I i MAR 2005 WD 02/ 22598 PCTI USOL1/ 42131 -1 QUI NOLI NONE DERI VATI VES AS
TYROSI NE KI NASE | NHI BI TORS FI ELD OF THE | NVENTI ON Thi s inventi b M8r8&i ns
generally to treating diseases characterized by 5 angiogenesis including
cancer. Mre speatisenl |y, the invention described herein parigsonsziiio
treating diseases characterized by activity of vascul ar endothelial growth
factor receptor tyrosine kinases. The ﬂresent I nvention provides, snal

nol ecul e inhibitors of vascul ar endothelial growh factor receptor
tyrosi ne kinase, pharmaceutical formul ations containing such inhibitors,
nmet hods of treating patients 10 with such pharnmaceutical fornulations, and
to nmet hods of preparing such pharmaceutical formulations and inhibitors.

BACKGROUND OF THE | NVENTI C]\IQ%LI"J“&G& ?ﬁRﬁlﬁ%EsiA%tﬁR@smPkl E‘»E ti ssues of

t he human body and supply tissues w gﬁgRgn nutrients as well as
renovi ng waste products. Under 15 typical conditions, the endothelial cells
lining the capillaries do not divide, and capillaries, therefore, do not
normal ly increase' in nunber or size in a hunman adult. Under certain
normal conditions, however, such HELEWOF EHE INVENTIONdamaged, or during
certain parts of the nenstrual cycle, the capillaries begin to proliferate
rapidly. This process of f{THhnvatineperaapigedenallyas treatmmdiseases khasidctenigedityood

vessels is 20_known as angi o enesi s g\é neOVﬁsclwgl#i.zat'.on See Fol kman, J.
Scientific Amgri CHHOSCHeS Mglugng eapcer ) Mere SPeRFGTILY Ml YLUER PSR W heal i ng
is an exarrp:jehof lpe@ﬂﬁsh@ﬁh}lt&iggié@@e§&ialrd&&ﬁia&gwl | c&ﬁii)zﬁftdaﬁjnéaduﬁddﬂ@liﬂlcﬂdé\b?l i fe.
During woun ealing, the additional,_capillaries provide a su y O
oxygen and nutri é??f‘g,.re‘ifP'Bﬁﬁ’f@mﬁﬁ(&ﬁfﬂsaﬁ esepy E%%?'Pﬁrﬁﬁldﬁﬁ’dmia tle

removal . After tegniiided bfQAscalar dothBRa lgidvah RicRE E&ctptod Hfosde kAR, | | ari es
norfral Iy regress. Lynboussaki, A. "Vascul ar Endothelial G owh Factors and

their Receptors PhAEReFueA formylgtiens contpiging such jppipitors, fpethndsiof treatipg patrentsnos WO
02/ 22598 PCT/ IUSO“ﬁt’hAsaé{sﬂhar@aceutical formulations, and to methods of preparing such

pharmaceutical formulations and inhibitors.

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 waste products. Under

15 typical conditions, the endothelial cells lining the capillaries do not divide, and
capillaries, therefore, do not nor:ﬁally increase in number or size in a human adult.
Under ceriain 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 forﬁljng new capillaries from pre-existing blood vessels is

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

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

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



Dissertati on, University of Helsinki, Mlecular/Cancer Biology Laboratory
and Department of Pathol ogy, Haartman Institute, (1999). Angi oge elshiﬁi?ﬂlﬂfo
plays an inportant role in the growh of cancer <cells. It is known

once a nest of YOIHZEM cells reaches a certain size, roughlypérfasé@zianm in
di aneter, the cancer cells nust devel op a blood supply in order for the
tunor to grow |l arger as diffusion wll not be sufficient to supply the
cancer cells wth enough oxygen and nutriehts. Thus, inhibition of

angi ogenesis is expected to halt the growh of cancer cells. Receptor

t yrosi ne ki nases DidsdrSibn 20givi s that regul ate
devel opnent al ceI I growltlh and Iy&%re&? &“%g‘h‘w&%ﬁﬁaﬁﬂ%&?—awa%g@%rat| on
of adult tissuesDeriseshefPatiplogyt Hadrtmanllnstiete) (18bg)l ogy 129, 895- 898
(1995); van der Ceer, P. et al. Ann Rev. Cell Biol. 10, 251-337 (1994).

Pol ypepti de |igands known : o are known to
activate RTKs. Signali ngﬁg?og&?%asg gﬁ&?l garﬁﬁ’"ﬁ%r{a r’lﬁﬁ‘ﬁr%o‘ﬁthé’ﬁf:mrl n
conformation in tHe Itgs knaver that ondoara¢sh opéantdd@eNCReiie) cérafiiisd, lp&,

di meri zati on. s Lygholssia "Vascul ar Endot hel i aI Growt h Fact and
their Receptors in Enbr;lé/l%agméﬁdmﬁamc ﬁ S migt deyeien 2 o loﬂ‘éﬁﬂ’é]ﬁ@o[ﬂeﬁmw@tl on,

Uni versity of Hemionio gIOWﬁirgmﬂsa!ifﬁﬁhnGaﬂn no&dﬁuﬂﬁcn’t—ﬂ)bsﬁlbﬁ%‘&f%aﬂ&geﬁfpa” ment

of Pat hol ogy, % Instltute 9,@1 Ulrich, A
203-212 (1990). Binding o EEhE Tyl  Biupriehikitire otrngiogeriesis is axpecaeiapt or

t rans- phosphor ylhattitengratitsgfeaidet elfsyr 0si ne resi dues and subsequent
activation of the catal yti c domai ns for the phosphorylation of cytoplasmc
substrates. Id. Two subfa | ies of Ks are s ecific to the vascul ar

endot hel i um  These i ncl u BePREYOsine “&P“éﬁa hAE ransmembyon pblypemides VEGF)

subfami |y and thmtﬁ:gla%dewebﬁﬁénm cBl Bfowh hnét diffb:RRiSaribh,| relFO4R ude
VEGFR-1, VEGFR-2 Shi buya, M. et al o' o%ogen‘é‘hg'% 519- 525

(1990); Ter man, %ge“er tigy @ fyot = ﬁ&&%ﬁ@%ﬁne’“t&“"ﬂf&ﬁ??ﬂ%% CelOBiology AR, @b5gBRa, 0. et

al ., Cancer Res.(193); vi#@er/d&r(1.992) AnlREhECs Blolt 11 YE 7 Hg ham |y have
been descri bed 3 belt{(}?élabl e. to induce vascul ar pérnea and

endot hel i al cel | SIS KPP BroWbIfesiors of RGOS KAVORI 2858
PCTI USOL/ 42131 R:msd@ignafmgem in@olV&Y 1ffand BUSEE 2nfS ARG QSENESS, ANE.

vascul 0genesgks. e)'(:tgrrnala JomamNof tl?c receptor resulting in its dimeriz
ation. Lymboussaki, A.
“Vascular Endothelial Growth Factors and their Receptors in Embryos, Adults, and
in Tumors™ Academic Dissertation, University of Helsinki, Molecular/Cancer
Biology Laboratory and Department of Pathology, Haartman Institute, (1999);
Ullrich, A. et al., Cell 61, 203-212 (1990). Binding of the ligand to the RTK
20 results in receptor trans-phosphorylation at specific tyrosine residues and subsequent

activation of the catalytic domains for the phosphorylation of cytoplasmic
substrates. Id.

