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I NHI BI TORS FILELD OF THE | NVENTI ON This invention pertains generally to
treating di segses_characterized by 5 angi ogenesis incl udi . More
specificalIy,aﬁﬁzzFﬁgention described herein pertains to Q%gggpﬁgldiseases
characterized by activity of vascul ar.iendothelial growh factor receptor
tyrosi ne ki nases. The present invention provides, small nolecule inhibitors
of vascul ar endothelial growh factor receptor tyrosine kinase,
pharmaceutical fornulations containing such inhibitors, nethods of treating
patients 10 with such pharmaceutical fornulations, and to nethods of
preparing such pharnaceutical formulations and inhibitors. BACKGROUND OF
THE | NVENTI ON Capi |l | ari es neacLinor®DBERVASIVESIAS TYROSINGKIBIASENe human body
and supply tissues with oxygen and nut iNt@BIT®R3S wel | as renovi ng waste
products. Under 15 typical conditions, the endothelial 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 ti ons, however, such as whefELDR OFSTREINVENHENG, or during certain
parts of the nenstrual cycle, the capillaries begin to proliferate rapidly.
This process of forning nEvs @EGHPR BETIES SepesaHdpiP dlcabingtisenyys phassterigedstyel s i s
20 known as angi, i: S: T c [ i ’ e ientific
Aneri can 27%, fg%g%}%iglflfgg%l?g&}é\%l g'ggrﬁes %gﬂcg@druﬁgvﬁhﬁg&%é%ﬁ&ihﬁgﬁ# S an :
exanpl e of pat peyiysiodteatipgohieasee chagastenized hyzaetivignofdasduteg eadhtietiall gréweth Dur i ng
wound heal i ng, th di tional .capil i es provi.de ply.. of - oxygen and
okt ent o nPombtiior g Rt hRfkRle 1EARs, TR rEGnPRONHOR oy RO Rty Bor ¥ 90

term nation of filigbitveadfivagupr ewiedslial tgheviR Facaapédeptar iyesinaddmmed,| y regr ess.
Lynboussaki, A. Vascul.ar Endothelial. Gowh  Factors d_their Receptors in
Enbryos, Adults ,Ph%fﬁﬁc‘?“ﬁw%%?lg‘m‘}i&aﬂ%w s ‘69‘55%’9%6‘ POBEIIRE PRI, 2

Di ssertationo Uwitensh phsr@icedtehisforiilatioh®| 06 v aehsant etepBiigy gy Laboratory

and Departnent of Pathol ogy, Haartman Institute, (1999).
pharmaceutical forinulations and 1mhibitors.

BACKGROUND OF THE INVENTION

Capillaries reach into almost all tissues of the human body and supply
tissues with oxygen and nutrients as well as removing wa‘sfe_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 menstrual cycle, the capillaries begin to proliferate
rapidly. This process of forﬁﬁng new capillaries from pre-existing blood vessels is
20  known as angiogenesis or neovascularization. See Folkman, J. Scientific Anierican
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 H
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



Angi ogenesi s al so plays an inportant role in the growth of cancer cells. It
i s known that once a nest of cancer cells reaches a certain size, roughly 1

5to 2 nun |gv(ﬂj§g$§ t he cancer cells nust devel op a bl %&Js?*’?z? Y in

order for th to grow | arger as diffusion will not Be ICl'ent to
supply the cancer cells wth enough oxygen and nutrients. Thus, inhibition
of angi ogenesis is expected to halt the growth of cancer cells. Receptor
tyrosi ne ki nases (RTKs) are transmenbrane“pol ypeptides 10 that regul ate
devel opmental cell growth and differentiation, renodeling and regeneration

of adult ti ssuas,ssemnomﬁﬂversm dFHeRlnki, Mol6@hdr/ CinotrGoYlod?BaboRsryd88 (1995)
van der Ceer, P. et al. Ann Rev. Cell Biol. 10, 251-337 (1994): Pol ypeptide

| i gands known d%epgﬂ@ﬂtwffP&@PWS Bearigpp dnstings (199% known to activate ~RTKs.
Signaling RTKs involves ligand binding and a shift in conformation in the 15

external domain of the r%%rag&femmwbﬁaym otthr r6lb WEtht ZAfWRBf cdaysyboussaki ,
A. "Vascul ar Endot hel i al owm h Factors and their Receptors in Enbryos,

Adul ts, and i rFelfunbisknosm-hepnee Dresseh qanter oells reprhoes erip ste, Fatghiynki | .
Mol ecul ar/ c art man

I nstitute, C(aﬂiggtg)z Iﬁh%f ?I’I cl??q% gaten?éra eﬁpﬂu%gﬁgﬁgl&@gufgﬁ ngg(%?)f ék?dl ng of
the ligand to ttheoRbiEree largmﬂstdﬁ”ﬁlsmnrvehefxtbrrsufﬁmtqﬁupldpmmro,ahm|ceih; at
specific tyrosing residues ands bse ivation of the cat tic
Gorai ns T o ¢ oV EHEERHD Htas i Suroty DRbduiPkon fhuRbeflsss Nabay

subfam | i es of RkKee %\-bﬁzﬁﬁaaﬁhédr@eltso t he vascul ar endothelium These i ncl ude
t he vascul ar endoth growt h factor (VEGF) subfam |y and the Tie 25
receptor subfanmily. Cass ill RTKs inclu @ GFR-1, VE and. VEGFR- 3.

S{n buya, M et al., Onco GFBIOE tYresiRg Igmages ) are-FEansmgH E‘epé’{ypﬁ?“des Oncogene

6,- 1677- 1683 (h8%4ulatéBéER &K@M@L cefPgr&hth ahd dlfﬁﬁdﬁﬁﬁ[on Refdeling, and 46- 748
(1992). Menbers of the VEG- subfam |y hayve been descri bed as_bei ng able to

i nduce vascul ar"p@erEanPf 14 tsgs-o Nisorar Tart dellt Cpi Bioaz3r1aPi H19-88d furt her

WO 02/ 22598 PCT# 588 | 4%t3Geer, 3. bﬂﬁ%ﬁk@ﬂc@ﬁ HolTRg ozsuzawpﬁm of angi ogenesi s
and vascul ogenesis. Ferrara, N at., Endocrinol 18, 4-25 (1997).

VEGF i s known t]fﬁl%éf(lﬂefllg@afﬂsl knowh ﬁ@lgtoﬁfﬂl R‘F‘R@ (i’frm'FQlfdleﬁgﬂﬁ\/EG“R-tQ agiidteVEGFR- 2.
DeVries, C. et l@’h{s S%ﬁﬁzﬁﬂﬁ%’[%ﬁnvo%ghgand binding and a shift in conformation in the

15  external domain of the receptor resulting in its dimerization. Lymboussaki, A.
“Vascular Endothelial Growth Factors and their Receptors in Embryos, Adults, and
in Tumors” Academic Dissertation, University of Helsinki, Molecular/Cancér
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 speciﬂé tyrosine residues and subsequent
v activation of the catalytic domains for the phosphorylation of éytbplasmic

substrates. Id.

Two subfamilies of RTKs are specific to the vascular endothelium.
These include the vascular endothelial growth factor (VEGF) subfamily and the Tie
25  receptor subfamily. Class I RTKs include VEGER-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



991 (1992); Qinn, T. et al., Proc. Natl. Acad. Sci. 90, 7533-7537 (1993).
VEGF 5 stinulates the mgration and proliferation of endothelial cells and
i nduces angi QaeResieg both in vitro and in vivo. Connolly, poragbydisn, 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 (31989); Plouet, J. et al., EMBO J
8, 3801-3806 (1989). 10 Because angi ogenesis is known to be critical to the
grow h of cancer and to be controlled by VEGF and VEG-- RTK, substanti al
efforts have beekientifredes akaer nducdesfanpipganhvy apdeasquiogendsit F&Fréfaahftagonl sts
of VEG--RTK to ther t; o0 _ ul ly,
interfere or stogl ’t%‘%?nﬂ()lh%{&fel?a 2%@99&‘Vf’%}g{b\flgg(r?llggﬁ;é%‘%e@lggaeur}{b%gﬁ%conpounds
and conpositi onsRﬁKvmchﬂ@g VEGFRelpmdtVéiﬂ}FdGz hBuVrigs, aCtet 3l tSeieagaliissesene of

nore the VEG-- RT | e ncI ol ine,d

described in WO @1@5@%‘1 Oﬁtl 0? foﬁaﬁf’tge%a‘&esrcl‘ ?gf ﬁ% y%zézéégg gEGFV\D
01/55114), anbi seRHQatcOME MBS &fierolFerdtion dﬁ@nd&ﬂd‘lﬁﬂ&@é)md pawes dom nmeti cs
(see, e.g., WD 01/52875) bﬁl nazol i ne derivatives U.S. Patent

No. 6,258, 951) naRERECEATH Doh¥ Wioriruddn piyee Cognoyly, DE?tai ée%lﬂb%hmsm)
various 5,10, 15, 3@1'[7%5623@(1%9)p@6m&'Iﬁsetaapdl 1O tnbestt 34 Aty 188 ( ﬁ%ﬁs (see,

e.g., WD 00/27379 het erocyclic al kanesulfoni ¢ and al Kane carboxyl'ic acid
derivatives (seeFemarg,IN. @@9@4@@8@9 Reyxil8d6Ry (1687 ndzetd, Ak ctidr.iSemnieds, ( see,

e.g., WD 99/103 \ - ' r n e.g., U S. Patent
No. 5,763, 441) | 4%%6&3693 RagaRL Y 8 @Estbﬂd(jsgaﬁOY%%Oé o7/ 34876) . and

various 25 indazole corrpounds (see, e.g., WD 01/02369 and WO 01/53268).
Vdri ous indol§l substitut ditcanapupdsesiiay komade he tlytldabwrthdg@wﬂw@ehcel n WO

01129025, WO 01/ d n z I
conpounds have rg‘(l:d(ze%gbief r}fa%n 3? E%?)Fge |€1(§%E¥g L%g%@t? é?]tssheae%gﬁéounds are

reportedly capabhﬁadeotﬁkemnhldbvdaprtgerapmdmltmmgmtagmds{toof VEGHIRAK tmghesebgnal
transducti on WO 02/22598 PCT/ USOL/ 42 receptor-t
non-receptor tyr Hili‘br‘l Or F ARG 0B HE 35‘% jﬁ%sf“m %‘F d’r S@B%‘Hrﬂﬁé ?f?ﬁﬂ“al n a

qui nol one fragnent bonded to the indolyl or benzimdazolyl group. The
synt hesi s of 4-hydroxy quiseld@neriandf dicmicii axpogudsrant icor@positions 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
(seé, e.g., U.S. Patent No. 6,258,951) monoclonal antibodies (see, e.g., EP 1 086

20 705“A1), various 5,10, 15,20-tetraaryl-porphyrins and 5,10, 15-triaryl-corroles (see,

(” e.g., WO 00/27379), heterocyclic alkanesulfonic 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. Patenf No.
5,763,441), and cinnoline derivatives (see, e.g., WO 97/34876), and various
25 indazole compounds (see, e.g., WO 01/02369 and WO 01/53268).

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

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



5 derivatives is disclosed in a nunber of references. For exanple, Ukrainets
et al. have disclosed the synthesis of

3- (benzi m daz@l »2¥de) - 4- hydr oxy- 2- oxo- 1, 2- di hydroqui nolin raj.pets, |.
et al., Tet. z‘ﬁé’e(t’zt%.zy‘;ﬁz, 7747-7748 (1995): Ukrainets, 1. etﬁgﬁ%l%?ﬁi ya
Geterotsil di cheski kh Soedinii, 2, 239-241(1992). Ukrainets has also

di scl osed the synthesis, anticonvulsive and antithyroid activity of other 4
10 hydroxy qui nol ones and thio anal ogs such as \

| H 2- oxo- 3- (2- benzi m dazol yl ) - 4- hyrdoxyqui noline. Ukrainets, |I. et al.,

Khi mi ya Get er ot sf both ehasd-tpe Sdedn-nédeptod tyrosi@Seid66s. (I3)f; thd MisaAose@t s, |. et
al., Khimya Ceterotsjklicheskikh Sqgedinii, 8, 105-1108 (1993); Ukrainets,
. et al., Chen‘fonF?é’P%c}Scf@?té‘F’i LAEgpe g e'@d’ﬁp{%&ff’ %ne(lfg‘é}?l)qr b%?)z‘ﬁ“ff%ﬂg%’/lnt hesi s
of various quinglbupe derivatives is disclosed in WO 97148694. These .
conpounds are disclosed as capable of binding to nuclear hornone receptors

and being useful for stinmulatin ,ogtﬁpblast_groliferation and bone grow h.
The conpounds are al so dil$&s is QE HB¥TIQKY BUReIORe 0d T RUrORYSRIPERE or -

prevention of diSRAGRS iPRKASEAIEAMTeR oNUE&REs. NPEIBRAGDIEORRIMRIs & 31 | i es. 20
Various quinoline derivatives i'n which the benzene ring of the quinolone is

substituted wi theva disolosedrtheysymthgsiapie3-theaumisised-2-yD-bydRx1-8488:1,2Fhese
conpounds are dj. ' use ' r t4-Gal .pul ations and
as e canent sngaiASRRE. SRR TR, . PEIBT IR AT Rl T b e "R
havi ng 25 use I.mt a. étingtayGeadrotaiiidthedaith Srediniin e239t24d (1962)reldirainete hand
pharmaceutical formylations. References.that descripe the preparation of

qui nol one der i vt Q/Iggosf? fhe syaesis, AgRap 6‘fefr?éta?§[§5‘i°égj %Cgﬁﬁbgf‘fq“%%é or for

| gni nescent 1pr OpgKélyemidoNlesIaal thid-aflogsRatiemt 1HNG-0x6.38Q beRdididasappd- t o Ckanot o
et al.; JP 8-29973; JP 7-43896; JP_6-9952; JP 63-258903; EP 797376; and DE
23 63 459. WO 0b¥9vHguingline Ukmineispk #1 al.  Bhipiadfeterotspklicheskiky Sendimin lof  a

variety of cheni@tfds%gsify,sz vravbder. VES, knflKa aRl-AdoRliGks e RBihASy, @

continuing need exists for conmpounds that inhibit the proliferation of
capi | laries, inhi0si1108 K&y, dlkrdinass, Lt &y gbr ShermyiigterocychipComp- GHO01684
endot hel i al gr ow anactor receptor tyrosine kinase and pharnaceuti cal
formul ations 5 at’ contain such conpounds. A need al so exists for nethods

for .adm ni stering ) o )
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 having
25  useina variety of aéplications unrelated to medicine and pharmaceutical
' formulations. References that describe the preparation of quinolone derivatives for
use in photopolymerizable compositions or for luminescent propertiei include: U.S.
Patent No. 5,801,212 issued to Okamoto et al.; JP 8-29973; JP 7-43896; IP 6-9952;
JP 63-258903; EP 797376; and DE 23 63 459.



such conpounds and pharmaceutical fornulations to patients in need thereof.
SUMVARY OF THE | NVENTI ON The present invention provides conpounds,
pharmaceutical formrulations including the conpounds, mnethods of preparing
the phar maceutT@®22%® formul ations, and methods of treatin§CHASYAINE with

t he pharnmaceutical formulations and conpounds. The present invention
provides a first group of conpounds having_the structure I. The invention
al so provides tautoners of the conmpounds, “pharnaceutically acceptable salts
of the compounds, and pharmaceutically 15 acceptable salts of the tautoners.
Structure | has the foll ow Z R3
/ N O Re R19 where, in t?kﬂ)?l rst&gk%ﬁgnE?a\é%%npq?hfﬁxgﬁsglefé&%rgl%yg from
-OR 0 groups, CKHQanﬁgorgmﬂuﬁp@,leS; NFOIERIIng geediepists feignpnrionndsebiat dphibit the
unsubstituted al kK sub st e 02/,22598

PCT/ USOL/ 42131 préﬁ i 8 81‘8‘|‘ rbﬂé%%%ﬁé‘*h Wﬁfﬂ?. t%’%(% ‘gh”\’l\gﬁassﬁ%‘u t ut ed

al kyl am noal kyl dab@Rl grOSWibﬁlt:tbf tchdor(Iyrosms kilnadei dnd peadndtatikal famuneiahKy|
groups, substjtuted or unsubstituted arylanlno | kyl qr ups substituted or
unsubst it ut ed® di B yPHRPiSRARIORPPURS o dpReed 2sg FEFF Ot R T T

(al kyl') (aryl)am sm;}p@dﬁ@éhn&ra% BRarmattREAl FoHnBR LSS B phtRekns hbdduh&ot.

het erocycl yl am noal kyl" groups, substituted or unsubstituted saturated
het er ocycl yl groups, substituted or unsubstituted heterocyclyloxyalkyl

groups, substituted or unsubst %uPé"ﬁﬁéi#é%%Pﬁ ﬁr or substituted or
unsubstituted aryl oxyal kyl g 0, S, or NR14 groups;
10 R, R2, R3, and R may 9% ne .or differe qp
. e present mvention provides compoun S, pharmaceutlcal
, a " formulations including the compounds, methods of preparing the pharmaceutical
10  formulations, and methods of treating patients with the pharmaceutical formulations

and compounds.

The present invention provides a first group of compounds having the
structure I. The invention also provides 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, -NR”’R"

groups, substituted or unsubstituted alkyny! groups, substituted or unsubstituted



independently selected fromH, d, Br, F, I, -CN, -N®2, -OH, -ORl5 groups,
-NR76R1' groups, substituted or unsubstituted am di nyl groups, substituted
or unsubsti g Sg.94ani di nyl groups, substituted or unsubstifdigdfri mary,
secondary, or tertirary al kyl groups, substituted or unsubstituted aryl
groups, substituted or 15 unsubstinted allcenyl groups, substituted or
unsubstituted al kynyl groups, substituteg-or unsubstituted heterocyclyl
groups, substituted or unsubstituted am noallcyl groups, substituted or
unsubstituted allcylam noal kyl groups, substituted or unsubstituted

di al kyl ant i noallietgrocyelglahs! grougss sybstiftied oppnyphsfiteed plkylempoalyharetrsnoal kyl

or unstr st tur ST oy ESERALIEN LA FALTIARE St Maihatosti Tutes

unsubsti tut ed heflenmoyikylypr@lpkydubgitoear, unsuiizsitutddutiaglaminoalkgldysigst ut ed

di het erocycl yl am noal kyl groups, substifuted or unsubstituted

(heterocycl yl) (Sg{}wtﬁ‘g?\;‘i %g%swgied &ﬁbﬁ%@ B%‘B’Bgflﬁllﬁrgwsoﬁuhﬂﬁ‘gffﬁ%rt ituted
(heterocycl ¥ )(@gaﬂsﬁ@fmme@idé%/dnylmuﬂﬁyl ups KubEdite@ odiRiEnted3afdPate 6, R,
and R8 may be the sanme or different and are |ndependentlryc/¥sel ected fromH,
ad, Br, F, |, -hagpcyclgprovporatstiptedpsunsupjipcdeierogichipysaliyl gFpups SR22gr oups,
- S(20 R 9r oubSupgintean Siing iR Baronfally) SRRL ok UhiRfuicllor URHORLES Ut o

am di nyl groups, su stituted or unsupstrttte guani di nyl groups,
substituted or amylexaiyl grebpstl prinmary, secondary, or tertiary al kyl groups,
substituted WD 02122598 PCT/ USOL/ 42131 -7 or unsubstituted aryl groups,
substituted or unsubstitute | ~O& O 14 dtuted or unsubstituted
al kynyl groups, substitu?é%g%egegﬁgé]b%t$’tdgﬁi% %{é{)’t&égr’ocyclyl groups,
sUbstituted or unsubstituted heterocyclylal kyl groups, -C(=0O R sgroups,
substitut edl® or unsubst i RuREdRamidRainkybe desups or ditfbrsnt andtared or

unsubsti t ut ed ] kyl 0 stiit Wed 85 Yhsupstituted

di al I yl am noal %&%%@g&ieg%%&%ﬁ%T (glg%(r)’rﬁ’uﬁnéﬁbﬁ(?jt’ u@%dlﬁ;?ygrga *hoal Ky]
groups, substi t-VRER qrroups substinittdidrathsatisamyedaamidiog gegrps, yboinpsd orsubst it ut ed

or unsubstituted (al kyl) (aryl)am noal ky. oups ubsti.tuted or
unsubstituted HE? P%%gjle(d,l) ?’%%’i“ﬁ&é‘i“l%§/|5“§¥‘éﬁ%{s?r @ﬁ%bgﬁﬁut%atpélﬁlaﬁ'r SEFRLYREL It ut ed
?ihhet er OCylcl lyl) ?&}tim@i’ﬂﬂk}& !grcgpslg Eﬁllibtituﬁaubﬁ ﬁlhiub‘sftfbrdteQ aryll BRUPS tsﬁﬁsumgd 00 .

‘het er ocyc al kyl.) ami poal kyl groups, substituted Qr unsubstituted
(het er ocycl 1) (‘QF‘{PFS“QFFGﬁB‘ﬁlPMlW“g%6&‘;}?@@@%%@6@8@%&@%&%@%4 t ut ed

hydr oxyal kyl substituted or unsubstituted heterocyclyl groups, substituted or unsubstituted

aminoalkyl groups, substituted or unsubstituted alkylaminoalkyl groups, substituted
or unsubstituted dialkylaminoalkyl groups, substituted or unsubstituted
arylaminoalky! groups, substituted or unsubstituted diarylaminoalky} groups,
20 substituted or uisutstituted (alkyl)(aryl)aminoalkyl groups, substituted or
( unsubstituted heterocyclylalkyl groups, substituted or unsubstituted
diheterocyclylaminoalkyl groups, substituted or unsubstituted
(heterocyclyl)(alkyl)aminoalkyl groups, substituted or unsubstituted
(heterocyclyly(aryl)aminoalkyl groups, or -C(=0)R" groups;

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



géoups; substituted or unsubstituted al koxyal kyl groups, substituted or
unsubsti tuted aryloxyalkyl groups, or substituted or unsubstituted

het er ocycl yl oxyal | roups; R and R' may be the sanme or d| nd are
i ndependent |y %@ %ZP%ct ed fromH, -OH substituted or unsubs({ﬁE pséﬂal koxy

groups, substituted or unsubstituted aryloxy groups, -NHL, substituted or
unsubstituted al kyl am no groups, substituted or unsubsti tut ed aryl am no
groups, substituted or unsubstituted diallamno groups, substituted or
unsubstituted diarylam no groups, substituted or unsubstituted

(al kyl) (aryl) am nougpubdtipged Byﬂt@bd[ﬁ,lﬂ]lbdltﬂﬁd oinsashisstitutadt adickngll deybps grubstipsted 20
substituted or unsubs itu roups, or
C(=0) -aryl group§t st ﬁflmt?glglqingy %’8‘1%@ aﬂ‘ﬂﬁ&ﬁ E’z’fﬂgscni“’tcéﬁ%a%?ycﬁng%‘t :Ot ut ed
aryl groups, SUb%ﬂsixﬂie@%rQﬁsuﬁﬂﬁéi&ﬁﬁdtérbﬁy@mal\\g\iffdaﬁyCCViO}Kl@gﬂ@@s sifbkirbd,
-C(=0) -al kyl groups -C(=0 -ar groups, - @) ‘groups - O)Oaryl
groups, - Q(=0) NH unspbstitgted-amyingalin REoups, gukstitited or @“’@)tmﬁ’ ks,
- (=0 N(al kyl 52 g{o%gQ%ubsuQ{teaQ)r b¥tlnled E{a&yﬁﬁ?noa%rg?w&ahﬂ!@{e@w' ) groups,

-NHL, -NH(al kyl) ups gr oups gr oups
- N( al kyl) (aryl) gnsmbmuted N(yangam)alxymroumwubsntmleiq bemsnbﬁ@ymcwlawgmwp&yl
- N( het lyl)2 b
e s o e e S BEL BB Va8, s o
- C(=0) N( het er ocy ahynbjtRuted w@scyc}yﬁm@)ah&ragﬂoyﬂas) (Slhlﬁflﬁfeﬁ(l‘)y ahsabdtitgedups, WO

02/ 22598 PCT/USA /32131 - O N(ary %}%&et er oc I) groups, or.
substituted or uﬁ@ﬁ‘iﬁ?ﬁ@ﬁ@é‘ﬂm tgé‘P”(Bé’yS(':‘P Tupge R u IEH ¥ B js selected from

H - NH2, - NHal kyﬂe}erwyelyt;@amynmnaﬂ 1)gr&1@9tbq§sumed\l§rald§wsﬁtatear oups, -N(aryl)2
QFQUDS - N(al kyl )(ar yl) (et erocyclyl) 5 groups,

-N(het erocycl yl ) hegareaysyy! Nfaﬁlﬂl@?lk)’]( greeRsy Sbylnipd pr glﬁs(‘s}bﬁé@ted hydroxyalkyl
-N(aryl) (heter Oc¥ﬁdy¥é,)sugsruﬂh'&sor IinbﬁL X(!l alQB 1 réﬁl%{]% bstal 24 I?>§unsub tituted

het er ocycl yl oxya groups, or su stltut nsubstituted aryl groups;
R' is selected fwﬂnwksltﬁmglmsmnsehhtmedmsmmml@d defergkyojyloxyrbulagoups;
substituted or unsubstituted aryl groups, or substituted or unsubstituted

heterocyclyl R® and R"may be the same or different and are independently

15  selected from H, -OH, substituted or unsubstituted alkoxy groups, substituted or
unsubstituted aryloxy groups, -NHz, substituted or unsubstituted alkylamino groups,
substituted or unsubstitated arylamino groups, substituted or unsubstituted
dialkylamino groups, substituted or unsubstituted diarylamino groups, substituted or
unsubstituted (alkyl)(aryl)amino groups, substituted or unsubstituted alkyl groups,

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

AT,
[ H

; 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)0O-alkyl groups, -C(=0)O-aryl groups, -C(=0)NHz,

25 -C(=0)NH(alkyl) groups, -C(=0)NH(aryl) groups, -C(=0)N(alkyl)2 groups,
-C(=0)N(aryl)z groups, -C(=0)N(alkyl)(aryl) groups, -NH2, -NH(alkyl) groups,
«NH(aryl) groups, -N(alkyl)2 groups, -N(alkyl)(aryl) groups, -N(aryl)2 groups,
-NH(heterocyclyl) groups, -N(heterocyclyl): groups, ~N(alkyl)(heterocyclyl)
groups, -N(aryl)(heterocyclyl), -C(=O)NH(heterocyclyl) groups,

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



ﬂO groups; R' is selected fromsubstituted or unsubstituted al kyl groups, -
substituted or unsubstituted aryl groups, substituted or unsubstituted

het er ocycl yl roups, -OH, al koxy groups, aryloxy groups, -NH2, substituted
or unsubst|tuwgaynﬁﬁterocyclylaIkyI groups, substituted or POHOYMERST yted
am noal kyl groups, substituted 15 or unsubstituted al kyl am noal kyl groups,
substituted or unsubstituted diaUglam nog] kyl groups, substituted or
unsubstituted aryl am noal kyl groups, substituted or unsubstituted

di aryl am noal kyl groups, substituted or unsubstituted

(al kyl) (aryl) amged C;NYAr %au%yctﬁy?@hpt Wt ShsBiutedds whsbitdmtb@d al kyl am no
groups, substitute unsubstituted arylam no groups, substituted or
unsubstitut ed 2Beterpeickiallaligradpir oups, substituted or unsubstituted

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

-C(=OH, -C(=0)-al kyl : !

- g(( :Og o ar;c/:l( gz oﬁlpsy - %E WI)C)@ Sele(f[&(iﬁgl‘l‘g’iNMJ%1I 1 kyl) g? %ﬁolgp) Qg?&g]?l%ﬁ%g%?)s
groups, -C(=0 N(Pé(hlkyll)Z)@OngSOt}ﬁwl)z gt@@?@)-N(aé%W](ml) gravpp sNH(gter@yslyal kyl ) ( ar yl)
groups, -C(=0) - hef esr Oﬁ&\gte%u cﬁﬁ)zggrou N(&}&l lter%cg/cef 1&;%2@’ clyl groups,

-C(=O NH( hetero yc yl) ¥ grou eroc gr oups,

- (=0 N(aryl) ( hed(@ydteekydytlyipeonps, -Osalbgltgréups 60-aryd rgranps, esioc cly Relyaikyl
het er ocycl yl am noal I ryl groups, substituted or unsubstituted hydroxyal kyl
groups, substi t S8R BFS‘Wﬁ%‘SQPTPQ?PBW“&Fq(%JX&%FPRRFP groups, substituted or WO
02/ 22595 PCT/ US01/ 42131 -9 unsubstituted aryl oxyal kyl groups, substituted

or unsubstituted heterocyeiykeecyeal fkoth H, @hskdAsed @Munsubstituted alkyl groups,

-C(=0 - N(al kyl') (heterocyclyl) groups; RL5 and R19 may be the sane or
different and aP@sHHaeperRIEp! d%’Jéll%@'H@d‘”f%”@?ﬁt%‘ﬁ‘b@t‘?’tsﬁttséﬂltférhe{?ﬁ%ctiﬂglt| t ut ed
al'kyl groupsg sg}gﬁlggtut ed or unsubstituted 5 aryl groups, substituted or
unsubsti tut ed héterocyclyl groups substituted or unsubstituted
het er ocycl yl al kyl groups C(=0).- al kyl group C(=0 -aryl groups,
~Q(=0) NH2, - O( =0) NH( al ky R’ 1@?%&@ err@é Nﬁé&ry%ubstgtt%ﬁgyl ZeYPs0) N( al kyl ) 2
groups, C( =0 No@kithibd oﬂﬁrﬁﬁ&ﬁmted%y‘l@rw |§%sﬁtﬁt@<ﬁ ¥} ﬁnsulﬁk'tlﬁié&ﬁheterocyclyl
-NH( het erocycl yl) groul)t; -N( het eroc groups, 10

-N(al kyl ) ( het er &eyes: yP g}k@upgoumwa%}y )‘é(q‘}ét eNbleyubsitytedyprowsebstisigdst i t ut ed
glr kyrgfn ugz ;: L;f ﬁger%?cﬂ"?ﬂ%%tougsr %H&%mtéymltnkﬁﬂéﬁtﬁgd%lﬂé&&&’p@%ﬁﬂsugﬁgtlmted
15 or unsubstituted alkylaminoalkyl groups, substituted or unsubstituted
dialkylaminoalkyl groups, substituted or unsubstituted arylaminoalkyl groups,
substituted or unsubstituted diarylaminoalkyl groups, substituted or unsubstituted
(alkyl)(aryl)aminoalky! groups, substituted or unsubstituted alkylamino groups,
substituted or unsubstituted arylamino groups, substituted or unsubstituted
20  dialkylamino groups, substituted or unsubstituted diarylamino groups, substituted or
- unsubstituted (alkyl)(aryl)amino groups, -C(=0)H, -C(=0)-alkyl groups,
—C(¥O)—myl groups, -C(=0)0-alky! groups, —C(=O)O—aryl groups, -C(=0)NHz,
-C(=0)NH(alkyl) groups, -C(=0O)NH(aryl) groups, -C(=0)N(alkyl)2 groups,
~-C(=0)N(aryl)2 groups, ~-C(=0)N(alkyl)(aryl) groups, -C(=0)-heterocyclyl
25  groups, -C(=0)-O-heterocyclyl groups, -C(=0)NH(heterocyclyl) groups,
-C(=0)-N(heterocyclyl) groups, -C(=0)N(aryl)(heterocyclyl) groups, substituted
or unsubstituted heterocyclylaminoalky} groups, substituted or unsubstituted

hydroxyalkyl groups, substituted or unsubstituted alkoxyalkyl groups, substituted or



gt oups, substituted or unsubstituted dial kyl am noal kyl groups, substituted
of unsubstituted aryl am noal kyl groups, substituted or unsubstituted

di aryl am noal kyl groups, substituted or unsubstituted

(al kyl) (aryl) & e2a398yl groups, substituted or 15 unsubsti Par/EsP1/42131

het erocycl yl am noal kyl , substituted or unsubstituted

di het erocycl yl am noal kyl , substituted or unsubstituted

(bet erocycl yl) (al kyl ) am noal kyl, substitut8d or unsubstituted
(heterocyclyl)(aryl)aninoalkyI substituted or unsubstituted al koxyal kyl

groups, substituted . or ituted h drox ro ubstituted or
unsubstituted 20"} P’BE&‘}& %YI&EB‘?S ‘gf"i Tl{é?@gmﬁ%%ﬁﬁgﬁ ﬂ?lldﬁ'g
het er ocycl yl oxyadrkys, &if-Q(R)- N(Ekﬁl)%&drc@ydlﬁ)’grb@pst he same or different and are
i ndependently selected from H stituted or unsubstituted al kyI groups,

substituted or unsubstlt ﬁﬁ goﬁou bsti t uted or substituted
d{ripe gn fepsmt nd e dpRendes

het erocycl yl groups; Yare

i ndependent |y  2&1e8@4 ﬁ%ﬁlesdbsfumm dﬂ,unmwea uﬁ&ﬂgr@&psuaﬁgmﬁ&a brHiRebsahded

groups, substituted or unsubstituted aryl groups, substituted or

unsubsti t ut ed herdrasesps! %FPStg'PtéﬂmfsunsubS@X“E@)hﬁerﬂcmlﬂ@)f oups kspbstigitedgrs
0 | | . H aryl)
o oups, - & =0y NI T B P e b O S R R S PR N &l Kyl (ary1)

groups, C( =0 O--al(k¥h-aon gropps, WOWI%ZS%WH(MS@LE@ZMMC( =QWH(@HHO) O aryl
groups, substituted or tuted hefe | al kyl ~gr QuUps uhstituted
or unsubstit ut ed*aMRnSA I’@Ngzlfybﬁg@@ §é é%géhygpuﬁnsﬁg?QW%%lf %

al kyi am noal kyl @oepspSVH@Getb®tycl) @cusst Itﬂ(msruxbsidm)dtgﬁdlpgjl al kyl am noal kyl
groups substituted or unsubstitut egﬁ I am noal kyl groups, substituted or

unsubst i t ut et 5 A ARPIESFTATSIRET O oY DGRy Hlyk %rdPuEﬁ’ SYRSEISE OF t ut ed

(al kyl) (aryl) ami pEalskted BHRURS gro&g(s Qbstﬂﬁkte@f)lolﬁu\é@ﬂsmute@raﬂ@%moalkyl
-C(=0) - 0O heterocyclyl groups, - =0) NH( het erocycl yl') groups,

- (=0 - N het er oc&Fe¥ss| § stgwé%rsunsubs@@% apyiypqalied eroupsy EPBPHRICY 0B UpS,
substituted or upsuRakidiUheindiEle s RHRQR Lither OB aiRANY1 Ut ed or

ryel
unsubstituted 10 di heterocycl I am noa? groups, substitutéd or
unsubsti t ut ed (hgre‘@IEr pibstintpd ?K@Sk@%tlm(ﬁbﬁ)@yl)m@m@%@é, r@phsubstiptasicbror

unsubstitutegs %@6&&5&@;&% Mok AN Ot b LHRG s RS | tut ed or

unsubstitute roxya
dmeterocyclylammoalkyl substituted or unsubstituted

(heterocyclyl)(alkylyaminoalkyl, substituted or unsubstituted
(beterocyclyt)(aryl)aminoalkyl, substituted or unsubstituted alkoxyalkyl groups,
substituted or unsubstituted hydroxyalkyl groups, substituted or unsubstituted

20  aryloxyalkyl groups, or substituted or unsubstituted heterocyclyloxyalkyl groups;

(. : R’ and R*® may be the same or different and are independently
selected from H, substituted or unsubstitﬁted alkyl groups, substituted or

unsubstituted aryl groups, or substituted or unsubstituted heterocyclyl groups;

" R'"and R* may be the same or different and are independently
25  selected from H, substituted or unsubstituted alkyl groups, substituted or
unsubstituted aryl groups, substituted or unsubstituted heterocyclyl groups,
-C(=0)H, -C(=0)-alkyl groups, ~C(=0)-aryl groups,-C(=0)NHz,
-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)0O-alkyl groups, .



‘groups, substituted or unsubstituted al koxyal kyl groups, substituted or

unsubstituted aryl oxyal kyl groups, substituted or unsubstituted

het er ocycl yl | kyl groups, or 15 C(=0O)-N(al kyl) (hetero r oups;

R18, R73, RQ%%%235%§25 may be the sane or different and a%é%h¥k%gg§ndently

selected fromH, -NHL, -NH(al kyl) groups, -NH(aryl) groups, -N(alkyl)2

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

-N(het erocycl yl) (al kyl ) groups, -N(heterocyclyl)(aryl) groups, 20

-N(bet erocycl yl )2 groups, substituted or unsubstituted al kyl groups,

substituted or -cyaeNOSHylgHupsl sabsitut@l SUmSubstitled hstumydmbmc?ﬂ%@ﬁpsunsubst ituted
ycly

al koxy groups, 1 . substituted or unsubstituted heteroc gr oups,

substituted or SUhsiHed oriupsubgtityied paapalkyl Fopes, subetitaied oy BASFPERYEYr oups, - NHOH,

-N(al kyl ) OH gr = M]a,ﬁ o 1R : .
-N(aryl) O al kyl gr%ﬁ%s, -%#%ﬁ%bﬂ% Hﬁ%??‘g%%%g§¥éo§hg%h¥%ia?y?ﬁ%f%ryl gr oups;
__and R is sel ecubslitftedoon waibstiiuted kgdammoaiind ghayps, tsubstithteal dryunsghsbupd,
et er ocyclyl> . gl gum el o PaS e et B e BB or ovi des
second group of greqEPa(EEY-HeREdcye NG ogR MDY -hawiobd 1l Reoupky uct ure |

tautoners of the conpounds, pharmaceutically acceptable salts of the
conpounds, and'ﬁ%ﬁﬁgﬁggﬁFFE&@V@g&@E%p@&BpéN  rCyglyt HOUPS: aut oners. 5 In the
second group of_¢o heteYodyelyPSr&s Sshnbt i o dRktbsahips, - (=0 - R’
groups, -NR12R1§% g?§§§§$‘2333?9P3¥§§%br unsubgtLtufed al kynyl groups,
substitut ed or hetesedyslylaminoalityl grevpsy obpatingd af kyshbsiirudedos, substituted or
unsubsti t ut . ] : S t] . unsubsti tuted

di‘al kyl ani n@gl %‘ﬁé{‘l’gﬂ ﬁ%%ﬁlﬁééhgt’ értgﬁfséé"bosﬁ‘ldﬁﬁs"th‘g%‘?%lﬁ‘ﬁgedd 10 aryl ani noal kyl
groups, substi t@mttescynlyl)fakyilastindalkdyegrodpsasytsainied oalksybstiptalips,  substi t ut ed

or unsubstitute al kyl | ) am noal kyl gr.oups, substituted or

unsubst it ut ed h@ftérroﬁ}é%yﬁ(éwa‘g#%g’gfpﬂﬁ‘m@l}’{’osﬂ%gglg%ﬁdds hi ﬁ?%ﬁgéygrﬁméti t ut ed
saturated het egrogycsupbtitgie®bpsnsulsstiitdd dkotx gl Erdwps obdtindted @Chnsubstituted

het er ocycl yl oxyal unsubstj t ut ed hydroxyal kyl

k%& rougs, substituteg or d%
groups, or subsiyle ! giouRin SERSURieH (or apeubsButet BRIy AN Iy alg ¥ iyes, or
15  -C(=0)-N(alkyl)(heterocyclyl) groups;

R® R%, R* and R® may be the same or different and are
independent}y selected from H, -INHz, —NH(alkyl) groups, -NH(aryl) groups,
-N(alkyl)2 groups, -N(aryl)2 groups, -N(alkyl)(aryl) groups, -NH(heterocyclyl)
groups, -N(beterocyclyl)(alkyl) groups, -N(heterocyclyl)(aryl) groups,
20 -N(heterocyclyl)2 groups, substituted or unsubstituted alkyl groups, substituted or
( unsubstituted aryl groups, -OH, substituted or unsubstituted alkoxy groups,
{ substituted or unsubstituted heterocyclyl groups, substituted or unsubstituted aryloxy
groups, heterocyclyloxy groups, -NHOH, -N(alkyl)OH groups, -N(aryl)OH groups,
-N(alkyl)O-alkyl groups, -N(aryl)O-alkyl groups, -N(alkyl)O-aryl groups, or
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.



Z is selected fromO0, S, or NR14 groups; Rl, R2, R3, and R4 nay be the sane
or different and are independently selected fromH, d, Br, F, |, -CN,
-NOG2, -OH, -OR15 groups, -NRi6R17 groups, substituted or ut ed

am di nyl grodﬁ%?ﬂgﬁﬁstltuted or 20 unsubstituted guanldlny#r}g}réglz%gtl
substituted or unsubstituted primary, secondary, and tertiary alkyl groups,
substituted or unsubstituted aryl groups, fubstltuted or unsubstituted

al kenyl groups, substituted or unubstltuted al kynyl groups, substituted or
unsubstituted heterocyclyl groups, substituted or unsubstituted am noal kyl
groups, substituted or Uﬂ%ﬂhﬁ%ﬂtﬁdﬁtﬁﬁbl@slﬁwb@m@ﬁﬁbbyborgpomuﬂsmclsmbgtItut ed 25
or unsubstituted dial kyl am noal kyl groups, substituted or unsubstituted

aryl ani noal kyl @geopqyads hayins fther sFuBHredk AYIEIFESY e sampopndsy DhaTmRsBisaRy | gr oups,
substituted or ‘d{;‘b’é@?ﬁ& 'sz{ltgto?ﬁlezﬁllrngé‘llnM %abﬂm&%&glac&b@%%mmWI tuted or
cyclyla

unsubstituted he roups, or - groups; wo 02/22598
PCTI Usotr 42131 +dbbmeR5, R, , and Re may be the sane or different and are
i ndependently sel ected from H a, Br, F, I, -NO®2, -OH -OR' groups,

CORCORAL graups, - SA - SReedL »%gﬁgm%%fc@ (330" oups, - S(=0) 2R24 groups,

-CN, substituted or dinyl  groups, substituted or
unsubstituted guani dinyl groups, 5 substituted or unsubstituted frlnary,
secondary, and tertiary aYlsy»‘ble'gccbfrpm—OPéolmeHSttﬁ(aﬂ))d%“ gresphsNRFRY ed aryl

groups, substituted or bstit I ro or
unsubstituted alBRRYyI" ?ﬁ’%‘%‘ o ugsug’gtem ?lkﬁlﬂg Ogﬂs’sggbsfm’tt ut egﬁlﬁutb%& Eetrgtgcclzycl yl
groups, substi tulteteﬂacwymnﬁtgb@ipstsubsﬁﬁnhmrem@mmm;ehaudy;aknugran@pgrpupsc( =OR"
groups, substituted or unsubstituted am substituted or

| ,
ufisubst i t ut ed 1ubstiered|ox ppsyBsitked di Eloa t% ‘fptsgl{“ggﬁ‘gtfz %%‘Hb%spme&t ed

dival kyl ami nogy KyalyigHhiasHBsy groapd Shbstithtedthr Qhsubfimutls Gibdyihadoa6Y kanpaoal kyl
groups, substituted or unsubstituted di aryl am noal’kyl groups, substi t ut ed

or unsubst i t ut edulpstiuked|or uasupstinged ﬁwl)ml)ﬂ@ﬁ%%bgogwbgﬂhsﬂmeé@r or
bstituted h t t ut ed
unsubstitute %55%9(&&9%){&@}81 gfgﬂné}r( auﬁf gﬁéﬂ?l tsn?déﬁtgkd Ehﬁﬁbﬁ&mfz&’&wgﬁ' ute

hydr oxyal kyl groups st t ute oxya groups,
substituted or uUskulsgdlyltanoupd, sangitluxy(al dnydbsgnmdlpstﬁrooycl)dummyt groags, or

unsu.b st I tuted ) hdlﬁs%{u?%%% lu%sugx%ﬁecg( Xyd (%(ygﬁéﬂ grou%% é)rssuls)sef‘ tuei or unfsﬁbos{n tuEeQ € group

consi sting of
15  aryloxyalkyl groups;

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

R', R, R®, and R* may be the same or different and are _
independently selected from H, Cl, Br, F, I, -CN, -NO, -OH, -OR" groups,
-NR'R" groups, substituted or unsubstituted amidinyl groups, substituted or

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

25 - or unsubstituted dialkylaminoalkyl groups, substituted or unsubstituted
arylaminoalkyl groups, substituted or unsubstituted diarylaminoalkyl groups,
substituted or unsubstituted (alkyl)(aryl)amihoalkyl groups, substituted or
unsubstituted heterocyclylalkyl groups, or -C(=O0)R'® groups;



dnsubstituted al koxy groups, substituted or unsubstituted aryl oxy groups,
“NHL, substituted or unsubstituted allrylam no groups, substituted or
unsubstituted 20 aryl am no groups, substituted or unsubstituted dial kyl am no
groups, subsM@U@f&Ed8or unsubstituted diarylam no groups, P§uRSV42ed or
unsubstituted (al kyl)(aryl)arn no groups, substituted or unsubstituted

al kyl groups, substituted or unsubstituted aryl groups, -C(=0OH,

-C(=0) -al kyl groups, or -C(=O-aryl groups; R1O is selected from substituted
or unsubstituted aryl dgroups, 25 substituted or unsubstituted heterocyclyl

groups, -X(=QH -C(=0-pilkgsl R@racamsmaybg&ﬁe%m@whlf@féwmareC( =0) O al kyl
groups, -C(=0 O-aryl groups,’ -C(=O N =0) NH( al kyl ) groups,

g(( Coml(ﬂ( ar y:g 'gde@a;ﬂsmly @&@M(Nﬁt kIyIQlLBlgtFoltngz 0= (aﬁl‘ws} NRfR3Ups,

a (0] roups,
TN(abkyt 32 e mB e RS probl S O Rt SO o G b P
STl ometsa g eyt i st 620 2 250
- O(=0) N( ar y|7 ( bpirged; %ﬁ‘&?ﬁ")\ésg%%ﬁggnw SeCOpHay; %‘@ttg‘a‘%al‘%mgiu t ut ed

het erocycl yl al kyihsti@ift@UBrSinsibstihteds@y1086RY, ub@iitéd or Mskbstirbid(aBlekyll grouk OUPS
-NH(aryl) groups, -N(alkyl)2 groups, -N(aryl)2 groups, -N(al kyI (aryl)

ng (()ulpi I;(NE( Pet%‘b%@;ﬁ@ﬂiﬂgﬂs‘@sgﬁléﬁd;ﬁaqnyj\(&fhﬁtsﬁl@@wwgwgbm heterocyclglt Ut e
- N(al ky eter Vb9 ubstitute
or unsubstitut ﬁgl}a{jﬁkgqb tlr?%‘gggﬁm%]?s gg% 1¥I tg{ygfgaﬁ?’l B ugsflbs i?ﬁ?ﬁ%"é’?yl gr oups;
ng is sel gct edsubstmmad-br mmldz;tmtadEadnnlkyhgmumtﬁum@ oahﬂ;gnlbstgmtedjpz . g
substitute ol hstituted ar .Su %t‘ tute r unsubstitute
terocycl yl %}‘VEZI‘]H RICYPp- s‘% sé'l%ﬁ‘é‘f‘grdmﬁ Eak}ﬁ’iat"i‘ Gergpps,

ES ubstituted ajukyiutgs &uﬁﬁubsuﬁmmmﬂn@ﬂmrgrmg Lbbﬁsitinitéﬁ &cuniiétitu@aoups,
substituted or unsubstituted heteroc%/cl yl r oups Iko%ﬁ(ygroups

aryl oxy groups, diarijpprnoaiiiEropRs: agpstiuied 95 UpRy qnpﬁqde@lkyg(w roups, .
subst tuted or #HsNbRkidieed: b M aONGE 8RR mSRRY BBLeD siicked or

unsubstituted dial ky am no groups, substitutéd or unsubstituted diarylam no
groups, subst i wgghshtuged hyidron ks teERuDs seldtiygd) qramgubydthica glkgkyalkys grougy, =O) H,

grcf)ug))s al ky!lS ggu%ﬁ@tﬁed orqns@snﬁﬁe)ﬁl M}QBMH&I grogigs 9 Qb?r_lithﬂéh ogﬁl%ul%‘?itutedc( =0 G aryl
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 alkylafnino groups, substituted or unsubstituted
20  arylamino groups, substituted or unsubstituted dialkylamino groups, substituted or

unsubstituted diarylamino groups, substituted or unsubstituted (alky!)(aryl)amino

(x ‘groups, substituted or unsubstituted alkyl groups, substituted or unsubstituted aiyl
groups, -C(=0)H, -C{=0)-alkyl 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)-alkyl groups,
-C(=0)-aryl groups, -C(=0)0-alkyl groups, -C(=0)O-aryl groups, -C(=0)NHz,
-C(=0)NH(alkyl) groups, -C(=0)NH(aryl) groups, -C(=0)N(alkyl). groups,
-C(=0)N(aryl)2 groups, -C( =O)N(alky.1)(aryl) groups, -NHa, -NH(alkyl) groups,
-NH(aryl) groups, -N(alkyl): groups, -N(alkyl)(aryl) groups, -N(aryl)2 groups,

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



iR

C=ONH2, -C(=O NH(allryl) groups, -C(=O NH(aryl) groups, -C(=0O N(al kyl)2
grioups, -C(=O N(aryl)2 groups, -C(=O N(al kyl)(aryl) groups, substituted n 20
unsubstituted beterocyclyl al kyl groups, substituted or unsubstituted

am noal I ryl — groups. substituted or unsubstituted al kyl am nqaldgdl/sg50ups,
substituted or” CUnsubstituted dial kyl am noal kyl groups, substituted or
unsubstituted arylam noallyl groups, substituted or unsubstituted

di aryl am noal Iyl groups, substituted or ugsubstituted

(al kyl) (aryl)am noal kyl groups, -C(=0 -heterocyclyl groups, 25

-C(=0) -0 heterocyclyl groups, -C(=0 NH(heterocyclyl) groups,

C(=0) - N(het er ocy et Q)R(gkaypaerocsl i Y0 (=O)elay idyetorhdlyly poups or

-C(=0 - N(al kyl) (het erocycl yl rou supstituted or unsubstituted

7 S, .
het er ocycl yl am n&Estipted gF gagysst %‘%g‘i‘?rf’%]éh‘“% E1HBUibst i t ut ed hydroxyal kyl
groups, WO 02122595 PCTI USOL/ 42131 -14 substituted or unsubstituted
aryl xyal kyl groups, substifiuiseele@td #5HEDSNHEE, UNSHaIkA) Yoapy, aNKydryIDERMPS, Of
substituted or unsubstituted heterocyclyl oxyal kyl group 4 1s selected

y y S;. Rl
fromH, -OH, subsNibybegrosps. Nemd)s Ereups cHHYRERY) grvaps NBsassewelibed or

unsubsti t ut edzar jgj!—gm u ' skl

al kyl am no gr 8upé%ogé%bg¥}%é8?cgg Y r ulrlésﬂgi(thﬁ%%]gtgmgicﬁ 21?%?%2 %rag%?a ups,
substituted or ufsarpsgrotpst edsuiutt loy hasrbstititagrabgp groupsibs tsitbstitued oor
unsubstituted diaryl arri‘go proups, subst;"'ted or unsubstituted

(al kyl ) (aryl ) ani ABGHOMEE2Y %rl?BIgS[’i tuted or unsubstituteu al kyl groups,
substituted or unsubstituted aryl groups, C(=OH, -C(=0O -alkyl groups, or
-C(=0)-aryl groups; 10 RlR'aidelRted fraey Heulistimtedamenabsiitifed elkelndrogind ar e

i ndependently selected fromsubstituted or upsubstituted .al kyl groyps,
SUpstrtuted or uidEDLE cheabSHRE] s BRI R Pt B fpeftereilon
het.erocycl yl 19r oypsps;substituted or unsubstituted heterocyclylal kyl groups,
-C(=OH, -C(=0-alkyl groups, -C(=0O-aryl groups, -C(=0 NH2, ‘

-C(=O NH(al kyl') groups, -C(+O NH(aryl 5 gr.oups, -C(=0) N yl )2 groups,
-C(=O N(aryl )2 groups, - C(%O)Slﬁf 8&?{/%‘%‘5&?@)%““1&86)%@&%&%@% %gé Por

unsubstit ut ed amisaRaduledlor 8hfURBute® LPBirbipd! @Ustitited BSLBSHstihikdadterocyclyl

al kyl am noal kyl groups, substituted or unsubstjtuted dialkylam noa?] kyl
groups, substit BT¥BSoPHuAKORsECERY & 1SFY $TOHRS, nUARASHPsttetipisunsesiytedt ut ed or
unsubstituted diagMhaH He@)sKiibsthed BSunsSIdSlet taki8Hin prdips Whskitutdat £ d

(al kyl') (aryl)am noal kyl ) ) o ) ]
15  unsubstituted dialkylamino groups, substituted or unsubstituted diarylamino groups,

substituted or unsubstituted (alky})(aryl)amino groups, ~-C(=0)H, -C(=0)-alkyl
groups, —C(=0)-aryl groups, -C(=0)0-alkyl groups, -C(=0)O-ary! groups,
-C(=0)NHa, -C(=0Q)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  unsubstimted heterocyclylalkyl groups, substituted or unsubstituted aininoalkyl

AN

groups, substituted or unsubstituted alkylaminoalkyl groups, substituied or
unsubstituted dialkylaminoalkyl groups, substituted or unsubstituted arylaminoalkyl
groups, substituted or unsubstituted diarylaminoalkyl groups, substituted or
unsubstituted (alkyl)(aryl)aminoalkyl groups, ~C(=0)-heterocyclyl groups,

25 C( =b)-0—heterocycly1 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
heterocyclylaminoalkyl groups, substituted or unsubstituted hydroxyalkyl groups,



%20 groups, substiu .ec or unsubstituted heterocyclyl am noal kyl, substituted
or unsubstituted di heterocyclyl am noal kyl, substituted or unsubstituted
(beterocyclyl) (al kyl)am noal kyl, substituted or unsubstit

(heterocycly ﬁ%ﬁaninoalkyl, substituted or unsubstitu?%gﬁgP%%%ValkyI
groups, substituted or unsubstituted hydroxyal kyl groups, substituted or
unsubstituted 25 aryl oxyal kyl groups, or %ubstituted or unsubstituted

het er ocycl yl oxyal kyl groups; R76 and R2d‘ﬁay be the sane or different and
are independently selected fromH, substituted or unsubstituted al kyl

groups, subst i tdib &t or mmkhm%%m; o, QuiSiturf orSBtsiitiatied or
unsubstituted heterocyclyl groups; 2722598 PCT/ US01/ 92131 -15 R' and

R2' may be the mdmyalkyl ghofipse oesibstinigd ar enshbaticieshiieerotyelylaxaliglt moupsi om H,
substituted or unsubstituted al kyl groups, substituted or unsubstituted

aryl groups, substitutedyor It . -C(=O H, ‘
TSl=0 -l kol aroups. - o 20 ATSHETRt i e ShTEY SR ) or oups,
- g(( =3 NF( ?rk yl g (Qb@ﬁminstitﬁéd:@) \N(salbsgyﬂtgd%lr%o?umups; -I@H’&@)lbd@igﬂ@g 9r2 lgr oups, :
- = a ar ro — = roups, . - = ar r oups,
Subst) tur ed or ot ol Bimmaiise yerys By P uined o R bR S o
unsubstituted anbdhaadtdd unSiREREd IRURSnihdIERHpD utiRRiASH: nhitbeshted

al kyl am noal kyl groups, substituted or unsubstituted dial kyl am noal kyl

groups, 10 substifylamend spunsnsbbStied ot engubstijpedriabuB(akyllamircogredrs, subst i t ut ed
or unsubsti tut eﬁbst%ﬂt?{/ ?(xj ﬁ@ﬁﬂé{?ﬂle&p%? é%&l‘;%; subtifdRdl o ;ﬁ}xﬁ\g'st%te&l DSYPRLb¢ vt ed

(al kyl) (aryl)am no groups, et erocycl roups,

- C(=0) - O het er o€yeDyH, gHeupsiky] gOopOpNH{(+ad)earpicgrotpst ) gr oups,
-(=0 -N(heterocyclyl)2 groups, -C(=ON(aryl) (heterocyclyl) groups,

koML ) (et e bovRb R BBt ol 0 ORUREY U

het er ocycl yl am noal kyl groups, unsubs dr oxyal kyl
groups, substi twuteetdd fromusnbuingtd drutnsubsaiicd xikal kphpgrovspated os wmbsibstituedd or

TR R TN LR J D T
different and aimubfmieddereriayhiyl gelpcicied)HYNTH:OY-NkR, groddki al kyl ) .groups,
L) 0y MR BB YB35 NS
15  groups, -C(=0)N(alkyl)2 groups, -C(=0)N(aryl)2 groups, ~C(=0)N(alkyl)(aryl)
groups, substituted or unsubstituted mﬁinoalkyl 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
20  groups, substitiicc or unsubstituted heterocyclylaminoalkyl, substituted or

unsubstituted diheterocyclylaminoalkyl, substituted or unsubstituted

el
£ kY
¥ i

(beterocyclyl)alkyl)aminoalkyl, substituted or unsubstituted
(heterocyclyl)(aryl)aminoalkyl, 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;



I jgr oups, -N(heterocyclyl)(al kyl) groups, -N(heterocyclyl)(ary]) groups,
-N(heterocyclyl)2 groups, substituted or unsubstituted al kyl groups,
substituted or__unsubstituted aryl groups, -OH, substitute stituted
al | coxy gr oups“,’o%n?ﬁbsti tuted or unsubstituted heterocycl g?’%d%"gﬁ%g?
substituted or unsubstituted aryloxy groups, -NHOH, -N(alkyl)OH groups,
-N(aryl )OH groups, -N(alkyl)O al kyl groups. -N(aryl)O-al kyl groups,

-N(al kyl )O-aryl groups, or -N(aryl)Oaryl groups; and w o 02/22598

PCT/ USOL/ 42131 -16 R 2 is selected fromsubstituted or unsubstituted al kyl
groups, substituted or uR¥ubsRY tmay e itrrsyine gr diffesent and asinddpebdendd or

unsubsti tuted heterocycl roups. The j.nvention provides third group of
conmpounds i ncl udﬁeﬁﬁte‘gﬁeﬁﬁ%oﬂ’%&?‘tg‘i% ‘H‘@‘iisﬂ tegla{l‘ﬁggrﬁﬁg’ fqbs?t&tﬁ‘?f}ﬁers of the
conpounds, phar nggdstitutealary gréps anbsARk@ of dhiubsthted RRe6ORPO BRAlSs, and
pharmaceutically acceptable salts of the tautoners. In the third group of

compounds: Y is $ér& e FOmkybrroussH-Ceir Ryt hewurs64p9)NBryl t hi o gr oups,

-GR 10 groups,_ ._%71@- e Sy S ituted or
unsubsti tgt etjiﬁp alqul gréﬁ%ﬁé@%’sﬁ(t Eﬁggf%ﬁ) %Eﬁﬂﬁsﬂ t@t}be(ﬂﬁ}gpgé%@ " groups,
SUbISLi Itut ed or mﬁmmlpgmpal-@wm@mmmb %umtiﬂ(e@ﬂia&iﬂgm@sti t ut ed
ara roups, tuted or unsubstitute eroc i groups,
subst%/t u? ed (F;r u'zgﬁg)é@iaf tgé‘alps’aﬁl%s?f“g '%83?“%}&“8?%?338?%@%9’? ﬂoﬁ/]‘Pseg orIO
unsubstituted di abstlreddmashiituted AoiHRSIkyl Ihopkbsibitinttdel knbdietedst i t ut ed
aryl am noal kyl groups, substituted or unsubstituted diary |am noal kyl
groups, substit vdlBdaRipoatind grups. sehsated oF Rpuptied Jialkylagerliy! erejipdups,

substituted of upsulstd siiiBehsheiled ARGMhoIZNERA, kitlsitlie@ P ansubdiRiRed t uted or -
unsubstituted heterocyclyl groups, substitufed or unsubstituted aryl groups,

substit uted or udisilszuronlkybgrobpst agiyted g1 upmhatiteied (giodipshamineadipilt ut ed or 20
roups, or subdtPi) ad a0 HeHRan U PO M EBRL . °7 T Oal et
fromO0, S, or NRUU=@BSHfeterdyclylRgroup, -Car0)-Rhewerydig ) tgnaps,ane or different
and are -C(=0)N(aryl)(heterocyclyl) groups, ~C(=0)-N(alkyl)(heterocyclyl) 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

heterocyclyloxyalkyl groups;

R®, R®, R* and R® may be the same or different and are
20  independently selected from H, -NHz, -NH(alkyl) groups, -NH(aryl) groups,
-N(alkyl)2 groups, —N (aryl)z groups,.-N(alkyl)(aryl) groups, -NH(heterocyclyl)
groups, -N(heterocyclyl)(alkyl) groups, -N(beterocyclyl)(aryl) groups,

/f\'\

-N(heterocyclyl): 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(aryl)OH groups, -N(alkyl)O-alkyl
groups, -N(aryl)O-alkyl groups, -N(alkyl)O-aryl groups, or -N(aryl)O-aryl groups;

and



i ndependently selected fromH, O, Br, F, I, -CN, -N02, -OH, -ORl5 groups,
25 -NR16R" groups, substituted or unsubstituted am di nyl groups, substituted
or unsubstituted guanidi nyl groups, substituted or unsubstituted primary,
secondary, owO®@gevBary al kyl groups, substituted or unsulPTysavedsiaryl
groups, substituted or unsubstituted al kenyl groups, substituted or
unsubstituted al kynyl groups, WO 02/22598 PCT/US01/42131 -17 substituted or
unsubstituted heterocyclyl groups, substit@ted or unsubstituted ani noal kyl
groups, substituted or unsubstituted al kyl am noal kyl groups, substituted or
unsubstituted dial kyl am geal kyl . gr.0 t] . bstituted

aryl am noal kyl groups, Sl%bsl% f%ﬁfegéiogffa{?ﬁslu gt‘#ﬁ%@%’“&%%%@%ﬁuﬁ%’al kyl groups,
5 substituted oubsingedst idsutiseithtedaki \erqupar ot spbstinnedibkyrsuigrimed detesdthellyi t ut ed
or unsubstituted heterocyclylal kyl groups, or -C(=O R 8 groups; R5, R6, R,
and R8 may be t#H&PSane or different and are independently selected fromH,"
a, Br, F, I, -N02, -OH, -OR19 groups, -NR20R2' groups, -SH, -SRugroups,
-S(=0) R73 groups, -S(=0) 2HR#Aveiien psovideChlthiflp®up bilt@shobMsticlumsubst i t ut ed
am di nyl groups, substituted or unsubstituted guanidinyl groups,

substitut ed dor GHPAWSE bavingdhesneiae, ta%’@@@ﬁo%frtg‘? cogppoprssy Phargracggispily gr oups,
substituted or i . . ; i tuted

al kenyl groups,acg%%g%s%ah% g%ﬁgtc)r %Ohgﬁgg#ﬁja@g&gﬁawtfﬁgsgglﬁg‘rg&%ls?u Jstituted or
unsubstitut ed hedtemersycl yl groups, substituted or unsubstituted

al kyl am noal kyl groups, substituted or unsubstituted 15 di al kyl am noal kyl
groups, substituted or u 1t r jqa0al kyl groups, substituted or
unsubstituted diarylam n(%g#ﬂgwd&?é%g%&oéh@?td?t uted or unsubstituted

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

bét er ocycl yl al kyl  gr oup, is safcied)frRen PBUPH, alkyifde Broups drydthiomawpsstOR Ut ed

am noal kyl ou bst.ifw Ol \Hi3sH 1L uf 2rocycl 1. noal kyl

gr oups, sub&i tg%@?spé ?rj(—%-%néﬁggsf i_I'EdStgdEﬁ@é%’o%ﬁ%ﬁh%e%o%%g%gb tse?i tuted or
unsubsti t ut ed alllkdxyombk\shbginedos, unsubsiisted tlkieey goupsnmbdisited ot ed ar yl oxyal kyl

groups, or substituted or unsubstitut daé het er o %An | .oxyal kyl groups; R9
and R14 may be POR&PSURd ag}?yn | PP e S@F\t %‘éﬂsf]hﬁlg% %%lﬁﬁlg}foul’g’eﬁug%’tt‘étggf rom H,
- OH, substit ut et vlkubsiNGieh Stteiod@fairyike@oiips JfubkiRSted SHBSUbsied or 25 _
unsubstituted aryl oxy groups, -NTh, substituted or unsubstituted al kyl am no
gr oups, , laminoalkyl groups, substituted or unsubstituted dialkylaminoalkyl groups,
15  substituted or unsubstituted arylaminoalkyl groups, substituted or unsubstituted
diarylaminoalkyl groups, substituted or unsubstituted (alkyl)(aryl)aminoalkyl
groups, substituted or unsubstituted heterocyclylaminoalkyl groups, substituted or
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 groups;
Z is selected from O, S, or NR™ groups;

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

25 -NR™RY groups, substituted or unsubstituted amidinyl groups, substituted or
unsubstituted guanidinyl groups, substituted or unsubstituted primary, secondary, or
tertiary alkyl groups, substituted or unsubstituted aryl groups, substituted or
unsubstituted alkenyl groups, substituted or unsubstituted alkynyl groups,



s’i%nbsti»tut ed or unsubstituted arylam no groups, substituted or unsubstituted
di-al kyl am no groups, substituted or unsubstituted diarylam no groups,

bstituted tituted | kyl I
substitute oraﬁ)k&r%%{ﬁs ituted (al kyl) (aryl)am no groups, sg@y/?]h&l%ﬁg or

unsubsti tut ed groups, substituted or unsubstituted ar groups, -C(=
O)H, -C(=0)-alkyl groups, or 30 -C(=0O -aryl groups; W 02/22598

PCTIUSO /42131 -18 -10 is selected from sypstituted or unsubstituted al kyl
groups, substituted or unsubstituted aryl groups, substituted or
unsubstituted heterocyclyl groups, substituted or unsubstituted

het er ocycl yl al kyubsfitodd 65 unsﬁlésﬁﬁi)ddl heter@@lﬂ) gralpsydubgritotad 1 uns@istif}edar yl gr oups,

O O al kyl grou, rou =0) NH2 =0) NH( al kyl
orouns,” ooy BB b kel bt v by
groups, -C( =0) N( & kshpstidter!dla xgﬂ}%s i@ty hn@ibstired - NH(aryl)
groups, -N(alkyl)2 grou -N(all ¢ I) gro -N(aryl)2 groups,

- C(=0) NH( bet er ocwlawgoagwbg;p@s svdczettt@; h@tsebs@evécg Bifplsgroups,

O N(al kyl ¥ (h ocycl
grcf)up)s (R" Ysggeﬁ% angé%ﬁ%hﬁg&%%&mlﬁﬁggmgro —Ig)f g%(tg‘ng%%trjpsy KH)Z
-NH( al kyl ) gr oupsgsubshikitairheteyooyclplalis] grew(sabrleﬂ(}:l’))@’lﬁtgm& -N(aryl )2 groups,
-N(al kyl') (aryl) groups, substituted or unsubstituted al kyl groups,

-NH( het erocycl yl) groups RS Ig( Hetag ﬁl%%%g;eéleg&g‘%&sdlf&l\lgﬂn&% ) (heterocyclyl)

groups, or substituted or unsu roups is selected
fromH, substit utneebeﬁdlent]ylsamsa‘dlftdﬂ HdCB,InyF ngOpsOH sOR?tgrdupt edIRéPR”‘

unsubstituted ar ro subs gd or u Lt uted erocycl yl

groups; R13 is s IB%‘te%P’f FBmg{qUP§ tutgé‘alpfrr gﬁ g?fgstﬁr?”@f’egﬁglsw oups,

hg substituted opr Mﬁ@&b@teutauﬁ(ﬁﬂmfmbs GlExbRSed &MB%bﬁtUtE@@uﬁidxmgiblﬂﬁil tuted
t.e

rocyclyl groups, -OH, al koxy groups, aryloxy ? ;@q substituted
or unsubsti t ut edSUDNERE] RS PRBHBIR PRI §ERO DAY, S HE IR é)BTOHPFsﬁ‘B%EW”fth ed

ani noal kyl gr oupgy yratthgtidiy ?ﬂ%rou% SHABEAAdr it elicaled m&m&qﬁd kMsti@ERUPS,

substituted or unsubstitute di al’kyl am noal kyl groups, stbstituted or
unsubstituted ar mm@}mwlkywlcwp@s SRBstigIssqri UpER m@ﬁ heferonysyl igraupsd

di aryl am noal kyl suBbHHRE or %Qt?shhﬁeﬂtaﬂglaﬂ{moﬂﬁapgraﬁész E'&b%ﬁltuted or unsubstituted

15  dialkylaminoalkyl groups, substituted or unsubstituted arylaminoalkyl groups,
substituted or unsubstituted diarylaminoalkyl groups, substituted or unsubstituted
(alkyl)(aryl)aminoalkyl groups, substituted or unsubstituted heterocyclylalkyl
groups, -C(=0)R” groups, substituted or unsubstituted aminoalkyl groups,
substituted or unsubstituted heterocyclylaminoalkyl groups, substituted or

20  unsubstituted hydroxyalky! groups, substituted or unsubstituted alkoxyalkyl groups,
substituted or unsubstituted aryloxyalkyl groups, or substituted or unsubstituted

¢ heterocyclyloxyalkyl groups; |

R’ and R™ may be the same or different and are independently

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

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)(aryl)amino groups, substituted or unsubstituted alkyl groups,
substituted or unsubstituted aryl groups, -C(=0)H, -C(=0)-alkyl groups, or

30 -C(=0O)-aryl groups;



‘1 al kyl') (aryl ) am noal kyl groups, substituted or unsubstituted al kyl am no
groups, substituted or unsubstituted aryl am no groups, substituted or
unsubstituted dial kyI am no groups, substituted or unsubstituted diarylam no
groups, substMAW%FBor wunsubstituted (al kyl)(aryl)amn no OIS 4228(=O)H,
-C(=0) -al kyl groups, WO 02/22598 PCT/U501/42131 -19 -C(=0O)-aryl groups,
-C(=0 O al kyl groups, -C(=0)0O aryl groups,, -C(=O NH2, -C(=0 NH(al kyl)
groups, -C(=O NH(aryl) groups, -C(=0 N al'ﬁ?yl )2 groups, -C(=O N(aryl)2
groups, -C(=0O N(al kyl) (aryl) groups, C(=0O -heterocyclyl groups,

-(=0 - O heterocycl yl grmﬂm,sselec@& FolNUbhRi e SCHELDsuted BYP Eroups,
- (=0 N(heterocyclyl )z groups, -C(=0) N(al k%/I ) (heterocycl yl) groups,
-C(=0 N(aryi )(ﬁébséllﬂé@gl@l“}'lﬁl)b%fﬂ@@uéé’l g?ﬂ‘}B%tSll Gtused erUﬂElWS@FB@ﬂthfQItOémdyl

het er ocycl yl am%g t skéﬁlbstﬁﬁtQ&‘g%unsMQﬂ thlé E&%aga@}s él(t_e(si) ydr oxyal kyl

groups, substi ed or uns tltute Substituted or
unsubstituted -&(xDdalkal geglpsgrOHI)-arplk grsupss t@(tq@)élialbyl gmwube&( F)Oexdlyl

hre’i ndopendonyte st EBiR - HirPutRBo DR o c b D i al Kyl “oroupe.
substituted or _@nsgm@ i qdupsar(s(l_(gmpgz grg&ttgstg(u@)mamﬂ)(mg%b&;ﬂst ut ed
y

het erocycl yl groups, su stituted or unsubstituted heterocycl al kyl groups,
-C(= 0)H, -C(=0 H%‘W(a%ﬂl&)afs&lps -NB{ared) gepups. -Yfdaps granpy, —&ﬁlm)(ar yl)

-C(=0) NH( al kyl ) N O N(al kyl )z groups,
-C(=O N(aryl) 2 g?J ups, aryg(cér&@N( I_df( N?{ér yT)Eﬁgﬁfgouﬂsubstl tuted or

unsubsti tut ed af#OAN (hyﬂerogyabxlp$rouq9ub§(FmN atkyb(betemeybsY) igtavpe,cbr

al kyl am no kyI stituted or unsubstituted dial kyl am noal kyl

gr oups, 31bst| f:gt @gﬁ@lﬁ%g@%@ﬂyb&{ea aryl ani noal kyl groups, substituted or
ubstituted diarylam noal kyl groups, substituted or unsubstituted

(aI kyl ) (aryl)am noal kyl RO isgelups fromuibsiOH, wledy groupnsindetyi groted-NHz,

it het or soyal o Rk et il ftalFe, AR Epb, HiaryD: grows.
(heterocyclyl) (Nl(%kwl)(ﬁm) @ﬁﬁbkwhbstlﬁtﬂdairluhmib&du@d alkpBtbgis| NI @ekerocyclyl)

(heterocyclyl) (ar noal k |, substit d or bstituted al koxyal kyl
groups, subst i&¢ péd’%m‘etﬁﬁ“s?’ﬁ st FOt%e dqﬁyﬁ%W$é?WaVﬁéF%b§r SE‘E?BE’L“?dtQIt ed or

unsubstit utigd ZasdsiiRd¥AH bfoips; 9r oups, or substituted or unsubstituted
het er ocycl yi oxyal kyl groups; " R16 and R2 may be the same or different and
are independently 2
R™ is selected from H, substituted or unsubstituted alkyl groups,
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
e 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 arylaminoalkyl groups,

25 substitu'ted or unsubstituted diarylaminoalkyl groups, substituted or unsubstituted
(alkyl)(aryl)aminoalkyl groups, substituted or unsubstituted alkylamino groups,
substituted or unsubstituted arylamino groups, substituted or unsubstituted
dialkylamino groups, substituted or unsubstituted diarylamino groups, substituted or

unsubstituted (alkyl)(aryl)amino groups, -C(=0)H, -C(=0)-alkyl groups,



s?l ected fromH, substituted or unsubstituted al kyl groups, substituted or
unsubstituted aryl groups, or substituted or unsubstituted heterocyclyl
groups; WO 02/[22598 PCTI USO1/ 42131 -20 R' and R2' may be r
different and'a OeZ%?%’gependent ly selected fromH, substi tuHechfU%ﬁ%3P
unsubstituted al kyl groups, substituted or wunsubstituted aryl groups,
substituted or unsubstituted heterocyclyl _gyoups, C(=0)H, -C(=0)-alkyl
groups, -C(=0-aryl groups,-C(=O NH2, 5 -C(=0O NH(al kyl)

groups, -C(=O NH(aryl) groups, -C(=0)N(alkyl)2 groups, -C(=ON(aryl)?2

gr oups, - O =0) N( (kg abayinps. GL0HOI0 w0, o) Oguplpaps, “CH-DNEaryl
groups, substitut supstit ut rocyc a ups substitute
or unsubstituted ﬁloﬁlggrﬁ%% %P‘&ipéf?:éﬁ@i‘?‘i“? ﬁééod‘%%r'j:&%é@géﬁ?ﬁh@@&’s’

al kyl am noal kyl g )R (arfythedupt LCPAOM UGBS blotiise L@ G ieydradyeRypal Ky |

groups, 10 substituted_ or unsubstituted ar \él am noal kyl groups, substituted
or unsubst i t ut edgrowsarI=MrOrbetetegychy srwps, CsaRHihgieEsy YD 81¥Bbst i t ut ed
(al kyl) (aryl )am goa ,LZ&}{P:O) Ne\&RJ )|

-C(=0 - O heter oc;r/tgl Wg‘?&"‘g‘%@m— —8) I&—ﬁ?f%)t e@%%{/dél flo CQP@E%‘?ZS’

- C(=0) - N( het er ocy g Nargy(bagrscyciyl)@rewps Niudstitatgd i msewstiotdc| yl ) gr oups,
-C(=0-N(aryl) (het erocyel vl oups, 15.substitu r..ynsuhst.i t ut ed

het er ocycl yl am n‘geté“i‘%%YFMga%%‘%E‘?{ %ragosst_i;u[ Euttlt%tgg rrunsﬁttr’lsglu tésatl}yﬁluotxégﬁgfé?ug%al kyl
groups, substi t usubdingied binssitstifuted taBdx@ikg0 xsoabk wlibsgfu@ad @8 nnsudstivatd t ut ed or
unsubstituted aryl oxyal kyl groups, .or substjtuted or unsubstituted

bet er ocycl yl oxyat PRIy gpsups. |91 substigpted gb yosubstigitedticteronyclyloxyaliy! gxgpps;or
different and are 20 independently selected fromH, -N2, -NH(alkyl) groups,
-NH(aryl) gromps, - N(al kgrF)add @Faayse thd\aaie ok N TegHn® bifiSare iiépdntatkly (ar yl )
groups, -NH(beterocyclyl) grogfgs, -N( het erocycl yl) (al kyl% groups, -N
eterocYcl Y1) (ar y&ejwéﬁmﬁubstm(t BB p D bigtRss Subskied Pt wisepstigyed
unsubstituted al ky] o6hRURDstiRedST dish¥sBfiteeteRIUPSI UL KBty o9 OUPS, - OH,
substituted or UI’ISU%S'[I tuted al koxy groups, 25 substituted or unsubstituted

aryl oxy groups, uuspsstivtedtherresyclyialkyitaseups utCda DB <HaePalipn groypoups, - NHOH,

-N(al kyl ) OH gr oups . mNCar. 1-QL . . v '

-N(aryl ) O al kSyI g&%%%ﬁ%ﬁﬁ;@ ar2§’/l Cg@ﬁ%m@ g{oﬁ%éérg%g "a"r(flll’l)gr oups;
1

and groups, -C(=0)N(alkyl) groups, -C(=0)N(aryl): 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
diarylamiuoalkyl groups, substituted or unsubstituted (alkyl)(aryl)aminoalkyl
20  groups, substituted or unsubstituted heterocyclylaminoalkyl, substituted or
unsubstituted diheterocyclylaminoallwl, substituted or unsubstituted
( ) (heterocyclyl)(alkyl)aminoalkyl, substituted or unsubstituted

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

substimtedl or unsubstituted hydroxyalkyl groups, substituted or vnsubstituted

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;



YD 02/ 22598 PCTIUS01/42131 -21 R22 is selected from substituted or
unsubstituted al kyl groups, substituted or unsubstituted aryl groups, or
substituted or unsubstituted heterocyclyl groups. In the third group of
conpounds, atWQ @48¥8one of R5, R6, R7, or R3 is 5 sel ect &FH¥IMBdbstituted
or unsubstituted antidinyl groups, substituted or wunsubstituted guani dinyl
groups, substituted or unsubstituted satu; ted heterocyclyl groups,
substituted or unsubstituted al kyl am noal” @1 groups, substituted or
unsubstituted dial kyl am noal kyl groups, substituted or unsubstituted

aryl aninoal kyl  groups, fulsd REULEGeOhe SRURStfrrtiied diany RidAap! KY!
groups, substituted or 10 unsubstituted (al kyl) (aryl)am noal kyl groups,
substituted or salesigddront Ht sdstithied er wespbstipited Nl sgeupapsibstiuted i t ut ed or

unsubstituted heter | vl .am noal kyl I ; i [ substituted
hydr oxyal kyl ar %‘ﬁg‘%s%}s{%bél%"tpédéug%mﬁ%g‘ﬁ‘g’fsgﬁ?stt 1ﬁ#%§ﬁe§r§%§ égﬂlﬁggr oups,
subs'y Eu% e;:l oth(ZE(s:lﬂ)Ht L(‘ltl(l#ltce)dallq:ll%kﬁhpg,&ld(ﬁO)ga&%g;ps,—dkemﬁi,| tu'lt:gg (ﬂs .
unsubstitut ed heterqcyclyl oxyal kyl groups; .- [ ou ere is
sel ected fro% st%ﬁq)yé!l@é'lbyoﬂﬂf'sD%(ﬁéﬁﬁ(é‘al)aﬁprsg‘ '@%(éhﬁﬂ%ztgir?‘ﬁ’ﬁed or
unsubstituted hets ) ouRs Neny ;s hetl

hets)REr) yéro@%,:g)?H@ﬁg@a&_ & g)@rgp %Pou%, S B6 g(lg%gﬁgﬁf,

het er ocycl yl al kyl groups, = - ) groups, - _

- C(=0) NH( al ky! ) -gréDPsary! sra@psCrikiraieq b ungplestiped he@feaeiladityik goups.gr oups,
-C(=O N(aryl)2 = = | k r [ S i.I: d or
unsubsti t uted afgﬁ{bgtc%g'%ﬁ% ungﬁ%st%%% %XAS%‘%@?%{“ é?’ea&ggﬁeudn%ﬁﬁg ".S{“i‘j‘ﬁegd

al kyl am noal kyl algylaninsalkd ghaips t subeiuted onseistutddutidklylardinadlkyll gasipaoal Kyl

roups, substituted or unsubstituted ar m noal kyl .groups, .substituted or
oubet i tutdl RuSheh phBRbR g s ok P St il AL BepRrLy
(alkyl) (aryl) aningduidang SeRss, ssihitdatdiBaibattdd SRS i HiERoatkyl :

het er ocycl yl am noal kyl| roups, substituted or unsubstituted

di het er ocycl yl ag&wmﬁwa-@ﬁ%wglyl BTOBRY: i-¢ (T @HOdietepory ik greuRs: t ut ed
(heterocycl yl) (kW NARRAAKN ] F5RNPT =S hiL Mt GG 1R dRsubst i t ut ed
(heterocyclyl )(ar(yl ))a%oa?‘!l%’ylry{ )gg?o‘%p’s, (s_t?ggﬂlt ut eﬁgyojrggtrm ubsti t ut ed

hydr oxyal kyl  grdesbN(@ighéietarenyeld) @roupas (i sO)tN(ewd) (hetkesyglaDkeyoupgr oups,
substituted,or ' -1 Kyl -ar r jituted and
unsubsti t ut ég hge{{ﬂ)gt‘r&gtgég{ %@%&?ﬁe{?ﬁe%@gg@&m ’ B]?Dgﬁ%ged ere R20 is
sel ected from S uizsbstitutddeyy doxyalkd \ghaips.t wbsitntéedkorunsehsthndd B xgalby Esqups NR2R21
groups where Rzg'ublst%utseg lOI‘e E&s%tiiuﬁe%%ggysaﬁﬂyﬁ g}oggs, %; s%gﬁtlljxgatolr tug;stu%gtituted

heterocyclyloxyalkyl groups;
R¥ R®, R¥, and R® may be the same or different and are

20  independently selected from H, -NHz, -NH(alky!) groups, -NH(aryl) groups,
-N(alkyl)2 groups, -N(aryl)2 groups, -N(alkyl)(aryl) groups, -NHheterocyclyl)

TN

groups, -N(heterocyclyl)(alkyl) groups, -N(heterocyclyl)(aryl) groups,
—N(heterbcyclyl)z 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(alkyD)OH groups, -N(aryl)OH groups, -N(alkyl)O-alkyl
groups,l-N(aIyl)O—alkyl groups, -N(alkyl)O-aryl groups, or -N(aryl)O-aryl groups;

and



Ket erocyclyl groups, -C(=OH, -C(=O-aryl groups,-C(=0) NH2, WO 02/22598

PCT/ QS01/ 42131 -22- -C(=O) NH(al kyl) groups, -C(=O) NH(aryl) groups,

-C(=O N(al kyl )2 groups, -C(=O N(aryl)z groups, -C(=O N(al k aryl) groups,
-C(=0) O al kyl Q3218  Q=010-aryl groups, substituted or ‘ifﬁ 1z|¥{1ut ed

am noal kyl groups, substituted or unsubstituted al kyl am noal kyl groups,
substituted or unsubstituted 5 dial kyl am n)oal kyl groups, substituted or
unsubstituted aryl am noal kyl groups, substlituted or unsubstitut ed

di aryl anl i noal kyl groups, substituted or unsubstituted

(al kyl) (aryl)am noal kyl - groung.SHBS L] %U&tg\ged)ér &h@l?dﬁ%kﬁ%ﬁ(??% Wsr oxyal kyl

het erocycl yl ami noal kyl groups, substitut or unsli-tit

groups, substi t udbgitmed orumsublstitied atyd graupk ox yalstimied ognoupsituteuiestrodyiyed or
unsubstituted aryl oxyal kyl groups, 10 substituted or unsubstituted

het er ocycl yl al ky¥"°gFoups, or substituted or unsubstituted ---

het erocycl yl oxyal bryl groups; or -C(=O Ru groups where Ru is selected from
H, NH2, -NH(al kyl) groupsln thé\iflrargydup ofrcompsiinds, N Rhscphd & Ry BUES, or-RiGar yl ) 2
groups, | ) groups, -NH(heterocygl I% roups,.

-N( het er ocycla\{/l )i‘% P4 i}[’P‘}’ 8’?%‘8’;5%1 or unfybyipied 6’5‘%‘?@ OP&%?\%“B’FC&%S

-N(het erocycl yl ) gss@uiR8 guakdish 'g?difp?@u%ﬂﬂiﬂ&is&bﬁgdbrsﬁ&@gl satdrated hitbroBycBYPS,
substituted or unsubstltuted aryl oxy groups, or substituted or unsubstituted

het erocycl yl gr ogrpeps. Sphéltmtﬁd/@mnsmtlplt@\ﬂld@l@aﬂ@bgltohpsg pehgirust oconpounds
having the str A e
glﬁl t(S)‘*b ed dco oun ?Lr gpsp lgb(rg%%g& ?%Sgp{z@hg?ééégﬁ%dng%b salts of

acceptabl e salt
the tautomers. 2godps, stubmttitatmzttknsg:rsomp:edofarﬁampmlm%rm{ys subdinitgl el ect ed from

RR12R15 gr oltps, oer e pupidy b oo bhee ot B iRt e - O

substituted or Lﬂb%?&lymﬁﬁoﬂdskﬁibyﬂlm@ﬂ @u@@ubﬁlub@thetm@dynﬁummﬁubst ituted
al kynyl groups, substituted or unsubstituted aral kyl groups, substituted 25

or unsubstitut edgrﬁ‘é’tse%@?‘t‘@?%‘f“&%“‘@‘?&ﬂ%é‘oxlé%étgF’c“B‘t & SBP“‘?GrPéubst i tuted
al kyl am noal Kyl @QdRSted %}k@ﬁ}anéyysl%qpsorsuﬂm&@%& hﬁé&%ﬁﬁm&ﬁ ﬁ&bﬁ%ﬁ@v%aagﬁsl kyl

groups, substituted or unsubstifuted aryl am noal kyl gr oups st t ut ed or
unsubsti t ut ed d@raﬂdlgsrlbzmdmametgtp@h@sroqwﬂmwliqhg@@lp@,r—%sgmsn<| wherely

(al kyl) (aryl iﬁam X a«?&%( g\‘llfrongg\%‘sltﬂﬁt’ed %P%hbt g%e%darﬂrgrm§ u&&tit&t%ﬁ &qmsubstltuted

héet er ocycl yl am no groups, substitu
heterocyclyl groups, substituted or unsubstituted heterocyclylalkyl groups,

-C(=0)H, -C(=0)-aryl groups, -C(=0)NH2, -C(=0)NH(alkyl) groups,
-C(=O)'NH(aryl) groups, -C(=0)N(alkyl) groups, -C(=0)N(aryl)2 groups,
-C( =O)N(alkyl)(aryl) groups, substituted or unsubstituted aminoalkyl groups,
20  substituted or unsubstituted alkylaminoalkyl groups, substituted or unsubstituter
dialkylaminoalkyl groups, substituted or unsubstituted arylaminoalkyl groups,
( substituted or unsubstituted diarylaminoalky] groups, substituted or unsubstituted
. (alkyl)(aryl)aminoalkyl groups, substituted or unsubstituted heterocyclylaminoalkyl
groups, substituted or unsubstituted diheterocyclylaminoalkyl groups, substituted or
25  unsubstituted (heterocyclyl)(alkyl)aminoalky] groups, substituted or unsubstituted
(heterocyclyl)(aryl)aminoalkyl groups, substituted or unsubs_tituted 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(=O)H, —C(=.O)—ary1 groups,-C(=O)NHz,



WO 02122598 PCT/ US01/ 42131 -23 unsubstituted heterocyclyl groups,
substituted or unsubstituted aryl groups, substituted or unsubstituted

het er ocycl yl oxyal kyl groups, substituted or unsubstituted 1ydroxyallr
groups, subsMQ@2W8or unsubstituted al koxyal kyl groups, R/&WH4318% uted or
unsubstituted aryl oxyal kyl groups;. 5 Zis selected fromO, S, or NR 4
groups; R, R2, R3, and R4 may be the sa or different and are

i ndependent |y sel ect ed fromH C1, Br, f , -CN, -N0O2, -OH, -OR1l5 groups,
-NR16R' groups, substituted or unsubstltuted am di nyl groups, substituted or

unsubsti tuted g ﬂb?l'lﬁ , @.(ulq§) ur mary, .
secondary, or te g § ! %}H@ﬁ groupy}lf %gcsétnlgftplsjt gﬁu@%ﬂﬁ%gﬁ %.It ed aryl
groups, substi t@(e@)lﬁ(raryl);rngJItDs,tﬂaﬂéN(aﬁyl’)(m)ﬂb grpupu p€ (=B eikyt grnoeps, or

unsubstituted alky r,ou fitute nsubs ycl yl

groups, substitut {Ji g)y %F%ﬂﬁggu@%tsiu SHI%ustad Oraurﬁsﬁggﬁukeﬁ gr(%)a}t’ljl%’E ng}()%ﬁsbgﬁbs(ﬁugéd or

unsubsti t ut ed adrkm];@mmaLalkylaugmmpsgmﬁpsbsabsﬁmteed)r uddubktitetedst i t ut ed

di al kyl am noal roup substituted or unsuhstituted. 15 aryl am noal kyl
(e et

groups, sub aIB‘POﬂE%I&BWFt%‘P%‘HMSq 9 YASURSFIPRGS) aEylRmgo TOURSyhst i t ut ed
or unsubsti tut es@bitﬁ\h&y&)&@ﬁaé{ﬁ@em R FanOhIP QYRS subditiel bEbadbRuted

unsubstituted beterocyclyl al kyl- groups, or” -C(=0) Rle groups; R5, R6, R, and
RS may be the stalkel) @ryDdinfirfoelkghgroapse suhsiatutel g bprahsiwyied ;retsren@btlwmﬂmh H d,

Br, F, I, ) I R72gr oups,

- S( =0) R73 gr oup%oupSS?Ub%%ﬁtﬁgﬁ%giu “31}"% mxgglg%lg% ?‘L%Bésé}lb“ ﬁ%ggbst ituted
am di ny] gr oupamssusbﬁtedtaudoeyhllqﬂ gmn@utmbsumn&daﬂ lgxslajsmdtenyalrylgar}mkpsgroups
substltuted or gsubstltut sec ndar erti % gr oups,
substi t ut edt® or SHEHRLeT bt hetekie B gTabis: PLbinied o iRt od

al kenyl gr OUDS he%éa&%wtoupaﬁ@!yl gupbNsT U EIOYRA @fbupd Kk IR?Uis @elBGed SRSL, I t ut ed or
unsubsti t ut ed heteroc clyl groups, 25 substituted or unsubstituted

al kyl ani noal | cyiNHy B ghups t DY BrereinsuDatiyagzerps oiNGpw )t gievtoal ky |
groups, substit tq\mﬁ] al tuted or
unsubsti tuted dltfkggg){ H%’%MI& &&o@;@@hﬁﬁbﬁﬂ Mkteﬂ{c?&ﬁ%ﬂl ﬁ#‘% gg

anm noal k groups,” substi tuted or unsubs
(al kyl) (ar yI )amNﬁb@ﬁquyIdYQ(@ﬂ%grou%b {hieteprcgelylor grovpsu pabsiinigd od unsubstituted

neterocyel igl ot g B e R RB AR BHBSLLE Wil rsubstLuted

unsubstituted heterocyclyl groups.

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

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

e Y is selected from -OH, SH, alkylthio groups, arylthio groups, -OR™
groups, -C(=0)-R" groups, -NR™R” groups, -CN, substituted or unsubstituted
alkyl 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
alkylaminoalkyl groups, substituted or unsubstituted dialkylaminoaikyl groups,
substituted or unsubstituted arylaminoalky! groups, substituted or unsubstituted
diarylaminoalkyl' groups, substituted or unsubstituted (alkyl)(aryl)aminoalkyl
groups, substituted or unsubstituted heterocyclylaminoalkyl groups, substituted or



- 24 substituted or unsubstituted heterocyclyl am noal kyl groups, substituted
or- unsubstituted hydroxyal kyl groups, substituted or unsubstituted

al koxyal kyl gr.odl substituted or unsubstituted aryl oxya

substituted or" ﬁ’g&f@tl tuted heterocyclyl oxyal kyl groups; k’éwﬁ&g“ﬁ‘g’QRm may
be the sanme or different and are independently selected fromH,
substituted or unsubstituted al koxy groupsys substituted or unsubstltuted
aryl oxy groups, -NHa, substituted or unsubstl tuted al kyl am no groups,
substituted or unsubstituted arylam no groups, substituted or unsubstituted
di al kyl am no gr oumbstmnhismdtetrtnyeljl groups) Sutdstuiet ot enkubkitiaxtgd ayrli groupsgr oups,
substituted or 10 unsu stitu | k substituted or
unsubstituted al R‘ghsma‘ieaabgnsu éﬁfef%%gé'glywy%]ﬂ’? tSH Blteéir%ﬂ groups,
-C(=0H - (=0 - ahdaptindEOMRIBoxy DMyl grédps Qub@idttd & ikl QikoSyHEh g&LFQ from
substituted or unsubstitut'ed al kyl groups, substituted or unsubstituted
aryl groups, sub8t subgitteiad ef unsresibisdiaryloealiyetevrseycl yl 15 groups,
substituted or unsubstituted heterocyclylal kyl groups, -C(=OH, -C(=0) -alkyl
groups, -C(=0k-aryl groups; is<Geaéd &Ky, mgmu%oupsq =0) G- aryl groups,
-C(=O NH2, -C(=O NH(al kyl) groups -C(=O NH(aryl) "groups, -C(=0 N(al kyl)2
groups, -C(=O N(aryl)2 groups, - N( al kyI )(aryl) groups, -NHa,

“NH(al kyl ) groups, - NH( ar B') RgRduas §‘2 |syrze@r6n§%sentaqfkaa¢ kyl)(aryl) 20
groups, -N(aryl) 2.g@rQunsy seitl %@Meﬁ @yf"tk\ﬁ OUBS; 0
- C(=0 N( het erocy?:q g‘fe) ﬁ?"(fg)tt‘]lpse_dqr O N( kyl ) belggro?ycly}ﬁ uIc))ups or
-C(=O N(aryl )(hetIéRB%’ygtoypg syfrsttwped ;or Rhsubﬁsut@iaarmdtﬂghgrbummuhsntut@ﬂ-lor al koxy

“al 1) Y e Bausd Mado LI SR A, SR ¢t oo

or “.unsubst i t ued tcﬁhzk’y hikgr grops, subMtﬁtb@bemmﬁt;sﬁtlu;eﬁ)arylgrmpp,substlhl(téaleirer ocyclyl)2

Sy P or oups.. vib BaBuRuET Beerd ol an el oSt @ st e om H
substituted or U@@dsbﬁteutouh@sdb@iukw he@rQUYBIS1 grospdDeibkdtite@ dr @subsfitteast i t ut ed

aryl groups, or substituted or unsubstituted beterocyclyl
aminoalkyl groups, substituted or unsubstituted alkylamirioalkyl groups, substituted

or unsubstituted dialkylaminoalkyl groups, substituted or unsubstituted
15  arylaminoalkyl groups, substituted or unsubstituted diarylaminoalkyl groups,
substituted or unsubstituted (alkyl)(aryl)aminoalkyl groups, substituted or

unsubstituted heterocyclylalkyl groups, or -C(=0)R" groups;

R®, RS, R, and R® may be the same or different and are
. independently selected from H, Cl, Br, F, I, -NOz, -OH, ~OR™ groups, -NR¥R?
20 groups, -SH, -SR” groups, -S(=0)R? groups, -S(=0)2R* groups, -CN, substituted
‘\ or unsubstituted amidiny] groups, substituted or unsubstituted guanidinyl groups,
substituted or unsubstituted primary, secondary, or tertiary alkyl groups, substituted
or unsubstituted aryl groups, substituted or unsubstituted alkenyl groups, substituted
or unsubstituted alkynyl groups, substituted or unsubstituted heterocyclyl groups,
25  substituted or unsubstituted alkylaminoalkyl groups, substituted or unsubstituted
| dialkylaminoalkyl groups, substituted or unsubstituted arylaminoaikyl groups,
substituted or unsubstituted diarylaminoalkyl groups, substituted or unsubstitated
(alkyl)(aryl)aminoalkyl groups, substituted or unéubstituted heterocyclylalkyl
groups, -C(=0)R” groups, substituted or unsubstituted aminoalkyl groups,



gfoups; R' is selected fromH, substituted or unsubstituted al kyl groups, 5
substituted or unsubstituted aryl groups, substituted or unsubstituted

het erocycl yl groups, -OH, al koxy groups, aryloxy groups, -NH2, substituted
or unsubstit uPEP22t8¢ er ocycl yl al kyl groups, substituted or PORUSHERIE Ut ed

am noal kyl groups, substituted or unsubstituted al kyl am noal kyl groups,
substituted or unsubstituted dialkylanin&%]kyl groups, substituted or
unsubstituted aryl am noal kyl groups, 10 subStituted or unsubstituted

di aryl am noal kyl groups, substituted or unsubstituted

(al kyl)(aryl) am Beakiivd oot Rnc BRI}t HinBRIANSHRR ! bty gf ky! am no
groups, substituted or unsubstituted arylam no groups, substituted or
unsubstituted dinabbstitugedibydrogyaiyd groupu lsslisiitutpden vosubdiisiad stkpxyatiytigwps, yl ami no

aroups, Subst !t U edl o B MRS UL AU ALY AT R0 RS e =O)
C(=0 O aryl gr onepsocyclbdoxRHSroups; C( =0 NH( al kyl) groups, -C(=0O) NH(aryl)
roups, -C(=O N(al kyl)2 groups, -C(=O N(aryl)2 groups,

C(=O N(allcyl)(aryl) gro . het er oc

-C(=0) - O hetetocyclyl gro ?ng”ab%’?\lﬁfz Ete? Iy‘%%‘ie?tl %‘dﬁf%’ﬁg?endenﬂf

- (=0 N( het er oCygeleped Zofil @UTH, subdiiffddNr ahiipkititee bBoRe Yo, hutgfitiedsr 20
-C(=0 N(aryl) (het erocycl yl 3 groups, substituted or unsubstituted

het er ocycl yl ani nsrieyiuted iyl erevnss tNHz subgtitgied op guayBitingtet dlylwyiae gsapas.ky |
groups,  substi téﬂﬁafﬁﬁut@d ?%%ﬁhk&%ﬁ%ﬁé Ex‘b%%{sals@’slu U RRsubSitEy | tut ed or

unsubstituted aryloxyalk groups,” or |tute or unsubstituted
het erocycl yl oxyadialyylargmoupsl;psmsstmw R1i8substytuisd dialrbdarslangramps ctulbsftlem&hdir and

i ndependent | 5 om substit upsyl
o bups. Sunsty t uirafaBR Tl e D ATl by P Rlo B dh Py
unsubst itut ed heiueftmyd:brydnsgfsﬁmmﬂ ar}ﬂlghﬁps t0(=ed)1<w C(btl@lﬂb@l grotse dr
bet erocycl yl aI kyI g C§ C(=0) -al kyl groups, -C(=0-aryl groups,
-C(=O NH2, - P 13@ Byoug oups -C(=O NH(aryl) groups, -C(=0 N(al kyl)?2
groups, - C(:O) N( aryl)2 groups, -C(=O) N(al kyl)(aryl) 30 groups, substituted
or unsubstituted am noal kRI® igseatred fromidabdtintted @dumtbstitusadbagityl gty WO 02/ 22598

PCT/ USO1/ 42131 26 aI kyl al ni_nqal ou substituted_ or unsubsti.tuted
di al kyl ani noal kyTg E%%r unsuhshief t‘ﬂt‘%&? S\ﬁ‘?f&ﬂ’b%it‘?ft‘iﬁ‘f@ama‘ieg}ﬁ%‘io Iyl

groups, subsij3t ugrBebsOsubktisted oF itsUbsBithted heterocyclylalkyl groups, -C(=O)H,
4 -C(=0)-alkyl groups, -C(=0)-aryl groups, ~C(=0)0-alkyl groups, ~-C(=0)O-aryl
groups, -C(=0)NHz, -C(=0)NH(alkyl) groups, -C(=0O)NH(aryl) groups,
-C(=0O)N(alkyl)2 groups, -C(=O)N(aryl)2 groups, -C(=0)N(alkyl)(aryl) groups,
-NHz, -NH(alkyl) groups, -NH(aryl) groups, -N(alkyl)2 groups, -N(alkyl)(aryl)

1 (Q 1

20 groups, -N(aryl)2 groups, -C(=0O)NH(heterocyclyl) groups,
{ . -C(=0)N(heterocyclyl). groups, -C(=0)N(alkyl)(heterocyclyl) groups, or
-C(=0)N(aryl)(heterocyclyl) groups;

RY is selected from H, -OH, alkoxy groups, aryloxy gfoups, -NHz,
-NH(alkyl) groups, -NH(aryl) groups, -N(alkyl): groups, -N(aryl). groups,
25  -N(alkyD(aryl) groups, substituted or unsubstituted alkyl groups, -NH(eterocyclyl)
groups, -N(heterocyclyl)2 groups, -N(alkyl)(heterocyclyl) groups, or substituted or
unsubstituted aryl groups;



di ar yl am noal kyl groups, substituted or unsubstituted

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

het er ocycl yl am noal kyl substituted or 5 unsubstituted

di het er ocycl yl ¥R BBE Kyl , substituted or unsubstituted PCTUS0T/42131
(heterocyclyl) (al kyl)am noal kyl, substituted or unsubstituted

(heterocyclyl) (aryl)am noal kyl, substitutedysor unsubstituted al koxyal kyl
groups, substituted or unsubstituted hydroxyal kyl groups, substituted or
unsubstituted aryl oxyal kyl groups, or substituted or unsubstituted

het erocycl yl oxyal kyl groupR) id&ldete6 fmnﬁHRstnitatyd beunshbstigeemlion gaups,er ent and
are independently _ sel ected H, substitut unsub tltu

groups, substi tut ¥5sEHed an‘?ﬁ%flﬁmeﬂtaéﬁ EEFP Oérs%dgjtedoqr g u"bStfth ; ?g%f"%%c
unsubstituted hetgpggyclyl groups; R' and R21 may be the same or different
and are independently selected fromH, substituted or unsubstituted al kyl

groups, substituted or 15 ugsubstlt ted aryl ubstl uted or
unsubstitut ed het erocycl yl Rgrdifssted L%IO@(HOT%S ltgl‘@g“’gﬂnsé{ e d*ﬁ 15t goups,
-¢(=0 -aryl gr9Up§1bstﬁ(teﬂxNhBubstn§(eﬁ g(@bg%hﬂstlﬂfté?}m%nsub%m@ hEkae)eyy 9roups,

-C(=O) N(al kyl)2 groups, =0) N(aryl groups, - O N(al kyl) (.ar I) groups,
-C(=0) O al kyl gr ogrpeps, -Qﬁﬂl}@ygrws,gqrzigusgroumsw;, Sulesgituged oaﬁgub%%ut@djt ed

het erocycl yl al kyl roups,

Subst i tut ed or rtrDipEhe R hHhRE oP hodiBSa ik L) BP0 It

unsubsti tuted d| abﬂamkxﬁmlmmalalkylamgroalkpbgrou;sub&tstltutud edumnbstingadbst i t ut ed

aryl am noal kyl tituted or. unsubstitute amnoallcl
gr)(gups, SUbS%/I tut@ég%?m g%ﬂsgf?‘{pﬁ’ts gsthcig;lw%PIsg}qJ gr?‘fyﬂ @}T Vi ERrYy Supsy

- C=0) - het er ogy cl ybstBritedPSunsutstirfel drehRbARY G otips, ggneum&ed atQunsubstituted

- C(-=O) NH( het er ocycl ylé r oups C(=0) - N( het erocycl ou S,

C(=0) - N(al kyl ) ( hefly 938 Bwlog}a'éps S‘Jézfmeﬁfd RK&IFWS}/%%% &5%9 FPYPsgr oups, .
substituted or ungylsiid &ﬁ%d@é&%ﬁ%ﬁﬁﬂ& ?&ﬁ@@uﬂﬁﬁhtﬁr&ﬂﬁﬁbstﬁﬁaﬁ“ tuted or

unsubstituted hydroxyal kyl groups, substi or unsubstituted al koxyal | cyl
groups, substit u@l@l&ylmmwgﬁubuﬂ@ ArpPERaed diandireing sroupy. sehgwtedont ed or

unoubsti tuted 50 UELTARITI LG prabouE ol PFLESHY EFTUSOL 42131
i ndependent | yléel &F@d—afﬁ@mubﬁ -CNFR) O-alik( sabupp! YC(gr Opasyl rouel ¢+ P)goups,
-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)-heterocyclyl
groups, -C(=0)-O-heterocyclyl groups, -C(=0O)NH (heterocyclyl) groups,
-C(=0)N(heterocyclyl) groups, —C(=O§N(a1ky1)(heterocyclyl) groups,
20  -C(=O)N(aryl)(heterocyclyl) groups, substituted or unsubstituted
beterocyclylaminoalkyl groups, substituted or unsubstituted hydroxyalkyitgroups,
¢ ) substituted or unsubstituted alkoxyalkyl groups, substituted or unsubstituted

aryloxyalky! groups, or substituted or unsubstituted heterocyclyloxyalkyl groups;

R" and 1'{‘9 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 heterocyclyl groups, substituted or
unsubstituted heterocyclylatkyl groups, -C(=0)H, -C(=0)-alkyl groups,
-C(=0)-aryl groups, -C(=0)NHz, -C(=0)NH(alkyl) groups, -C(=O)NH(aryt)
groups, ~-C(=0)N(alkyD):2 groups, -C(=0)N(aryl): groups, -C(=0)N(alkyl)(aryl)
30  groups, substituted or unsubstituted aminoalkyl groups, substituted or unsubstituted



-FN(aI kyl)2 groups, -N(aryl)z groups, -N(al kyl) (aryl) groups,

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

-N(het erocycl yl) (aryl) groups, 5 -N(heterocyclyl)2 groups, substituted or
unsubst it ut ed Y49 R323%r oups, substituted or unsubstituted FHWUGHHIPs, - OH,
substituted or unsubstituted al koxy groups, substituted or unsubstituted
aryl oxy groups, substituted or unsubstituted heterocyclyl groups, -NHCH,
-N(al kyl ) OH groups, -N(aryl)OH groups, -N(%ﬁ‘kyl ) O-al kyl groups,

-N(aryl) O al kyl groups, -N(alkyl)GOaryl groups, or -N(aryl )Oaryl groups;

10 and R22 is se} S ups,
substituted or unsub ﬁﬂ?{lwg}ﬁlggﬁbﬁlﬁﬁg%%ﬁtmgst |%11§H£§n ti tuted
het erocycl yl grmbgiuted or drivebsfiouedtanylgmioogdkyd fgrapspabsiteed attuﬂselasmtedne of R1,

or R4 is 15 an -. s.ar and R.5.is selec b |tutd
unsubsti t ut ed h‘g?w&ﬁ?r)gﬂ%% SR or glﬁfBéﬁﬁtﬁc{ g@@? rYSll a?kyg ut ed
di al kyl am noal Kygro@gsOsiibstitutes db Sfisubstitudsd mermsmtzgﬁﬂdau&yectuadnw&m noal kyl
groups, substituted or unsubstituted amni noal kyI roups substituted or

unsubst i t ut ed® di WSYIsHAed HdkerpCygh bproalky )y selstipiade ungibsiifi€dbst i t ut ed
aryl am noal kyl gdchtHﬁ%Y(clfl}{Qlﬁlﬁrﬁiﬁ@a‘ﬁ(y@ FsubdmakRS s fndliREndd

(al'lryl)(aryl)am noal roups, substituted or unsubstituted heterocyclyl
groups, substit Gntt@wcmlylh(ws'l)bsmoallgyledlblsmmeci ocyﬂ@mydtlamdldmw?lﬂcylggrmms

substituted or u bstitut roc | am no roups,. bstituted
or unsubstitut edsu%f%ﬁ\étfe?rowg Syg’fe(%%ygfﬂ CaPkyT"™ g i 5%dp R Sgtﬁ%gti tuted or
unsubstituted (&elgyaueN gtanby,(cakydslimtEd 0o ahs}ayétmgwm&ocﬁ@lcmy%@r drégpsconpounds
in any of the first, second, or third groups described above are provided

inmwhich Z is,an -NR14. Peﬁferr und of rth gro re al so
provided in which Z is anrR rIBTYSb aﬁ’floffé%% IH’@"# ‘%R?‘}iﬁg&t? -28

Preferred conmpougttstcadal H fiPstitdted bﬁuﬁshﬁsﬁﬁxtedw@@@ﬂmpﬁ hubstimtadst fourth
groups of conpounds are prOV| ded in oup, an-NR ZR'

group, or a subsPIERMIBEdGYERPEsY; SP‘EPPB’(Sedeﬂr ﬂWt‘tﬁﬁegq ﬁter"%l’%rg‘?}’rpéf erred

conmpounds of the first, second, third, and fourth 5 groups are provided in
which R is selected fronmRHansRBshdytbelieckade odl QFfHxE hiid/ireGudependently

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

15  unsubstituted aryl groups, substituted or unsubstituted heterocyclyl groups,

- -C(=0)H, -C(=0)-alkyl groups, ~C(=0)-aryl groups,-C(=0)NH2,
-C(=0)NH(alkyl) groups, -C(=0)NH(aryl) groups, -C(=0)N(alkyl): groups,
-C(=0)N(aryl)2 groups, -C(=0)N(alkyl)(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 unsubstituted dialkylaminoalkyl groups,

SN

substituted or unsubstituted arylaminoalkyl groups, substituted or unsubstituted -
diarylaminoalkyl groups, substituted or unsubstituted (alkyl)(aryl)aminoalkyl
groubs, -C(=0)-heterocyclyl groups, -C(=0)-O-heterocyclyl groups,

25 -C(=0)NH(heterocyclyl) groups, -C(=0)-N(heterocyclyl)2 groups,
-C(=0)-N(alkyl)(heterocyclyl) groups, —C(=O)—N(aryl)(heterocyclyl) groups,
substituted or unsubstituted heterocyclylaminoalkyl groups, substituted or
unsubstituted hydroxyalkyl groups, substituted or unsubstituted alkoxyalkyl groups,
substituted or unsubstituted aryloxyalkyl groups, or substituted or unsubstituted

30  heterocyclyloxyalkyl groups;



aI%oxy’groups, substituted or unsubstituted heterocyclyl al koxy groups,
substituted or unsubstituted heterocyclyl oxy groups, or substituted or
unsubsti t ut ed Qﬁ;@%%%yclyl groups. Still further provided acevsanpounds of
the first, second, third, and 10 fourth groups in which Rz is selected from
the group consisting of H F, O, -NO2, substituted and unsubstituted

het er ocycl yl al koxy groups, and substituted-®Ad unsubstituted heterocyclyl
groups. Still further provided are conpounds of the first, second, third,

and fourth groups in which R6 or R is an alkyl group.  Still further

preferred 15 conpounds of ®AeRFoRT, gddipsanbetieryiecs HIGENARIRE or R is an
-OR19 group and i I UHQ§§_ 1 T s rel=til clyl group,
or a heterocyclylgﬁg§#ﬁng g%%£%5gg¥§Ire ’ggﬁg%hag%g§§’theaﬁéﬁé?ﬁﬁgroup of
conpounds are pr oN(gkyl), groupshiNglryR groepsarN(RRYG) ergppsa il ReBracyclye| ect ed

fromsubstituted or un stitu 0 heter Lyl al kyl S, substituted
or unsubstituted Eﬁogfskw@ﬁﬁf’w&&qﬁﬁg?lké} gape: -Igﬁ%{;e{%éyﬁyé%ryﬁrg%gumti t ut ed '
al kyl am noal Ky§ goqusocy s bidupd, @ebstfutedrts ubisibtituted dikybgroups adubstitutgd otIps,

substituted or unsubstituted diaryl am noal kyl roups,[?au stituted or
unsubstitut ed ar yPRERRSHBEEG syl erepps sl subphRed QfHogRbshu g5t FotRSed

(al'kyl) (aryl)ani ngalileyly 9 QRS nRAS1bLUrEiths O5utdiSil of hsubthialcar agwg! V!
groups, 25 substitut eJ or unsubstituted heterocyclyl am noal kyl 21gqr}‘oups,
substituted or ugsutsstNHOHe N@EIkBOHraveups] Y (amhShgrRyps. g Ilfbg(?— bstituted

or unsubstituted het c (a I}E[q E)QT_ I S 5 tuted or
unsubsti t ut ed (h%"go 3‘?50%@%{)2}%%%%1& ‘%Jé%(ﬁ noal"ky L’g?éﬁogég%w%%)géggér%& '

PCT/ US011421310- 28«d The invention further provides conpounds having the
str@icture 11. The invention provides tautoners of the conpounds,

pharmaceutical |y accept abl ¢, .salt f th % Z@gﬁlr eutically
acceptable salts of the ta 0| Serlesc.%edcﬁé;J rﬂ@?tﬁ?tg@??{} ngsnt‘ﬁﬁgi I Igg(%??’lg formul a
Rs R X1 2 " R ¥ibMitutdd Br unsubstituted aryl groups, or substituted or unsubstituted heterocyclyl

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)aminoalkyl groups, substituted or unsubstituted heterocyclyl groups,
Sﬁﬁétitufed or unsubstituted heterocyclylaminoalkyl groups, substituted or
unsubstituted diheterocyclylaminoalkyl groups, substituted or unsubstituted
@éﬁérocyclyl)(alkyl)Moaﬂql groups, or substituted or unsubstituted
(heterocyclyl)(aryl)aminoalkyl groups.

25 . - Preferred compounds in any of the first, second, or third groups
described above are provided in which Z is an -NR'. Preferred compound of the

fourth group are also provided in which Z is an -NR'® group.



R X\ NRe REO4RI9O5 1|1 where: Yis selected fromH -OH -ORL0
groups, -SH, -SR' groups, -NR12R13 groups, -CN, -C(=0 -R14 groups,
substituted of,ynsybstituted al kyl groups, substituted or pggsdashdsut ed

al kenyl groups, substituted or unsubstituted 10 al kynyl groups, substituted
or unsubstituted aral kyl groups, substituted or unsubstituted

het erocycl yl al kyl groups, substituted or upgubstituted al kylanb axyl

groups, substituted or unsubstituted dial kyl am noal kyl groups, substituted
or unsubstituted aryl anlinoal kyl groups, substituted or unsubstituted

di aryl arninoal kyl gr oups Preferbsitdompotnds ercordiag st fitst.esecond, third, and fourth

(al kyl) (aryl)am noal k ro subs 9| L\@ghop 13

het er ocycl yl ani n%rﬁ\lrffﬁ\écﬁlgégﬁ'ﬁ‘@s érg%ovfc}efjdrtl eg%hgj[F ﬁ%ut@f ?ﬁéd %H Iﬁgt erocycl yl
groups, substit ugedp, o alabitiaRéd druhamdsiituget agyoylpsoupsubst i t ut ed or

unsubsti t ut ed hydroxyalkyl groups, substituted or unsubstltuted alkoxyalkyl

groups, substituted or bstl tuted ar I Qup ituted or
unsubstituted heter ocycl yERAd CgPBe) %’g }Z[%’e S %ﬁondx i anD h '
sel ected from C gloup ar@pgbvited hxﬁm&h RNE s@lfscté&fromxz,, qu&xtutaﬂﬁl' ﬁﬁ@ubsﬁtu&éd ti WO

02/ 22598 PCT/ US01/ 42131 -30- R may be the sarre or
different and ar@kwwémd@mt!tyte%eq %F@HWW‘%‘PW@VMI‘B?‘Y grIf"lps_lz subsijeped

-OH - COR15 group ﬂyﬁgu@éa bRbshsGhRHRE unsuftued o

-S(=0) R7D gr oupsépunélf R%h%tegcgcgﬁggfy %%tl tut éd or uﬁ%stljlbst i %ut e% %Fmﬂgl nyI
groups, substitugmdpor 5 unsubstituted guani di nyl groups, substituted or
unsubstituted prinmary, secondary, or tertiary alkyl groups, substituted or

unsubstituted aryl grO.UpS’Stig?Prﬁ{gl hr%tvﬁgd e colPSURS b i ted, AL Wi ddLQYPS.
sul@st ituted or unsubstituted alkynyl groups,
10  fourth groups in which R? is selected from the group consisting of H, F, Cl, -NO,
substituted and unsubstituted heterocyclylalkoxy groups, and substituted and

unsubstituted heterocycly! groups.

: till further provided are compounds of the first, second, third, and
fourth groups in which R° or R is an alkyl group. Still further preferred

15  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 unsubstitated
{ 20  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
(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)aminoalkyl groups, or substituted or unsubstituted
(heterocyclyl)(aryl)aminoalkyl groups.



supstituted or unsubstituted terocyclyl groups, substituted or unsubstituted
al kyl am noal | cyl groups, substituted or unsubstituted dial kyl am noal kyl '
groups; 10 substituted or unsubstituted aryl am noal kyl groups, substituted
or unsubstit ut ¥® 0228%ry| ami noal kyl groups, substituted or Yr<¥¥9¥¢31#ut ed

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

het erocycl yl al kyl groups, substituted or unsubstituted am noal kyl groups,
substituted or unsubstituted het er ocycl yl arfPnoal kyl groups, substituted or
~unsubstituted hydroxyal kyl groups, 15 substituted or unsubstituted

al koxyal kyl groups, substi t

substituted or unsubstitut g#ﬁg “gﬁ%f:ﬁ% %&‘% %Ogd%g%yﬁggy&ﬁcgﬁggsent or
is Hif X is N Re m»senadnspmmdartaut&n&rls of thxzompoums am)scaabwmtacanzptabls Hif X

is. N and RB is abse is Hif X, is N edfro
substituted or ur‘?éﬁ%‘%ﬁt}’? ERTRP RS, %&Ph%cwgﬁ acc ?PE sa‘{‘ c8 Ptoﬁ’ﬁ‘fubstl t ut ed
aryl oxy groups, -9¥dursnhss mwgmdmgrfomm@substl tuted al kyl am no groups,
substituted or unsubstituted aryl arnino groups, substituted or
unsubsti tuted dial kyl am no groups, substituted or unsubstituted diarylam no
groups, substituted or unsubstituted (al kyl) (aryl)am n& groups, substituted
or unsubstituted al kyl groups, substltut ed or unguhgp tuted aryl groups, 25
-C(=OH, -C(=0 -al kyl groups, -C(=0) - aryI \RO is selected from
substituted or unsubstituted aI k1 d—a¢ unsubstituted
aryl groups, substituted or groups, substituted
or unsubstituted heterocycﬁ al J 4 -C(=0) -al kyl groups,
-C(=0O -aryl groups, -C(=0 O al -C(= )Oary e 30 groups,

ZONt, -C(=O NH(ai kyl) gra C( O) Nl H(aryl) groups, WO 02122598
PCF-USOl / 42131 -31 -C(=0) o~ =0 N(aryl)2 groups,
-C(=O N(al kyl) (aryl) groups, , (al kyI ) groups, -NH(aryl) groups,
-N(al kyl')2 groups, -N(al kyl) (arykd g;\!gups -N(aryl)2 groups,
-C(=O NH( het erocyclyl) groups, -C(=0 N(heterocyclyl)2 groups,
-C(=O N(al kyl ) (heterocyclyl) groups, or 5.-C(=0O N(aryl) (heterocyclyl)
groups; R' and Ri.9 may be the same or dlfHerent and are independently
selected fromsubstituted or unsubstituted al kyl groups, or substituted or

where:

Y is selected from H, ~OH, -OR™ groups, -SH, -SR" groups,
-NR”R" groups, -CN, -C(=0)-R" groups, substituted or unsubstituted altkyl
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 alkylamiwa. <yl
( grdﬁps, substituted or unsubstituted dialkylaminoalkyl groups, substituted or
unsubstituted arylaminoalkyl groups, substituted or unsubstituted diarylaminoalkyl
groups, substituted or unsubstituted (alkyl)(aryl)aminoalkyl groups, substituted or
15  unsubstituted heterocyclylaminoalkyl groups, substituted or unsubstituted
heterocyclyl groups, substituted or unsubstituted aryl 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%, X2, and X* are selected from C or N, and at least ope of X',
X2, X3, and X*is N;



tnsubstituted aryl groups; R 12 is selected fromH, substituted or
unsubstituted al kyl groups, 10 substituted or unsubstituted aryl groups, or
substituted or unsubstituted heterocyclyl groups; R13 is fromH,
substituted o Ol#étmdtituted al kyl groups, substituted orﬁﬁk@%@?ﬂlut ed
aryl groups, substituted or unsubstituted heterocyyclyl groups, -O0H, alkoxy
groups, aryloxy groups, -NH2, substitut ed_3<a[ unsubstituted 15

het er ocycl yl al kyl groups, substituted or unsubstituted am noal kyl groups,
substituted or unsubstituted al kyl am noal kyl groups, substituted or
unsubstituted dial kyl am RORP kil RYREURS R’ SaHAH ichdyt tRAL® bantt G Lildrbdt dhed

aryl am noal kyl groups, substituted or unsubstituted diarylannoalkyl

groups, substi t @femdependendypriected fraseH, G Ry IF) Lai) 4 kOR " growss
substituted or upsubst| ech alkyls am OUgSs, Sudsidput r .
unsubstituted ar }ﬁ{am r%lé&é%’o%s,b‘%ugfsgtupgutggdl% %ﬁlgptfb;s?iﬁtotz?eﬁaﬁ?’al kyl am no
groups, substit Me@)R" grogspsibitituted dr whisabsyihuetd anaidigylogrpsps. sublsstuietiot ed or

bsti tut | kyl I ' . -Q(=OH. ~-C(=0 -alkyl :
"S20y-aryt g oupsiestef Gl ol i ot e B See B,
-C(=0) NH(al kyl) tgtiatypsicy] gfoupObMdimted o ugsdktasted aG( ZONPK, dhtkyibed @r oups, 25
-C(=O N(aryl)2 groups, - C‘&‘FO) N( al kyl g g_aryl ) groups, -C(=0)-heterocyclyl
groups, - C(=0) - GnFREiEpsE pkepl 2Eups) FEbstitityd-qouREios@tisd Uy BYLNATUPSY oups,

- &(=0) N(het er ocyGhtukett @r@iStinured TN eYdubl NGbSIHALY & WlshbsGfuRdPS
-C(=O N(aryl) (heterocyclyl) groups, substituted or unsubstituted

het er ocycl yl ani rdaiamydaliyt propps, sshshwted tontuasibssitutethdigglainingalkyl! grpupsoxyal kyl
groups, WO 22598 PCTI US 2131 32 substit ut nsubsti tut ed
o) Kosyal kyl 10 onpeanle MRAbPAGAT b nBRT biebtl S AR b s, o
substituted or ulsylbsidohlkyletodpel @baiyed gt sytatitoydd (giicpliasy])amibddikys sel ect ed
fromH -OH al koxy groups,  aryl oxy gr.qQups, - ., NH(al kyl roups,
-NH(aryl) gr oupdoBRy S&ﬁ?&ff)ﬁ“idz"fdyy“é‘%ﬁ%“%ﬂ%GQF‘S?V‘?’B'E%Y‘&EB@RS’ ’ SpEHR) (ary1)
groups, substit Uin@ﬂbsﬁkﬁtewﬂﬁxﬂbﬂwltg%@ﬁ, sbkothte@bOuREbstifkdASt i t ut ed or
unsubstituted aryl groups, -NH(heterocyclyl) grou - N(het erocycl yl )2

I

groups, - N(al kyielerdra¢lrmginpalkyll groups oinpitutgd o W%ﬁ%%’ﬁ&@@%@%@?"?s’gr oups;
R12 and R' nBy js@bdinkQOftR&bsdied QMichkALS1 Ougs, SRIIRGHAS, SatuusRies Or

aryloxyalkyl groups, or substituted or unsubstituted heterocyclyloxyalkyl groups; R’
is absent or is H if X' is N; R® is absent or is H if X?is N; R’ is absent or is H if X

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

R’ is selected from H, -OH, substituted or unsubstituted alkoxy
20 groups, substituted or unsubstituted aryloxy groups, -NHz, substituted or
B 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 aryl groups,
25 -C(=0)H, -C(=0)-alkyl groups, or —C(=0)-aryl groups;

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(=O)H,
-C(=0)-alkyi groups, -C(=0)-aryl groups, -C(=0)0-alkyl groups, -C(=0)0O-aryl

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



urésatur'at ed, substituted or unsubstituted N-containing ring; 10 R15 is

sel ected from substituted or unsubstituted al kyl groups, substituted or
unsubstituted aryl oups, substituted or unsubstituted het

groups, substi%ﬁtogag%sr unsubstituted heterocyclyl al kyl gr ouﬁﬁ%@{}% H,
-C(=0O -al kyl groups, -C(=0-aryl groups, -C(=O NH2, -C(=0) NH(aikyl) groups,
-C(=O NH(aryl) groups, -C(=O N(al kyl)2 groyps, -C(=O)N(aryl)2 15 groups,
-C(=O N(al kyl ) (aryl) groups, substituted or unsubstituted am noal kyl

groups, substituted or unsubstituted al kyl am noal kyl groups, substituted or

uns:Jbs_ti tult Edl di atkajd)ﬁnhmylalgkgdps,gCt()tt@SN(as)ub%tdqput—éidzﬁlélfl(aﬂ@lubsyu gnofx%dl
aryl am noal kyl  groups,_ substitut r unsubst t iary. al ky
groups, substitut 2-’6NH(?JW§)LB§‘ER% '3?%&%@2%5) (%@@W%%ﬁ"%aﬂﬁ@myg&a S,
substituted or unssbst N ISGaPshel eRuaeaytpDakdipk, groups, substituted

or unsubstituted di heterocycl \?;)I am noal kyl groups, substjtuted or

unsubstituted (hEtePBEeieEyFly Pgsprlwan?h%@) sy heeiosyc L BOIPY OF ed or

unsubstituted s (hgete wpoal kyl groups, substituted or
unsubsti t ut ed 5aI kgiyg%ﬁb%&%gﬁ%@ gﬂ}ggt’i tuted or unsubstituted aryl oxyal kyl
groups, substituted or 25 unsubgtitut ed hydroxyal kyl groups, or substituted
or ‘unsubstituted heterocyRanddkmex e thgseoper diffaent and gee isdepsuiienthiom H,

substituted or u@§l§§ﬁ t’{ﬁftg%g%@eh% u ugﬁﬁﬁ?de%}%ﬂ%?%‘%’%r%ﬂ%ﬁ%&twosfubSt ituted

aryl groups, or su unsupst ocyc groups; WO
02/ 22598 PCT/ USO mnéibdidiied ar3BgrRipst s sel ected from H, substituted or
unsubstituted al kyl groups, substituted or unsubstituted aryl groups,

substituted or unsubstitutggd. Lyl ps.. .- C(= - C(=0) - al kyl
groups, -0(=0)-aryl groups I-SE% E%Gﬁﬁé% H syt é]f’iu% 3%?3%%0“‘)5’
- C?:O) NH( ar yl )0 grsobypsyted-cChm@pitabdary) SogrsoopsipstBute exQusiistiydiddhegrayg s,
-C(=0 N(al kyl) (a[‘%l groups, -C(=0) O allcyl groups, -C(=0)0-aryl groups,
substituted or u §tituted aminoal kyl groups, substituted or
unsubstituted al kyl am noal kyl groups, substituted or unsubstituted

di al I yl am noal kyl groups, Blbstlkedted fondf, sutrssisit dr oagubetitatey bikpi rogs Ky |

roups, substituted or, unsupstituted diaryl am noal kyl roups, substituted
gr uﬁsu bstit ut ed substituted or uasubstitute aryldgroups, Xubghmteg or u%ubs%tute he’terocyg

Syl

groups, -OH, alkoxy groups, aryloxy groups, -NHz, substituted or unsubstituted

15  heterocyclylalkyl groups, substituted or unsubstituted aminoalky! groups, substituted
or unsubstituted alkylaminoalkyl groups, substituted or unsubstituted
dialkylaminoalkyl groups, substituted or unsubstituted arylaminoalkyl groups,
substituted or unsubstituted diarylaminoalkyl groups, substituted or unsubstituted
(alkyl)(aryl)aminoalkyl groups, substituted or unsubstituted alkylamino groups,

20  substituted or unsubstituted arylamino groups, substituted or unsubstituted

£

dialkylamino groups, substituted or unsubstituted diarylamino groups, substituted or
unsubstituted {(alkyl)(aryl)amino groups, -C(=0)H, -C(=0)-alkyl groups,
-C(=0)-aryl groups, -C(=0)0-alkyl groups, -C(=0)O-aryl groups, -C(=0)NHa,
-C(=0)NH(alkyl) groups, -C(=0)NH(aryl) groups, -C(=0)N(alkyl): groups,

25  -C(=O)N(aryl)2 groups, -C(=0O)N(alkyl)(aryl) groups, -C(=0)-heterocyclyl
groups, -C(=0)-O-heterocyclyl groups, -C(=0)NH (heterocyclyl) groups, -
-C(=0)N(heterocyclyl)2 groups, -C(=0)N(alkyl)(heterocyclyl) groups,
-C(=0)N(aryl)(heterocyclyl) groups, substituted or unsubstituted

heterocyclylaminoalkyl groups, substituted or unsubstituted hydroxyalkyl groups, .



10 (aryl)(alkyl)aninoal kyl groups, substituted or unsubstituted #
bet erocycl yl al kyl groups, -C(=O)-heterocyclyl groups, -C(=0) -0 heterocyclyl

groups, :Q%’EH%E%"H ocyclyl) groups,. -C(=0 -N(heterocychytnshr@5:QHPS,
-C(=0 - N(al ky (0 erocyclyl) groups, -C(=0O-N(aryl) (heterocyclyl) groups,
substituted or unsubstituted heterocyclyl am noal kyl groups, substituted or
15 unsubstituted hydroxyal kyl groups, subshituted or unsubstinted

al koxyal kyl groups, substituted or unsubstituted aryl oxyal kyl groups,
substituted or unsubstituted heterocyclyloxyalkyl groups, -OH, substituted
or unsubst i t ut edubstikbedyorgmenbpstpted slkbsyalkyl) prdpo suhshgitad o jupspbsigntgd y | oxy

Tenbor ed sat ur atiCbARLEotReAL PR ob fidk e Sl el et

N-containing ring;, and R18, R20, and R21 may be the sane or different and
are independently sel ectkY if setemetfronNH20H Nt ol lgydups, qarplojs groupdciHy,| )

groups, -N(al kyl fQups., - Z,@?{ )2 gr s,. -N(al ryl) groups,
substituted or uﬁéﬁ%@fl?_fﬁt‘%%l'%{ﬁ 1y B%Sﬁyaﬂgabg&oﬁg%rfé@)gﬁ %%'%Dﬁ’bsti tut ed
aryl groups, 5 OHn(AKARAYD BEags Qubiisdetinkits@dtedla koK yrodPs, GiitdtiRged cgubst i t ut ed
or unsubstituted aryl oxy groups, substituted or unsubstituted heterocyclyl

groups, - NHOH, -ugwistisiell aryl gravpps NH(bgterpyclyOrsrepps pybeteropy iR roups.al kyi
, -N | o -N 1) O |
o oupe. v 003 2o BT b B o B vy Rtr et ur e

Il are al so provided wher ele i S selected fromH, -OH_ -ORLO groups, or
-NR12R73 groups. Still otRérnpRefrexyrieit tegsisd tonfgsm BV dgnembened sahgated orar e

rovi ded wh t ' ! . . C and th
E(r)?“r\'l“lesgondi ngr gu@é%t{lrtgﬁeg’nstuéXm%tg&gﬂ“ﬁg?g%ﬁt%ﬁgﬁ%ﬂ%?{gg’hyd?ggen, eand at | east

one of X', X2, X3, and X4 is N, and the rest of the conpound is consistent
with any of lhe above- desBFiibedectsd ippousistitutedsos sulstitiead ator @rqupsf erred -
conmpounds of str | are. vided | i 2 yl group
and the rest of s;d ﬁgetwctgdrré)rouﬁlndb%lt@&ggﬁgieggfdg%tsuw 1%\%,?1613231:19%3? %“ﬁg%g %\?2‘1} escri bed
conpounds. 10 Stgrblipspiubsgituted opmsnicksingdd letararytiylabyl groapse -Of-o@iHed i n whi ch R6

o R e N CRo(0UR, AR RSl SofhiSths, ARt GGk O
groups, ~-C(=0)NH(aryl) groups, -C(=0)N(alkyl)2 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, substituted or unsubstituted

20  beterocyclylaminoalkyl groups, substituted or unsubstituted
( ) - dibeterocyclylaminoalkyl groups, substituted or unsubstituted
(beterocyclyl)(alkyl)aminoalkyl groups, substituted or unsubstituted
(heterocyclyl)(aryl)aminoalkyl gfoups, substituted or unsubstituted alkoxyalkyl
groups, substituted or unsubstituted aryloxyalkyl groups, substituted or
25  unsubstituted hydroxyalkyl groups, or substituted or unsubstituted

heterocycljloxyalkyl groups;

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

groups;



arid the rest of the nolecule is consistent with any of the above-descri bed
corrpounds Still further conpounds having the fornula of structure Il are 15
provided in whi is selected fromH, substituted or unsylasidelsshgd al koxy
groups, subst‘?"? 7(”@8980r unsubstituted heterocyclyl al koxy groups, substituted
or unsubstituted heterocyclyloxy groups, or substituted or unsubstituted

het erocyclyl groups. Still other conpoundsshaving the Structure IT are
provided in which |In other conpounds having the structure Il, R is
selected fromH F, d, -N02, ~._ 20 substituted or unsubstituted

het erocyclyl groups, or sulisistlsttediron Hirnsoatistied ot undubshated pBoy grioysal koxy
groups. Pharmaceut, cal fornul ations accordi th i.nyention are
provi ded whi ch i Sy Hﬁ‘eedaﬂﬁln%‘fbaqrhtg ESh Sthiad rbgtelttélgefi i eaRl %gg‘\?}g& Peﬁé}%{%ﬁ@. nati on
with a phar maceytdpal ly=a98 efttal)aigpgoum! ~C250Mameghags, of (+0pdL, ng a
patient in need of an_inhibitor of vascular endot hgl |%g%)1wt h factor
receptor tyrosi neCkT ARYRQIID grps-a&= AN RO herdRfe sCf @51 p2Egss.

PCT/ US0114213% g = ORI, %%o‘ﬁﬁé Dg(ﬁ(ﬁ)maf(ﬁﬂgﬂyy)egrawgur@(—@)otml g{b@ﬁgmceutr cal

fornul ati on according to resent’ invention to a patient in need
t her eof . Furt her -6bfe®-eryl g@apsurse@tl@zm oaamhrtage%a@rm@lhaé gronpersobsited | | be

apparent fromt he f % i REDA DESCRI PTI ON OF
THE | NVENTI ON  TH& prlg%\eﬂrlltt@(gflgglé%hﬁ%gy ?%@lg gégtﬁ%h\e/de? corr@gtlgﬁ s that act as

ant agoni sts of r eliplianindatiyd giaues, kibsémed or andipstitoed apldﬂﬂ’(mqmdyhgrloyps as

inhibitors of bFG .an nct n The co vi de her ein

can be fornul at 4P %“H‘t‘%%ﬁ%}?ﬁé%@ﬁ@%{r §f(iu8?1$§ug%i§¥ é‘%EP@éW

treatl ng patignt S(aﬂm)(ahcyl)ﬁmﬁ]oﬁlﬁﬁchrmﬁ s@Bstméu&rdn@ﬁbsefute\dﬁaaérdai&ylampem aI ly,
&partr cul ar enbodi nents, to provide conpositions and nethods. for

uci ng capil | argjmtﬂs=o1q(f=«9r)é'?‘ie€$’r‘fy%ﬂcgr‘?“ﬁ5:t b= Qe eROPICIB L MBh cer . The
foI | owi ng abbrevi a{ionspaRrE G R HARANSCRIG) - NaREHEGHIHReY:, this

appl i cation:
-C(=0)-N(alkyl)(heterocyclyl) groups, -C(=0)-N(aryl)(heterocyclyl) groups,
substituted or unsubstituted heterocyclylaminoalkyl groups, substituted or
15  unsubstituted hydroxyaikyl grdups, 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 groups, or —-NHz groups;

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

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

R, R?, and R” may be the same or different and are independently
selected from H, -NHaz, -NH(alkyl) groups, -NH(aryl) groups, -N(alkyl). groups,
-N(aryl)2 groups, -N(alkyl)(aryl) groups, substituted or unsubstituted alkyl gfoups,
substituted or unsubstituted aryl groups, -OH, substituted or unsubstituted alkoxy

25  groups, substituted or unsubstituted aryloxy groups, substituted or unsubstituted
heterocyclyl groups, -NHOH, -N(alkyl)OH groups, -N(aryl)OH groups,
-N(alkyl)O-alkyl groups, -N(aryl)O-alkyl groups, -N(alkyl)O-aryl groups, or
-N(aryl)O-aryl groups.



1?5 "VEGF is an abbreviation that stands for vascul ar endothelial growth
factor. "RTK' is an abbreviation that stands for receptor tyrosine kinase.
"VEG-- RTK" is_an abbreviation that stands for vascul ar endothelial growh
factor recept 8Y0 4728 ne kinase. 20 "Flt-1" is an abbrevi attOr"H&*35st ands
for fins-1ike tyrosine kinase-1, also known as vascul ar endothelial growth
factor receptor-1 or "VEGFRI". "KDR' is aggabbreviation that stands for

ki nase- insert domain containing receptor, also known as vascul ar
endothelial growmh factor receptor-2 or "VEGFR2". WD 02/ 22598

PCT/ USO / 42131 -36 "bFG:'Pré:fsrrmO&monmisitamgntmduat Dstrenlds pfondedagies Y

fibroblast growth {ﬁ ‘%8 " bE R' an_ abbr ;II on that stands for basic
fibrobl ast growt i SEEE GPmrie Sg@%WePra] r%rf)g‘? ence to a certain
el ement such as hydrogen or H |s rreant to |ncI ude al | isot opes of that

el enment. For exanple, if aSulllstigr preferied odaipbunesihaving structunelH alneyplzroog@ or H i t
al so includes deuteriumand t ; Th ras unsubstitu | k refers
to al kyl groups f”&?ﬁrte Ahlgash oyo Oé% n}”{r {ig} (gﬁ%dtgerﬁ?félespﬂ’é(}‘ ?@gga/‘?“ﬁcl udes -
strai ght chaip aRkyRS 87 QHOR® 810H)dRA%en, bad BERLY bne EOIYK?, m@ﬁele:* isitanli

pentyl, hexyl, heptyl octyl, nonyl, decyl, undecyl, dodecyl and the like.

The phrase al so MSAPLABte SPmpRImG i comaiFtant wiasy of B a@@\f%ﬂf@ﬁvbed@ﬁ@pwnés kyl
groups, including but not limted to, the follow ng which are provided by

way of exanple: - CH(CH3) 2,g4inGhleChR)d &@gé@}ompo%ﬁs(%fjsm}ezﬂ aregfrg'@d?in
C(CH2CH3) 3, - CH2CH(CH3) 2, - CH2CH( CH3 , - CH2CH

- CH2C( CH3) 3, CI—|2‘@I(®IRQ @HB} B an.atgm( Sias) ap @H@S( gHhcs@ypound @-@@HQL@H(V@IHGB)\Q
- CH2CH2CH( CI-IS)(CI—I;Z&@@? W - CH2CH2C( CH3) 3,

- CH2CH2C( CHZCHB) 6?]%_4 - CH( CH3) CH( CH3) CH( CH3) 2,

- O CH2CH3) CH( CH3) CH( CHB) (CH2CH3), and others. The phrase al so incl udes
cyclic al kyl 18roups such &illefet gcpnwyds of 20uctyre Ibdya pydvidedyin whisdrRwr R
cyclohexyl, cycl QShfnp—tdﬂ’s gr%ﬁﬁjan%ylgls g%ﬁtaﬂjyl,m, l?e"f&g'cyrciyﬁ],%§ heterocyclylalkyl group

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

compounds.

Still further compounds having the formula of structure 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.

Still other compounds having the Structure II are provided in which
In other compounds having ‘the structure I, R? is selected from H, F, Cl, -NOz,
¢ 20  substituted or unsubstituted heterocyclyl groups, or substituted or unsubstituted

heterocyclylalkoxy groups.

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

a pharmaceutically acceptable carrier.

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

endothelial growth factor receptor tyrosine kinase is provided which includes



substituted with strai ght and branched chain al kyl groups as defined above.
The phrase also includes polycyclic al kyl groups such as, but not limted
to, adamantyl norbornyl and bicycl o[ 2. 22] octyl and such rjngs substituted
with straight ¥R8**%Banched chain al kyl groups as defined afove V#hils, the
phrase unsubstituted al kyl 25 groups includes primry al kyl groups
secondary al kyl groups, and tertiary al kyl 35 groups. Unsubstituted al kyl
groups may be bonded to one or nore carbon aton(s) oxygen aton(s),
nitrogen aton(s), and/or sulfur aton(s) in the parent conmpound. Preferred
unsubstituted al lkyhingtepinpan bﬂéﬂnudmatntaf@hphmmdcdnneal(fdsmﬂﬂmbmhanoﬂldgyb groups
and cyclic al kyl groups having to 20 carbon atons. Moire preferred such WO
02/ 22598 PCT/ USO Hferaseat m"eéfr%t’?sadti‘é‘tttt‘%“éﬁt%ﬂr%’g groups have from1 to 10
carbon atons while even nore preferred such groups have from1l to 5 carbon
atoms. Most preferred unsfaghérdabjeeth, faatukey land) adapSgdsngivedigvetisrawigide and
branched chai n al kyl groups having from| to 3 carbon atons and include
met hyl, ethyl, prRBRNANL frgmdhe lipwng dergiled descripfignnnr ase "substituted al kyl "
refers to an unsubstituted al kyl group as defined above in which one or
nore bonds to a carbon(s) or hydrogen(s) are replaced by a bond to

non- hydrogen @nd non- car b@EBAIVED PESORIBTION OMDHE! INWENTION 0, a hal ogen
atomin halides such as F, C, Br, and |; and oxygen atomin groups such as
hydr oxyl groups, al koxy gr.ups, roups, nd est roup a sul fur
10 atomin groups such as“&ﬁp&ﬁ“ﬁﬁ%ﬁﬂ% PP fﬁﬂgcawpwﬂﬁaﬂgtﬁt Sgr oups,

sul fone groups, aﬁugéng&ydfrg:eﬁup@ms@ﬂdmwsfm dRrIFRUABArTR adinkbRGEHF at om i n
groups such as am nes anm des, al kyl am nes, dial kyl ani nes, arylamnes, a

kykaryl ani nes, |b§pﬁa§‘?¥Pﬁ¥§GFl‘$T%ﬁlnd@§l T%Ce@gounéﬁar@efi&%hﬁ@@ cajbgi |  con at om

I'n_ groups suc h a%ox'rxﬂxlawd' it K:!u%dakéﬁltlcal %rﬁﬂﬁﬁons%ﬁl KYhREN i tr!:anhg BHHEMP with
alkyldlaryIS|IyI grou and trlafégg % groups; and 15 other heteroatons
ARy P

in various ot%bragﬁgh sansmﬁ@@iQﬁN ﬂ@@@bp@lﬁﬂggﬂﬁﬁwﬁu@@ﬂﬂgﬁOUps in
whi ch one or dl@%glh&lt?ong%d)ﬂ%&s & re@}lc ﬁoﬁﬁlggy%@%@%gﬁafd% jaced by a

bond to a hetero {om su as oxygen I n car ester groups;
ni trogen i n groupsamgstofasoceni nes, oxi nmes, hydrazones, and nitriles.
Preferred substituted al kyl groups include, anong others, alkyl groups in

whiich one or nore 20 bondsp IEQbm“ﬁﬁ%§%ﬂ%%ﬁm£¥Haggﬁﬁuﬁka sd%é???ﬁﬁﬁgtﬁfed by

one or nore bonds to fluorine e exanpl e kyl
group i s the tri fippioatgmet hyl

15 “VEGE” is an abbreviation that stands for vascular 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”.




éroup and ot her al kyl groups that contain the trifluoronethyl group. O her
al kyl groups include those in which one or nore bonds to a carbon or

hydr ogen atom|i .epl aced by a bond to an oxygen atom suc
substituted g%béﬁxéggup contains 25 a hydroxyl, al koxy, ar?F@@éﬁgégﬁp, or
het er ocycl yl oxy group. Still other alkyl groups include alkyl groups that

have an am ne, al kyl am ne, dial kyl am ne, _gryl am ne,

(al kyl) (aryl)am ne, di aryl am ne, heterocyclyl am ne,

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

di heterocycl yl am ne gr ouppbFGRAD i 24 2208t THaUSEHds 48 Bikic ftd&blashgropiii ase
"unsubstituted %Qﬁ%" refers to aryl groups that do not contain heteroatons.
Thus the phrase ¥ udes, but is not limted to, groups such as phenyl,

bi phenyl, anthracenyl, napht henyl by way of exanple. Although the phrase
"unsubstituted aryl" i nclwHeFRYrioupsbteofdtian tangawB foemnsedibrotgs goueh as 5
napht hal ene, it does not include aryl groups that have other groups such as
al kyl or halo d*EpEeBBhded to one of the ring menbers, as aryl groups such
as tolyl are <considered herein to be substituted aryl groups as descri bed

bel ow. A prefserred unsubsdiefally efbfaete 15 6&#Rid dement BYdh-as Upareb&t drtrted aryl
groups nay be bonded to one or nore carbon aton(s), oxygen aton(s

ni trogen at on( sy2eantdoipchde alhisotppenpbifpisiement. Ko epapisaif eAR govpisdn _jed
however. The phraseis %eh%&?ﬂi%yclin ﬁ&ééraéumﬁns&?gﬁgpfy”eam ng with

respect to unsubstitute yl groups that substitute | groups had with
respect to unsubstituted alkyl qrougs, However, a substituted aryl group
at so includes aryl groupsheiphraghi epsubsigutest aliohe reders tnalir] grapnsdhet dp sotbonded t o

ong of the non- GALRR ol AIRD;RH IR IBRCLIAPAANANS, BRd o8 SO

i ncludes aryl groups In I'ch ‘'one or nore aromatic car e aryl
group i s bonded methyh esybgiropylit wdylapedtdr hexyh Sesslt petyt, ednydl daell, vedekdnyl , or

al kynyl group as, def.in rein. This_include bondi.ng arran n in
whi ch two carbo#oéFgég %Fﬁgﬁ’éﬁ§ﬁIﬁFgﬁ%Pg?égﬁbﬁ éﬁafg1. ﬁ%n%?gﬁggg%§an
al kyl, al kenyl , chain alkilygiydpsginolugingbudadt linsteditd, tecdllowing vaychtaeaproeided 20

el udes. but i S5t o PR LaE bR SRR SRy PRERo R iing Gier . he
phrase "unsubst i-CudredHa) ket (CEf)L-6HiCHERCBtHANE R CACHETH: ).,
15 -CH2C(CHs)s, -CH2C(CH2CHs)s, -CH(CH3)CH(CH3)(CH2CHs),
-CH2CH2CH(CH3)2, ~-CH2CH2CH(CH3)(CH2CHs), ~-CH2CH2CH(CH2CHa)z,
-CH2CH2C(CHs)s, -CH2CH2C(CH2CH3)s, -CH(CH3)CH2CH(CHs)z,
-CH(CH3)CH(CH3)CH(CHs)2, -CH(CH2CH3)CH(CH3)CH(CHs)(CH2CHs), and
others. The phrase also includes cyclic alkyl groups such as cyclopropyl,
20  cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, and cyclooctyl and such rings
{\ subs’tituted with straight and branched chain alkyl groups as defined above. The
phrase also includes polycyclic alkyl groups such as, but not limited 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 alkyl
25  groups includes primary alkyl groups, secondary alkyl groups, and tertiary alkyl
groups. Unsubstituted alkyl groups may be bonded to one or more carbon atom(s),
oxygen atom(s), nitrogen atomy(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



chai n and cyclic groups such as those described with respect to
unsubstituted al kyl groups as defined above, except that at |east one
doubl e bond exizgis, et ween two 25 carbon atons. Exanpl es ingdmg®ashst are
not limted to vinyl, -CH=C(H) (CH3), CH=C(CL)2, -C(Ch)=C(H) 2,

-C(CH3)=C(H) (CH3), -C(CH2CH3)=CH2,. cycl ohexenyl, cycl opentenyl,

cycl ohexadi enyl , butadi enyl, pentadienyl, &7d hexadi enyl anong ot hers WO
02/ 22598 PCTIUSO /42131 -39 The phrase "substituted ai kenyl" has the sane
meaning Wi th respect to unsubstituted al kenél %roups t hat substituted al kyl
groups had with renspstttedsikyl geypshave ffowd 1@1IIRwRIDGR 8i9ps While SYARIRITE ut ed

al kenyl group inc UPsn | b 5 W&t Gnd) ORo & B8R L =.hydrogen
atomis bonded t rgﬂgrg? glgﬁegg%dggﬁge‘%bondieg) to 5 anotﬂer 0c rrbqne annémtgﬁ%l%}eé in
whi ch one of the akylgoapborlude swvoght hydiregpbed ehtagnalkyil groups halerp fran & te ar bon not
i nvol ved in a doubl.e bond tq.another. car.bon Th r sunsubsti t ut ed

al kynyl " refers tgrl%olnragqnbshzin(a%c&ud%%ert&y eeglygélﬁ%ﬁy‘r?f %?6§§2C}sht}%h as those
described with respect to unsubstinted al kyl groups as defined above,
except that ats5l|east one t Thppeadedinabsenies abyBatizeen ahwosubstitinedalkylgneap 10

Exanpl es i nclude, bu re not limted to -C=C(H), -C= - CH2CH3) ,
C(H2) C=C(H), - I—Bséjé@%d%gyff lna"i‘ﬂicrgct’fﬁf ?&Eﬁ_‘iﬁ@%&a%b%%%ﬁ&?%f%&%%e phr ase
"substituted al ky{é?]hc':'edhﬁsa_ BdA@ 16 AdTELyIRAB 1@ ohichrbbR 8BS buchl9, b setIshidiut ed

al kynyl groups that substituted al Kyl groups had with respect to

unsubstituted al kiph 2 Brlegggsuominshabidesspehtasds SliSimgrd §raad pXEse PIGBIdE SEIURY Ny |
groups in 15 whicl, z ‘ 5 YRRy P, asd BeGdesipt.Q QrGAr bon
triple bonded to &aﬁgt ef&ﬁgpﬁgﬁsgglﬁd t rgﬁsﬁg’ ig \/\%lgchma non c;kr?bga’ o%lxﬁla
nop- hydrogen & onatbrs it gredpisucip as tiok arobsn 2liplanil Ao Swiéde groues, swlfopt erobpmd t o

another car bon. TheRIGASG, MISHRSIENAT: Ak sk ehel Sk QuinsUlakl Ut o

al kyl groups as ove In a gen or Tcarbon bo of t he
unsubstituted 2Oamilésy hikglamines, dalkyduhiacse erylaitites aallydarglatognes,digynirgs, 60 as
defi ned above. For_.ex e, thyl (-CHs) is an unsubstituted. al.kyl group.
I f a hydrogen at'o%‘gﬁfﬁﬁéﬁs’ ﬁﬁ?ﬁ%nﬁé’3ﬁﬂlc%%at?@ﬁ FO8B° B0 &° Wo%%kﬁ%gg phenyl
group, such as ifgbh, aakpreylsfyl ffaeps, BlRyibyyls¥gY @oblnaeitirib 1y lCanpenaraf
benzene, then ghe orlﬁound i S. an.unsybstitut es]d ara l%lfln ?roul[?l (i.e.,
benzyl group)l erRIETOAATSSIR VATQUS QERELErowRS: SBstiged $iorereugs ¢l include

groups in which one or more bonds to a carbon(s) or hydrogen(s) atom is replaced
by a bond to a hetcroétom such as oxygen in carbonyl, carboxyl, and ester groups;
nitrogen in groups such as imines, oximes, hydrazones, and nitriles. Preferred
substituted alkyl groups include, among others, alkyl groups in which one-or more

20  bonds to a carbon or hydrogen atom is/are replaced by one or more bonds to
fluorine atoms. One example of a substituted alkyl group is the trifluoromethyl

Q - group and other alkyl groups that contain the trifluoromethyl group. Other alkyl
groups include those in which one or more bonds to a carbon or hydrogen atom is

replaced by a bond to an oxygen atom such that the substituted alkyl group contains

25 ahydroxyl, alkoxy, aryloxy group, or heterocyclyloxy group. Still other alkyl 4

~ groups 1nclude alkyl groups that have an amine, alkylatnine, dialkylamine,

arylamine, (alkyl)(alyl)amine,diarylamine, heterocyclylamine,
(alkyl)(heterocyc;yl)amine, (aryl)(heterocyclyl)amine, or diheterocyclylamine

group.