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

Members of the VEGF subfamily have been described as being able

to induce vascular permeability and endothelial cell proliferation and further



at,, Endocrinol. Rev. 18, 4-25 (1997). VEGF is known to specifically bind
to" RTKs including VEGFR-1 and VEGFR-2. DeVries, C. et at., Sciencke! R&B2005
989- 991 (1992); Qinn, T. et at., Proc. Natl. Acad. Sci. 90, 7533-7537
(1993). VEG- Hwettemsbsat es the migration and proliferation ofCE¥#bEIhal i al
cells and induces angiogenesis both in vitro and in vivo. Connolly, D. et
al., J. Biol. Chem 264, 20017-20024 (1989); Connolly, D. et al., J. din.
| nvest. 84, 1470-1478 (1989); Ferrara, N. - al ., Endocrino. Rew. 18, 4-25
(1997); Leung, D. et al., Science 246, 1306-1309 (1989); Plouet, J. et

at., EMBOJ 8, 3 o anay be

cri t ical to the gi?%mﬁﬁé)%fﬁ(%‘gﬁg}aﬂrdugegﬁgﬂ?go%%gmggﬁ %ﬁp‘g}%ﬂ%‘é \E&PW& e

VEGF- RTK, subst arali, ﬁndce:ﬁbolr RevhHy 8- 25 E197). UMBET tisakmwit to mlfe:hmpbmmmr apeutics

ggglt Og;ﬁeglntsagongﬁ%o E%ég[:ﬁt %?Ifd hgéﬁ%s 6&%&% égﬁ%’b t“fa}‘%ga? Y8/ A wi de

variety of chem i _(mﬁp@ﬂﬁkﬁ lamdalqurmmaﬂjmm BaveD usems%ump.orvmn: as

havi ng activit agal st one. of VEG-- i ncl ude

G nati o der 1 Dar T PUBES diaRigGigh St PR YBShiEs S A ot | nar de
derivatives (see,angiogenesid'6dif ihid hdd in vAD! ICRARSE, COBPAUNUBIA SGRmM. 264. . WO
01152904), peptidom netics s%see WO 01152875) ui nazol i ne
derivatives (sec00F/-#024 (1989 @P@?{gf Roct 2, QS@‘%Q&‘)CS?TgﬁOH78ﬂ578 dAtDbodi es

(see, e.g., EP 186220 E0A. AtpHocri@d' RQ“51854é96@7%Q,eL§é rsad Y ; aniél ns

and 5,10, 15-triaryl-corrol es (see, : . heterocyclic
al kanesul f oni ¢ an@O&l}2HE%Ar QWH @t ?delEMBQiélgi eriﬁgé(@@e e.g.
DE19841985), oxindol yl qui nazoline derivatives (see, e.g., WO 99/ 10349)

1, 4-di azaant hygaci ne deri vagiygs aﬁﬁ@ﬁnesﬁ lgknovJﬁ tSbe CAtiGMto AP growdh d&3ndtl)
and cinnol i ne derivatives (see, 34876), and various 25 indazole

compounds (see, engto WGQM@ZEB’G‘QE&E@W@ER@'KZ W‘m%reffeﬁ%h?l"nbﬁﬂﬂyl

substituted conpqiiadsx
01162251, and WO D7 62%?\26%82‘%%?@%# %’E?qgaet%}zﬁ%bgg’?%s of "Eﬁp‘g"f@ﬁﬁ?g%a’ve

recently been di Selibjs erretand puRicRenesigond, hopsfaliy lé@ffﬁ@tﬁmwpamor prelferpticed| y
capabl e of inhibiting, nodulating, and/or regulating signal transduction |

1 MAR 2005 . WO 02/22598 Pﬂv/i&ﬁﬁarﬁw ll?eﬁlicaﬂcompounds and compositions have been
15  reported as having activity against one of more the VEGF-RTKs. Examples include

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

20 705 Al), various 5,10,15,20-tetraaryl-porphyrins and 5,10,15-triaryl-corroles (see,
e.g., WO 00/27379), heterocyclic 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. Patent No.
5,763,441), and cinnoline derivatives (see, e.g., WO 97/34876), and various

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

Various indolyl substituted compounds have recently been disclosed
in WO 01729025, 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



ofi both receptor-type and non-receptor tyrosine kinases. Some of fﬂg 005
di scl osed conpounds contain a quinolone fragnment bonded to the i'n P@F or-
benzi m dazolyl group. The synthesis of 4-hydroxy qui nol one and 4-hydroxy
qui nol i ne 5 deVP¥&3%es is disclosed in a nunber of referengefusdifbis;

exanpl e, UWkrainets et al. have disclosed the synthesis of
3-(benzi m dazol - 2-yl ) - 4- hydr oxy- 2- oxo- 1, 2- di hydroqui noline. Ukrainets, 1I.
et al., Tet. Lett. 42, 7747-7748 (1995); Ukainets, 1. et al., IChimya

Get erot si kli cheski kh Soedinii, 2, 239-241(1992). Ukrainets has also

di scl osed the sy I nticonvul sive and antithyrojd activity of other 4
10 hydroxy qui nopgﬂr@}egcﬁég{lhg%mgr{lé)%@cgptgﬁg’ﬁ(’s&’se kinasés. ‘Some of the disclosed

1H- 2- 0x0- 3- ( 2- berommmndiaotain J quinoldny gyt boRGId 1 She ihl!mg\i &%E:Emidazoﬁ‘ pal
Khi mi ya Ceter ot s'grlé{li cheski kh Soedinii, 1, 105-108 (1993); Ukralnets, 1. et
al ., Khimya Cet rot'si kl i cheski kh Soedinii, 8,  1105-1108 (1993); .
Ukrainets, |. et al., Chem Heterocyclic Conp. 33, 600-604, (1997). 15 The

synthesis of various qui nGhe petsi of &hyat68y qindloreCdnd %8 dtdty WnoR /el 48694
These corrpoungjs &rgatdi scILﬂosc?deals capabl e of binding to nucP'ear or none
receptors and bei g  usefisFeSrd O3 1imbes ¢hfgtepaetso doi skample Vikrainets ecal. and

bone growth. Thieve ai3¥10d0 dse Fh@ed &@-@E&%ﬁﬁ%ﬂz%ﬁ)$ﬁ}&gxau§ _gj“ghl ,in the
w t h” nucl

treatment or prevention of di seases associ ated ear Nhornone

receptor famil i cSBYdseauineling  Wkigimesol. iehdl..dlet.ihett #Y.cB47774M{1685) erdeg ene
ring of the quimed AN&KhirSivsdeeidili n sul Lyg are disclosed in
WD 92/ 18483. These _corrpollljnds aﬁtgﬁﬁ?%(%ségﬂz%gg%gﬁg%@m rffmets has

phar maceut i cal faerflitclosedohe synthesigsantipasablsixeramt sntitiQuoid @bty ol Ble£QUNAT i N

derivatives [iavewBRSD o ‘ ' 25 use, | variety of

appl i cations unr ol at ggltn ?)ISJrlréégilﬁgl ea%ﬁoékp Eraﬁzéleu?’f%i‘ﬁf?wmﬂaaﬂyeﬁs.

Ref erences t hat hyedpgyquinolinheUlgaingis iatt abn Kbimigai Geetaiictlski Bobyes, for use
i n phot opol yner i;gat Ltion r. for. Lum.nescent properties include:
U's. Patent No. g?ggﬁlﬁ%zeﬁ‘gﬂts‘%gsdit%ﬂaﬁ%‘ﬁ& iergpikhchsiih Sengim, 81 p
7-43896; JP 6- 99305-1103R188)2BRe0AS, IER a19 Théh; HerebeliicAonk3 3456b0-doal VAR

2005 WO 02/2259{%1@ / US01/ 42131 45 Despite the exploration of a variety of
chemi stries to provide VEG--

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

prevention of diseases associated with muclear 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 disclased as having
25 - use in a variety of aﬁplications unrelated to medicine and pharmaceutical
formulations. References that describe the preparation of quinolone derivatives for
use in photopolymerizable compositions or for luminescent propertic; include: U.S.
Patent No. 5,801,212 issued to Okamoto et al.; JP 8-29973; JIP 7-43896; JP 6-9952;
JP 63-258903; EP 797376; and DE 23 63 459.



RTK- ant agoni st therapies, a continuing need exists for conmpounds that
inhibit the proliferation of capillaries, inhibit the growh of tunibM&R 200
and/or inhibit vascular endothelial growh factor receptor tyrosine kinase
and phar maceutwoak2fsew mul ations 5 that contain such conpourkdg/usuisesd al so
exists for nmethods for adm nistering such conpounds and pharmaceuti cal
formulations to patients in need thereof. SUMVARY OF THE | NVENTI ON The
present invention provides conpounds, pharifaceutical fornul ations

i ncl udi ng the conpounds, nethods of preparing the pharmaceutical 10

fornul ati ons, and net hods reati ati.ents w th ar mac

fornul ati ons and corrpoun&gsﬁ*ﬁéﬁ'b?’@gogﬂ&n Oﬁegﬁfﬁ%ﬂ%%ﬂ%\ﬁ% ogrq‘qu%l{{é(agoup of
conpounds havi nngantﬁgohléﬁﬂlkkraﬁed a cheniog\teed &:xadts Rk sempruadd tiesinkidutener s of
t he conpounds, phar maceut i cal acceptabl e salts of t fgﬂtlz]glgﬁounds and

phar naceut i cal | yPHH %@@é‘ﬂfﬂﬂ*]@r@%ﬂ‘{“‘s‘b‘ the gwvth o1 HIBIREY &n JREUkRr has the
fol I owi ng formil dokelip26 i ficibrtr&‘aeptf)f %%suﬁ"]@dé@eﬂfd phafRREARS! forfmiifiiong! ect ed
from-OR") groups, -C(= R' grou R 12R13 gro substituted or
unsubst i t ut ed3al Hiahgantain wbgommu |&B€0éc¥158r€x1§ﬁ§a'b‘§?[ﬁ?‘l§t fagadmipistepgg 2005 WO
02/ 22598 PCT/ USO Q&L or
unsubstituted al %ﬁ %%é’l%g@t@?oups tlﬂl?ﬁ%}s{{lﬁt?gﬁ@aue@uﬁﬁlﬁ%&sgtﬁ%fcﬁ{ ed

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

groups, substituted or unsubstl%ﬁ Sg ﬂ? W g oups, substituted
or ugstj_btstittgtﬁdt(alkyll)(?ryl) o %%Jrr e |éuted or gt't o
unsubsti tuted heterocycl yl.am noa rou subst i or ubstitute

saturated heterocyclyl gr éese"éﬂﬁ'glftﬁ’flﬁfcg’bdeﬁfoﬁoélﬂ% ?rfﬂa‘éed'ltjcaﬁ

het er ocycl yl OXyakdfh‘h]aﬁbﬁﬁﬂﬁudmg&ﬂb&émﬂouh@dnﬁhodﬁtﬁ[ﬁﬁﬁtnﬁpﬂﬁ@hhﬁd&ﬂmml kyl
groups, or su stituted or unsupstituted ar rou Z is selected
fromo, S, orNR OIEPBH?J‘? andymethods b treatiag pafls wﬁ’lzﬁrfg?gmg?ﬁgtpghf?émw“om
different and argnd ¢ paidently selected fromH d, Br, F, 1, -CN, -NQ2,
-OH, -OR' groups, -NR16R' groups, substituted or unsubsti tuted am di nyl
groups, substituted or 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 gronp of compounds:

Y is selected from ~OR groups, -C(=0)-R" groups, -NR"”R"
groups, substituted or unsubstituted alkynyl groups, substituted or unsubsttuted



uhsubstitut ed guanidi nyl groups, substituted or unsubstituted prinary,
secondary, or tertiary alkyl groups, substituted or unsubstitutqqdﬁﬁﬁmm
groups, substk&uted or 15 unsubstituted al kenyl groups, substitute r
unsubst it ut ed At AP groups, substituted or unsubstitut ePGTaisereayic| yl
groups, substituted or unsubstituted am noal kyl groups, substituted or
unsubstituted al kyl am noal kyl groups, substituted or unsubstituted

di al kyl anl i noal kyl groups, substituted or ®nsubsti t ut ed aryl am noal kyl
groups, substituted or unsubstituted diarylanlinoal kyl groups, 20

substituted or ieesstyclyldiyt @ebupalsinétiearoy hham@eh LofHERURT: o3 stituted
or unsubstituted heterocyclylal kyl groups, substituted or H2UDSt i t ut ed

di bet er ocycl yl arfPhRORHES or Hswishted digbelaminealicy] groupmsubsinitéd dramisubstituted
(heterocycl yl) ( ari¥hidgi wosYiund H%? - or_upsubstituted

(het er ocycl yl )(ar?l)ammﬁgﬁyqs_yd]r o{tﬁ'%g(?%'?n%- 1&%@%‘;%@6@?&2@%& R6, R7,
and R$ may be t fEbsiified erungatistiwred falkl)}aryBaminoalhylepens cabitiuteebiect ed from H,

a, By, F, Zs - NQ&b - - DR2' . groups, -SH - SR22groups,
-S(=O Ru groups, -S E‘%@ﬂﬁ%ﬁ%ﬂ%@%ﬂ%ﬁ%ﬁ%ﬁsﬂbfﬁggop Wisuhsfiwipd safurateds

ami di nyl gr oups betdsselyt growe, mrbﬂmtsdlbﬁﬁﬂshhﬁtiﬁﬂe@b@d?b@icﬂ)ﬂxyﬂkﬂlgﬂﬁlﬁs,
substituted or y t tutecL r ry, secondary, or tertirary alkyl groups,
substituted | 1 @%ﬁ %@Wﬁ%”fgg’i%mﬁ@gq P% 21 ubstitited gF uinbsiigied t ut ed
aryl groups, substléetyatkgtgrotpsyinsubstituted al kenyl groups, substituted or
unsubstituted al kynyl groups, substituted or unsubstituted heterocyclyl

groups, sSubstituted or substitute terocycl yl al kyl groups, -C(= OR
groups, substituted or %éﬁ?@ﬂ%ﬁf"é‘ ’;ﬁioﬁé‘ﬁ*k?l"“@%oups, substituted or

unsubstituted al kyl am noal kyl 5 groups, substituted or unsubstituted dial
yl ani noal kyll10gr oups, subsR'i R4tRIdamirR? mayshehisé st @clifiéryatand meal Kyl groups,

substituted or I Lar 1 Qo yl .0 ps...substituted or
unsubst it ut ed (%%%P%%Q%ﬁ%gﬂl ﬂ%ﬁ*’@; Hb?('lo p's(;N’s'trl}%gt TQI'Ert'Q(ﬁ{ﬂm“PS’
unsubst i tut ed heWRYRE godups,anbstiosddior ungibitped amidasi igtdupe Quiitinkbasdbst i t ut ed

di het erocycl yl ag rou substituted or unsubstituted 10

(heterocycl yl ) ( S’.’ﬂ@@ﬂ‘%ﬁé ﬁ'%ﬁﬁk’@? BTGPy 5‘%",5“@1?3& PREPERUET PRREY biEondaDe @

51 hgt er oclyﬁ I IyI ) ( Brydry alkyhpahﬂcykubqgﬁw&; uxﬁhl%ﬁﬂté@ﬂrﬁ?ﬁﬁﬁpﬁ%%{ﬁt&ll but ed

ydr oxyal ky g e S %}Ftl uted or unsubstituted al koxyal kyl groups,

substi t ut ed Rr E’%ﬁﬁ%‘@# eé’éf} EIQVR?H BOFLRIRG Pr BRagbsutectAliogberorRsut ed or

unsubstituted hatbetitory ok whsakstialddtetedb QRPBaroups, substituted or unsubstituted
aminoalkyl groups, substituted or unsubstituted alkylaminoalkyl groups, substituted
or unsubstituted dialkylaminoalkyl groups, substituted or unsubstituted
arylaminoalkyl groups, substituted or unsubstituted diarylaminoalky] groups,

20  substituted or uiisdt stituted (alkyl)(aryl)aminoalky] 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’, 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?
groups, -SH, -SR” groups, -S(=0)R? groups, -S(=0):R* groups, -CN, substituted
or unsubstituted amidiny] groups, substituted or unsubstituted guanidinyl groups,

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



R?: and. R 4 may be the sane or different and are independently 1’{3 @g?@ged
fromH, -OH, substituted or unsubstituted al koxy groups, substitut
unsubstituted aryl oxy groups, -NR2, substituted or unsubstituted al kyl am no
groups, substWeer®d®or unsubstituted aryl am no groups, sulITUSQvEB1or
unsubstituted dial kylam no groups, substituted or unsubstituted

diarylam no groups, substituted or unsubst | tuted (al kyl) (aryl)am no
grioups, substituted or unsubstituted al kyl “groups, 20 substituted or
unsubstituted aryl groups, -C(=OH, -C(=0 -al kyl groups, or -C(= O-aryl

; R1O i '
groups: RO 1> o8l SRRk AR W fil Pl WIRMIBILISS AN SEANIS
groups, -C(=0 -er W“Qﬁtmmlsqnqm@(gﬂl)@ subkejthted poumsbsm@(cﬂ@)mdyll ETQEpSLIPS,
L oy DA o b BB AT Bl L O o R Y1) 2
- NH( al kyl ?\l( gr oupex; unshibdtiansd a)mechramypgroupd\lswskgate)i&r gnsnuasul\tlc(:d ﬂltbﬂhrkmba)llbalr g/lz)

roups, - ar rou - eroc ro £erocyc

O ouhe. N ai By Froes Pt bt SRk b aryRd &
- C( =0 NH( het er ocymsuptiuted SyRminodRyl-gebif )M}Etﬁﬁted SCYSListiutedghAYIRGinoaliyl
-C(=O N(al kyl') (heterocycl.yl) grou MAR 2005 WO 02/ 22598