3
25 groups such as benzyl, diphenyhnethyl, and 1-pbenylethyl (- CH(C6H5)(CHB))
anong others, The phrase "substituted aral kyl" has the sane rreanl ng wth
respect to URsyRshidguted aral kyi groups that substituted gyl had
with respect to unsubstituted aryl groups. However, a substltute aral kyl
group al so includes WO 02/22598 PCTI US01142131 -40- groups in which a carbon
or hydrogen bond of the al kyl part of the ggoup is replaced by a bond to a
non- carbon or a non-hydrogen atom Exanples of substituted aral kyl groups
include, but are not limted to, -CHIC(=0O (C6H5), and -CH2(2-nethyl phenyl)
anong others. 5 The phrasdhe uhag&ﬁb“smmhati!s@dhe’d’ér%ym wl'grp’aiséh%dt)mboth
aromatic and nopaATRLLE, LR0OIROTROHAS hAGIALRS MRRASUEI GrouBLEXELL . and
pol ycyclic ring “conpounds slich as, B 10t T ed” qui néc) Pd

contai ning 3 or piend, biph¢hyl, rmﬂ@@esyloﬁapmhenyhbpmmf empeae |Alt1mugle&erphﬁs@m such
as, but not limted tq nd S. Although the phrase "uynsubstituted

het er ocycl yl " m%:‘f’lﬁ%gfuéegﬁﬂéné‘@gmiﬁgrﬁ%ﬁsﬁ% &‘i?n‘?‘?nﬁ?fsmégﬁé Lg'a"é

benzi m dazol y4, pdpnaiaRse, Hdoct Bt M@e%}l?%yg{ﬂha&rﬂw%mu&hﬁfch Q@M%%her

groups such as aIkyI or hal o groups bonded to one of the rin ers as
compounds such agalczgxi@gpmlgqnggh@.qmpaéﬂmryng membersy psaryt groers sheht @rtdb!y@eyl
groups. Exanpl es y.Gl r ot d to:
unsaturated 3 to (gml%%n%gérggl t(r(; |b%g%bqét§%tezilr)’r112%§8§%t ((l)elgélvgibrﬁﬂtbgl(()){;‘l'enA g{eggrrr%e (as uch as,
but not 15-1im t exbubstityed argli grbyp ey r Engvl | Hysdubstitated azb kyolps mwb&zbdngtéd topynei dyl ,

di hydr opyr| dyl, ra2| nyl i dazi nyl| tr| a (e. .
TH T 0B o g Shote Gespb s PR o Bthianioes e, 8 Hlspato o i
tetrazol yl, (. gmelpﬁeﬁle@oﬁ@a@{@(hwwajértetrazol yl, etc.); saturated 3 to 8
rren?bered rings containing 1 to 4 nitrogen atonms such as, but not limted

“pyrrolidinyl, im dazog eridinyl erazin condensed 20
unsaturat ed heterocycl ic grog Seccf’ﬁ?% llg‘?‘ﬁpéigﬁﬂfﬁrs éﬁ‘eml‘%uch as,
but not |im tedrdspact ioNBibytituted $6)1 BER y{hat duesm.!nhdl 1 dré\o hack willy kespect to
benzi m dazol yl, quinalyl, isoquingly i ndazol y enzotriazoly

unsat urated 3 to%“h%‘ﬁ%@r*’é@’llgf%’% H@WF‘&FrﬁWBS“WtC‘%WQg’@W@é?\m&PBW&Ind 1to 3

nitrogen atoms SPehnas wHkhionBQF tHel2Frh& chiBonsA¥ 8&Re ko one og(ﬁi%ﬁlciﬁlbon or
oxadi azol yl 1, 2, 4-oxadi azolyl, 1,3, 4-oxad|azolyl

oxadi azol yl , S~53t c Byn-hyslzeagn atos dgscribedabeBminedrals® ipcivdgs a@dtﬁt%&l’ﬁlﬂn@ﬂ@b eM§ ¥ oxygen

atons more aromatic carbons of the aryl group is bonded to a substituted and/or

unsubstituted alkyl, alkenyl, or alkynyl group as defined herein. This includes

bonding arrangements.in which two carbon atoms of an aryl group are bonded to

two atoms of an alkyl, alkenyl, or alkynyl group to define a fused ring system (e.g.
20  dihydronaphthy! or tetrahydronaphthyl). Thus, the phrase “substituted aryl”

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

The phrase “udsubstituted 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)z, -C(CHs)=C(H)z, -C(CHs)=C(H)(CH3), -C(CH2CH3)=CHz,
cyclohexenyl, cyclopentenyl, cyclohexadienyl, butadienyl, pentadienyl, and

hexadienyl among others.



4 '
and 1 to 3 nitrogen atons such as, but not linited to, norpholinyl;
unsaturated condensed heterocyclic groups containing 1 to 2 oxygen atons
and 1 to 3 nityegemksedt ons, for exanple, benzoxazolyl, benzgxastpneiy! .
benzoxazinyl (e.g. 2H 1, 4- benzoxazinyl etc.); unsaturated 3 to 8 menbered
rings containing 1 to 3 sulfur 30 atons and 1 to 3 nitrogen atons such as,
but not limted to, thiazolyl, isothiazolyl3s- thiadiazolyl (e.g.
1,2, 3-thiadiazolyl, 1,2, 4-thiadiazolyl, 1,3,4-thiadiazolyl, 1,2,5 WO
02122598 PCTI US01/42131 -41- thiadiazolyl, etc.); saturated 3 to 8 nenbered
rings containing 1 to 2 suFfaphraseopubstitatedialkenyly’ psthe sem§aneanipg i saspdet as,
but. not imted thi i . . Hﬁﬂ{ 8 8
menbered rings C(;Eﬁ? %ﬁukélﬁgg?gltg%}ygygwsﬁg% %@%ﬁgdgﬂ%hgﬁs, agt‘ﬁ{r?g'?s pgﬁtitm?ﬁ ted to,
t hi enyl, di hydr odintdbistitnteti alkgli grgarsodh substomyd alkenyl gy dicbided dkdnglngzonps in
t et rahydr ot hi opyran;, unsat urated cpondensed heter clic.ri ontaining 1
Lo 2 aul fur ot AR e o po BERHER R boRha{Ee cibt! EPePReud (o
benzot hi azol yl5 daemaaialicadn@aoky/in, wHidae bhiha abmydrbéreordhon-hydrogen atoms is
2H- 1, 4- benzot hiazinyl, etc.), dihydrobenzothiazinyl (e.qg.
2H 3, 4- di hydr oberP?B{edita2icAPpn “@tlé‘."’}/",edEﬂﬂéé‘{‘iﬁ}eﬁoé‘élt%a‘{og‘egmﬁ’%’nber ed rings
cont ai ni ng oxygen atons such as, but not limted to furyl; 10 unsaturated
condensed heterocyclic ringg pent ahtuR8utedtalkydyl0 Xy @8N0 Ak Q8B afdiBncB&d E. _
benzodi oxol yl (e. % 1, 3- benzodi oxoyl ,,etc._&; unsaturated 3 to S menbered
rings containi ngPaiR SERPYSiFhas Bresedractibed with respect t ungpbsiRited GH) greupsest not
limted to, di hydpaoxabil, iRk th5dk HadbiSuPidtond BT BaNEL foRGDos ABAI Ni ng 1
to 2 oxygen atoms and 1 to 2 sulfur atonms such as 1, 4-oxat hi ane;
ungat ur at ed cBhddirsmgles inchyde, it emmprlimiteddgo 1C+GH), LAG(GHs)atGHHCEudH).as

benzot hi euyl, ben (thijnyl; d tu 5 ed het erocyclic rings
cont ai ni ng an oxyégl%g(;f(g@aﬂHiefg@ﬁgWégé{ﬁg?ﬁﬁgeﬂgﬁi’hm&%nbbo Foxat hi i nyl .
Het erocycl yl group al so include those described above in which one or nore
S atons in the ring i s doubhephoandadstitatedalkyyt” hagoheosding @itaning OB regsadt f oxi des

and sul fones). Faqr ex | e, heterocyc]yl groups..includ 0.
t et r ahydr ot hi ophetﬂg?suf’l% tﬁ‘h?}@%’f %ﬁ%%ﬁt‘%é“g‘i{?ﬁgf"“‘gﬂ%‘ol’péﬁﬁaéﬁ’ﬂiﬁﬁ’?ﬁ Bphene 1, 1-
di oxi de. Pref err asshetitRt-aaikg] gtbugl oufssttaed dkyhybgiotp hehdagliplesss idvor e

preferred heterocyclyl groups include norphaline, piperazine, piperidine,’
pyrrolidine, ﬁ’n’ d%;tﬂe%/%?onﬁiﬂf &F 8on-hydsosgn ploms gonded go, g‘f b‘i“r‘f‘ﬁlftgfr’)ré{éd f®trazol e,

t hi omor phol i ne,  taAb@ESaRfYRlahd Biobdin WHiH dohRarSoRbOmBrydtdien itbinGMMynakOLI Ne i s

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

The phrase “unsubstituted aralkyl” refers to unsubstituted alkyl
groups as defined above in which a hydrogen or carbon bond of the unsubstituted

20 ' alkyl group is replaced with a bond to an aryl group as defined above. For

f b

w.i example, methyl (-CHs) is an unsubstituted alkyl group. If a hydrogen atom of the
methy! group is replaced by a bond to a phenyl group, such as if the carbon of the
methyl were bonded to a carbon of benzene, then the compound is an unsubstituted
~ aralkyl group (i.e., a benzyl group). Thus the phrase includes, but is not limited to,
25  groups such as benzyl, diphenylmethyl, and 1-phenylethy! (-CH(CsHs)}(CHs)) among

others.

The phrase “substituted aralkyl” bas the same meaning with respect
to unsubstituted aralkyl groups that substituted aryl groups had with respectto
unsubstituted aryl groups. However, a substituted aralkyl group also mcludes



25 bonded to one or nore 0 atons, pyrrole, honopi perazi ne, oxazolidin-2-one,
pyrrolidin-2-one, oxazole, guinuclidine, thiazole, isoxazole, furan, and
tetrahydrofuran. The phrase "substituted heterocyclyl" refers to an

unsubst i t ut edvOR¥¥%EBocycl yl group as defined above in whi chCGNEYE ¥ he ring
menbers is bonded to 30 a non-hydrogen atom such as descri bed above with
respect to substituted al kyl groups and s%_§tituted aryl groups. Exanpl es,
include, but are not limted to, 2 WD 02/22598 PCT/USQO /42131 -42-

met hyl benzi m dazol yl, 5-net hyl benzi m dazol yl, 5-chl orobenzt hi azol yl,

1-met hyl  pi per azjupyin wid8fla cab6oray@RYEN Botd AMRNLIAPARIOS the Iy ase
"unsubstituted heterocyclylalkyl" refers to unsubstituted alkyl groups as
defined above i AePldseEhy & beRAdOEGOR-canbor aF HBeN-Rheesratonke Exampletéfst i t ut ed

al kyl group is ¢ -ﬁﬁg,'? beberQGYElY! u ef ] ned
above. For exarrf)fogi,l rregha\;%h E%Egg}l@ﬁgé’g)ﬁ@ﬂnglug{sutglﬁt%toéd(:}g{cgyF))g“féo bghc?f a
hydrogen at om e€H#{Zrmethyiphyiyl)ganoang oftsrst epl aced by a bond to a heterocyclyl
group, such as if the carbon of the nmethyl were bonded to carbon 2 of

pyridine (ong of the carbgns, bonded t.0. 1t N.of, t.he ri.di.ne) or caybons 3'
7 4 of “the Byri di ne, ¢ nerte s oS empBima o e Rt bl Eimate SH

het er ocycl yl al kyibnagoredtie ringempbiirds éxcluglag Sidnberchid, tiefolie cayPoylcidiierting has t he
same neaning Wwth respect to unsubstituted heterocyclylal kyl groups that

substituted ara’REPOUgFOEER as, habmatbEed s SRERClidyl. FRREIYIE 3 W BeFe gl | cyl
groups. HOWeVer mcngid BB iRl or hile6s QG Edotlod] Kith oM R HfRakAN UGSS Or oupS

in which a non-hydrogen atomis 15 bonded to a beteroatomin t
het er ocycl yl gr éupS.ofltherghtibe phrasey ahspbsiitied hejerockslyls tnchdessconfensechot 1 mit ed

Lo e . . O A e o Th
phf ace " unsubot PrePpirs i BLREE btpRReEbAE i0oc? poReBil QUGB ML PE) T
group as def i nedhaabaye@tlien gihps nch acakyion halo ghywghs bowied boout ofshe dpd aced by a

20 bond to a nitrogen atomthat is bonded.to.a. rogen.atom.,and an
unsubsti t ut ed aneré%ﬁﬂ“%fglngﬁlﬁci?dﬁ 3’5@\’}18?”@8}({1%&%3 of ﬂbetl‘foeﬂ%teio-cﬁl@) is an
unsubstituted algkyhs. Bxatiiles dfhe@rdoydtyl @esips aichidle Obut bhenoEinid t@r oup i s

repl aced by a bond to a nitrogen atomthat is bonded to a hydrogen atom and
an ethyl group, upprated 3 g %g{g{r{bprﬁ@,rmgs containing 1 to 4 nitrogen atoms such as, but not

15  limited to pyrrolyl, pyrrolinyl, imidazoly}, pyrazolyl, pyridyl, dihydropyridyl,

pyrimidyl, pyrazinyl, pyridazinyl, triazolyl (e.g. 4H-1,2,4-triazolyl, 1H-1,2,3-
triazolyl, 2H-1,2,3-triazolyl 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, indolizinyl, benzimidazolyl, qpinolyl,

‘ - isoquinolyl, indazolyl, benzotriazolyl; unsaturated 3 to 8 membered rings containing
1 to 2 oxygen atoms and 1 to 3 nitrogen atoms such as, but.not limited to, oxazolyl,
isoxazolyl, oxadiazolyl (e.g. 1,2,4-oxadiazolyl, 1,3,4-oxadiazolyl, 1,2,5-

25  oxadrazolyl, etc.); saturated 3 to & membered rings containing 1 to 2 oxygen atoms
and 1 to 3 nitrogen atoras such as, but not limited to, morpholinyl; unsan:;ated
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-
benzoxazinyl etc.); unsaturated 3 to 8 membered rings containing 1 to 3 sulfur

30 atoms and 1 to 3 nitrogen atoms such as, but not limited to, thiazolyl, isothiazolyl,

thiadiazolyl (e.g. 1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, 1,3,4-thiadiazolyl, 1,2,5-



cénpound is -CH2-N(H) (CH2CHs) which is an unsubstituted al kyl am noal kyl 25

grioup. The phrase "substituted al kyl am noal kyl" refers to an unsubstituted

al kyl am noal kyl group as defined above except where one or nore bonds to a

carbon or hydr¥8&#228%8om i n one or both of the al kyl groups PEEUPEHEted by a
bond to a non-carbon or non-hydrogen atom as descri bed above with respect

to substituted WO 02/ 22598 PCT/ USO1/ 42131  -43 al kyl groups except that the
bond to the nitrogen atomin all alkylaniﬁﬁﬁlkyl groups does not by itself
qualify all al kylam noal kyl groups as being substituted. However,

substituted al Kylnaa09flky) sMite®S 519 eEmbhich aigs npinsy | b MuGPabRe
hydr ogen bonded to thé nitrogen atomof the group is replaced with a

non-car bon and néend Btord/eitrograratamseneh Fhbutpler himaed tontuazelofmylt eatnrated and
di.al kyl am noal ky| " 1 ef t un: i.1ut defined above
kmglélﬁaégdg Z? tohé; zagxgberecp 3{%% %(ém%ngmgg pt?|2ks¥ﬂ(§urga 8“&3%1%?]%9, ?ut HO?

r
in which a carbo rogen ace b§ a 0 'a nitrogen
atom whi ch i s bohshell foQ tiienyl, dithérodishiiny), dthydoditdodyf ceeaiydtoisephats, t ut ed al kyl
groups as defined above,. 10 The phrase "substitut eg di al kyl am noal kyl "
refers to an nsE?HélE}idf‘if'P’@Hym‘Hi“é?aEWt "H‘S%ﬁsﬁfi?e“af"&’ﬁ Cg}ggsd@f\if?w@(g I48dve in

whi ch one or nor e ke REHstAd 2 (¢ RABBPFen AdmGEH 89S0t Rt FiBided ) BEOHiaRYIe Of the
al kyl groups is replaced by a bond to a non- carbon and non hydrogen atom as

descri bed with rbypetsadaglyly begetbiaziod (R k3H-1gt-banpathiazing, Bend to the nitrogen
atomin all dial ] A 200 . i | i [

di al ky! ani noal kyF*&@%@%@%@?%“@ﬁ%&?@u@ﬁ thiar l’grlrr “ef “&’ﬁaﬂg%ds%uy"t St ed

het er ocycl yl oxyairembéred eihgy ®@ntamirgroxygemsitinsst suthisse dutatok Yinitgd oufprybs def i ned

above in whi a_carbon, bond or drqgen bond .is.repl aced a bhond to an
orygen atom i cRIRERSRaar e herh R thes PARARRE Aaf 2eRtgR s S as

defi ned above. 26entb&ofimMiasg. 1 subgbiibrdygttdIghas0GHed 3l@3 yhdkdrkd ringf ers to an
unsubsti tuted heterqcyclyl oxyal kyl rou{g-) as defined above in which a bond to

a carbon or hydFUREREGAS O/ SET atPRAnd | kS SYfUs atemsrsughas. Reknat JRERd| 19 oxyal Kyl
group i s bondedgif9d@oRMmGRERRHADG0 B ARmBYEE 9&@&@%@1} eSS EdPRImADOVE
Wi th respect to substituted al kyl groups or in which the hetérocyclyl group
of the and 1 to 2 sulfur atoms such as 1,4-oxathiane; unsaturated condensed rings
15  containing 1 to 2 sulfur atoms such as benzothienyl, benzodithiinyl; and unsaturated
condensed heterocyclic rings containing an oxygen aiom and 1 to 2 oxygen atoms
-such- as benzokathiinyl. Heterocyclyl group also include those described above in
-which one or more S atorus in the ring is double-bonded to one or two oxygen
atoms (sulfoxides and sulfones). For example, heterocyclyl groups include
20 tetrahydrothiophene, tetraliydrothiophene oxide, and tetrahydrothiophene 1,1-
dioxide. Preferred heterocyclyl groups contain 5 or 6 ring members. More
-preferred heterocyclyl 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 unsubstituted
heterocycly! group as defined above in which one of the ring members is bonded to -
30  a non-hydrogen atom such as described above with respect to substituted alkyl

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



25 heterocycl yl oxyal kyl group is a substituted heterocyclyl group as defined
above. The phrase "unsubstituted arylam noal kyl" refers to an unsubstituted
al kyl group as _defined above in which a carbon bond or hydrogen bond is _
repl aced WO 02YOP58¥2pCTI USD1/ 42131 - 44 by a bond to a ni t YOUEW 438 whi ch
is bonded to at | east one unsubstituted aryl group as defined above. The
phrase "substituted aryl am noal kyl" refers o an unsubstituted

aryl am noal kyl group as defined above except where either the al kyl group of
the 5 aryl an2inoal kyl group is a substituted al kyl group as defined above or
the aryl group mkthiBenAahibRINSaekiylbeiiBitazdIf], 3-chlébHehitbihfdylal Ydetigl OUP
except that the bonds to the nitrogen atomin all arylam noal kyl groups
does not by it sebiperginyli pad ZehloropyRdyhamonga®tR§fs- gr oups as bei ng substit ut ed.
However, substituted arylam noal kyl groups does include groups in which the
hydrogen bonded to the ni tjegeR@t@AMWBRTinEE HeRfocPiPkyl "SefefPoanfithsitfulcd 2

non-carbon and non-hydrogen atom The phrase "unsubstituted

het er ocycl yl ami ndkylkeyoups aeflefined popvann whish adwdiogen exdcazhdaong obip as def i ned
above in whic [ ydr. v ] nd_t

T ogen at o wl B EteE Rl H R IE ROt ioF s bOEP BABR RN AL BRIR L et
group as defi nedatabevEor &amphe npliyhcEHZ)Ss s tsubitiededaikgrgpaypc | 1Y b dpdrogal Kyl "

refers to unsubstituyted heterocyclyl anjnoal k roups as. defined abgve in
which the heter fé}e%%ﬁe BB P lar%’l?ﬁ@g % %L%‘ﬁ tﬂ%"é%ﬂ@%&“’%éﬂﬁ* %df def i ned
above and/or themallbn 8f @ et _@e@%ﬁaedttyk%o@klstyxg;ﬁﬁeJ(@n@@f@ewﬂ@&& above.
The bonds to the nitrogen atomin all heterocyclylam noal kyl g{éoups does

not by itself queandedstodhe NS theepysidingy en sarboms AwaKiof thegrysiding. Bisn Bisi ng
substi t ut ed. ti v] am noal kyl groups do
i ngl ude gr oub@orﬁo%n%ﬁg%ﬁtednﬁ%ﬁgt&g%e%%g);cfz}ggtﬁ%eér% € nitrogen atom of the

group is replaced with a non-carbon and non-hydrogen atom The phrase
"unsubstituted allcyl anmi ndak ke “shbstigited heteregyclyBliyhs bdsdhe sameaueaningy| gr oup
as defined above,ji ' . ng | - gﬁﬁ b bond
to an oxygen at o‘rﬁtgﬁ%%& :;bs‘?qgg%E gl? th%{efcﬂzég%ar g%lggﬁc}%g%ﬁﬁ%*lan i%g\ylv%lo‘%ﬁ

anot her car bon ohadhyitr eggeat foomehbstituteth eralkys gtosps. t Howelea| kspbstgutedip i S

heterocyclylalkyt group alse 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

piperidinylalkyt group.

The phrase “unsubstituted alkylaminoalkyl™ refers to an unsubstrtuted
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, methy} (-CHs) is an unsubstituted aikyl
‘group. If a hydrogen atom of the methyl group is replaced by a bond to a nitrogen
atom that is bonded to a hydrogen atom and an ethyl group, then the resulting
compound is ~-CHz-N(H)(CH2CHs) which is an unsubstituted alkylaminoalkyl
25  group.

The phrase “substituted alkylaminoaltkyl” 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-hydrogen atom as described above with respect to substituted



bé}nded- to a nitrogen atom which is bonded to a hydrogen atom and an
unsubstituted al kyl group as defined above. WO 02/ 22598 PCT/ USOL/ 42131 -45

The phrase "s | tuted aLkyl am noal koxy" refers to unsubsty
al kyl am noal k;{gé%g%%%fps as defined above in which a bond tgtyﬂ%@?‘ 13%1 or

hydrogen atom of the al kyl group bonded to the oxygen atom which is bonded
to the parent conpound is replaced by ones9r nore bonds to a non-carbon and
non- hydrogen 5 atons as di scussed above with respect to substituted al kyl
groups and/or if the hydrogen bonded to the ami no group i's bonded to a

non- car bon and nelyhgrdupgecept dtche bovd/to theinfitrdghe atainkiy hil gikplaminoaifgieptodps t he

nitrogen of -the gm ne is.bagnd t non-.car bon and.non- hydr pgen_at om as
descri bed above ?SWOF@%BSG?&CW%@Y QES@YWO@% PRy %%ggﬂﬁcg g?g?’éﬁce of
the am ne and al kebsyitnfedatdyla@it@dalkyVerbipsalbobs id€udd deylpa i Whiah Wetyd@eaups does
not by itself qualify all such groups as substituted al kyl am noal koxy
groups. The phraQ@deé%@Bé’ﬁO{gEﬁ%ﬂn@ e 1g7uR Y 1KBRF9do 2 PoRraFon @B Bep-
unsubsti t ut edsal kydrogOin@s defined above in which a carbon or hydrogen
bond.is replaced by a bond to an oxygen atom which is bonded to the parent
conmpound and 15 in which another carbon or hydrogen bond of the
unsubstituted al kyl group I@pmm‘a@wbﬁr@u@dmaﬁwbma&wﬁﬁﬁmtenni s bonded to

Lo other Sl b 25n@buhid QLAY U0SLARE Lotk 6 eI HRR BBy alEtdned above.

The phrase "substitute oXy efers to an uns Ituted

di al kyl am noal kokyndgis oeplecedbyizbindad a aliwgen atomwhiiahhis borddedth two other &6lemr bon or
hydr ogen atom of t al kyl .0 onded to.. the oxygen atom whic-;, 1.
bonded to the palpléﬁ e%:%ﬁ%‘%%fim?egap% Sg%cfsgf/é%ﬁég%‘%' nore bonds to a

nog*—car bon and non-hydrogen atons as di scussed above with respect to
substituted abkyl groups Teghese Tshbsangedadialkyaminedikyihefeas loydn upsubstxstettonded

to the nitrogen qf .the.amne is bonded to .a non-carbon and.non-hydrogen
atom as descri begxagg@g%uq%l%yﬁgrp&ﬁec@ﬁn%@b%e ’§d{‘}’§§hicf"ﬁf’éﬁm%ﬁ 01s lASADET The-
presence of the aphnRogRdtod PRy of MBRlf @eadityl Yroups @ kdplacel B Kydndnd A@ah-KoOXy

groups does not by itself %ualify all such groups as substituted
di al kyl ami noal koﬁ%‘b@ﬂ O LY BT T2 5% sPEopf Babyrpspect gy substituted alkyl

groups. The bond to the nitrogen atom in all dialkylaminoatkyl groups does not by
15  itself qualify all dialkylaminoalkyl groups as being substituted.

The phrase “unsubstituted heterocyclyloxyalkyl™ refers to an
unsubstituted alkyl group as defined above in which a earbon bond or hydrogen
bond is replaced by a bond to an oxygen atom which is bonded to an unsubstituted

heterocyclyl group as defined above.

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

25  heterocyclyloxyalkyl group is a substituted heterocyclyl grou§ as defined above.

The phrase “unsubstituted arylaminoalkyl” refers to an unsubstituted

alky! group as defined above in which a carbon bond or hydrogen bond is replaced



-46 The phrase "unsubstituted heterocyclyl oxy" refers to a hydr oxyl group
('OH) in which the bond to the hydrogen atomis replaced by a bond to a ring
atom of an ot zcgf unsubsti tuted heterocyclyl group as dgf Hﬁg(ﬁmzp_,?ve The
phrase ' substltute het erocycl yl oxy" refers to a hydroxyl group

whi ch the bond to. the hydrogen atomis replaced by a bond to a ring atom
of an otherw se substituted heterocyclyl goup as defined above. The term
"pit cted" with respect to hydroxyl groups, am ne groups, and sulfhydryl
groups refers to fornms of these functionalities which are protected from
undesi rabl e reacky Dbondité h nrogemiteatwhich igboided knalenst eoetiresistimbediargd in the
art 10 such as those se% forth in Protective Goups in Organic Synthesis,
Geene, T.W; VPP aspletipgd ahove. jonn Wiey & Sons, New York, NY, (3rd
Edition, 1999) which can be added or renoved using the procedures set forth

t herein. Exanples of prOTEé:plﬁﬁkeh‘%ﬁb’sﬁ?&léha@flﬂﬂiﬂﬁalk)ﬂ(?kéfé@,to&Uhnsabﬁmﬁ@d limted
to, silyl ethers such as those obtained by reaction of a hydroxyl group

with a reagent sUERMERoaIkY AroHRGRS defiprdiabave Foept s'heresithien e Ay hgrPuRpl f osi | ane,
L1 et hyl chl o 054 AR d-hs RO ERLORGPLIADSS aofich S oE oSl bane:

substituted net hy and hyl “et hers suc but not limted to
met hoxynet hyl et ¢fahe arprlamh;balhykﬂrnm iay'llsu@tlh‘imd arylegnounl m«;pfrmahme bondreto, thet -

but oxymnet hyl et he th yethox et.her e pyranyl ethers,
1- et hoxyet hyl F{g% n agﬂ%? %r%lwggﬂz%ﬁupgpﬂ%rﬂm é%ft%e?ih a>ﬁas but not
limted to, 20 bﬁymyﬁoﬁmylrmb@s af Beifg Ribaiteted atletvatee, sdbﬁtﬁtﬁthﬂ afyacatahe, and

trifluoracetate. g@l es of protected amn roups i ncl ude, but are not
limited to, am d&8URSOfs geluds FPvRSR ddich t%é’flé%g’ﬂ@o“dlef‘ i¢ he SregeRatgm e, and

benzam de; i g dege fdﬂ %@@a&htmidmmrboaaﬁhnwﬁm QMGRIi M de; and ot hers.
Exanpl es of protec ed sul T hydryl groups include but are not limted to,

t hi oet hers such as S- benzx t hi oet her, and S-4-picolyl 25 thioether;
substituted S nethyl deri vatPRFas “vpwistiged haterpayiclylamipgalityd” Egiers Shithot hi o

acetal s; and ot hgfsshstifited RGT BREF B dGRkbd 3o REPAIAIPA 8ard8d br hyddsder @6 B sal t
with an inorganic base, ofganic base, inorganic acid, organic acid, or

basi ¢ or acidi c wmieeed byadioad tow niFapencates Whishigyhonded st deast qne ansubstamed on
i ncl udes, for exm&&lypjgr%@é hs dBLA S0P 02/ 22598 PCTI US01/ 42131 - 47

15 The phrase “substituted heterocyclylaminoaliyl™ refers to
unsubstituted heterocyclylaminoalkyl groaps 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  heterocyclylaminoalkyl groups as being substituted. However, substituted

A,
£ \
i

heterocyclylaminoalkyl groups do include groups in which the hydrogen bonded to
the nitrogen atom of the group is replaced with a non-carbon and non-hydrogen

atom.

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

alkyl group as defined above.



s@ph as sodi um or potassium alkaline earth netals such as cal ci um and
magnesi um or al um num and ammonia. As salts of organic bases, the
invention includes, for exanple, triutethylamne, triethylamne ridine,
pi col i ne, et ba¥BIPH#%e, di et hanol ani ne, and triethanolaniH%?“%@“@%%ts of

i norganic acids, the instant 5 invention includes, for exanple, hydrochloric
acid, hydroboric acid, nitric acid, sulfurpic acid, and phosphoric acid. As
salts of organic acids, the instant invention includes, for exanple, formc
acid, acetic acid, trifluoroacetic acid, fumaric acid, oxalic acid,

tartaric acid, naleic aci dihe@hidsé Csubstittled algy6@inBAIROC i rélfersnt8 lunsubaititet
nmet hanesul foni ¢ aci d, benzenesul foni ¢ acid, and_ p-toluenesulfonic acid- As

salts of 10 basi GIiyREAEERHEOURSAS detadateve el adhprd S GR18eD orflyfragsmanyl e,
arginine, | ysine .ilor & N1y boliedlo @l B, A6h Whidi1E bolfded 1 @ pBXAP! €,

aspartic acid and glutamc "acid. CGenerally, the invention provi
conpounds i ncl udicpgpdvadisrgpladed bysing gt mareebonds Mlrenonrparen pathner-kydrqgenvi des

tautomers of the LOImeUNdRs. B RIGLIBSEN Loah Lk APSRRLARLEo2A LB ugl the

conpounds, and pharmaceutically ~ acce e salts o ut oners.
Structure | has thpérofal Hoafddng tHecantind group BGoREedRb a nbh-cafbdh kil donRgdroggn N O 4

| s Preferred conpounds k hayving, structure e those t hi.n one of four
groups. WO 0212238 ﬁé’i‘lrﬂé@i%ﬂllgﬂuf’ b%@e‘* Tr‘?at{‘%%ltrf’ﬁns"cfw&ra&?}ﬂe 5;%024‘}%%%mds: Y

is selected frompflerbOi@AURE-hydeheiQtomas B8:04RA aboVdRyidédhecHlo QR Bted
substituted or unsubstituted al kynyl groups, substituted or unsubstituted

het erocycl yl al kylalkyk grapes; Baipseseacatoéihemingrngdisboky fmedpnalityyin alti noal i cy!
groups, 5 Subz[%f' CHL B RandRP BREhd dodd 56t v iRLKY AR APALK Hould QURRinRPST i tut ed

or ~unsubsti t ut ed

(Y.‘, alkylaminoalkoxy groups.

The phrase “unsubstituted dialkylaminoalkoxy™ refers to an
unsubstituted alkyl group as defined above in which a carbor or hydrogen bond.is
replaced by a bond to an oxygen atom which is bonded to the parent compound and

15 in which another carbon or hydrogen bond of the unsubstituted alkyl group is
bonded to a nitrogen atom which is bonded to two other similar or different

unsubstituted alkyl groups as defined above.

The phrase “substituted dialkylaminoalkoxy” refers to an
unsubstituted dialkylaminoalkoxy group as defined above in which a bond to a
20  carbon or hydrogen atom of the alkyl group bonded to the oxygen atom whici: 13

( bonded to the parent compound is replaced by one or more bonds to a ﬁori—carbon

and pon-hydrogen atoms as discussed above with respect to substituted alkyl groups

and/or if one or more of the alky! groups bonded to the nitrogen of the amine is

bonded to a non-carbon and non-hydrogen atom as described above with respect to
25 substituted alkyl groups. The presence of the amine and alkoxy functionality in all

dialkylaminoalkoxy groups does not by itself qualify all such groups as substituted

_dialkylaminoalkoxy groups.



aryl ami noal kyl groups, substituted or unsubstituted diaryl am noal kyl groups,
substituted or unsubstituted (al kyl) (aryl)am noal kyl groups, substituted or
unsubstituted heterocyclyl am noal kyl groups, substituted or unsubstituted
saturated heV@O¥EH® yI groups, substituted or unsubstitut BGT/USE42131

het er ocycl yl oxyal kyl groups, 10 substituted or unsubstituted hydroxyal kyl
groups, or substituted or unsubstituted %yl oxyal kyl groups; Z is selected
fromO, S, or NR groups; R, R2, R3, and may be the sane or different and
are independently selected fromH, d, Br, F, I, -CN, -N02, -OH, -ORl5
groups, 15 -NRL6R 7 gr oupis phsaieSthhdubitReledlictatbSeysdxiyt wéfed taaihgdroyyl gr oups,
substituted or unsubstitut eqP guani di nyl groups, substituted or unsubstituted
primary, second&§wp H) ipgyhichhthe bamd ip) theybydigesn a0pys rerlase 8y dborthiodag t ut ed

aryl groups, subsii B%%%&Qise“ﬁsg%%ﬁﬁée& H&t@gcﬁkﬁgﬁgﬁh AP HOMRE apsHdSt i tut ed or

unsubstituted al kynyl groups, stituted or bstituted heterocyclyl
groups, substituted or unsubstitated 20 am noal kyl groups, substituted or
unsubsti tut ed al kyl ani noalleyphrase o sypstituted hetetocyalbexy "efsrs tgrastigenxyt groen

di al kyl ar ai nqal , tp taut NS [ ' kyl
groups, s ubst% it 5&%%%2%5%%§@§%%%dﬁ§ f%@%{g%qgg%}a%ﬁ ﬁg? 81%%{0%%%241? tuted
or unsubsti t ut edf gmbtgtwifearpdtinaed hoeabkyclyl groop psdefsd sttaveut ed or
unsubstituted heterocyclyl al kyl groups, substituted or unsubstituted 25

di het erocycl yl am noal kyl .groups,_substituied or. unsu ituted .

Choter ooyeiyl) Cal kyt) ani s e0E “vF o Rl bith Sl (A DRMIS! biokh: dmine srups.

(het erocycl yl') ( any kylapddydglokyd refrOtopformOsf thésé A MBlngesortic arlRprotddted R7, and
R$ may be the same or different and are indg%endentg% selected fromH, d,
Br¢" F, I, -NO2, IQBHpndegipgbly TGRAIGR &V ID AR REDE SYIPISTYD EdowsCElodn g m31 - 9

groups, - SH 10~ SGudl RUiRSe set ForR i ProRE@Groups$h TR ARG niHeO PSreencChH. W

3,

substituted or unsubstiituted am dinyl groups, substituted or unsubstituted

guani di nyl gr oup¥uts, B b .tlghe Wiy Supensbew tierkedV Hr Cribkdition,dOBH@edsh or
tertiary alkyl GopuPscs BPRJ Bhe BE pHRSHRIIE! HHE el | FRAAHASS _
substituted or unsubstituted a enﬁ gPoups, . substituted 5 or unsubstituted
al kenyl groups, psetbntadi tydraspil gnoupsriscibdst, butarebtiiatied 6 s8ylydthegs sngpgs those

obtained by reaction of a hydroxyl group with a reagent such as, but not limited to,

15  t-butyldimethyl-chlorosilane, trimethylchlorosilane, triisopropylchlerosilane,

triethylchlorosilane; substituted methy! and ethyl ethers such as, but not limited to

methoxymethyl ether, methythiomethyl ether, benzyloxymethy! ether, t-

butoxymethy! ether, 2-methoxyethoxymethyl ether, tetrahydropyranyl ethers, 1-

ethoxyethyl ether, allyl ether, benzy! ether; esters such as, but not limited to,

20  bemzoylformate, formiate, acetate, trichloroacetate, and trifluoracetate. Examples of

protected amine groups include, but are not limited to, amides such as, formamide,

T

acetamide; trifluoroacetamide, and benzamide; imides, such as phthalimide, and
dithiosuccinimide; and others. Examples of protected sulthydryl groups include,
but are not limited to, thioethers such as S-benzyl thioether, and S-4-picolyl

25  thioether; substituted S-methyl derivatives such as hemithio, dithio and aminothio

acetals; and others.

A “pharmaceutically acceptable salt” includes a salt with an
inorganic base, organic base, inorganic acid, organic acid, or basic or acidic amino

acid. As salts of inorganic bases, the invention includes, for example, alkali metals



sudbstituted or unsubstituted heterocyclylal kyl groups, -C(=OR' groups,
substituted or unsubstituted am noal kyl groups, substituted or

unsubsti t ut ed @hkyhazsd noal kyl  groups, substituted or unsubgsditdsi/eds:

di al kyl am noal kyl groups, substituted or wunsubstituted aryl am noal kyl
groups, substituted or unsubstituted diarylam noallcyl 10 groups,
substituted or unsubstituted (al kyl) (aryl) am noal kyl groups, substituted or
unsubstituted heterocycl yl am noal kyl groups, substituted or unsubstituted
di het erocycl yl am noal kyl. groups, .substituted or unsubstituted

(bet er ocycl yi ) (alsFsh 3 SRERGAT Pofasyrm Altaling cAsdy metile Sifhds cyfuygrad Magresiym

(heterocycl yl') (aretlah @i ahk Ynn@nAl RS safUSSdrhdnst B8esO the i dnbikded or
hydroxyal kyl 15 groups, substituted or unsubstituted al koxyal kyl groups,

substituted or uresabge trigedylamaney (tastpddnkipe, Ryridnpspicadine stilpsolamineed or

unsubstituted hetg |.o Kyl QE@H S, - . the same or
different and ar eﬁé’tﬁa@é%ngé%{ﬁéég ec e‘g ?(S)r% ﬁ?ﬁhﬁg@fﬂ%sag%g’ttl ?eﬁl%te or
unsubsti t ut ed 5al Koveyitigr incipdes, fou lesirhyilelthydroolilorieiadd hytrobodiestidy rytio ¥aid gr oups,

-NH2, substituted Qr.unsubstituted al kylam no groups, .. 20 substituted or
unsubstituted ar ﬂﬂaq‘?ﬁcrf"(ﬁldg% E)%",Sp'%’rﬁ%'?t ﬁsesafgso‘?fgﬁﬁ@[)fb%“qut {I}F &84 BY®RYP i no

groups, substit utigGudes, NSURSLd, tarhBcacili, Akt ABNRIMIbRMBSic aSHPRldalilhgd or
unsubstituted (al kyl)(aryl)am no groups, substituted or unsubstituted al kyl
groups, substi t uralF asid, tararip a¢iilt weleld agifly Fitrigrasisy succingy ac@) Palic @gid0) - al ky|

, SO uns: v | e
groups, or - C(=Qhah ¥y Gl YAS; beprerRntkohiS aSif ﬁﬁb:s@ttglufeﬁéwl‘fcﬁ%@a?tﬁd,t& %ﬂ@ ?1’

unsubstituted aryl groups, substituted or uhsu Ituted beterocy

groups, -C(=00H, bag{ a@poatiy, thgmsapsipventi@( ieOpdesr {dr exprupip sygini@k, IGi@-aat ky |
groups, -C(=0 OCaryl.qro - C( =Q) NH2 -CO=Oy NH(al kvl ) gr.oup .

Yot 2O har vy o Bt KB e i SR R e S o
-C(=O N(al kyl') (arald) groups, -NHL, -NH(al kyl) groups, 30 -NH(aryl) groups,
-N(al kyl )2 groups, -N(al kyl)(aryl) groups, -N(aryl)2 groups, W 02122598
PCTI USOL/ 42131 -50 - NH( het.erocycl yl. roups,..-N(het er.ocycl.yl }z .qroups,
“N(al kyl ) (heterocyclyl) g %ﬂ&@%‘%’ %&%’F@f‘b“(ﬁﬁ%‘{‘%ersc%‘f}l%ﬁ’“ﬁ? }“\éﬁ’d%g)*‘a"‘gg fhe

C(=O N: | ( het er r ocsyrttyde)l. drhe ip&ntion d¥o0) Viljdzedvermngy of §ik Fa@mgpuady)s,

N L Bl AR MLpRRLZBIEL ) 57w

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

RB

RS

RS .

Preferred compounds having structure I are those within one of four

groups.



@' is selected fromH, -NH2, -NH(al kyl) groups, -NH(aryl) groups,

-N(al kyl )2 groups, -N(aryl)2 groups, -N(alkyl)(aryl) groups.,

- NH( het er ocycl roups, -N(heterocyclyl)2 groups, -N(alkyl heterocyclyl)
gr oups, -N(aV%?& Wgﬁerocyclyl) groups, -0-alkyl groups, OYXFJPYPllps,

het er ocycl yl oxyal cyl 10 groups, or substituted or unsubstituted aryl
groups; R is selected fromH,, substitutedypr unsubstituted al kyl groups,
substituted or unsubstituted aryl groups, or substituted or unsubstituted
het erocyclyl groups; R' is selected fromsubstituted or unsubstituted al kyl
groups, 15 substituted: or Ijims filbs gtduplof dorgorhdsyr oups, substituted or
unsubstituted heterocyclyl groups, -OH, alkoxy groups, aryloxy groups,

-NH2, substituted or unsubstituted betefpocyclyl groups, tituted or
unsubstituted ani noal kyl 8%6&ﬂ§Mﬂ§HH§f utBEYPS-g uﬁéﬁ% §PY Hﬁé

al kyl am noal ky! ?&P&Jbsﬁtuié& ol hstuBsindéd amybgbu;ssuhﬂﬁnm@uak |ﬁM§u’é§ﬂtﬁt@@| kyl

groups, substitute unsubsti tuted aryl am noal % groups, 20 substituted
g

~or unsubst i t ut edhereRYGIYEHIYR SRR, ISubsHEEd O uasIBtved pliHlaminoglyl grewnst ut ed
(al kyl)(aryl) am ag1dd oSRHR A Pbhiithelo? e Bl Ghaldorlas no

groups, substitute unsu stl tuted aryla roups, stitu
unsubstituted daralamydoaliingroupsosubstituted bsmnsubstlembdoharuhsmmthyt gbagk,

di aryl ai n| no grou% ; bstltu E lﬂ bSIIt tled alk . %égl)amno
groups, -C(=0)H, amﬁéj a‘WS‘/tfs i 83?}53' &t "‘éﬁ (=0 O al kyl
grct(JUpO)s - -C(= |O§ O ﬂfs&ﬂsﬂ@[ddﬂié&rocy@&laﬂ)ﬂﬂlﬂgyl grouﬁs(s —@bgdhl(uadi Kyilﬁsuﬁﬁhﬁiigﬁsaturated
ar roups, . - ro roups,
C(=0) N( al k§| )(gkf’;vqrycyglwbgrﬁgps s@(mtagéd WéPg%UB%%Wwewrg% Myaﬁéyl) grmgps P

g =0) - O het g4 OCMﬁétﬂtecg&otHE%suﬁl%%?ﬁM% é’ %Xﬁﬂstlﬁféa%%nsubstrmted

=0) - N( het erocycl yl )2 groups ar yI het erocyclyl) groups,
substituted WO 02yR2Edg] POWPLSOI / 42131 -51 or unsubstituted

het er ocycl yl am noal kyl groups, substituted or unsubstituted hydroxyal kyl

groups, substituted or unsybsddctedirRth 8! §osakK¥lougd;oups, substituted or
unsubst i t ut ed aryl oxyal kyl gr oups substitutedor unsubstituted

het erocycl yl oxyal kyl  groups O -N(al kyl ) (het erocycl yl') groups; 5 R15
and R19 nmay be the sane ORP zfg r“é‘ffcl% Ay bathe SP’H@%@HH@HHW argel ect ed from

sgbst ituted or u&géﬁgﬁehgﬂe@gtealﬂ%, HICPURSE, ﬁu@gt, IN@_, egnggymstqu,l t ut.ed
15 -NR¥RY groups, substituted or unsubstituted amidinyl groups, substituted or
unsubstituted guanidinyl groups, substituted or unsubstituted primary, secondary, or
tertiary alkyl groups, substituted or unsubstituted aryl groups, substituted or
unsubstituted alkenyl groups, substituted or unsubstituted alkynyl groups,
substituted or unsubstituted heterocyclyl groups, substituted or unsubstituted
20  aminoalkyl groups, substituted or unsubstituted alkylaminoalkyl groups, substituted
or unsubstituted dialkylaminoalkyl groups, substituted or unsubstituted
arylaminoalkyl groups, substituted or unsubstituted diarylaminoalkyl groups,
substituted or unsubstituted (alkyl)(aryl)aminoalkyl groups, substituted or
unsubstituted heterocyclylalkyl groups, substituted or unsubstituted
25  dibeterocyclylaminoalkyl groups, substituted or unsubstituted
(beterocyclyl)(alkyl)aminoalkyl groups, substituted or unsubstituted
(heterocyclyl)(aryl)aminoalkyl groups, or —C(=Q)R”3 groups;

R?, R, R’, and R® may be the same or different and are

" independently selected from H, Cl, Br, F, I, -NOz, -OH, -OR" groups, -NR¥R?



arlyl groups, substituted or unsubstituted heterocyclyl groups, substituted

or unsubstituted heterocyclylal kyl groups, -C(=OH, -C(=0O -alkyl groups,
-C(=0) - aryI gr C(=O NH2, -C(=0) NH(al kyl) groups, -C(3hdo p» 10

groups, - ﬁ?g?/ﬁy? 2 groups, -C(=O N(aryl)2 groups, -C(= O)N(a?‘%il)(aryl)

groups, - NH( het erocyclyl) groups, -N(heterocyclyl)2 groups,

N(al kyl ) (heterocyclyl) groups, -N(aryl)(heygrocyclyl) groups, substituted or

unsubstituted am noal kyl groups, substituted or unsubstituted

al kyl am noal kyl groups, substituted or unsubstituted dial kyl an' m noal kyI

groups, substi t utgechper-SHS-SRI5growis] t94=OR™ pyphpayi-SeaDBA ggxum;p§N sblsttted ut ed

o st 120 gl LIS o 80 URSuRDP A Pyl B o

het er ocycl yi'am naabsiited o‘i%ﬁﬁibkﬂitﬂtﬁe@@nﬁﬁryuﬁﬁéthﬁiyl, lottegGhry alkyl groups, substituted
di het erocycl yl am noal kyl, substituted or unsubstituted

(het erocycl yl ) ( aloF agsubsitedbaiykgioupss suhsinted poensabstified alenyt grpwny. 9ihstituted
(heterocycl yl ){aryl, B&tf&ﬁ@d%ﬂé& Ilgtbttﬁst sl OF uﬁkﬁﬁ#iﬁi@d ﬁc'fér Subsgﬁé%al kyl

groups, sSubstitute uns ut ed hydroxyal kyl groups ted or
unsubstituted arsybsGxged]dcynsupsisutos heterocyslybglo gmtueﬁ Bt QR roust ubsiuted

heterocyclyloxyallr Qu 0 dlff ent and
are i ndependent | y “gePe(#%déaanng%n%ﬁgmu%gt%sw dcf)r unsug’ﬁtsatﬁngfl £gal 1
groups, substi tutgetﬁtpqrsuﬁﬁmuétswbﬁisuﬁsuﬁl&ddﬁn(ylan@tmau:@b‘gro@pis swsﬁfmcﬁut ed or

unsubstituted heter rQu or different
and are i ndependéﬁ‘f‘t%ﬁ‘}/ %F@gaﬂ’@ﬂ&?krybﬁ’iolll’s ﬁﬁ%‘t‘te?ﬁf ﬁ‘&s ﬁﬁl ?Ps%ffgafﬂﬁli‘i’fﬂé%l al kyl

groups, substig utgshps rsubédxﬁﬁétb&ﬁdxﬁﬁﬁsﬁﬂte@(a‘l’ltyl)@ir?l‘)'ﬁﬁnoail@@%ﬁduﬁyts@@n%ed or
g;substl tuted heterocy -C(=0) - al grou

rou C(=OH
O-aryl gr oup’éls“bst@(“eg l’B}t E)YAW@W) 2908 SMWE%‘MPHSZ@SEWC 2

C( O) NH( al kyI ) gr ‘ ) | kyl )2 groups,

aryl gr ou erg S, yl al kyl groups,
substituted or g _ ubst bstltuted
5 al kyl am noal kyl ﬁééér)rg‘%} @B ﬁﬁ%ﬁﬁﬂl@%@ E%%Ft guq’%%%???ﬁ‘?%%i&%&ld‘f yq g goal Kyl
groups, subsii t yegs,cubyingerbet unsultstttted liybamalkybgrolysl, supstitues or susbsdtindadt ed or
unsubsti tut ed

aryloxyalkyl groups, or substituted or unsubstituted heterocyclyloxyalkyl groups;

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

20  substituted or unsubstituted arylamino groups, substituted or unsubstituted
dialkylamino groups, substituted or unsubstituted diarylamino groups, substituted or
{ ttnsubstituted (alkyl)(aryl)amino groups, substituted or unsubstituted alkyl groups,
substituted or unsubstituted aryl groups, -C(=0)H, -C(=0)-alkyl groups, or

-C(=0)-aryl groups;

25 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-ary! 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(=0)N(alkyl)(aryl) groups, -NHz, -NH(alkyl) groups,
30  -NH(aryl) groups, -N(alkyl)2 groups, -N(alkyl)(aryl) groups, -N(aryl) groups, |



éil aryl am noal kyl groups, substituted or unsubstituted
(al kyl) (aryl ) ami noal kyI groups, -C(=0O) -heterocyclyl groups,

-C(=0 -0 heter groups, -C(=O NH(heterocyclyl) gro

-C(=0) - N( het e‘?@éfé%?? )z groups, 10 -C(= O N(aryl) (heter oulpcéli"ﬁo)lmg‘?loups,
substituted orunsubstituted beterocyclylam noal kyl groups, substituted or
unsubstituted diheterocyclylam noal kyl gsgups, substituted or unsubstituted
(heterocyclyl) (al kyl )am noal kyl groups, substituted or unsubstituted
(heterocyclyl) (aryl)am noal kyl groups, substituted or unsubstituted

hydr oxyal kyl 15-1gHhetemscysiyi gtaupst-Hhe@roayoigbgbipsy tN@lkal) fhetescaydyl) gr oups,
substituted or unsubstit | oxyal roups, substltuted or

unsubsti t ut ed h&CEPHEYED ;1 g ?QF@"’Q%*(\%U@}H@ HETOCYYl PR TORpSy kyI ) (het erocycl yl)
groups; R a, R'.cE#HN ﬁ@l‘ybwﬁpﬁ -EheopaaRy et@ioﬁfl@il nd are .

i ndependent|y selected fromH

Nff (al k ou aryl) groups,
20 -N(al kyl )2 greadNQmpaeiprocycly) siopes. or N(bav'féw wgw‘gj? bups
-NH( het er ocysgl yhgtelggl erglﬂf‘@gt erocyclyl) (al kyl)

groups, - - N(bet erocyc groups, -N(heterocyclyl)2 groups,
substituted or unsubstituted al kyl groups, substituted or unsubstituted
aryl groups, -OH, substltfiﬁlédelé?{edjﬁ@u%ﬂ‘l&t-éﬂi(al%mumoNHéaryl)SI@DB&Atuted

25 aroups.  het or Sep RN HaHR YRR SRRt iy, SRARSGOSHNG U1 o
groups, - N(al kgtonf3, aNkr;eter@ydyI)Sgrouﬂsl( a\ﬂ‘(yllk}'l@haﬂefoyyclm gropiss, - N(al kyl ) O aryl
groups, or -N( R2is ctedfroms bstituted or
unsubsti t ut ed a?lﬁ%j[‘fﬁ@ é%yc%' E‘%PF a‘g@fi MPinst tg?"l”@f é’&teé‘?‘:?f‘ﬁ yigrsligt, or
supstitutedior yraphskistisdiRetdeuenuesiatyiryl @0ug oups. WO 02/ 22598

PCTI USO1l 42131 53 I n ot her enbodi nents of the invention, conpounds of

formula I above i ncl ude ,second{g f corrpound havi t he substituents

described below Y is sdteegesd Junsysptitpied pRYLeTOpSs - NR 2R13

5 groups, subst kidtifd Qr umbaRbbd M&leg}o@dskymdbstﬁﬁtew%musﬁﬁgaﬁﬁddth@teaﬁyam
unsubstituted heterocyclylal kyl groups, substituted or unsubstituted

al kyl am naal kyl 8§MBlips,
R" is selected from substituted or unsubstituted alkyl groups,

15  substituted or unsubstituted aryl groups, substituted or unsubstituted heterocyclyl
groups, -OH, alkoxy groups, aryloxy groups, -NHz, substituted or unsubstituted
heterocyclylalkyt groups, substituted or unsubstituted aminoalkyl groups, substituted
or unsubstituted alkylaminoalkyl groups, substituted or unsubstituted
dialkylaminoatkyl groups, substituted or unsubstituted arylaminoalkyl groups,

) 20  substituted or unsubstituted diarylaminoalkyl groups, substituted or unsubstituted

{k (alkyl)(aryl)amindalkyl groups, substituted or unsubstituted alkylamino groups,
substituted or unsubstituted arylamino groups, substituted or upsubstituted
dialkylamino groups, substituted or unsubstituted diarylamine 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)O-aryl groups, -C(=0)NHz,
-C(=0)NH(alkyl) groups, -C(=0)NH(aryl) groups, -C(=0)N(alkyl): groups,
-C(=0)N(ary}): groups, -C(=0)N(alkyl)(aryl) groups, -C(=0)-heterocyclyl
groups, ~C(=0)-O-heterocyclyl groups, -C(=0)NH(heterocyclyl) groups,
-C(=0)-N(heterocyclyl): groups, -C(=0)N(aryl)(heterocyclyl) groups, substituted



sabstltuted or unsubstituted dial kyl am noal kyl groups, substituted or
unsubstituted aryl aininoal kyl groups, substituted or unsubstituted

di aryl am noal k oups, substituted or unsubstituted
(aIkyI)(aryI)é%éﬁ%%Fﬁyl groups, substituted or 10 unsubst | FUT A3

het er ocycl yl am noal kyl groups, substituted or unsubstituted saturated

het er ocycl yl groups, substituted or unsubsg tut ed heterocycl yl oxyal kyl
groups, substituted or unsubstituted hydroxyalkyl groups, or substituted or
unsubstituted aryloxyal kyl groups; Z is selected fromO, S, or NRL4 groups;
15 R, R2, R3, a@tdlnEﬁbsﬁﬁYedbﬁtetdtﬁc‘ﬁﬁﬂﬁoﬁﬂ’yl(ﬁr&fp@l’ ﬁmkt.tﬂﬁdoﬁm:ﬁubstthEpendent |y

sel ected from H d

groups, substi tu‘i‘yélao"d?u%h%rﬂ%t i“lbﬁft"étﬁi a’iﬁ‘rﬂP‘?WPlt?jir%lfP&g %él B@PH%P%‘&“@(OY
unsubstituted gu t Ed hddd ORIN-
secondary, and ?rg{r‘%:ngﬁrféd Q?B%ﬁqy} %gp% k?&%@???ﬁt‘j gég%%!?ﬁunﬁsuggﬁcgﬁxed aryl
groups, substi t ugtrenpsopr 2@(%1@‘3N(ﬁ§@l)(h§t€wyw1&ewllps,groups substituted or
unsubstituted al kynyl groups, substituted or unsubstituted heterocyclyl
groups, substituted or unwb@h@% Laal kit gi{t%(p%,el SeBsabdogt ed or
unsubsti tuted al kyl am noal grou substi tute or unsubStituted

di al kyl am noal kyselegted digsn s@sthtstt:d bmunad)somtedmwbgtqup&;tse@tlm@dydramUhnmhtkq/I

groups, substituted or tute grou 25 substituted
or unsubstinted {3 1d y'IIBS(’ziSV %%B‘lélg‘fé@k"? rhcg?ﬁocydat%lé%’s @%ﬁt&d or
unsubstituted hEﬁ&ﬁmﬁﬁém%r&}ybly@fk@l@ﬁupsOIC(-—-@)?D)ﬂ Qy-akyirodps, R6, R7, and
R may be the sane or different _and are mdggendentl %I eg&gd from H d,

Br, F, I, -N®2, A0)-3BoWsoins ONNRoBIo0INGRiypLrowrs Biotbs |
'=0) R23 gr gyps =0)LBRt Ry 1B YRsps, OW@F}] Tobtusl N
P / USOL/ 42131 ?g%égr %nsubg???§tepsa§PE %ouﬁg g%tgﬁlgﬁégg“ﬁ?
unsubsti t ut ed guakenes MyH(hgresesyelyl) g@upﬁsthth}’@ib’l)wg%stl tuted primary,
secondary, and t QRS ted aryl
groups, substitutfig%ﬂ(@1 (Ylﬁ%}s% ¥l?%18t N?@”ﬁﬁ&&&@gg&upg&%%?ﬁﬁdgd or
unsubstituted al Wnlwmmdmpsoaﬂmhmum ml@nlmtmd Ounsambsitlittdm@dalheo%k)dvcycl yl 5
groups, substitu or, ) I C(=0)R's
groups, substi t%l%gn Suééﬁ%%@ﬁ)éﬁsﬁ@gﬁ&g&ﬁ%fffﬁ%% ?’lmé&ﬁs%ﬂ% % ?ut ed or
unsubsti t ut eds ahﬂsybsamtmaykyﬁnogm gpsips subsituttdiomosdstiurg dizstlarhino Akl
dialkylaninoalkyl

TO ps s%stmxted or unsubstituted (alkyl)(aryl)aminoalky} groups, substituted or
unsubstituted heterocyclylaminoalkyl, substituted or unsubstituted
diheterocyclylaminoalkyl, substituted or unsubstituted
(beterocyclyl)(alkyl)aminoalkyl, substituted or unsubstituted

20 (hete;ocyclyl)(aryl)axninoalkyl, substituted or unsubstituted alkoxyalkyl groups,
substituted or unsubstituted hydroxyalkyl groups, substituted or unsubstituted

E 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 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 unsubst‘ituted heterocyclyl groups,
-C(=0)H, -C(=0)-alkyl groups, ~-C(=0)-ary! groups,-C(=0)NHa,



sybstltut ed or unsubstituted a'. am noailryl groups, substituted or
unsubstituted diaryl am noal kyI groups, substituted or unsubstituted

(al kyl )(aryl) 10 groups, substituted or unsubsti
het er ocycl yl a 0 ZI% groups, substituted or unsubstitut ggtrhy r/43§<33}al | cyl

groups, substituted or unsubstituted al koxyal kyl groups, substituted or
unsubstituted aryl oxyal kyl groups, or subsfituted or unsubstituted
het er ocycl yl oxyal kyl groups; R9 is selecte& fromthe group consisting~bf
-OH, substituted or 15 unsubstituted al koxy groups, substituted or

unsubsti rut ed aryl(eXyNH(abgpsgrouphlHZ, (=03 NHgdry ) gtegs,oC(wORakyl)i groeg, al aam no
groups, substitu substitute m no groups, ~.Ssuhstituted or
unsubstituted di gﬁréﬁ*@ﬁﬂ RIS ogi)—g)lg@{% )&fﬂ?g@gﬁr '&j:n@z)ﬁ Lereups:

di aryl am no gr oupg$=050408f1 igkdibe Gubkinttasdtabivsiith R héddokydlylfIRy1)ergupdl N0 gr oups,

substituted or unsubstituted al kyl groups, substituted or unsubsti-tuted aryl

20I gr 1(:)ugs],c - C( =Cpbptitutey eroynsulistiipied gmmgpkky] gspupscpubsytutsd o ugspbstiied R’éLOdI s
selected fro ed or
unsubstitute heu‘ﬁ)téI 1%{):1% I1 %Ou p%ggﬁﬁl@%%%ﬁfﬁ&@teg?ww&&gﬁgbﬁﬁ

-C( ( E)O)N;ﬁ ?r IyIk g; O L§obstitut€d mn@m&llﬁ%ﬁ axylamipealkyl gfoaf, Guizstigitedgn anpbstituted =O) N;é

= a i a rou roups,
“S=0 Naryl)z g% E‘E"m@% t 5t fzftf‘gP&P@“W%%s%%W%ﬁ%@V‘kyr) groups,

-NH(aryl) groupsgrong¥ @k 0yt ngupN(@(lsyJ>)cwxyﬂo&yc@n@t@F -N(aryl )2
groups, -C(= O NH(heterocycl ylzémr ou N( het er ocycl yl )2 groups,

- (=0 N( al ky|)(h§1<epéfg§1@46§er9cygy 19ups, - ‘@C&@&WP%’@M&@PMCIW) groups, or

substituted ugsu P Y BNES 02122598
PCT/ 11 SO1/ 42%1 @%5? lga?ﬁfs(ﬁésﬂeer{i’@ng)g? fr (L)rrélu%tﬁ’%ﬂ?N(}—lgIr - NH?tg}éE)yl ) groups,

-NH(aryl) gr oupsheterocmglalak}g«loylzy]grgqppssubstm(ltaqi of Jubstititgds, - N(al kyl ) (aryl)
07 0upS, N et e QONEL B BP B N BSEELESY Shatl b 01D,

-N(al kyl') (het er ocy groups oups aryl groups, substituted
orunsubsti tuted (hétkmbyogﬂmmﬁ)anﬁxroawlbgbmﬁsutxmdntured5r unssbenisttédt ut ed aryl groups;

. R2is selectﬁﬁfro I—% bst ed or mgstltut dal(i
substituted or %tﬁrtﬁ’gmllytl "'l‘rétj“%ff‘?ﬂtlkyéw’i?ﬁ{’) S‘Lljl?f? fiilb(gt“flf ﬁ qﬁ%&’ﬁg‘gfl t ut ed
het erocycl yl 15 gr®u@s; substituted or unsubstituted alkoxyalkyl groups, substituted or unsubstituted
' aryloxyalkyl groups, substituted or 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, -NHa, -NH(alkyl) groups, -NH(aryl) groups, .

20  -N(alkyl): groups, -N(aryl): groups, -N(alkyl)(aryl) groups, -NH(beterocyclyl)
groups, -N(heterocyclyl)(alkyl) groups, -N¢heterocyclyl)(aryl) groups, -

L -N(heterocyclyl): groups, substituted or unsubstituted alkyl groups, substituted or

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

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

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

30 groups.



RE3 is selected fromH, substituted or unsubstituted al kyl groups, 10
substituted or unsubstituted aryl groups, substituted or unsubstituted

het er ocycl yl roups, -OH, al koxy groups, aryloxy groups, -NH2, substituted
or unsubst i tut‘g‘éI“Z/’&P%yl am no groups, substituted or unsubs®CEESEE LY ani no
groups, substituted or unsubstituted dial kyl am no groups, substituted or
unsubstituted di aryyam no groups, substi tuf ed or unsubstituted
(al kyl) (aryl)am no groups, -C(=OH, -C(=0-=al kyl 15 groups, -C(=0 -aryl
groups, -C(=0 O-al kyl groups, -C(=0 G aryl groups, C(=0 NHz,

- (=0 NH(al kyl ) groups, @ﬁo@Nﬂ(baaﬁﬁehtsgﬁwnﬁvem&( <Ohplumtikyt thmuiggoups,

-C(=O N(aryl)2 groups, -C(=0 N(al ky ryl) oups substituted or
unsubst i t ut ed be?@"’é@}ﬁ&dylaéf% gr@ﬁ@@é@mp@m aying ehe SEbsUBIRBE HecTibest ed
am noal kyl gr ouggl wSubstituted or unsubstituted al kyl am noal kyl groups,
substituted or unsubstituted dial kyla--!".nJal kyl groups, substituted or
unsubstituted aryl am noal kyl. groups, substl tut ed or unsubstituted
di aryl ami noal kyl ~ groups, sUlsselfatedtfeat oPR " erepsstG(E@®Y groups, -NRZR”

( ac|( k)é') ) g"pélt )es?cg%%b%qﬁbsg&?éd%? ’m&x_ i @&%@% 2[ g:%x% + sglén%g @? unsubstituted

- C(=0O) N( het er ocy betyro}yrlydallonl gsoups, Cs‘:(ﬂ;s@ubd(daumhs‘(bmmed alkylaM;do)lkgjrgmns 25
-C(=0O N(al kyl )(heteroc ubstl ted or unsubstitu

het er ocycl yl am nSHHE OQ?;B%}Bg ‘%dﬁa&fﬁ?‘ﬁ’f’% grgr?}’H%LfB ‘Wﬁ%&“ﬂ@d?%%?al kyl
groups, substi tblﬁy@ﬁuﬂdall@ﬂ?ﬂéb;%t buibbtitedd 3} kehisdklesd dmaumalkzugsﬁpst uted or
unsubstituted aryl oxyalk grou ps, or substituted or unsubstituted

het er ocycl yl oxyaPWFm@ﬂ@HB@w 5@5“%@2‘)@%’@9@@@*{@9‘@4@@&“&% R4 is
sefected frogyH, yaQhlinfbdRddbyLs EHBs! Ltk @ehe bkl BRARS

su‘{gsti tuted or ulﬁgubsltl t ut eé di b oxya%{?o%Q "= NH2, © stitute mrated
unsubstitut ed al keterepayahd ggmoupsbsn@wb:w upsubetdutod hmgmb'ﬂqumctrwpw am no
groups, substit I ituted or
nsubst it uted 5. Say L of REHEkIEER LR o BT S3uAHBNRSy iRkl

(al kyl) (aryl)am aqzlcgayaimdgroupsubstl tuted or unsubstituted al kyl groups,
substituted or unsubstituted aryl groups -C(=OH, -C(=0)-al kyl groups, or
-C(=0O)-aryl groups; Rl15 a h different and are

i ndependently selected f%lr%gé‘gtésa?f? Tt ég & ﬁﬁ%@é?l tuted al kyl groups,

substituted or unsubstituted
15 R', R* R® and R may be the same or different and are

independently selected from H, CI, Br, F, I, -CN, -NO, -OH, -ORY groups,

=5

-NR™R' groups, substituted or unsubstituted amidinyl 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 alkynyl groups,
(\ _substituted or unsubstituted heterocyclyl groups, substiﬁlted or unsubstituted
~aminoalkyl groups, substituted or unsubstituted alkylaminoalkyl groups, substituted
or unsubstituted dialkylaminoalkyl groups, substituted or unsubstituted
arylaminoalkyl groups, substituted or unsubstituted diarylaminoalkyl groups,
25 -substituted or unsubstituted (alkyl)(aryl)aminoalkyl groups, substituted or

unsubstituted heterocyclylalkyl groups, or -C(=O)R' groups;

R®, R, R, and R® may be the same or different and are
independently selected from H, Cl, By, F, I, -NOz, -OH, -OR" groups, -NR*R*
groups, -SH, -SR® groups, -S(=0)R? groups, -S(=0):R* groups, -CN, substituted



1,‘0 aryl groups, substituted or unsubstituted heterocyclyl groups, '
substituted or unsubstituted beterocyclylal kyl groups, -C(=OH, -C(=0 -al kyl
groups, -C(=0Q)-aryl groups, -C(=O NH2, -C(=O NH(al kyl) groups,
-C(=0) NH( ar yI VO %P8dhs, -C(=O N(allryl)2 groups, -C(=0 N arP§I%SU§0]é4izb3&ps,
-C(=O N(al kyl') (aryl) groups, substituted or unsubstituted am noal kyl
groups, substituted or unsubstituted 15 alﬁyl am noal kyl groups, substituted
or unsubstituted dial kyl am noal kyl groups,” substituted or unsubstituted
aryl am noal kyl groups, substituted or unsubstituted diarylan noalkyl
groups, substit i egdsdbtited sRRiidyl plogsk, catskidkel (@ nbubstthe® hsidiny] Gr QRS |
substituted or unsubstituted héterocyclylamnoallryl, substituted or
unsubsti tut ed disHestirtescgramgybatitingd ariepry, seagpdary tand dertigny allkyd g198P5,t ut ed 20
(beterocyclyi)( J i VA i tut € i 1]

(het er ocycl yl )(S%%f’;t&é%g%%b%m‘fw2‘3@2{‘%“%’%32 tifthed CFlh s%{u“ltilté{dg’g‘e‘é’(lvﬁé&“ & kyl
groups, substi tsubsithtalr orumsubssthied atkgoy] ryclpoxsypbitioyted grmgypistitaadisterdoytled or

unsubstituted aryl oxyal kyl ‘groups,. or, substituted or unsubstid uted .
het er ocycl yl xya‘i’*é‘iﬂs’ %’38 gd gﬁ%%ﬁ@teﬁ?e%‘ﬂfyﬁ%labﬂ g@'é‘?f‘e'@?’@ﬁ ¥t and are
i ndependent |y  Z3psih&réragsibs@ifellamsioRky %truﬁ;ﬁ.gsmmu@& ¥bshdubstineeh al kyl
groups, substituted or unsubstituted ary Rgroups, ~or substituted or

unsubstitut ed hedlgiasagealkyl grpupy, sabstiipted on ynpytinigd dighkylapunoalirbeiorpsdi f f er ent
and are independgiidated ¢ Gt.ed Eon%?lﬁln aﬁh@ Fub Ut GEkHAk sHbskdMped al kyl
groups, substitutg&g1 o? &ﬁir?suogltﬁe{lu'te a?y gré‘h%ss,&é‘ué%df‘f}t u?g%lotéh

unsubsti t ut ed heti@yenymwhid] gowpapsipstinded 27 BRESERATRINEN i REGalS) - - C( =0) 14,

-C(=0) - al kyl . - C(=0) - | . L= C(=0) NH2 =O) NH( al k :
' 3(03 oY Bitp s e R etpdh M ey Rl b,
- C(=0) N(al kyl ) ( ainydbsti@ica bpsroxyallyr Dobhs lshbstingd @ REsubstithied &koxalkyl g@amups,
substituted or unsubstituted heterocyclyl al kyl groups, 5 substituted or

I

unsubst it ut ed arfPRSERET upswhsibuted arykiypliyk serns, Obeiisged ey ynsppstituted
al kyl am noal kyl 13f0atpaylo IS gkkl{;@d or unsubstituted dial kyl am noal kyl
groups, substituted or unsubstituted arylam noal kyl groups, substituted or
unsubstituted diarylam ngal kyl Jroups, substituted or unsubstituted
(al kyl) (aryl)ani noal kyl rigspected feqr g greperogeisineiat -GR otpstuted or
- (=0 - O het®gr oGy Ginditui AkBRy grbBpsChitiiditd e hfuBai&by hny1ody GHPs, -NH:,
-C(=0O) -N(heterocyclyl)2 groups, ) ) ]

substituted or unsubstituted alkylamino groups, substituted or unsubstituted

arylamino groups, substituted or unsubstituted dialkylamino groups, substituted or

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

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

g\ . 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,
-C(=0)NH(alkyl) groups, -C(=0)NH(aryl) groups, -C(=0)N(alkyl)2 groups,

25  -C(=O0)N(aryl)2 groups, -C(=0)N(alkyl)(aryl) groups, -NHa, -NH(alkyl) groups,‘
-NH(aryl) groups, -N(alkyl)2 groups, -N(alkyl)(aryl) groups, -N(aryl)z groups,
-C(=O)NH(heterocyclyly groups, -C(=0)N(heterocyclyl)z groups,
-C(=0)N(alkyl)(heterocyclyl) groups, -C(=0)N(aryl)(heterocyclyl) groups, or -
substituted or unsubstituted heterocyclylalkyl groups;



C(E: O N(aryl) (heterocyclyl) groups, -C(=0O -N(al kyl)(heterocyclyl) groups,
substituted or unsubstituted heterocyclyl am noal kyl groups, substituted or
unsubsti tut ed fydspxal Kyl groups, substituted or unsubsti tpgirR@oad2kaxyal kyl
groups, substituted or unsubstituted aryl oxyal kyl groups, or substituted or
unsubstituted 15 heterocycl yl oxyal kyl groups; R18, R', R24, and Rs may be
the sane or different and are independentdsy- sel ected fromH, -NH2,
ml(_l(?lkklyl)% grf);Jps, -NH(ar%Ll) hg{oups, l-:\l§al’kyl)2 gromgﬁ,t-N(ary:)|2)?r?)ll:plsj

- N(al ky ary groups, - het er ocyc roups, - eterocycly al ky
grgul[o_si EijhEt erocycl yl )(é%lgls)selﬁ?t%%@ﬁko ﬁgﬁékﬂkﬁgpﬁﬂﬁwgﬁ@}l}gs,t .
substituted or un ; _Qan%@)gﬂ,_ ; itute
aryl groups, -OH, ﬁgu 2%%#%eﬂ3&%§gﬁlggt ?It(ute alPEg{?g ’gfﬂgl%g%?&?.ﬁgubsti tuted
or unsubsti t ut ed ghepsrBetsrgdyclghogrpups, Nlalyl)heteredyadyl) gnospsh s@-atlyt grdumr y1 oxy

roups, -NHOH, - | kyl r - N arvl ro . | kvl ) O al kyl
gr oﬂgs, -N(aryl )%%P’%Papg:%%ﬁé{&%ﬁﬁgfség twdgaj?ﬁ gbolrégip% ,Smgﬁm-k aryl )Oyaryl

groups; 25 asd Rudsubsinged &9t gdupst om substituted or unsubstituted al kyl
groups, substituted or unsubstituted aryl groups, or substituted or

unsubstituted heterocyclyl rqups, . WO.027225 PCTI /4 1 -58in

anot her embodi ment, the erensgﬁ%e‘ﬁ?f{/%?ﬂlilgﬁu?fﬁg\?ﬁ%c?ééln%{lggﬁt%%%ﬁcﬂ PSof
conpounds havi ng sfalﬂﬁtu&ﬁr(b@h@ubitﬂté&h%}ro@%@&ﬁsu%ﬂt&te@bﬂﬁﬁﬁ&ﬂﬁf&%e&@cﬁﬁ 1ed from
the following: Y is selected from-0OH SH, alkylthio groups, arylthio

groups, -OR10 5 &8tips, -C(=0) -R' groups, -NR 2R73 groups, -CN, substituted
or unsubstituted alkyl groups, substituted or unsubstituted al kenyl groups,

substituted or unsubstityfed sabdsd¥ém ¥, QuRSiutedWp Shiubstiraey Qkill%?&ib?ﬁt ituted
ar ﬁl'kyl groups, substituted or unsubstituted beterocyclyl al kyl groups,
su

stituted df ursbsHEted o uaybstigIted Iy bgrPYRsa fUbyttutgH BLPRSUDsE gt hetegredelylor
gpsrbs,t it ut Ed'l di agr&oéé,aﬁhog&bgy%oggss)s&%xy %Pouégpm,wgﬁﬂnwo w@é&l{egut ed
yl am noal kyl groups, substituted or uhsubstituted diarylam noal kyl
groups, substi t utabiglaminogreutsssubstivatedion wrsikiystiufedragy13mind grmpgk shbstigptediops
substituted or unsuRSHLEMESENSEHE" RGHS! KbalRPs dln AR ARy 1R HRG LIyt ed or
substituted or unsubstituted (alkyl)(ary'ljamino groups, -C(=0)H, -C(=0)-alkyl
15  groups, ~C(=0)-aryl groups, ~-C(=0)0-alky! groups, -C(=0)0-aryl groups,
-C(=O)NHz, -C(=0)NH(alkyl) groups, -C( ¥O)NH(aryl) groups, -C( ;O)N(ﬂkyl)z
groups, -C(=0)N(aryl)2 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 dialkylaiimoalkyl groups, substituted or unsubstituted arylaminoalkyl
groups, substituted or unsubstituted diarylaminoalkyl groups, substituted or |
unsubstituted (alkyl)(arylaminoalky! groups, -C(=0)-heterocyclyl groups,
-C(=O)-O—heterocycly1 groups, -C(=0)NH(heterocyclyl) groups,
-C(=0)N(heterocyclyl)2 groups, -C(=0)N(aryl)(heterocyclyl) groups,
25  -C(=0)N(alkyl)(heterocyclyl) groups, substituted or unsubstituted
heterocyclylaminoalkyl groups, substituted or unsubstituted hrydroxyalkyl groups,
substituted or unsubstituted alkoxyalkyl groups, substituted or unsubstituted

aryloxyalkyl groups, or substituted or unsubstituted heterocyclyloxyalkyl groups;



¥nsubstituted heterocyclyl groups, substituted or unsubstituted aryl groups,
substituted or unsubstituted heterocyclyl oxyal kyt groups, substituted or 15
unsubsti tut ed hydroxyal kyl groups, substituted or unsubstituted al koxyal kyl
groups, or SUPVIFWed or unsubstituted aryl oxyal kyl groupSTUPHE3Le| ect ed
fromO, S, or NR" groups; R, R2, R3, and R4 may be the same. or different
and are independently selected fromH d_ Br, F, I, -CN, -NO®, -OH -ORs
groups, 20 -NR7R' groups, substituted or Whsubst i t ut ed am di nyl groups,
substituted or unsubstituted guariidinyl groups, substituted or
unsubstituted primary, seeopdgkded om M EIGH aupstiltéddr BEDIRMtedURRY i t uted or
unsubstituted aryl groups, substituted or unsubstituted al kenyl groups,
substituted or @FRHsSEPLigHetorainrabsiiuted Byl grounsh STHz gesdgad ainsubst it ut ed

bet erocyclyl gr . 'EH} ﬂ§ u j 2 q gg@ [ oups,
substituted or gﬁgﬁtgﬁg?%%g a% ‘ﬁ%ﬁiﬁ%ﬁ?ﬁ%?%géﬁﬂ%éémgh tlbﬁﬁéﬁﬂmbr

unsubsti t ut ed disablstitptedror nosubktithted) dnlkymmisufotps, mitatued oungwbsitutedit ed

aryl am noal kyl groups, substituted or unsuhsti tm di,aryl am noal kyl groups;
Substtuted or GHELBREPEEREH Lo e Ram s P OBt | t uted or
unsubstitut ed hefiRfRENDr ihabkithted El‘ky'lp%guﬂ[ subfstitaell Bl SusubMinfied Z¢088ups,

PCT/ USOL1/ 42131. -59 R5, R6, RV, and may be the sanme or different and are

i ndependent |y sefec@BY -CfoM-lkyigroumss or £C(F0)-amdfaroupsoH, - ORL9 gr oups,
-NR2R2'  groups, -SH, -SR2groups, -S(=0) R23 groups, -S(=0 2R24 groups, -CN

substituted or unsubsti tyt geh el Y heIaRIRS dift e bid 418 Bflenadipgubst i t ut ed
guani di nyl groups, 5 substituted of unsubstituted primary, secondary, or

tertiary al kyl @g¢letgsistromn gihstitutedtos drosubstituied alkst grounseshbatitpied gr bufubstituted

supsti o0 7 URURRL K SRS UL bt 0t
il e o mesemesiseicutibman b Gip o metbap
onsabet i uted oLyl T AgRl o gRauPS SHRSIAMI Sty pISHRGLA o4
groups, substit gi@gs,0C(HONQEYDE poaps, -CekGNGyBE ylohpri-Tea0KYIkgn@HDS,

substituted or unsubstjtuted heteraocyclylalk ; groups, -C(:C&FQS_Qroups,
substituted or GREEHSTPHTHEHOFFHSEN Img'?%l}‘és ErOURSy FETHIFE 0f vbubstimied

unsubsti tut ed heighagdaliyl EhR0sldsiuted R WRSubstEWES bixfidifaffhodliyl groups,

substituted or unsubstituted arylaminoalkyl groups, substituted or unsubstituted

diarylaminoaikyl groups, substituted or unsubstituted (alkyl)(aryl)aminoalkyl
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 alkoxyalkyl groups,
substituted or unsubstituted hydroxyalky! groups, substituted or unsubstituted

aryloxyalkyl 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

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 alky} groups, substituted or

unsubstituted aryl groups, substituted or unsubstituted heterocyclyl groups,



3
unsubstituted hydroxyal kyl groups, substituted or unsubstituted al koxyal kyl
groups., 15 substituted or unsubstituted aryl oxyal kyl groups, or substituted
or unsubsti rut rocycl yl oxyal kyl groups; R and R same or
different and g?% Pﬁdgpendently selected fromH, -OH, sulronsalieltutel(c}!(f31
unsubstituted al koxy groups, substituted or unsubstituted aryl oxy groups,
-NHL, substituted or unsubstituted al kyl amspo groups, 20 substituted or
unsubstituted aryl am no groups, substituted or unsubstituted dialkylam no
groups, substituted or unsubstituted diaryl am no groups, substituted or
unsubstitut ed (al&EPEY W(=xahky] groopspsC(=s0baty] gravmdCoOMNEybst i t ut ed al kyl

o oups. o -0 =0t SpyralgRSthes et Ritca PRdtBa bt pet or

unsubstituted aI KyJ(=0519uB8): gmiyg)s(:(ig;w(d}kﬂg(a@@sgm@glngt:@joaiwh ghAUPS,
substituted or unsubstituted heterocyclyl gr oup substituted or

unsubst i t ut ed - het €XoEYepi §TRDS. S IPSHE‘}B‘?S‘ oru %9)“[“]3‘1 ﬁet@(’@@}ﬂ%‘ﬁﬂﬂ“@%oups
=0 | L A =0) NH2,
=0 N g GO By BBy o s ARG o R0, < O
groups, . - C(=0) N( aaikplangingpition p@ups Sibspd ar kyshbgtiarsd JiallgylaminealkiA@r@P4,22598
PCTIUSO/42131 ) | £yl ) - NH | kyl) 2
groups, -N(al kyl) ?‘gsuhl\tfjd or unblﬁ)a[ te& @éﬁﬁ%ﬁg%rglﬁs ,gd% @t)eg))%r Ousﬁgsiuéurt%g;cl zl g
groups, -C(=0 N(diﬁylemﬁmylkywr«)@sgsmbmmf:d erG(esDiiifrett Kalkvi (el aniacatieliyi ) gr oups,

-C(=O N 1) (het |yl . 5 R | ect f H -0O4 alk
o oups, aryl oxy GBI Rl oy a@h—?-ﬁe‘?«ﬁ{yaﬁﬁwﬂﬁ%moups -

-N(al kyl) 2 gr eupsc(= Nranmeae?ocma?:@@ups @K%)kmtn)s(eﬁfcy&m)zggrr substituted or
un$ubst| tuted al kyl gr oups,
g

eter ocygﬂcy g\?r ou? het erocyclyl)2
groups, -N(all yI )G W@awewtycygw@wps (SO %er@fyc YWherowpst i t ut ed
aryl groups; %g%&lﬁeéﬁ'ﬁ%%tfe&ﬂ&bﬂdc h&gﬂi Eﬁlu ﬁfﬁ&ﬁto!rwt ed al kyl

groups, substltut or unsubstituted aryl groups stltuted or
unsubsti t ut ed hetwnsgsiticd hydrgryalkys groRy3 substitgiefl ev tllédbSFIﬁJ@d\ aikoxgalkyd graups.ed or

unsubstituted al kéﬁhsuﬂft%&%nsubsﬁmted aryloxyalkyl groups, or substituted or unsubstituted

15  beterocyclyloxyalkyl groups;

R R® R*, and R” may be the same or different and are
independently selected from H, -NH-, -NH (alkyl) groups, -NH (aryl) groups,
-N(alky})2 groups, -N(aryl)2 groups, -N(alkyl)(aryl) groups, -NH (heterocyclyl)
groups, -N(heterocyclyl)(alkyl) groups, -N(heterocyclyl)(aryl) groups,

20 -N(heterocyclyl): groups, substitnted or unsubstituted atkyl groups, substituted or
unsubstituted aryl groups, -OH, substituted or unsubstituted alkoxy groups,

i . substituted or unsubstituted heterocyclyl groups, substituted or unsubstituted aryloxy
groups, -NHOH, -N(alkyl)OH groups, -N(aryl)OH groups, -N(alkyl)O-alkyl
groups, -N(aryl)O-alkyl groups, -N(alkyl)O-aryl groups, or -N(aryl)O-aryl groups;

25 and '

RZ s selected from substituted or unsubstituted alkyl groups,
substituted or unsubstituted aryl groups, or substituted or unsubstituted heterocyclyl

groups.



substituted or unsubstituted aryl groups, substituted or unsubstituted

het erocyclyl 15 groups, -OH, al koxy groups, aryloxy groups, -NHZ2,
-substituted of tituted heterocyclyl al kyl groups, sub r
unsubsti tut ed an?%%a kyl groups, substituted or unsubstltﬁéhgghﬁgBQ

al kyl am noal kyl groups, substituted or unsubstituted diaikylam noal kyl
groups, substituted or unsubstituted aryl ag noal kyl groups, substituted or
unsubstituted diaryl am noal kyl groups, substituted or unsubstituted 20

(al kyl') (aryl)anlinoal kyl groups, substituted or unsubstituted al kyl am no
groups, substituted or unswdbendmttoduneat, Whegpresent igroniios prevides vithint grdupr

bstituted di.al kyl bst d bs t d I
O oUps,  subst t i SePPAR SRR FarEler RIA T SR ST SOy 1y
-C(=0 -al kyl gr awpsllowing( =O) -aryl groups, -C(=0 O al kyl groups, -C(=0)0-aryl
groups, -C(=O NH2, 25 -C(=O NH(al kyl) groups, -C(=O NH(aryl) groups,

-C(=O N(al kyl')2 groups, C( :%l‘\il&%r %llgoﬁ_bgg Oups, . - %:C%N%ﬁaltﬁxigg glar y_IO)ngr oups,
~C(=0) - het erocyclyl  group @ &%’M :
- C(=0) NH( het &7 ocyé&ipy| t(gwwsgroupsqmw | OCM CAubktitdted 0P URBbstituted

-C(=O N(al kyl') (heterocyclyl) groups, N(aryl ) (heterocyclyl) groups,
substituted or AFLESRPS etsHuGd W@?ﬁ@%@@ mirgm/sm@ilerie a6l-

het er ocycl yl am nggf, g}ﬂne@ 1 gra p?ss"ub il fi‘?oxya Qﬁta}eﬁ sb g&"lﬁ@%ﬁ@ kg'r

groups, substitute ute group St
unsubsti tuted auryahanhgtahtbctpdtergcr}mmm}gyl (grougubabstmmdeu msuhamsu:ldst ituted

het lyl k h i f f t and
e i nabpendent 1o budee Er sRBider pib b Gr! SRR IRl BT o oups.

supstituted mr aswiedd driuhastitaiey bry@nthdatiy] glo0pd, isihstiegedur wanditased t ut ed
heter ocycl yl grqyps, substltuted or . upsubsti tuted heterocyclylallcyl

G Oups. | O =0) H AR Bpaayungy BRFLIEN oS|Iy AP RARSILE) N D,
- C(=0 NH(al kyl ) g%@y%bsmg&r&&nmk& Bl hete; ewmbﬁm@rm(;@l KtbtedbOUPS.