PCT/ USOL/ 42 131 - groupy, 5@)5 wfrewgit@ft%gﬂ&ywafﬂwl GruRsy BROSGRIGE 8 or

unsubstituted heigbammed Nei@bdg¥ ]aﬁﬁﬂiﬂﬂ@l’\ﬁx&ps' &b%ﬁb@&b?ﬁinsﬁﬁéﬁmtéd - NH2,

- NH( al kyl) groups -NH(aryl) oups roups -N(aryl)2 groups,
-N(al kyl ) (aryl) @wheigs Cl}llNPl(ﬂﬁghérB&’Pélsybs}mB‘? stitstefl het er ocycl yl ) 2
groups, -N(ahgyl) lfeﬁ%c?él?ﬁééﬁéy)jﬁm ﬁm S,’s s%b(éd)c(r%ﬁxﬁaﬁt%)é&' yl') groups,

-0-al kyl groups, O aryl “groups, ete ocycly oxyal kyl ~groups, or
subbtituted or ufhetesesytly aamwlkglrgmwg., suRgtiruted onwlselstimepdthydioryalky!

substi tut ed or upsybeLisiba @hitbaRrobRRoyRIShink UhBtlefEe IISUASH o0

aryl groups, fitute unsu stltut cyc groups;,
is selected fronmylﬂzsﬂkxltHMsmrsuhsgmmgtowmmaltabd(wergmlypwalmumsrpa;,t ut ed or
unsubstituted aryl groups, substituted or unsubstituted heterocyclyl

8[1 gﬂgzt |t ﬁedal Koxy group® ./ ¥M ey vBiRURRe or MHrenSHA ST ihddpesheMy

15 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
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;

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

25  -C(=0)NH(alkyl) groups, -C(=0)NH(aryl) groups, -C(=0)N(alkyl)2 groups,
-C(=0)N(aryl): groups, -C(=0)N(alkyl)(aryl) groups, -NHz, -NH(alkyl) groups,
~NH(aryl) groups, -N(alkyl)> groups, -N(alkyl)(aryl} groups, -N(aryl): groups,
-NHi(heterocyclyl) groups, -N(heterocyclyl): groups, ~N(alkyl)(heterocyclyl)
groups, -N(aryl)(heterocyclyl), -C(=0)NH (heterocyclyl) groups,

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



héterocyclylalkyl groups, substituted or unsubstituted arninoal kyl groups,
substituted 15 or unsubstituted al kyl am noal kyl groups, substituted or
unsubstituted dial kyl am noal kyl groups, substituted or unsubst i t Ui dAR 2005
aryl ani noal kyIW@P#38, substituted or unsubstituted diaryl poirosslskayi
groups, substituted or unsubstituted (alkyl)(aryl)am noal kyl groups,
substituted or unsubstituted al kylam no groups, substituted or
unsubstituted aryl ami no groups, substituted-or unsubstituted 20

di al kyl arni no groups, substituted or unsubstituted diaryl am no groups,

bstituted s [ | i ..~ (=0 H,
"% -8l kyl “or e agy hlonSlubiinbi bl iy B BsiGinnyd ot
-C(=0) O aryl gr owesocyel@ak@) Melgps; - C(=0) NH(al kyl ) groups, -C(=0) NH(aryl)
groups, -C(=O N(al kyl)2 groups, -C(=O N(aryl)2 groups,

-C(=O N(al kyl') (aryl) groups,. -(=0k-het.er C ., _grou

-C(=0 - O heterocycl yl gr ogpgs, se&%ﬁfﬁ—@héﬁ%’éw&]@agg?ﬁ?ug@(ﬂyl) groups,
- €(=0) - N het er ociialipily 2rappsuPéaryD:GrewpsNO¥(aNey )ahya) QbQﬁYWH@kteﬁfc9Mﬂ?3 ..
substituted -or un %'b-if t ut ed B}et erocyE‘J | ami noal kP/I groups, substituted or
unsubstituted HY okya(*?(tﬁfpcy&y LpYUPS &4‘1"55&'9%0% YOrEEOMRSt i t ut ed

al koxyal kyl gr oupPgarylxhésrdot , lok 850 D-ar¥ B2 42131
-9- unsubstituted aryl oxg&iﬁ?ﬁ&?gups, su gtllg??taed or%ﬁéﬁ%@%ﬁgg{”@%{

bet er ocycl yl oxy & 95 °F Y orsubsiitatey) aryl grqups:) (het erocycl yl) groups; R S
and R 9 may be the sane or different and are independently selected from

substituted or unsubstitur'2i salettyd FrEmORPSbstRutes bi disbRdnad ;mﬂﬁg{qﬁh%t uted 5
aryl groups, substi.tuted or unsubstituted beterocyclyl groups, substituted

it
or unsubstit ut é‘ﬁbsh'@tegro(’ié’f}%’lb?}“étﬁwl §TO8RH & substitutey! jqr unspstiytedihdtsrbeygiydups,
-C(=0 -aryl 16r ogpsps;- C(=O) NH2, -C(=O) NH(al kyl') groups, -C(=0O NH(aryl)
groups, -C(=O N(al kyl)2 groups, -C(=O N(aryl)z groups, -C(=0O N(al kyl) (aryl)
groups, -NH(heterocyclyl),groups,, -N(heterocyciyl)?2 groups, 10
“N(al kyl ) (heterocyclyl) gt oﬁﬁé, e\ fP?Sf‘H’é?dé‘d’é?@PW‘Fd@ﬁ%hﬂwpssubsti t ut ed
or unsubsti t ut eebsdmied @f bkybst@IOLEF] grHURS bitsiifuRd of LnddPsiaRed héu%@ﬂ

al kyl am noal kyl (%roq&s_[, al%UbSti tuted or unsubstituted dialkylam ngzlal Kyl
groups, substit GTBR> P AFSHLEPYRS L REPXX BJauRFy DBk Rapptityfed apudsubibiaed t ut ed or

unsubsti tut ed dheteptyrgiapglgktps, GoBdidsSed &L\Q%ﬁﬂsiihﬁe%%ﬂoa}kgﬁ %‘Rﬁ%s' E@}sﬁtﬂted
(al kyI)(aryII%am noal kyl groups, substituted or 15 unsubstTitute
het er ocycl yiar n"hyrESHus QHIYY BHUPS, FubENGd; gy tuagnbstituted

dialkylaminoalkyl 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 unsubstituted

20  dialkylamino groups, substituted or unsubstituted diarylamino groups, substituted or
unsphstitutcd (alkyl){aryl)amino groups, -C(=0)H, -C(=0)-alkyl groups,
-C(=0)-aryl groups, -C(=0)0-alkyl groups, -C(=O}O-aryl groups, ~-C(=0)NHaz,
-C(=0)NH(alkyl) groups, -C(=0)NH(aryl) groups, -C(=0)N(alkyl): groups,
~-C(=0)N(ary))2 groups, -C(=0)N(alkyl)(aryl) groups, -C( =Q)-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 heterocyclylaminoalkyl groups, substituted or unsubstituted
hydroxyalkyl groups, substituted or unsubstituted alkoxyalkyl groups, substitated or



di¢het erocycl yl anti noal kyl, substituted or unsubstituted

(het erocycl yl) (al kyl )am noal kyl, substituted or unsubstituted 2005
(heterocyclyl) (aryl)am noal kyl, substituted or unsubstituted al koxbél”l@l
groups, substwouiregesor unsubstituted hydroxyal kyl groups, rEuxsoi2utzed or
unsubstituted 20 aryl oxyal kyl ' groups, or substituted or unsubstituted

het erocycl yl oxyal kyl groups; R16 and R7 may be the sanme or different and
are independently selected fromH, substituted or unsubstituted al kyl
groups, substituted or unsubstituted aryl groups, or substituted or

and are i ndependBHEPIIGS wEPERIGErPB R SRS PRSI O RSPt
al kyl groups, su hd. Wk ed(00)-NunsaRtdrédyt T gaduph; groups, substituted or
unsubstituted be er%cycl yf g)r oups, -C(=OH, -C(=0O-alkyl groups,

-C(=0-aryl groups,-C(=O N2, . ~LC(=Q NH(al kyl)_groups, -C(=0) NH aryl
gﬂ)up)s, - >é( :%) Nl(JgI kylc§ 2 zglpol_izLP&Q,R %@’(é@?\lﬁﬁ?%?%#ﬁ?%%ﬂ%?e%dcgnwﬂﬁg i
- C(=0) N(al kyl') ( asydcledFt i Ribstitnied olfsuBetikitéd iy gips, sibslitubdaRr 20bstitiled
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unsubst i t ut ed> het®t 8wyes. yebstinied of prypstitutedshaterpoyelyt BrquRsy S‘thﬁ%‘aﬁgf’ft ut ed
ami noal kyl or 0UPSueubiiiitd b SGcOfINBB. LEW O, -l arnighagbky! o oups,
substituted or unsubstituted dial kylam noal |l cyl groups, substituted or
unsubstituted ar yTEr®yaal fegups giCéaHNHe, 6+ CoNH aEy B erenps.ub$ O NH ey b
di aryl am noal kyl PS¢ ' Ol~¢U {, L m noal
cyl groups, -C( Egﬁm-gﬁetégrgwc IFZL%@%S’pSC,( @)Z%i E:%gﬂ wﬁlgtg’e_rtgclg#ﬁ@gﬁg%}gs,
- C(=0) NH( het er oc gmiupd, )-NHi(letepecycly Pgrdips, NNistesecy elyidd grpym. gr oups,

eyl

-C(=O N(aryl).thet cyel yl roups. s ' ' £

het erocycl yl At noﬁq%ﬁ&ﬁ%ﬁ%ﬁgyl?gﬁﬁgsf ?#%f’ggﬁcg%[g%ﬁggl%@? ﬁ%ﬁ%

di het er ocycl yl amunmaitioptd gniooghisy) gaups tsibstitugd oo unswhsined alkylammoalkyl

(heterocyclyl) (al kyl )amn noal kyl S. .S tit u { tuted

(het erocycl yl ) ( a%%ﬁ%g&? c‘%l""%ﬁ’%ﬁ%gc} dlsublza?’ﬂoi%g%r%{rp SU%@%E@H %rut ed

hydr oxyal kyl  gr abgubstinkedsiylainidositty Igfroups s substinitedidbrachsatistimsed alidrylhmigppakyls

substituted or unsubstifute aryl oxya | .gr S upstitu -

unsubstituted he@EUBYyEPRY él“R%’}’Stﬁ'?{tS%Eailfyl)g'fﬁya%%ﬂoaﬁ(yp"mum’ bfiicild or

- (=0 - N(al kyis) ( hedulsRayd hatdrpeyglyirsialkiyl, subsBRiEd odRddsubstindted nay be the sane

or different and d%(et%mcyclylammoalkyl, substituted or unsubstituted
(heterocyclyl){alkylyaminoalkyl, substituted or unsubstituted
(heterocyclyl)(aryl)aminoalkyl, substituted or unsubstituted alkoxyalkyl groups,
substitated 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 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
25 selected from H, substituted or unsubstituted alky] 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(alky}) 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)O-alky! groups,.



|ﬁdependently selected fromH, -NH2, -NH(al kyl) groups, -NH(aryl) groups,
-N(al kyl )2 groups, -N(aryl)2 groups, -N(alkyl)(aryl) groups, 11 MAR 2005
-NH( het erocycl yl) groups, -N(heterocyclyl)(al kyl) groups, ,
-N( het er ocycl Y9 0%82§%8) groups, 20 -N(heterocyclyl)2 groups, pcrssisimi ed or
unsubstituted al kyl groups, substituted or wunsubstituted aryl groups, -OCH,
substituted or unsubstituted al koxy groups, substituted or unsubstituted
het erocycl yl groups, substituted or unsubst@-tuted aryl oxy groups,

het er ocycl yl oxy groups -NHOH, - N(al kyl)OH groups, -N(aryl)OH groups,

N(al kyl') G-al kyl g, . K u -N(a | groups, or
25 -N(aryl) O ar yI ?pa?]%&é}’[&%@ge&s/%ﬁ ae ‘?’égm efidlﬁﬁ(eg‘]%éﬂ)“%&%
unsubsti t ut ed alﬂnyﬂmgccberpmpubssmtnammm@l goups Sutlsstuieti bk QpsuBEthted’ OUPS, OF
substituted or W%%}‘Mﬂﬁ' ed het % %r oups.. 1 1 MAR 2005 WD 02/ 22598
PCTI USQL/ 42131 - 4 PP AU é"‘sa“ stipist diale bapoestiod eravpunds -
i ncl udi ng Corrpcmlhsiﬁutétabﬂ mglb@hemaweﬁﬁﬁﬁﬁkylgrduaytseﬁﬁhﬁedo& fshiREgounds,
phar maceut i c? ounds, and pharnaceutically
a

Yai a]cce i?le salts of the conp
acceptabl e sal ts ¥ alkyLgewptetubstited fr Wéb%wlkglﬁ@uﬂ)auﬁmabﬂypounds Y
is sel ected frorgrm%;@(gmmagmc{,(&:’(l-%g QL ,@ et HB'E;C%B&? groups,

substituted or unsubstituted al rou S, stitute 0|p unsubsti t ut ed
het er ocycl yl al | ¢H{=Ethsterosygiwh B@BP%dCb?OhNﬁlgmqycluDegtowskyl ami noal kyl

groups, substitygted Waw@ﬁ@%blgyﬁ&lpnl s%Jt‘ﬁ]}fé@ L ung]ﬁmb%lyd groups,

substituted or unsubstituted i oAl rou substituted or
unsubstituted dibgteyacselylapimonis ggmlxm,psxbsutmabe:tumuhsemeﬂr unsubsti t ut ed

(al kyl ) (arylhamggp jo140) sti Lut ed, or nsubst it ut ed

het er ocycl yl ani noaftk(wl{hér ouggliyls%%\pt 1 4 ts%"éfe%?r ‘b%ﬁ‘tfﬂ&‘ﬁdt ut ed saturated

het erocycl yl gr degterocyslybsllivlamindaliyl gmq:sbsaxbsttm&cedr nsbmeagac! yl oxyal kyl
groups, substi bst i drox al-k groups, or substituted
or unsubstitut egh&%gcyg{y))@tjj WP‘YEJ S“bZU kdg P%%P%’(?“F‘?BYHIW"@}’I or NR 4
groups; R, | R2, gR&pS,anbk;:%drmmnhlbsﬁdIﬁd SOy alky] ﬁbﬁﬂseﬁxﬁiaﬁméﬂd)r%ﬁﬁlbmmted
| ndependent | y Sgl'y?&ggﬂyl gl;‘(%lrps l_éubstmitexp or unsubstlltuted ch;;{crocyclyloxyalkyl gro(l?st? Orgr oUpS.

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

.y

R"%, R®, R*, and R® may be the same or different and are
independently selected from H, -NHz, -NH(alky]) groups, -NH(aryl) groups,
-N(alkyl): groups, -N(aryl) groups, -N(alkyl}(aryl) groups, -NH(heterocyclyl)
groups, -N(heterocyclyl)(alkyl) groups, -N(heterocyclyl)(aryl) groups,

20 -N(beterocyclyl): 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(ary)OH groups,
-N(alkyl)O-alkyl groups, -N{aryl)O-alkyl groups, -N(alkyl)O-aryl gIoups, 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.