-C(=O N(aryl )2 groups, -C(=O) N(alk I)(aryl) gr oups, substituted or
unsubsti t ut ed arﬁnﬁ@amydhgtﬁr@ lgsqus,tspmﬂw @run@mw%aﬂdtgwps

al kyl am noal kyl gg& OI%HQI%E dehddh ﬁge % dsﬁsﬁh}é}iloam noal kyl
groups, substitut e unsubstitute yl “groups, substituted or

unsubsti t ut eth mnwbytitaneda bydraxlalkyl gnoupsp substsiulbé tor uwbultmpd dkeubky] groemsd
(alkyl) (aryl)ani A?%\?rls#%led or unsubstituted aryloxyalkyl groups;

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

R!, R%, R®, and R* may be the same or different and are
independently selected from H, Cl, Br, F, 1, -CN, -NOz, -OH, -OR” groups,
7 20 -NR¥R"Y groups, substituted or unsubstituted amidinyl groups, substituted or
&. unsubstituted guanidinyl groups, substituted or unsubstituted primary, secondary, or
tertiary alkyl groups, substituted or unsubstituted aryl groups, substituted or
unsubstituted alkenyl groups, substituted or unsubstituted alkynyl groups,
substituted or unsubstituted heterocyclyl groups, substituted or unsubstituted
25 aminoalkyl groups, substituted or unsubstituted alkylaminoalkyl groups, substituted
or unsubstituted dialkylaminoalkyl groups, substiﬁlted or unsubstituted
arylaminoalkyl groups, substituted or unsubstituted diarylaminoalkyl groups,
substituted or unsubstituted (alkyl)(aryl)aminoalkyl groups, substituted or
unsubstituted heterocyclylalkyl groups, or -C(=0)R";



groups substituted or unsubstituted heterocyclyl am noal kyl, substituted or
15 unsubstituted di het erocycl yl am noal kyl , substituted or unsubsti tuted
(heterocyclyl)(al kyl)am noal kyl , substi t ut ed or unsubstitut

(het erocycl yI )¥9 %ﬁl)’;&m noal kyl, substituted or unsubstit ut Z’gT’éJF%%&?él kyl
groups, substituted or unsubstituted hydroxyal kyl groups, substituted or
unsubstituted aryloxyal kyl groups, or subs{ituted or unsubstituted

het er ocycl yl oxyal kyl groups; 20 R 6 and R20 nay be the sane or different and
are i ndependency selected fromH, substituted or unsubstituted al kyl

groups, substituted or uﬂéup‘sm’tajﬁednwymbﬂgrs@mpmdﬂfer@uhxﬁitdréut ed or

unsubstituted heteroc cIyI ou and R21 sane or different
and are i ndependé‘i‘ilt"ll"‘y’ﬁl ené‘éls%lﬁ‘it‘;é’dg?’fléﬁqll’ B &t P@téﬁ{ %\Jr%ﬁlﬁ’ét NRJtRe{j al kyl
groups, substit ubaf,Ors@S SRPSHASE | Ep_t@&k%ﬁwpsgré?u@m%%wsl 1eN &b @iuted
unsubstituted het erocyclyl groups, O - al roups,

-C(=0) - ar yI gr oups Unsmeﬁim}mudmqurei@)imbwt%;d 9r @p@up@wdg@em@mg(@pw )

3 oups. ‘C( 3)5@( ?\IlltEXﬁQea o%gsuesma&g?g} &{nx&r or%mgﬁ%@gg SNk (aryh)

unsubsti t'ut ed hETOEﬁ@ﬁb’mhIYddEHrjﬂ}Qro@S cnubﬂn,tuté& d} dﬂﬂib@rﬁﬁ@& alREdy \g5ps, 4@WsBtuted- 62
substituted or unsubstituted an noal k ﬂgﬁg@ substituted aor unsubstituted
“bﬁf t4ns

al kyl ami noal kyl @F BEpyestitegalieyny} graups o TheBeytedihsierary lF e ky |

groups, substitutiRgdmRE oHG&H@sﬁftﬂtéMl@ﬂaxﬁh&dﬂ@F?Mﬁd kthstifhtAUR Snsubssitd t ut ed or
unsubstituted diarylam noal kyl groups, substituted or unsubstituted

(al kyl) (aryl ) an ddiylampoakyhgreugss SUbe@(lfﬁ@yl HephsHmEd @rylpmigpaigy groups,
C( =0 - O het efpocy, §ut 3oL HRSbstititéd di 8%'#0%@1 Lvken@E QU RRubstituted
=0) N( het er ocyc]?tl ?{ ; gr oupsS e é?zi:r a Ie% ?ﬁ)\ét er oeyc(? y#?‘ﬁgrsoltﬁlgs,
=0 N(ar yl') ( het@kdxyelaniroadiryd gpeps, sehshmteil butesdbsutethbaratyiclyltigt h,
-ocycl yl am noa-ry| oLpS bstitu 0 y LLULE ed h droxyal kyI
groups, substit utgedlg% e (g&%;s‘l%m‘fpﬁt ésq?t Cg)?(rya {Dmgr oups %g "SWBstituted or
unsubstitut ed ar yhtexyet by hnsgboinpal heerocs tiplatinoalicgckr oups Usubstivsted tut ed
het er ocycl yl oxyal | ryl . gr oups; 8, Ra, ...and Rss may bhe the sanme or
di fferent and ar &S %ﬁﬁ%@?@é‘?ﬁ%lﬁ?"@ét Sggmf“rt‘iﬁlrﬁrl—‘fm“%—%te aw&wcgf‘l@r oups,
-NH(aryl) grousps ,sunsnM(eaIothshzstmftmmoxyahKyagraéﬁSZ offudkRsted oNgbibsaten( ar yl )
groups, -Nrl (heterocycl ){
heterocyc]y oxyalkyl 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, -NHz, substituted or unsubstituted 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(=0j}-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)-aryl groups, -C(=0)0O-alkyl groups, —C(=0)O¥aryl
groups, -C(=0)NHz, -C(=0)NH(alkyl) groups, -C(=0O)NH(aryl) groups,

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



35 groups, -N(heterocyclyl)(aikyl) groups, -N(heterocyclyl)(aryl) groups,-
=N(het erocyclyl )2 groups, substituted or unsubstituted ally] groups,
substituted or unsubstituted aryl groups, -OH, substituted or unsubstituted
al koxy groupsWOo¥l8% i t uted or unsubstituted-aryl oxy group8CTEeH4213ut ed or
unsubstituted beterocyclyl groups, -NHOH -N(al kyl)OH groups, -N(aryl) Oll
groups, -N(al kyl) O al kyl 20 groups, -N arydO)OaI kyl groups, -N(alkyl)O aryl
groups, or -N(aryl)O aryl groups; and Ru 1S selected fromsubstituted or
unsubstituted al kyl groups, substituted or unsubstituted aryl groups, or

substituted or u bsid sls group of
conpounds, at IeggltEI glﬁiégg%ﬂ?%rdﬂs %é?f?lbgirou&% Mﬁg)e ec‘#gdwgg%ﬂ?ggsti tuted
or unsubst iot ut ecgrtams,di%g&lyl)gﬁnoumss C%@NH(M@QGM@YD ggngIbst i t ut ed guani di nyl
groups, substitu unsu tute Jgroups,
substituted or gg ggi(lh?tep&ﬂc %1} &P b&ﬁ ﬁa'bgh ero&%%@s% PP €d or

unsubstit ut ed di-a{&@)NaiymedtdeydycyHRuRps; substl t ut ed or unsubstituted
aryl am noal kyl WO 02/22598 PCT/ USOL/ 32131 -63 groups, substituted or

unsubstituted di aryl ani nogj, tituted or nsubsti t d
(al kyl) (aryl Yam no)altl | cyl ! %%ggteggr%’g‘tlil’t Eﬁ@&“&xy&ﬁ%%swﬂm gqups I,
heterocyclyl al k¥N}MW§fOU§SUbNH(aW§ BuR -N@BYDS bicupd, EN(aryl)2 gro

u
het er ocycl yl am noal k%}}( c);roups substituted or unsubstituted ﬁydroxyal kyl
groups, substi t ulNEKydfargl @F@Wbs‘ﬂb%ﬂﬂkt@d)fm%@ﬁﬂ@bg@%% N§Gl§§’tqcb’€ib’léd or

unsubsti tuted a Y L I L&AV Br

het er ocycl yl oxy {@F g‘ir({f)%p{ggf(:%bougér)oﬁ S nge %%/B %rs se teﬁﬁgP
substituted or umsuwbshied aty@draps;l groups, substituted or unsubstltut ed

he erocyclyl groups, substituted or unsubstituted heterocyclylalkyl groups,

20 S0 o S Uy g O Pl S
C( O) N( al kyl) (arsybspitgpdourpssutstitost iaty gedps or mammarumwsmmhaémwcngr oups,
substituted or uusubstituted al kyl am noal kyl groups, substituted or
unsubstituted da@P&y| anmi noal kyl groups, substituted or unsubstituted
aryl am noal kyl groups, substituted or unsubstituted diaryl am noal kyl
groups, substituted or unBUlstelettad cﬁdm:IPS s@hsitkg»tbq ()am;sh‘t)samtmmhkgfougsr,oups
s”bSt ituted or 4 S%Ql% tdl gruutnseu str}uel}e grougs snr;gsgtu?ed (}/r unsubstitnted heterocyelyl
15 groups, -OH, alkoxy groups, aryloxy groups, -NH2, substituted or unsubstituted
heterocyclylalkyl groups, substituted or unsubstituted aminoalky}l groups, substituted
or unsubstituted alkylaminoalkyl groups, substituted or unsubstitated
dialkylaminoalkyl groups, substituted or unsubstituted arylaminoalkyl groups,
substituted or unsubstituted diarylaminoalkyl groups, substituted or unsubstituted
20  (alkyl)(aryl)aminoalkyl groups, substituted or unsubstituted alkylamino groups,

( i substituted or unsubstituted arylamino groups, substituted or unsubstituted
dialkylamino groups, substituted or unsubstituted diarylamino groups, substituted or
unsubstituted (alkyl)(aryl)amino groups, -C(=0)H, -C(=0)-akkyl groups,
-C(=0)-aryl groups, -C(=0)0-alkkyl groups, -C(=0)O-aryl gfoups, -C(=0)NHa,

25 -C(=0)NH(alkyl) groups, -C(=0)NH(aryl) groups, -C(=O)N(a]]cyl)z groups,
-C(=O)N(aryl)2 groups, -C{=0)N(alkyl)(aryl) groups, -C(=0O)-heterocyclyl
groups, -C(=0)-O-heterocyclyl groups, -C(=0)NH(heterocyclyl) groups,
-C(=0)N(heterocyclyl): groups, -C(=0)N(alkyl)(heterocyclyl) groups,
-C(=0)N(aryl)(heterocyclyl) groups, substituted or unsubstituted



gr%ups; substituted or unsubstituted diheterocyclyl an noai kyl groups,
substituted or unsubstituted (heterocyclyl)(al kyl)am noal kyl groups
substituted or unsubstituted (beterocyclyl)(aryl)anunoal kyl

substituted or W&t i t ut ed bydroxyal kyl = groups, substituf E%VZL”
unsubstituted al koxyal kyl groups, substituted or unsuhstituted 20

aryl oxyal kyl groups, or substituted and unggpstituted het er ocycl yl oxyal i cyl
groups; -NR2R21 groups where |IF is select from substituted or
unsubstituted heterocyclyl groups; -NR20R21 groups where R27 is selected

from substituted yefd HQ&HOS]_E&]%@OUPE subs@i%h@d’ GGGttt AY@Sxyatl ro%sH ;
-C(=0O -aryl groups, - N 1-1(al kyl) groups, & NH(aryl)

groups, -C(=0) N( atbestifujed (gmuqbst}mtedzﬁktémlkﬂ) gupensy bubstitied Qpwnsubstituted

C(=O N(al kyl ) (ar up I _ [ oups,

substituted or uyr‘\“é’%lj%xg'?&?’ glépsgéﬁ S%Sa dI gurng%bggt%ed ﬁqc?u&}g'@%l gtoups!

unsubstituted al kyl anri noal kyl groups, substituted or unsubstituted

di al kyl ani noal | cyl groups,R$ufisR? tmay beithesamn eudisfeictiand dreaingdpemientbal ky |

o7 “unsubst | taCed o AT ARye bt BT . Lol anbiies o

unsubstitut ed betasil @eomps, yshbdiniicdr KiidubstBititod P&eroSitbs tdups, @dbstifuted R UbST i t Ut ed
hydr oxyal | yl groups, substituted or WO 02/22598 PCT/USO /42131 -64
unsubst i t ut ed al PEBRSHEPRY hetgoexshdalkod groups. r Gt el Hor- CirSUBLY) FoMRsd ar yI oxyal ky!

groups, substit St h E9RM QUNIRH ,
substituted or ugés:ubstl P?x%gkﬁ h%(:_tlaér)g;ﬁ;ciég(/l oxyalglg/yl)a%r%ﬂj s( or (%a((ﬂ;:lb)Ru
groups where 0 |$r®e$,e€(e@)fﬂ@b<ﬁd)1—grouml\ﬂqz O)NWDZI@OI)pngGia@N(aﬂNH(ml})'I)

grpups, -N( aI sHQs%’tutefd(\‘cg] [ Ydbd it ch Qﬁ) ?aliqil ﬁ?x“p@l ! tMt&{ M haBLANRS

“NH( het er ocyc STerocy
N( het er ocycl yl ) ( aﬂq]a)mml]@pgpupsl\lédbeﬁtﬂ&d)Glymisyﬂs)lﬁlt@rdm]n&amlﬂoﬂig/l piloupsed or

unsubsti tuted u ub tuted o] unsubstlt aryl ox roups, or
substituted or ‘Kbssﬂ%&ﬁ 0?6‘?%’3 ?QSW{:“I 9159'195’8 t#“tﬁ‘g? ‘8155’1% d

enbodi nent, the ﬂfa@)ﬂﬁﬂinoﬂﬁyd%li’ddp@&u&ﬂﬁﬁﬂﬂﬂﬁﬁﬁ&stﬁ@te@m@@mﬂ&nﬁﬁmﬂ@r mulal in
whi ch the substl tuents described bel ow define a fourth 8roup of conpounds:

Y is selected fr@FRUWPHIEbsGmedgrappibplityeqhegerclyimireatindg sybSitiye ot - or70
groups, -C(=Q5 Rungibghied dinNRbEREZrShAURS, subsahteofkitsithRgd or unsubstitut ed
al kyl groups, substituted or unsubstituted al kenyl groups, substituted or
(heterocyclyl)(alkyl)aminoalkyl, substituted or unsubstituted
(heterocyclyl)(aryl)aminoalkyl, substituted or unsubstituted alkoxyaikyl groups,
substituted or unsubstituted hydroxyalkyl groups, substituted or unsubstituted

aryloxyalkyl groups, or substituted or unsubstituted heterocyclyloxyatkyl groups;

20 RS and R* may be the same or different and are independendy
selected from H, substituted or unsubstituted alkyl groups, substituted or

unsubstituted aryl groups, or substituted or unsubstituted heterocyelyl groups;

R'7and 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)NHo,
-C(=0)NH(alkyl) groups, -C(=0)NH (aryl) groups, -C(=0)N(alkyl)2 groups,
-C(=0)N(aryl)2 groups, -C(=0)N(alkyl)(aryl) groups, -C(=0)O-alkyl groups,
-C(=0)O-aryl groups, substituted or unsubstituted heterocyclylatkyl groups,



T R S T R i e e e

Sl

35 unsubstituted 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, substituted or unsubstituted

di al kyl am noawkyb2geoups, substituted or unsubstituted arycamsnaaikyl
groups, substituted or unsubstituted diarylam noal kyl groups, substituted
or unsubstituted (al kyl) (aryl)am noal kyl 20 groups, substituted or
unsubstituted heterocyclyl am noal kyl groug®; substituted or unsubstituted
het er ocycl yl groups, substituted or unsubstituted aryl groups, substituted

or unsubstituted heterocyclyl ox aI roup substituted or. unsubstituted
hydr oxyal kyl gr 6%%‘“‘%‘?%‘%“? byt S’i“%l‘?ﬁ'gﬂb??‘llﬁsuf‘@am&ﬁeﬁ85(9%§I“R§}‘It“t‘“§j’r oups, or

substituted or 1&&%&@%{% ufd, bt xﬁmm&hkﬂyhnﬁmﬁm@d dRRyhdithafi§l sokid from O,

S, or NR14 groups may be the sane or d|f erent and are
i ndependent | y sehbstituset ¢rrlmnmh6hm@ ar}'BimmcFélkyll groug| subskiped or@HsubsiIRES gr oups,

- b d d .am .di b d '
or unsubet ¢ ot SRRk RS iRt Y BB D ey,

secondary, oB V@r@%?ﬂ%)mddﬁﬂﬂl/gﬂ&ﬁﬁlC(—@ Q-Beétkioaycyyl gkdupk, gr oups,

substituted or unsubstituted arli grou supstituted or unsubstituted
Y

al kenyl groups, “S{ipSNE{hetsrrcyely Hb%t'&‘u@l%(h%‘?ﬁ@ﬁWX“@F%’Bbs substituted or
unsubstitut ed heterooMalyl) it c‘j:{l) gllbg?g LEUt @@y aRarRstiyh Lg;ﬁ% am noal kyl
al kyl am noal %s

groups, substituted or unsubsti | Kyl groups, tituted 5
or unsubst it ut edulgstiaited/dramisuhstatiey k. gm!qbdalmggzﬂbtllglf@lpe,obub&ﬂnuﬁ’sqzrbstl t ut ed

aryl am noal | cyl U u stl ed or titu | an oal kyl
aroups. eubsti COPREReoTET LIt Eoul R R bR SRk RGO LR
substi tuted 10r stﬂsmubed oﬁmﬁmﬁnﬂneﬂ erytuxy aikyll grbupyg] oxgqnbslmﬁc;d ofunséiseE)eR18 groups;
R5 R6, R7, and R8 may be the same or different and are C 10 i ndependently
sel'ected from Hhe@‘)cyéb’loxﬁﬂ‘ﬁ BIOUR{R, -OH, -OR19 groups, NR2oRu groups, -SH,
- SRgroups, -S(=0) R23 groups, - O)2R2' groups, -CN, substituted or
unsubstituted- am di nyl grRUpE?, Bhst REUbBheohe bunsidrsiiffdretadd gieani di ny|
groups, substituted or unsub t|t ri second r tertiary alkyl
groups, substi t dpdspendsptt 3(1??%93?5 ’eg‘l}g ﬁ@w&wéuﬁ{ﬁ?{fi}t%wp S

Unsubsti{ ut ed al Kemyu-GraunsN @ pht bl el Gl ASRE SN wbedoiy Y|
groups, substituted or unSubstituted heterocycl qrou

15  groups, -N(heterocyclyl)(alkyl) groups, —N(heterocycly aryl) groups,

-N(heterocyclyl)2 groups, substituted or unsubstituted alkyl groups, substituted or
unsubstituted aryl groups, -OH, substituted or unsubstituted alkoxy groups,
substituted or unsubstituted aryloxy groups, substituted or unsubstituted heterocyclyl
groups, -NHOH, -N(alkyl)OH groups, -N(aryl)OH groups, -N(alkyl)O-alkyl

20  groups, -N(aryl)O-atkvi groups, -N(alkyl)O-aryl groups, or -N(aryl)O-aryl groups;

and

AN

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

groups.

25 ' In the third group of compounds, at least one of R°, RS, R’, or R® is
selected from substituted or unsubstituted amidinyl groups, substituted or
unsubstituted guanidinyl groups, su;ostituted or unsubstituted saturated heterocyclyl
groups, substituted or unsubstituted alkylaminoalkyl groups, substituted or
unsubstituted dialkylaminoalkyl groups, substituted or unsubstituted arylaminoalkyl



sdbstltuted or unsubstituted al kyl am noal kyl groups, substituted or
unsubstituted dial kyl am noal kyl groups, substituted or unsubstituted
aryl am noal kyl groups, substituted or unsubstituted diaryl anm noal k
groups, substiWVQ2@58% unsubstituted (aIkyI)(aryI)an1noaI%V1“ﬁ?ﬂﬁﬁé,
substituted or unsubstituted heterocyclylallcyl 20 groups, -C(=0 R3 groups,
substituted or unsubstituted am noal kyl gr yp substituted or
unsubstituted heterocyc]yl am noal kyl group substituted or wunsubstituted
hydr oxyal kyl groups, substituted or unsubstltuted al koxyal kyl groups,

substituted or u %%&b%téuhéﬂuﬁgd G YRRl Kiélylﬂﬁiﬁé‘é}ngl gEHJp§ ubsstihkddigd or
unsubstituted heterocyclyl oxyal kyl groups: R14 may be the sane or

different and ar @mub@l@p@ﬂd@hﬂ)l@yl)mnméﬂ@}?soﬁ’qlt}slﬂﬂﬂe@]qf usyybsitytedit ed or
unsubstituted al , y groups,
-NH2, substitute g%%”gﬁgﬁﬁi%??ﬁ?e%b§ﬁ§§?%ﬁ$ﬁ%%gﬁgﬁgé?kggﬁﬂ??#¥% ed or
unsubstituted ar yreupk nsubgitaedsr, unsublithiied hjzc&dx;&tkyhgmu;bzsmiﬁsumted or di al kyl am no
groups, substi_tuted or unsubst | uted di aryl am no Qu ubstituted or 30
unsubst i t ut ed>( al'BSPP§HEied pikan %Pﬁﬁpgmséﬂﬁng?%ﬂ%ﬂmgﬁiﬁﬁ @?%@Hﬁ@d al kyl
groups, WO 02/ 2259 8,3hdd S bhhBstked ne%oew?ﬁ;&yﬂwl%ﬂ) ?5 JORSUR s bikeaR ar |
groups, -C(=OH, - O -al kyl groups; roups; R10 is

sel ect ed from subssd qctﬁﬂefﬂ)ﬂbwbém@@ﬂ)@tmlﬁehs@ﬁteélaw grcglpwplsstlmt@mmubmt@gn or
unsubstituted aryl, b t yclyl 5
groups, substi tu%heﬁg%? Hzlsrf%r gtﬁ)gﬁwé %el@éurbg{;@tépiﬁe oU%/cl‘i’ﬂalﬁﬁg? 51}39 -C(=OH,
“0(=0) - al kyl gr oufé=OYR(<)=Qirayy] ggmpsip€(=OXNEQ) CL-=0RH (alfiylbepsps, - O =0) O ar y|

grﬁé:gs'\'( k1 PR L Bl N Bt gtomen s R 8%y 1) g oups,

- NH( al kyl ) -g(aeom(,alkybndfﬂ)rgtbﬁpsggu@umed oN{r3hite}itu)ed a@idEmS]) groups,
-N(al kyl ) (aryl) 10 yl')2 groups, -C(=0 NH hetero%clyla gr oups,

C(=O N( het er ocycl%ﬂP;}]‘ ‘ﬁf@d’&%“bsm‘éﬁfd-@)(wlﬁmﬁ}ﬂl@ﬁ%‘@ér%w tef} O ugFsstsEted or
- (=0 N(aryl') (het@igemahydy] gfoﬁfﬁ'so%bsﬁuteh or 85EGhas: &y lgﬁln'(')'alkYI Qrbup@l koxy

groups, aryloxy groups, -NH roups, -NH(ar gr oups,

-N(al kyl)2 gr oup§Ubﬂlm&%W@b§F@ab@aW1@m I%I?EIWI}S( élrby'llt)lte@ wagbm@w@st ituted

or unsubstit u,lt5ed (QlkcgﬁY(laryg)EﬁﬂBﬁkyl gwﬂg)p%E&‘El&?éﬁcclrﬂngubsntuted heterocyclylammoalkyl

groups substituted or unsubstituted diheterocyclylaminoalkyl groups, substituted or
unsubstituted (heterocyclyl)(atkyl)aminoalkyl groups, substituted or unsubstituted
(heterocyclyl)(aryl)aminoalky! groups, substituted or unsubstituted hydroxyalkyl
groups, substituted or unsubstituted alkoxyalkyl gronps, substituted or unsubstituted

20 arylbxyalkyl groups, or substituted and unsubstituted heterocyclyloxyalkyl 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
heterocyclyl groups, -C(=0)H, -C(=0)-aryl groups,-C(=0)NHz,
-C(=0)NH(aliyl) groups, -C(=0O)NH(aryl) groups, ~-C(=0)N(alkyl)2 groups,

25  -C(=0)N(aryl): groups, -C(=0)N(alkyl)(aryl) groups, -C(=0)O-alkyl groups,
-C(=0)0-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

30  (alkyl)(aryl)aminoalkyl groups, substituted or unsubstituted heterocyclylaminoalkyl
groups, substituted or unsubstituted hydroxyalkyl groups, substituted or



@roups, -N(heterocyclyl)2 groups, -N(allyl)(heterocyclyl) groups, or
substituted or wunsubstituted aryl groups; R72 is selected fromH,
substituted or unsubstituted al kyl groups, substituted or unsubstituted
aryl groups, WP ®RB& ituted or unsubstituted heterocyclyl PEHUSMEEPY; R' is
selected fromH, substituted or unsubstituted al kyl groups, substituted or
unsubstituted aryl groups, substituted oréﬂnsubstltuted het er ocycl yl

groups, -OH, al koxy groups, aryloxy group substituted or
unsubstituted heterocyclylal kyl groups, substituted or unsubstituted

am noal kyl gro I roups,
substltu?edgoruﬁﬁghaﬂﬁltu%gégﬂﬁgé-%&lgﬁgﬁggdf§ghgggﬂggxagm%§9£¥ﬁ¥£u P
unsubsti t ut ed arsyﬂ:samtﬂralaaluhyibstgmadupeic:rocygnlgb@kyltgmmm o substgutbd b1 tmsulmimted _
di aryl am noal | cyl o S stituted.or ubstituted,.

(o k15 Car ) ameis RGBT Efouiss E PP B tisE ™ slerd g% B o
groups, ~ substi t-MHeANEI(alk) P%ﬁ?ﬁéd , ENHESyIREohpeT1- N(hll@ﬂﬁlg?@ps SWaid dbgs, o

unsubstituted WO 02122598 UsOl/ 42131 -67 dial kyl am no grou ps,
substituted or o (arylewuryi-NHAeEoY6lyY Esups, P&hﬁ@&onqm% kydy groups,

unsubstituted (a r ’
-C(=0O-aryl gr ouip\)zgﬂé e}%?&%ﬂf@fﬂl %(}QTPQ %kgaemc)gg? 9 (%_6 Cg g%ulb%nrl%%%&ns-g%?H@NHz,
g(( Co)mF( al |k§/ ) agyl gupps, wﬁi(tm@d\%ﬂ(muﬁstgt?@d@wl) y gr@(psobwé(wbtgﬂe% ar grOU|OSI I5
-C(= ary ro ary groups eterocycly
groups, -C(=0)- g&ﬂ%@%#%%@%F éﬁ 5 - C(=O) NH( het er ocycl yl ) groups,
G0 N(aryl ) (et o) oty vinyeginomps amsihntot {4 ptlsor inomibeindbs
ary e erocyc egMuothpSem et inve L S
heterocyclyl m noal k sub i tuted .or subst dr oxyal kyl
grbups, @ubﬂ@?}%{’@ﬂg{)@"ﬁ‘ﬁ% {Lhﬁd“‘%fF‘R’BWQFW?’ “B{’eg gg‘%&b@? Ruted or
unsubstltuted M@Qﬁi&hﬁﬁhdgroups or substituted or unsubstltuted
heterocyclyloxyalkyl groups; R15 and R19 nay be the sane or different and
are independently selected from substj &f nsubstlt ted al kyl groups,
substituted or unsubstitu éHRCQF9%° ‘GEL§ ﬁﬁ?@ﬁ 8WHHH§UB§i|93ted
het erocycl yl gr s, %:'éb JRt”Ugtr&ibsOiNlﬁﬁl‘Ug}Shik%St(tNU%%@mbﬁﬁﬁf SfMBdnlt@l Kyl
groups, -C(=OH, alrou ps -C(=0 -aryl groups, -C(=0) NH2,
C( =0) NH( al kyl ) agwbgliggps snas&@)e 19 apsyb%ntuted alkenyl groups, substituted or

15  unsubstituted alkynyl groups, substituted or unsubstituted aralkyl groups, substituted

or unsubstituted heterocyclylalkyl 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
20  groups, substitoted or unsubstituted heterocyclylaminoalkyl groups, substituted or
{ unsubstituted heterocyclyl groups, substituted or unsubstituted aryl groups,
substituted or unsubstituted heterocyclyloxyalkyl groups, substituted or
unsubstituted hydroxyalkyl groups, substituted or unsubstituted alkoxyalkyl groups,
or substituted or unsubstituted aryloxyalkyl groups;

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

R, R?, R?, and R* may be the same or different and are
independently selected from H, CI, Br, F, I, -CN, -NO2, -OH, -OR" groups,
-NR™R" groups, substituted or unsubstituted amidinyl groups, substituted or

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



grioups, -C(=0) N(al kyl)2 groups, -C(=O)N(aryl)2 groups, -C(=0 N(al kyl) (aryl)
groups, substituted or unsubstituted am noal kyl groups, substituted or
unsubsti tuted I m noal kyl groups, substituted or unsu

di al kyl am noal ngolz(lé#gsups 20 substituted or unsubstituted ar yill}gbr;llt/ﬁglal kyl
groups, substituted or unsubstituted diarylam noal kyl groups, substituted
or unsubstituted (al kyl ) (aryl)am noal kyl oups, substituted or
unsubstituted heterocyclyl am noal kyl, substituted or unsubstituted

di het erocycl yl am noal kyl, substitut ed or unsubstituted

(heterocyclyl)( altémiu); amjngx@hﬂrsy kubstgtited bt inshBin®Ed AHISHOGE) Jubdieder
(heterocyclyl) (aryl)am noal kyl, substituted or unsubstituted al koxyal kyl

groups, substit 4P SQS‘F%H§W§EPFR§'§ s ied Ok PaguRsitutesd Fopal srewpsst i t ut ed or
unsubst it ut ed arsuﬂs%ea'olfMhsuggtw&ﬁhet&%gggsyh@%ts?a%u@fed P a4k Bkt ed

het er ocycl yl oxyal kyl groups e sane or different and
are independent | ymimelkglcgreupsf substitk:d s ebstitated chligiamimralitybgriovpst eubstéthiey |

groups, substictut StJt d ar ituted or
unsubsti t ut edlshet eg%sgés&%q‘f&] glgﬁ #@GI\ g’ﬁ%@%&f%é’é"}bi%%q -hg R* and
R21 may be the safganmtifioalityl kﬂjh@@]&ulﬁﬁlﬁitearoeuhﬁdﬁﬂﬁﬂdﬂ&ﬁﬁyla}&umﬁﬁdyl&gmﬁqd;,from H,

substituted or unsuhstituted a sub ituted or. unsubstituted
aryl groups, subélﬂ?sflﬁ‘fe&?r%}?“ﬁﬁ%%’s@ﬁ%’ﬁg@aj SLgretRst SUFEMALOr - (=0 H,

- (=0 -al kyl grouwpsy gréupsC( =0) NH(al kyl )
groups, - C(=0) NH ar ;ft)h%cf?ﬁ%g@wla%pgmpl kyI Y2 %ué@ps “o(=O N(aryl )2
groups, -C(=0 N(al kyl) (aryl,) groups, O al kyl rou C(=0 O aryl

grOups substituted or undibBhiR AR’ W@dh‘y@ﬂﬂ%p ?Ieng?%‘lj’ﬁes substituted
o kunSUbSt it ufped u?d@béﬁ@@rlt@%lele&E@H&ﬁé{ FYPBL iF yi &gh,0r O}Pn@ﬁ%bﬂ it gh2op21

yl am noal kyl groups, Substitute unsubstl t ut ed_di al'kyl'am noal kyl
groups, 10 subst ir@wedSBr -SRmps.i S(FE@)‘R agphpsnt HeaD R erounsuEY, ssbatisttdadt ut ed

or unsubst it ed o bttt BOBIo B RS BY BALIANE B YaIRHRR U1 o

(al kyI)(aryI)arnln eroc
-C(=0 - O heter ocyclwatutegrommpsx,bsnmtap;m)axlﬁ(d@emn@mcyx:ﬂeyiayy zgkxblgpmps substituted

=0) - N( het | Il vl
G20} Nearyt) ( nit bR s SRR PRI Re alishy S GBE
het er ocycl yl aisi ”@ahlk%ﬂbSt@ftéﬂmBynyBgrbqisl iubktetdted)br umn&um&ﬁlmmtceglclmgﬂds@xyal Iryl

r [ r.un | koxyal k
9 ou.ps substi tms&‘r?stlt%teduor %Ililstl)l gt{n}tflzjdt a‘:I‘kylz(;immgall}t/yfil

% bSthlted or unsubstituted
dialkylaminoalkyl groups, substituted or unsubstituted arylamiﬁoalkyl groups,
substituted or unsubstituted diarylaminoalkyl groups, substituted or unsubstituted
(atkyl)(aryl)aminoalkyl groups, substituted or unsubstituted heterocyclylalkyl

20  groups, —C(=O)R25 groups, substituted or unsubstituted aminoalkyl groups,
substituted or unsubstituted heterocyclylaminoalky! groups, substituted or

( : unsubstituted hydroxyalkyl groups, substituted or unsubstituted 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, -NHz, substituted or unsubstituted alkylamino groups,
substituted or unsubstituted arylamino groups, substituted or unsubstituted
dialkylamino groups, substituted or unsubstituted diarylamino groups, substituted or

30 unsubstituted (alkyl)(aryl)amino groups, substituted or unsubstituted alky] groups,



substituted or unsubstituted aryl oxyal kyl groups, or substituted or
unsubstituted heterocyclyloxyal kyl groups; R', R23, e, and Ru may be the
same or d|fo$ nt and are 20 i ndependently sel ected from H ﬂi) NH( al kyl )
groups, -NH(a §Pyzﬁ?oups -N(al kyl)2 groups, -N(aryl)?2 grgﬁﬂg 142131
-N(al kyl') (aryl) groups, -NH(heterocyclyi) groups, -N(heterocyclyl)(alkyl)
groups, -N(heterocyclyl)(aryl) groups, N(heterocyclyl)2 groups, substituted
or unsubstituted al kyl groups, substituted or unsubstituted aryl groups,
-OH, substituted or unsubstituted al koxy groups, 25 substituted or
unsubstitut ed akydseyedPraunbstiteed sty Hobd -O(=0)Euls+ D) uikedeletsebocycl yl
groups, -NHOH, -N aIkyI}CH groups, -N(aryl)OH groups, -N(al kyl) O al kyl
groups, -N(arylY) =Pk BRfps, -N(al kyl)Oaryl groups, or -N(aryl)O aryl
groups; and WO 02/22598 PCTI US01142131 -69 R22 is selected from

substituted or unsubstituteg salek¥d frehQUBSitutedSombibbiithRd a1 gyaﬁlggbstl tut ed
aryl groups, or substituted or unsubstituted heterocyclyl roups. In the

fourth group of sewskvdrdinsulstitpteday] greupso pulRtitutedmr upRibstgpteqRhetprocyclylan - OR15 -

roup and R1
%et e?ocycl yl gl k;fcﬁlg% g’ﬁ%)és%%tgd%srﬁn?%gﬁéﬁ&ﬂgtggcgﬁu%??ﬁ%?@é’g‘f'al YT am noal kyl
groups, substi tO(ed)-dkylgreupsstQ(=d)eddylegroups) (=) Qtakiil ggmpup@(:é)bmatyilt ut ed
or unsubstituted am noa u ibstitute tituted
di aryl ani noal ky " %‘P%ug&bﬁfé’sg‘{:&‘?ﬁﬂ{ﬁ @‘Wséﬁ%’@&s&r@?’gﬁ ig‘é’ﬂi’%oal kyl
groups, substit ut@bn«am%&ﬁpstm(ﬂ@b)m:ﬁlﬁlg'wdp)s(@f#bmmm%rbwou% oups,

substituted or unsubstituted. heterocyclyl substituted or

unsubstl t uted hetEp OEI%ﬂwlhﬁOHEﬁarW(m‘)d} E)TGB%* @@B‘?XW £TquRSe I&alkyl)(af}’l)
gubstl tut gg. di th' ber- g@@bzy% E‘{? HQRL@NH%C%@@ lyPYP&lpkf uted or unsubstituted
y

het er ocycl yl )( [) am noa roups, or sub tituted or unsubstituted
(het erocycl yl )(a‘r?@#@)i‘ifhﬁmbml)z gl‘(mgﬂpsC(éQ)N(nﬂfb’h@elﬁqulyl) gwuphdr or third

group of conpoun e -NR14 group, nore preferably where
R4 is H Pref ere ﬁ%@(he chgk']%{ﬁreu%urth group include those conpounds

in which Zis an -NR group, rmore preferably where RL is H
R" is selected from H, -OH, alkoxy groups, aryloxy groups, -NHaz,

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

unsubstituted aryl groups;

" R™ s selected from H, substituted or unsubstituted alkyl groups,
substituted or unsubstituted aryl groups, or substituted or unsubstituted heterocyclyl

20  groups;

R" is selected from H, substituted or unsubstituted alkyl groups,
| substituted or unsubstituted aryl groups,. substituted or unsubstituted heterocyclyl
groups, -OH, alkoxy groups, aryloxy groups, -NHz, substituted or unsubstituted
3 heterocyclylalkyl groups, substituted or unsubstituted aminoalkyl groups, substituted
25  or unsubstituted alkylaminoalkyl groups, substituted or unsubstituted
dialkylaminoalky! groups, substituted or unsubstituted arylaminoalkyl groups,
substituted or unsubstituted diarylaminoalky! groups, substituted or unsubstituted
(alkyl)(aryl)aminoalkyl groups, substituted or unsubstituted alkylamino groups,

substituted or unsubstituted arylamino groups, substituted or vnsubstituted



Y ls preferably an -OR' group, an -NR12R13 group, or a substitutea 20 or
unsubstituted al kynyl group, or nmore preferably is an -NR 12N13 group in t he:
first, second, third, and fourth groups of conpounds. In nore preferred
conpounds of tMO®2P¥E group, Y is a NRI2R13 group and R12 FEEOU#33pr o
preferred conpounds of the second and third groups, Y is a NR12R73 group and
one or both of R12 and R33 are H 25 OQher_preferred conpounds of the
first, second, and third groups include tHdse where Y is selected from
-N(CH3) 2, -NH(CH3), -NH(CH2CH3), -N(CH2CH3)2, -NH(aryl) groups, -N(aryl)2

groups, - NHNHZ, - HERICER) Zroups, Nﬁ%éﬂ%%ﬁ%mm%ﬁl Znino oKDY EidRBied
- NH( CH2) n\H( al kyI ) groups, - NH( Cl'12)m\(al kyl rou s, -N(al kyl )(C112) NH2
groups, WO 02/ 22 598U PRl 2ry Bamino BOOUPN(- @:(%9)1;9 (- @EE@MIMLI(QZNPQ,W ) groups,

-N(al kyl') (CH2) mN( @l kyj

i NE al Kyl gf(m)z) nEHe t P%%@ Yo W%%&?o‘%% %%Lg‘x§}°“gg eREONBY noos
ngag%S:ls - NHS(*Z 04(4@6%@%@1@))@0“?& NE( 2 CgNH(ewgly gﬂootfseW(I%O)N(ﬂHﬂmgod@hexyl ).

- , - nor

- NH( qui nucl i d- %3#]?%‘11%&5%‘9%5{ qaﬁé&éf?@}lyﬁ)%("]‘%ﬁ ?ﬁ ?)3 h¥‘8?°fr¥%ylsubstl t ut ed
or unsubstitut ed gfaﬁpgr ated) - g&er@cymm‘@ﬂ{ugg tgk;egm}p(hakr@gycqymgoups\/\her einis

an- |nteger ranging from2 to such as 2, 3, i's an integer
ranging fromo t %3—9)5@6‘&@‘3!91)’1}2:‘;20@& -E= W(M@?tgpﬁwlwwunds of the
NS banst m dazos TNl iRy MIEhUE S B8, dghtklhed o el ected Trom
-NH(CH2) (4-1m dazhﬂfyb(jyplylatﬁﬁil(oﬂlﬂgl) gr&pSJ snbekatated yi l)qsubsﬁﬂul,(e@lﬂgf)rpnyqﬂwt gubyps),

-NH( CHz) ( 2- d d NH 2-1 et dr of 1),

) NHE CHZ; E 4. B?’frgjer ?’s %St%tszl\g_' (g ﬂ}b&]’_ﬁ‘? { éfk )é{allgll, gr& ( ljbstzrgted ore urfsabs¥191¥e% uranyl )

- NH( CHR) 2[ 2- (N nedriipkyyiyb piodps it éubstltuthlﬂ'i()mmhlﬁ(ﬁlte,d)h&@ﬂ)cﬂ&yloxyalkyl groups;
-NH(CH2) [ 2- (N- et hyl pyrrolidinyl)], -NH(CH2)(2-pyrrolidi nyI) - NH( 3-

D) O DIPRS00,
are all H O her gpleefee ﬁomdubmmmmjmdslmﬁmﬂem elkffll gréips, meszmndi oxtdmmrb@utuamd
fourth groups i nczlrv dgero&pgos% sntutec[ or ur|SLb<t1tLted heterocycly! groups, substituted or
15  unsubstituted heterocyclylalkyl groups, -C(=0)H, -C(=0)-alkyl groups,
-C(=0)-aryl groups, -C(=0)NHz2, -C(=0)NH(alkyl) groups, -C(=O)NH (aryl)
groups, -C(=0)N(alkyl): groups, -C(=0)N(aryl): groups, -C(=0)N(alkyl)(aryl)
groups, substituted or unsubstituted aminoalkyl groups, substituted or unsubstituted
alkylaminoalkyl groﬁps, substituted or unsubstituted dialkylaminoalkyl groups,
20  substituted or unsubstituted arylaminoalkyl groups, substituted or unsubstituted
diarylaminoalkyl groups, substituted or unsubstituted (alkyl)(aryl)aminoalkyl
t\ groups,' substituted or unsubstituted heterocyclylaminoalkyl, substituated or
unsubstituted diheterocyclylaminoalkyl, substituted or unsubstituted
(heterocyclyl)(alkyl)éminoalkyl, substituted or unsubstituted
25  (heterocyclyl)(aryl)aminoalkyl, substituted or unsubstituted alkoxyalky! groups,
substituted or unsubstituted hydroxyalkyl groups, substituted or unsubstituted

aryloxyalkyl groups, or substituted or unsubstituted heterocyclyloxyalkyl groups;

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

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



%O selected fromH, substituted or unsubstituted al koxy groups, substituted
or unsubstituted beterocyclyl al koxy groups, substituted or unsubstituted
het er ocycl yl oxy groups, substituted or unsubstituted heterocyclyl groups,
substituted WO wW2Sbstituted al kyl -, heterocyclyl-, or ar §FTEMIHDE! kyl
groups, substituted or wunsubstituted dial kyl am noal kyl groups, substituted
or unsubstituted 25 diaryl am noal kyl groups, substituted or unsubstituted
(al kyl) (aryl)am noal kyl groups, substitu8d or unsubstit uted al kyl - or

aryl - am noal koxy groups, substituted or unsubstituted dial kyl am noal koxy

groups, or substituted orRlugn%ufgsH %géﬁ’? Saﬂé&r%@&?our%ﬁ B&%ﬁ?hc&i |

ot her conpounds of the fiTs seco hird ups | ude
t hose in which Relettad Sah &L tsebhtifutanorfansuBstituted byl grotuex strhsu&(fbdwns ubsti t ut ed

al koxy groups, substituted or unsubstituted eter cIy | koxy groups, WO
02/ 22598 PCT/ USG’PF ?‘1‘%@5 aryy grogph Sp Sflﬁ‘fe&d’fBPs“g @lr%? Focycl

gr oups, substltut;@gg)}prcpg 1%1ggﬁd -a;ylgﬂaﬁﬁsefcﬁlc—-mmz, or

aryl -am noal kyl groups, substi unsubstituted dial kyl ani noal kyi

groups, substitu éﬂolﬂﬂ(ﬁlkﬂ)&Q@ﬁu@éﬁodmﬁfawlhgﬁoﬁml-@ﬁow@w growpgbstituted

or ursubstituted Haky

unsubstituted al Kyl gt%y(g)&?f% é@ntgﬁ Xﬁ({}ga& @(Ué %1%{ %{ u?e’d

aryl ar ni noaLk?x%/-C%mq;anyl gmbpbi, ![sul:;n?chgmrgqlumnbfﬁnmbd hmexedyaﬂylaalkkwraml,noal koxy

groups, substitu unsubstitute am noa Y

substituted or ﬂ'ﬁ%ﬁr a“ft’tﬁ gyl %l ﬁ’.f}?g%}tﬁk%gy b&BﬁiB@’tedPartl cul ar

exanpl es i ncl udegkyl Gkﬂ%{d&dmmmbstmwd 10

-N-C|s di al k Inogkyaglﬁigrzlig? gx%MZN-(& al kyl) |pera2|1§ﬂ(thOCHZCI-IZ‘§l(aI kyl )z
G:l—é’(:l—l a’ltquﬂr)““@%bétﬂfb@d arylamp gD BI0PPs, 5 NPEEIYted r oups,

ZCHZN I i
- CRCZNCar y1 ) 2 bRy GO QM Ay b oind b OWPSar Al OUPS

-0 3- (1- al kyl ) pigeups iy O)-hetersayy] gr@ps- (= Rurél-hetéragiclyl groupgH2( 2- pyri dyl ),

oot B e Bl B £ e B L
fourth Ng;r oupshl lﬂic#mihl(atlltl\}:b)émtergcymyi)cgnom Cé= Qmwmyeﬁezazmypﬁ]) gtdups,- NO2, -

- OCH3, no 0 ChS i perazin

or -OCH2(2- Pyr |SH{§/‘°I“34’téddI Hgsubﬁ?%tfgb‘!%r&cyc arlmnonal 1 TP Silrué%{d 2”][s?ecllgond t%l rd,

and fourth groupssubstituted hydroxyalkyl groups, substituted or unsubstituted alkoxyalkyl groups,
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‘(aJkyl) groups, -NH(aryl) groups,
i -N(alkyl): groups, -N(aryl): groups, -N(alkyl)(aryl) groups, -NH (heterocyclyl)

(_w groups, -N(heterocyclyl)(alkyl) groups, -N(heterocyclyl)(aryl) groups,
-N(heterocyclyl)z 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 heterocycly!
groups, -NHOH, -N(alkyl)OH groups, -N(aryl)OH groups, -N(alkyl)O-alkyl
groups, -N(aryl)O-alkyl groups, -N(alkyl)O-aryl groups, or -N(aryl)O-aryl groups;

and



23 include those where R2 is selected fromH, F, O, -NO®, substituted or
unsubstituted heterocyclylai koxy groups, or substituted or unsubstituted
het erocycl yl groups. Yet other preferred conpounds of the first, second,
third, and fouVPR¥HFBups include those where R2 is sel ect d&T P8B! O,
-N2, substituted or unsubstituted al koxy groups, substituted or
unsubstituted heterocyclyl ai koxy groups, S%B§tituted or 25 unsubstituted

het er ocycl yl groups, substituted or unsubstituted al kyl-, heterocycyl-, and
aryl -am noal kyl groups, substituted or unsubstituted dial kyl- and diaryl -

am noal kyl groups, substi tRi pQclettedREmbabstitutidest vahlbyliaey ki soakskyl groups,
substituted or unsubstituted al kyl- and aryl -am noal koxy groups, substituted
or unsubst it ut edulstigifedyor unshe{itepd pRyl STOHPS 8L FUPEHEEY PBH%PS%B%‘C"EWEFSQCMMI ed or
30 unsubstituted Ua&%yl aryl am noal koxy groups. WO 02/22598 PCTNSO1142131 -72
Still further prétefred conpounds of the first, second, third, and fourth
groups include those where R6 is an alkyl group having from one to f our
carbon atons. In other prdf&erfourte siwpp ohepsonopngshat east ane of FocRn &, or ' isd, and

fourth groups, R, | Qs@;é)&glaha/kxsqg g%f&gepq:ﬁngg#bg&tggh OPEndibstibfdyr carbon atons.

Still further 5 prefer conpoun our groups are those in which R6
or R is an - OR' hegrooyqbylalky gioiups] substituted knylnsgrsotmed daikdayihoadiyd poppsa

bet erocyclyl group;, .or a heteroc | al k roup. .still other preferred
corrpounés gf ? he ® SP@EC,d °§8%S8h§fmtf‘¥%1%l,m5’ﬁ%lkﬂf gﬁp?hsué?tgf}g@r ‘ﬁéubcﬁ?mrl% is a

- OCH2( CH2) q( het eragtyoaikyl grogps Osipstaid@d ar isubbtituled dary BmddoalkdOzréups @b&ited
preferably where the heterocyclyl group of the -OCH2(CH2)q(heterocyclyl)
group is a het er GEyRRsEEHFbLEYRBIREHM HOWSt FOHREd 8F UMY t ut ed

nog-phol i ne, wb%mwlgwgm%oﬂmtgbﬁps,ts%&ﬂm R Bied BHLREY dH ERAPOT

unsubst i t ut ed pi per1di ne, substituted or unsubstituted pyrrolidine,
substituted or urfsbsigtedioguabginted haerocyslylaspipealiyd groyps. guastiméadior ut ed

| mi dazol e, SubStifihthd aASIRRILHEBAAYIATO! BnsitReuBirhities of

unsubstituted 1,2,3-triazo substituted or unsubstituted 1,2,4- triazole,
substituted or urbugrediclyli{atigeminoalkpl groupsudrsubstiitetioromsihydtutsdt i t ut ed

t hi onor phol i ne, i . bstltuted honmopi perazine, substituted or
unsubsti t ut ed ox%{%%?%%ﬁi)%%ﬂ%g%s%ﬁ ¥ed or unsubstituted '

pyrrolidin-2-one, substituted or unsubstituted pryri di ne, substituted or
unsubsti t ut edloxazol e, In the first, second, or third group of compounds Z is preferably an

-NR™ group, more preferably where R* is H. Preferred c‘ompounds 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 substito=~
20  or unsubstituted alkynyl group, or more preferably is an ~-NR"N" group in the
i\; : first, 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 more
preferred c_bmpounds 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(CHz)z, -NH(CHs), -NH(CH:CH),
-N(CH:zCHs)z2, fNH(aryl) groups, -N(aryl)2 groups, -NHNHz, -NHN(CHa)z,
-N(CHs)NH(CH3), -NH(CHz)mNH:2 groups, -NH(CH2)mNH (alkyl) groups,
-NH(CH2)=N(alkyl)2 groups, -N(alkyl)(CHz)mNH: groups,



20 substituted or unsubstituted isoxazole, substituted or unsubstituted

thi azol e, substituted or unsubstituted isothiazole, substituted or
unsubstituted f substituted or unsubstituted thiophene, substituted or
unsubstituted'WﬁPﬁgﬁ?drofuran, substituted or unsubstitut effTUSNA2131

t et r ahydr ot hi ophene, substituted or unsubstituted benzim dazole,
substituted or unsubstituted benzoxazole, g4 substituted or 25 unsubstituted
benzot hi azol e. I n groups including heterocyclyl groups, the heterocyclyl may
be attached in various ways. For exanple, in the -OCHz(CH2)q(heterocyclyl)

group, the het eFNJ(a‘jcgll)((]HngNHmlmygrb@stdkyl)(UHz)a,Nmkymlgem@s,car bon of the
-OCHz(CH2)g gro OCH2 CH2) q( thro h various ring
nenbers. By way ﬁﬂ&hﬁg’ﬁteﬁ?%]ﬂ ST ‘@fm}"é* Gﬂ?cgclvl ﬁﬂ“ﬁshe

het erocycl yl QVOLM{GGHzﬁn@H@@MﬁHOI’QHg md@i%é@%&m@ﬁ% -73 the

group coul d be represented by the fornula - OCH2CH? tetra ydrofuranyl) whi ch
corresponds to t MEHEHmiengy elghexsh. StHExelahesd). -NHO vWéﬁ‘éU@thth%&}e 111 '

represents the g{@'(gulhgafdgﬁ 30D NGIGRME339) PG ORGR 2oy

t et rahydr of uranyl’) drou fructure 1v represen group that’can be
referred to as t hefomDThREHR(E- drer_mmnyuiccbmnnaﬂyﬁ)or gmuuypherediécontiining ring

het er ocycl yl groy a_ N-containi het er oc suc but not Iinited
to piperidine, Bgfng 1mfﬁ%f%h3¢?ﬁﬂlfg ﬁ?ﬁ?l m@ﬁgsﬁgygﬁﬁﬁycle can
be bonded to thenmgmgﬁbﬁnyugagﬁﬁasotthugm a ring carbon atom or through a
nitrogen atomin the ring of the N 10 cont ai ni ng heterocycle Bot h of these

Zﬁef G0 b( G2) q( het er ooyl HI GO CREREN PONF A SPrto i Budafe "poss bl o
nd preferredp OpuddhMe mNJlgchO{ Trdeledtdd Mokl b&l@%ﬁﬁmmamm an exanple of a
an S;g_zrgf ZF g; pg_r I_ & @:{Zgz Qlil)z —N}%CHz)vO%—I( 1N'I?I((PHezr)(l4£j1}nT3/azoly8 CI)\II?(C 5 r UCt ure Vi-is
: imidazolyl), -NH(CHz)(4-pyridyl), -NH(CHz2)(2-pyridyl), —NH(CHz)(3—pyr1dyl),
-NH(CHz)(2-tetrahydrofuranyl), -NH(CH:)(4-piperidinyl), -NH(CH2)(3-
piperidinyl), -NH(CHz)z{Z—(N-methylpyrmlidi;iy})], -NH(CHz)(2-pyrolidinyl),
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*, R, 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 heterocyclylalkoxy groups, substituted or unsubstituted L
heterocyclyloxy groups, substituted or unsubstituted heterocyclyl groups, substituted
or unsubstituted alkyl-, heterocyclyl-, or aryl-aminoalkyl groups, substituted or
unsubstituted dialkylaminoalkyl groups, substituted or unsubstituted .

25  diarylaminoalkyl groups, substituted or unsubstituted (alkyl)(aryl)aminoalkyl
groups, substituted or unsubstituted alkyl- or aryl-aminoalkoxy groups, substituted
or unsubstituted dialkylam;'noalkoxy groups, or substituted or unsubstituted
diarylaminoalkoxy groups. Still 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,



pl peridinyl) group. Structure VII is an exanple of a -Q CH2)3(3-piperidinyl)
WO 02/ 22598 PCTI USO/42131 -74 group. Structure VIII is an exanple of a

- ( CH2) 3( 4- pi per| dinyl) group. Were the heterocyclyl gro per azi ne
and q is | forV8V2%82(CH2) q( heterocyclyl) group, the foﬂgv@%g“glr uct ur es
are possible and preferred: ONO Nix x 5 Structure I X is an exanple of a
-Q(CH2) 2(2- pi perazinyl) group, and structyfe X is an exanple of a

- Q(CH2) 2(1- pi perazinyl) or -Q(CH2) 2(N- pi perazinyl)group. \Were the

het erocyclyl group is a norpholine and q is 1 for an

- OCH2( CH2) q( het erasyied|or ugsubstitted heeerbaytiyDiongs, Stbstititadr e sindubstitpabgigal,e and
preferred: O NZL OO0 ~ XII N 10 XIIll Structure XI is an exanple of a

- O( CH2) 2( 3- nor phdFERGYYYlyrds @p/-amioplindggoups yqupstated A wasubRifiedof o

- Q(CH2) 2( 4- mor phg aﬁl&)ﬁkﬁm&i %:go%hys“ﬁtemf kakglbét@)ﬂ:& dlglry%gnoaﬁ@fi%ﬁﬁﬁ sucture

XIll is an exanple of hol inyl) group- It wlf be observed
t hat where the grsumptllted oaup@bﬂMtcdj(aMI)(a&ﬁhnnpqaﬁcylgroupﬁe sutstigted 9ot ur es

avai |l abl e i ncl.ude di_n I) rrolidinyl),
- O( CH2) 2( 2- pyrr ol° F%‘g %‘?‘2 ?2*'35#88 %H%)gé‘( 2 p%‘}r%“o ORROIRLY 5?65%9{%&02/ 22598
PCT/ USQ / 42131 - &bAamiedaliaixh gtoups,sliesitved cﬁﬁlﬂmuﬁ’tﬂtﬁd dfalldyl’hﬁuﬁdamsiy grsgsond,

third, and fourth ps include those where at | east one of R5, R6, R,
and R8 is a substs'i‘ttsg aoéms“ﬁﬁ%%?l?‘ﬂlﬁné@ K BRORDE 10§ FUbgHBIH O mor e

specifically a S%Qﬁ%&t%ﬁ@@ll@ﬂ)(aﬁl%ﬁﬁal%ﬁ ups EbLHQGH Chdthp GRS OMPr i Si ng

at least, one 0 or N atom sti nor e cuI arly a5 substltut ed or
unsubst it uted het@FBsyQGHCRROUmomEliny edq-ﬂaomhomlp%msmﬂ,lkylmomholmyl

) 10 -N-(4-alkyl)piperazinyl, -OCH2CH:2N(alkyl)z groups, -OCH2CH:NH(alkyl) groups,
{ -OCH:CH:NHa, -OCH:CH:NH(aryl) groups, -OCHz2CHzN(aryl): groups,
-OCH2CH:2N(alkyl)(aryl) groups, alkoxy groups, -O(4-piperidinyl), -O[4-(1-
alkyl)piperidinyl] groups, -O[3-(1-alkyl)piperidinyl] groups, -O[3-quinuclidinyl],
-OCHz(2-pyridyl), -OCH2(4-pyridyI), -O(3-pyrrolidinyi), or ~O[3-(1-
15  aikyl)pyrrolidinyl] groups.

Still other preferred compounds of the first, se(_:ond, third, and fourth
groups include those in which R? is selected from F, Cl, -NOz, -OCHs, N-
morpholinyl, -N-cis-dialkytmorphelinyl, -N-(4-alkyl)piperazinyl, or -OCHz(Z-
pyridyl). Other preferred compounds of the first, second, third, and fourth groups
20 include those where R? is selected from H, F, Cl, -NO2, substituted or unsubstituted
“heterocyclylalkoxy groupé, or substituted or unsubstituted heterocyclyl groups. Yet
g 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; substituted or unsubstituted a1k$d-, heterocycyl-,
and aryl-aminoalkyl groups, substituted or unsubstituted dialkyl- and diaryl-
aminoalkyl groups, substituted or unsubstituted alkylarylaminoalkyl groups,
+ substituted or unsubstituted alkyl- and aryl-aminoalkoxy groups, substituted or
unsubstituted dialkyl- and diaryl-aminoalkoxy gfoups, or substituted or
30  unsubstituted alkylarylaminoalkoxy groups.



_pi perazine, piperidine, 1,2, 3-triazole, 1,2,4-triazole, tetrazole,
%pyrrolidine, pyrazol e, pyrrole, thionorpholine, thionorpholine in which the
*S atom of the thionorpholine group is bonded to one or nore O atons,

honopi perazi ne, benzi m dazol e, oxazoli din-2-one, pyrrolidin-2-one,

i m dazol e, i ¥8x@828%, oxazole, 10 isothiazole, thiazole, ?ﬁ?@ﬁﬁ%ﬁéﬂ furan,
pyran, tetrahydrothi ophene, tetrahydrofuran, tetrahydropyran, or pyrldlne
Q her preferred conpounds of the first, second, third, and fourth groups

i ncl ude those in which at |east one of Ri®or R is selected from
substituted or unsubstituted am noal kyl groups, substituted or

unsubstituted al kyl am nog%%gjrtth%@er eﬁycpéomdﬁﬂg dftthgglg gécoﬁgst}’iﬁ)&tdnﬁ“t ed

aryl am noal kyl groups; stitut I a ani noal kyl
groups, substi tfumrddgronpunsludtrsthosteuatl&h R an sikgndrogahdeiig fgmmumst,o four

| kyl I | k bsti t ut
het ef otyel y1 a1 IGHOGASHs ioHBT b Compupts O BRI o aLied, o fourts
- CH2( CH2) pNH( algwd )s R RURSIkyt &bkl kdvitnghbdrt adeyio)fodr @ArtRa, aton@"@n@"fal}tﬁﬂ}l( al kyl) 2
20 groups, -CH( CHZ@FN aryl 2 groups, -CH2(CH2) Ngwﬁﬁg aryl) roups or

- CH2( CHR2) p( Het axefesped gampaypds gsdhe f@h@sremmaﬁﬁﬁhgseaﬁw ¥romo to 4
d the het |
EIil[]cont aieni ﬁger%?%{@r%gﬂffeg%geﬁ(gl %ljagp faggﬁ?é%@% ?%l{:}te &}q%%‘%hgs r?ﬂfehs :

nor phol i ne, substerdcytlgklikyt groumsubsti tuted pyrrolidine, substituted or
unsubstituted piperazine, substituted or 25 unsubstituted piperidine

substituted or unsubsti ti"n S(—;:ﬂ eréE)%#%{egg&gé&jnﬁ%%{esu S#Q% ik rth 'dt gnaed

i m dazol e, substituted or ‘unsu pyrazo ed
unsubsti t ut ed prmagmnp@m lbeR’ Bub<ICH(CHH(Ieteranysly ) Sirotpuine @ 1510,21 ,4;&, B3rdrazol e,

supstituted unsubstituted tetrazole, substi bstituted

t Hi omor phol {%he 4 > SIAEE Preferbly whese teetpreey iy arawp Pl’{)‘ﬁf) 858{7(% eleqikdY t ut ed or
unsubstl tut ed Ogjf E'adx'ei%ro%y&@@elec% fRADSbbithte@ dr RsubRBURSHbHISH,

pyrrolldln 2-one, substituted or unsubstituted pyridine, substltuted or

unsubstit ut ed cxbsigited orsupsehstinisd PIpeHEngEbREEd of WuhsERNed prcadingD 02/ 22598
PCT/ USQL/ 42131 subszlg,téflmwgaﬁ%d ByrroiiD SloshilcAr Ll Bagh e it 1t ut ed or

unsubstituted isothiazole 18 unsubstitute hzl i dazol e,
substitut ed or substiitest eruinsebstituisd migrzoks [sebstimtedy imsubstifited pyrrzal;s ubst i t ut ed

benzot hi azojse. ghihlred A drdfHsidle8"1,5 ‘é‘r‘f’az&@ "RBURGARa BFGRLEAL, Yhe Tirst,

second,
triazole, substituted or unsubsnmted tetrazole, substituted or unsubstituted

thiomorpholine, substituted or unsubstituted homopiperazine, substituted or -
unsubstituted 0xazolidin—2-oné, substituted or unsubstituted pyrrolidin-2-one,
substituted or unsubstituted pyridine, substituted or unsubstituted oxazole,
20  substituted or unsubstituted isoxazole, substituted or unsubstituted thiazole,
substitnted or unsubstituted isothiazole, substituted or unsubstituted furan,
( substituted or unsubstituted thiophene, substituted or unsubstituted tetrahydrofuran,
substituted or unsubstituted tetrahydromiophene, substituted or unsubstituted
benzimidazole, substituted or unsubstituted benzoxazole, or substituted or

25 unsubstituted benzothiazole.

In groups including beterocyclyl groups, the heterocyclyl may be
attached in various ways. For example, in the —OCHz(CHz)q(heterocyclyl) group,
the heterocyclyl group may be bonded to a methylene carbon of the ~-OCHz(CHz)q
group of the ~OCH2(CHz)q(beterocyclyl) through various ring members. By way of

30  non-limiting example, where q is 1 and the heterocyclyl group is tetrahydrofuran,



54hird, and fourth groups include those in which R25 is selected from
substituted or wunsubstituted aryl groups, substituted or unsubstituted

al kyl groups, widin2ses NH(al kyl) groups, -N(al kyl)2 groups, pddAisainid gr oups,
-N(aryl)2 groups, -N(alkyl)(aryl) groups, -NH(heterocyclyl) groups,
-N(heterocyclyl)(allyl) groups, -N(heterocyclyl)(aryl) groups,
-N(heterocycl yl )2 groups, or N-containing 18- heterocycles. In such
conpounds, the N-containing heterocycles are bonded to the carbonyl carbon
of the -C(=0)-Ru group through either a nitrogen atomor a carbon atomin
the rings of the ‘-RP BTGRP 891 bryrepes@icd by dheormyla ~REHaCH(efrahidgriuragdhwhich
conpounds t hat aQ%n@&BH& 6 e LGN BN ALRIRY heterocycle of the Ru group is
sel ected from substituted or unsubstituted norpholine, substituted or
unsubstituted 15 pyrrolidine, substituted or unsubstituted piperazine,
substituted or unsubstitutgﬂg> [ idi substy fout ed qr unsubstituted
pyrrole, substituted or unsubstitute | dazof” i

unsubstituted pyrazole, substituted qQr upsubstituted 1,2,3- tfiazole,
substituted or unsubstituted 1,2,4-triazole, substituted orAinsubstituted
tetrazol e, substituted.or unsubstituted thionorpboline, substituted or
unsubstituted. 20 honnpiperazineqlfubstituted or unsulstituted
oxazol i di n-2-one, substituted or “unsubstituted pyrrolidin-2-one,
substituted or unsubstituted pyridine, substituted or wunsubstituted
oxazol e, subst i t uvkege grucnslibespiesentsabe grov tiaiotaa be sefbged toups gt -GICH2CH2(2-
unsubsti tut ed 4 hi titute ' I sot.hi =
substituted orf)I J%%%%§¥$§%B§ r%lﬁ??ﬁ?ﬁggg?g?a%%%§%§?§¥§%t%?%éﬁ%ﬁﬁgfvguted
bepnzoxazol e, or 2b asthesOCHICHe3 oetrabiyisofoshyl) gtosp. Mérnoidibeazalydyl gogf grar ed

compounds accordi ta the first, thirgglan .fourth. groups. of. conpounds are
P eb t hose whar o Teor@nie Sespior e st e S ReSHHE pipeGrinn o
conpounds i ncl udeméppaBe, WgEeliHoe, ithe Rferodghit 2agbbipdand thbethfezehohed from
substituted or unsubstituted WD 02122598 PCTI US01/42131 -77

het er ocycl yl al ky|DpRelpEing 3 360 Ok traiieh g Fatnser ptopk B dheding dvhedii noal kyl

groups,  subsig t Wogiig BRPMESE] BHeH nRbdM¢E ?f@fé}%! k¥ her® frR WRBrocyiAStdput ed or
unsubstituted am noallcyl groups, substituted or unsubstituted

di aryl ami noal ky| i§p®inssiding gaskq istifeen -QfrHEHYWRAGrocld Epeup Bsifelloaing |
groups, substitugggdggsqﬂﬁggﬁﬂggﬁfﬁgkgﬁgﬁlkyI)(aryI)aninoaIkyI gr oups,

substituted or unsubstitute et erocyclyl groups,

g\/\/Q gwﬁ

\%|
C |
N
}govvij R;O\/\/Q
VII | VIl

Structure V is an example of a ~O(CHz2)s(N-piperidinyl) or
15  -O(CH)s(1-piperidinyl) group. Structure VI is an example of a ~O(CHa)s-(2-
‘ piperidinyl) group. Structure VII is an example of a ~-O(CHz)3(3-piperidinyl)



éubstituted or unsubstituted heterocyclyl am noal kyl groups, substituted or
unsubstituted di heterocycl yl am noal | yl groups, substituted or unsubstituted
(heterocyclyl)(al kyl )am noal kyl groups, or substituted or upnsubstituted
(heterocyclyf&é ami noal kyl groups. 10 Cther particul ar F§Y7H¥#8rt ed

i nhibitors of VEG--RTK are conpounds having the structure |l, tautomers of
t he conpounds, pharmaceutically accept abl salts of the corrpounds and
pharmaceutical |y acceptable salts of the tautomers. Structure Il has the

following formula: RS 6 X=x2/ RR YNa-R7 Rz XX NRa H R3/ N Is 15 1In

conpounds havi ngreubl Bettiafe VIl 1Y ah 5xa&@heasftaed>(n‘:f¥gm4ﬁ1penﬁshlyl) gfddp. Whegé @eps,
-SH, -SR' groups, -NR ZR' groups, - %} 8 substituted or
unsubstituted aPR‘ﬂOC&Jﬂ@E%‘W ‘éﬁB@F‘ia@B?é@‘b}s 1u & &b 5P CHCED@ErsysY Yy r oups,

substituted or YpsHbSE i KMRY br QYIRS and HRELehUt €d or unsubstituted
ar al kyl groupslé substltute%; unsuﬁgﬁntutgﬁ Egtefocyclylalkyl gr oups,

substituted or 20 unsubstitut ed al kyl am noal Kyl groups substituted or

unsubstituted dial kyl arg noal kyl bgroups stitute unsubsti t ut ed
aryl am noal kyl groups i e r 2/ 98 RCfQDT01/42131 -78
d or

unsubsti tuted dlarylarrllnoalk I gr ups, substltut unsubsti tuted
(al kyl) (aryl)anlinoal kyl group stituted or ) Ntuted
het er ocycl yl am noal kyl  groups, substltuted or unsubstltuted het er ocycl yl
groups, substituted or unsubstituted aryl groups,_substituted or
unsubsti tuted hydroxyal kyl groups, substituted or unsubsti t uted
al koxyal kyl groups, substituted or unsubstituted aryl oxyal kyl groups, or
substituted or unsubsti t wadnubeDek as ¥ednploxyat-GH:BEIRSazinyl) group, and

( structure X is an example of a ~O(CHz)2(1-piperazinyl) or ~O(CHz2)2(N-
) piperazinyl)group. Where the heterocyclyl group is a morpholine and q is 1 for an

~OCH2z(CH2)q(heteroeyclyl) group, the following structures are possible and

preferred:

}{O\/\[:j o1 O\/\Q _
x O\/D

- 10 X1

Structure XI is an example of a ~O(CHz2)2(3-morpholinyl) group,
structure X1I is an example of a —~O(CHz)2(4-morpholinyl) or —-O(CHz2)2(N-
morpholinyl) group, and structure X1 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(CHa)x(1-pyrrolidinyl) or ~O(CB2)2(N-pyrrolidinyl),
—O(CHz)2(2-pyrrolidinyl), and ~Q(CH:)a(3-pyrrolidinyl).