-I\?R16R.' groups, substituted or unsubstituted am di nyl groups, S“qs]tﬁ,&ﬁnﬁﬁj
or- 20 unsubstituted guanidinyl groups, substituted or unsubstituted
primary, secondary, and tertiary alkyl groups, substituted or

unsubsti t ut ed WPPP2@§ups, substituted or unsubstituted alBaME/iPups,
substituted or unsubstituted al kynyl groups, substituted or unsubstituted
het erocycl yl groups, substituted or unsubstituted am noal kyl groups,
substituted or unsubstituted al kyl am noal k‘ﬂ' groups, substituted 25 or
unsubstituted dial kyl am noal kyl groups, substituted or unsubstituted

aryl ami noal kyl groups, —subgfiifvahch RbvibdSUWastb prEBhrdbaptlnainBRahkY!
groups, substituted or unsubsti tut‘gdw( al kyl )(gr yu?) amﬁ%alnsﬂn g?{l)l ps,
substituted or prEDRMNeds hayingdhenbuetrcly tAudmerkef] theyeaspsyndso phar@ee@)iRl S

o Cdr T eront - and gty s g EApomte & progicey oty Bitoline T ctid X 5o
-OH< -OR 9 groupsjutenMR2OR2' groups, - SH, -SR229roubs, :S(:,O) R,73 igroups:
-S(=0) 2R24 groups, -CN, substituted or unsubstituted am dinyl groups,
substituted org unsubstit ut LAl nyl | .5 substituted or

unsubsti tuted Spri'mar Y, seclggﬁg’g%?b%\o&}gtogg({l ar §dsa| kyl groups, substituted
or unsubstituted aryl groups, substitut etltl0 or unsubstituted al kerzlyl gr oups,
substituted or unsubstitutlel$ seleethitpm OB Esoups 155 HOHR bgroups, MRS i t ut ed
het er ocyclyl gr j4t I [ I
groups, -C(=0 Ru%g?]gfjﬁg%t}ﬁ'gégﬁ)ﬁ]?%g?g%}ggékﬁ]s%ﬁf%@gﬁﬁg%ﬁéﬁ%ﬁtﬁé}ﬁgr oups,
substituted or urhstetssydilaiind graPs.sksyinged orombubstthted nidylaminogldpkgrotpst ed or
s Lt SR OB b SR SRR SR S ES

gr oin_s , Substliot uta@dhmim_;alkyis piiospsi, butiseniteq @t layshbianed Jianylandmdakky! groggsoups,
Cnsubst i ut ed. hyRBRpET o) PEUPRE CRBatRRDaRY oy BERRET B ol koxyal ky
groups, 15 subst uhsibainted heticdybiy laidintatkgl groypspsupaditaed ogumBuPsintalrsatddat i t ut ed
or unsubstituted, heterqcyclyl al kyl groups; IS | ected fromthe
group consi sting hgpro_c@gﬁ gg%B%f}%%P’é% 053195“%5‘&}8%&%‘89’8@?%%‘ "HPSups,
substituted or ugstshited o uesdbstitiyddohyMrod kN Eroupiiiz substtieslt r v etinged
un'substitute 5a| [I%yl ar nﬂqao %{go_ups, substituted or unsubstituted 20 aryl am no
groups, subst?t ufBIOFHA MBSt i t ut ed di al kyl ani no groups, substituted or

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

R', R, R, and R* may be the same or different and are
independently selected from H, Cl, Br, F, I, -CN, -NOz, -OH, -OR" groups,
-NR"RY 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 alkyny! groups,
substituted or unsubstituted heterocyclyl groups, substituted or unsubstituted
aminoalkyl groups, substituted or unsubstituted alkylaminoalkyl groups, substituted

25 - or unsubstituted dialkylarninoalky} groups, substituted or unsubstituted
arylaminoalky! groups, substituted or unsubstituted diarylaminoalkyl groups,
substituted or unsubstituted (alkyl)(aryl)amﬂsoalkyl groups, substituted or
unsubstituted heterocyclylalkyl groups, or -C(=0)R" groups;



urgsubstituted di aryl am no groups, substituted or unsubstituted

(al kyl) (aryl)am no groups, substituted or unsubstituted al kyl groups,
substituted or unsubstituted aryl groups, -C(=OH, -C(=0 -alkyl groups, or
-C(=0) -aryl greapE1zsR1 is selected fromsubstituted or unsuRsty &51,8;% aryl
groups, 25 substituted or unsubstituted heterocyclyl groups,

-C(=0 -al kyl groups, -C(=0-aryl groups, -C(=0 O al kyl groups,
-C(=0 O aryl groups, -C(=0 NH2, -C( =0) NH(-32kyl ) groups, -C(=O NH(aryl)

groups, -C(=O N(al kyl)2 groups, -C(=ON(aryl)2 groups,
-C(=0O N(al k I | k - NH I
RERI L o CEALCHM i g U
eteroc n Q
i V\D 02/ 22598 P > I5J§O| - 13 )JN( aI kgszhet er ocycl ) groups,
- (=0 N(ary! )(b aMsE 'S( KR QQFRorgrmpguwmmmded

het er ocycl yl al | yé lgﬁlmmﬁlﬁt,eda’nd i ﬁj §tggg ik roups,
-NH(aryl) gr oups ' | k )lzlﬁgyr %u;;lg ” Nuarty ?ﬂsguIngIjjI[g)tsed gI}IEI%%Il’Ij (I ryl)
groups, - NH( het eI”B%S‘}I’f‘I‘C‘I “IIIS“ {6 Primagy, ﬁ@éﬁ%}ﬁ@ﬂﬁl}l@'ygﬂm pSups, ’
- N(al kyl) (het er osnystitidd orgs I .. Qr.oyps,

1 T ngIb@ﬁmeﬂgrﬂgI&ME bbHized °’%“?‘II’IIé‘Bg8FIIE%IH§MI tuted

substituted or unsubstituted al k rou or subst

aryl groups; R1Zubsiitued ‘Ed@@@s‘ﬂﬁl@ﬁﬁwﬂﬁ ghwips tubseicltar orumSHaGfutel eRebcghY |

groups, substit HiSitds or substityted or
unsubsti tuted hegIII(IeuI?%IcsggsﬂltmédJ Iﬂédﬁ%d%ﬁ%?cg %ﬁéﬁ&le%f"gﬁ ﬁII' EEQSt i t ut ed

or unsubst it ut edukstifaad (grllombstltute¢ aﬂnsmalkyltged;p@,rsuumbﬁbi ﬁdéb@sﬂuﬁédw gr oups,
substituted gy grou OH, al koxy groups,
aryl oxy groups, Lm(ﬁldgéﬁ&aﬁcgfﬁg?% %‘I‘%ﬁﬂgﬂ?j“g?ﬁ“{lﬁ falkyleyainoaliyrggoupsoups,

substituted or umhstiysdior upmbistantyd anylafnogIk§L@SupsS mgﬂu{cgtogqm%ﬂ@ﬁ
dP or unsubstitut dd I aryl am no

unsubsti t ut ed d| oups, .substitute
g a)u%)s I E ulbst i ':g y%&g@g&&%@d(%wbﬂ%w Kaﬂéxﬁ(ml)gn@m1 -C(=O H,
a Ssubs or redl T
Q= O)OarI;II Ponne (=0 SC(p5 ﬁaNﬁogﬁyu ups &IQ%I‘I\II?(‘” yl)
groups, -C(=0 N?HIIBESlInIt? By If_IIgyI Erey (%“ ?YZ‘"’@I’ jpited alkoxyalkyt groups,
C( =0) N( al k>1I5) ( awbgtithied OO WBAbstiRMASAry Tokf 1061 Bfoups, or substituted or unsubstituted
heterocyclyloxyalky! ZTOUpS;

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

20  arylamino groups, substituted or unsubstituted dialkylamino groups, substituted or
unsubstituted diarylamino groups, substituted or unsubstituted (alkyl)(aryl)amino
groups, substituted or unsubstituted alkyl groups, substituted or unsubstituted aryl
groups, -C(=0}H, -C(=0)-alkyl groups, or ~C(=0j)-aryl groups;

R" is selected from substituted or unsubstituted aryl groups,

25  substituted or unsubstituted heterocyclyl groups, -C(=0)H, -C(=O)—ailkyi groups,
-C(=0)-aryl groups, -C( =O)0—a1ky] groups, -C(=0)0-aryl groups, -C{=0)NH-,
-C(=0)NH(alky}) groups, —C(=O)NH(gryI) groups, -C(=0)N(alkyl) groups,
-C(=0)N(aryl)2 groups, ~C(=0)N(alkyl)(aryl) groups, -NHz, -NH(alkyl) groups,
-NH(aryl) groups, -N(alkyl): groups, -N(alkyl)(ary}) groups, -N(aryl) groups,