Iri preferred core-ounds of structure Il, Y is selected fromH -OH -OR9
groups, or -NR'R12 groups Mor e preferably Yis a-NR'R 2 group. Still

nore preferabl a -NR'R 2 group and both R' and R12 en. in {
10 ot her pref e‘?{?ed2 conpounds having the structure I, Y |s%§gllvl§c?4re gfrom
-N(CH3) 2, -NH(CH3), -NH(CH2CH3), -N(CH2CHB)?2, -NH(aryI) groups, -N(aryl)?2
groups, -NHH2, -NHN(CH3)2, -N(CH3)NH(CH3)s- - NH(CH2) mNH2 groups,

- NH( CH2) m\H( al kyI ) groups, -NH(CH2)mN(al kyl)2 groups, -N(al kyl) (CH2) m\NH2
groups, -N(al kyl)(CH2) mNH(al | cyl) groups, -N(al kyl) (CH2)nN(al kyl )2 groups,

15 - NH( CH2) n( het erocyclyl Y etotberpssferrad @iplppin)ds (oCHR) firgth e¢cendy dind, yhd foughoups,

- NH( CH2) mOH 2
NH((2 am) nocyglr gﬁ S)md&%ligéﬁc o1 ag{e[a#%ne lg_%ﬁ?ﬁl— %H( %Eﬁ'l)ml ny

- NH( qui nucl i dyl )uns&l%ﬂﬁﬁ&dﬁieteYocyNH(gibup’lmdrt cbearﬂyid)y,a aﬂl)chtgbd)bhpﬁmm&m&dl?" and
R12 10|n to forma substituted or un ubsti ‘Hﬁg sat ur. ted 6 nmenbered
a

N- cont ai ni ng 20 RGISIECYCiyh 87oBP RYPRIistg 33 eayong Alog mi’re Iﬁ‘“mﬂ)‘}aﬂg 2 gtill

nore preferres coivpaueds: ur@ﬁbshmea hTeﬁéRFe a%legr&%p@eecteafmﬂm&ph{om sel ected from
- NH( 5- benzi m dazol yl ), 8 -NH(CH H( CH2) 20

- NH( C1L) (4-i mi dapipérgdiye, plml%lzlﬂ Qmazmedéz’l&ma;oler mzelquxmalﬁgqe» dyl),

LN GH2) (4- i per AT YR Rl RYAhEY nbomorp bt ikl ul S ABEERRT L AnL)
- NH( CH2) 2[ 2- ( N- meridmyolrphpying gronglisrbghdefl to eﬁdl—t(r(ﬁﬂ?r)aﬂ aemy r foolopipemyihg,,

NH( CH2) [ 2- ( N- net lid

pi E)erl ZZII[ nyl() g pél“ﬂ&!{‘%“g@; ?%f%ﬂ%‘%%ﬁ"ﬁe P ??Jb%éfé‘c?g‘%r : O‘hﬁzdllg’? %/(U%‘M? eOX%OIe’X'

X3, and X ar eoseisexﬁiaaﬂe ftﬁl@iﬂl@thl?’heh\i &iteln lyrdre astahpdi6thdbheXe, teﬁ@xydaé&ua@nd X
|s{ N. In sonme preferred conpounds 30 structure Il, Xis N, R3 is absent

or“H, and X2, X3wUaidropyrag &f BYFNNE | n other WD 02/ 22598 PCT/USOI /42131 -79
preferred corrpounds of structure H X2 is N, R6is absent or H and X, X,

and X4 are C. In other pO@feEbfeﬁﬁre@@Biﬁpéﬂﬂd‘fioﬁhe fitst et Sthirlt, and'fodry N, R7 i's
absent or H,. and X', X2, and X 4 are all dn still other preferred

conpounds of st r GOERFrIBCIRe these in whigh atpigast %“eaﬂfé% n®T Ror ispjelecpyfrom subgdtutedng x

are all C 5 In gomResnaed dhihidiChbips, dubsticdhied o%nsuﬁnmt@mqﬁmlﬁmwl be the
same or dlfferent and are indepeh ently selected fromH, d, F, I, -N,
_ 15  groups, substituted or unsubstituted arylaminoatkyl groups, substituted or

unsubstituted dialkylaminoalkyl groups, substituted or unpsubstituted
diarylaminoalkyl groups, (alkyl)(aryl)aminoalkyl groups, or substituted or
unsub;;tituted beterocyclylalkyl groups, including: -CHa(CH2)pNH:2 groups,
-CH2(CH2);NH(alkyl) groups, -CH2(CH2)sNH(aryl) groups, -CH2(CH2);N(alkyl)2

20  groups, -CH2(CH2)pN(aryl): groups, -CH2(CH2),N(alkyl)(aryl) groups, or
-CHz(CHz2)p(heterocyclyl) groups, wherein p is an integer ranging from 0 to 4 and

( the heterocyclyl group of the -CHa2(CHz)p(heterocyclyl) group is a N-containing

heterocycle selected from substituted or nnsubstituted 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-2-one,

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

~ substituted or unsubstituted oxazole, substituted or unsubstituted isoxazole,



:CN -OH, -OR15 groups, -NRL6R groups, -C(=0O R18 groups, -SH, -SR19 groups,
-S(=0 R20 groups, S(=0)2R21 groups, substituted or unsubstituted arnidinyl

groups, substitu or unsubstituted guanidi nyl groups, s i or
unsubsti t ut ed&'BrO?lt?é?%/, f° 10 secondary, or tertiary alkyl 3?’2@%@1}5&19

substituted or unsubstituted aryl groups, substituted or unsubstituted

al kenyl groups, substituted or unsubstitutgd allynyl groups, substituted or
unsubstituted heterocyclyl groups, substituted or unsubstituted

al kyl am noal kyl groups, substituted or unsubstituted dial kyl am noal kyl
groups, substi tsubstchtal orumsutsttutet! viiiewleq syllsttried @a kgpbstguted psthiagelbst i t ut ed or

unsubstituted 15 diaryl am nqal kyl groups, substituted or unsubstituted

(al kyl) (aryl )am'sﬁgﬁ‘F“ﬁ OT yps B%‘_?/ed@gfb%fﬁﬁfl%ﬂeea“ F‘mff_ﬁs‘ﬁb‘&flibf?}’;“&g

bet erocycl yl al K\enfhx RS or SetRBiutel bt 8ekuBtimedSeBSthiaidit.ed am noal kyl groups,
substituted or unsubstituted heterocyclylantinoallyl groups, substituted or

unsubsti tut ed hydroxyal kyl%lgroups, substituted or unsubstituted al koxyal kyl
groups, substituted or unS@bStherprefarrodoemnpradaasrarding & BE S, BEoMabst it ut ed
or unsubsti t gt edyi@t.es AG¥A bR YANIGK thdlk HUPBch RP is CRIRA RS sudlinibd yeture 11,
RS is absent or is Hif X 1s'N, Ro is absent or is Hif X is N R is
absent or is H ivnsylstituked [gryl gnaipRGubstitudsse nmsubstitited plkiyF gratipsi SN, Some

preferred conpou ve the structure |1 erne at |egst one of R, R2, R,
R, R5, R, R, g’?ﬂﬁgﬂ? &rOpss u@éagkuy@h%r88psor]\”\‘3ﬁ@(}g%rt°}‘ Su?@f?r%)ét%"r“é%%ycl yl 25
group, and, in ndRkpHEry])Gudums, HIRGEBR1yY), gréups LR héteratyeth palkangesd, i t ut ed
het erocyclyl gro sel ected from rmr&hol i ne, piperazing, piperidine,

1;2,3-triazol e, ‘i\j‘r%}e?,“lfyf:ypg’iﬂ? &LOupse r NERELTQSY CliM §181RS o PR CORPIER0) e, pyrrol e,

t hi-omor phol Te, neRARDALRCEARENComRENE! He 48l fninPKAZ Ok BredsBEy o the
pyrrolidin-2-one, imdazole, isoxazole, oxazole, isothiazole, thiazole,

t hi ophene, f ur arfarbgyyl£arbogof thet-CARPIROt SipwpFheoNeh eithst R AHIPELDAORDA 2
t et rahyd , i di d : ‘ 4 e h i th
etrahydr opyr anucﬁﬂ@gﬁw in%@ﬁn%\%@tﬂ%%%%ﬁégﬁng’ﬂg@d%& %mc%p%%£%+éh£1 o

preferred compounc aving structure | are’those in
R' are H. |n sorrempewiiethatareendyodtil nibaNsconRiningshegadaycltead thefRdgmokp issubst i t ut ed

or unsubstitute _ : ubstit on Hnsubstituted o e
het er ocycl yl al k%)ck]?&g&r)f%%%?‘gsglﬁ%%% (?rtuﬁl uggatlttg)tﬁeggnr%pl%)g‘%ﬁ’ ;é E&ﬁégﬁﬁ%&?g}%&}gﬁxﬁi oxy
groups, 5 sulist ipyubBdingrsubsisudassrn unsiibetituied ppeciyie,| sybstrtal@synsehstisterdit ut ed or

(l;::lSﬂl;:letS}[J It ,? St Zlflf elri&ine, Ql%gt?tﬂt‘é’g XF lln}glll;stitu?gd p?l'{rgie: ?urgst?tgtaeh lé}/{msggs%%ltﬁesd substituted

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

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



di*al kyl ami noal kyl groups, substituted or unsubstituted diaryl ani noal kyl
groups, substituted or unsubstituted (al kyl) (aryl)aniinoal kyl groups,
substituted orwouwnsiastituted al kyl - or aryl -am noal koxy grregpseygudist it ut ed
or unsubstituted 10 di al kyl am noal koxy groups, or substituted or
unsubstituted diaryl am noal koxy groups. In other preferred conpounds; R -is
selected fromF, Cd, substituted or unsub8%ituted al koxy groups,
substituted or unsubstituted heterocyclylalkoxy groups substituted or

unsubstituted heterocyclyl groups, subs |tut stit d al kyl -
het erocycl yl - FWQFV%SQWW%H¥WR§1 VSR PWFG 3 ﬁgﬁggFWP%ted 15

di al kyl ami noal kylsygsiakiaso: uﬁula&tmt@ttgﬂmarnoulaﬁtgb&tpgtéubﬁﬂut@h arodsavdtineal kyl
groups, substituted or unsubstituted (al kyl)(aryl anlnoalkyl groups,

substituted or = @HSUBHY} ETQURSASURPICYEG AT PRSBPHBYGH Qi oalkylerpyRsyrubetitied
‘unsubstinted ary otﬁﬂguﬂaﬁttépg&gtaﬂt,t,u]tzgttgerﬁwgs;uututf@o nshBIGHRR | ¢ ut ed

di al kyl am noal koxy groups unsubstitu I aryl am noal koxy
. groups, or suljst i(blitylKarybrmidOalkyi gudups.i stibstiatked(cal uesubjtitatey hytenocyndyligkapy, gr oups.

PN o pho i ot SR HERYTRGT Bl PR S0 KBl UG 851 azi ny1

- OCH2CHZ2N( al kyl ) Zingiberitied dihékdd2fdnaMiaedikd lougs, Gutpsitutdd@ridatidMitited
OCH2CH2NH(aryI)dgrou ps OCH2CHZ2N( aryl )2 groups, al kox gr oups,

OCHRGHRN( al kyl ) (@tsrooyelydllyamingalliyl gens | oFi SHYstfuted. qryunsogtitisd
al kyl') pi peri di nylget&b 1§L§mﬁ p% Ybs) pi peridinyl] groups,

-Jd 3- qumuclldlny('le 8%@%%n§ yr|%§ ]LOCH2(4 pyrldyl) -0(3 pyrrolidinyl),
-0[ 3-(1- aIIryI)pyrrolldln or other -Q(heterocy 'ﬁé roups not listed
i n¢this paragiCaph. In oth %rdttﬁtfuﬁtl& PFFéfx‘Heﬁg”ltﬂPi@f%‘tfr R qre comppquads
selrected fromF, pafihy theNRomre BT omed SRROOAMJoBNs, pharmaceuttcall acceptable
-N-C|s-d|alkyhnorpho%|ny -N-(4 30 al kyl) pi perazin or -C&H % pyridyl).
In yet other comewghet@mpmyldﬁ +ead pharmaequtieatly Iapcepmlewgltssértl@ctta@dmﬁsom H F,
C, -NO2, substit 02/ 22598 PCTI US01/42131 -81
heterocyclylalkof#ﬁgggﬂgggﬂ%ggéétﬁg%ﬁqtg%)or unsubstituted heterocyclyl
groups. Yet other preferred conpounds having the structure Il include those
where R is selected fromF, O, -NO2, substituted of unsubgtituted al koxy
groups, substituted or unsubstituted heterocyclylalk\y V6ups substituted
or unsubstituted heterocyclyl 5 groups, substltuted or unsubstltuted al kyl -

het erocycyl -, and aryl - am noal kyl R’ Y SR
\ /
R> b
\,
R3
-
e II
15 In compounds having structure I, Y is selected from H, -OH, -OR"

. groups, -SH, -SR*! groups, -NR™”R™ groups, -CN, -C(=0)-R" groups, substituted
or unsubstituted alkyl groups, substituted or unsubstituted alkenyl groups,
substituted or unsubstituted alkynyl groups, substituted or unsubstituted aralkyl
groups, substituted or unsubstituted heterocyclylalkyl groups, substituted or

20  unsubstituted alkylaminoalkyl groups, substituted or unsubstituted dialkylaminoalkyl

groups, substituted or unsubstituted arylaminoalkyl groups, substituted or



groups, substituted or unsubstituted dialkyl- and diaryl-amni noal kyl groups,
substituted or unsubstituted al kyl aryl am noal kyl groups, substituted or
unsubsti t ut edw(%zk%ggg and aryl - am noal koxy groups, substit u&G;®R2131
unsubstituted dial kyl- and diaryl- am noal koxy groups, or substituted or
unsubstituted al kyl aryl ar ni noal koxy groups. 10 In sone preferred conpounds
havi ng structure Il, at least two of X, 28, X, and X4 are C and the
correspondi ng substituents R5, R6, R, and Rs are hydrogen, and at |east
one of X, X2, X, and X4 is N. In et ot her preferred conpounds having
structure |1, thressbs§futqisliarReminalky GuIRe sehsetuied or sgvhstimiad one of Xl X2,

X3, and X4 is N r f 11, 15
R6, R, or both @&Q%l%ugérag& ! Ig’%g{; S%ﬁgugerdsoggﬁ&ﬁﬁg %@ggte Y/a%l one to
four car bon at ogmupsl Ellb}ﬁmtedtoh&nsubftmitai h@doqmmb(gwmds soﬁstxmwdmtuus@sdxﬂned R6 or .
R7 is an -

het er ocycl yl ai kyg‘yb?B’iﬂgng‘}bﬁR“é?Ifl?’f %ﬁ%@h&%ﬁ%&ﬁ%‘%&f e&?‘)ré 11, R or

R7 is a - OCH2{ CH)sak hﬁﬁﬁra@mi D OétiB tﬁlﬂ@h@r hrdulbtitded afyl dn nore’
preferred conpounds SI n which R?I' gm ° OI(IZH 2( CH 23%0%};1& erglg)cg)/cl yl)

group, the het er%Wé#twtefg@wﬂ%flm!qﬁéemmywlmB@[UB? ocyclyl) group is a
heterocycl e sel ected fromsubstituted or unsubstituted norpholine,

substituted or unsubstitufegeRiRAIAF ARAs StBREMTI S iOlelecklTHIS i tof ed
pi peri di ne, substituted or unsubstl tuted pyrrolidine, substituted or

unsubstituted pyrQRSIgsqups.udssiNR' (R egronys. UMenstpsefemblyed is ai-O&R2 Bl egroupub%ili t ut ed

or 25 unsubstitu e T P t d or b 1 trl azol e,
substituted or %lnngéIf%r%%@tg 5 gﬁi IRI dbo S% ?Iﬁdt%t téffdhalr r(%n B5tit ut ed
tetrazol e, swbst bthertpeetemed camﬁ)uimsthatrmgeﬂ strhctomul,p‘hdﬁ sen:etpdmhsiem(tal{a)ad or
unsubstituted thi hol i.ne in. whi e omof th onor phol i ne
group is bonded f -&h@@%%a—ﬁ@éﬁé}?&uiﬁé{ﬁ%&“mr eN&l@ﬂBﬂ‘? Ut ed
honopi per azi ne, sulpsti, tNHEWCHY),, uwaﬁNm@mgdm@zpijmzrgr&QSZ one,
substituted or unsubstl tut ed g yrrolidin-2-one, substituted or unsubstituted

pyri dine, substi tNREEHNH@E] érPPP%t@H(W%%P%YI)%B%I R EHmAE bst i t ut ed
WO 02122599 PCT! %l%@vs/ A4 (CHBANIQNRE @ fips, SN@HI}/QF@%@[@BE‘EM‘E& ituted

t hi azol e, substifuted or unsubstituted” isothiaZole, stituted or
unsubsti t ut edd f UTWCP%WSTFIOFIR@H"@FIP&Jn@@B@M(@@b)@@ete{oﬁY(&ﬂH@@stubst ituted or

Lot ahydr ot h opheus COTR § e e R LB od Rena H Y e

substituted or -NH(2- ammocyclohexyl) -NH(cyclohexyl), NHOCHa -NH(N-morpholinyl),
-NH(quinuclidyl), especially -NH(quinuclid-3-yl), and groups where R'' and R"
join to form a substituted or unsubstituted saturated 5 or 6 membered N-containing

20 ring, wherem is 2, 3, or4 and nis 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(CHz)20H, -NH(CHz2)(4-imidazolyl), -NH(CH2)(3-
imidazolyl), -NH(CHz)(4-pyridyl), -NH(CH2)(2-pyridyl), -NH(CH?z)(3-pyridy}),
-NH(CH2)(2-tetrahydrofuranyl), -NH(CHz)(4-piperidinyl), -NH(CHz2)(3 -

25  piperidinyl), -NH(CHz2)2[2-(N-methyl-pyrrolidinyl)], -NH(CH2)2(2-pyrrolidinyl),
-NH(CH-2)[2-(N-methylpyrrolidinyl)}, -NH(CH-)(2-pyrrolidinyl), -NH(3-

o

piperidinyl), or -NH(3-pyrrolidinyl).

In compounds of structure II, X', X?, 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 X?, X?, and X* are all C. In other -



5 unsubstituted benzoxazol e, or substituted or unsubsti tut ed benzot hi azol e.
I n conpounds of structure Il, RO is selected fromH, -OH substituted or
unsubstituted al kox groups, substituted or unsubstituted a 1{/@3 roups,
-NH2, substit %%H? %’t’ unsubstituted al kyl am no groups, subs %l Z(

unsubstl tuted arylam no groups, substituted or unsubstituted dial kyI am no
groups, substituted or 10 unsubstituted di a.{?yl am no groups, substituted or
unsubstituted (al kyl)(aryl)am no groups, substituted or unsubstituted alkyl
groups, substituted or unsubstituted aryl groups, -C(=OH, -C(=0)-alkyl

groups, or -C(=0) prafeibd SdrspoRads JRBudie Ul X0fs NPRY kiabdshesd N, Maed exT @y x*
conpounds of structure Il are those in which RO is hydr ogen. | n conpounds of

structure 11, Rl #r¢ Csdpetheeprefartsdcempamtls oftstrgctie oK Uin ks iS absanber B ky |
groups, SUbSt'tUtﬁﬂ;@r u%ﬁ&'l%tafe Ated tl‘l'llotlgﬁ' eiTedScU ﬁﬁd%xeﬂmg&ren x*

unsubstitut ed heterocycl’ groups, su stltut or unsubstitute

het erocycl yl al kylis NgrRéumsent@(HO)an‘ ¢~y )ﬁlakwdll gr oups, C( =0 -aryl groups,
-C(=0 O al kyl groups, -C(=0 O aryl groups, -C(=0 NH2, - O)NH(aIIcyI)

roups, -C(=ONH(aryl ro I 1 6—7 rI
gr ougs, gf) - )&‘:E)) N)(/al) kgl )t(ﬁpr Wf%?%%%ﬂ“ ‘ﬂlag é rI\l(lzlﬁ a?& snggoUps P\é- (aryl)
groups, N(al kyl )& tge mta:mr diffdradt kiyd ax(eaxtdype)]dgmguﬂscted ﬂ:bmr}g/l()IZBngbutpNOZC( =

O) NH( het Lyl -
C% O§N(ealerk3(;lcglfhgt‘) ﬁ)I} é%%ﬁ%)l\lﬁigﬁgroc ﬁ& 5}}‘?) BPser%’yéBylgﬁ"“@froups

I n conpounds of SIswgttw Brolips, SEEORRY ghdhPs, rmb'sna@edtdaemmmu@aaﬁﬁugt %rfoﬁﬁsent and
are i ndependently selected from substituted or unsubstituted_ al ky gr oups,
-or substituted orsubpEeken ungehsttuies paniding} BEOURH spksigigdor ynsubsipied pagamy om H,

sugstl tuted ofy un§g&§gejzt bt @R dh o8 ?H%bmﬁh@&%'uﬂﬂb@ﬂuﬁ& aHisRst i tuted aryl

groups, or substitut unsubstituted. heterocyclyl groups. 02/ 22598
PCTnUSQ / 42131 %sttmed:@rm@@wmu@tedfalksmﬂ groupy, substituted orjugsubstiteied allyrfyt om H,

substituted or ‘%@Qt %@Etﬂ&t@goﬂlﬂg s il e%‘ﬁ@%r%z‘#ﬁ rérbl{’)g St%ted’l&sulﬁ?lﬁ)asuy& ed

aryl groups, substi unsu stl ute groups ‘Al ko oxy
groups, aryl oxy gzlh;dqumgoallt;ﬂi—lgroupsublﬁhmtadtoednanbstmnsdjdhslﬂcyltakayl groups
heterocyclylalkyl

ubstit ted am n al k gr oups,
substituted or un Fqs‘éft‘g‘ﬁt‘ aﬁ?’fgrq}’%suﬁ'é S é&
unsubsti t ut edisli adnk:ylaammm é@ﬂlpsg mstttsu:d suhsﬁbstlmteadamyl)(mmhﬁtbm}mt ed

groups, substituted or unsubstituted heterocyclylalkyl groups, substituted or
unsubstituted aminoalkyl groups, substituted or unsubstituted
heterocyclylaminoalkyl groups, substituted or unsubstituted hydroxyalkyl groups,
substituted or unsubstituted alkoxyalkyl groups, substituted or unsubstituted
20 aryloxyalkyl groups, or _éubstituted or unsubstituted heterocyclyloxyalkyl groups. In
compounds of structure M0, R® is absent or is H if X! is N, R® is absent or is H if X
( is N, R7 is absent or is H if X is N, and R® is absent or is H if X* is N.

Some preferred compounds have the structure II where at least one of
R!, R%, R?, RY, R, R, 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-one, imidazole,
isoxazole, oxazole, isothiazole, thiazole, thiophene, furan, pyran,

30 tetrahydrothiophene, tetrahydrofuran, tetrahydropyran, and pyritline.



&ryl am noal kyl groups, substituted or unsubstituted diaryl aninoal kyl groups,

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

unsubsti t ut eqvglob%/ no groups, substituted or unsubsti tu E) %

groups, 10 substi Uted or unsubstituted dial kyl am no gr oups su ut ed or

unsubstituted diarylam no groups, substituted or unsubstituted

(al kyl)(aryl)am no groups, -C(=OH, -C(=@)-alkyl groups, -C(=0-aryl

groups, -C(=0 O al kyl groups, -C(=0 O aryl groups, -C(=0 NH2,

-C(=O NH( al kyl') groups, -C(=O NH(aryl) groups, -C(=0 N(al kyl)2 groups,
-C(=O N(aryl)2 groups, - EtHOthd prdfsrrdd(campbyndi bagupstpsiure Il:(are())ledeeh erocycl yl

P00y N et o1 oBERt B 4F ot 5% B oy Py REDOY BEYe 51 <Gheiidpe.

- (=0 - N(ar yl') ( aeihe Ofipsnted ofhRuBSinuted %Y |g¥di1b§¢u9§tmﬂél§&hﬁxkdbfsﬁﬁl@3
het er ocycl yl am noal kyI groups, substituted or unsubstituted hydroxyal kyl

groups, subst it beterecysylalkenbeoursysubaitaiEd onyishejinutes hsinsecyclytyxy gisups. t ut ed or
unsubstituted a I
q ygv%ﬂk@ﬁii%ﬁ &Mhsu%Et%%& gg%‘b@&ﬁggohf)éj ts%ﬂﬁfted%ﬂ%‘ﬂgﬁ)tsﬁt‘% e 4

het er ocycl yl ox roups oi n together to 7
menber ed sat ur ahactooyclylﬂsmtacbrlamubpllghg)ettpﬂ sibetituted oums;ulmnuitttdjt ed N cont a| ni ng

ring. In conpound ture H IS se al koxy
groups, aryl oxyrc’i ﬁ%ﬁ&gma Emupﬁ\ll-ffl?fﬁflyffi)or §rs %@’tegmﬁﬁygmg “8?5{95

-N(al kyl')2 25 gustitated or Mosubytinited giIeARSyl)ani@INGY byotipd, ¥hhstigkedwps , subst it ut ed
or unsubstituted al kyl groups, substituted or unsubstituted ar groups,

- NH( het er ocycl yI”FSUB?tE'EFB alkyl- of prat-@pBedkaxy (872 pgyr yhisiuted W%SWP‘}’%’Het erocycl yl)

groups or -1IN(a Is ¥ ure I, R15
S(serected U SFREORYSLAb), o SRR of SRR RRRE{ LT e | 1 E

or unsubst i t ut egroapsy| Ingetberpsefersetbenmipounde.dR ois sehSt@RiroR 5081 PCHINSBNI42131 - 84
horer ey iy a SRAOTEE Mol YRS, BRRLL A S BURSLE may
groups, - C(=0) NsithstituteQ(or Qndubfrithtkd hétergmlypgnou@( s@shikifeiror h)x»t@smtprs alkyl-,
cubst tuted of - BRECHRErF STSTeRVL Ry SPoupes SLhitbiRia or 0 O 7P
unsubsti t ut ad ahhudv&mma&ykgfougsr Guissituted lmbaﬁsubutuﬁeh dmlamﬁﬁcmhl@l gioupsed
di-al'kyl am noal k)sllllbs tﬁl%glpor unsu%sututeé ?a&ky%(aryl)am&ou Igrtolljlgs substituted or
unsubstituted alkylaminoalkoxy groups, substituted or unsubstituted
arylaminoalkoxy groups, substituted or unsubstituted dialkylaminoalkoxy groups,
substituted or unsubstituted diarylaminoalkoxy groups, or substituted or
20 unsubstituted (alkyl)(aryl)aminoalkoxy groups. Particular examples include:
-OCHs, ~-OCH:CH2(N-morpholinyl), -N-morpholinyl, -N-cis-dimethylmorpholinyl,
-N-(4-alkyl)piperazinyl, -OCH2CHzN(alkyl): groups, -OCH2CH2NH(alkyl) groups,
-OCH2CH:NH:, -OCH2CH2NH(aryl) groups, -OCH2CH:2N(aryl)2 groups, alkoxy
groups, -OCH2CH:N(alkyl)(ary!) groups, -O(4-piperidinyl), -O[4-(1-
25  alkyl)piperidinyl] groups, -O[3-(1-alkyl)piperidinyl] groups, -O[3-quinuclidiny]],
-OCH2(2-pynidyl), -OCH2(4-pyridyl), -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,
CI, -NOz, -OCHs, -N-morpholinyl, -N-cis-dialkylmorpholinyl, -N-(4-
30 alkylpiperazinyl, or —OCHz(2—pyridyl). In yet other compounds having the
structure I, R? is selected from H, F, Cl, -NO2, substituted or unsubstituted



ariyl ani noal kyl groups, substituted or unsubstituted diarylam noal kyl groups,
substituted or unsubstituted (al kyl) (aryl)am noal kyl groups, substituted or
unsubstituted beterocycl yl am noal kyl groups, substituted or gﬂg%ystltuted 10
dlbeterocyclyf%ﬂfﬂﬁﬁpkyl groups, substituted or unsubst i t uf& 2131
(heterocyclyl) (al kyl )am noal kyl groups, substituted or unsubstituted
(heterocycl yl) (aryl)am noal kyl groups, subgtituted or unsubstituted

al koxyal kyl  groups, substituted or unsubstituted aryl oxyal kyl groups,
substituted or unsubstinted bydroxyal kyl groups, or substituted or

unsubsti tut ed 15hhebeichtalkdy @sps) deywhbsgruedps unédbstﬁlﬁﬂ&@ﬁ&t&déyc@ﬂ g&mpy&eure I,
R6 is selected fromH, substituted or unsubstk)t ut ed .al k

substituted or uRSEREeETed sempaupds hyvigy e supriure Jhaciude fhose ‘Y"Eﬁre Bn@ﬁﬂ%‘tt?dt ut ed
heterocyclyl grougs pwgr aas,, Ribslitied 8 SfshRenkda0Mds g§ §ldubdsbRch &'
unsubstituted al kyl groups, substituted or unsubs ut ed arq}:tlx groups,

- substitut ed or 2 0nsupr heteroeyglyladosy 5‘@9@9‘4“%&9&@}1“511@%%@} eter@yel§) - al ky|

g&) u%)s NH( ar yI rﬁ%'u%s %b%@§%%&i@t% ar oups ;8%% %1[?{7%@ g]fyoups,

-C(=0) N(al kyl )(algi;ohps suistimssd or uSubn@eddikipyl- grd)uml-amﬁ()al@)l@rapy,l gr oups,
substituted or unsubstituted, am all%l @ﬁkﬁ subsgitu%{gd or .
unsubst it ut ed aI R RS SR PR pstE ar e paLY}EEQHPS sSUBS IR oTOs s ifpisd)

di al kyl am noal kyhngr sidps 1-§ﬂ1h§atntdxytgﬁﬁpprsuusﬁmlaaﬁluhun)adme@ami@nbﬁtpalaﬂwl
groups, substituted or unsubstl tuted di aryl am noal kyl ?r oup substituted
B 4

or unsubst it ut ed 20EPIKPYATRYAS) eiFUPBIENeE T uBTubstiFted alklla %HE}?%?H(%Y groups.
unsubstl tuted heterocyclyl al kyl groups, -C(=0 -heterocyclyl groups,
=0) - Ohet erjgcycl yl gr OUﬁsom&iﬁrc@)réHda?b@m%ﬁh lst).'ucgfr@!ﬁpﬁt, 1ea?s9rwo of X,
=0 N(heterocycl yl) oups, -C(=0) -N(al kyl)(heteroc 1) _groups,

C( =0 N( ar y! )(he?fer%emgm e &+ edpitic cogrﬁ%tl(il@m@érl%?nmﬂséoeg IO 02/ 22598
PCTI USO1(42131 %?droé}ﬁtﬁfdoﬁy&lstydn@m ﬂoz;dz ki, 2B QUASN. wpesfothw,%r@féng
unsubstituted hydroxyal kyl groups, ~su stltuted or unsubstituted al koxyal kyl
groups, substi tutc@nboand&mswﬁﬁmqfwéldthr@ro,fIRo»(BtaIR&ymdd% aupkydregabend qogtoéd or
unsubsti tuted hetergcyel yaldkyl, o
unsubstituted al ox)?/z gr o%‘%? @kb@sgf@h'eg%m fer stlxt%hét)&ng§ g%i/{g{;)mxrf% groups,
or - NM gr oupsis RRE Rinor WRth Rfiynd Riane alkod etdupy sucb a$ trom vBigtionyonveater ed

carbon atoms. In yet other preferred compounds of structure II R® or R7 is an —

OR* group and R is an alkyl, aryl, heterocyclyl, or heterocyclylalkyl group. In
still funﬁer compouﬁds of structure I, R®or R7 is a -OCH2(CHz2)q(heterocyclyl)
group and q is 0, 1, 2, 3, or 4. In more preferred compounds in which RS or R is

20  a-OCHz(CHz)s-(heterocyclyl) group, the heterocyclyl group of the
-OCH2(CHa)a(heterocyclyl) group is a heterocycle selected ﬁom substituted or

( unsubstituted morpholine, substituted or unsubstituted piﬁeraziﬁe, su'bstituted or

unsubstituted piperidine, substituted or unsubstituted pyrrolidine, substituted or
unisubstituted 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-ome, substituted or unsubstituted pyrrolidin-2-one, substituted or unsubstituted

pyridine, substituted or unsubstituted oxazole, substituted or unsubstituted



gaturated or unsaturated, substituted or unsubstituted N-containing ring. :
Finally, in conmpounds of structure Il, R18, R2D, and R2' nay be the sane or
different an Iy ependently selected fromH, -NH2. -NH oups,
-NH(aryl) gr g\ﬂvgs?/ i-Sﬁils(jal kyl)2 groups, -N(aryl)2 groups, -N g?t/%g(%l)%%l
groups, 10 substituted or unsubstituted al kyl groups, substituted or
unsubstituted aryl groups, -OH substituiged or unsubstituted all coxy
groups, substituted or unsubstituted aryloxy groups, substituted or
unsubstituted heterocyclyl groups, -NHOH,  -N(al kyl )OH groups, -N(aryl)OH
groups, -N(al kyllmld(wbsgm@dps unwbl(tmtw t}i@Z@lbkwbsﬁfgtﬁ@)QpEnSUbWkal ) O aryl
groups, or -N(ar 1 d ture H may
i ncl ude those in \% cﬁ éﬂ?@tgm%%r e‘gsflg‘gé&)@}(;a%f %ﬁ%ﬁ% fq%{eas béh&%{gubstl tuted
al kyl groups, stiiisghehe|tseishtitutedior Siisibitithtad etrahyiryfur@l oubpsmted NHﬁnsuberﬂtad kyl)

CON(al kyl N | 1) 2
%?;Piw )(c(a?w 3/ %PB?P&OUR’%MIIG%@% e {V}%)lf‘%&%‘ii‘p‘%? a“rly‘ia)(l?ﬂéf?%ré‘gu {4 01 ) (al kyl )
groups, -N(het enaa¥sded bezitakold! QURSstinndN afnRhiRNtddehzdtidibol OUPS, oOf

N-cont ai ni ng heterocycles, and the N-cont ai n| ng heterocycles are oonded to
t he carbonyl carbon of the -C(=0) -R18 group through either a nitrogen atom

or a carbon atomin the f‘lcﬂ'@E‘)%"fis drufi t%l ﬁlsﬂﬁct‘i’?e?%%ygﬁe@bsﬂweﬁl | |

nore preferred ¢q Si 41 oS Liddtdul 42 1QC t he
N- cont ai ni ng hetoerggggééﬂ'g{ EOX\MEI 18%%3? ou%@?ﬂs\hrgg&elctted ??%@u%s?ﬁtgt ed or

unsubst i nt ed rmrsmtumd_@r uzsxbstumd ﬂkﬂa@mowoupﬁsmsttmtt:@lDE@SWFIWtﬂdl di ne,
subst Lt ed of URTHESS LiheduRlRELAF \SneuBLPSLIOMES, AluinSHSA kY e

pi peridine, subs ansu rro

unsubst itutead i mndmztﬁhted diatyibsiiind gioeps, @tibsum&ldhﬁtmkubtt&dte@yallqﬂ)ﬁdrﬂ)amﬁblbSt i tuted
or ‘unsubstituted 1,2, 3- trl ol e, subséa{k@{ed or subztltutg dz

triazol e, subst H?HP%SUB?“"{] AHOFHOS RS FQURS SUOSTRSE oF PpRRingE aryl

unsubst i t ut ed SQTMS;; CPLPY] I01e:0) 3B bobipk, 0 -O(=0Nstybsioupsut @t group of
honopi per azi ne stituted or WO 02/22598 PCTI US01/42131 -86 unsubstituted
oxazol i di n- 2- on®artigHBRY PreffrEd comPURLLBSTIERTeR s Ross R Bhish & drfydrogen.

substituted or unsubstituted pyridine, substituted or unsubstituted oxazol e,

substituted or unsubstit UneembsPIASIERcuEUDSI P idkeRote® frotnabhmited ot ed
t hi azol e, substi tut ed or _unsubstituted i sothiazole, substi gugt ed or

unsubsti tut éd baAPHtEES Y ereuns, WhER B TSk OHHLGIAY! TP SBIEX &% ol €, or
substituted or wasWRhied HiEEcyclyl groups, substituted or unsubstituted heterocyclylalkyl

groups, -C(=0)H, -C(=0)-alkyl groups, -C(=0)-aryl groups, -C(=0)0O-alkyl
groups, -C(=0)0-aryl groups, -C(=0)NHz, -C(=0)NH (alkyl) groups,
-C(=0)NH(aryl) groups, -C(=0)N(alkyl)2 groups, -C(=0)N(aryl)z groups,

20  -C(=0)N(alkyl)(aryl) groups, -NH2, -NH(alkyl) groups, -NH(aryl) groups,
-N(alkyi)z groups, -N(alkyl)(aryl) groups, -N(aryl): groups,

SN

-C(=0)NH(heterocyclyl) groups, -C(=0O)N(heterocyclyl): groups,
-C(=0)N(alkyb(beterocyclyl) groups, or -C(=0)N(aryl)(beterocyclyl) groups;

In compounds of structure IT, 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 alkyl groups, substituted or unsubstituted aryl groups,

or substituted or unsubstituted heterocyclyl groups.



benzot hi azol e. Ot her preferred c--'pounds having structure Il are provided
in which R5 or R is selected fromsubstituted or unsubstituted

ar ni noal kyl grou substituted or unsubstituted al kyl arni noal roups,
substituted o™ Qlﬁ’éz&?%tl tuted E 10 aryl ani noal kyl groups, SHBYER %ﬁ‘t’gd or
unsubstituted dial kyl am noal kyl groups, substituted or unsubstituted

di aryl am noal kyl groups, substituted or ungubstituted

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

het er ocycl yl am noal kyl groups i ncluding: -CH2(CH2) pNI h groups,

- CH2( CH2) pNH( al kyl ) gr oup$g confpolddeoRtpivtdrally R) igsedpa fronaizélﬁkmt@a%au Kyi) 2
15 groups, -CH2(CH2) aryl)2 groups, -CH2(CH2)pN(alkyl)(aryl) groups, or
- CH2( CH2) p( het er%%??%ge)d eYd §F98DS, W’Pé‘r“é‘teﬂ °F§n5é‘HSti“ﬁ?cb§é¥ EPURTg PSS RT O to 4
and the beteroc EHAR Y/ r is a

N- cont ai ni ng he%%%%é?%dgﬁgr QCI%I%OUP?;;% subst??ﬁug%w&gnégﬁb&f ?\%i%t ed

mor phol i ne, subsiumtmrtteah oounsub;nmu:b@ttﬁmoaréﬂalhylrgfmpﬁdSUhSItutsCh@smnsub;tlechdor

unsubsti t ut ed era substi.t ut.ed or stit dl ne
substituted of %& élfyqtgmugﬁs é/gFlPqudé’r ugﬂlllj’éq}nf:@%lgﬂ H&ﬁ&l‘gé’p’l s[u

i rni dazol e, subsgdunsibeded dlsBsidalkyl gduy s@zgthed of lebstitused or
unsubstituted 1,2,3-triazole, substituted or unsubstituted 1,2,4-triazol e,

substituted or %@@B’@PWW@'&P%%‘PW&E@ o unsyhstinyed diagyjaminoald g5eups t ut ed

t hi onor phol i ne, sWQwlied Hltl?rgubsﬁﬁlteﬁga?l ?r)aﬁ,ﬁgamep%ﬁ%hﬂ@aorsubst' tuted or
unsubstituted oxazoli di n-2-one subsfituted of unsubstituted
pyrrolidin-2- oneunsshqudtahkyé?@hlmgmmuwﬁwm edunsybstigitaderylaminogrupsit ed or
unsubsti t ut egly ox & ubsti t ut ed
orsunsubsti tg?ed&t% iuﬁ%?}’@&ﬁﬁ%ﬁ&??h ci &lgﬁ%bgb?tﬁﬁ e&ﬁ?‘l so{)ﬁruéf’idzl e,

sugbst ituted or uahsnytasnnd grioept, bubstirited damhls;mmdliﬁkylh(antyéahlmo gunpelbst i t ut ed

benzoxazol e, b nsubst enzot 02/ 22598
PCT/ USOI / 42131 7%5%} u‘f)(ﬁd‘?j) Ayl QR - ¢{J @ QRS e *@bsﬁwy\g@é‘l”zed from
sinmple starting- ar&loggwrﬂsgra@s SIT0v0)NH:, L@&@M(@m@gﬂ&p@n@@gm@@m@ounds of

structure | may generally be prepared nzene s bstl uted with
nitrile or carboXyMSc~ %(CT%) N@ ok goups, %@%@ﬁ%w%t &FOBRS @kdiagboups. 5

Conmpounds of 1$t r gebpsr ec(i @ya]yeyég&yg%qrgragﬁl qud)r@mt&bggmyngﬁ)hggtl ng nol ecul es
as, shown in Schenes 1-4 and exe ified in the Exanples. As shown in
- (~O)NH(heterocyclyl) groups, -C(=0)-N(beterocyclyl)2 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 alkoxyalkyl groups,
20  substituted or unsubstituted aryloxyalkyl groups, or substituted or unsubstituted

heterocyclyloxyalkyl groups. R' and R™ may join together to form a 5 to 7

membered saturated or unsaturated, substituted or unsubstituted N-containing ring.

In compounds of sfructure I, R™ is selected from H, -OH, alkoxy
groups, aryloxy groups, -NHz, -NH(alkyl) groups, -NH(aryl) groups, -N(alkyl):
25  groups, -N(aryl): groups, -N(alkyl)(aryl) groups, substituted or unsubstituted alkyl
groups, substituted or unsubstituted aryl groups, -NH(heterocyclyl) groups,
-N(heterocyclyl): groups, -N(alkyl)(heterocyclyl) groups, or -N(aryl)(heterocyclyl)

groups.

In compounds of structure II, R is selected from substituted or

30  unsubstituted alkyl groups, substituted or unsubstituted aryl groups, ‘substituted or



k]

.Schenme 1, conpounds of structure | nmay generally be prepared using aronatic

#conpounds substituted with am nes. and carboxylic acid groups. Scherme 1. R

C2H R COZH OO NH2 C Owe 0l1l1C2M H2ZNR R R OHNHZN\ N heat H ~
NOH 10 As shown ,”. Schene 1, a substituted aromatic conpound such as a
substituted WP OYES8bst it uted 2- ami nobenzoic acid may be rBaEPE/4#3th an acyl
hal i de such as methyl 2-(chlorocarbonyl)acetate to produce an am de that
will react with a substituted or unsubstituted 1, 2-di am nobenzene. The
resul ting product is a 4- hydroxy- subst i it ed conmpound of structure I. One
skilled in the art will recognize 15 that the procedure set forth in Schene
1 may be nodifi ring
4-am no substi tgglb%f&(l:tg&ng%%}%%sc # O(apg58?58%%&%5&5{%&%\3&%?‘8;%3%@&@ . As shown
in Schene 2, amgoos,-C(<Onmodlid®)alkys pionpt, e€C(=0)atyl groupe -G O)VHr,i | € groups

may be used to e.4-amng. s ed 20 cor S,0f structure |. A
conpound such a@/ {)ﬁﬁ @%%‘?\’8&6@ Epgﬁl#@% O‘g?’ggg\ggl 851142131 -88
reacted with etharoINhE)PERUNSCCELDYNGE 1421;) u;bsmsmmmﬂaﬁ(ﬂﬁé\msmuted
hydrochl ori de. Subsequent reaction wt st Ituted or unsubstituted

1, 2- pheny| eRedAB¥IOIEY! Fpens; ebsttgiah ot P@%P%@lt‘éﬁf al@ﬂ%‘ﬁ’ﬁ@%‘ifxltgf‘éﬁ’séﬂlh?lmmd
2-benzi m dazol 2yyly p&&&t@cf alkl{:ia &Bﬁ@hﬁﬁws subbiREtd bihRHbRiudsubsti tut ed

et hyl 2-benzi m dazo te aromatic 5 conpound havi ng an ani ne
and nitrite gr @qparammkﬁgr@ghswshumﬁdormnsmmembstdlatyltrenio@kylmups,benzon| trile

Wi th a base sugh a8 & hdTRheS L IREMARhbA) 30uGE Shsifudl S

unsubstituted heterocyclylaminoalkyl groups, substituted or unsubstituted

10  diheterocyclylaminoalkyl groups, substituted or unsubstituted

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

‘ (heterocyclyl)(aryl)aminoalkyl groups, substituted or unsubstituted alkoxyalkyl
groups, substituted or unsubstituted aryloxyalkyl groups, substituted or-
unsubstituted hydroxyalkyl 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 alkyl groups, substituted or unsubstituted aryl groups, substituted or

20  unsubstituted heterocyclyl groups, -C(=0)H, -C(=0)-alkyl groups, —-C(=0)-aryl
i groups, -C(=0)NH:, -C(=0)NH(alkyl) groups, -C(=0)NH(aryl) groups,

i -C(=0)N(alkyl) groups, -C(=0)N(aryl)2 groups, -C(=0)N(alkyl)(aryl) groups,
-C(=0)0-alkyl groups, -C(=0)O-aryl groups, substituted or unsubstituted
aminoalky!l groups, substituted or unsubstituted alkylaminoalkyl groups, substituted |

25  or unsubstituted dialkylaminoalkyl groups, substituted or unsubstituted
arylaminoalkyl groups, substituted or unsubstitufed diarylaminoalkyl groups,
substituted or unsubstituted (aryl)(alkyl)aminoalkyl groups, substituted or
unsubstituted heterocyclylalkyl groups, -C(=0)-heterocyclyl groups,
-C(=0)-Oheterocyciyl groupé, -C(=0)NH(heterocyclyl) groups,

30  -C(=0)N(heterocyclyl)2 groups, -C(=0)-N(alkyl)(heterocyclyl) groups,
-C(=0)N(aryl)(heterocyclyl) groups, substituted or unsubstituted



aéid such as tin tetrachloride provides the substituted or unsubstituted
4-am no substituted conpound of structure |I. Scheme 2. HZN R O EtoH O NH

HCl H2NJ~"1I N\ EOCNJt - -~/ / R HC Et0O CEt heat Et02C H R\ CN R
NH2 NH2 N Li HW80#22598N | or H SnCl4 H O 10 Schene 3 |IIU§FT’§§‘€§2’élgener al
synthetic route that allows for the synthesis of 4-dial kylam no and

4-al kyl am no conpounds of structure |I. An _inspection of Schenme 3 shows that

4- hydr oxy substituted conpounds of struct ud% | may be converted into the 4
chioro derivative by reaction with phosphorous oxychloride or thionyl
chloride. The 4- It | kyl am ne
or dial kyl am ne %L %Ir;}% u%%m%/aﬁlé}‘g é%b%pﬁgﬁg?ﬂﬁsgﬁﬁlwgdt n%y%l?yl%? Ou%s’ :

di al kyl am no der swatitated .or Mpbmhwitalmmm(grms,tshbstiﬁlitadajr udmmktkytbdim no or 4-

di al kyl ani ds, qf structure | t hat b d with
Uhe 4 chl or o' doPPURIAGY Pt pm et b <Ray Y gt Gk 0,

ROH, RSH, and mlm@dm&aﬁs&m&m JsAtitled or 8RsubSimiteriydxy H2N R CN
EtOH O NH-HCL H2ZN ( / N_EtO' v t heat Et02 H O ROR OHN
5  groups, or -NH: groups. R ’ may join together to form a 5 to 7 -membered

saturated or unsaturated, substituted or unsubstituted N-containing ring.

Finally, in compounds of structure II, R*, R?, and R* may be the
same or different and are independently selected from H, -NHaz, -NH(alkyl) groups,
‘ -NH(aryl) groups, -N(alkyl)2 groups, -N(aryl): groups, -N(alkyl)(aryl) groups,
{ 10 substituted or unsubstituted aikyl groups, substituted or unsubstituted aryl groups,
-OH, substituted or unsubstituted alkoxy groups, substituted or unsubstituted
aryloxy groups, substitufed-or unsubstituted heterocyclyl groups, -NHOH,
-N(alkyl)OH groups, -N(aryl)OH groups, -N(alkyl)O-alkyl groups, -Nfaryl)O-alkyl
groups, -N(alkyl)O-aryl groups, er —-N(aryl)O-aryl groups.

15 Compounds having the structure Il may include those in which R* i
selected from substituted or unsubstituted alkyl groups, substituted or unsubstituted
aryl groups, -NH2, -NH(atkyl) groups, -N(alkyl): groups, -NH(aryl) groups,
-N(aryl)2 groups, —N(alkyl)(aryl). groups, -NH(beterocyclyl) groups,
-N(heterocyclyl)(alkyl) groups, -N(heterocyclyl)(aryl) groups, -N(heterocyclyl)

20  groups, or N-containing heterocycles, and the N-containing heterocycles aie ponded

(‘ ) to the carbonyl carbon of the —C(=O)-R"8 group through either a nitrogen aton: or a
carbon atom in the rings of the N-containing heterocycles. In still more preferred
compounds in which R" is a N-containing heterocycle, the N-containing heterocycle
of the R™ group is selected from substituted or unsubstimted morpholine,

25  substituted or unsubstituted pyrrolidine, substituted or unsubstituted piperazine,
substituted or unsubstiruted piperidine, substituted or unsubstituted pyrrc';l_e,
substituted or unsubstituted imidazole, substituted or unsubstituted pyrazole,
substituted or unsubstituted 1,2,3-trjazole, substituted or unsubstituted 1,2.4-
triazole, substituted or unsubstituted tetrazole, substituted or unsubstituted’

30  thiomorpholine, substituted or unsubstituted homopiperazine, substituted or



T H=

~\ / POR I MW/ POCI3 ClI1 NR'NHp LiHVDS; heat '/ NOHor / NOH (P
protecting P SOCI2 P group) R R ( RNHR'N\ J NHR'N\ N deprotect RN
OHHOHAs shown in Schenme 4, the synthesis of conpounds of structure |

having a H, avéyizggsoup, aryl group, or beterocyclyl groupPiTiuseme2id: position
may be acconplished using a substituted or unsubstituted

2- benzirni dazol - 2-yl acetate S prepared as shown in Schenes 2 and 3. Schene
4. RG@R' R NRR NR- N2 N Et02C H pBperidine H HOAc HO R' = H,

al kyl aryl, heterocyclyl Heteroaromatic diam nes nay be used as precursors

of conmpounds of structure 1. The synthesis of .co unds,. of .structure H
where Y= NI 12 i %DSB@BH’E%%‘HWQIH‘?“’S%R%%X@I B SPILESH BT P A99a31 - 90-
Schene 5. R +Rgfbstifuttlidr ieabstititdd pyEdtd, subktithdd b @dsubdtehed oxazole,

substituted or unsubstituted 1soxazole, substituted or unsubstituted thiazole,

substituted or unsubstituted isothiazole, substituted or unsubstituted benzimidazole,
5  substituted or unsubstituted benzoxazole, or substituted or unsubstituted

benzothiazole.

Other preferred c~mpounds having structure II are provided in which
R" or R" is selected from substituted or unsubstituted aminoalkyl groups,
substituted or umsubstituted alkylaminoalkyl groups, substituted or unsubstituted
( 10 arylaminoalkyl groups, substituted or unsubstituted dialkylaminoalkyl groups,

substituted or unsubstituted diaryiaminoalkyl groups, substituted or unsubstituted
(alkyl)(aryl)aminoalkyl groups, or substituted or unsubstituted
heterocyclylaminoalkyl groups including: ~CH2(CHz2),NH2 groups,

-CH2(CH2),NH (alkyl) groups, -CH2(CH2),NH (aryl) groups, -CHz(CH:2)pN(alkyi)2

15 groups, -CH2(CHz);N(aryl): groups, -CH2(CHz),N{alkyl)(aryl) groups, or
-CHz{CHa)p(heterocyclyl) groups, where p is an integer ranging from O to 4 and the
heterocyclyl group of the -CHz(CHz)p(heterocyclyl) group is a N-containing
heterocycle selected from substituted or unsubstituted morpholine, substituted or
unsubstituted pyrrolidine, substituted or unsubstituted piperazine, substituted or

20  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, substituied
or unsubstituted tetrazole, substituted or unsubstituted thiomorpholine, substituted
or unsubstituted homopiperazine, substituted or upsubstituted oxazolidin-2-one,

25  substituted or unsubstituted pyrrolidin-2-one, substituted or unsubstituted pyridine,
substituted or unsubstituted oxazole, substituted or unsubstituted 1soxazole,
substituted or unsubstituted thiazole, substituted or unsubstituted isothiazole,
substituted or unsubstituted benzimidazole, substituted or unsubstituted

benzoxazole, or substituted or unsubstituted benzothiazole.



Jj NCh/"-N NNH2 HH2OEtO H EIOH heat 0 EtOH ~O xNHHCI R C J. NH2
EtOACN HCl EtO'" vOEt INNHZ iRNH2 NRNN UNLIiHWDS\ Il ./I"RCNi. /
H EEtO HR'--Y NO NH2 H A conpound such as ethyl cyanoacetate may be
condensed w t WW&02/23¥Bst i t uted or unsubstituted heterocycl ePEBHESGHHBhg t wo
ortho am no groups such as substituted or unsubstituted 1,2-diam nopyridine
to obtain a substituted or 5 unsubstituted

2-imdazol o[ 5, 4- b] pyri di n-2-yl et haneni tri F&- whi ch may subsequently be
hydrol yzed in acidic mediumto provide a substituted or unsubstituted ethyl

2- imd | o[ 5, 4-b i di ne2- . : bstituted
or ' unsubst i1 ut od e byl 2 eRPiuge PR fud Pt SHGLEA Pl Emelh <) 05t U €

obt ai ned from a staxtingnistedulssigsishaen inhtke fojidwingBxemplde Eednpountls of structure I

3-et hoxy-3-i m nopropanoate and a ,1Q substituted or uynsubtituted = .

L 5y A nopyr | dRRGETREDE B Sifpure Beg Beere sb iR vttt of ERuiey

2-im dazol o] 5, 4- Bloaydih difirien %I(@g%%;(ﬁﬁl sbdpy. an aromatic conmpound having an
amine and nitrileée group such as substituted or unsubstituted 2-

am nobenzonitrile with a base such_as |ithium bi s&t rimethylsilyl)amde

provi des the 9 substi t ut ed FPAMEEBETCBECm RO AN 6 (00t YBPISETHE. 15 The
i nstant inventi opoRLIQ RSB HHShQhesCUBRSKELATR Wi ExdRYIeDEAs RicsRas €d by
m xi ng one or nore conpounds of the instant invention, or pharnaceutically
accept abl e sal t sSéheme ducamponadstdi sirectire I wiay lsersrely ha eewpricd abing arometept abl e
carriers, excipi [ ' Nt S Qr Jike, to treat or aneliorate
a variety of di gcglrr1 3?&3% Slggﬁ%gﬁgld\%%ﬂo lﬁges' agé’@r&l 31/1C3§8§EOE§§'RTK, nor e
particularly 20 angi ogenesis associated with cancer. A therapeutically

ef fective dose furthepchestet.s to that anount of one or nore conpounds of
the instant invention sufficient to result WO 02&@259@0253CTI US01142131

R
Ry~ C02H 0O O |
o A, — O
4 Cl OMe
NH, O)\/COZMe
R '
HZN \/\ — R
N X l’j
heat >
N° "0
H
10 As shown n “cheme 1, a substituted aromatic compound such as a

lllll 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
is shown in Scheme 2. As shown in Scheme 2, aromatic comapounds substituted
with amine and nitrile groups may be used to synthesize 4-amino substitnted

20  compounds of structure I. A compound such as ethyl 2-cyanoacetate may be



491 in anelioration of synptons of the disorder. The pharnaceuti cal
conpositions of the instant invention can be manufactured by nethods well
known in the art such as conventional granulating, mxing, dissolving,
encapsul at i ngWol0y83Ps | i zi ng, enulsifying or |evigating pr8E8¥sE&213nDNg
ot hers. The conpositions can. be in the 5 formof, for exanple, granules,
powders, tablets, capsules, syrup, suppositories, injections, enulsions,
elixirs, suspensions or solutions. The i nsi®ant conpositions can be

formul ated for various routes of adm nistration, for exanple, by oral

adm ni stration, r.ans I 1 pb St at 1oy, N el ation, or
subcut aneous ad ﬁp%fegt@g}%%ggtg p\r/\(/gﬂ Fé gﬁsl?i i%}%%xgh%eglg‘%{?ﬂ rﬁ%@@é@é ou‘gﬂ,l&gc{e'

i ntranuscul ar, 1Mbsentanapectidnongead subkstithied pag@shbstinned hdphbmlersdiamine

intraventricular_injectiaon. The c ound.or,. . co un f the jnstan
i nvention can alp§%"1)f?é SRS HIIHRILY é‘P%’gg?the%\eﬁhﬁlc?éPe”F%ﬁaezPE?ﬁ%ﬁetéte' atom
fashion, such as fubjtagéd @umdshsiuted et DOehiifldease-yiRkme! it SNarodbg: f ol | owi ng
dosage fornms are given by way of exanple and should not be construed as
liniting the? i rfemapindibaiiag es apine pad pigile groyp sugh ascybsttueHoSHRsRhSHERE) 2-

admi ni stration, BENAEESIHIREAHO Sich 2IiARY BSerihaMhShanRid i L&RPS Ul €s,
gel caps, and capapgts arléJl ac?gtgt at??e asasél |E]§4§|o(gag§p}L ?()y?ms ‘I%Saaslée%?gn be
prepared, for exaiphe: ashin tatrachiogdopevales tip sebsttgdan mdsibstftutet Heninst ant

i nvention, or phar utical ly acceptable salts or tautoners thereof, with
at | east one ad&ﬁﬁ%&g&oﬁpmé’ﬁwdquémﬁgﬁ h as a starch or other additive.
Suitable additives 20 or excipients are sucrose, |actose, cellul ose sugar,
mannitol, maltitol, d&ekendn2. sorbitol, starcmzNj\;,jjﬁ al ginates, chitins,

chi-tosans, pectins, tragacanth gum gum arabic, [gellatins, coll agens,

casein, album n, synthedic orgggm - synt hatiHci pah s or gl kdes, nethyl
cel | ul ose, hydroxypr%@v‘!\mmml% llosd, _andi-or—potyyj, ) obiflone .
Optionally, oral dosage f or s Han t§nt ai ot her rleﬁtgredl efts Ho 25 aid in
adm ni stration, such as an inactive diluent, or lubricants such as nagnesi um
stearate, or preservatives such as paraben or sorbic acid, or anti-oxidants
such as ascorbic aci'ﬂ\\t@nopherol or cysteine, a disintegrating agent,

bi nders, thickeners, ﬂ@gf ers, sweetenets,flavoring agents or perfum ng
agents. Additionally, j

stuf f s okn, mpnts may be added for

identification. Tabl et guged p‘?\\ N{ further treated 30 with suitable

coating materials knowi i th /rt. WH 02122598 PCTAIS01112137

N0
SnCls 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

é* ’ A may be converted into the 4-chloro derivative by reaction with phosphorous

oxychloride or thionyl chloride. The 4-chloro derivative may then be reacted with

15  an alkylamine or dialkylamine to produce the corresponding 4-alkylamino or 4-
dialkylamino derivative. Deprotection affords the final 4-alkylamino or 4-
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.



éz Li quid dosage fornms for oral admnistration may be in the form of

phar maceuti cal | y acceptabl e enul sions, syrups, elixirs, suspensions,

slurries and solutions, which may contain an inactive di l uent, such as
wat er. Phar mac¥@eyes#s for mul ati ons may be prepared as |i qfcd’UsisRBhsi ons or
solutions using a sterile 5 liquid, such as, but not limted to, an oil,
wat er, an al cohol, and conbi nations of these. Pharnaceutically suitable
surfactants, suspendi ng agents, enulsifyin‘é~ agents, may be added for oral
or parenteral adm nistration. As noted above, suspensions may include oils.

Such oil include, butg.alg.fot limted to, ?ﬁ@num oil, sesame oi
cottonseed oil, corn ol and olive oil. f, u§pensi on preparatlon may
al so contain esters of foatty ggids aucm4a&;eg Z0ol eate, N propyl

nyristate, fatty acid.gtycer e % % | atedfatty . @rﬁ | gbVfceri des-
| ude al co g i mi

Suspensi on fornulatlons may | ol s, 'Such as, bMt not limted to,
et hanol, isopropyl alcohol, hexadecyl alcohol glycerol and propyl ene
glycol. Ethers, such as but not Iinited to, poly(ethyleneglycol), petrol eum

hydr ocar bons such as rmg nerjal 15 oil and petrol atum and mater nay al so be

used in suspension for oons. For nagabRadm nistratio

phar maceuti cal formula yrbe NS y or agros f |n|ng and

appropriate solvents and dption SBat not
ants

limted to, stabilizerigiMgnei m b agentg pH nodi fiers.
surfactants,. bloavalIabfww¢wgnvd|f|%rs and 8%ﬁb|nat|6ns 20 of these. A

pr opel | ant for an aer &8 formul ati on may include conpressed air, nitrogen,
car bon di oxi de, or a hydrocarbon based | ow boiling solvent. The conpound or
cqnpounds of the instant &.yg%gzﬁﬁ are conveni eptby delivered in the form
of\.an aerosol spray prese from ag nebBlifNzZ&r /or the |ike. |njectable
dosage forns generall hcude adtrestls Sivons or oil 25 suspensions
whi ch nay be prepared Mg oa sui tabl e ant or wetting agent and a
suspendi ng agent. Injectable fornms may be ith solutlon phase or in the form
of a suspension, which i S\QHEWRLLSLYNE B, Be SAUNGDbf mdduhdd@RbaucheCEPt abl e
sol vents or vehlcles i nclude sterilized water, R nger's solution, or an

i sot oni ¢ aqueous bavitg ;B akul gew ATy} AUy odieieTasy s)ly) Eeur in|tee Aposifionasny fhe

enpl oyed as sol veQi5@ihes YSRED G dPoP RAsAbshdi AChs bR did2 i ate 93

5  prepared as shown in Schemes 2 and 3.

Scheme 4.

COR" = g
X Y
:I::j NH, N
EtOZC piperidine dNI:H
o HOAc H
. R" = H, alkyl

aryl, heterocyclyl
Heteroaromatic diamines may be used as precursors of compounds of
structure II. The synthesis of compounds of structure I where Y= NH: is depicted

in Scheme 5.



.

ggents. Preferably, the oil or fatty acid is non-volatile, including natural
or synthetic oils, fatty acids, nono-, di- or tri-glycerides. For

i njection, the pharmaceutical fornulation nay be a powder suitable for
reconstituti oWOM22e98Nn appropriate solution as descri bed aB6VASIE2Btanpl es
of these include, .but are not limted to, freeze dried, rotary dried or
spray dried powders, anorphous powders, granules, precipitates, or
particul ates. For injection, the formul at¥%ns may optionally contain
stabilizers, pHnodifiers, surfactants, bioavailability nodifiers and
combi nations of thesgy.Ahe conpounds nay be formulated for parenteral

adm ni stration by injection such as by bolus 10 injection or continuous
infusion. A unit dosage forgnfor injection may=hekin anpoules oL.im

mul ti-dose container®s. For r F2 adni ni st r ag q@ thexdehar maceyty cal
formul ati ons may Q@jﬁnﬁNtHe\fgjﬁiof—a—gupnngﬂm ry:*qn;ofntnﬁq;LN i enema, a’
“tablet or a creamfor release" of' 2> conpound i nHthe intesti s, siigmi d

flexure and/or rectum Rectal suppositories are_ 19 prepdred by m Xxing one
or nore conmpounds of the instant invention, or phar utically acceptable

salts or tautoners of thecboqpodﬁﬁﬁ mﬁt@iﬁﬁ?@%tabl veg 'EWes, for exanpl e,
cocoa butter or polyethwbghécglwﬁbl, Videi'Ct 108t present i N #solid phase at
normal storing tenperatures, and present in a liquid phase at those
tenperatures suitable to rel.ease a drug inside theslgody, such as in the
rectum Gls 20 may al so/b% enploved in the Bt gparation of formulations of
the soft gelatin typ Nsup 3 i esL VarEr N saline, aqueous dextrose
and rel ated sugar 88l ufipns, af ycer o¥& y be enployed in the
preparation of suspension formulafivens which' may al so contain suspending
agents such-as pectins, carbomers, nethyl cellul ose, hydroxypropyl
cel l ul ose or carboxynet hy | ' S..a .
preservatives. Besides t h%scgﬁkéélglg §§§1n%sge?}y¥/‘§lag%a§§ta§%dc ?Jﬁscog%]egg%ﬁ%lg]da above,
phar maceut i cal | yubstiogult axlmingubstitoiep ihetatosy dnchneaning e @the agemegmabpsysuénawn t o

those skilled in theart an re.t .1 ncluded .in the instant invention.
Such excipients Sﬁ%%‘p% Y2 a%teg(]:%%%’ff’ tO-OB%mcaa “gftéatg& &re descri bed,
for exanpl e, 3§ n unRewitagi ormRhasioBoRblpyidih-2Sttienedsile, WhakmiRuinbsdgoentlyNew

r 1991 iich js | r at. her ej.n reference.
Jersey (1991), VI\Q h(}:fdroiyszed ﬂaca%{d comg}u?rg to ];e)rosfde a lglybstxteute% oer u(r:ls%bsmuted 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-
{x., aminobenzonitrile with a base such as lithium bis(trimethylsilylyamide provides the

substituted or unsubstituted compound of structure II.

15 The instant invention also provides for compositions which may be
prepared by mixing one or more compounds of the instant invention, or
pharmaceutically acceptable salts or tautomers thereof, with pha:maceuticaliy
acceptable carriers, excipients, binders, diluents or the like, to treat or ameliorate a
variety of disorders related to the activity of VEGF-RTK, more particularly

20  angiogenesis associated with cancer. A therapeutically effective dose further refers

to that amount of one or more compounds of the instant invention sufficient to result



The fornul ations of the invention may be designed for to be short acting,
fast-rel easing, |ong-acting, and sustained-rel easing as described below. 5
Thus, the pharmaceutical fornulations may al so be fornulated for controlled
rel ease or for wsl@msel ease. The instant conp: ,tions nmay abcSousompsi se, for
exanple, mcelles or liposones, or sone other encapsulated form or nmay be
admnistered in an extended release formto provide a prol onged storage
and/or delivery effect. 10 Therefore, the pHarmaceutical fornulations nmay be
conpressed into pellets or cylinders and inplanted intramuscularly or
subcut aneously as._depot injections ot .as. inplants such as stents. Such

i npl ant's may enpllﬂﬂmﬁﬁ?ﬁ\ﬂo‘{ Hey 'Pptr?ﬁ’tg(?hhﬁﬁbsoréig}c)h sp%agmciﬂ(’:tbcﬁlecé’mgﬂs&'ons of

bi odegr adabl e pol epk&nSReStbh CandRSAGEHCIRY P enclidids SR tnslaPRNEH Atsutas

condi tions of disease, 15 the age, body weight, general health conditions,
sex, and di et of GOHEIEOM] sEpulatngs @mp&tﬂiﬁw/lams,, enganshlating, A¥ophibEDE.out es,
excretion rate, angd;g i J: g . ! or s
contai ning effecti ve%%udg'?\lédlgrﬁgg g%lcggéj\i iéﬁ?dg%g; b%%{lﬁﬁgfﬁﬂ@nrs g%?l?c%g e

experi ment ati on dodn phderdxemple, praiblesypodens, ttdbéets cagsalenf syripe sippssitends,

invention. 20 A.therapeutically.effective dose ma [ endi ng upon the
route of adm ni s?%egfqng’neué}lﬂsdonéoe\sﬁéxéré’ %‘%18 m orne S%‘rlté né'r @8@%@%%’%? H%S"gorns
conpounds of the cah®bs faumntilaict Y@ VaiioR riwes @f hdnfiznistkAibh,0for éxdaaipleesharkli ts a hi gh

t herapeutic index- The . therapeutic jndex is the dose ratio between toxic

and therapeut i c PRI LGH;DY AR COBLABITIANEL §Y K1 pEIPISAtGLLYt ween LDso
and EDso. The LDs@pduembdi€ a8i88RrhiRhalvel £ iRPatRO0 ﬁfra\;eta&lsﬁm&h&h@shhﬁp and the
e

EDso is the dose therapeutically effective in 50%of the population. The
LDso-and ED50lGr an@apesiopsahaeirangsak inraanag opntpyeaziewsy aigttionp rihe exipows grn

animal cell cul tyr6s,00; gmsmsﬂaﬁmh@t%h@kébe ad iR 0212288l haA 011 42131

-95- "Treating" wthin the context o I'nstant 1 nvention, neans an
al l evi ation of sywyptondgashosoniclassedieion bs asudiawet gersedprmiilaions €he fodlovhed t  of

further progressjan rseni syt or ntd on
prophyl axi s of thdeogagﬁ?(grglastsee gg‘r/engjg 5035'8%?‘% Sraxérglgﬁpq}sngf bevﬁoﬁﬁﬁﬁg?srlfém%n(gﬁeext of
treati ng pati ent sinstamt hwedionf an

15 For oral, buccal, and sublingual administration, powders, suspensions,
granules, tablets, pills, capsules, gelcaps, and caplets are acceptable as solid dosage
forms. These can be prepared, for example, by mixing one or more compounds of
the instant invention, or pharmaceutically acceptable salts or tautomers thereof, with
at least one additive or excipient such as a starch or other additive. Suitable additives

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-cellulose, and/or |
polyvinylpyrrolidone . Optionally, oral dosage forms can contain other ingredients to

25  aid in administration, such as an inactive diluent, or lubricants such as magnesium
stearate, Or preservatives such as paraben or sorbic acid, or anti-oxidants such as

: aécorbii: acid, tocopherol or cysteine, a disintegrating agent, binders, thickeners,
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.



5 inhibitor of VEGF-RTK, successful treatnent may include a reduction in the
proliferation of capillaries feeding a tunor or diseased tissue, an
alleviation of synptons related to a cancerous growh or tunor,
proliferati onV %2481 aries, or diseased tissue, a halti A§TR¥EH | ary
proliferation, or a halting in the progression of a disease such as cancer
or in the growh of cancerous cells. Treatpgent may al so 10 incl ude

adm ni stering the pharmaceutical fornulatitons of the present invention in
conbination with other therapies. For exanple, the conpounds and '
pharmaceutical formul ati Qﬂﬁidocjosgg:g%ﬂsefgle&tal AV REARN THYbelR RPN bET er ed
before, during, or after surgical procedure and/or radration therapy. The
conpounds of t hepharmasetticolly aaeptatilsemuliiensadyriups, stivirs duipensgms, durcies and wi t h

ot her anti-cancer,drugs ..ncl udi ng. t hose. .used | ntise and .gene

t herapy. A net hosc‘iﬂ“g'fm%rwé%@i Iﬁ@' %)H%Ié]talnelﬁ%%u?ei&]ﬁuéagg So?% agr‘lw 4hh ?%ispg(r:eu&gﬁvascul ar’
endot hel i al gr owohnil@thnomay BERPpEd 4s Yigoidistpehsicia De solofdns dsigg adiiiri st eri ng an
ef fective anmount of a pharpaceutical fornulation ccording to the invention.
to a patient? i nigh uthasy g‘gf"?t bipited teAt Uk WA %%F‘H’P’eiaﬂ‘b ehietiogi oft h in a
patient includespe@dmppimplalicy iatd fehbhMe, FERMBh, Q%enksb@msﬁimegnd or a
pharmaceutically acceptable salt thereof to a pati ént having a tunor. A

met hod for i nhi bigentpgmayee ggded fof erahpi patenidralcadpiiibtzatioes in a pati ent

i ncl udes adm ni stering an effective anmount of the conpound or a
pharmaceutically 25 acceg&q@kgaﬁﬁgtﬁ$§ﬁg fmACHORAL B8 QR PR " need.
A net hod of preparing pharmaceutical fornmulations i ncludes m xing any of

t he above- descr i #edodonpundEamit ph, gsasrearihwoens¢edalil, yoraodepd aliveeoicar ri er
ang-wat er or_.an ueous sol ut.ion. WD 02/22598 P SO /42131 - 96- The

o bsent 1 nveNT oR RIS BadbaT Ry dE ARBE e M T op g 8T S Sy <

readi ly by ref ergomgepyl nyrigtef fatt; avid glyceidesmdsetytndchitaictd glyayvideked by way of

illustration and_are not intended to be limjiing, of the present invention.
EXAMPLES 5 The ?%P?%Wﬁ%‘“ﬁ‘ﬁ%‘?‘éﬁﬁ’%ﬁ PR dfBolss din ot B s St
Adenosi ne tri pboggedy alcohol, hexadecyl alcohol, glycerol and propylene glycol. Ethers, such

as but not limited to, poly(ethyleneglycol), petroleum hydrocarbons such as mineral

15  oil and petrolatum; and water may also be used in suspension formulations.

For nasal administration, the pharmaceutical formulations may be a
spray or aerosol containing and appropriate solvents 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

,.\
/"/ N

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



B$A: Bovine Serum Al bumin DMA: N, N-Di et hyl acet ami de  DVF:

N, N-Oi met hyl formam de 10 dppf: 1, 1'(diphenyl phosphino)ferrocene DTT:
DL-Dithiothreitol EDTA: Ethylene diamne tetraacetic acid EtOAc:. Ethyl
acetate Et OH Vi b 15 HBTU: PCY/US01/42131

O Benzotriazol-1-yi-N,N,N , N -tetranmet hyl uroni um hexafl uorophosphate I|Cso
val ue: The concentration of an inhibitor that causes a 50 % reduction in a
measured activity. Li HVDS: Lithium bis(trf3methylsilyl)am de 20 MOH:

Met hanol NMP: N-net hyl pyrrolidone THF: Tetrabydrofuran The conpounds were
named usi ng Nonepcl at ' n Sof t war e,
I nc. and ACD/ Na é ?ggrab]*htgg\c}g‘rolr (%tg a%yﬁ EOEL %ﬁg‘?@é%&?@ﬁg{hﬁ%&?&%ﬁ erials used
to synthesi ze b@/ﬁlihlem dity Gty aaidetmdies, diray thelyabtiddsned from comer ci al
sources, prepared by nethods know to one of skill in the art, or prepared
by the foll ow ng general t hods 2/ PAMUSQL/ 421 - 97-
Mthod 1OF NE ONDs ND FOLRRy %Jezf’%m\é%uglrc%lm i “é’ﬁzmeaﬁ%e(af“t’fgeerq)

placed in a dry sute forlreédneriresbnlwitsdt approppae dolwdidnins aAeddriped anbevecondenser
charged with acetone _and dry ice. 5 Ammoni.a was.  condensed into the flask
and the resul?i nﬁx"éf&’ll‘ﬁ‘tqf&ﬁ?s%"él‘“%‘i iDp] e neftlimitert | 1gpdraeg driedn FRigny drigd oraipragwy

precipitate for n@rqied"iﬂomhﬁ, dmbYBhus pAdeRy, gfanlRYN stecipiies, or particulates. For

injection, the formulations may optionally contain stabilizers, pH modifiers,

surfactants, bioavailability modifiers and combinations of these. The compounds
may be formulated for parenteral administration by injection such as by bolus
{ 10  injection or continuous infusion. A unit dosage form for injection may be in

ampoules or in multi-dose containers.

For rectal administration, the pharmaceutical formulations may be in
the form of a suppository, an ointment, an enema, a tablet or a cream for release of
compound in the intestines, sigmoid flexure and/or recturn. Rectal suppositories are

15  prepared by mixing one or more compounds of the instant invention, or
pharmacentically acceptable salts or tautomers of the compound, with acceptable
vehicles, for example, cocoa butter or polYethylene glycol, which is present in a solid

“phase at normal storing temperatures, and present in a liquid phase at those
temperatures suitable to release a drug inside the body, such as in the rectum. Oils

20  may also be employed in the preparation of formulations of the soft gelatin type and

suppositories. Water, saline, aqueous dextrose and related sugaf solutions, and

Pl

glycerols may be employed in the preparation of suspension formulations which
may also contain suspending agents such as pectins, carbomers, methyl cellulose,
hydroxypropyl cellulose or carboxymethyl cellulose, as well as buffers and

25  preservatives.

Besides those representative dosage forms described a‘pove,
pharmaceutically acceptable excipients and carries are generally known to those

skilled in the-art and are thus included in {hé instant invention. Such excipients and



dondenser was renmoved and the |iquid amonia was al |l owed to evaporate over
several hours. The crude product was purified by flash chronmat ography on
silica gel (\%7%: 1F hexanes: ethyl acetate, product at R = Q.32 contam nant
at R = 0.51) VOB Ms mz 156.1 (M), R 11.16 ninutes ThEVPES{#bing
5-fluoro-2-nitropbenylamne (1.0 eq) and an amine (1.1 eq) e.g. N-nethyl

pi perazi ne, were dissolved in NV and triethylamne (2.0 eq) was added. The
reaction m xture was heated at 100C for 3~ hHours. The solution was then
cooled to roomtenperature and diluted with water. The resulting 15

preci pitate was chirelefr8de@Rttadfdr @hnbiIEI8h “RemEpont PhafANentSl SBiences”
2-nitro-diamno product. Alternatively, the same product nmay be obtai ned

f rom commer ci al INackdphi CabNewTersel GPDL)2which nd prernyiatedibprsindyyoeferdndent i cal
conditions except heating at 130C for 1-2 days. In sone exanples, the

di spl acenent on either 5- = Nj ] . _

5-chl oro- 2- ni t rophenyl am %qg{gﬁﬂ%gn%gﬁggg%%g%yénﬁﬁa&t&galﬁ?eggm(té)bf' h%r(ﬁ) at 100C
or 130 C, r espeatiingg fagt-reldasingrlogrcting, sind sustaabasicreleasizgasi ddenibedbdlow manner .

LC/ VB n-uz 237. R 1 304 ni . The nit 1. d 10%
Pl C (0. 1 eqy el b pRRREE T SR e e et R PEaH (aalEhe ore- The

reaction fl ask wesasevatdtdiotdeRid. subsequently filled with Hz. The resulting
m xture was then stirred under a 25 hydrogen at nosphere overni ght. The

resulting solution was fiJH%ered t hr ough Oelitle and. concent rp?t ed under
vacuum to provide the cruth PEE P WHCBHTHA SIS SBRP ISR P hHHRP G PP RS

purification. War0i2dséaiedt%rRéald b8t lehdaptdidied 18y, oMol 06l adniticrdidhiR an| \ NH2 NH2
F'FFNRR A round-bottomflask was charged with 2, 3-difl uoro-6-

ni £ ophenyl am néxendedgslesss dorarte petyidaarprelsnsashkdoraga 40 op delivenigifegt- An ani ne (5
S eq), e g. i} ek, pl Re REhEuiIARrAdGHs 30 dNEmPRLYE LROPMAS deated at
100C. After 2 hourso,r 1 heﬁso ut?(ljcn \MriS coolszlgg]and rpr)lgured I?n{)o water. A
bright yel | ow seylinflers 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 forms containing effective amounts are well within the bounds of
routine experimentatibn 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 EDso. The 1.Dso is the dose lethal to
25  50% of the population and the EDs is the dose therapeutically effective in 50% of

the population. The LDso and EDso are determined by standard pharmaceutical

procedures in animal cell cultures or experimental animals.



farnmed-which was filtered and dried- The nitroamine was reduced as in Method
| * to provide the crude product which was used w thout further purification.
LOMS mlz 225.1 (MH), 80.335 mnutes. 10 Method 3 NO2 N2 F F R RN | NH2
i To a 0.1 M D02235%t i on of 1, 3-difluoro-2-nitrobenzene WRSTHEUEY31Et 3N (2
eq) followed by an amne (1 eq) e.g. norpholine. The m xture was stirred
for 18 hours and then diluted with water agf_d extracted with ethyl acetate.
LCMS 15 mz 227.2 (M#), 82.522 m nutes. He conbi ned organi c | ayers were
dried over MSO4, filtered, and concentrated. Ampnia was condensed into a

bonb containing the cr udeﬁ u%mﬁggc&wpoﬁ/@@mm%tgﬁ%gﬁ%@d to 100C

(over 400 psi). After the bonb was allowed to cool t he anmoni a
was evapor at ed albviptriannfdyanlaom&a@ehcmds&mth ajdlsoﬂiﬁe onflisqagralei hedt addigtheeduced as in
Met hod 1 20 to provide the c ich was s d urt her

1
1t o L CpreSSion or S A dRe Wiy S G phe0SilR S lirb B be bl
PCT1U501142131 difse dyRlisanidr. 4FdNleianiyity, witkRth&bbhtextFol\trebgpailentsin séddrof el NVP

sol ution cont inin eq) was _added an alcohol (1.0 eq), e
2- met hyl oxyet an’t’i‘@%lt \ﬂr‘?&l:ulf Thorsyeasssi ireamppayraginde @iTpqugipn 1S%Ffor

mnutes. A slurryofferafiod bft@ma:?es 'Fée@hh%ﬁh‘lﬁﬁbf'o@ﬁ]séh@cd‘ sV MRSiatdaen added
slowy. The mxture was then heated to 100C. After 2 hours; the reaction

m xture was cool BEnpims ralaled o agascerrid @EWIT Rtk tprHideriées of pralafi¢s, per ed and
chr omat ogr aphy  {ISHERmETEREe Y} Chue) SouRRted tEb B PRl ¢ , o4
m nut es. T_he 10 dibdaseosach mawalsorn&dmcgemtasaf taacdvixistvelts. Itam@m may diso t he crude
E; ;)d l{gt \3@40?}? nultn&lghle ;Elmu\{lmsttgrtl}l% LtltEe Jhlélrrnga@gurtxcﬁ%(r)rlrzjuﬁa(f\lgﬁsl o? rtlle plfecs:{:nl}/?nvregtlon jfr§3 1 (M
) 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 pharmaceutically

acceptable salt thereof to a patient having a tumor.

A method for inhibiting the proliferation of capillaries in a patient
includes administering an effective amount of the compound or a pharmaceutically

25  acceptable salt thereof according to a patient in need.

A method of preparing pharmaceutical formulations includes mixing
any of the above-described compounds with a pharmaceutically acceptable carrier

and water or an aqueous solution.



ethod S NH2 NHZ2 N2 NH2 HO b RO Diisopropyl azodicarboxylate (1.1 eq)
was added dropwi se to a 15 stirred solution of 4-am no-3-nitrophenol (1.0

eq), triphenyl phosphine (1.1 eq), and 4f an al cohol, e.g.

N- ( 2- hydr oxyewbyb)ssme pholine (1.0 eq), in tetrahydr of ur an Bt T/0801/4213he

m xture was allowed to warmto roomtenperature and stirred for 18 hours.
The sol vent was evaporated, and the product was purified by silica gel
chromat ography (98:2 CH2C12: net hanol) to yéel d 4- (2-norphol i n-4-yl et hoxy) - 2-
20 nitrophenyl amne as a dark reddi sh-brown oil. LGM mz 268.0 (MH), It
1.01 mnutes. The nitro ne was reduced as i ive th cr ude
product which was used wAHPETERLRYPHEY %3@‘?@5’% %eﬂ’d"{u%) fi‘irStQS

(MB), it 0. 295 mak RubiBPby NRGRL 2268 RollowETLLEE, Aaidtlere bce bl e orfo NH2
NH2 NH2 NH2 NO2 NO2 Ngz OH O Br O NRR ~NRR To a f char ged
~with 4-am no-3- nllwétﬂﬂﬂeaﬂé|are(@tézﬁ9nd64@c§96mq1§n&a§the prsseahwvzltmt anone was added
an al kyl dibromde, e.g_ 1, 3-di bronopropane (1.5 eq).. The resulting m xture
was then heated at 80C for 18 hours. After cooling, the nixture was
filtered, concentrated, and diluted w giawgtiers The f solution was then
extract ed W|th CH2C12 (3 x) and the conbined organic |ayers were
concentratedt o give a solledfoliqyeng shbsevidiions siaspasdn Wetlixapplesane. LOVB nf z
275.1 10 (M#), R 2.74 mnutes. An acetonitrile solution of the brom de
prepared above, gfp.am ne, €. Qqem¥ink s lﬁi)kﬂﬁte(S eq), Cs2CO3 (2 eq) and BUWI N
(0.1 eq) was hegised at 70C fomg,,48s hﬁﬁlbm-ﬂtbe reaction m xture was cool ed,
filtered, and cmgntrat ed. T Nﬂ1§x§ﬂh di ssolved in CH2Cl z, washed
with water, and fcent rat ed esired nitroam ne,

2- ;ntro 4- (%Opyrro i di n-1-ylpt. qujp‘ég%u% hmnwgnoceLCMS m z

DTT DL-Dithiothreitol
EDTA: Ethylene diamine tetraacetic acid
EtOAc: Ethyl acetate
EtOH: Ethanol
15  HBTU: O-Benzotriazol-1-yI-N,N,N’ N’—tetramethyluromum
hexaflucrophosphate
1Cso value: The concentration of an inhibitor that causes a 50 % reduction
in a measured activity.
LiHMDS: Lithium bis(trimethylsilyl)amide
20  MeOH: Methanol
NMP: N-methylpyrrolidone
THE: Tetrahydrofuran

- The compounds were named using Nomenclator (v. 3.0 & v. 5.0)

25  from Cmeminovation Software, Inc. and ACD/Name v. 4.53.

P

The various aryl diamine starting materials used to synthesize
benzimidazole acetates may be obtained from commercial sources, prepared by
methods know to one of skill in the art, or prepared by the following general

Methods 1-15.



266.2 (M), R 1.51 ninutes. The nitroam ne was reduced as in Method Ito
provi de the crude product which was used w thout further purification.
Method 7 NHZ2 NH2Z N NO2 NNH2 C NR R 20 To a suspensi on of

6- chl or o- 3- ni t apyerkgden-2-amine (1 eq) in acetonitril e wasradusdsmn am ne,
e.g. norpholine (4 eq). The resulting reaction mxture was stirred at 70C
for 5 hours. The sol vent was evaporated under reduced pressure, and the
residue triturated with ether to provide tH8-desired conpound as a bright
yel low. powder. LG/ M5 nl/z 225.0 (M#), R 1.79 m nutes. WD 02/22598

PCT/ USOL/ 42131 -101- The nitroam ne was reduced as in Method | to provide

t he crude product %t was used without further purification Method 8: NO2
DVF I \ NOZ Ar-0 NHZ Ar OH +fC NH2 K2CO8 5 A phenoIN}Pl equi val ent) and
5-chloro-2-nitro aniline (1 egud Nent) were dissol i-NHDVF, and solid
KzCOs (2 equival ents) was addn one portion. The ction m xture was
heated at 120C overni ght. Thé T™€action m xture wefkNcodl ed to room
tenperature, nost of the DMF was distilled off, and water was added to the
residue to obtain a preci p2gddiBuordtueobamkénd (WA sq)dwasgdacad th pdmyirburgd by 10

chr omat ogr aphy on_sil i | (.2-10% McOH.CH2Cl z) tpo afford the desired
product. The ni ?‘P%‘QH’F@%?&&SIP%C Dg’da ‘?gl?enw%?“%%&gfg?%wﬁl? 3‘@%“%“‘@#@&?'
. product that was Na@tbniaWhak Bedenskdlidib1@% ALK dnkitgeadebidihg MREBEHaOstBre@ at NHZ N\

Ove 1. KOHNH2 NNRIRZ N2. RRRNHNH~ H o
reflux for 7 hours. A yellow precipitate formed within 1 hour. After 7 hours, the

condenser was removed and the liquid ammonia was allowed to evaporate over
several hours. The crude product was purified by- flash chromatography on silica

gel (85:15 hexanes:ethyl acetate, product at Rr = (.32, contaminant at Rr=0.5 1);
10 GC/MS m/z 156.1 M +), Ru 11.16 minutes.

The resulting 5-fluoro-2-nitrophenylamine (1.0 eq) and an amine (1.1
eq) e.g. N-methyl piperazine, were dissolved in NMP and triethylamine (2.0 eq)
was added. The reaction mixture was heated at 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 5-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

P
i 3

20 eq) at 100°C or 130 °C, respectively. The product is 1solated 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 Ha. 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.



NONO HHI15 Furthernore, the introduction of substituents on the

benzi m dazole ring need not be limted to the early stages of the synthesis
and may arise after formation of the quinolinone ring. For exanple, the
crude net hyl weotter2s8hown in the figure above was di ssol ve®8CT/HS®/42131 m Xt ure
of Et OH and 30% aqueous KOH and stirred overnight at 70C. The reaction

m xture was then cooled and acidified 20 with IN HCO to give a precipitate.
The solid was filtered, washed with water-#nd dried to obtain

2- (4- am no- 2- oxo-1, 2-di hydr oqui nol i n-3-yl ) -1H benzi m dazol e- 6- carboxylic

acid 2-(4-am no-g- X9~ 3- hydr oqui nol yl ) benzi m dazol e- 6-carboxylic acid as a
brown solid. LU Z. 321Né (MH), R 2.26 m nut es.NHV\D 02/ 22598
PCT/ USOL/ 42131 -102 A mi xtu _Zof ' 2

2- (4- am no- 2- oxo- 1, 2-di hydr
acid (1 eq) the amne (1 e
nmet hyl am nopr opyl ) - 3-et hyl ca i mde hydrochlorideyY 1R eq), HOAT (1-

hydr oxy- 7- azabenzotri azole, g 2 eq) and triethylam nggr2.5 eq) in DV, was
stored 5 at 23 C for 20 h. The reaction mxture was partitioned between

wat er and et hyl acetate. Aheuiostiomethsiowvaadtatzet ayer 53 WEherods-i ed (Na2SH4) and
concentrated. Water was added _and the greci pitate thus fornmed was filtered

of f and dried tMEPRIERdamipg £l ¢pd apd enpugh Yl makee PR OWETY - ARpmEeEK8nzoi ¢
acid starting rd 21 oid Qe SYARLARRIAE teSBhRb fHaiafgse@y be
obtai ned from gg%%?r’er%i al g@ﬂ?%g?%g%r epar ed aglb;t/H m%uﬁogg%k%wdtao?@ngaof skill
in the art, or phitgarhetrshihetshbuitibnivhoeioled apépeured intviwathiods biightlytllovGselar al

satole, anhydt dppuny e, s, A5 sl BEF 95050 BRR A il RUBgh £ 24
| H2SO4 | CO2tbl praviide the e produdCuGidh MathseGRitHdRCulBéd puriticRion 1 1Z/81S10% Pd/ C

\ | CO2H Bn( M) 3”l>|/§r2 5.I%r(M\H~%O.3[3\I5|_|§1%;|1’te§pC MeO NHZ2 CaCO3, MeO NH2

% n-3-y])-1H benz] ME2 e- 6- car boxyl i c

DC (1-(3 d

10 Method 3
N02 NH2 '

To a 0.1 M DMF sotution of 1,3-difluore-2-nitrobenzene was added
EutN (2 eq) followed by an amine (1 eq), e.g. morpholine. The mixture was stirred
for 18 hours and then diluted with water and extracted with ethyl acetate. LC/MS
15 m/z227.2 (MH+), R2.522 minutes. The combined organic layers were dried over
( MgSOs, filtered, and concentrated. Amﬁoma was condensed into a bomb
\\\\\ containing the crude product. The bomb was sealed and heated to 100°C (over 400
psi). After 72 hours the bomb was allowed to cool and the ammonia was
evaporated to 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+), Rr1.199 minutes.



I\/Bb—l 15 4 5 Conpounds 1-3 were made using simlar procedures as found in

U S. Patent No. 4,287,341. Conpound 3 was reduced using standard

hydr ogenati on conditions of 10% Pd/C in NHAOH at 50C over 48 hours. The
product was pwedpistsat ed by neutralizing with glacial acetB@/EE1/4#131
filtering, and washing with 20 water and ether. Yields were about 50%
Conpound 5 was prepared in a manner simlar to that disclosed in U S
Patent No. 5,716, 993. V\O 02/ 22598 PCT/ USO1/942131 -103- Method 11 1. 1 odine,
CO2Me ROHO4' CO2H CI \' 1 NH2 2. NaOH 3N C \ NH2 3. aq. HO 1. lodine, F
A92SO4. F 5C2 A—I4 CO2H N -12 2. NaOH 3N NH2 3. aq. HCl 1. Iodine,
Ag2st4, CO2Me Et = CRHF 1 NH2. NaCH3NFNH 2 3 ag. HCO 2

| odi nation of aniline contai conpounds: |odinati on Wag done by 5 a
simlar procedure as in J. Gfzm 2001, 44, 6, 917-922 NHjhe anthranilic
ester in EtOH was added to equi val ent) and Ti
(1 -equivalent). The reag:t psas typically done aht 3 hours at room
tenperature. The reaction was filtered through ce e and concentrated. The

resi due was taken up in OQAc. a sh d with. nougay §aturat NaHCGO3
(3x), water (3x), brine (I astme _soutloncontammg %1 eq) was added an

alcohol (1.0 eg), 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

( 55555 captured solid was washed with water and purified by silica gel chromatography
- (1:1 ethy! 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,
NO5 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.

f(..\

The mixture was allowed to warm to room temperature and stirred for 18 hours.
The solvent was evaporated, and the product was purified by silica gel |
chromatography (98:2 CH2Cl2:methanol) to yield 4-(2-morpholin-4-ylethoxy)-2-
20  nitrophenylamine as a dérk 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+), Rr 0.2585

minutes.



iO dried (MgSO4), filtered, and concentrated. The crude product (-5 g) was
di ssolved in McOH (60-100 m), NaOH 6N (25 ml), and water (250 m). The
reactions wer |1y done after heating at 70-80C for he
reaction m x‘?uroé%’gsg extracted with Et OAc (2x), neutrali zgﬁij@iﬂy{@zg}]—ueous
HCl, filtered to collect the solids, and the solid products were washed
with water. The products 15 were dri ed i Rgyacuo. In various instances,
substitutions on the quinolinone ring nmay also be introduced after coupling
as shown in the general nethods 12-15. WD 02122598 PCT/ USOL/ 42131 - 104-

Met hod 12 NHR NM#ethbd ¢ Y, X N Pd, Cut, GCOH®2C, N HI HHOHO X=1,
Br, TfO Conversion of the CG6 or C7 halides to an acid group was

acconpl i shed usi nH,procedures in tHe follow ng refidtences - Kogih H; et
al., Tet. 5 Let. % 900and Fukuya Qz et at. NWn
Cheni . Soc., 199 NEthaeF—l—B——NH | H Pd, KON
or NaCN NC \ ti \ HHOCuI, HO X=l ConverS|on the G 6 or
C-7 halides to a gyano group was corrpl i shed } pcedur t he '
followi ng reference - Anderson, B. Ut al. em "@5
8224-828. Method 14

To a flask charged with 4-amino-3-nitrophenol (1 eq), K2COs (2 eq),
5 and 2-butanone was added an alkyl dibromide, e.g. 1,3-dibromopropane
(1.5 eq). The resulting mixture was then heated at 80°C for 18 hours. 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

.
Ty

concentrated to give a solid that was then washed with pentane. LCMS m/z 275.1
10 (MH+), R2.74 minutes.

An acetonitrile soution 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 hours. The reaction mixture was cooled, filtered, and concentrated. The
residue was dissolved in CH2Clz, washed with water, and concentraied to give the
15  desired nitroamine, 2-nitro-4-{3-pyrrolidin-1-ylpropoxy)phenylamine. LCMS m/z
266.2 (MH+), R:1.51 minutes. The nitroamine was reduced as in Method 1 to

provide the crude product which was used without further purification.

(‘ Method 7
NH> NH>
N NOQ N7 Nﬂz

| l
ol NF NRR™ N

20 - To a suspension of 6-chloro-3-nitropyridin-2-amine (1 eq) in
acetonitrile was added an amine, e.g. morpholine (4 eq). The resulting reaction
mixture was stured 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.



Zi X/ -NHR N\ / Pd(dppf)Cl2/cl2cH2 \ I NHRN \' I HZN HO\ I HOH X =
1, Br, TfO Y= B(OH)2 or Sn(nBu)3 Conversion of the C6 or C7 halides to an
aryl group was 15 acconplished using standard Suzuki or Stille procedures
such as descriWed2BBPbw. WO 02122598 PCTI USOL/ 42131 - 105 é’lfz'fﬂk'ﬁ%"f\?éilhod: To
aldram(4 m) vial was added sequentially the quinolone (1 equivalent),
boronic acid (1.2-15 equival ents), Pd(dppf , Cl2CH2 (0.2 equivalents),
DMF (0.5 - I nm) and TEA (4 equivalents). ~Thé reaction was flushed with
argon, capped and heated at 85C for 12 hours. Once done, the 5 reaction is
cooled to roomt : : i4 W t [ udd ' he
clear solution i ?Fﬁtpﬁjéﬁkﬁgﬁﬂagp@g%i J\?ﬁ%ﬁgt%l\égl?%agogz%ltgw%?&édérgﬁg Qg% Wla;rll-j ected
directly onto a usedepithoat fuytberiRiiGeatibhe products are | yophilized to dryness.
Stille Method: To a 1 dram (4 m) via] was added sequentially the quinolone
(1 equivalent), tiW gent (1.8 equivalent), Pd(dppf)Ch . CzZCH2 (0,2 10
equi val ent s), ancivI 0.5 - 1 ). The reaction was flushed w th argon,

capped and heated at 60-85C for 4 > Ongg= done, the res 8Rzi s cool ed
to room tenperature, ang,filtere th a-syr+nge filter The cl ear
solution is then neutvalized w Hea ¢@0Pd e of dADPS NHnj ect ed

directly onto a preparative HPLC The products are |yophilized to dryness.

15 Nethod 15 X NR N R YR NRN' X HNP L H0.0, M0, 99595, G g H 180 R

were dissolved in DMF, and solid K2COs (2 equivalents) was added in one portion.
The reaction mixture was heated at 120°C overnight. The reaction mixture was

cooled to room temperature, most of the DMF was distilled off, and water was

. /"ﬂm‘,}\ ,

added to the residue to obtain a precipitate. The solid was dried and purified by
10  chromatography on silicagel (2-10% MeOH/CH2CL) to afford the desired product.
The nitroamine was reduced as in method 1 to give the crude product that was used

without further purification.

Method 9
o}

_ 0
(/ > ( /
NH; N OMe 4. KOH NH; f\f/@_(NR,RZ

~ N 2. R1 RzNH AN N
H - H

N~ ~0 N° 70
H H

15 Furthermore, the introduction of substituents on the benzimidazole
{ B 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 1N HCl to give a precipitate. The solid was filtered, washed with water and
dried to obtain 2-(4-amino-2-0xo0-1,2-dihydroquinolin-3-yl)-1H-benzimidazole-6-
carboxylic acid 2-(4-amino-2-oxo-3-hydroquinolyl)benzimidazole-6-carboxylic acid

as a brown solid. LC/MS m/z: 321.1 (MH+), Rr 2.26 minutes.



A di hal oqui nol one such as a difl uoroqui nolone (12-15 ng) was placed in a1
dram (2 m) vial. NV (dry and pre-purged with argon for 5 ninutes) was
added to the vial (0.5 nl). The am ne reagent (40-50 np) 0 next.
If the anine WO?AH™O salt, the reaction was neutral i ze\é\@w@g&?‘%&% --1. 2-
1.5 equivalents). The reaction was purged again with argon for about 5
seconds, and imediately capped. The reaggjon was typically heated in a
beating bl ock at 90-95C for 18 hours. The reaction was followed by HPLC or
LCVMS. After taking sanmples for HPLC, the vial was purged with argon again
and capped. Sonme 25 couplAmgxqa&réﬂne(ﬂ&nﬁﬁwkowlm«wﬁirb@umﬁm&ylrH&Lch

conpl etion. Less nuc| eophi C WD 02/ 22598 PCTJUS -106- am nes

li ke pyrole req@FP%‘d?%e‘Q&ﬂﬁ%Pr%ﬁ aﬁ‘fj%éeétq‘%ﬂﬁmﬁé]séﬁ gﬁﬁ@réﬁ conmpl etion. In
these cases, ce%ﬁ:ﬂmﬁﬁﬁﬁgﬁ@bﬁ) Q%m‘?ﬁh&'b&ﬁhﬁﬂé ﬁy&aeﬁ&l&nltzreeq HoAe (used) was |
added to the reaction e, the reaction was cooled to room

t enper at ure, andyfiioky- érﬂé@benmutlir‘iok é?reﬂh@@ tfipthylemingi (310, eqTineDMFe wies gvkadt i on
was t hen neutr al tﬂ]lTF t irectly
onto a pr eparsatr &/?&E& fhé %8élo gﬁi)\g\ﬂlelr%e\%slpqhﬁﬁ)ﬁ%d @&g é[n’%a ?aﬁ(gstg Exanpl e
1 Ethyl 2-benziangtstaz@he Zaryﬂ)lﬂﬁbtﬁrgirﬁac Ayaomeramdomﬂs@@pﬁrewtﬁﬁerddam ne (1.0
eq) and ethyl 3- thox- 0 .invno aoaehdro Ior| in

et hanol was stir ‘5%/ %gWéP‘hPrﬁﬁPme Helorg i”% gﬁ‘Eﬂ(é‘ dttBa &m

t enperature and tﬁeh@s,wﬂ ctwas renoved in vacuo. V\at er and CHzCl z were
added to the residue. organi c |l ayer was separated, dried over Na2S04

and the solvent renoved. The solid recovered was .used w thout purification.
LC/MB m z 205. 2 (M—I+) R Yhesvarigps ¢amino bgngoic acid starting matenals used to

5- (4- Met by pigpersagihR¥k Jisafoihdtly @GR ERY 86 8bRAL Fbln @mmercial sources, prepared

5- Fl.uor o- 2- ni trobenzenecarbonitrile {1.02 eq) and N- et hyl pi perazine (1.0
eq) were di ssol \pgdnsthedpikmow 1 onstdi pkill pruthe agtporipreparedis the deltoating senerat he

resul ting soluti led to
room t enper at ur el\? %hrlr %fgﬁlﬁegﬁﬁn%#g;gﬁz%m%dh%éynm}% gtugeg#ogrrgkrlr% %ﬁ\%gs 20
filtered to yieliMead Iﬁ?éeluleéiSﬂe’dft (®,00eand asHaergcjeerCIeaﬂ iLe75, llZIBM%ﬁd z 247.3
(M), R

Method 16
/©[ Ha 4. 1-NaNOp CN H,S04 COzH
———
MeO 0, 2.ciN MeO No, M0 MeO NO,
2 3
10% Pd/C COM  Bn(mMe)sNBry - Brt@iCOZH
————ee Y B
NH,OH, 50C  MeO NH,  CaCO3; 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 manner

similar to that disclosed in U.S. Patent No. 5,716,993.



1“-',:-.%46 m nutes. 2- Am no- 5- (4-net hyl pi perazi nyl ) benzenecarbonitrile

5-( 4- Met hyl pi perazi nyl )-2-nitrobenzenecarbonitrile (1.0 eq) was dissol ved
in EtOAc. The flask _was purged with nitrogen, and 10% PdI Cﬁégﬂé %223 25 was
added. The fl &% B¥3evacuated and purged with H2 three tines- ThéFesul ting
m xture was stirred for three days at roomtenperature. The m xture was
filtered through Celite and the filter pga]]% was washed with Et QAc. The
solvent was renoved in vacuo to give a ye Pow solid which was purified by
silica gel WO 02/22599 PCT/USQL/ 42131 -107- chronatography (5:1:95

McOH: Et 3N: Et QAC) Methodime the desired product as a yellow solid. LOMS rn/z
217.3 (M#H), 80.95 mnutes. Method A

4- Am no- 3- benzi m dazol - 2-yl - 6- (4- et hyl pi perazi nyl ) hydr ogni nol i n2-one 5

Et hyl 2-benzhni dazol - 2-yl acet af goide, 1 €q) and 2-am no-5-(4 _

met hyl pi perazi nyl ) benzenecar boni Aig,8bg (1.0 eq) were dissolved in 1, 2-

di chl or oet hane, and _thefC&Me14 (gbHeq) wak Ozithe mi xture was heated at
refl ux overnight. @ cool i ngf—‘r—hve—rﬁ xt ur concentrated in vacua. NaCH
(3 M was added a0 the Mgty i d2- Nagti $he nCixt 0¥€ “helgt ed at 80C for 0.5 hours.

The solid 10 was filtered and3visHed sequentially with H20, CH2d 2, and
acetone. LC/ M5 indicated that the product was present in the acetone |ayer
and the solid. These _fractions Mdinee conbi ned and purified by silica gel
chr omat ogr aphy (5- 10% MeCH i n OMPpSDZ with 1F% Et3N) to give the desired
product. LC/ MS ink 375, 4CPnf¢ +) EOR 1. 65 '.Ozm5 Exanpl e 2

6- Am no- 2- ( 2- nor pho 4-yl et gg@/ Zzenecd itrile

4- (Hydr oxyet hyl ) nor phol ez (1 §vaas added ™NbiNaH (1.2 eq) in NWP. After
10,1 nutes, 6-am no-2-fl uor ob&nPeRetarbonitrile (1.0 eq) was added in NVP.

Th@ resulting m xture was heated at 100C for 1 hour. The m xture was 20

t hen cool ed and poured into H2Q lodhe aqueous | ayer was extracted with Et OAc.
The conbi ned organic |ayers wereAg@dhed with brine, dried over Na2SO4,

filtered, and c_on@%d"‘fi‘ n vBEQIb to a'ﬁﬁc&zﬁr own gum The crude
material was puri fFI \ N, §: SC?OH‘_::?N’ - Nty
Iodination of aniline containing compounds: Iodination was done by
5  asimilar procedure as in J. Med. Chem. 2001, 44, 6, 917;922,. The anthranilic
ester in EtOH was added to a mixture of silver sulfate (1 equivalent) and I (1
equivalent). The reaction was typically done after 3 hours at room tefnperature.
The reaction was filtered through celite and concenirated. The residue was taken up
in EtOAc and washed with acueous saturated NaHCOs (3x), water (3x), brine (1x),
10 dried (MgSO.), filtered, and concentrated. The crude product (~5 g) was
(( dissolved in MeOH (60-100 ml), NaOH 6N (25 ml), and water (250 ml). The
reactions were typically done after heating at 70-80°C for 4 hours. The reaction
mixture was extracted with EtOAc (2x), neutralized with aqueous HCI, filtered to
coliect the solids, and the solid products were washed with water. The products

15  were dried in vacuo.

In various instances, substitutions on the quinelinone ring may also

be introduced after coupling as shown in the general methods 12-15.



by silica gel chromatography (5:1:95 McOH: Et 3N: Et QAc) to give the desired.
product. LC/MS niz 248.3 (M+#), R 1.26 nminutes. 25

4- Am no- 3- benzi m dazol - 2-yl - 5- (2- nor phol i n- 4-yl et hoxy) hydr oqui nol i n- 2-
oneThe title WoABHHd was synt hesi zed as described in ExanffTéUSPl/4Ngt hod A
usi ng 6-am no-2-(2-nor pholin-4-yl et hoxy) benzenecarbonitrile. LG M5 nlz
406.4 (M#), R 1.67 minutes. WD 02122598 PCT/ US01/ 42131 -108- Exanple 3

4- (2- Mor phol i n-4-yl et hoxy) - 2- ni t r ophenyl al¥ne Di i sopropyl azodi car boxyl ate
(L1 eq) was added dropwi se to a stirred solution of 4-am no-3-nitropheaol

(1.0 eq), tri pwd}%?phi ne (1.1 eq), and 5 N (2-hydroxyethyl)norpholine
(1.0 eq), inT The m xture was allowed to warmto roomtenperature

and. left to stir for 18 hours he sol vent was evaporated an
was purified by silica gifiR tography (98:2 CH2CL2: Nk eld a
dark reddi sh- br own*gi . nt/z 263 OUl &PH) , RO2G\ 0 if 10

4- (2- Mor phol i n- 4-yl hertkene- 1, 2=diramn& To a sd
4- (2- mor phol i n-4-yl et ox§) 9-nitrophenylamine (1.0 eq FPOH was added
Pd/C (0.1 eq). The reaction vessel was repeatedly purged wth nitrogen,
then stirred under a Wrwgea at nosphere (1 atm) for 18-hours. The product
was filtered through a Celite plug, and the plug Washed with EtOH The 15

di am ne was used wi thout purifica R 0. 295
mnutes. Ethyl 2-[5-(2-nD 6‘?’15?1050%&16:&&?1%(%5&% |t?na%I59d mﬁp)‘faf acetate The
title conpound wasmpiitet@sihg pdcalitired @BGE ifdIRM Mg cfexedEy -KdgalBi;Ngal., Ter.

4- (2- nor phol i n- 4- yI et hg%%/) benzene-1, 2-di am ne. The og&ani c l'ayer was 20

concent r at ed® anbét-hé% uB7- AR &dJiHkEYamed Tiyet &l-§ 1-chn-deieme Reonbiodg it Bphy
(1071:2 CH2Ch: et BKkOAc) to yield a dark reddish brown oil. LOM mz
334.4 (MR +) R 1.08 mnutes.

4- Arni no-3-[5-(2-nD (f)hol i n-4-yl et hoxy) benzi m dazol - 2-yl ] -6-ni trohydroqui nol i
n- 2-one Metho

—_— e e

)
X N Pd,KCNorNaCN  NC N
LA g
N0 | NS0
N Cul, THF N

X =1, Br, TIO

Conversion of the .C-6 or C-7 halides to a cyano group was
10 accomplished using procedures in the following reference - Anderson, B.A.; et al.,

J.-Org. Chem., 1998, 63, 8224-828.

< Method 14

NHR N
/@ Pd(dppf)Clz/ClzCHz NHR N
X N \ /
N
H -
H

Y = B(OH), or Sn(nBu)s
X =1, Br, TfO

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.



3

2% The title conmpound was synt hesi zed as described in Exanple 1, Method A
usi ng et hyl 2-[5-(2-norpholin-4-ylethoxy)benzini dazol -2-yl]acetate and
5-nitroant hranyh@nkés | €. The crude product was purified bycghlshgaige!
chr omat ogr aphy (5-10% MeOH in CH2Ch with 1 % Et3N) to give the desired
product. LCMS mz 451.2 (MH#), R 1.89 mnutes. WO 02/22599 PCTIUSO /42131
-109 Exanple 4 -105-
4-' Am no- 5- ( 2- nor phol i n- 4-yl et hoxy) - 3-[ 5- ( 2- nor phol i n- 4-yl et hoxy) -

benzi m dazoi - 2-yl ] hydro qui nolin-2-one The title conpound was synthesized as
described in Exanple 1, 5 Suetkhddthadudpng éramm¥ mi) vial was added sequentially the

2-[5-(2-nor pholin-4-yl et.hoxy).benzi m d |~ 2- cet a X
5- am no- 2- ( 2- ui oﬁ%lﬁg¥?en{lf9§ﬁ¥2el? oi%%"%‘ec%@ é’(%ag%)%ﬁﬂatrleln#g ﬁ@%p%hr 5}‘9}%35. 4
(MH), R 1.44 m (2 esuitzieaungy BMP (0.5 - 1 ml) and TEA (4 equivalents). The reaction was

2-[ (Et hoxycar bon¥ll ).rnet hyl ] benzi m dazol e-5-carboxylic acid 10 The title
conpound was synilHei M@ apgon gwpeediapd Beatsd a8 ripfag 11 bpgsn@nce doxe, the

3, 4-di ar ni nobenzoi.¢:; aci i i, f.d 4 C el
ohr ot ogr aphe oG Sopldd\8 i SRS, o BT R oAb BePUK IEDT | 1
of f-white solid. cle@ wbtioh i tReaediralikgdryith REA. (8 Souplenftdesps) Edhyjected directly

2-[5- (N, N-di net hyl car banoyl zidm dazol - 2- vl etate 15

2- [ (Et hoxycar boné??ﬁé?maf%{%geﬁ?ﬁﬁi 3@1%81(’@9%‘? %rgﬁ%gggf; ?cgtoélanﬁss( 1.0 eq) was

di ssolved in THF. HBTU (1.1 eq) and diisopropylethylamne (2.0 eq) were
added, followed by di nmet hyStileriMrehod:2TO aM dramTHBE) dialwas qiided Fhaentgdigtthcon was
stirred at roomtenperature qvernight t cancent r.at ed d resul ting
resi due was pur ﬂ‘f“igglamb C§F‘IV‘§8§’ b'ggeaéﬁ?lgﬁgte%ﬁ’%% P?{QP@%@%C 854%831@2) to
af ford the 2Qodesduifentyaa WM (0.5 Mnly Zherébetidn (Mt fidshed With akk8n Ndappddes .

[ 2+(4-am no- 2-oxo (3-hydroqui nol yl))benzinijdazol -5-yl]-N N

di met hyl car boxa heatrg @t $4-83°¢ f%‘h%ﬁm dOnggdogs, thsastivads ¢gleddeEqorbed i n
Exanple 1, Meth ' ith i disk tion i

2150 (N, N i ot hy Bar R S Thasa v g syifee fler isk Tue deas seforiop s then

ant hrani | oni t.ri | ecutfliecdrveigul A (arouplé ptidraps aad fjested détedsly dnid 1 prapargiveand

washed with HPLC. The products are lyophilized to dryness. |

15 Method 15

NHR N‘Q R-YH NHR N@
X ! —_— X !

~ N ~Y© N
I H NMP | H
X ﬁ o) 90-95 C \If N O
18 h R
X, X'=F,Cl, 1
Y =NH, 0, S

A dihaloguinolone 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 reageni (40-50 mg) was added
20  next. 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



v';%ter foll owed by acetone to afford the desired product as a white solid. -
LOMS nmiz 348.3 (M), k 1.87 minutes. WO 02/22598 PCT/ US01/42131 -110
Exanpl e 6

4- Am no- 3- [ SYMYPBHEI i n- 4- yI carbonyl ) benzi ni dazol - 2-yI | hydFogti®é'#h- 2- one.
2- [ (Et boxycar bonyl ) net hyl ] benzi m dazol e-5-carboxylic acid (1.0 eq) was

di ssolved in THF. HBTU (1.1 eq) and diiso 6opyl ethylamne (2.0 eq) were 5
added, followed by norpholine (1.1 eq)_ The reaction was stirred at room
tenperature for 3 days then concentrated and purified by silica gel

chromat ogr aphy  afhfesl@% pyeiolan@lircding ddattaet haneng ba'ﬂélﬁ) I}@ﬁdhcﬁd)ﬁipie@@ﬁ‘t al ni ng
fractions were concentrated and dissolved in arils) -

1, 2- di chl or oet hBI§E ca3§st Frsim; RERPAtE (3 equivklepts Ragnd qpetle %H’éd‘sqdél"‘iaé\ﬂ%dlﬁ/ Snd a

(5.0 ea) and tnelrErfibd 00nctdI AR Rt il Codibl BYSLR! G eranlAC L
m xture was concentrated and tHe resulting residue was |sso |nNaO-|
(2 M and heat ewith Smefﬁitﬁr disiholkescleatfsptior wad ihnlgnmbrahmdrwmt%éér at ure, the

resulting solid va ct .and wi th water acetone to
afford the d%e5| Fed Epoﬁg eé)[’ﬂﬁ 3 Wecg%gﬁmfp(:%a)nvegpi‘% 0 0168 Werex anpl e
7 15 4- Br onobenpepiglizedle diyagss.ne A sol ution of 4-brono-2-ni troam line (1.0
eq) and SnCh (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 EtzO The conbined org !ea]yers were dried over MgSO4 and
concentrated. The resulting brown oil urified by silica gel

chr omat ogr aphy E&ﬁ@%ﬁﬂma@(ﬁﬁ@ﬁamt o provide a |ight yeI I ow solid. LC M
ink 187.1 (M#), R 1.33 minutes, tro-4-(2-th eyI h enyl amn e
4- Bromo- 2- ni troanl line (2 ®hegyobhd %@Wd’@@“@ (étﬁ))e “&M@s"é‘l‘% - in

DMF-H20 (5: tdpk

react i on( m xt ur (‘ém%gé}g%a% dgl;sc“gﬁr e&!d%hgpppt (‘%Jslllgmgg at\/\d/gs@gg%n%HFAf ter
stirring at 23?th£ aact@pma@xmqmlttelryonlmenmemmrespd mmmvapmeb@nwnd@z acid (1.1
eq) in DVF vas  added and,d Receqstd on.dnsphealed 2 S0G! ALcAg,hours. After

this tinme, the so ut'1’on was concentra part ween Et OAc and
1320. The | ayer scparated, dried over Na:SO« and the solvent removed. The solid recovered was

used without purification. LC/MS m/z 205.2 (MH+), R/ 1.44 minutes.

15 5-(4-Methylpiperazinyl)-2-nitrobenzenecarbonitrile
| 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 H2O. A precipitate formed which was
20 filtered to yield the desired product as a green solid. L.C/MS m/z 247.3 (MH+), R

h 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  wasadded. The flask was evacuated and purged with Ho 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
wer e separated and the aqueous |ayer was extracted with Et OAc. The conbi ned
WO 02/ 22598 PCTI US01142131 -111 organic layers were dried over MgSO4 and
concentrat ed up@dakniseduced pressure. The resulting bl ack reshdygsaas
purified by silica gel chromatography (0-20% EtQAc: hexanes) to yield an
orange solid. LOMS mz 221.1 (MH), R2-67 mnutes. 5 Ethyl
2-[S-(2-thienyl)benzi mdazol -2-yl)acetate_jgg=N tro-4-(2-thienyl)phenyl am ne
(1.0 eq) and 10% Pd/C (0.1 eq) were suspended in anhydrous EtOH at room
tenperature. The reaction flask was evacuated and subsequently filled with
H2. The resulti nghrmimetographyisl:85 Me@UEG:EtQAL) tolgivdehe desigicrodishasat nospher e

for 3 hours. Ethyl. . 3-ethoxys:3-Jm ate hydrochloride (2.0 eq) was
t hen added and tﬁéll'?weg ljlat ;ihcdglr%'@tzgg‘ggag@]%eg%éggiﬁger&efI ux for 12 hours.
After this time, the solution was filtered through a plug of Celite,

concentrated, dissolved in 50 mMl of 2N HC and washed with CH2Cl12. The
aqueous | ayer wasM@theuight to pH 12 with concentrated NH4OH(ag) and extracted

with CH2C12. The conbi orqgani ¢c.l ayers e dri.ed,,wi.th and 15
concentrated to yT Og”ﬁ W&“ﬁa "f'?,’\xﬁ?lfi{f‘ﬂﬁﬁ@ipda?ﬁa?‘r‘ﬂﬁ"Y&"‘E‘F@Bo%"a’éﬂ
chromat ography (5: 95 M Ofthhi2Gkalimidazd 20MASRteX1)16q} 8l B&hind-5- 4 C/ M5 i z
287.1 (MH#), R 1.98 mnutes. 4-Am no-3-[5-(2-thienyl)benziuudazol -2-yl]
hydr oqui nol i n- 2- drfdyirRerazinylberzensis berdigd - Gssm tseesdisalyedid ld&scri bed in
Exanple 1, = 20 M hpgfhals g dded. The mi
2-[5-(2-drienyl)benzi rﬁﬁ‘ég‘ioap g %??%’éé‘tlaﬁqéws%é Sant iy ATE N A 2 o B i nk
359.2 (M), R 2.réBuxmvemight. Upoesvpling, he Bixpre way eagentiated o ywlaenyNabPRi(he
2,4-Difluoronitr nze (,1..0 pl.aced | oY £0 25 hot t d
Fi askc equi pped vithos i g S0 A e BRE HRad: (L LOVSRaRR, I3 AT
Ammoni a was dondews éitteriethtun] wisked dequedtialydwitthH0 ,6SHHCL| aigl etbid. | DOVM&S stirred
at reflux for 7 _hours. A yellow precipitate was formed wthin hour s.
After 7 hours, Caf?ﬁﬁ’é?é oq())béts‘ga}sé’ﬁ‘?fgtgdn (Tc?t?fglﬁeﬁﬁ’i‘ddt\ﬁn%ﬁﬂ’ﬂniﬁ‘e%as al | owned
t o0 evaporate Overfrach@y Ve cot®ied andlfigifed Yl eilipd 8 UBbmw@sraphyr istioerMeprf | ash
chromat ography on silica. ) )

in CH2€l2 with 1% EtsN) 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)morpboline (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
s 20  then cooled and poured into H2O. The aqueous layer was extracted with EtOAc.

‘ The combined organic layérs were washed with brine, dried over Na2SOs, 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.



31 WO 02122598 PCTIUSOI /42131 -112- gel (85:15 hexanes: Et OAc, product at Rf
¥= 0.32, contamnant at Rf= 0.51). GO Ms mz 156.1 (M+), R 11.16 m nutes:
i2-Nitro-5-[1-(1, 2,4-triazolyl)]phenyl am ne 5-Fl uoro-2-nitrophenylanmne (1.0

eq), 1H1, 2,45 2rzjz%ﬁole (3.0 eq) and 5 NaH (3.0 eq) in NNR.yer ated at
100C for 1 r‘fg%ﬁ’ e solution was cooled to roomtenper al\ﬂ.téureog/#gﬁsl oW y

poured onto ice water. The resulting precipitate was filtered and dried
under vacuumto yield the desired produgpg. The resulting solid was
recrystallized fromEOH to afford pure product as a bright yellow solid.
LCIMS nz/z 206.2 (M+), R 1.88 mnutes. It 10 Ethyl
2-{5-[1-(1,2,4-triazolyl)]benzi m dazoEx@aplk Bacet ate The titl e conmpound was

synt hesi zed as cribed | agpl e 7 .usi .

2-nitro-5-[1- _(41&3?‘215@?ﬁ%ﬁ'@ﬂqﬁfﬁﬁxﬁygﬁé‘?ﬁf’%ﬁﬁ“ﬁ%ﬂ%"d|v_s m2 272.1 (M +), k 1.19
monutes. 4-Am no- 3-{ 5- [ Briboprapyl robichBbSiad )1l PE) AR alskazRbpwdsebola -
hydroqui nolin-2-one 15 The title conpound was synthesized as described in
Exanpl e 1, MdstiFedisolutiesof ¢-amipg p-nitrophenol (1.0 eq), triphenylphosphine (1.1 eq), and

2-{5-11- (1,2, 43t4i \ L glﬂi\?aﬁt t ranilonitrile.
Thfe cgudfa s?ol ﬁ%%}%}?ﬁgg}é{h@?@%ﬂgﬁﬂfgéﬁqﬁ% y ?i(‘fai 3%@812?“‘%(: arQ S?r‘gutveéigr aphy
(92: 7: 1 CH2C 20 Mafhitdtod) tembeCAN: midZefBub4tiB for MBHpprsR TheBadlvenrivast es. 20°
Exanmple 9 I\/Ethodﬁ% d Fed by sili _ i

N- (4- Chl or o- 2-SROFBEHEAYRS Prodas Wab Pt ioX SHLh B HSq TR QRIaRlY (B2

yl ) acet ani deLi¢iMoB:NI20H) eiclwaHadodedsitsrowh byl 12/Ms- %2268 0RNMH 13-

yl et hoxy) benzi m dazol -2-yl ]J]acetate (1.0 eq) in THE at -78C. After 1 hour, 2

25 ani no- 5- chl bYloBBHEEnecarbonitrile (0.82 eq) in THE was added. The
reaction was allowed to warmto 23C and stirred overnight. The resulting

mxt ure wag) aHenabamokh 4t MG b daaiieridiangheir at ed sol ution) and extracted
with Et OAc. The conbined organic |ayers viere washed with I1tO and bri ne,
dried over Na, SO4, To a solution 4-(2-morpholin-4-ylethoxy)-2-nitrophenylamine (1.0

eq) in EtOH was added Pd/C (0.1 eq). The reaction vessel was repeatedly purged

with nitrogen, then stirred under a hydrogen atmosphere (1 atm) for 18.hours. The

product was filtered through a 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.

Ethyl 2-[5-(2-morpholin-4-ylethoxy)benzimidazol-2-yl]acetate
The title compound was synthesized aé described in Example 1 using
4-(2-morpholin-4-ylethoxy)benzene-1,2-diamine. The organic layer was
20  concentrated and the residue was purified by silica gel chromatography (10:1:2
{ 4 CH:Cl:MeOH:EtOAC) to yield a dark reddish brown oil. LC/MS m/z 334.4
(MH+) R 1.08 minutes.

4-Amino-3-[5-(2-morpholin-4-ylethoxy)benzimidazol-2-yl}-6-nitrohydroquinolin-
2-one

25 The title compound was synthesized as described in Example 1,
Method A using ethyl 2-[5-(2-morpholin-4-ylethoxy)benzimidazol-2-yl]acetate and
5-pitroanthranilonitrile. The crude product was purified by silica gel
chromatography (5-10% MeOH in CH:Cl with 1% EtsN) to give the desired
product. LC/MS m/z 451.2 (MH +), R:1.89 minutes.



7t§ WO 02/ 22598 PCT/USO /42131 -113- filtered and concentrated in vacuo to
yi‘eld a brown solid. The crude material was purified by silica gel

chr omat ographyW(ﬁz,;ZSEg OAc: hexane) to give the desired produgigseldatdys mz
396.1 (MH#), R 1.79 mnutes.

4- Am no- 6- chl or o- 3- (5- nor phol i n- 4-yl benzi m dazol - 2-yl ) hydr oqui nol i n-2-one 5
N- (4-chl or o- 2- cyanophenyl ) - 2- (5- nor phol i n-_4ggyl benzi m dazol -2- yl)acetam de
(1.0 eq) was heated in NaOVe (0.5 Min MCH, 18 eq) at 70C for 2 hours. The
resulting mxture was cool ed, and the resulti ng solid was filtered and
washed wi th water to glve the desired pricunpde 4 LC/MS mz 396.4 (M#+), R 2.13

m nutes 10 Exarrpl | tr i\t| e conmpound
was synt hesi zed qwﬁﬁ?a&i%%gﬁgfﬂ r%@f‘i“aﬁﬁ‘@ .0 eq, excess
acts as base in S?QSE‘E“ TR product was obt ai ned as a

yel low, crystalline soli d L/ nz/z 222 ( M+ Et hyl
2- (5- pi peri dyl benzi m dazol TB. V{\/ESE‘B?‘QFQV%%H{CF‘??%&%%@&%Hllaﬁg‘p@;int hesi zed
as described in Byan®l & véin §ﬁh 9L 19)1154 1By ShehnReRYd 1N ACstad 1 desi red
product was obtained as a gl w[5(2)(| b I\/FéI x51288 ﬁ @?9 R 1. 31

m nutes. 20 4- am%m0#52ﬂoa§wiw+yﬂf§immx@a%mbgmwls hi MG a/as10i4- 2- one The

title conpound gﬁg s described in Exanple 9, Method B using
et hyl 2-(5-pi pe\rl\?@ﬂ?)éénm m dazo % 2-yl)acetate and anthranilonitrile. The

acyclic am de was used crude in the NaOwe cyclization step. The desired
product was obtained follow ng purification by silica gel chromatography 25
(96.5:3.0:0.5 CH2Cl 2: MeOH EtJN, Rr0.2). H¥amplR 3o/ z 360.4 (MH), R 1.83

M nutes. VIO 02/ 225880 oo Hen ik 1 FXAIRL 5 heia

p 10 The title compound was synthesized as described in Example 1 using
| 3,4-diaminobenzoic acid. The crude material was purified by silica gel
chromatography (5:95 MeOH:CH:CL) to afford the desired product as a white to
| off-white solid. LC/MS m/z 249.1 (MH+), Rs 1.35 minutes.

Ethyl 2-[5-(N,N-dimethylcarbameyl)benzimidazol-2-yljacetate :
15 2-[(Ethoxycarbonyl)methyl}benzimidazole-5-carboxylic acid (1.0 eq)
was disso]ved“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:CH2CL) to afford the
20  desired-compound. LC/MS m/z 276.2 (MH+), R 1.18 minutes.

[2-(4-amino-2-o0x0(3-hydroquinolyl))benzimidazol-5-yl]-N,N-
dimethylcarboxamide.
Thebtitle compound was synthesized as described in Example 1,
Method A using ethyl 2-{5-(N,N-dimethylcarbamoyl)benzimidazol-2-yljacetate and
25 _anthraniionjtrile. The resulting solid was collected by filtration and washed with
water fbllowed by acetone to afford the desired product as a white solid. LC/MS
m/z 348.3 (MH++), R: 1.87 minutes. .



E,l-(B- Am no- 4-ni trophenyl ) pyrrolidin-3-yl]dinmethylam ne The title conpound
was synt hesi zed as described in Exanple 8 using 3-(dinethylam no)pyrrolidine
(3.0 eq, excess am ne was used as the base in place of 5 Nafl;}) LC M5 Mz
251. 3 (M), MR 2283 i nut es. Et hyl . PCT/US01/42131

2-15-[ 3- (di rnet hyl an-dno) pyrrolidinyl | benziniidazot-2-yll acetate The title
conpound was synt hesi zed as descri bed in_1 (anpl e 7 using

[ 1- (3- am no-4-ni trophenyl ) pyrrolidin-3-yl'Tdi net hyl am ne. The desired product
was obtained as a yellowoil. LM ni/z 317.4 (MH#), R 1.36 mnutes. 10
2-{5-[3-(Di net hyl am no) pyrrolidinyl ] beRzimpid@zol - 2-yl } - N- (4-chl oro-2' -
cyanophenyl ) acet am de_ The title conpound was_synthesi zed as _described in
Exanpl e 9, Met4-,6@19—%5—ﬁgo@bﬁl}@—4-ylcarbonyl)benzmdazol-Z—yl]hydroqumolin—Z-one-..
2-(5-[3-(dirnethyla,, Wno)pyrrolidinyl]benzi m dazaol -2- yl}acetate. LC/ M5 nlz
423.4 (M), R 1.67 m nutéEthoxgcarhonyd)methdlbenzimilagele-fecppiprilig acid (1.0 eq)

i na) pyrrolidiny, Lo ek - - ; Rialol N 3 he title
conmpound was sy‘#l%sﬁgsgglggeﬁdﬁas de%?%%g ?ngkg‘g%%rgﬁg%y ! t"?ga%Be%EgF;r%g .
2-{5-[ 3- (di et diaiyifelmpy by ebdrphiotipd {ibkegi Mihd agotioRwyd §tirddd (ad room

chl oro- 2- cyanophenyl Yacetanmide, LC/MS mlz 423. . ). R.1.71 mnutes. 20
e 15 o PR 2R henrone sl st ot By Shiks B snipuainy 1) o
conmpound was sy©t1h&sme@ehoddicHRsmicthadi MuepasiatecontaitfhdGactions were

(3-am no-4-ni trophenyl%)di met hyl am ne. The resulting tan filmwas purified by

silica gel chrdtBteaHriEHAR dissolvedin apbipHoEs: Bhidehipegetiane. o Agthyanilomgilg kP r ed
product. 25 LC, 485 / Rslo i it : o

e a5y éM_‘?w%llS dd BiowedbY EnciR(slo &) Tk e r%§ctlo}{\Qa9%éa%8§£§o C

Zgl}-sr (Al met Hy| avemighbe Th¢ rdactzonohixRre/wis-dan¢entratyd awbihe ngshliag etsadwe das réFhe titl e
conpound was sy | Z rh.bed i I t hod. B .usi ng et hyl
2-15- (di met hyl adrqﬁsth}'g? 68,0 %D B@%“fﬁ%@%@ﬁ}?ﬁf& Mo 18 P S s
m z 320. 2 ( MH)tempRramfed the maltég.solid was collected and washed with water followed by

L AR R e e 1

Example 7

15 4-Bromobenzene-1,2-diamine
A solution of 4-bromo-2-nitroaniline (1.0 eq) and SnCl2(2.2 eq) in
EtOH was heated at reflux for 3 bours. After this time, the solution was poured
onto ice, brought to pH 10 with 2M NaOH and extracted with Et20. The combined
organic layers were dried over MgSOs 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+), Rs 1.33 minutes.

AT
N
¢ i

2-Nitro-4-(2-thienyl)phenylamine
' 4-Bromo-2-nitroaniline (1.0 eq) and Na2COs (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 eci) 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 H20. The layers

were separated and the aqueous layer was extracted with EtOAc. The combined-



I\/ét hod B usi ng 2-[5-(di nethyl am no) benzi m dazo] -2-yl]-N(2-
cyanophenyl )acetamde. LOMS mz 320.2 (M#), R 1.72 mnutes. Exanple 13 10

Et hyl 2-(5-eyapglignzigm dazol - 2-yi)acetate The title conpouggT,y}%,@ly,pt hesi zed
as described in Exanple 7 using 4-am no-3-nitro-benzonitrile. LG M niz

230.2 (MH#), R 1.29 mnutes. 2-

(4- Am no- 2- oxo- 3- hydr oqui nol yl ) benzi m dazolige- 5-carbonitrile The title
conmpound was synt hesi zed as described in Exanple 9, 15 Method B usi ng et hyl
2- (5-cyanobenzi m dazol - 2-yl )acetate and anthranilonitrile (no acyclic am de
observed so the Nwaikl%’t@pvmérimvehkﬂea@dz)nd coGeNSated yndgoedgeed pivstuye. 82, 62

m nutes. Exanple Tgi res'lﬁtng%b}ac du% WA punﬁe W?llcqlﬁ'ep%&lﬁtoﬁaphy {0-20%

enzi ni dazol e- 5- car boxani

2- (4- Ami no- 2- ox 0 E8 Avylebxanpy) mqhgm)ubemgerﬁbd(azDCeﬂsmazhoh(MHm)eRx(sz eq) in
DOH was pl aced into a glass bonmb, cooled to OC and HCl (g) was bubbl ed

t hrough for 15 mP¥%s. The bomb was then seal ed, brought to room
tenperature and stirred overnight. The solvent was renoved in vacuo. The

residue was di sglyyeqsiDiHEPHbbnyiBidgidsSijacedteand cooled to 0C. NH3 (g) was
bubbl ed 25 through for 15 nminutes and the bonb was seal ed and heated to 80C
for 5 hours. WO 02/22598 Rafitsgathienyiphenylaming (Feas atd/ i PHE<Orleagdved in

vacua and the cr. T SN 1t/ 2
5262 () R 1 V95 e RGMAn RSP EIGIER BlmiEMBAGE: TRERSRIThE wh

no- 3- [ 5- ( 2- nor ph@VacmaMignﬁeumWw}bﬁMNiMIﬂaz'ﬂie 12sultinjg ntriy'zdreoquiaﬂmwmtoz one 5
The title conpoun

t hesi zed .as ri bed Vet hod B
usi ng ant hrani | ol rt“\rlnvlg y‘?ﬁ(’@eﬁ FIReEP he&/‘g‘l ? O thyg%%ox e 'lmm?Pﬁ??aPo‘m
purificationidn mmodﬁaﬂ\ib (z9eh) \z@tmmdaetdemd tﬂ'dlesmuingdﬁmﬁmmahs paedict was
purified by rever eg se HPLC (DVBQ 5% T ?0 F/E 8 ),
1.56 i nut es. v SERURDRET e b SRRSO RENG AR

Celite, concentrated, dissolved in 50 m! of 2N HCl and washed with CH2CL. The
aqueous layer was brought to pH 12 with concentrated NH«OH(aq) and extracted
with CH2Cl2. The combined organic layers were dried with MgSOs 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-yllbydroquinolin-2-one
The title compound was synthesized as described in Example 1,
20 Method A using ethyl 2-[3-(2-thienyl)benzimidazol-2-yl]acetate and
anthranilonitrile. LC/MS m/z 359.2 (MH +), R: 2.68 minutes.

e

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



.The title conpound was synt hesi zed as described in Exanple 8 using
’zm)rphol ine (3.0 eq, excess am ne was used as the base in place of NaH).
LOMS nmz 224.1 (M#), R 1.89 m'nutes 15 Et hyl

2-(5- m)rpholln4 | bcnzi m dazol -2-yl )acetate The title ¢ S

synt hesi zed "&s" ﬂé%%rl bed in Exanple 7 using YRR 5

5-mor phol i n-4-yl - 2-ni trophenyl am ne. The crude yellow oil was purified by
silica gel chromatography (89.5:10:0.5,CHCl 2: MeOH: Et3N) to y| el d the
desired product as a yellowsolid. LCMS miz 290.3 (MH), R 1.31 minutes.
20 Met hod C 4- Hydr oxy- 3-(5-norpholin-4-yl benzi m dazol -2-yl)-1- benzyl hyd ro

qu1 n ol i n- 2- ongl (851 5aesestEIONL, @fodeéthy Ry = 0.32, contaminant at Ry = 0.51).
2- (5-norpholin- 4&&ben2| m dazol -2-yl)acetate (1.0 eq) in anhydrous THE at
-78C under an GEM3ERelS- ™M)tk dydh HB¥eSadded LiIMDS (1 Min THF, 3. 1 eq)

and the solution was stirred for 1 hour. A solution 25 of

1- benzyl benzo[gj]}qﬁnﬁsgc@zgagﬁgwlgbm Bnfladi one (1.05 eq) in anhydrous THE
was t hen added dropw se and the resuFtlng solution was allowed to warmto OC

WD 02/ 22598 PCT/ USA / 42&§E0r0 3-piropheaylamined O eq) hHITI&ﬁmazcnlg (IDegland was .
quenched ueo s S | ut f anmpai U chlorld
organi c Iaffar %?};‘}gﬁ ﬁ‘g%tgllt?g%?%ﬂrh% %?(cf T8 QR elFciult"CHZClZ (4

times). The cqa&hmaﬁbe@ir&aah@slbwq;roﬁremh@ i€ {vedr OYB¢ resBZSiMsipieAnGeNtrated in
vacuo, and the crude materi al was di ssolved in toluene and 5 heated at

reflux for 16 MHestadsand Ared prser sacumAs Yield fes & rPhPiPdBtio TARaest Hes edlidde
material was %ﬁ%&*@&] ﬁfom t@ﬁr m&%&(f%ﬁ@b}&@a ameorfghpﬁqn% s¥Re obtained as

a white solid m nut es.
4- Hydr oxy- 3- (H—W%@IZ%—MMHbér&ﬂlﬁgd@m@bsz yl')hydro quinolin-2-one Crude
4§hydr oxy- 3- ( 5- noi phol i n-4-yl benzi m dazol -2-yl)-1 10

benzyl hydr gqui WQ@H trifluoronethanesul fonic
acid and ﬁgat%gy%?ﬁgeopglr’ﬁ Ji.ré%h%mbe %Az?gggp%g%%&sol ution was diluted with
water and neutralized iﬂhamﬂe&ompmaﬂ%(san)theswaélaed@onbed iy Exémopie Brusiog pi t at e
fornmed. The S | Iat n fledb

rever sed- phasglﬁgﬁés[? ('1‘3}4% ﬁ%@ﬂ{’lﬁ %ﬁ a%s&ﬁ'lg? Htf yel | owy

solid. LC M5 mhimuiB63. 3 (M—I+) R 15 1. 77 m nut es.

4-Amino-3-{5-[1-(1,2,4-triazolyl)|benzimidazol-2-yl } hydroquinolin-2-one

15 The title compound was synthesized as described in Example 1,
Method A using ethyl 2-{5-[1~(1,2,4-triazolyl)}benzimidazol-2-yl}acetate and
anthranilonitrile. The crude solid was collected and purified by silica gel
chromatography (92:7:1 CH:Cl:MeOH:EtN). LC/MS m/z 344.3 (MH+), R, 2.01

minutes.

20 Example 9
Method B

N-(4-Chloro-2-cyanophenyl)-2-(5-morpholin-4-ylbenzimidazol-2-
yDacetamideLiHMDS (2.5 eq) was added to ethyl 2-[5-(2-morpholin-4-
ylethoxy)benzimidazol-2-yljacetate (1.0 eq) in THF at ~78°C. After 1 houi, 2~

25  amino-3-chlorobenzenecarbonitrile (0.82 eq) in THF was added. The reaction was
allowed to warm to 23°C and stirred overnight. The resulting mixture was
quenched with NH«Cl (aqueous saturated solution) and extracted with EtOAc. The

combined organic layers were washed with H>O and brine, dried over Na:SQa,



Exanple 17 N-[1- (3-Amino-4-nitro phenyl) pyrrolidin-3-yl} (tent-bn toxy)
ear boxarni de The title conpound was synt hesi zed as described in Exanple 8
using 3-(tert: car bonyl am no) pyrrolidine (1.01 eq) w

di'i sopropyl et h@&g}rlnﬁk?% (2.0 20 eq) as the base (in place ofPEﬁgjlgBI.mlﬁ']]e
pr.oduct was obtained as an orange, crystalline solid, LM nmlZ 323.3 (MH),
R°2.53 mnutes. Ethyl 2-(5-{3-[(ten-butoxy)ygarbouyl am no] pyrroiidinyl}
benzi m dazol -2- yl)acetate The title conmpound was synt hesi zed as descri bed
in Exanple 7 using 25

N-[ 1- ( 3- ami no- 4- fltdredpivecoptenprgted ol vadionto3ieid ; brer sobdt Gy yude ivekaalivde. The

product was obtai as..a [Low oil..LC/ Z.323. g .. R 2.53

Pt es. o 09/ o BubEd s Belf hiptisPetappy 3 gﬁf@f‘&-’éﬁnﬁ‘)ﬁ% %HP?&“FS |e§yl )b

enzi m dazol - 2- yl brofuddy diCaxsyABO& U(MEH )NR2E. 70 AitnuteEhe titl e conpound was

synt hesi zed foll ow ng the procedure described in Exanple 16,. Method C using
ethyl 2-(5-{3-[(ter!.- . . . o :

but oxy) car bony| aﬂif\?&]‘b‘ff‘}h&rf’ér(ﬁ'ﬂ‘}‘B‘_é%%’ﬁ'&%’in-‘dz"-ze)r%'%&‘gfi‘é‘t‘%'.m"’#ﬂ@*ﬁ% duct was
5 obtai ned assa yel | ow so g dalch owh kA gpYRGIGEndIAS PR MiaEP (See
procedure in Exanple 15). LCMsS W 362 .3 (MH+), R 1.55 mnutes. .xanple 18
( 3- Ani no- 4- ni t r opbaseipmyde](2.0ceq) Was hegied i NefY e K90 ¥rar MeLErilfhed 0 G fora
conpound was synthesi : rioed i EXQEP% '

1,1,4-trinethyl e%ﬂ@%eﬁg%fegﬁlﬁggﬁ%l.rm eq lewi t ?f%‘é%?%%ﬂ%e“ﬂa%y t%rf%?rhde (2.0
eq) as the . basewasbad plithoetafio Natibe ddimed praddoct LORES olat380 Adiiths), R b3 ght
yellow, crystalline solid. LGM mz 239.3 (M#), R 1.29 mnutes. Ethyl
2-(5-{ [2-(dinet Whé% no) et hyl Jnet hyl am no} benzi m dazol -2-yl) acetate The
title conpound was synt hesi zed as described in Exanple 7 using 15

(3=am no- 4-ni trophenyl ) [ 2- (di net hyl am no) et hyl ] met hyl am ne. The desired
product was 18bt ai ned as a yellow oil. EQmmedPz 305.2 (MH#+), R 1.17
mnutes. . Z-I\gtro-S— iperidyl hen{{lﬁmfne . o

3-(5-{[2- (D net hyl'am no‘f@?hf“j’ms ylam no} benzi m dazol - 2-yl ) - 4- hydr axy- | -
benzyl hydr oqui nol i n- 2- one Thaeitlée térhusdwpodynthevigsl =8 YedcHbsl id Estamsle dasiagi bed i n
Exanpl e 16, 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/z222.2 (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)hydroquinolin-2-one
The title compound was synthesized as described in Example 9,
Method B using ethyl 2-(5-piperidylbenzimidazol-2-yl)acetate and anthranilonitrile.
The acyclic amide was used crude in the NaOMe cyclization step. The desired
product was obtained follow'ing purification by silica gel chromatography
25  (96.5:3.0:0.5 CH2Cl:MeOH:EtN, R;0.2). LC/MS m/z 360.4 MH+), R 1.83

minutes.



2% Met hod C using

et hyl 2- (5-{[ 2- (di net hyl am no) et hyl ] net hyl am no} benzi m dazol - 2- yl)acetate.
The product Waso@hisgi ned as a pale yellow solid. LC M5 nt/gcé@Ridasd{ MH), R
2-26 mnutes. 3-(5-{ [2-(Di nethylam no) ethyl] nethylam no

} benzi m dazol - 2-yl)-4- by d roxyhydroqui nolin-2-one 25 The title conpound
was synt hesi zed as described in Exanple 1H4- Met hod C using

3-(5-{[ 2- (di net hyl am no) et hyl ] net hyl am no} benzi m dazol - 2-yl ) - 4-

hydr oxy- | - benzyl hydr oqui nol i n-2-one. The crude material was purified by WO
02/ 22598 PCT/ US01/ 42131 -i19 rever sedE&BRE:Jl-IPLC to yield the product as a

yel l ow solid. LG/MNE 513_31, eEXample 19 Method D 5
4- Chi oro- 3-(5- (y%ﬂn% 433% élel?ln(wgglzlop Zﬁ @q}l&[aazlﬁ?yl hydr oqui nol i n- 2- one
A solution of 4- hydr oxy Jhe Sitlerconyivohd maslsyptheeingd aviddszibed Br Branple 8 using

benzyl hydr oqui n one d POCK in.a dr ound- bot t oned flask
was heated at gﬁi‘,mf‘ﬁy éWFé’hg’%Qa Qﬁ%’eeé‘gesﬁ% ‘W&ig‘s?cg bpse I RIge P and

t he _crude _mat EeNATR. M@mgwpgj]_eﬁ(mgq.b, Rat 25 minbi®. cr ude product was col | ect ed
by filtration 10 and purified by silica gel chromatography (1:9

Chl - '
e pbol 4yl D A S fimsthylaminogarrs iy Besaimiet A et | sol ated as

a red solid. LOM nlz 44dfe (Mibohng Ragsy%ﬁxeﬁk%%%scrfﬂ)ec[ (1125%&3{&0%%% 0

et hyl ) am no] - 3- ( 5- nor phol i n-4-yl benzi m dazol - 2-yl)-1- beuzyl hydro
lin-2-one 15 A Bdﬁwmmmmmh@mm@l@q%yﬂmmmm meb?@ntzqdmrdmoww yl)-1-
benzyl hydr oqui n ane Et r ted with 2-nmethoxyethyl -
am ne (10 eq) at tam‘%)drzr;%s'taey ellé%gqu?é@/]\ﬁ}ﬁ/z ‘”p_' Wﬁ srglziu%%lﬁm\?vas heat ed at
reflux for 16 hours and then t he sol vent was removed in vacuo. The crude
sol'id was sonicated in wat er, filtered.~enicated in hexanes, and filtered
agai n. The & ude{36-MPiovteamias) pyseetidipylbegimidazad-Bed}-phtdichicast on. LC MS nf z
510 4 (M#), R @apopbenybagetaanide
-[ (2- Met hoxyet hyl ) am n%] 3- (5-nor phol i n-4-yl benzi m dazoi - 2-
he title compound was synthesized as described in Example 9,

Methed B using ethyl 2-{5-[3-(dimethylamino)pyrrolidinyl]benzimidazol-2-
yl}acetate. LC/MS m/z 423.4 (MH-), R/ 1.67 minutes.

15  4-Amino-3- {5 [3- (dlmethylammo)pyrrohdmyl]benzumdazol—l-yi} 6-
chlorohydroquinolin-2-one .

The title compound was synthesized as described in Example 9,

Method B using 2—{5—[3-(dimethylamino)pyrrolidinyi]bcnzimidazol—Z-yl}-N—(4—

chloro-2-cyanophenyl)acetamide. LC/MS m/z 423.4 (MH+), R/ 1.71 minutes.

20 Example 12
Ethyl 2-[5-(dimethylamino)benzinﬁdazol—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 chromatography (5:1:94 MeOH:Et:N:CHzCL) to give the desired product.
25 LC/MS 248.3 m/z (MH+), R:1.24 minutes.



yE) hydr oqui nol i n- 2- one

4-[ (2- met hoxyet hyl ) am no] - 3- (5- nor phol i n- 4-yl benzi m dazol - 2-yl)-1- 25
benzyl hydr oqui I one was debenzyl ated using the proce i bed in
Exanple 16 to %goducégthe title conpound LCO M5 mlz 4202 (ﬂﬁ&?ﬁgﬁﬁ%ﬁ

m nutes. 4-[(2-hydroxyethyl)am no] - 3-(5-norpholin-4- been2|n1dazoI--2-

yl) hydroqui nol i n- 2-one was produced as a side product (see below). A WD

02/ 22598 PCTI US01142131 -120- 4-[(2-hydr

oxyet hyl ) am no] - 3- (5- nor phol i n- 4-yl benzi m dazol - 2-y1) hydr oqui nol i n- 2-one
The title corrpouﬁdSw@ianﬂbylammweaémdaabldbyﬂfl‘bau@Bnﬂﬂlenﬂb}cetdmwnzyI ation of

4-[ (2- met hoxyet hyl ) am no] - hol. i n- 4 i M dazo] -

1- benzylhydroqui nol i n- 2- on eJ@lﬁanE Edﬁ?ﬁ F%F%%é%%?é%%m%%¥ﬁﬁgﬁble 16 and
was isol ated by n\eamcmedm@asﬁ ZFﬂE’K&rﬁﬁlylamylﬁi)lﬁe@mmleQeyﬂa&lﬂ@aﬁd z 406. 2
(MH), R 1.39 mnutes %th hoxyam no)-3- (5-norpholin-4-ylb
enzi m dazol - 2- ylﬁm¥ﬁmﬂ@n%@hn£¢ﬁ§%W6ﬁ@p dME 2 RASS THENSS: t | @ conmpound was
synt hesi zed as described in Exanple 19, Method D using

O met hyl hydr oxyl am ne_ The product was used wi thout purification..
4- (Met hoxyam 80) 43axpfror®o[5-(@iadthylaMing) ez midazol- 2k ydZegulinolityHéequi n
olin-2-one 15 The title conpound was_obtained as a yellow solid after

debenzyl ation of 4-(net box%rﬂﬂﬁﬁ?m@“(]%wﬁb?wwwa&“ﬁ“b‘%‘fﬁz‘?rﬁ*ﬁ’ﬂ&f@b -2-yl)-1-

benzyl hydr oqui no 4 18 in Example 16, LG/ MBS
S o L

t ent - But yl - 3- {[3£Y=5wnhﬁnpﬂm§ﬁawd4-}J%Mﬁzn/lrﬁ%%éMHZt)yR)L’lemmB benzyl - 4- hy
dro quinolyl]amno } pi peridinecarboxylate The title conpound was
synt-hesi zed as described in Exanple 19, Method D using

Etert but oxycar bonyl - 3- am nopi peri di negxaiigle@soduct was used

10  Ethyl 2-(S-cyanobenzimidazol-2-yl)acetate

The title compound was synthesized as described in Example 7 using

4-amino-3-nitro-benzonitrile. LC/MS m/z 230.2 (MH+), R: 1.29 minutes.

2-(4-Amino-2-0x0-3-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, 262 minutes. |

C | Example 14
2-(4-Amin0—2—oxo—3-hydroqui'nolyl)bénzimidazole~5—carboxanﬁdine
20 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. The residue was

dissolved in EtOH in a glass bomb and cooled to 0°C. NHa(g) was bubbled

25  through for 15 minutes and the bomb was sealed and heated to 80°C for 5 hours.



\fi%ithout purification. 25 :

3- (S- Mor phol i n-4-yl benzi m dazol - 2-yl ) - 4-(3-pi peri dyl anm no) hydr oqui nol i n- 2- on
e The produgio y¥assegbt ai ned as a yell ow solid after debenzgdraisominf :
tert-butyl-3-{[3-(5-norpholin-4-yl benzi m dazol - 2-yl ) - 2-oxo-1 -benzyl -

hydr oqui nel yl ] am no} pi peri di necar boxyl ate usi ng the procedure described in
WO 02/ 22598 PCT/ USAE /42131 -121 Exanpl e11&. The t-but oxycarbonyl group is
renoved under the reaction condi tions- LM ink 445.4 (MH#), R 1.73

m nutes. Exanple 22 tent-Butyl-3-({

[ 3- (5- nor phol i nTIZP-S;ﬂVS@n‘Z?}SﬁFfH%‘?S 72 pacyp yadthe ¢Ride PRSHGYas purified by reversed-

hydr oqui nol yl ] h i Qe%ﬁl_{ |13t Bmik; title conpound was

synt hesi zed asalngs&g%?%% x?@lﬂgi)’a%pﬁg b?\)/b)i%/’ﬁod D H§| ng
1-tert-butoxycarbonyl - 3-am nonet hyl pi peri di ne. The product was used w thout
purification. (

3- (5- Morphol i n- 4-yl benzi m dazol - 2-yl ) FA‘_[I!(EE_E peri dyl nmet hyl )arni no]- 10
gggregg;; nol | - 22 Qfind 395.13-hb proRERNEAHoBeRthitaBAL- A ArYih i £6hd 0 af ter
ten-butyl-3-X{[3-(5-nor plﬁhﬁ fitie- compblreieasrsyuthesided 2s gdsyrddon dixdmple 9,
benzyl - 4- hydr oqui nol yl th erl |ne ar boxyl at e usi t he

procedur e desgﬁl %‘8%%“}51 r}%f‘ngoni%‘g ptyol\%l alc¥c B 3GIE YIRS MIRPYM 71 ni nutes.
15 Exanple 23 purification in the NaOMe cyclization step. The crude final product was purified

4-{[2- (D met hyl am no) et hyl ] phal i u-4-yl benzi m dazol-2-yl)-1-

benzyl hydro qui Poley#ses: R?a??eHPMé I?g/ltsp@(q&gﬁﬁbuﬁg/%é"/é?% HhéMH 0d Rad-S6escr i bed

in Example 19, pMafhod D using 1,1-dinethylethyl enediam ne. The product was
uged without 20 purification.
4-{[ 2- ( Di met hyl am no) et hyl ] ani no) - 3- (5- nor phol i n- 4-yl benzi | ni dazol - 2-

yl ) hydroqui pol i n-2-one The title conpqund obtained as a yellow solid
after debeﬂ)zyl ation of 4-{[2-(di mth%ﬁﬁ%thyl]am no} - 3- (5- nor phol i n- 4

25 yl benzi m dazgiyogpidn: @ylbﬁﬂzﬁbbﬂéfg,[;ﬁﬁﬁé nol i n-2-one using the procedure
described in
The title compound was synthesized as described in Example 8 using
morpholine (3.0 eq, excess amine was used as the base in place of NaH). LC/MS

m/z 224.1 (MH+), R 1.89 minutes.