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



203unsubsti t ut ed het er ocycl yl al kyl groups, substituted or unsubstituted
am noal kyl groups, substituted or unsubstituted al kyl am noal kyl drbﬂ&zm
substituted or__ unsubstituted dial kyl am noal kyl groups, substituted or
unsubsti tut ed HAP4Mdhoal kyl groups, substituted or unsubsPEEUS@M2I

di aryl am noal i yl groups, substituted or unsubstituted

(al kyl) (aryl)am noal kyl groups, -C(=0 - het_gl?_ocycl yl groups, 25

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

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

- G(=0) - Nal kyl ) ( BEL-eOnary ibicgiceipty grobph (- REy ekt 15 nfodbe dy
het er ocycl yl am noa}lé‘kgll grou?@%substl tuted or unsubstitufed f%yd oxyal kyl
groups, 1 1 MAR JHRSHtedesrys gigd petgroeysiylaliarh gronpsi14- substituted or

unsubstituted al koxyal kyl groups, substituted or unsubstituted

aryl oxyal kyl groups, or subéisiselstied from mnmmﬂ(mﬁgmggr.mﬂlyg%%al kyl
substituted or unsubstituted al Koxy

groups; R' is selg@eﬁ from - OH,

groups, substit ut RSP &HQURR stfartigrougs.y NGy Diar ) geoups, ML (hesaropyelyb ut ed” or 5
unsubsti t ut ed 5al lgydug$)-Nehe@r D2 t IN(hl QErotNIHPSlobp LI LE! | ar ni no
groups, substit teginorglunsﬁugg?i)t%tug% diFalkf;,/(Ihamono g?%‘&%&%ﬂ_{gggﬂ%?ﬁsed or
unsubsti t ut ed di%ﬁﬁ‘ﬂ HRYRTo SUPERIiSd o unmbstinutedtalicy] grouph onsehstituted ed

(al kyl) (aryl)am RBsuBERHRS ary) gﬂé@@ti tuted or unsubstituteu al kyl groups,
substituted or unsubstitutéed aryl groups, -C(=OH, -C(=0 -alkyl groups, or
-C(=0 -aryl groups; 10 R15 and R 9 may be the sane or different and are

i ndependent |y sel ected f FonS$eipRed frem B sehstityted 9b gngubstitetad alliygrougs,oups,

substituted or ugsidsiel o @Sbstiivd arPf QURS, or%Hps?irrdt%H%{%sﬁ{slitﬁgﬁ yggﬁt‘%ﬁ]ﬁ ed

het erocycl yl groups, substituted or” TUnsubstitute eterocyc

groups, - C(=CAPH, BlO®Ps:0) - al kyl groups, -C(=0-aryl groups, -C(=0) NH2,

- (=0 NH(al kyl ) groups, -C(=O NH(aryl) 15 groups, -C(=0O N(al kyl)2 groups,
~(=O N(aryl )2 groups, - Ofe=Gh Miatkdettond AT ¥loknuf8d 8H Ebub SRS L LATpe"

unsubstituted am noal kyl groups, substituted or unsubstitu
al kyl ami noal ky| §PSRped og pasubstiuipdylfroups Subsifuted aravpsulisttuied heteiomaifi Ky |

groups, substit gioggk, om_{yﬂﬁéggsgltrj,ﬁljg}ﬁg]og}rm{)gﬂp neal K¥lsttQURS: su%HF)ﬁtci tuted or
unsubstituted diarylam noal Kyl groups,” substituted or Unsubatit Ut ed
(al kyl) (aryl) ani HEHHPNGerowps.ibiiHued erupabitituted arylagvinigroviivs substirviedior
Dbt O <y T angablthac AR . MBS i s i o
ituted (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)NHz, -C(=0)NH(alkyl) groups, -C(=0)NH(ary!) groups, -C(=0)N(alkyl)

groups, -C(=0)N(aryl). groups, -C(=0)N(alkyl)(aryl) groups, substituted or

20  unsubstituted heterocyclylalkyl groups, substituted or unsubstituted aminoalkyl

! _ groups, substituted or unsubstituted alkylaminoatkyl groups, substituted or
unsubstituted dialkylaminoalkyl groups, substituted or unsubstituted arylaminoalkyi
groups, substituted or unsubstituted diarylamijpoatky! groups, substituted or
unsupstthcd (alkyl)(aryl)aminoalky! groups, -C(=0)-heterocyclyl groups,

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



(Qeterocyclyl)(alkyl)aninoalkyl, substituted or unsubstituted _
(heterocyclyl)(aryl)am noal kyl, substituted or unsubstituted al koxylaMky1005
groups, substituted or unsubstituted hydroxyal kyl groups, substituted or
unsubst it ut ed VY& 0¥RMBoxyal kyl groups, or substituted or unsdrsiset/ad:ed

het erocycl yl oxyal kyl groups; R16 and R may be the sanme or different and
are independently selected fromH, substituted or unsubstituted al kyl
groups, substituted or unsubstituted arykFl4roups, or substituted or
unsubsti t ut ed heterocyclyl groups; | 1 MAR 2005 WO 02/22598 PCTI USOL/ 42131

-15 R' and R21 N ifferent and are ipndependently selected
fromH, substitu &ﬁrnus ﬁb”ﬁ“&u @Q’?ﬁr(’é’%@ﬂ@ ““Effﬂ%‘rlfﬂﬁ‘ﬂ%ﬂ tedy

unsubst i tut ed argtbzlog-;adiqﬂ)g p4) s bitistitued optinsubSinRed héietooRIyadya Gupét
groups, -C(=OH, -C(=0) - falolukyl groups, ° - O) aryl grougé&? Waf Iﬁ

-C(=0O NH( al kyl ) groups, =0) NH(ar.yl O kyl )2 groups,
-C(=O N(aryl)2 groups, C?( ?éé:f"‘aﬁ“ff%r‘ P%U’%“ ‘)‘Eﬂg‘%@ é‘)ﬁﬁl%xygroups
-C(=0) O aryl gr ogrpsps, mbhmﬁuedi ui&duhuinmwjdsiy grotgd -\HL, eimeMedddral Kyl groups,
substituted unsybst | tugﬁy%}lm noal kg/ tﬁwgups substituted or

unsubstituted afRyIEaHeAs NOFTOURYs Subsyiped Pt psubstisited Arylaming arownsd

di-al kyl am noal kydubgideidér, unkébseniiea mamla@ﬂn@gmhmsmhtutddt&qnﬁwlﬁ@a noal kyl

groups, substituted or unsubstituted  diarylam noal kyl groups, substituted

or unsubst i t ut ediylemRe) grayns) 9“'3?ﬁ"ﬁ8fth<'§H5“bS§W€fGﬁ§1kYD(@(ﬁ)@)ﬂm@wp@cycI yl
groups, - C(=0) - QubkiRELSHkstiteQY 1%011,\5% r@% Bet ﬁﬁé&ﬁé{f&% Lépur%gg

-C(=0 - N( het erocycl roups, eterocyc

-C(=0) - N( al kyl )(%é‘fé?%qﬁgm))alkgmmw, 011‘53(§L91)sm‘1tgm16’d or unsubstituted
het er ocycl yl am noal kyl groups, substituted or unsubstituted hydroxyal kyl
groups, substg tuted or Ungula k® tagtbe tleldy Bl itk HePite ingBhiRRLI Ut €d OF

unsubsti tut ed arylo;yalkyl groups, “or substituted or unsu

het er ocycl yl oxyaF¥sted e spbstituedmr ursubstitgtad alkylRrmes, suistithied phenssbstinitat
different and argy DAspead&a ;! | kyl)
groups, -NH(ar yla§;y %?Oodgps - Néi;&r %Slﬁjg&tg?%ﬁ%g OE&@(] ET lep'f\‘ ’2‘1%8?%‘{‘:4%{59‘

N(al kyl) (aryl) dw Rﬂmequ;rl &reppy, -Cir Obs-C(=@+dyegmops | vl ) (al kyl)

groups, - N( het erpeye}.yhi 2 giklf@&@ﬁ CEORPUALAF YOI, LS5 MREy )

substituted or unsubstl tut e gr oups,
15 groups, -C(=0)N(alkyl): groups, -C{=0)N(aryl): groups, -C(= =0)N(alkyl)(aryl)

groups, substituted or unsubstituted ammoalkyl groups, substituted or unsubstituted

alkylaminoalkyl groups, substituted or unsubstituted dialkylaminoalkyl groups,
substituted or unsubstituted arylaminoalkyl groups, substituted or unsubstituted
diarylaminoalky] groups, substituted or unsubstituted (alkyl)(aryl)aminoalkyl