15 Ethyl 2-(5-morpholin-4-ylbenzimidazol-2-yl)acetate
The title compound was synthesized as deseribed in Example 7 using
5-morpholin-4-yl-2-pitrophenylamine. The crude yellow oil was pufiﬁed by silica
gel chromatography (89.5:10:0.5 CH2Cl::MeOH:Et:N) to yield the desired product
(- as a yellow solid. LC/MS m/z 290.3 (MH +), R 1.31 mimntes.

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 anhydrons 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]1,3-0xazaperhydroine-2,4-dione (1.05 eq) in anhydrous THF

was then added dropwise and the resulting solution was allowed to warm to 0°C



4

Exanple 16. LC MS nmhz 433.4 (MH), & 1.55 minutes. WO 02/22598

PCTI USOL/ 42131 -122 Exanple 24

3- (5- Mor phol | modzgtsbenzi m dazol - 2-yl ) - 4-[ (oxol an- 2- yhnet hyP¢EBIOmva]1s11 -

benzyl hydr oqui nol i n-2-one The title conpound was synthesized as described in
Exanple 19, 5 Method D using 2-am nonet hyitetrahydrofuran. The product was
used without purification. 3- (5-MrpholhZ4-yl benzi n dazol -2-yl)-4-[(oxol a
n- 2-yl met hyl ) am no] - hydroqui nol i n-2-one The title conpound was obtai ned as
a yellow solid afte

3- ( 5- mor phol i n- 42 LE uii-lo r#’ ggegsg’%’x’lé%’%tﬁ%gﬁ% (BT igh a samrated aqueaus solution.
yl met hyl ) am no] - df-abemvaiunhhtiriig dhd ik ofgadicOmer wak Bepatabed. (The agibstLlapeS&E I bed in
Exanple 16. LOMS nlz 446.%?%%R % 19 mi.nutes. . Exanple 25 4-{ [2-
(Met hyl ami na) et H§FERCted it FHACR € RS hn OPG $RORIBAdAERRDIS YRy eie dsied pyer1- 15
benzyl hydr oqui Nol4,80.2 -ORen R ik bidus, SRAMRONE: Was iR RshZainagudessd | bed in
Exanpl e 19, Method D u3|)hn% 1-tert - but oxycar bonyl -1 - met hyl et hyl enedi ani ne.

]

The product was heai¢éat sgflenionilo ponrs-f Thatoiuspe was fenjozed Mpueup aaditheerude
ethyllam no} -3-(5-r T, el AN | 2- ;-00Ul I.N-2-one
The title corrpou%%er\%g % gwgt}elénas E%{éﬁ%@v&go’{%dp Ié?‘%%wapge g%izaﬁlgg{tfl%n of
4- {[ 2- (et hyl am sobd.eLBYMS anft €3} + 341 5~ nRrpSioinirmted -

yl benzi m dazol - 2-yl ) - 1- benzyl hydr oqui nol i n-2-one usi ng the procedure

described in Exappl g"l"g’g'({‘?ﬂe t_OQ%W%ﬁ%@%?M&&BT%@B{OE%Ye“% under the

reaction conditiong rnlz mnutes. WO 02/ 22595
PCTI USO1/ 42131 123 ExanpCeid28-hydroxy-3-(5-morpholin-4-ylbenzimidazol-2-yl)-1-

t ent -Butyl - Sié [ 366 %11%?15 qﬂi%l()liinrliﬂofl Jlt.)Oqu iwrllis fasgo(?\lze-dzlﬁ ¥Jiﬂﬁo§61r?e)§t?a}lles-upf§1§}§ Xcllc-i 4

- and heated at'40°C for 16 hours. The resulting solution was diluted with water and
peutralized with 6 N NaOH (aq), whereupon a yellow precipitate formed. The
crude solid was isolated by centrifugation and purified by reversed-phase HPLC to
produce the desired product as a bright yellow solid. LC/MS m/z 363.3 MH+), R

15  1.77 minutes.

Example 17
N-[l—(3-Amino—4—nitrophenyl)pyrrolidin-S—yl}(teﬂ-—butoxy)carboxamide
The title compound was synthesized as described in Example § using
3-(tert-butoxycarbonylamino)pyrrolidice (1.01 eq) with diisopropylethylamine (2.0
20  eq) as the base (in place of NaH). The product was obtained as an orange, |
- crystalline solid. LC/MS m/z 323.3 (MH+), R: 2.53 minutes.

Ethyl 2-(5-{3-[(¢tert-butoxy)carbenylamino]pyrroiidinyl} benzimidazol-2-
yl)acetate
The title compound was synthesized as described in Example 7 using
25  N-[1~(3-amino-4-nitrophenyl)pyrrolidin-3-yl}(zer-butoxy)carboxamide. The product
was obtained as a yellow oil. LC/MS m/z 323.3 (MH+), R 2.53 minutes.



'hydr oqui nol yl ] am no} pyrrolidinecarboxylate The title corrpound was

synt hesi zed as described in Exanple 19, 5 Method D using

1-t en- but oxweawhonRy - 3- am nopyrrol i dine. The product was pegdsermtishout
purification. 3-(S- Mrpholin-4-ylbenzimdazol -2-yl)-4-(pyrrolidin-3-ylam no)
hydr oqui nol i n-2- one The title conpound was obtained as a yellow solid after
10 debenzyl ati on of -118-

ten-butyl - 3-{[ 3- (5- nor phol i n- 4-yl benzi m dazol - 2-yl ) - 2- oxo- 1- '

benzyl - 4- hydr oqui_nol y]] am no} pyrrol i, di necar ho I at e usjng the procedure
described in %x rigrpBuRepyr AR DRpuzimigdezol-2 Ay dgxyhysty Oﬁlﬁﬂl"eg‘m%xarrpl e 27

4-[((2S) - 2- Ani i no- 4 nl et-fyd tﬁﬁ%ﬁblmmlsyﬁn&éeleWg e frokbdagnzi m d
azol-2-yl)- 15 1-b enzyl hydro quinolin-2-one The title conmpound was

synt hesi zed as ddwsibed @eﬁxﬂﬂmle@éahiﬂﬂ@d@usmg\%h}ﬂ @d5{§3t[§erﬁg

(2S)-2-ten-but I I 1 was used
wi t hout purifi %gg&gcgg%l[]ﬁ%@ yé}o@ﬂ){%e&% dtho? ’G) Cet )%%PI%Q?JC?%' A
(5- nor phol i 5- 4-optalvedzd @k éltbwasodil f@tovwah g&éa)rb)gaﬂfoﬁwlbdmﬁlgmo\@r(mq)ra'da&;rbliﬁ | e
conmpound was oRt ai ned_a |1 ow solid af debenzylatlon of

4-1((2S) - 2- ani %‘%Plﬁé%yﬁéﬂgmﬁ g‘?ﬁ-ﬁ&ﬁfgﬁ(g’ hor PRS- 4-

yl benzi m dazol - 2-yl ) - 1- benzyl hydr oqui nol i n-2-one using the procedure
described in Exanple 16. LM "rnlz 461.4 (M#), R 1.78 mnutes. WO

02/ 22598 PCT/ USO /42131 - 124 Exanpl e X8mipleRust oxycar bonyl protected
4-1((2S)-2-amn 3 rreth

|
mor phol i n- 4- y| B&HPHRY El?y"yéﬁ’r?fno @WMWW%HY‘?W one The title
conpound was synt hesi zedrmtﬁ%%bmmds@y@s@%& &8s dQerived Mo ERASLIOS UghHO

(2(8) 2-ten- but ox¥car bonyl am no- 3- et hyl butyl am ne. The product was used

wi thout pur1|0f i dat.f-tFmethyjethylepadjangoenth @qBW%ﬂhgqpmwsﬁﬂWmmmql (3eq) 8
rpholin-4-yl be%&erﬂndﬁg&:l %IaH»fl )Ilﬂngogua%aggi)faﬁegasoyﬁnght yellow, crystalline

solid. LC/MS m/z 239.3 (MH+), R: 1.29 minutes.

Ethyl 2-(5-{[2- (dimethylamino)ethylJmethylamino } benzimidazol-2-yl)acetate
The title compound was synthesized as described in Example 7 using
15  (3-amino-4-nitrophenyl)[2-(dimethylamino)ethyl]Jmethylamine. The desired product
was obtained as a yellow oil. LC/MS m/z 305.2 (MH +), Rr 1.17 minutes.

3-(5-{[2-(Dimethylamino)ethyllmethylamino } benzimidazol-2-yl)-4-hydroxy-1-
benzylhydroquinolin-2-one
The title compound was synthesized as described in Example 16,
20  Method C using ethyl 2-(5-{[2-(dimethylamino)ethyl]Jmethylamino }benzimidazol-2-
yl)acetate. The product was obtained as a pale yellow solid. LC/MS m/z 468.4
(MH+), Rr 2.26 minutes.

3-(5-{[2-(Dimzethylamino)ethyljmethylamino } benzimidazol-2-yl)-4-
hydroxyhydroguinolin-2-one

25 The title compound was synthesized as described in Example 16,
Method C using 3-(5-{[2-(dimethylamino)ethyljmethylamino}benzimidazol-2-yl)-4-
hydroxy-1-benzylhydroquinolin-2-one. The crude material was purified by



The title conpound was obtained as a yellow solid after 10 debeuzyl ation of
4-[ ((25)-2-am no-3-net hyl but yl ) am no] - 3- ( 5- nor phol i n- 4-

yl benzi m dazolw@exi23981- benzyl hydr oqui nol i n- 2- one usi ng t he ppr@sEdurse
described in Exanple 16. The t-butoxycarbonyl group is renoved under the
reaction conditions. LC M nmz 447.5 (MH#), R 2.96 mnutes. Exanple 29 15
4- Am no- 3- (5- nor phol i n- 4-yl benzi m dazol - 2-3F) - 1- benzyl hydr oqui nol i n- 2- one
The title conpound was synthesized as described in Exanple 19, Method D
usi ng ammoni a in a seal ed s tube rodu t hout

ur | {1 cat fon- 4- FiFRGL B ARGE hUF e PR Ayt il oneo LTy 316 4

qui nol i n-2-one 2@vfihe, ki { benfRmeound was obtained as a bright yellow solid
after debenzyl ation ‘of 4-am no- 3- (5- nor phol i n- 4-yl benzi ni dazot - 2-yl ) -1 -
benzyt hydr oqui nol i n- 2-one using the procedure described in Exanple 16 and
purification by reversed-phase HPLC_ L%NB qiz 362.3 (M#), IL 1.61 m nutes.
Exanpl e 30 25 3-Benzi m dazol - 2-yl - 4-hy enzyl hydroqui nol i n-2-one The
title conpound Wagsygbhesi zed as described in Exanple 16, Method C using
et hyl 2-benzi m dazol - 2-yl acetate. The product was obtained as a WO 02/ 22598
PCT/ USQl / 42131 - 42 Borekd-Semexphlin-aothenzimidagplt vk - bmz}tlhﬁekowtinﬂhﬂ:-and on.

L MS mz 368.4 (M), Pb 9 t Ben

| -2-yl)-4-chloro-I-benzyl hy rlu%gn{i}}f%%ya%oxyﬁé&moﬁ i ty eenzcl%l%flpa%)olﬁr%cyl Was

synt hesi zed as de&aylhhﬁdqummlﬁeaoml(eo};a) an HEEthiad doy usiindybottomed flask was

3-benzi m dazol - oxy-| - be | hydr i nolin-2-one. The. crude
product was used g%pft‘] Powrs:t %‘% Xﬁ%ﬁ#ﬁ&i’ wiap remoyed iy vaqyg and the crude

azol - 2-yl - 4- (et HM{eﬁHi'\Oé%) uBMHEOR VAR | Theler @IdSrddiBt @@sn@omle@&aes& fitrhdig conpound
wag synthesized as dESCI‘IqDed in 10 Exanple 19, Met hod D usi & met hyl am ne

and3- (benzi milBazard puifiey by sigeq gsk éhfpma‘ﬁéfﬁélw AP 6 G- 3=Cheo-3%he pr oduct
was obtained aft gf, GEReAZWALihR9, @S yB)-1-benzylhydroquinolin-2-one was isolated as a

red solid. LC/MS m/z 471.4 (MH-+), R 2.35 minutes.

4- [(Z-Methoxyethyl)ammo]—S (S—morphohn—4—ylben21m1dazol 2-y1)-1-
benzylhydroquinolin-2-one

15 A solution of 4-chlaro-3-(5-morpholin-4-ylbenzimidazol-2-y1)-1-
benzylhydroquinolin-2-one (1.0 eq) and EtOH was treated with 2-methoxyethyl-
amine (10 eq) at room temperature. ‘The resulting solution was heated at reftux for
16 hours and ther the solvent was removed in vacuo. The crude solid was
somicated in water, filtered. scnicated in hexanes, and filtered again. The crude

20  product was used without further puriﬁcation. LC/MS m/z 510.4 (MH+), R 2.20

PN
3

minutes.

4-[(2-Methoxyethyl)amino}-3-(5-morpholin-4-ylbenzimidazol-2-
yhhydroquinelin-2-one
4-[(2-methoxyethyl)amino}-3-(5-morpholin-4-ylbenzimidazol-2-y1)-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
minites. 4-[(2—hyd10xyethyl)amino]-3—(5-morpholin—4—yIbenzimidazol—Z-

yDhydroquinolin-2-one was produced as a side product (see below).



Eyel | ow solid using the procedure described in Exanple 16. LCOMS mz 291.3
(MH), R 1.64 mnutes. Exanple 32 15

3- Benzi m daz@byza¥bg 4- (et hyl ami no) hydroqui nol i n-2-one The pbemzylaied title
compound was synt hesi zed 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 conpound was obtained after debgpzylation as a yellow solid using

t he procedure described in Exanple 16. LC/MS nfz 305.3 20 (M#), Po 2.01

m nut es. Exanple 33 3-Benzi m dazol -2-yl-4-[(oxol a n-2-yl nmet hyl ) am noJhydr oq
ui nol i n-2- one 47leheazyetigt)ediitd} i3 G-moppdimd yHeszigyidatod giyhbgdmguidalasr i bed in
Exanpl e 19, Methmmd D usi ng 2-am nonet hyl t et rabydr of uran and 3-(benzi m dazol -

25 2-yl)-4-chloro-I-benzyl hydroqui noli n-2-one. The title conpound was
obtained after debenzylEieitla campeundetak onamed da sﬁﬂépgodubteafmheocedure

8(23/S (Z:rZiSBEdPiC'rI]'/ %%ﬁ‘ﬁ%’gf{ﬁ%@em%@%&@@@( %&ﬁﬂ?bﬁﬂ‘ﬁé’z@?@“&’wf&zﬂ 2[th pi peri

dyl met hyl ) ami nqlyaysimgaty aﬁbhm%n@nﬁng thB grdeedire aéseflbdd fnl BamprPeuRd wias
synt hesi zed as described in l e 19, Method D. usi
Wéﬁ@tf@r

1-tert-but oxycaﬁoﬁﬁéﬁﬁ‘)ﬂy Tgvesse Cbiispﬁa}‘qUGWrﬁéh‘én&%MS mi2 406.2 (MH+), Rs

3- (benzi m dazol- 4-cliloro-1-benzyl hydroqui nolin-2-one. The title
conpound was obt al nea ‘after deprotection and debenzylation as a yell ow
solid using the procedure described in Exanple 16. LC/MS mlz 374.3 (MH),
1.29 mnutes. Example 35 (.-

3- Benzi ni dazol - 2-yl - 4- [(4 f 1 uor opheny ExampléPhydr oqui nol i n-2-one 10 The

Ty T A LA, S 10

benzyl hydr oqui n B he Mitle conmpound was. obt ai ned after
debenzyl ation as a yel |'tw tslelcoaipasii mgs syrehagsizet eddmseariltdse Expade iy Exanpl e

16. LOMS m/z I\;feta'odzD using O-methylhydroxylamine. The product was used without

purification..

4-(Viethoxyamino)-3-(5-morpholin-4-ylbenzimidazol-2-yDhydroquinolin-2-one

15 The title compound was. obtained as a yellow solid after
debenzylation of 4-(methoxyamino)-3-(5-morpholin-4-ylbenzimidazol-2-yl)-1-
benzylhydroquinolin-2-one using the procedure described in Example 16. LC/MS
m/z 392.2 (MH+), R: 1.82 minutes.

Example 21
\ 20  tert-Butyl-3-{[3-(5-morpholin-4-ylbenzimidazol-2-yl)-2-o0xo0-1-benzyl-4-
hydroquinolyl]amino } piperidinecarboxylate
The title compound was synthesized as described in Example 19,
Method D using 1-terz-butoxycarbonyl-3-aminopiperidine. The product was used

without purification.

25  3-(5-Morpholin-4-ylbenzimidazol-2-yl)-4-(3-piperidylamino)hydroquinelin-2-one
The product was obtained as a yellow solid after debenzylation of
tert-butyl-3-{[3-(5-morpholin-4-ylbenzimidazol-2-yl)-2-ox0-1-benzyl-4-

hydroquinelyljamino}piperidinecarboxylate using the procedure described in

R



(MH), R 1.92 minutes. 15 Exanple 36 3-Benzi m dazol - 2-yi-4- (methoxyani no)
hydr oqui nol i n-2-one The benzyl ated title conpound was synt hesi zed as
described in k@E@pkws 19, Met hod D using O net hyl hydr oxyl anpaweusanskisi

3- (benzi m dazol - 2-yl )-4- chl oro-|-benzyl hydroqui nolin-2-one. The title
compound was obtained after 20 debenzylation as a yellow solid using the
procedure described in Exanple 16. LC M5-idiz 307.3 (MH), R 1.77 m nutes.
Exanpl e 37

3- Benzi m dazol - | - 4- (benzi m dazol - 6-yl am no) hydr oqui nol i n- 2- one _ The
benzyl ated title %’@W@Bdﬁd Thed- bES‘Pﬁlf%@é’P)ﬂéﬁouﬁés trE0Ned WdEr fhh remstigncopdifignsg 9,

Met hod D using 5-itongnzs M @AZF) & 204 malhenzi m dazol - 2-yl) - 4-
cliloro-I-benzyl hydroqui nolin-2-one. The title conpound was obtai ned after
debenzyl ation as a yell ow solid using the procedure described in Exanple 16.
LE M5 ink 393.4 (M#+), R 1.41 minutes. WO 02/22598 PCT/ OSOl /42131 -127-
Exanpl e 38 3-Benzim dazol - 2-yl - 4- (phenﬂ‘-ﬁﬂé{ﬁ%) hydr oqui nol i n-2-one The

benzyl ated title tgﬁmgm@ ng% ;ﬁ@nﬁﬁlﬂﬁm 1ﬁﬁqx6mbeﬁz§@ap' e 19,

Met hod D usingg gﬁ chloro-1
y“S'p 1
benzyl hydr oqui noI [ n t| tﬁ? rrpoﬁntﬁ“vfésal obt ai ned after

debeuzyl ation as a yeI | o r i Exanpl e
o LEIMVE ni2 353 4 (M_H;Nrﬁe tlecxi,ghﬁ?r?\.{r?]lg\%g?ynﬂfegg dgsgc%éc?fn BE&ApleNo!
3- Benzi m dazol - 2- Mbthml()cpamguem dmtnxﬁmybrahﬁﬂuyﬂmthaqmeddinbn -The proguct Qs The
benzyl ated title cocmqho Mr’?ﬁcan nt hesi zed as described in Exanple 19, Met hod
D using 3-am noquil Auclidi Re - (benzi m dazol - 2-yl) - 4-

chl oro-1-benzyl hydroqw noI i n- 2 one. The title conpound was obtained after
deﬁenzyl ation as B(Sydbipmlis-dhjillknvisidrgokip)-g Gepperidyldedbghaoa]-i n Exanpl e 16.
LC/'MS in/z 3860 4 KsNbguinoBo2-&2 m nutes. 15 Exanpl e 40

The title compound was obtained as a yellow solid after
debenzylation of reﬂ—bﬁtyl-’.’:—({[3—(5-morpholin—4-ylbenzimidazol—2—y1)—2—oxo—1-
benzyl-4-hydroquinolyllamino }methyl)piperidinecarboxylate using the procedure
described in Example 16. LC/MS m/z 459.6 (MH++), Ry 1.71 minutes.

15 ' Example 23
4-{[2-(Dimethylamino)ethyljamino}-3-(5-morpholin-4-ylbenzimidazol-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

( o 20  purification.

4-{[2-(Dimethylamino)ethyljamine}-3-(5-morpholin-4-ylbenzimidazol-2-
yhhydroquinolin-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+), Rs 1.55 minutes.



3-Benzi mi da zol -2-y1-4-[(imi dazol - S-yhnet hyl ) anino] hyd ro quinolin-2-one
The benzylated title conpound was synt hesi zed as described in Exanple 19,
Met hod D usiwg o425 nomet hyl -1 H-i mi dazol e and 3- (benzi m dae®lusirs2isi
yl)-4-chl oro-1-benzyl hydroqui noli n-2-one. The title conpound was obtai ned
after 20 debenzylation as a yellow solid using the procedure described in
Exanple 16. LCIMS /n/z 357.4 (M#), R i34 mnutes. WO 02/ 22593

PCT/ USO /42131 -128- Exanple 41

3- Benzi m dazot - 2-yl - 4- (nor phol i u- 4-yl am no! hidr oqui nol i n-2-one The .

bet zyl ated titl e conpound was synt hesi escribed in Exanple 19,

Met hod Dusing R L sRotYd i 41 5

chloro-1I - benzyl g&%@%ﬂbﬁ%ﬁmﬁ%l% %J%lgnéouﬁgymramg@t ai ned after
debenzyl ati on as w sol1d using the procedure described in Exanple 16.
LG MS ni/lz 362.4 (M), 4

3-Benzi m dazol - Z-yl - 4- hyglrl%%ﬁ% %dg‘ﬁzfsr? ﬁ ﬁgﬁéesiﬁbefihe%amnpzlf/llg’t ed title
conmpound was sM&tﬂmsIDmﬂga&ndmm)hedahyﬁroﬁEmnﬁhepibﬁuctmk bed vixhdsi ng

hydrazi ne and 3 %gcerm nl i dazol - 2-yl)-4-chloro-1- benzyl hydroqui nol i n- 2- one.
The title conpdl ARE’- obt ai ned as a yellow solid after debenzyl ati on using
the procedure described in Exanple 16.- LOMS mZ 292.3 (M+#), R 1.19

m nutes. 15 ExanpiMorpholin-4-ylbenzimidazol-2-yl)-4-[(oxolan-2-ylmethyl)amino]-

3- Benzi m dazol 1wddlquirdnaygl oqui nol i ne- 4-carbonitrile

3- Benzi m dazol - 2-yl --chI or o- | - benzyl hydr oqui nol i n-2-one (1 ea) was dissol ved
in DMA, and CuCN (10 eq)Thesteadaeduidwatbiaped il @yellosplidaast i on  m xture was
stirred at 90C overnight. The resulti ngquture was allowed to cool 20 to

rogm t enperl&t urdgbengdptn s (OamereBolingyberEnidazoh gy D Kottt e was renoved by
filtration. The)SahjithrBS-1 Bﬁ%lﬁﬁrwﬁmzsgqllelﬁfsmg@legiro&me%&ﬂbéﬁﬁg 3 at_70C

for 1 hour. The suspenS| on was ten fuged and sol ution renoved- The
remai ni ng sol ikxanple MadHe@SWad46N (MNBI+ ) R 2i Waslputesat . Na2C03 (2 tines),
water (2 tines) and |yophilized. The resulting powder was dissolved in 1 nL
of triflic acid and

Example 25
4-{[2-(Methylamino)ethyiJamine }-3-(5-morpholin-4-ylbenzimidazol-2-yl)-1-
15  benzylhydroquinolin-2-one
The title compound was synthesized as described in Example 19,
Method D using 1-tert-butoxycarbonyl-I-methylethylenediamine. The product was

used without purification.

4-{[2-(Methylamine)ethylJamino }-3-(S-morpholin-4-ylbenzimidazol-2-
20  yDhydroquinolin-2-one

P

The title compound was obtained as a yellow solid after
debenzylation of 4-{[2-(methylamine)ethyljamino}-3-(5-morpholin-4-
ylbenzimidazol-2-yl)-1-benzylhydroquinolin-2-one using the procedure described in
Example 16. The t-butoxycarbonyl group 1s removed under the reaction conditions.

25  LC/MS m/z 419.4 (MH+), R: 1.50 minutes.



25 heated at 60C overnight. The resulting mxture was cooled to OC and wat er
was slowy added. Saturated Li OH was added dropwi se to the suspension to a
pH of 8, themwobe2selid was filtered and washed wi th wat epC{/Bsotisres) .
Purification by reversed-phase HPLC afforded the desired product. LG M5 mz
287.1 (MH), R 1.89 minutes WO 02/22598 PCT/ USO /42131 -129 Exanple 44

Et hyl 2-(5, 6-dinethy ibenzim dazol-2-yl)}2&cetate The title conpound was
synt hesi zed as described in Exanple 1 using

4, 5-di net hyl benzene-1, 2-di am ne. The crgde lel ! ow oil was purified first by
silica 5 gel chromatography (96.5:3.0: Cl 2: MeCH: Et 3N), and then by

recrystal lizati OEbnfmgaiLj i(;gfiﬁ‘oﬁolH—Lﬁkfﬂeﬁzlﬂﬁxd’ék(;ll?eyl)“@mq}lb@nz%mﬁ pal e, yellow
solid. LCO M mg d}g

&rB
3-(5, 6-D net hyl ben2| ;drroxy | - benzyl hydr oqui nol i n-2-one The

title conpound was synt he%éﬁﬁe@&n m&as%&hés&ewa&&%ea% Exéhg;lévﬁj hod C
using ethyl 2-(5, 6-dinethyl benzi mdazol -2-yl)acetate. The cru mat eri al

was purified by diclbiod® g bierdwtoxpgrhepiyd-{gigomyrmpligine CHhcpdie @) uted  yi el d
the title comouggh&§ {i‘ %E ow solid. LM nr/z 396.2 (M#), R 3.60

m nutes. 3-(5, 6 B yﬁ &nizi mi dazol - 2-yl)-4-chl oro-1|-benzyl hydro

qui uoiin-2-one 15 The title conpound was synt hesi zed as described in Exanpl e
19, Method D usB+igMarphola-4ylivetznyidamh2iyhi-4 G otoliding3-ylarhitp) hirdoxguinolin-2-

benzyl hydr oqui nobnen- 2-one. The title conpound was obtai ned as an
orange-yellow solid. LOMS mz 414.2 (M+), R 2.47 mnutes. tert-Butyl
3-{[3-(5, 6-di rret hyI benzi rrTﬂJdaﬂmton@oyxh@w@ cxbtaineﬂ-abemzlidwgblidmer

Y e 7ot B SRR B bE-RTRRIEIS b R o £RNEL o
1-tert - but oxycar b@ﬂylM @dacmuﬁ@m]@@rnb}:bvﬂehdﬂdaﬁbsmﬁeumg &k ipeceddBsSdesq@ibelif | ed by

silica gel chromat hy (99:.1 CH2C12 ield the title conpound as
a yel l ow solid. E’Cﬁ’%@f’%% 5785 ) 4(1%% JoB: hﬁ%ﬂ%"é‘g?s' 25
3- (5, 6- D net hyl benzi m dazol - 2-yl ) 4- (3 pi peri dyl am no) hydr oqui nol i n- 2- one

Example 27
4-[((25)-2-Amine-4-methylpentyl)amino}-3-(5-morpholin-4-ylbenzimidazol-2-yl)-
15  1-benzylhydroquinelin-2-one
’ The title compound was synthesized as described in Example 19,
Method D using (2S)-2-tert-butoxycarbonylamino-4-methylpentylamine. The

product was used without purification.

4-[((25)-2- Amino-4-methylpentyl)amino]-3-(5-morpholin-4-ylbenzimidazol-2-
20  yDhydroquinolin-2-one
( - . The title compound was obtained as a yellow solid after
debenzylation of 4-[((2S5)-2-amino-4-methylpentyl)amino]-3-(5-morpholin-4-
ylbenzimidazol-2-yl)-1-benzylhydroquinolin-2-one using the procedure described in

Example 16. LC/MS m/z 461.4 (MH+), R: 1.78 minutes.



{en-Butyl 3-{[3-(5, 6-di met hyl benzi mi dazol - 2-yl ) - 2- oxo- I - benzyl - 4-

hydr oqui nol yl ] ami no) pi peri di ne-car boxyl ate was debenzyl ated as described in
Exanpl e 16. Jbq.6ive material was purified by reversed-phasgshilagato yield
the title conpound as a light yellow solid. LCOMS mz 388.4 (M#), R 1.61
m nutes. WD 02/22598 PCT/USQ /42131 -130 Exanple 45

3H- 1 m dazo[ 4, 5-b] pyridi n-2-yl acetonitrilg;4Ethyl cyanoacetate (1.5 eq) and
2, 3-di am nopyridine (1 eq) were 5 heated at 185C for 30 m nutes. The
reaction mxture was cooled to room tenperature and the bl ack solid was
triturated with ether. The desired pr&@kaoiple@® thus obtained as a dark

g,r_fm Sg‘é"gfa; 5'1% M %ﬁ?}lgﬁ%%%gﬁgréa%zjﬂﬂm; —%e&!?y?f!ut%glgjjno]-}(s- |

3H | ni dazo[ 4, 5-BPphelinrylbengimidazebinybrl-heazithrdroguipelinezgee n EtoH,  and ~
gaseous HCO was bubbl ed through for 3 hours. The E%S{)ensi ninitially seenmed
to dissolve, but a preci P B eecompgyRdapsiSyR g5 Elqudﬂgdi”&'l?léllgz The
reaction msxt Wigh¥@p s |(§%—8§z@n@§to§ HRnfnthoSRinkhAheg1aMakdCCBsol uti on was
carefully added. Solid H was al so added to bring the pHto a val ue of

7.6. The 15 aqursedrst phrawsed without pamiicatieract ed with Et OAc, and the organic
extracts were dried (Na2SO4). After evaporation of the solvent under

tract . der
(10% NeCH i - @fﬁ?ﬁ%@%ﬁ%@%‘mﬁ%@?ﬁﬁﬁ%'%@5‘3%%??%8?‘8?%%’82—?'as' a i ght

brown solid. Mz lnM-|+), R 0.97 mnutes. 20

4- Am no- 3- (3Hi m dazol 4, i din-:2- vyl i L Qs - Li HVDS (3A eq)
was added to ethyl 3Hi m%%%%‘%hgbﬁd&%l%ﬁweg%%/?'ea%’é%%hg%?% 0 eq) in THE at
_-7@'(:. Af t erl020 debenayletion ef SH(20)-2-eninof3-Rethglhtty ahanzefemarpbom-t#+ile (1.1 eq)
Cerper ature.  sUTPBANBH 5 BaUPEI TR 7 oft b o 8RS rGREe e

m xture was coatxehpteol 60 CTirrcbutpoigaacioad grbdphis admavgd @ndts tigatattiah @ondifiid Cl
solution. A precipitate fo : filtered off, and was washed repeatedly
with ether to slf%‘f" 44&%@%@’3@2&8%“%& a light brown solid. LCIVMB m z
278. 2

Example 29
15  4-Amino-3-(5-morpholin-4-ylbenzimidazol-2-yl)-1-benzylhydroquinolin-2-one
The title compound was synthesized as described in Example 19,
Method D using ammonia in a sealed glass tube. The product was used without

purification.

4-Amino-3-(5-morpholin-4-yltbenzimidazol-2-yl)hydrequinolin-2-one

20 The title compound was obtained as a bright yellow solid after

-

debenzylation of 4-amino-3-(5-morpholin-4-ylbenzimidazol-2-yl)-1-
benzylhydroquinolin-2-one using the procedure described in Example 16 and

purification by reversed-phase HPLC. LC/MS m/z 362.3 (MH+), R 1.61 minutes.

Example 30
25  3-Benzimidazol-2-yl-4-hydrexy-1-benzylhydroquinolin-2-one
The title compound was synthesized as described in Example 16,

Method C using ethyl 2-benzimidazol-2-ylacetate. The product was obtained as a _



(1'_?S‘,/I-I+),"R, 1.82 minutes. WD 02122598 PCT/ USO W2131 -131 Exanple 46 6-M r
ph Ain-4-yl-3-nitro pyri din-2-a min e Mrpholine (4 eq) was added to a

suspensi on of G5 6H,9050-3- nitropyridin-2-amine (1 eq) in ChldeiNsoand;t he
reaction mxture was stirred at 5 70C for 5 hours. The sol vent was

evapor at ed under reduced pressure, and the residue was triturated with ether
to afford the desired conpound as a brightjsyel low powder. LG/ M5 mlz 225.0
(MH), R 1.79 mnutes. Ethyl

(5-norpholin-4-yl-3Himdazo[ 4, 5-b}pyridin-2-yl)acetate To a sol ution

6- chl or 0- 3- ni t r ophitd hiid-a@d wsel mathut figthenypurifiratinOH WAES mfzB683 Gddied BBd/ C (0. 1

eq). The reactio 9 eslgu%ljs was repeatedly purged with hydrogen and then
stirred under a hydrogen atnosphere (1 arn) for 18 hours. Ethyl 3-ethoxy-3-

i m nopropanoat e hydrochloride (2.0 eq) was added in one portion, and the
reacti on m xt ur2(Baginmidhioli2at)-deahdernilghnzylipdroq@aciin-2onen xt ure was cooled to
roomtenperature, filtered through a celite plug, and.the plu washed
with EtOH. 15 After evapo&H‘? f“tr%co o‘f’:ﬁlewasstfp'%‘%’fzegﬁﬁ@?scr b@@&t@ﬁ"‘“ﬁ?‘%@éure, t he
resi due was psiri Mef@d Dyusihi 3-be@Bini®kol Oy 10RGaSH APk Zy (1B d¥ogVEeth hhoEHERL Wi th
| % Et SN) providing the desired product _as gg(grown solid. LCIMS mlz 291.3
(M), R 1.71 ni¢itiferroduct wanysé wihqus pusficaieml i n- 4- y1- 31{-i xni dazo [4, 5-b] py
ridin-2-yl) quinolin-2(1f)-one The title conmpound was synt hesi zed as
described in Exanple 45, 20 Method E using ethyl

2- (5-nor pholin-4-ylimdazol o[ 5, 4- b} pyr iggia 341l ) acetate and

2- am nobenzenecarbonitrile, with a nodified workup procedure.. After

quenching wit h #Bsasimidaell-douesiylamneliydiguimobri2d@esol ution, the two

s

phases were separated andyl g, AGHPAHSRNASE SXIGAGLEAW SdlcPE. Upon

standing, a solid formed and precipitat out o e organi c extracts. The
preci pitate, 1& dBExdngy BWwMaBoddd bjing mewglamine aed ddbeptifnidenel-2cdyl)-¢ghloRui- f i cati on

by reverse phase, chr rapby . aff or h ' . as_a reddish
solid. LCMS nd zb%’é’ﬂ’@{’%“?’g aﬁ“‘é‘. EEE Pr?ﬁ'%ﬁkéiﬂ&%%%%@%’%&éﬁ /42131
- 132 yellow solid using the procedure described in Example 16. LC/MS m/z 291.3

(MH+), R: 1.64 minutes. '

Example 32
15 3-Benzimidazel-2-yl-4-(ethylamino)hydroquinolin-2-one 7
The benzylated title compound was synthesized as described in
Example 19, Method D using ethylamine and 3-(benzimidazol—2—yl)—4~chloAro—1-
benzylhydroquinolin-2-one. The title compound was obtaihed after debexizylation
as a yellow solid using the procedure described in Example 16. LC/MS m/z 305.3
e 20 (MH+), R: 2.01 minutes.

Example 33
3-Benzimidazol-2-yl-4-[(oxolan-2-ylmethyl)aminolhydroquinolin-2-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.



Exanpl e 47 4- Amino-5-[ (2R, 6S) ,
2, 6-di met hyl norpholin-4-yl]-3-(3Himdazof4,5-b]pyridin- 2-yl) quinolin-2

(1H) - one Li %]2)’ eq) was added to ethyl 3Him dazol4, ridin-2- 5
yl acetate (Wg%@ n THE at -78C. After 20 mnutes, a so?ﬁ?llug%“%?

2-am no-6- [ (2R 6S)-2, 6-di nmet hyl nor phol i n-4- yI]benzonltrlle (1.1 eq) in THE
was added. The resultlng m xture was all ged to warmto roomtenperature,
stirred for 2 hours and then heated to overnight. The m xture was
cooled to OC and quenched with an aqueous saturated NH4Cl solution. The
aqueous phase was extracted vvith 10 cm@u(mti mes) and the organic
extracts were collected, dri and _concentrated. The crude
product was pur rﬁ"l“éﬂmﬂ?zoﬁﬁﬁt“'[L@‘W“?ﬂlﬁegg’i)a?m‘@qu“’RO m-3mne nyt es.

. Exanpl e 48 Ethyl {5-[3-( 59,915/
i m dazo[ 4, 5-b] pyridi n-2- B ?%/@Mggg%é;t e GJU(F:@%gc?agéﬂ%%d]rag%lzégcgr%e%gpyr| di ne (1. 0

eq) and 3- (di rfecam;ﬂlealﬁi Mooy D wdingdi- W@-Q\I&owcaqqnw&mlmmwlpﬂp@dmt aBHB3CN and
dii | et hyl T ted at
700 overni gnt &Sl S ISP aiRE e S e s ol van

was 20 evapor atvﬁa@obfﬁﬁﬁd aﬁaldeptatew@ inrdlcteueﬁy]adowstahyeﬂbmbhcamdngm&er and dried
under vacuum (LC/ M5 nt/z 252.2 (M), 09 m_.nutes). The isol ated product
(1.0 eq) and PO%FBYFeescobed lé(ﬁxa‘&%@?éésds(aé’?ﬁj’éﬂ 37834y a0 dud -2 omuigs- room

tenperature. The reaction flask was evacuated and subsequently filled with
H2.  The resulting mxture was allowed to stir under a hydrogen atnosphere
overni ght. 25 Ethyl 3-ethoxy-3-i m nopr dpagaqa & hydrochl oride (2.0 eq) was

t hen added and the _resulti nlgf{m xture was heated at reflux overnight. The

solution was t Hehenipidasekd-yl %ﬂwoehamyﬂ)émém&lhwﬁtpﬂvf&we%w%der reduced
pressure. The residue weg,SiapeRdethe & &nﬁ&@%yﬁmﬂ&%@%@chﬁ&ﬁﬂ NHAOH was

added until a pH of 11 was achieved. The NH4CI "thus forned was filtered
of f. The two pHaswplendy dMethop & wsiegh- ﬂam&mh@e@l@%g@nméa@haé’@ 4relgorgrii-ed

I(Dg_l?_/z f%z) 1/ 5\2/ ig ior %@roﬁfnn&ﬂ?2 %94 Vf&t tlﬂ?‘éqgoxﬁ[fohﬁ&j&/gg 6b%eqfaﬁ%p§eb¥\gy%%{)r% 2599

as a yellow solid using the procedure described in Example 16. LC/MS m/z 371.2
(MH+), R: 1.92 minutes.

15 ' Example 36
3-Benzimidazol-2-yl-4-(methoxyamino)hydroquinolin-2-one
The benzylated title compound was synthesized as described in
Example 19, Method D using O-methylhydroxylamine and 3-(benzimidazol-2-yl)-4-
chloro-1-benzylhydroquinolin-2-one. The title compound was obtained after
( 7 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-yl)-4-
chloro-1-benzylhydroquinolin-2-one. The title cdmpound 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.



residue with ether gave a light green powder. LOMS mz 318.1 (M#), R 1.11
m nutes. 4-Am no-3-{S-[3-(di methylam no) pyrrolidin-1-yl]-3Him dazo[4, 5-Db]
pyridin-2- yl}giifghdd 2(1H)-one 5 Li HVDS (3.5 eq) was add byl {5[3-
(di met hyl am no?%yyorqr ol ?dl n-1-yl]-3Himdazo[ 4, 5-b] pyri di n- Z%Tﬁlﬁcg;[zé%ie (1.0

eq) in THE at -40 C_ After 10 mnutes, a solution of

2- am nobenzenecarbonitrile (1.1 eq) in THwas added. The resulting m xture
was allowed to warmto room tenperature, stirred for 1 h and then heated to
60 C overnight. The m xture was 10 cooled to roomterrper ature and quenched
with NHACl (aq, saturated). The aqueous Exphplesd8nas extracted with CH2Ch (5

times). The prod crashe t the or i C tion during the

extractions. Evagz’f)‘rba}ﬁl%'rsflgﬁ(a' f ‘é“@gf‘v’é"ﬁf‘mﬂﬂé‘g‘}”q“’é‘aﬁ“cga’ pressure af forded a
brown solid that was tri tumwizylﬁe@ﬁﬂeeéﬂmpowd\khs%mdaﬁ@d@tmelﬂo obt ai n
a yel |l ow greeni sh powder LCI M. nm .z 390 1.48 m nutes, 15 Exanple

49" 2-(4-Et hyl pi perapieniPs Meghodily P%%%‘é}?éé F‘ﬁ'ﬁﬁ%‘ﬂi‘?aiz‘él‘Z yl)4-chloro-1-
2,6-Dinitrobengze 0 [ [ wer e

i ssol ved i n OVF " TALSR R oz obe IRIMAR SRR BBk o depenmyEioh, 12

sol ution was coolad BtCBOWQQilﬁ usingpike procadereadestripelindianpled SHAG/MA mpk 883.pi t at e
20 fornmed which lﬁ;%%%%mg@ Sy| eld the desired product as a brown solid.
LOMS mz 260.1 ;) M nut es.

6- Ani no- 2- (4- et hyl pi per azi nyl ) henzenecarbonitrile

2- (4- Et hyl pi perazi nyl )-6-nitrobenzenecarbonitrile (1.0 eq) was dissolved in
Et OH and Et OAc_ The flask was purged wi thxample 3¥nd 10% Pd/ C (0.1 25 eq) was
added. The flask e t The

res‘ul ting mxtur eyv\%g% adlg?l(?tezdﬂ'g\a/@gﬁligéﬁcﬁ" roo(r’?:ﬁ?dr {eﬁgl%rbgggThe m xture was
filtered thr olph Celite, ambk bheylited tlﬁscom@dun&a&swﬁmdemﬁhs&tb@\m The

e s O O O 8B LRI LEcaENS. 8,91 do the

m nutes. 4-Arni noch$or61 Hdni}fﬁi}f&to@hﬂam@ﬁ—oae YT he-thte (c4mpduay |V~le RBthiRAE aftel- Y| )
qui nolin-2(1H)-on

debenzylatlon as a yellow solid using the procednre described in Example 16.
LC/MS m/z 386.4 (MH+), R: 1.82 minutes.

15 Example 40
3-Benzimidazol-2-yl-4-[ (imidazol-5-ybmethyl)aminojhydroquinolin-2-one
The benzylated title compound was synthesized as described in
Example 19, Method D using 4-aminomethyl-1H-imidazole and 3-(benzimidazol-2-
yD)-4-chtoro-1-benzylhydroquinolin-2-one. The title compound was obtained after
20  debenzylation as a yellow solid using the procedure described in Exémple 16.

LC/MS m/z 357.4 (MH+), R:1.34 minutes.

/""""\



{-BuLi (3.1 eq) was added to ethyl 2-benzim dazol-2-ylacetate (1.0 5 eq)
and 6-am no- 2- (4-et hyl pi perazi nyl ) benzenecarbonitrile (1.0 eq) in THE at 0OC
The reaction was stirred overnight. The resulting m xture was quenched with
NJ- 140 (aq, ¥AL¥PAt%ed) and extracte with Et OAc. The conbi BEHY8HFaRlc | ayers
were washed with H20 and brine, dried over Na2SO4, filtered, and
concentrated in vacuo to yield a brown _zg%i d. The crude nmaterial was
triturated with C11202 and 10 MeOH to proVide a tan solid. LCMS nfz 389.1
(MH), R 1.80 mnutes. Exanples 50-154 The 2-am nobenzonitriles or isatoic
anhydride starting materials used togy $l ze Exanpl es 50-154 are readily
recogni zabl e by one skilled in the art7— were either commercially

avai |l abl e or syrRdneiwiidansl- 2Gl%dm0ngl¢ﬁlne‘l~ﬁxmhp1)bslr&@is¢ibmﬂroabove (e.g.
Exanples 1, 2,- and 49). .Th anh e 6-chl )
(phenyl met hyl ) - 2H 3, 1- be 03 ﬁ’Xn% #étgé(oﬂﬂf’“ &%%S‘%dﬁfﬁﬁss?f‘Eeddmfo| | owi ng
the general i sxt@ple 19NMyG6E Deussypt- Hﬁﬁxbﬁxof@bh%dde(s&fzhﬂﬁ&dl D-ydh-4-Med. Chem
1981, 24 (6), 735 and J. Heterocycl. Chem 1975, 12(3) 565. The

benzi m dazoPe &RBfost E%I‘ZV\%Y%‘O%‘BP?@GZ‘BV r@fc‘fqerfﬁmﬁ?% RS abfained aftey i th et hyI

3- et hoxy- 3-i ni ra@wngnﬁrb%g@y@u&w oot Ridgdse ﬁ%eeﬁh&%sdrmem%é The
requi site diamnes 'used in'the syntheses are also readily recognl zabl e by

one skilled iAdAWMNSe rakBc6hAdMIhY).Beldyminges. zed fol | owi ng Met hods 1-9. The
i satoi ¢ anhydrides were coupled with the benzi m dazol e acetates using
nmet hods C and D. The 2- am nobenzonitriles were coupled wth the

benzi m dazol e acetates using nmethod Bpxdppidue coupling nethod of exanple 49,
ar the general procedure set forth beITW—PWTOZlZZ 598 PCT/ 0SSO /42131 -135-
I\/bl_‘éhod E Li HI\/I3§3E(nzﬂﬁﬁdw)-ZmlHdd@dlqhadltmeubbm%rmdazoI e acetate (1.0 eq) in

(at a Cl%nSt ant tenpefh%tblén%l t'?crgtlle m?n was s q.th% aS{i c}‘lged ;20 mnutes, a

sol ution of 't he 2-am nobenzonit en- added. The
resulting 5 m mmnplewasMathbm\mahMg)hydmzmetand Bafkmzmealmelr-ayl){%qm(mbﬂwed for 1-3

hours and was .the eate p 40C C (1 ho yr to rs). The
T xt o o was - codP B Y RE i oRh o Rh il RBRUREIRSC ORI % ATt SO The
aqueous phase wsr @béﬁz@ﬁtladusﬂgﬂzhpfadadﬂfewscrlﬁie@%cExz&ﬁgﬂemeL«mM&nﬁ/@ extracts

were col | ected dr| ed i
3 (MH-+), RJI 19 mmuteb

15 Example 43
3-Benzimidazol-2-yl-2-oxohydroquinoline-4-carbonitrile
3-Benzimeidazol-2-yl-4-chloro-1-benzylhydroquinolin-2-one (1 eq)
was dissolved in DMA, and CuCN (10 eq) was added in one portion. The reaction
mixture was stirred at 90°C overnight. The resalting 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 70°C for 1
hour. The suspension was centrifuged and the solution removed. The remaining
solid was washed with 6N HCI (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 cooled 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-pbase HPLC afforded the desired product. LC/MS m/z 287.1 (MH+), R

1.89 minutes.



ahd filtered. Evaporation of the solvent under reduced. pressure and
parification of 10 the residue by silica gel chromatography or HPLC provided
t he 4-am no | ipone products. Exanple Name LC/MS mz

4- ani no- 3- { 5- W@@}%’?s 389. 4 (di met hyl ami no) pyrrolidin-1-yl f%%ﬂ‘ggm
benzi m dazol -2- I}quinolin-2 1 H one 51

4-1(3S)-1- azabi cycl o[ 2. 2. 2] oct - 3-yl am no] 138 420 (1

H benzi m dazol - 2-yl)-6-chloroquinolin 2 1 -one 52

4-[ (3R) - 1- azabi cycl o[ 2. 2. 2] oct-3-ylam no] - 420 3-(1

H benzi m dazol - 2-yl ) - 6-chl oroqui nol i n 2E;3a 1©8¢ 53

3- (1H benzi m dazol -2-yl)-4-[(3R) =3-

(di met hyl ani no) p@ﬂ’rybl%(ﬁ’ﬁﬁh@e D’]bq%ﬁ"ﬁﬁiailﬁ-z -YDagetpfe_ one 54 . 3-(1

H benzi m dazol - 2-yi ) -6-ch 40,

3- (di met hyl ani no) pyrrol i d:IﬁE ?'1 i:r%ngcf%&dw %ndmsize as Hgscnbed 1g§xample1usmg
4- am no- 3-[ 5- (4- éﬁh%uhghjdbcmaznenl- 2-dipinjrel THe cA@B y@llow oil was purified first by silica

benzi m dazol - 2-yi ].- 1- net hyl guinol i n- QRE- (!

4- ani no- 3- ( 6- gi pé%lé‘%ﬁOH‘-aF"ﬂéipﬂ&Fi%-%é@f’%jc@}%%ﬁ?%gg@z“’2‘1—‘1 PeRYi notin-2 1

E‘)' one 37 4| ar2ri nfbca’SiaﬁleétQWﬂcﬁxh folubny ldméégiﬂz)trﬂl cblnp%ﬁa{a 5512 [a F%I& }gaggw §0115d 280, 4
enzi ni dazo yl 1qui no H) - one ani no-

di et hyl pi per azi Frk MG Yz 1334 QERZ ) nRdlaZominptes- ui nol i n- 2111one WO 02/ 22598

PCT/ US01142131 -136-

3-(5,6-Dimethylbenzimidazol-2-yl)-4-hydroxy-1-benzylhydroquinolin-2-one
The title compound was synthesized as described in Example 16,

10 Method C using éthyl 2-(5,6-dimethylbenzimidazol-2-yl)acetate. The crude

f""\.\

material was purified by silica gel chromatography (98.5:1.5, CH2Ch: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-yl)-4-chloro-1-benzylhydroquinolin-2-one

15 The title compound was synthesized as described in Example 19,
Method D using 3-(5,6-dimethylbenzimidazol-2-y1)-4-hydroxy-1-
benzylhydroquinolin-2-one. The title compound was obtained as an orange-yellow

solid. LC/MS m/z414.2 (MH+), R/ 2.47 minutes.

tert-Butyl 3-{[3-(5,6-dimethylbenzimidazol-2-yI)-2-ox0-1-benzyl-4-
20  hydroquinolyljamino}piperidinecarboxylate

P

- The title compound was synthesized as described in Example 19,
Method D using 1-zert-butoxycarbonyl-3-aminopiperidine. The crude material was
purified by silica gel chromatography (99:1 CH2Clz:MeOH) to yield the title
compound as a yellow solid. LC/MS m/z 578.5 (MH+), Ry 3.05 minutes.

25 3-(5,6-Dimethylbenzimidazol-2-yl)-4-(3-piperidylamino}hydroguinclin-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 minﬁtes.



59 4- am no- 3-[ 5- (4- et hyl pi perazin-1-yl)-1H 375.2 benzi m dazol - 2-yl
quinolin-2 1 H one 60 4-an no-3-(6-nethyl-5-norpholin-4-y1-1 H 376

benzi m dazol - 2%?@%“ nolin-2 1 H)-one 61
4- am no- 3- { 5- (
qui nolin-2 1H one 62 4-am no-3-{5-[(2R 6S)-2,6- 408.2

hyl pi peri di n-3-yl )oxy]- 390.1 1H ben:FHPEE#31P12.y|

di met hyl nor phol i n-4-yl]-6-fluoro-1 H bepgj m dazol -2- 1}quinolin-2(1H one 63

4-am no- 3-{5-[ (1-net hyl pyrrolidin-3-yl)oxy]- 376.2 1
H benzi m dazol - 2-1}qui nolin-21H one 64
4-am no- 3-[5-(4-nethyl -1, 4-di azepan- 1 Bxhjople39. 2 1

H benzi m dazol -2-yl Jquinolin-2 1 H)-one 65 4-am no-3-{5-[(3R)-3- 389.2
(di met hyl am no)3pytmhiahidd g_b}pyﬁdm_];_ cefagitgiem dazol -2- quinolin-2 1 H)-one 66
4- am no- 6- chl or o- 3-{ 5- R)-3- 42 &lrrethylamno)pyrrolldln1y|] 1H

benzi mi dazol - 2- | qui nol |}r?aﬂl21 Changayetge

4-am no- 3-{ 6- plperl

am no

BT epiy|3qiamnppyriegileg) Pemxo- 1, 2-
447.2 dihy tE(P%t 1?5%%‘{ %E\}@?Sﬁﬂﬁ%ﬁ@@@mﬁé \hs'cB&%é‘

f‘”lb o yl acet ate 68

H benzim dazol -t&ﬂpelra}nqwand)therblazmsmld wnarititatdt Wik ¢dea CElieydepirgiggradichwhs yl ) - 1 H-

A-ami no- o 6. ( 108 VISl gba Frdirors pyrepe 1 LRn sk A8 Bl st 0.

[}Juinolin-2 1 Hyghe 71 2- (4-am no- 2- oxo-1, 2-di hydroqui nolin-3-yl)- 321.2

1H benzi m dazol e- 6-car box H benzi

Ethyl 3H-imidazo[4,5-b]pyridin-2-ylacetate

10 3H—Imidazo[4,5-b]pyridin—Z—ylaceTtonitrile was suspended in EtOH,

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 NaHCO3 solution was carefully

added. Solid NaHCOs was also added to bring the pH to a value of 7.6. The

15

20

25

aqueons phase was then extracted with EtOAc, and the organic extracts were dried
(Na2SOs). After evaporation of the solvent under reduced pressure, the residue was
purified by chromatography on silicaget (10% MeOH in CH2CL with 1% EtN)
providing the desired product as a light brown solid. LC/MS m/z 206.1 (MH+), R,

0.97 minutes.

4—Amino—3-(3H-imjdazo[4,S—b]pyridin—2-yl)quinolin—Z(lH)—one

LiHMDS (3.0 eq) was added to ethyl 3H-imidazo[4,5-blpyridin-2-
ylacetate (1.0 eq) in THF at -78°C. After 20 minutes, a solution of 2-
aminobenzenecarbonitrile (1.1eg)in THF was added. The resulting mixmre was
allowed to warm to room temperature, stirred for 3 hours, and then refluxed
overnight. The mixture was cooled to 0°C and quenched with an aqueous saturated
NH:Cl 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.



7% 4- ani no- 5- (et hyl oxy) - 3-[ 6- (4- 405.3 net hyl pi perazin-1-yl)-1
H<benzi m dazol -2- i]quinolin-2(1H ne 73

4-am no- 3- { 6- [#s i% thyl et hyl ) pi perazin-1- 403.3 yl]-1 peyusorsis
H benzi m dazol -2 §§U|nolin-2(l H) one 74

{4-[2-(4-am no- 2- oxo-1, 2-di hydroqui nolin-3- 419.2 yl)-1
H-benzinidazol-6-y1]piperazin-l | acetic agijd 75
4-1(3S)-1-azabicyclo[2.2.2]oct-3-ylam no]-3- 386.1 1 H benzi m dazol -
uinolin-2 1H -one 76 4-[(3R)-1-azabicycl o[ 2. 2. 2] oct-3-ylam no]- 386.1
3- (1H benzi mi dazol - 2-yl ) qui nol i n-2( 1H - Breenplg 46

4-am no- 3-[5- (4- | piperazin:|-yl)=1 389.1 benzimdazol-2- 1] U|noI|n 2
1H -one VWO 02/22§'W?%\178U§5%Tﬂ “)d“’ig"_? T 4- ami no- 3- (5-{(2S, 59) - 2 433.3
[ (di met hyl ami no) net hyl | - 5Mdrptdinbk r(mmoh@h bdited 1/4 Juspedsidaen zichiogaz ol -

lquinolin-2 1 H)-one 79 4-am no-6-chloro-3-[5-(4-nethyl pi perazi n- 409.2
1-yl)-1 H benzi nP§apeide2pming e ihC BN 1ap SWereacglen mixture was stirred at

4-am no- 6- chl 9r o7@d Bz b G3wk: %ef&@@mlwa& @Uag@ra@ahﬁa@r@&%ueydgreésw Balsy!]1-1 H
benzi m dazol - 2-y4}quinolin-2(1 H)-one 81 4-amn no-5, 6-dichl oro-3-{5-[(39)-3-

457.2 (d. i met hyresidhnwypligiterated aiith-cthey/loafforddhe Besired ATpQuDl 292 buighejwéliool i n- 2( 1
) one, 82 - am nge el AR A Bk 5, 1843 funllBE Y1 P1 perazin-1-y1) -1

H- benzi m dazol -2

Ethyl (S-morpho‘lin-4-yl-3H-imidazo[4,5—b]pyridin-2-yl)acetate
Toa sdlution 6-chloro—3—nitropyridin—Z—a_mine (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
mixtre 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 CH2Clz with 1% EutN) providing the
desired product as a brown solid.‘ LC/MS m/z 291.3 (MH+), R 1.71 miputes.

4-Amino-3-(5-mor pholin-4-yl-3H-imidazo[4,5-b]pyridin-2-yl)quinolin-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.. After 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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then heated to 60°C overnight. The mixture was cooled to 0°C and quenched with

an aqueous saturated NH4Cl solution. The aqueous phase was extracted with
10 CH:Cl: (5 times) and the organic extracts were collected, dried (Na2SO«), and

concentrated. The crude product was purified by HPLC. LC/MS mn/z 391.2

(MH+), R 2.35 minutes.

Example 48

Ethyl {5-[3- (dnmethylammo)pyrrohdm—l-yl] -3H-imidazo{4,5-b]pyridin-2-
15  yliacetate

6-chloro-3-nitro-2-aminopyridine (1.0 eq) and 3~

(dimethylamino)pyrrolidine (1.1 eq) were dissolved in CH3CN 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 sclvent was

20 evaporated. The residue was triturated with ether and water and dried under
vacuum (LC/MS m/z 252.2 (MH+), R/ 1.09 minutes). The isolated product (1.0
eq) and 10% Pd/C (0.1 eq) were suspended in anhydrous EtOH at room
temperature. The reaction flask was evacuated and subsequently filled with 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 reflux overmight. The solution was then filtered
through Celite and evaporated under reduced pressure. The residue was suspended
in CH2Cl2 and concentrated NH4«OH was added until a pH of 11 was achieved. The
NH4C] thus formed was filtered off. The two phases were separated, and the

30 organic- phase was dried (Na2SO4). Evaporation of the solvent and trituration of the
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H- benzi m dazol - 2-THE at540 °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 overmight. The mixture was
10  cooled to room temperature and quenched with NH4Cl (aq, saturated). The aqueous
. phase was extracted with CH2Cl (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 +), Ri 1.48 minutes.

15 Example 49
2-(4-Ethylpiperazinyl)-6-ritrobenzenecarbonitrile
2,6-Dinitrobenzenecarboniirile (1.0 eq) and ethylpiperazine (3.6 eq)
were dissolved in DMF. The resulting solution heated at 90°C for 2 hours. The
solution was cooled to room temperature and poured into H20. A precipitate
( 20 formed which was filtered to yield the desired product as a brown solid. LC/MS
m/z 260.1 (MH+), R, 1.69 minutes.

6-Amino-2-(4-ethylpiperazinyl)benzenecarbonitrile
2-(4-Ethylpiperazinyl)-6-nitrobenzenecarbonitrile (1.0 eq) was
dlssolved in EtOH and EtOAc. The flask was purged with N2, and 10% Pd/C (0.1
25 eq) was added. The flask was evacuated and purged with He three times. The
resulfing mixture was stirred overnight at room temperature. The mixture was

filtered through Celite, and the filter pad was washed with EtOAc. The solvent was
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were washed w1th HzO and brine, dried over Na:SOs, filtered, and concentrated in

- vacuo to yield a brown solid. The crude material was triturated with CH2CL 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. Examples 1, 2, and 49). The anhydride 6-chloro-1-
(phenylmethyl)-2H-3,1-benzoxazine-2,4(1H)-dione was synthesized following the
general 1satoic anphydride 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 recognizable by one skilied
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 procedure set forth below.
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Example Name LC/MS mjz |
' (MH+)
50 4-aminc-3-{5-[(3S)-3- ’ 389.4
(dimethylamino)pyrrolidin-1-yi]-1H--
benzimidazol-2-yliquinolin-2(1H)-one
51 4-[(3S)-1-azabicyclo[2.2.2]oct-3-ylamino}-3- 420
(1H-benzimidazol-2-yl)-6-chloroquinolin-
2(1H)-one
52 4-[(3R)-1-azabicyclo[2.2.2]oct-3-ylamino}- 420
3-(1H-benzimidazol-2-yl}-6-chloroguinolin-
~_{2(1H}one.
53 3-(1H-benzimidazol-2-yi)-4-[(3R)-3- 3742
’ (dimethylamino)pyrrolidin-1-yljquinolin-
( 2(1H)-one

o . 54 [3-(1H-benzimidazol-2-yl}-6-chloro-4-{(3R)- 408.1
3-(dimethylamino)pyrrolidin-1-yljquinolin-
2(1H)-one
55 4-amino-3-[5-(4-ethylpiperazin-1-yt)-1H- 403.2
benzimidazol-2-yl}-1-methylquinolin-2(1H)-
one
56 4-amino-3-(6-piperazin-1-yl-1H- 361.2
benzimidazol-2-yl)quinolin-2(1H)-one
57 4-amino-3-[6-(pyridin4-yimethyl)-1H- 368.2
benzimidazol-2-yijquinolin-2(1H)-one |
58 4-amino-3-{5-[(3R,53)-3,5- 389.4
dimethylpiperazin-1-yl}-1H-benzimidazol-2-
yliquinolin-2(1H)-one
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[(2R,6S)-2,6- dimethylmorpholin-4-
yllquinolin-2(1H)-one
85 4-amino-3-(1H-benzimidazol-2-yi)-6- 362.2
morpholin-4-ylguinolin-2(1H)-one
86 4-amino-3-(1H-benzimidazol-2-yl)-5-[(1- 390.2
methylpiperidin-3-yhoxylquinolin-2(1H)-one
87 4-amino-3-(1H-benzimidazol-2-yl)-5- 384.1
[(pyridin-2-ylmethyl)oxylquinolin-2(1H)-one
88 4-amino-3-(5-morpholin-4-yl-1H- 469.2
benzimidazol-2-vi)-5-[(pyridin-4-
. ylmethyhoxyjquinolin-2(1H)-one
89 4-amino-3-(1H-benzimidazol-2-yl)-5- 307.1
(methyloxy)quinolin-2(1H)-one
90 4-amino-3-(5-methyl-1H-benzimidazol-2- 321.1
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91 4-amino-3-{5-[(2R,65)-2,6- 420.2
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2-yl}-5-(methyloxy)quinolin-2(1H)-one
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morpholin-4-ylquinolin-2(1H)-one
93 4-amino-3-(1H-benzimidazol-2-yl)-5- 390.2
[(2R,6S)-2,6-dimethylmorpholin-4-
flquinolin-2(1H)-one
94 4-amino-3-(1H-benzimidazol-2-yt)-5-(4- 375.1
methylpiperazin-1-yhquinolin-2(1H)-one
95 4-amino-5,6-dichloro-3-(5-morpholin-4-yl- 430

razi n-1-



rﬂnrphol in-4-yl)-1 H benzim dazol -

2 1

uinolin-2 1 H one Exanples 155-270

Exanpl es 155 to 270 shown in the foll ow ng Tabl e were synthesized wusing the
met hods desciy ove such as Methods 1-15 and those SGQCFRkBﬂukﬂ the 5
Schenmes and ot anples or nodified as apparent to one of reasonable
skill in the art using commercially available materials. WO 02/22598
PCTnsol/ 42131 -142 Exanple Name LC/ M5 nmlgg MH+ 155
4-[ (3R) - 1-azabi cycl o[ 2. 2. 2] oct-3-ylam no] - 547 3-(1
H benzi m dazol -2-yl)-7-chl oro-6 i odoquinolin-2 1H -one 156
4-[ (3R) - 1- azabi cycl dje2. 2|R}56[2-mdrpHaiimdrgéthyiddd]-18- (1 391.3
H-benzi m dazol - 2-lyl ) - 6- n|denheigudarel-Ryguihblin-2(161)-bhé B
4-[(3R) - 1- azabi cycl of72. 2 ﬂ&mﬁb—&yimmlmn 49 brophokyl- 404
H benzi m dazol - 2-lyl ) - 6- mem_hyé%ﬂg iD. @; ulotif2e1HIG® 41[ (3R) - 1- azabji cy.
o[ 2.2. 2] oct - 3-yl am gy - ¥ dﬂﬂﬂ@a&bp Jo-10: 7 4204 _
di f1uoroquinolin-2 1H - 01@1 Erér?znﬁd%&@-yiﬂmﬁ@ Mq)fl dé 2. 2] oct-3-yl gm noj - 3-
421 (1 Hbenzi m dazgyg =27y ﬂWIn()— —ﬂU AT OoTTE: 160335 |
4-1(3R) - 1- azablchIo 2. 2 nvd $ g gr?q
H benzi m dazol - unu
4-1(3R) - 1-azabi cy QPgﬁz Jthyl prélrrﬁdm’ 407
H benzi m dazol - 2 yI) 2-0 3§ ?H ‘ne- 6- carbénitrile
uoroqu;noun-
101 {4-amino-3-(1H- benz;mldazol-Z -yl)-6- 295
fluoroguinolin-2(1H)-one
: 102  |4-amino-3-(6-fluoro-5-morpholin-4-yl-1H- 380
¢ benzimidazol-2-yl)quinolin-2(1H)-one
103  |4-amino-3-{5-[(tetrahydrofuran-2- 377
ylmethyhoxy]-1H-benzimidazol-2-
vl}quinolin-2(1H)-one
104  |4-amino-6-fluoro-3-(6-fluoro-5-morpholin-4- 398
yl-1H-benzimidazol-2-yhquinolin-2{1H)-one
105  |4-amino-3-[6-fluoro-5-(4-methylpiperazin-1- 393
y1)-1H-benzimidazol-2-yl}quinolin-2(1H)-
one '
106  (4-amino-3-(5-{[2-(methyloxy)ethyfloxy}-1H- 351
benzimidazol-2-yl)quinolin-2(1H)-one
107  |4-amino-3-{4,6-difluoro-5-(4- 411
methylpiperazin-1-yl}-1H-benzimidazoi-2-
yllquinolin-2(1H)-one
108  {4-amino-3-{5-[3-(dimethylamino)pyrrolidin- 407 1
1-yl}-1H-benzimidazol-2-yi}-5-
fluoroguinolin-2(iH)-one
109  |4-amino-5-fluoro-3-[5-(4-methylpiperazin-1- 393.1
( yh)-1H-benzimidazol-2-yiJquinolin-2(1H)-
- one
110  {4-amino-5-chloro-3-[5-(4- methylpxperazm- 408.1
1-y1)-1H-benzimidazol-2-yllquinolin-2(1H)-
. |one
111 |4-amino-3-{5-[3-(dimethylamino)pyrrolidin- 407 .1
1-y1}-6-fluoro-1H-benzimidazol-2-
yltquinolin-2(1H)-one
112  {4-amino-5-chloro-3-{5-[3- 4231
(dimethylamino)pyrrolidin-1-yl]-1H-
benzimidazol-2-yl}quinolin-2(1H)-one
113 |4-amino-6-chloro-3-{5-[3- 441
(dimethylamino)pyrrolidin-1-yl}-6-fluoro-1H-
benzimidazol-2-yl}quinolin-2(1H}-one ]




16

2 4-[(3R)-1-azabicyclo[2.2.2]oct-3-ylam no]- 404 3-(1
H'benzi m dazol - 2-yi y6-fluoroquinolin 2 1H -one 163
4-[ (3S}1-azabi gyeh@lses 2. 2] oct - 3-yl am no] -3- 447 (1 H benziwiwaspknik-yl)-6,7
bi s net hyl oxy) qui nol i n-2(1H) - one 164
4-[(3R) - 1-azabicycl o[ 2. 22] oct - 3-yl ami no] - 455 3-(1 H hEn:
I m dazol -2-yl)-6,7 dichioroquinolin-2 1H-ipne 165

1-[ 4- [ (3S) - 1-azabi cycl o[ 2. 2. 2] oct-3- 531 ylam no]-3- (1

H benzi m dazol - 2-yl }6-flugro- 2-oxo-1, 2-di hydroqu inalin-7-VI ] pi_per idine-4-
car boxani de 166 4+3S)lit azdermiyepd2R.6916 tdjfBetWHmrFbe]“DB 47891.21
H benzi m dazol - 2-yl) - 6- f | ybiy-=373[HiBidezalex-binyridingri no] quli nol i n-2 1H | one 167
4-[(3S)-1-azabi cyclo[ 2. 2. 2ylmuindBryA(Hrij-ons] - 3- 448 (1
H benzi m dazol - 2- yl) -7+ di|frantiyd-3datmonerphofin-dot-dbui nol i n- 2 B718MH- one| 168
4-[ (3R) - 1- azabi cycl o[ 2. 2. 2hecdmidaydlenyjuajnolid@41 H)3rEel
H benzi m dazol -2-yi)-5-fl Uoroquinolin 2 1 H)-one WD 02/22595 PCT/ USQ1/ 42131
-143 169 4-[(3R)- 11 aztibi cykolim-3-[2]bcycdhexylaiperarjn-1508 | 3- (443.1
H benzi m dazol - 2-y1) - 6-(4 il heoneniddzqlz-yhduinel2¢AHijy-one 170
4-1(3S)-1-azabicyclo[2.2. 2] oct-3-ylanmino]-3- 491 (1
H benzi mi dazol - 2- yl ) -77{ [ 24-aehinayd{6ry3-thethppeineypyralidind)--|6-  f #1ibf oquijnol i n- 2
1 H-one 171 4-[ (35} 1- azaEylbyfd4b@h2mﬁdazpb2{yl}®dlyd)im@(ﬁblp— 3-1 471
one
118  |4-amino-3-[6-(4-pyridin-2-ylpiperazin-1-y})- 438.3
- 1H-benzimidazol-2-yljqguinolin-2(1H)-one
( 119  |4-amino-3-[5-(4-methylpiperazin-1-yl)-3H- 376.3
imidazc[4,5-b]pyridin-2-yllquinolin-2(1H)-
one
120  }4-amino-6-chloro-3-[5-(4-methylpiperazin- 410.2
1-yl)-1H-imidazo[4,5-b]pyridin-2-yl]jquinolin-
{2(1H)-one
121 |2-(4-amino-2-oxo-1,2-dihydroquinolin-3-yt)- 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-yflearbonyl}-1H-benzimidazol-2-
. |lybguinolin-2(1H)-one
123 |4-amino-3-[5-(4-methylpiperazin-1-yl)-1H- 420.2
benZImldazol 2-yfl-6-nitroquinolin-2(1H)-
one
124 |4-amino-3-[5-(1,4-bipiperidin-1'- 4711
ylcarbonyh)-1H-benzimidazol-2-yijquinolin-
) 2(1H)-one
5\ 125  |4-amino-3-{5-[(4-methylpiperazin-1- 403.3
R yhcarbonyl]-1H-benzimidazol-2-yl}quinolin-
2(1H)-one
126  |4-amino-3-[5- (1-ox1doth|omorphohn-4 yh)- 394.5
1H-benzimidazol-2-yllquinotin-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-yl)quinolin-2(1H)-one |,




41 H benzi i dazo

4-[(3R) - 1- azabi cycl o[ 2. 2. 2] oct - 3-yl am no] -
},Q 6-[4 meth foxy hen I]quinolin-2 1 H pep@sdi/dis:
(1

H benzi m dazgl42s

4-1(39S)-1- azablc
H benzi m dazol
4-[ (3R) - 1-azabi c
i dazo[ 4, 5-b] pyri

H benzi m dazol
1-[4-[(3S)-1-aza
H benzi m dazol -
car boxam de 177
H benzi m dazol
6- (3-acetyl pheny

i'm dazo[ 4, 5- b] pyf

bbi cycl o[ 2. 2. 2] 0
H benzi m dazol - 2
4-[ (3R) - 1-azabic
i dazo[ 4, 5-b] pyr

4-1(3S)-1-azabicy

yc o[ 2. 2. 2] oct-3-ylam no] - 3- 490
yl)-6-fluoro-7 norpholin-4- lquinolin-2 1. Hone 174
ycl o[ 2. 2. 2] oct - 3-yi am nolj4g423 6, 7-d iuoro-3-(3 Him
din-2 ylquinolin-2 1H -one 175
4-[(3R)-1-azabicyclo[22. 2] oct-3-yl am no] - 508 3-(1
y1929%6- ((8-amine-8ghdi{3bH8H nol in-2. 1 H) -one 17874
bi cycl o[|@irfetyeaiin@pyBaditin-{lydearhohBdi-( 1
| 1 6- f |jistbenzizridaam!-2;\PadinbydROdiora | n- 7- vyl ] pi perildi ne- 3-
1- [13BS) -4-catadlqgd|de{dn@hdhmbio)Bipgtidind ho] - 331401 (1 ~
yl) - 5- metyydrgohyiph Hibedzilniddzobpe 178
) - 4- [(?tﬁ)qgnonECIQMMﬁM cyclo[2.2.2] ofct-3-ylam ng]-3-(3 H-
I I 2 NelrVRT8lEmina 6 flubllo-20R0- 1109 4- | (3S)353282
ct - 3- v dmhpdrby moﬁn’-é yl)(1:H benznmidazole 6-
yl) - 5-abl gegamenol in 2 hone
yTt 4 T Bl uor o= 33T
d fl)‘inz-éZ-A'él;ﬂﬁé Z\({Hi%% b'hJ nol§(¥ i‘l%| ing2 1 4(Ijl) -one 181
clof 2. 2 o 'j,
133  |4-amino-3-[5-(pyridin-3-yloxy)-1H- 370.2
benzimidazol-2-yllquinolin-2(1H)-onée
134  |4-amino-5,6-bis(methyloxy}-3-[5-(4- 435.5
methylpiperazin-1-yi)-1H-benzimidazol-2-
yilquinolin-2(1H)-one
135  |2-(4-amino-2-oxo-1,2-dihydroquinolin-3-yl)- 405.3
N-{2-(dimethytamino)ethyl}-N-methyl-1H-
benzimidazole-5-carboxamide
136  |2-(4-amino-2-0x0-1,2-dihydroquinolin-3-yi)- 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)earbonyl}-1H-
benzimidazol-2-yl}quinolin-2(i1H)-one
138  |4-amino-3-{5-[(4-cyclohexylpiperazin-1- 471.6
yl)carbonyl]-1H-benzimidazol-2-yl}quinolin-
2(1H)-one :
139  |4-amino-3-{5-[(2-piperidin-1-ylethyl)amino]- 403.2
1H-benzimidazol-2-yl}quinolin-2(1H)-one
140  \|ethyt 4-{[2-(4-amino-2-0x0-1,2- 4473
dihydroquinofin-3-yl)-1H-benzimidazol-5-
yllamino}piperidine-1-carboxylate
141 |4-amino-3-[5-({(R)-5- 405.2
[(methyloxy)methylpyrrolidin-3-yl}amino)-
1H-benzimidazol-2-yllquinolin-2(1H)-one
142 |4-amino-3-{5-[(pyridin-2-ylmethyl)amino]- 383.3
1H-benzimidazol-2-yl}quinolin-2(1H)-one
143  |4-amino-3-[5-(piperidin-3-ylamino)-1H- 375.2
benzimidazol-2-yl]quinolin-2(1H)-one
144 |4-amino-5-fluoro-3-{5-[(pyridin-2- 401.3
ylmethyl)amino}-1H-benzimidazoi-2- -
vilquinolin-2(1H)}-one

-2-

-2l

=21

| -2-y1)-

6-fluoro-7-(1 H imdazol-1-

493 3-(1

uinolin-2 1H -one 172




d

(1 H benzi ni dazol

H- benzi m dazol -

H-i m dazol -

-2-yi)-7-
182 N-{3-[4-[(3R)-1-azabi cycl of 2.
azo[ 4, 5-b] pyriglimssyl
WD 02122598 PCT, "USO01/ 42131
4-[(3S}1-azabicycl o] 2. 22] oct - 3-yl am no] - 3- 503
2-yl)-6-fluoro-7-(4 nmeth I-ldperazin 1- 1 uinolin-2 1H
184 4-[(3R)-1-azabi cycl 0[222] oct - 3-yl am no] -

(3H- |

2.2]oct-3- 521 vylamn

-144 183
(1

472 6-flu

1-yl)-3-4

0] - 3- (3H |

oro-7-(1

(cycl opr opyl am no) - 6-fl uoroqui nolin-2(1 H) one
md
) 2-0x0-1,2-d ihyd roqu inolin-6- p¢pbsnsdizacet ani de

one

pl—l—n-leJ:l)\?' -_onhe 185
465.5

(45
4-1(3S 1azab|cclo@.2%}fl I g 5%
H- E)fanzi) m dazol - ZYyI )-6-fl YHrOﬂ-“[”g’Q“ BWDT{H e’ZZ”\}‘I‘dé‘F&yﬁ ajino uinolint2 1H
-one 186 4-[(3S)- 1-azabi cyieBolBresiduier -eapxH#teo] - 3- 4B8 (1
Hbenzi mi dazol - 2-y| ) 1661 | [{caraing=Spiusea-pdp-friPardin-guiatnehl 2 138$3one 187
6- chl or o- 3- ( 3H i mi|dazol 4, PHbhgrginmidazel-2-yllgagolin-2¢iieeei nf 2 1 H) - one 188
ethyl 1-[4-[(3S) - 1-lazahi F\H‘I o[2 2 ?+Lm"r -3- 560 _ylam nol] L 3. [
H benzi i dazol - 2- I ) 16 f | oarainoB-(@Richenzmidaza)drdlfiri nol i h- 7- ¥PT Hi per | di ne- 4-
carboxyl ate 189 4-|[ (3R) - 1{bsomaenuiyating( Bl)20mg oct - 3-yl ami np] - 519 3-([L
H benzi m dazol - 2-yi)-6-(1thenzothien- 2-ylquinolin-2 1H -one 190
4-1(3S) - 1- azabi cyql o[48 2. Fraeinog- y Hehpngigpidagol-2)-7- 3571
bromoqumolm -2(1H)-one
149  {4-amino-3-(5-bromo-1H-benzimidazol-2- 357.1
‘ yhquinolin-2(1H)-one
( 150  |N,N-dimethyl-2-(2-ox0-1,2-dihydroquinolin- 333.1
o 3-yh-1H-benzimidazole-5-carboxamide
151  |4-amino-3-(5-thien-2-yl-1H-benzimidazol-2- 359.2
yl)quinolin-2(1H)-one
152  |2-(4-amino-2-ox0-1,2-dihydroquinolin-3-yl)- 384.1
N,N-dimethyl-1H-benzimidazole-5-
sulfonamide
153  |4-amino-6-iodo-3-[5-(4-methylpiperazin-1- 501.1
yl)-1H-benzimidazol-2-yljquinolin-2(1H)-
one
154  |4-amino-3-(5-{2-[(dimethylamino)methyl]- 419.2
morpholin-4-yl}-1H-benzimidazol-2-
yhaquinolin-2(1H)-cne
Examples 155-270
é 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

the art using commercially available materials.

Schemes and other Examples or modified as apparent to one of reasonable skill in



é(l H benzi m dazol - 2-yl } 6-fl uoro-7 pyrrolidin-1-
“4-[ (3R) - 1- azabi cycl o[ 2.2.2]oct-3-ylam no]- 532
3(3H—|mdazo b]pyr|d|n2yl) 6-[2- trifluorometh |

henyl ] qui nolY iffl’—?) =one 192 4-[(3R)- 1-azabi cycl of 2. 2. 2] oct <4 4HPho] -

3-(3Himd azo [4, 5-b]pyridi n-2-yi)-6-[2 neth | oxy)phenyl]quinolin-2
1H) -one 193 ethyl 1-[4-[(3SYl-azabicyclo[2.2.2]oct~3- 560 ylam no]-3-(1

H benzi m dazol - 2-yi ) -6-fl uoro- 2-oxo-1, 2- |hydrqu| nol i n-7-yl ] pi per|d| ne- 3- |

| qui nolin-2(1 H)-one 191

494

carbox late 194 4-[(3R)-1-azabicyclo[2.2.2]oct-3-ylam no]- 491 3-(1
H-benzi mi dazol - 2-pdamPie(4 et hyl phenyiwﬁ@ol In-2(1 H)-oneLtABS m/z
4-[(3S)-1-azabicyclo[2.2.2] oct-3-ylam no]-3- 476 (1 (MH+)
H benzi m dazol - 2 yHESS-TLERG Fkbie a1 2 PECRY B GUT g7 12 L H) - one
196 4- [ (3R) - 1- azjabi cycl ¢ %&ﬁb%ﬂr‘ﬁh‘a ond o001 3-|(1 .
H F?ngl) mldazolb- 2ryl)-5-1% n%f:h- one 197
4- - 1- azabi cyrct '2.2 a2 ;
6- (2, 4- di chl or ophentyT) - { i % ??3;?]%? Pk i in-2] 1 H-one
WO 02/ 22598 PCTIUS01/ 421 (dHlO
4-[(3R)-1- azabi Cy\,LI"[?Z 2 —&am I 3 1
H benzi m dazol - 2+ yi ')~ 6-[ T%?'B*%}‘Z Ey?a'mcﬁbl in-2 M -one| 199 3- (1
H benzi nid azol}2-yl)-42 enfBE A COVOHBPIR-2 1H) - one 20D
4- hydr oxy- 3- (1 Him dazc 9 | ip-2- 329
‘ 158 -[(BR)— “azabicy . o[2.2.2Joct-3-ylamino}- 422
3-(1H-benzimidazol-2-y1)-6,7-
difluoroquinolin-2(1H)-one
¢ 159  [4-[(3S)-1-azabicyclo[2.2.2]Joct-3-ylamino]-3- 421
. (1H-benzimidazol-2-yl)-7-chloroquinolin-
2(1H)-one
160  }4-{(3R)-1-azabicyclo[2.2.2)oct-3-ylamino}- 465
3-(1H-benzimidazol-2-yl)-6-bromoquinolin-
2(1H)-one
161  |4-[(3R)-1-azabicyclo{2.2.2]Joct-3-ylamino}- 411
3-(1H-benzimidazol-2-yl)-2-oxo0-1,2-
dihydroguinoline-6-carbonitrile
162  {4-[(3R)-1-azabicyclof2.2.2]joct-3-ylaminol- 404
3-(1H-benzimidazol-2-y1)-6-fluoroquinolin-
2(1 H)-one
163  |4-[(3S)-1-azabicyclo2. 2 2Joct-3-ylamino]-3- 447
(1H-benzimidazol-2-y})-6,7-
bis(methyloxy)quinolin-2{(1H)-one
164  |4-[(3R)-1-azabicyclo[2.2.2]oct-3-ylamino]- 455
3-(1H-berzimidazol-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-yl)-6-fluoro-
2-oxo-1,2-dihydroquinolin-7-yllpiperidine-4-
carboxamide
166  |4-[(3S)-1-azabicyclo[2.2.2]oct-3-ylamino}-3- 478
(1H-benzimidazol-2-yi)-6-fluoro-7-[(3-
hydroxypropyl)amino]quinolin-2(1H)-one
167  |4-[(3S)-1-azabicyclo[2.2.2]oct-3-ylamino}-3- 448
(1H-benzimidazol-2-yl)-7-(dimethylamino)-
6-fluoroquinolin-2(1H)-one
168  [4-[(3R)-1-azabicyclo[2.2.2]oct-3-ylamino]- 404
3-(1H-benzimidazol-2-yi)-5-fluoroquinolin-
2(1H)-one




4
i quinolin-2 1H -one 201 4-hydroxy-3-(1 Himdazo[4,5-b]pyridin-2- 279 |
uinolin-2(1H) -one 202 4-[4-[(3R)-1-azabi cycl o[ 2. 2. 2] oct -

yl am no]

- 3- ( 1widohengd m dazol

-2-yl)-5-fluoro-

2- 0x0- 1, 2-di hydroqu[ nol i n-6-yl ] benzoic acid 203
4-[14-[(3R)-1-azabicycl o[ 2. 22] oct-3- 524 ylam no]-3-(1

H- benzi m dazol

-2-yl)-5-fl uoro-

N-{3-[4-[(3R)-1-azabicycl o[ 222] oct-3 538 vylam no]-3-(1

H- benzi m dazol - 2-

|)-5-fluoro- 2-o0xo0-1,2-di hyd roquinolj

525

PCT/US01/42131

2- 0x0- 1, 2-gifaydr o ui nol i n- 6-

| ] benzam de 204

|_phen

acetam de 205 3-[
H- benzi m dazol - 2-
206 4-[4-[(3R)-1-

- [16R) 1

yl)-5-fl
azabi cyc

44@R0i1earebisi o, 2?]@@%3-31%823
adﬂbbeazwmzml—%%ﬁhﬁdr oqui nol i

hitvpopizer])egnolB-2(8PI%ongl ani no] - 3- (

n-
I

n-

6
m
-yl ] benzo

] - 3- (

H benzi m dazol - 2-y
207 N-{3-[4-[ (3R 1
H-benzi m dazol - 2-
acet am de 208 4-|

1 )17 f |
1-azabi
1)-7-fl
3R)-1-a

44(38)-12zakioydo[2:-200]hcteh-plamine i3
MG batzimidaZdlacyi-3+{[2538 vyl am n
imethylamincdethyiPandintlyélr oqui nol |
fadroquindlial R 18)-dhect - 3- yl ani no]

]

n
(0]
n
I

a
6
1
-6-
6
5

-3-(1
11 3-(1

yi9tbenzo

| phen |

El/ I

ic acid

ic acid

H benzi m dazol - 2-y
4-[ (3R} 1- azabi cycl
H benzi m dazol - 2-

1)+7+ ch
o[2.2
| ) - 2- 0oX

DN
Pt

U G383 8-dzdbiciRéy. I.R]Bﬁfﬁlylbﬂﬂhd}@
ﬂgbe@lrﬁnhégﬁl%’gz 1)-8-Riborad7-(1H-
Pnidazdi-1 ) BYiEbRASHPYLhBE- 7- car b

onitrile 210

4-[ (3R) - 1- azabi cy
meth to qui nolin-]

o,
N

Fofz22]

NI\

1H™ onfg_

AGGERYIYAABYAbR A6 ct-Fykhind 7S
(1H-benzimidazol-2-yi)-6-[4-
(methyloxy)phenyl]quinolin-2(1H)-one

nZi m'ég')gzoi =

173

4-[(3S)}1-azabicyclo[2.2.2]oct-3-ytlamino]-3-
(1H-benzimidazol-2-yt)-6-fluoro-7-
morpholin-4-ylquinolin-2(1H)-one

490

174

4-[(3R)-1-azabicyclof2.2.2]oct-3-yiamino]-
6, 7-difluoro-3-(3H-imidazo[4, 5—b]pvridin-2—
yhquinolin-2(1H)-one

423

175

4-[(3R)-1-azabicyclo[2.2.2]oct-3- ylammo]-
3-(1H-benzimidazol-2-yi}-6-(3-
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chloro-3-[{5-(4-methylpiperazin-1-yh)-1H-
benzimidazol-2-yliquinolin-2(1H)-one
253  |4-[(4-aminocyclohexyl)aminol-6-chloro-3- 507
[5-(4-methylpiperazin-1-yl)-1H-
benzimidazol-2-yllquinclin-2(1H)-one
254  |4-({[4-(aminomethyl)phenyllmethyt}amino)- 529
{ 6-chloro-3-[5-(4-methylpiperazin-1-yh-1H- '
= benzimidazol-2-yljquinolin-2(1H)-one

255  |6-chloro-4-{[2-(methylamino)ethyllamino}- 467
3-[5-(4-methylpiperazin-1-yl)-1H- :
benzimidazol-2-ylJquinolin-2(1H)-one
256  |6-chloro-3-[5-(4-methylpiperazin-1-yl}-1H- 550
benzimidazol-2-yl}-4-{[3-(4-
methylpiperazin-1-yl)propyljlamino}quinolin-
2(1H)-one
257  |6-chloro-3-[5-(4-methylpiperazin-1-yi)-1H- 583
benzimidazol-2-yl}-4-{[1-
(phenylmethyhpiperidin-4-
ylfamino}quinolin-2(1H)-one

T,




I;“?hm' no uinolin-2 1 H-one 260 6-chl oro-3-[5-(4-nethyl pi perazin-1-yl)-1 H

493 benzi m dazol

-2-y1]-4-
6=chl or o- 3- ( 5wWw®§phoki n-4-yl-1 H 508 benzi m dazol

(pi peridi

yl et hyl ) am no] qui nolin-2(1H -one 262
4-1(3S)-1-azabi cycl o[ 2. 22] oct - 3-yl am no] - 7- 506

chl oro- 3- (5-norpholin-4-y1-1 H benzi m dazeb- 2-
7-chl or o- 3- (5- nor phol i n- 4-yl -

1H 480 benzi m dazol -2-yl

n-4 lamno quinolin-2 1H -one 261
-2-yl) - detr(sdrpperi din 2-

ui nolin-2(1H)-one 263
)-4-(piperidin-3
-

ylamino uinolin-2 1H -one 264 6-chloro-3-[5-(4-nethyl piperazin-1-y| H-
507 benzi ni dazol -[2- ¥b% - 4l6rqhierpe-Iordimetbylpipamein-1-yirtihof qui néP7 n-2 1 H) - one
265 6-chl oro 3-[ 5-{( 4- met hipepripudazel-Ayi-Hl(Fpuraidings3  be{ nzinm d
azoi - 2-yl | - 4- {[ ( 2S) - pyr r olviadhihamiolgwee!n-4(Am-Ake ui nol i nt 21H one 266
6- chl or 0- 3- [ 5- (4- net B9 pi Sesraorprd-[B-(fimethylpiperi@®-1-Peri- i 479
dazol - 2-yl ] -4-{[ (2R) - pyr r (Mendnidaz2l-2iyfigt(pyrtol@in-®o} qui nol i n-2 1H -ong¢ 267
6- chl oro-4- ({[ (2S)|- 1- et hylviapminojgizidblin-261H3he |yl ] nmet hyl } am
no) - 3- [ 5- (4- met hyl |pi pev az |eretloroyd-[6-(2-rhkthgpiperaziaza)-12-y| ] qui g8 i n-2( 1 H) -
one 268 6-chl oro- 4- ({[ ( 2Rpehziliduzop3yN-al(pipendia-4- 521
yl ] met hyl } ani no) - 3 [ 5- (4- [yRinfisid)qRinpR-agiHyond yl)-1
H-benzi m dazol - 2- yl Tag4 no GLM&b—'G—('ﬂ)mo@thrZﬁ%l 1H- 508
4-[(39) - 1-azabi cyc| of 2. 2. gkagitmidl-2y)aql2-Giperdid2- (1
H benzi mi dazol - 2-y|l ) - 6- [ 4Ly|ethyl )amino]quinolin-2(1H)-one
- 262 |4-[(38)-1-azabicyclof2.2.2]oct-3-ylamino]-7- 506
. chloro-3-(5-morpholin-4-yl-1H-
benzimidazol-2-yl)quinolin-2(1H)-one
S 263 |7-chloro-3-{5-morphoiin-4-yl-1H- 480
’ benzimidazol-2-yl)-4-(piperidin-3-
___|ylamino)guinolin-2(1H)-one
264  |6-chloro-3-{5-(4-methylpiperazin-1-yl)-1H- 507
benzimidazol-2-yl]-4-{(piperidin-2- :
yimethyhaminolgquinolin-2(1H)-one
265  |6-chloro-3-[5-(4-methylpiperazin-1-yi)-1H- 493
benzimidazol-2-yl}-4-{[(2S)-pyrrolidin-2-
yimethyllamino}quinolin-2(1H)-one
266  |6-chloro-3-[5-(4-methylpiperazin-1-yh-1H- 483
benzimidazol-2-ylj-4-{[(2R)-pyrrolidin-2-
yimethyllamino}quinolin-2(1H)-one
267  |6-chloro-4-({{(2S)-1-ethylpyrrolidin-2- 521
ylmethyl}amino)-3-[5-(4-methylpiperazin-1-
yl)-1H-benzimidazol-2-yljquinolin-2(1H)-
~_lone !
268  |6-chloro-4- ({[\ZRH -ethylpyrrolidin-2- 521
« yljmethyllamino)-3-[5-(4-methylpiperazin-1-
- y1)-1H-benzimidazol-2-yijquinolin-2(1H)-
one
269  |4-[(3S)-1-azabicyclo[2.2.2]oct-3-ylamino]-3- 493
{1H-benzimidazol-2-yl)-6-[4-
(methyloxy)phenyllquinolin-2(1H)-one
270  |6~(3-aminophenyl)-4-[(3S)-1- 478

azabicyclo[2.2.2]oct-3-ylamino}-3-(1H-
benzimidazol-2-yl)quinolin-2(1H)-one




et hyl oxy) phenyl j qui nol i n-2(1H one 270 6-(3-am nophenyl)-4-[(3S)-1- 478
azabicyclo[2.2.2]oct-3-ylanm no]-3-(1 H benzimdazol-2- | uinolin-2 1H -one
WO 02/ 22598 W& iaidsg J42131 -150- Assay Procedures |In vitp@ritdiasg: assays
for receptor tyrosine kinases The kinase activity of various protein

tyrosi ne ki nases can be mneasured by providing ATP and a suitable peptide or
protein tyrosine-containing 5 substratejstand assaying the transfer of
phosphate nmoiety to the tyrosine residue Reconbi nant proteins correspondi ng
to the cytoplasnm c domains of the flt-1 (VEGFRL), KDR (VEGFR2), and hFGF
receptors were expressed in Sf9 insect A®RYEropedRrgsa Bacul ovirus expression
system (liVitrogen) and purified via Gu antibody interaction (for

G u-epi tope t aggehagRNe MG S torYecdBtor Vpiodine kiasdO Chromat ography (for Hiss
tagged constructs)- For each assay, test conpounds were serially diluted in
DVBO t hen mi xed wi t h an Thokinapr dctiviey ¢fi vasiges pretest iyorsingkifasas cpi s ATP. Ki nase

protein and an_apprapriate biqtinyl.ated,pepti.de substrate were .added to
give a final vgﬂegt}ﬁﬁeat%fy Pf%d‘f}% %ﬂg;%gflgﬁlgab\?\ee& é’hlgen(():r JQCE SR e_fgfg‘a‘ﬁlé}%rs at room
t enper at ur esancubstappad abyayinp eheaellifey @phosphd@ ridiet®fto 4 tyr il XEAH0 MM Hepes
15 pH 7. 5. Sto&ped reaction m x (75,1%;’)8 was transferred to a_streptavidin
coated ni cr ot REGHMDHaBE RFoEms SATFsRgRinaVR ibheiteplesHa ottt br 1 hour.

Phosphoryl at ed (viagpt i) dR DR QGUStR WA WEEFUEED oM Word dxgrebleh il Syotihdxg- r esol ved
fluorescence system (Wallac), using a Eu-label ed anti-phosphotyrosi ne

anti body PT66 ¢slispsipga Begdptius gxpretiivplsatten Wa ViDRgeppandpsafiehvip {8y was

suppl emented w \ ) g I i i Ti me resol ved
fluorescence &ﬁsﬂ? éa%é%&gh@% ﬁaucepitg%eéa"%g&%%&? %Lgllr %“n%%egiﬁonThe

cohcentrat ilon Ghrozmbigrapbintiou bidss fapped@i6tiuts).biFbi each assay,| Gt oymprmsdcwbreul at ed
by ‘non-1inear regression. usj L Fit. data anal ysis, softwar.e. 1t-1, KDR,
and DEGFR ki nat Sl apcd sayal e bt iithap B8 pHS KGR S B RS’
MClz, | M NaBTPl KiMsPploteih aﬁtgémppﬂa%Aate%i-d‘piugﬁtee\wpﬁcﬁrsdbs@[aézvd% added

bi ot i n- GGEEQDGKDY!I VLPI - NH2. Fit-1, KDR,  and bFGFR ki nases were added at 0.1
jig/m, 0.05 g ;onggye :bﬁnzé _vglng}e,ﬂf 19% gbe@gqt\g)gq Xygre mcubated for 1-2 hours at roem

temperature and stopped by the addition of 50 uL of 45 mM EDTA, 50 mM Hepes

15 pH7.5. Stopped reaction mix (75 pl) 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

A

- (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 MnClz, 1 mM NaF, 1 mM DTT, 1 mg/mi BSA, 2 uM
25  ATP, and 0.42 pM biotin-GGGGQDGKDYIV LPI-NH2. Flt-1, KDR, and bFGFR
kinases were added at 0.1 pg/mL, 0.05 pg/mL, or 0.1 pg/ml respectively.
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synt hesi zed and assayed using the procedures described above:
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e; 3-[5-(4-am nophenoxy)-1H benzi m dazol - 2-yl ] - 4- hydr oxy- 2( 1H) - qui nol i none;
3-{6- 5

[[2- (di net hyl am no) et hyl ] (et hyl ) am no] - 1H5benzi m dazol - 2-yl } - 4- hydr oxy- 2( 1H
) qui nolinone; 4-hydroxy-3-[5-(4-norpholinyl)-1H benzi m dazol -2-yl]-2(IH)-
gui nol i none;

3-[5-(3-ani no- 1 - pyrrol i di ff ofpe FURY P& CORPAIAS Wi SYetErd 8% §sBiEq Hine

qui nol i none; the procedures described above
N, N- di et hyl - 2- ( 2- 0xo0- - di h;/@ - qui nol i nyl {)Lt- 1H benzi m dazol e- 5-
car boxani de; 3- { 5{f-8- (e(mwqu quyn; -BUENGZO Pty Behydie e B )-ginplipongy 1H) 10

11821 5700k et ny? SRy | et 2t gy S0 quplingne (6

qui nol i none; 5 [(2- (dlmethylammo)ethyl](methyl)ammo] lH-benzmndazol 2-yl}-4-hydroxy-2(1H)-

. éﬁﬁ,ﬁ?;?‘{Eﬁizé’%noﬁm%éﬁwﬁmxyéﬂﬁﬂ—ﬁ e SR BRI L i no i no
Ze 4- ami no- [@mﬁcﬁmﬁﬁ’ BhlB-aplige- Ly hvtiaia 1] tazedkimddagbl] 2-2(-4-Hy dreii-n@H)-none;
anm no-

3- [ 6-(3-anino-1 - ﬁwaap?fa.%% qimethy bsl270%R1 lefrd By dro-3yquinodiny i) Hepgnampidazglings;  2- (4

15 am no- 2- oxo- leﬁb&m&w{émw ﬁ@lﬁn&ydy)>etﬁdrkyﬁumzwemﬁa@a%le:ﬁ} g@phoni trile;
2-(4- am no-2-oxo-1, 2-di éro 3-qui nol'inyl)

N-di et by| - | B0 bemsinetingee: 3t -8=(dige mﬂ@yrrohdmyl] ~1H-benzimidazol-2-y1}-2(1H)-

4- 3-{5- 3 | aq&ﬂg
yl }émz??l-i) f:]m Lol I nonewé/ A 1211]111 ??Jd ijé k%@dﬁ?@éh@ﬂo I nyf‘ﬁme-
benzi mi dazol e- 6- ¢ambwd-{i- [?amxd@phalmalh&thmyBlfﬂfbex@z&zsz@ﬁQﬂ}l HyHeqiddingde) - 1H 20

benzi m dazol - 2y|] { U|n0|no s } e
4- ami no- 3- [ 5- (lH-I 6 35 I‘P %H imidazol-2-yl]-2(1H)-quinolinone; 4-amino-

benzi m dazol - yB1[6 (7_{ :idﬂ)aeﬂlﬁpymhdmplmeﬂ bénzarrdd_ama-y[lﬁz((lm qiaﬁdlxyxbx&nﬁ{l@) 1H
benzir ni da20| y%/IT]JﬂQ :lzqg—lé ﬁ?ro— —(?.}gneo’lm}ﬁj—?ﬂlbgr?iigﬁ lé g’ cgrlb tr1 deX' )- 1R~

benzi m dazol

4-:am no- 3- [ 5- (2 talhmemydxb-llﬁﬂb@mtmmmm-& N)ﬂln]xet%(l Jlﬂ)bdﬂkﬂdiﬁhkdlmne
4-am no- 3-{5-[ 3- {gfﬁ rro d| nyﬂn% ropoxy] 1H benzi m dazo|

2-yl)-2(1H)- qU| n % S @opetyfamipryr LRBTUiYY dﬁ&ﬁ%&‘ﬂd&fﬁz‘

benzi m dazol - glgi fH)'—'&mﬂﬂ'ﬂn@&L QIE@-Qﬁlno—Zﬂxo 1,2-dihydro-3-quinotinyl)-1H-
4- am no- 3-[ 5- (3 i methyl -1 - p| per azi ny

1H benzi ni dazol - besgimidarolerf-cagbxiraid M@ﬁézamm%[aéé’: FoEoliplgrapistthy| - 4-

mor phol i nyl) 2@)"" géﬂ?xﬁlfﬂz@i@ 9& 2%1'1%' cluu%(ujx(!ﬂ)‘: g%&glj-gqnﬁ +1,2, 4-triazol- 1-yD-1H-
4-am no- 3-[ 5- (4- yl-1-

pi perazinyl)-1H b@mmllfw@h%ﬂl] =201} qu R{inddy > 4renivot 3-odsnetiylammard H3- (1H

- benzimidazol-2-y1]-2(1H)-quinolinone; 4-amino-3-[5-(1-piperidinyl)-1H-

( benzimidazol-2-yl1]-2(1H)-quinolinone; 4-amino-3-[5-(2-thienyl)-1H-benzimidazol-2-
y1J-2(1H)-quinolinore; 4-amino-3-{5-[3-(1-pyrroiidinyl)propoxy]-1H-benzimidazol-

25 2—y1}—2(1H)—quinoliﬁone; 4-amino-3-{5-[3-(4-morpholinyl)propoxy]-1H-
benzimidazol-2-y1}-2(1H)-quinolinone; 4-amino-3-[5-(3,5-dimethyl-1-piperazinyl)-
1H-benzimidazol-2-y1]-2(1H)-quinolinone; 4-amino-3-{5-(2,6-dimethyl-4- 4
morpholinyl)-1H-benzimidazol-2-y1]-2(1H)-quinolinone; 4-aniino-3-[5-(4-methy}-1-
piperazinyl)-1H-benzimidazol-2-y1]-2(1H)-quinolinone; 4-amino-3-(1H-

30 benzimidazol—il—yl)-6—[hydroxy(oxido)amino]-Z(1H)-qu'mol'mone; 4-amipo-3-(1H-
benzimida.zol-Z-yl)—_S- [2—(4~morph01inyl)ethoxy]-2( 1H)-quinolinone; 4-amino-3-(1H-



30 benzi m dazol - 2-yl ) - 6- [ hydr oxy( oxi do) am no] - 2( 1H) - qui nol i none;

4- ami no- 3- (1H

benzi m dazol wd-ogh)sed- [ 2- (4- nor phol i nyl ) et hoxy] - 2(| H) - qui necrmenesisi
4-am no- 3- (1H WD 02/ 22598 PCTI USOL/ 42131 - 152

benzi m dazol - 2-yl ) - 6- (4-net hyl -1 - pi perazi nyl ) -2(1H) - qui nol i none;

4-am no- 3- (1H -152-

benzi m dazol - 2-yl ) -5-[ (1- net hyl - 3- pi peri di nyl )oxy] 2(1I—I) gui nol i none;
4-am no- 6-

chl or o- 3- [ 5- ( 4-bFFBHBFI Y -4HmEEHL-RipgrazipyL)- Q(W)]q-“?(’mneq‘th‘laﬁ&’lo hokk;
4-am no- 6- chl %&uﬁxd{aﬁﬂb?ylf @[@Eﬁéﬁﬂﬂl@%ﬂ%ﬁhm{bbMfz@i}!)dqmﬂbﬁb&nel4J?a‘m|?x?on6' md

azol -2-yl}-2(1 H) gui nol 1 non

4-am no- 6- [hyderboyf( Mﬁﬂ%ynamhﬁb]yl)slﬁ -Berpzmidapohd s I hguinadinpesy amine-6-
gegrzn' nmodng"z (& fo}o I(% "Q;}%@%é%??@yx{rggdmyu ~1H-benzimidazol-2-y1}-2(1H)-
['2- (4- nor phél i rqyln))mdmexy]amkid-&a@mny(drad@hmﬁow}{szz Hinorphb syl ethoxy; 1 H-

.4_ ?gimn?-nfﬁ (! Hblgl?zqnzﬂdazoq %gy i-Z(%HX q?lmolm% arnlsncrjxlo YHZ—TE wo?p% m)%e%hHg(y]q%j I{5”-OI | none;

fluoro-3- [5 (4-[@3()4 RidgibonihJethbky|b@nBénAintd@z6l-2-21 Y1 H R qubkdimeky; dQkdinase;

4-am no-3

{5-[3-(di rret hyI(b&hbﬁ@m@amh%ﬂW th-PogFidimy ipetinay £ GHERgEBPLInRog) 1-2:8Upttor o- 2( 1H) -
qui nol i none; 3,114 DeNzd BLAaaRn AT behziftidabhil-{ ARYAD AuaioliHERNY. hifkfMy! ) am no] -

2( 1H) - qui nol i none;
él H benzilGi da{ﬁd]i{@m;tth)'lanm(q)%fphyrme)db)H bérjzlﬂ)ndqmlﬁfbﬂ} -Ardlwero-2(1H)-
3-

3. (\}_:_ll- ngﬁlz:nmdgé%lﬂ 2(&%' % (ﬁ{% Q%d%m EOPMQ[%eEQhVH i %Jrany?rnghyl)armno]~
yl)-4-{[2-(1- ney(moLquﬁmm;wmeom(uﬁ{myﬁz)rﬂﬁmpl ,t@zmmol}aetg(lﬂdﬂ)xe)@mmphmmaﬂlene 3 (I H 15

b dazol - I t I -(1H
e b e R e T T S
azabi cycl o[ 2. 2.y2lofb- (311)&1@!102 )mpﬁhﬁ}iljdhg)gmma}.d@mhugmuﬁo}m% {1H)-- qui noI i none;

3- (1H benzj m dazol - 2- H- benzi m dazol -2(1 %w nol i none;
4 ani| i no 8. ( PRI SIC BT Sy DRRRbYABRbione: 3
3- (1H benzi m d%%ﬁ?m%zyol)zy@@ gL( H&Ir&@mmm@ﬁ) qafabidlonéid-fyel i none;

3- (1H benznni dazol - 2- I H i m dazol - 5-

yl met hyl ) am no]ﬂz@(l%l)o héizﬂﬂﬁ HilgAn0)-3- (Uiﬂﬁ%mﬂa?ﬁlﬂa}ﬂb?(lﬁ)‘ﬁm}lommeﬂ 3-
mor phol i nyl am Q?ﬁi’b@ﬁzﬂﬁ')d’a%h%—& E‘ﬁpﬁenzi’%méa%ﬁ @9%1}5@) Q%quu%no}’x}nc)ned'ﬂf hydr azi no-

2( 1H) - qui nol i none;

4- (1-azabi cycl @pﬂm@3£]lﬂdlen@nl}daalh2rbd)ﬂ(3hl qQHedgon¢; #-d dzlenzighdary)-2-y1) 4-
2(111)-quingli

o (1- hoabi ol JTamysaiag 24 aupolingre:3 (bl y B YLK dazol->-
2( 1H) - qui nol i nom@ethylydu(iRe] et Hequyetihyde) 201 Hroduzdnidzo{-2-yior-@hol i nyl ) - 1H

penel ero! 2 Sl asiugh henEr L (g udapie b amagl. > (5 (4

4- (\ﬁet hoxyam no)rdudadithone; 4-(1-azabicyclo[2.2.2]Joct-3-ylamino)-3-(1H-benzimidazol-2-yl)-
nmor phol i nyl ) - 1H benzi m dazol - 2-yl ] - 2( 1H) - qui nol i none;
3- [ 5- ( 4- nor pholZ(H)rquinglinone; 4-(1-azabicyclo[2.2.2]oct-3-ylamino)-3- “{1H-benzimidazol-2-y1)-

25  2(1H)-quinolinone; 4-[(2-methoxyethyl)amino}-3-[6-(4-morpholinyl)-1H-
benzimidazol-2-y1]-2(1H)-quinolinone; 4-[(2-hydroxyethyl)amino}-3-{5-{4-
morpholinyl)-1H-benzimidazol-2-yl]-2(1H)-quinolinone; 4-(methoxyamino)-3-[5-(4-
morpholinyl)-1H-benzimidazol-2-yl]-2(1H)-quinolinone; 3-[5-(4-morpholinyl)-1H-
benzimidazol—Z-yl]—4—(3-piperi'diny1aimino)-2(1H)—quinolinone; 3-[5-(4-morpholinyl)-

30  1H-benzimidazol-2-yl}-4-[(3-piperidinylmethyl)amino}-2(1H)-quinolinone; 4-{[2~
(dimethylamino)ethyl]amino }-3-[5-(4-morpholinyl)-1H-benzimidazol-2-yi]-2(1H)-



ben2| m dazol - 2-yl ] - 4-(3-pi peridiny] am no) - 2( 1H) - qui nol i none;
3-[5-(4-norpholinyl) 30

1H benzi m dazote &xbd- 4- [ ( 3- pi peri di nyl met hyl ) am no] - 2( 1H) pquismokzmbne;

4-{[ 2-

(di net hyl am no) et hyl ] am no} - 3- [ 5- (4- nor pbol i nyl ) - 1H benzi m dazol - 2-yi ] - 2( 1H)
WO 0212298 PCT/USO /42131 - 153 qui nol i notié&3-
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-3-[5- (4- nor phofl {#PE elﬁ-[g‘g‘ﬂﬂo}ﬂhﬁlﬁ%' H&"V&%"“ﬁ%@%ﬁﬁﬂ%?%&ﬁg
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e
nor phol i ny

ani nocycl ohexy! ) gdizinafiazo2- &@2(14%)@@@1&1@11& MBA),6-dirhe SN 71 etk Rbzo2 2 i)l 4-&( 1H) -
qgui nol i none; 3- (1 H benzi m dazol - ) - 4- héidroxybenzo[ gl}%ul)u nol | n-2(1H) - one;

4- ami no- 3- (3H|wp%raa@[@mso>ba<bl§>rquenohn%eyf* GBIy HO 1B¥e-1544ani no- 3- (5-

hol i n-4-yl - 3 1 st A m 5-
[(2R 06IS)n 3. b aroigRRaaOl e BLBMEL L Mo frl uibinge, D1l 110 - one: 4-am no-
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2(1H)-one; 4-[(3R)-1-azabicyclo[2.2.2]oct-3-ylamino]-6-chloro-3-(5-morpholin-4-

30 yl-1H-benzimidazol-2-yl)quinolin-2(1H)-one; 6-chloro-3-(5-morpholin-4-yl-1H-
benzimidazol-2-yl)-4-[(piperidin-3-ylmethyl)amino]quinolin-2(1H)-one; 6-chloro-3-



azabi eycl o[ 2. 2. 2] oct - 3-yl am no] - 3- (1H benzi m dazol - 2-yl ) - 6- [ 3-

(et hyl oxy) phenyl ] qui noli.n-2(1H)-one;

3- (1H benzi m dazol - 2-y1) - 6, 7-di f| uoro-4 20

(pi peri di n- 4- YRS qui nol i m 2( 1H) - one; PCT/US01/42131
3- (I H berzimdazol -2-yi) - 67d|fluoro 4-

(pyrrolidin-3-ylamno) {:::n.lin-2(1H)- one:,

3- (1H benzi m dazol - 2-yl ) - 60h|oro4[(3 )

nmor phol i n- 4-yl propyl ) am no] qui nol i n-2( 1H) - one;

6- chl or 0- 3- (5- My RRRpHOTn%- Y 11 lB’é‘nzmudazol2 l -4-[(piperidin-4-ylmethyl)aminolquinolin-
benzi m dazol - 2m;(| ) - 4- (dilnpe%{l di n-4-yl am n% gu[l(pn% in-2 (y yo)ne %qumof%ro 3-(5-

mor phol i n-4-yl - IZ(LH)UEWZFM(&I%@BD ZZHWOfy‘ZlOT[e(( }456Rq Jof-hlproy3-(5-morpholin-4-yl-
| met hyl I .
471 (35 1 avabi e o5 L GINRIRZ A ey Loy phoyming 5

1H- benzi ni dazol -RSyhgrghiélined-y AR périzmidarel- ZﬁL)MMm_eZ(:BHQ Bneméf{;[xﬁﬁ] -1+ nmthoﬁl 1H—
gegﬁ: (r)nr gaioii -y meéfbu(tj%a%elﬂc;}dé{r}ﬂoro% B hotpdotia II—PBgrleH%éz%pS;yl)quinolin—
(di met hyl am no) ey(tw)ldoamit-ngi-(BnibSmaByIphelyi)predrybmidd) Bep i erB dRa6iphdLivk) qui nol i

n- 2(1H)-one;

4-[ (3R) - 1- azabi ef¢Hdpepzimidargirylgmipeip H)-08e-chidere-3mombelptbyli il-4 30

yl -1 Hbenzi m da I -
5-cliloro-3-(5- Zﬁﬁ%kzaﬁgﬂé%%_ Z}{lf‘@ [dfg'r_rgl(d:liw y¥hyl)amino]quinolin-2(1H)-one; 4-{[(1R)-1-

benzi m dazol - 2- MWMF@EDMQPMIMMBMMQ By -romphodinefuy ndt-benz(idah - ne;

(56 mor phol i s SRR RSO S B3PS b henyimetty ety Nopinel-Eblotiet o) qui no

lin- 2(1H)-one; (5-morpholin-4-yl-1H-benzimidazol-2-yl)quinolin-2(1H)-one; 6-chloro-4- {[3 -(4-

4- 1R, 2R)-2-arnin cl ohexyl ] ami na} -.6: ¢hl or o- 3- (5- mgr,phol i n | -
1I—E [b(en2| mi zjazol 156%?3 éﬁ?%’ﬁ yﬁplé’é)%m%‘# i B8R0 51 TRl ot 2Y

[ (4-anmi nocycl ghguyblie2NinNee; G- dhlblr@oQS—morpholm 4-yl-1H- benzumdazol 2-y1)-4-{[1-

4-
3-(5-norpholin-4-yl -1 H benzi m.dazol %UII’]OHI’] 2(1I—?ll

4-{[(2S) - 2- ani ndP ng]methyl)plpendm-ét-yl]ammo?/qum Imm-2¢1H)-one; 6-chlorc- 3 (S-morphohn—
met

I2I( >1/L|;)ut yl 12m a6 &hIRER03- (54 TRY-RbphéIBr4-Yiprédih Baie) ez 9l 18-o%t ;) qui nol |
n- one;
4- ({ [ 4- (ar ni nomErHYIryBHEMmIpinsieHyi Bnberaideei-vh-d- piseritphol i n- 4-

yl - 1H benzi . m dagdy@m¥io) fhitloR8ll 1in 2k H-c1958:3-(5-morpholin-4-yl-1H-benzimidazol-
6- chl or o- 3- ( 5- no%ﬁphvol | n_‘%‘?"ﬁ} k ) c -(5-morpholin-4-y enzimidazo

benzi ni dazol - 2 y2- 31%{@@%13@,@@@)*1)@%]wnqh;afz)(hﬁﬁ s} Guitlost#-{I32(HH) - one;
4- 1R) - 1- 1
W E)Eagm Z" Jazol méfﬁfﬂ%%rl y}l%p?{]ﬁﬁﬂfx f‘g 9 opp'thH 21,21 B=deRziRELN o
4-{[ (1S) - 2- 2 noXIH)Xqueebyhlmet hs- r)waq)hgﬂm}tamnb}aeﬁmmmawH [(pyridin-4-

L e )

I+ enzi m dazol - 25 n}drﬁﬂibllhﬂ@llllﬂ-l%ﬁﬂ;hﬂda@(ﬂaryl)qumolm—Z(lH) -one; 6-chioro-4-{[(2-
hl or 0- 3- (5-nmor phol i n-4-yl -1 H benzi m dazol - I

4-(]1- |
( phenyl net hyl ) plrﬁ@i’}ildlfﬂpeﬂldm ’Alﬂfﬁ RePFHRifael-+- MDIZ‘G ﬂBﬁl{@i 3-(5-morpholin-4-y}-

6- chl or o- 3- ( 5- MORRQLIdak81-2-y Hquinolin-2(1H)-one; 6 chloro-3-(5-morpholin-4-yl-1H-
4-yi - 1H benzi m dazol - 2-yl )-4-§ 3- nor phol i n-4-yl propyl)ai ni no] qui nol i n-2( 1H) -

one; 6- chl o¥o- FepBuifsrptiol)-Hl4-pyrrolidindetethybaganodquigalint X 1)-gnep6-ghlprer3-di n- 1-
: (5-morpholin-4-yl-1H-benzimidazol-2-yl)-4-(pyrrolidin-3-ylamino)quinolin-2(1H)-
one; 4-{[(1R 2R)-2-aminocyclohexyl]amino }-6-chloro-3-[5-(4-methylpiperazin-1-
yl)-1H-benzimidazol-2-ylJquinolin-2(1H)-one; 4-[(4-aminocyclohexyl)amino]-6-
chloro-3-[5-(4-methylpiperazin-1-yl)-1H-benzimidazol-2-yl]quinolin-2(1H)-one; 4-
30 ({[4—(amin0methy1)pheny1]methy1}amino)-é-chloro—?:—[5-(4—methy1piperazin—1—yl)'—
1H-benzimidazol-2-ylJquinolin-2(1H)-one; 6-chloro-4-{[2-



yEet hyl ) ami no) qui nol i n- 2( 1H) - one;
6-chl or o- 3- (5- nor phol i n-4-yl - 1H benzi m dazol -

2-yl)-4-[(pyry QIOEI/ZZ% | met hyl ) ami no] qui nol i n-2(1 H)-one; 6-cplpy@iAsgl 3- (1H
i m dazol - 1-y|‘gvpr opytl’%/

am no} - 3- (5- nor phol i n- 4-yl -1 H benzi m dazol - 2- yI )quinolin 20 2(1H)-one;

6- chl or o- 3- (5- nor phol i n-4-yl -1 H benziri dazg) - 2-yl)-4-[(pyridin-4-

'yl met hyl ) am no] qui nol i n-2(1H) - one;

6- chl oro- 4- {[ 2- (net hyl am no) et hyl ] am no} - 3-

(5-nor phol i n- 4- )(metllﬁahmwethylﬁanmi} 32[5§(Hmﬂnhmp¢razlﬂ-(l4yﬂi}L}bheIZL[ﬁldﬂh]NO 4-{[(2-
thyl-1I- di.n-4- b h I 4-

V- L benz! m dalrBat ARG o TS 2ry- BREU BRI bIB OB HEN - y1 - 11

25 ElenZI m3da20| yiwt{)sxhﬁe(t@d;wéram R-@}l)ﬁmiay]&’dnﬂh@}&ﬁhﬁlam pQH8h @ -dir 6 F5) - one; -
chi or o- o-

(5- mor phol i n- 4- yf-metpyipiperasin-d ol H-bengingidazok 2y Hréol [1-fphsndmetybpipesiding-nol i n- 2( 1

H)- one; R } : ~

4-{[ (1R 2R)-2?- r%l]f%%n%?u Olm (}%)rr?nr?o ° -Ol(r: !jsgilgetflgpl e 1hyy |13£|Iper azin-|-
yl)-1 H benzim d:azzjmldzquﬂ]»ylhﬂﬁ[(ﬁepyumh@(l TIH)lethyi mino)quinolin- 2(1H) -one; 6-chloro-3-

4-[ (4-am nocycl | ) am.no] = 6= .. -

chl oro-3-[5-(4- ﬁgﬁ%ﬂ%ﬁyEgéqeégzzl‘[ﬁl"ﬂ)')}F}Qefﬂ%@ﬁ%lf%ﬁl&é'z(@fq%diﬂ'i'qui nol i n-2(1H) - one
;4 30 ylamino)quinolin-2(1H)-one; 6-chioro-3-[5-(4-methylpiperazin-1-yl)-1H-

({[4- (am nonet h I)phenyl l.et hyl } am no) - 6-chl oro 5- (4- pet hyl pi perazi n-1-vyl
Pt LU R LA R R AR et AR A

PCT/ USO1l 42131 holin-4- 1-1H—benzumdazol- -yl)-4- [(2-p1per1dm—2—y1ethy1)amm0]qumolm—
( it hyl ami no) et hyl | am no - 3- g} met hyl pi per azi n- | I\; 1H benzi m dazol - 2-
yl ] qui nol i n- 2(1 @Q oave; 4- [(3S) -azabieyelo[2. 7 .2]oct-3-ylamino]-7-chloro-3-(5-morpholin-4-yi-

6-chl oro-3-[ 5- (flgﬂ?éngﬂlﬂz&z%?ﬁ Jl?‘gﬂh}ﬁél)%)ﬁ D! Qﬁloicpﬁ %ﬁl‘phglkn(-? W e

yl]1-4-{[3-(4-ne pl perazi n- ah 1o gui'no

6- chl or o- 3-[ 5- (bénmtdaydlfir}db#ﬂmmdkgyyl)ami@cbm@mﬁ(ﬂé)zmk @elylbx]o-34{-5{@

L (premytnct vt ) RLRALL ATy 5 HAILRRLALS OBL) gl one

benzi m dazol 152- W].Ihetlﬂyllafrﬁncﬂgmm@hi—ﬂllfm}dneyB{Ehlbgd J-dvidnaiqyippalazin-12()1H)- one;
6- chl -3- [5- 4 t

pi per agi n- 1 y1 RSB BAARR Sye 2 elpelayiolis 2 one: 6

yl ami no) qui nol i thided- BL)[swﬁJ,eth‘g}rpmafanQ-ﬁ) LB b(‘:ﬂmﬂiﬂiatblbl%llpw{ﬁli{)ﬁvylrmwﬂlh 111-

b imd | - 2- di n-4- | i 11) - hi 3-(5
18n2| m dazo yyllrl]ethylf b p ré{lmgl?n—?.(ll)-f)—gn@ 20 %lrjcl)ﬂ?{[(ZS) l-ethylp)yrrolr}c?m 2- -chloro-3-(

nrr?r g?illll )n gngl - IR iR 2 Qb A Zméh) p etk =10} 178 Bl hAmitaYd1 9Ly14hhaid-no] qui nol i
4-[(39)-1. a’%)ab|2&%»@[626211121%1({[@122rﬂa@w%rehd@ﬁrml}@@%ﬁﬁm in-4-yl -
bonst i dazol - o PRt At B EARE L Ty ABRRCt RO RAG) N 4-Y) -2

6- cpl or 0- 3- [ 5- (4zameych{d.pi2jxet- az(lanuﬁb}w()Habenzmudazolzyl)G [4-

e er o e, bV hb RS Goyihet b LYAABTR) Sl - 211 -one:

azabicyclo[2.2.2}oct-3-ylamino]-3-(1 H-benzimidazol-2-yl)quinolin-2(1H)-one.

25 Each of the above.compounds displayed an ICso value of less than 10
pM with respect to VEGFR1, VEGFR2, and bFGF.

It should be understood that the organic compounds according to the
invention may exhibit the phenomenon of tautomerism. As the chemical structures

within this specification can only represent one of the possible tautomeric forms, it



hﬁenzi m dazol -2-yl]-4-{[(2S)-pyrrolidin-2-yl methyl]am no}quiuolin-2(IlH)-one;
6- chl ore-3-[5-(4-methyl pi perazin-1-yl)-1 H benzi m dazol -2-yl]-4-{
[ (2R) - pyrrolidin-2- ylnethyl]am no}quinolin-2(1H)-one;
6- chl or o- - 4- ('{VP("?S’):"’?%- et hyl pyrrolidin-2- yl]methyl
}am no) - 3-[ 5- (4- net hyl pi perazin-1-yl)-1 H benzi m dazol -2-yl ] quinolin 20
2(111)-one; 6-chloro-4-({[(2R)-1-ethyl pyrrglidin-2-yl]mnmethyl}am no)-3-[5-(4-
met hyl. pi perazi n-1-yl)-1H benzi m dazol - 2- y'F‘%dui nol i n-2(1H) -one; 4-[(3S)-1-
azabi cycl o[ 2. 2. 2] oct - 3-yl am no] - 3- (1H benzi m dazol - 2-yl )-6-[ 4-
(et hyl oxy) phenydh}gsbOehdeRagtha kil heQRRnti NG cBnpadsd Th eRlgRME Yorf-dreRS) - 1-
azabi cycl o[ 2. 2. 2] oct - 3-yl am no] - 3- (1H benzi m dazol -2-yl ) qui nol i n-2( 1H) - one.
25 Each of the abovestasipdunds di spl ayed an | Cso val ue of less than 10 pM
with respect to VEGFRI, VEGFR2, and bFG-. It should be understood that the
or gani ¢ _conpounds accor di g, {,feldi6y ke LAY ithlBid wl By RhgDRTENON of
tautoneri sm As the chenical structures within this specification can only
represent one ofsettfoeh pase fot Slusteatiporist ¢rubriaes a8 sudht oD DREFH2E 98me within
PCT/ Us41/ 421 -163- eAshfor_g(lagubg].ur(llglersstood that the invention enconpasses any
taut omeric for m'ot PHe™ df &P G ure. 1t is understood that the invention
is not limted to the enbodinents set forth herein for illustration, but
enbraces all such forns thereof as cone within 5 the scope of the follow ng
clains. -164- SEQUENCE LI STING <110> CH RON CORPCRATI ON RENHOWE, PAUL A.
PECCHI , SABI NA MACHAJEWSKI, TIMOTHY D. SCHAFER, CYNTHIA M TAYLOR, CLARKE
MCCREA, WLLIAM R JR MCBRIDE, CHRI STOPHER JAZAN, ELI SA

{

e,

PCT/US01/42131



<120> QUI NOLI NONE DERI VATI VES <130> 072121/0142 <140> PCT/ USOL/ 42131 <141>
2001-09-11 <150> 60/232,159 <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: gé%eti C peptide <220> <223> Cterm
amdated <400> 1 Gy Ay dy dy dn Gy Lys Asp Tyr Ile Val Leu Pro
l[le 1 5 10 15 <210> 2 <211> 6 <212> PRT <213> Artificial Sequence <220>
<223> Description of Artificial thetic 6X H's tag <400> 2 H s
e risHe HsHe 15 leb RS Tranie P!

<110> CHIRON CORPORATION
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.., <141> 2001-09-11

<150> 60/232,159
<151> 2000-09-11

<160> 2
<170> PatentIn Ver. 2.1

<210> 1

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Segquence: Synthetic
peptide

<220>
<223> C-term amidated

{7 <400> 1
— Gly Gly Gly Gly Gln Asp Gly Lys Asp Tyr Ile Val Leu Pro Ile
1 5 10 15

<210> 2

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic 6X
His tag

<400> 2
His His His His His His
1 5



1. A conpound having the structure |, a tautoner of the conpound, a
pharmaceutically acceptable salt of the conpound, or a pharnaceutically
acceptable salt of the tautomer R6 R R7 R Y N:xllccz Re #N O R4 Is
wherein, Y is an -NR 72R73 group; Z is an NR14 group; R, R2, R3, and R4
may be the sanme or different and are - 16f&dependently selected fromthe group
consisting of H C, Br, F, I, -CN, -N®2, -0OH, -OR75 groups, -NR 76R17
groups, substit ut\WHatisdtlaitHegubst it uted am di nyl groups, substituted and
unsubstituted guanidinyl groups, substituted and unsubstituted primry,
secondary, and tertiary al kyl groups, substituted and unsubstituted aryl
groups, substituted and un i |+, 0Qr , tituted and
unsubstituted al kynyl nlgrou2%gaéqbégb&?]&?ﬁéetﬁﬁétr%ﬁﬁgggs? F?ﬁ?@&rﬁﬁbﬁ ocycl yl
groups, subsionmpdued, arghaisicbaticdllytfteptible1ealt ¥ thedédpsund Wiy i tuted and
unsubstituted al kyl am noal kyl roups, substituted and unsubstituted

di al kyl ani nddarpacgutically accep Qﬁdﬁ@ﬁtf@r{éutﬂhﬁ@bsti tut ed aryl am noal kyl
groups, substituted and unsubstituted diarylam noalkyl groups, substituted
and -166- unsubstituted (al kyl) (aryl)am noal kys groyps, substituted and
unsubsti tuted heterocyclyl al kyl groups, and - R18 groups; R5, Re, R7,
and R8 nmay be the sane or different and are i entky selected fromthe
group consisting of H d, Br, F, O groups, -NR20R21
groups, -SH, -SR22 groups, -S(=0 R24 groups, -CN,
substituted and

wherein,
Y is an -NR"2R" group;
Zis 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,

[, -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 alkylaminoalkyl
groups, substituted and unsubstituted dialkylaminoalkyl groups,
substituted and unsubstituted arylaminoalkyl groups, substituted
and unsubstituted diarylaminoalkyl groups, substituted and



unsubstituted am di nyl groups, substituted and unsubstituted guanidinyl
groups, substituted and unsubstituted primary, secondary, and tertiary

al kyl groups, substituted and unsubstituted aryl groups, substituted and
unsubstituted al kenyl groups, substituted and unsubstituted al kynyl groups,
substituted and unsubstituted heterechd@ -yl groups, substituted and
unsubstituted al kyl am noal kyl groups, substituted and unsubstituted

di al kyl ani noal kyungulostneteds(lanql)(aryt)ammmkwgmum |SUb§ﬁdte(ﬁélyd am noal ky|
groups, substituted and unsubstituted diarylam noal kyl K groups, substituted

and unsubst i t ut e¥nSybstityled haterocypiylai! IQWUF{?r @GSSC(SQ 197QUB% and
unsubstituted heterocyclylal kyl groups, -C(=0 R25 groups substituted and

unsubstit ut ed amgaogbkyt HORPS5 &%ﬁ{é%#ﬁ& ﬁﬂeré

%}% ut ed
het er ocycl yl am noal yl gr oups, unsu st| hydr oxyal kyl

groups, substi t uireibpendentip sbiectad fremh thélgmmy;abbry:tlstll@g oflHs Cl, SBI‘thi tuted and
unsubsti t ut ed ar I xyal 5&9 8 Q4lps, and _suBstituted and upsubstituted
het er ocycl yl oxya RRograups; th R sOEURSe R, f$|3m the group

consi sting of H, &Hﬁt Kk g tituted
and unsubsti tut eg ary Sgl @%rfg’n t@g"@%u@?‘\s% @Etﬁﬁézﬁ
het erocyclyl gr oupsubstm@dlammh)&g’rcwbs‘ sabsﬂtb&@a@nnsmaitmbung of H,

substituted and unsubstituted al k%g groups, substituted and unsubstltut ed
aryl groups, suBSENAIAYGreiRs. sHEsHYted an HHM%WS@QdNWa@roupS

al koxy groups, r t 167-
het erocycl yl al ky%&gouprg 8@@% wkﬂﬁggﬁ%ﬁyg HEM?HQ%%%%@M? gr oups,
substituted and andgooups, lswémitérd/!aﬁmunealbémhte@ralml gréuist i tut ed and
unsubstituted dial kyl am noal kyl groups, substituted and unsubstituted

aryl ani noal kyl gsybpituted ard Nﬂﬁlﬂbﬁi't@iﬁd ‘aligynyl geaupsy sulstititedyanthi noal ky|
or 0upS, " Subst 1 Ut Al BRI ) SR AR 0UP°,

substituted and
alkylaminoalkyl groups, substituted and unsubstituted

dialkylaminoalkyl groups, substituted and unsubstituted
arylaminoalkyl groups, substituted and unsubstituted
diarylaminoalkyl groups, substituted and unsubstituted
(alkyl)(aryl)aminoalky! groups, substituted and unsubstituted
heterocyclylalkyl groups, -C(=0)R? groups, substituted and
unsubstituted aminoalkyl 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'? is 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, aryloxy groups, -NH,, substituted and unsubstituted



unsubstituted al kyl am no groups, substituted and unsubstituted arylam no
groups, substituted and unsubstituted dial kylam no groups, substituted and
unsubstituted diarylam no groups, substituted and unsubstituted

(al kyl) (aryl)am no groups, C(=OH, -C(=0 -al kyl groups, -C(=0-aryl groups,

-C(=0 O-al kyl groups, -C(=0 O aryl grtiips, -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(=0) N( deteroryelyialkyl graupss subsiteed-artbussubstiahtel aaninoalky!
-C(=0) -0 heterocyclyl grou ) NH( het er ocycl yl) g\r@ ups,

- C(=0) - N( het er oc\&EPURS, ?@ﬁgﬁ&d af%@@@“ﬂ%‘@ﬂk@‘ kylariénealkd g oyps, groups

het o ey syl aim noYDRgfAed dhd urGUBN e AR amhGEIAIOBS, AIhIESC, ot 1y
groups, substi tlﬂrﬂdjrmuﬂ)sunﬁekﬂ)stylémimuqdl lyroups), substitutadoand subst ituted and

unsubstituted aryl ox al _k grou . and substituted and wunsubstituted
het er ocycl yl oxyalyfpu §?‘@¥ﬁ¢s iaplaminpalkyl greHngs gubstifutad,amd t he sane or

different and ar r i sting of
substituted and Elrﬁssuggﬁﬁtgf@&i%é?@%ﬁﬁé%%@ g(?g]ué)s’t Il{%ﬁff@e aaunsubst ituted
aryl groups, subsinsubsttttedakt Ianﬂubgmlipd @db@lﬁhﬁ@@rﬂhﬁéulﬁgtma substi t ut ed
and unsubstituted heterocycly al kyl gfrou ps, - -C(=0 -al kyl groups,

-C(=0) -aryl groupylamipegyoups, substitujad-qnd qubst@ﬂt@d@alkw@w@ NH( ar yI )

o oupe, subst gt Bt ene ratb el disoM Bl ubt UoL fur e ana”

unsubsti tuted - 1&Bbstiuked and mmghbgﬁtu@aqun@])(gytygmmy?ﬁﬁjp@,nd unsubsti tut ed
di al kyl am noal kyl groups, substituted and unsubstitu él am noal kyl

groups, substi t utGFQHd-GRAbakyt groess, G (EO) e geuPsyC(EOQpKyIsubst i t ut ed

and unsubsti tuteqo(al kW63 AToNBE! HLOIRYP-BiRRHbApH D and
groups, -C(=0)NH(aryl) groups, -C(=O)N(alkyl)> groups, -
C(=O)N(aryl), groups, -C(=0)N(alkyl)(aryl) groups, -C(=0)-
heterocyclyl groups, -C(=0)-O-heterocycly! groups, -
C(=0O)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 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(=0)-alkyl
groups, -C(=0)-aryl groups, -C(=O)NH,, -C(=O)NH(alkyl)

groups, -C(=0)NH(aryl) groups, -C(=O)N(alkyl). groups, -
C(=0O)N(aryl), groups, —C(=O)N(alkyl)(aryl) groups, substituted and
unsubstituted aminoalkyl groups, substituted and unsubstituted



het erocycl yl am noal kyl, substituted and unsubstituted

di het erocycl yl am noal kyl , substituted and unsubstituted
(heterocyclyl) (al kyl)am noal kyl, substituted and unsubstituted
(‘heterocyclyl) (aryl)am noal kyl, substituted and unsubstituted al koxyal kyl
groups, substituted and unsubstituted 198k oxyal kyl groups, substituted and
unsubstituted aryl oxyal kyl groups, and substituted and unsubstituted

het er ocycl yl oxyalalhwllargrrwanﬁd ?M@sdbmmedmhmmgd&timw or different and
are independently selecte romthe gr Qup consi sti nq of H, substituted and

unsubsti tuted al ijalkyaginpralkyd @seups, subatitiird ﬁfr‘@HB_%tP?t Heted aryl groups, and
substituted and ?@ﬁ@@?ﬂ&'ﬁ?ﬁ%”en%ﬁﬁﬁ@éd ad @ﬁg@bﬂtﬁ% and R21 may be the

sanme or differen sel e om'the group consisting

of H, substit ut edisrghminoahblgroups esuibstikytéd anhdupssubstitasdd t ut ed and
unsubstituted aryl ﬂ%rou substituted and unsubstituted heterocyclyl

S, . . L
groups, - O =0 Hakeealamiopalkyl aigups, sapsitytediand unsihssituted =) D, -
C(=O) NH( al kyl) gr 4G = ryl r - (=0 kyl) 2 roups,
-C(=O N(aryl)2 grh%@?ygl%ﬁwgﬁk%ﬁ%?tg?tgﬁ%éjr%rugbu?g)“{\dgéq O al kgl gPoups,
-C(=0 O aryl grouisetefodyslyidndinedlkyhRdbstitatetsand uhsgbdigttedocycl yl al kyl
groups, substituted and unsubstituted am noalela/laagroups, substituted and

unsubstituted al(R§teseryishAl@Ny)mineaikyl substitut amgubsitutest i t ut ed

di al kyl am | kyl i I i & : ' | kyl

ar oups, _substi ¢ e RE Delh R B R st RS cubst ¢ ut ea
and unsubsti t ut edikdxghlkyl gloups! sabatingredland wisubstutedhydoxiyalkgr ocycl yl
groups, -C(=0)- O-heterocyclyl groups, -C(=0) NH(heterocyclyl) groups, -C(=0)
- 169 N(heter ocﬁ&%%@@ﬁﬁ@}lﬁd andupeybyituiedyaryloppalkylgrpeps a)mgr oups, -

et o ooyl y1 mut nouPRONE g EnSuBBe R etk BV AUAUTTRIBEL “hyer oxyal Ky
groups, substituted and unsubstituted al koxyal kyl
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, 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(=O)H, -C(=0)-alkyl groups, -C(=0)-aryl groups,-C(=O)NH_, -
C(=O)NH(alkyi) groups, -C(=O)NH(aryl) groups, -C(=O)N(alkyl),
groups, -C(=O)N(aryl)2 groups, -C(=O)N(alkyl)(aryl)

groups, -C(=0)0-alkyl groups, -C(=0)O-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(=0O)NH(heterocyclyl) groups, -C(=0)-



groups, substituted and unsubstituted aryl oxyal kyl groups, and substituted
and unsubstituted heterocyclyl oxyal kyl groups; R 8, R23, R24, and R25 nay be
the sane or different and are independently selected fromthe group
consisting of H, - NH2, -NH(al kyl) groups, -NH(aryl) groups, -N(alkyl)?2
groups, - N(aryl)2 groups, -N(alkyl)(-a889 groups, -NH(heterocyclyl)

groups, -N(heterocyclyl)(al kyl) groups, -N(heterocyclyl)(aryl) groups,
-NChet er ocycl yl ) N(beteupsycly)simbdipsit-O{=0pN (aikglyiaitérosyeld) grbipd, -gr oups,
substituted and K\g_s_ ? i tuted aryl ﬁLOUpS’ -(H,. substjtuted and
unsubstituted al X& é\i(@@aghekeﬂ IfLgrouPg neubsiiteted and: yassbstiifedxy gr oups,
substituted and | t ; - : al kyl ) CH
groups, -N(aryl )g%%g?%ﬂ%lghﬁﬁmlgﬁ@fﬁ@guﬁk%}l@gé’déﬁégun@' artw O al kyl groups,
-N(al kyl') & aryl hgdmxyalkyhgebups( sulystitGedrard grnisubstituted alkdXialkgl sel ected from

the group consisting of substituted and _unsubstituted al kyl groups,
substituted and GRRYRSsSUPstitutecand ungulsijiated artloxyalkyl araues, ant

unsubstituted he 0 " ' | east one of R5,
Ro. R7. or Re i o SoBrdfedend Uil netetosh Biok RSt rolbs T L cd and
unsubstituted am di nyl groups, substituted and unsubstituted guani di nyl

groups, substit uRl8, RFFR?*YrmidbRT hay be thetsarss eddiffetentandadrgl  gr oups,
substituted and _unsubstituted al kﬁ\ll'l am noal kyl groups, substituted and
unsubstituted dindegansently selegtecyfremdtbe arowr cpnsisting ahH. ansubsti t ut ed

-~ aryl am noal kyl g S i d_ | t di am noal kyl
groups, substi tut@dyaﬁgﬁﬂgzlzg‘s'wq%m@@%&ngﬁé%aﬂgﬁgy% #@QSEW _groups,

subst i t ut ed and Maqb)gtgrbupg,d_l\j(ﬁm |E(@leg|}qdp@[ INH }wtmydygubst i tuted and

unsubstituted heterocyclyl am noal kyl gr oups, substituted and unsubstituted

- 170 hydroxyal BjuRs obifRetesnaysti){alkdhgempsuriNisterocyelwi@aaykoxyal kyl
and noubst: t ut e AREr MERERRYGIE Blodts SHBURL a8 BEGbsilidy Subst it ed
alkyl groups, substituted and unsubstituted aryl groups, -OH,
substituted and unsubstituted alkoxy groups, substituted and
unsubstituted aryloxy groups, substituted and unsubstituted
heterocyclyl groups, -NHOH, -N(alkyl)OH groups, -N(aryl)OH
groups, -N(alkyl)O-alkyl groups, -N(aryl)O-alkyl groups, -N(alkyl)O-
aryl groups, 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

heterocyclylaminoalkyl groups, substituted and unsubstituted



groups wherein R19 is selected fromthe group consisting of substituted and
unsubstituted aryl groups, substituted and unsubstituted heterocyclyl
groups, substituted and unsubstituted heterocyclylalkyl groups, -C(=0 H,
-C(=0) -aryl groups, -C(=O NH2, -C(=O NH(al kyl) groups, -C(=0O NH(aryl)

groups, -C(=O N(al kyl)2 groups, -C(=OMaryl)2 groups, -C(=O N(al kyl) (aryl)
groups, substituted and unsubstituted am noal kyl groups, substituted and
unsubstitut ed al hyteoxryatkyl gsdups: sulpstitutediestd unsubdtituied alioxiyalkiyt ut ed

di al kyl am | kyl i tuted bstituted | am | kyl
o aups. Subst | { LOEHHE BUBREUARA oMb BB B BRIk AToUP A st tut ed
nsubst Lot ed - hey T g R R e Ry kP B st ut e

it
unsubstituted heterocyclyl a‘%goa lf/ groups
di het er ocycl yl amgnaappkwhegio js selbstedtfrone theagrbupnsedsistingusfed
(heterocyclyl)(al kgléﬁg&oal k%I gr&u&s, subst i tu%ﬁ)d ,ﬁgd ugsubst i tuted
E}hgteroclyﬁl IyI ) (aryP$ : %’I‘z(y :3:% s Sjasr}ﬂltﬂ,rPHPﬁ:t qsgrgi Ed@ﬁ‘ ubsti t ut ed
ydroxyal Kyl gro ﬁéi)f%lt groups,
substituted and 9ﬁ§ﬂgﬁlﬁeﬁgarﬁ%9m§f §6%§rtg%%s,a and su s@f%(at ed and

unisubtstijt ]tht ed thﬁthetero;zyctlylbboyygtdtqpls, -(gq=m)f bb}—tC}(hB?-&?ﬂbrgupups(m?gﬁth%,ndRzo S
sel ected fromthe_gr onsi sting o i tuted and unsubstitute

het er ocycl yl grougg'—,'(gw Sr%’Pégﬂs(:\ngﬁﬁwﬁ)@QUP% &F&S?NZ@JKY'}Zom t he group
consistin of s idu |t e oups, -C(=OH,
G(=0) - ar yT groupg’?éqééégﬂaa,c @%Bﬁﬁ’ﬁﬁ?nﬁ'@ﬂgéw& By N arylc§ )
groups, -C(=0 N( asubslitutedhand pasubgiitetedminpb)kil gmupspsubstifigted)dddal kyl ) (aryl)

groups, -C(=0 O al kyl groups, -C(=0 O aryl groups, substituted and
unsubst i t ut ed aMnﬁHBW%yte‘g?'BYJE@lln%%JbﬂtQTWR%diUQﬁHtUiﬁﬁ% aBd unsubsiiuted

oo™ "2t  SERPSIRT B bR Lk e e 1 2 non

-171- and unsubstarylaiinbalkyrgroaps, subktituted)and pasulsstitetedt ut ed and
diarylaminoalkyl groups, substituted and unsubstituted
(alkyl)(aryl)aminoalkyl groups, substituted and unsubstituted
heterocyclylaminoalkyl groups, substituted and unsubstituted
diheterocyclylaminoalky! groups, substituted and unsubstituted
(heterocyclyl)(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 heterocyclyloxyalky!
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 heterocycly! groups, -C(=O)H, —
C(=0)-aryl groups, -C(=O)NH_, -C(=O)NH(alky!) groups, -
C(=O)NH(aryl) groups, -C(=O)N(alkyl)2 groups, -C(=0O)N(aryl);
groups, -C(=O)N(alkyl)(aryl) groups, -C(=0)O-alkyl
groups, -C(=0)0O-aryl groups, substituted and unsubstituted
aminoalkyl groups, substituted and unsubstituted alkylaminoalkyl
groups, substituted and unsubstituted dialkylaminoalkyl groups,
substituted and unsubstituted arylaminoalkyl groups, substituted



unsubstituted (al kyl) (aryl)am noal kyl groups, substituted and unsubstituted
het érocycl yl am noal kyl groups, substituted and unsubstituted hydroxyal kyl
groups, substituted and unsubstituted al koxyal kyl groups, substituted and
unsubstituted aryl oxyal kyl groups, substituted and unsubstituted

het erocycl yl al kyl groups, and substit1liftled and unsubstituted

het erocycl yl oxyal kyl groups; and -C(=0) R25 groups wherein R25 is sel ected

fromthe group @nﬂajrﬁubsﬂtmd tiaryldhiihoalRytigad )subemwméd andH(aryl) groups,
-N(al kyl' )2 groups, -N ar%/cz groups, -N(alKky I ug gr oups,
_NH( het er ocycl yI Mngubsfiyte MWWH@W’P%'WQWW% sugstituted and

unsubst 1 tut od’ af Y eHP IR BRI EHFLTSRNS! 8ol fsdbMfuscil oy ot oups.
and substituted am@ubgmutwh;td:bxﬁblkw«gtr@ﬂg@mbshtuwdnané ungubdtitategionpound  of
claim1l, wherein R12 and R13 are both he conpound of claim1,

wher ei n one of Retkaxyalkshgroups, subsfituted@andowpssipstitused andexiralkylwherein RL is

selected from t bstituted
al koxy gr oups, &ﬁ%@éél);é@tbg uzélo;éhﬁgﬂg%; tu@$%§&%&é&%ﬁ&gﬁ\%&%ﬁér oups,
substituted and substitasdd and edsbbétﬁut@dwfétdﬂocgclqmalkw@@u sut ed and
unsubstituted al kyI an noal E‘{g groups, subgtituted and unsubst I tuted

aryl am noal kyl upd=033 rP!-'QSé!‘d"eéﬁ'ﬂ Rindsiselectad EamdhglgtouRni noal kyl

and " unsubst ¢ é&ﬁgsﬁﬁgﬁ?ﬁt’@ﬁza‘“&@ﬂwﬁ YpEeL s, it ea and
unsubstituted algeyhsen- ka@ gums(a Mlpbupd LRdalRPAN apap ubst i t ut ed

aryl am noal koxy groups stitu ed and unsubstitut ed dial kyl am noal koxy
groups, substit @redprsaniH{heteseeydlyl: @roups aM(hataraexalWialkyhr oups, and

substituted and ar aI kox roups. -172- 5. The
conpound of cl ai &vﬁégﬁﬁgﬁﬁ%ﬁ?ﬁgmﬁﬁb@?%@r & erocchll)g groups,

substituted and unsubstituted aryl groups, substituted and

unsubstituted aryloxy groups, and substituted and unsubstituted

heterocyclyl groups.

2.  The compound of claim 1, wherein R'? and R"® are
both 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 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.



the group consisting of H substituted and unsubstituted al koxy groups,
substituted and unsubstituted heterocyclyl al koxy groups, substituted and
unsubstituted heterocyclyl oxy groups, substituted and unsubstituted

het erocycl yl groups, substituted and uggfbstituted al kyl am noal kyl groups,
substituted and unsubstituted arylammn kyl groups, substituted and
unsubsti tuted dial kyl am noal kyl groups, substituted anp unsubsti tuted

di aryl ami noal kyl grougs, sulhs cempeund pfickain dhudhiereindy’ is selected from

akyt am noal RS SORF e MEHER: e Er R ARl koxy

groups, subsdubstifutst and un@ﬁb@tﬁbtédlﬁé’térdbyélylﬁlkcﬁm g}@ebgogwo@hﬂéa%ndand

substituted and unsubstituted diaryl am noal koxy groups. 6. The conpound of
cI aimi, mmuhsmgtecthgf@r@@whdbw@rmupSh@Jbgatl@Upd@@dsiraubﬁgtu@ed H F, d,

N St BB B EN A SRS SRR o o1 i
1, wherein ajybktRféd aAE mesuﬁ’éutute%ﬁaryla?mn@élkwgﬁoapg &Bﬁwtéata?\@ or

unsubstituted heter occ?/ group The conpound claim7, wherein at
| east one ofureBpstitrés daailkyiamm@alkyl grwpbssubsitttetad@ndum;wuuted ed

h lyl,. . 0 9. Th d of
craim 1 wniayRrnoRBYEsioTiRs s eiBaiasd Gostodlitded] o Subst tuted or
unsubst | ¢ ut qUIKILAMENHOIGVGRYDSS LBSHER diPTid@itesP oonsi sting of

nmor phol i ne, 'pi perazine, piperidine, pyrrolidine, hi onor phol i ne, and
honopi perazmilwlamﬂma‘fkm(y(gmppsrsﬂbsllttﬁedtlandmnswh&mtuted alyldreinsalkong of R5,

R6, R7, R8 d d h | yl | ect ed
From ¢ he.gr.aipussaubsiiid Bnd nSubsREteebiiailFoaabery GleSatBnol i ne
groups, and sRsfutéd'bRd @@Gbéﬂé%&lhé}ﬁ@%d&!ﬁb&gﬁwﬁs groups. 11. The
conpound of claim 10, wherein . -173- 12.7 The conpound of claim 10,

wherein R2 is H 13. The conpound of claim 10, wherei n, R12 and R13 are
6 The compound of claim 1, wherein R is selected from

the group consisting of H, F, Cl, -NO,, 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 RS,
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.



both H 14. The conpound of claiml1l, wherein at |least one of R6 or R7 is
sel écted fromthe group consisting of-NR20R21 groups wherein R20 is
selected fromthe group consisting of substituted and unsubstituted

het erocycl yl groups; and - NR20R21 groups wherein R21 is selected fromthe
group consi sting of substituted and un tituted heterocyclyl groups,
substituted and unsubstituted am noal kyl groups, substituted and

unsubstituted al kyl anif®oal KiHe ggmpesnd eficlainh 110} @tiepaid RPristhst i t ut ed
di al kyl am noal kyl groups, substituted and unsubstituted aryl am noal kyl

groups, substituted a unsybsti tuted, djaryl am noal Kyl _.groups,,. substituted
and unsubstituted (al %@I) MA §ARPRd Rt/aaéfr‘ 35;&’8%%5&1?@093%%%%

unsubsti t ut gdsgt erocycl yl am noal kyl groups, substituted and unsubstituted
hydr oxyal kyl” ‘groups, substituted and unsubstituted al koxyal kyl groups,
substituted and unsubstituted aryl oxyal kyl groups, substituted and
unsubstituted heterocyld. yl dlHeytorgpouns of eaiin dutderdintat teastodewiRibst i t ut ed

het er ocycl yl oxyal k r s...15. The conmpound o im 14, erein RL is
sel ected f19 t'ﬁé\élﬁcﬁﬁg%@ﬁﬁm% C@f‘“%ﬁ”@?‘%‘hﬁ?ﬁ?tﬂi%ﬂs rgiRsubst it ut ed
al koxy gro : It ' I roups,
substi t ut edlﬂz:?]as %ﬁgéitbelgtﬂlﬁs 2%@ﬂ%‘?@%@ﬁ@%ﬁ’oﬁ{s‘%géﬁgt%@b g@ﬁgencg

unsubst i t ut deterokydipngroapskand MRTRS groupstwheredRANE setsatbd friotuthed

aryl am noal k stituted and unsubstituted dial kyl am noal kyl

| . ! )
groups, sub anjgzgu igﬁ'fﬁé&%‘éﬂglni‘t?dtaé@ unskibptituiech Balergsy e @igps. subst i t ut ed

and unsubsti ' S It d and
unsubsti t ut esgﬁgﬁ%ﬁénﬁQQ%E%X@%?‘O%E@OE&LQ{QW& %ﬁﬁ%ﬁnsu stituted
aryl am noal kmsubsfitotgusalkglahsnoalkylepoaps] substifuséd and ensdbstitutddan noal koxy

groups, substituted and unsubstitute I aryl am noal koxy groups, and
Subst 11 ut ed dalkylamn kyltgﬁ@w,(syﬁﬁmu;jchawyawbr&&vﬂ@e@v@mnaalkyl. 174- 16. The

R e D L L g
het er ocycl ylandkmeubstitutes (alkyl)(aryl)aminoalkyl groups, substituted and
unsubstituted heterocyclylaminoalky! 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
arylaminoalkyl groups, substituted and unsubstituted dialkylaminoalky!
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.



substituted and unsubstituted heterocyclyl oxy groups, substituted and
unsubstituted heterocyclyl groups, substituted and unsubstituted

al kyl am noal kyl groups, substituted and unsubstituted aryl am noal kyl

groups, substituted and unsubstituted dial kyl am noal kyl groups, substituted
and unsubstituted di aryl am noal kyl grotps, substituted and unsubstituted
(al kyl) Caryl)am noal kyl groups, substituted and unsubstituted

al kyl am noal koxy groupgs. sufis béMb@dn@'&f’c!éﬂﬁHQSWHe‘r'éIﬁCRW’sﬂéPéﬂté@a' koxy
groups, substituted and unsubstituted dial kyl am noal koxy groups, and

subst i t ut ed feora thegrasn Wmﬁl%tmgﬁfdﬂwlﬂm‘tlﬂdad leodyurgiubsiisited alkoxie conpound of

"N, subst 1ot et e pBEFmeat R SRR G obPps, ana

substit ut ed @!b@tlwl’édlbﬁﬁ'dn'éhﬁﬁitlth@oeﬁét@btfdyﬂylogrg?bgﬁs s]tﬁ)stlﬂ'diéd @ﬁapound of

claim14, wherein R12 and R13 are both har maceuti cal formul ation,
conpri si ng tUﬂﬁUbé’thtQSiJthemlew g6eLpSe Substitutas a_ncisnsubsitbtmbdnat ion with a

pharTecet | AR 870 S e S SR BRSO, Lol
claims 1-18 §rgups ubRtitRcd aht UnsAbsHtutRrAdiafkyRIMinbakyL§Rups, treating cancer.
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 H.

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 one of claims 1-18 in

the preparation of a medicament for use in treating cancer.