20  groups, substiniicc or unsubstituted heterocyclylaminoalkyl, substituted or
unsubstituted diheterocyclylaminoalkyl, substituted or un.éubstitutcd
(heterocyclyl){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, substitted or unsubstituted alkyl groups, substituted or

unsubstituted aryl groups, or substituted or unsubstituted heterocyclyl groups;



un%ubshtut ed aryl groups, -OH, substituted or unsubstituted al koxy groups,
25isubstituted or unsubstituted heterocyclyl groups, substituted orl 1 MAR E)ﬂ[lﬁ
unsubstituted ar Iog%/ groups, -NHOH, -N(al kyl)OH groups, -N(aryl)COH
groups, -N(al kW %yl groups, -N(aryl)Oal kyl groups, -RETAIRYIND- aryl
groups, or -N(aryl)Oaryl groups; and 1 1 MAR 2005 WO 02/22598
PCT(US01/ 42131 -16 R22 is selected from suq tituted or unsubstituted al kyl
groups, substituted or unsubstituted aryl Sroups or substituted or
unsubstituted heterocyclyl groups. The invention provides a third group of
conpounds including 5 conprUMIRRAYY Bediht BneSdrdigdrbic @nd are iRidh S UZ of the
nd

conpounds, pharmaceutj cal l acceptabl e salts of the conmpounds
phar maceutical |y Qﬁ%@pﬁ substifuicd or upgystingted] Alloyheraups,| sabstiedioti r d gr oup of

conpounds: Y is slﬂhmgtttaddﬁf b?t'l'tlu @b#b{ h r io groups,
-OR10 10 groups, W@Og?g“ - te AS ﬁgyrngﬁ%slﬁ&p%ﬁlﬁs%h‘gﬁl tuted or

unsubstituted al kg uﬁé"og'e&ltﬁf@w,ed:(mo)mmwt@ﬂ%@b&lzkenyl groups,

Aral Kyl oroups, - SupoHAM bl L0 OIS ey Gl ST B s oups.
substituted or urS(HON (amDegroups, K;(h@waﬂarl)kwl) ngNJSC(ﬂ)ﬁBﬂkﬁl@i@Qs or .
anstvst {1020 o SSOBTRILEIY BESHRr A5y SRRl L L1

aryl am noal kyl groups, Unel
groups, substi t usuhdtitored onsoipbitintted aindaikdy K gronisa sybsdi@ied bneahlsyituredgr oups,

substituted or t ted hete | am noal kyl groups, substituted or

unsubst it ut ed he%@ &@Is%luf’ﬂ{b&f“ EyﬁH‘gﬁB’é‘E‘f’M%H’P&r yl

groups, subgfi t sibsitued oumhﬁftﬂt&dtﬁrﬁdmhﬁllqn Qfips, shevsadaloy in@b QRS :

substituted or unsubs i tuted r;a/dro%al Kyl Sgrou S, substituted or

unsubsti t ut ed aI ‘iﬁskyg)lgﬁ’ﬂfr% bstifpted QpagsphstifuLed 'Mﬁ@’@b@tﬂml@ﬂed

aryl oxyal kyl grogm\ps Zcqﬁopﬁdtﬁsdyeﬂlérb@mQJ(_S})-CﬂhetE\JB’cﬁWF&H I f R2, R,
l'y el ect e

and R4 nay beth Wr different and are  independen d fromH,
d, Br, F A C‘WCYW@P@r‘GU'p@)‘NQStCI‘PM@HgIO@ﬁoups substi tuted

or unsubst i t ut ed (E(HEIOJN(Hﬂ/])(ﬁét@M@ﬁly]}Sgi&@E J tcptey. MNAalkyl)(heterocyclyl) groups,

15 substituted or unsubstituted heterocyclylaminoalkyl groups, sebstituted or

unsubstituted hydroxyalkyl groups, substituted or unsubstituted alkoxyalkyl groups,
substituted or upsubstituted aryloxyalkyl groups, or substituted or unsubstituted
heterocyclyloxyalkyl groups;

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

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

, groups, -N(heterocyclyl){alkyl) groups, -N(heterocyclyl)(aryl) groups,
-Nheterocyclyl) 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(alky!)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



unsubstituted guanidinyl groups, substituted or unsubstituted prinary,
skcondary, or tertiary alkyl groups, substituted or unsubstituted ﬁy“ARZWE
groups, substituted or unsubstituted al kenyl groups, substituted o
unsubsti t ut edw@loggIsgd groups, 1 1 MAR 2005 WO 02/ 22598 PCTeUBOGkd142b3l - 17
substituted or unsubstituted heterocyclyl groups, substituted or
unsubstituted am noal kyl groups, substituted or unsubstituted

al kyl am noal kyl groups, substituted or ur$ubstituted dial kyl anmi noal kyl
groups, substituted or unsubstituted aryl anni noal kyl groups, substituted

or unsubstituted diaryl angsmqal [ OURS.,. ubst it ut r.unsubstituted
(al kyl) (aryl ) ani noal kyl g%o%%&%é&édu%‘é?qisgﬁﬁ“é“gﬂg ’“”lﬁ'ﬁ%ﬁ'ﬂ%@ﬂiaﬂiﬂ ggups.

het er ocycl yl al kykbsgiueds unsibsticied-Gy ReBugy, ot pshistifdfEd oRGnsubbtitutekbidiscydBy be

t he sane or diffreoruept and are independently selected fromH, d, Br, F, 1|,
-NO2, -OH, “R § gPdups, -NR2ZQR -'  groups, -SH, -Svgroups, -S(=0 Ru
groups, -S(=0 2R24 groups, -CN, substituted 10 or unsubstituted am dinyl
groups, substituted or urBebstentian @ovidesanhidd pydup@f eoppoundsSinbieding Ut ed or )
unsubstituted prinar econdary, or_tertiar | kyl groups, substituted or
unsubst i t ut eg aF%Tpoé]?gg%%@?ngs‘E%g‘[x‘F Eﬁledm“mm%ﬁéﬁ‘g‘gf%/‘flﬁﬂ%é@:&WEHSH““@QJ’Uups,
substituted or actepbble balsWf €@ cBlobsitay, and pRatRfceutitllildcteptaBi Qs 44Dt i tut ed
het erocycl yl groups, substituted or unsubstituted al kyl am noal kyl groups,
substituted or [?HE’EPSESH tuted 15 diallcyl am noal kyl groups, substituted or
unsubstituted aryl am noal kyl groups, substituted or unsubstituted

di aryl arninoal | cyl groupdn ugubisd grous efcoipotfstibst i t ut ed
(-al kyl) (aryl)am noal kyl groups, substituted or unsubstituted

het erocycl yl al kyl groups,.-C(= R sgi.oups,, substituted or unsubstituted
ani noal kyl ~ gr oups, subsf’ﬂsd%‘iiﬁd%‘“ﬂﬁﬁﬁbgﬁr ?l&?’i«g}ﬂoﬁ’é{"@’&&%}@ﬂﬂr%ﬁsnﬁ]ﬁyl
groups, sub®i t gioeps, oC(=20)-Rhgroups,i-NRERE ghyighe 00N skivdunidadRSsubSetgg i t ut ed or
unsubstituted al E}Bx al kyl wgroups, S%bstit ted or unsubstituted

aryl oxyal kyl gr3 sg?{o"c?ls' VHBLY P Of Wsuhshrtef atlgay); aropssubsitted ey cl yI oxyal kyl
groups; R9 and iisdbstinyeddkyinPPer8@iEsubktitted bet@Rbstanich AEI1RYI HEGR CREGhLY
selected fromH, -OH _substituted or unsubstituted al koxy groups,

substituted or FoVRSHBEAbeiGTasyIHRNYIgIguPS, PAbptituted R RoskbRyERGd: Ut ed or
unsubst i t ut ed adlisyhmiRb ARyl Gr QIR SubstiflbSdrivns RGNS diulS RSN E%u?{,w am no
stbst |

groups, subgﬁti tuted or unsubstituted  dial kyl am no groups, ] tuted or
unsubsti tut €d diaFTehPhepsiistiid andypiapalieyl eepps, substituted or unsubstituted

diarylaminoalkyl groups, substituted or unsubstituted (alkyl)(aryl)aminoalky!

groups, substituted or unsubstituted heterocyclylaminoalky! 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 grou];:s;

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'"R" groups, substituted or unsubstituted amidinyl groups, substituted or
unsubstituted guanidinyl groups, substituted or unsubstituted primary, secondary, or
tertiary alkyl groups, substituted or unsubstituted aryl groups, substituted or
unsubstituted alkenyl groups, substituted or unsubstituted alkynyl groups,



uhiubst'i tuted (allcyl)(aryl)arnino groups, substituted or unsubsti tuﬁfRdZUUE
al kyl groups, substituted or unsubstituted aryl groups, -C(=0)H, (N

- C(=0) - al kyl r 30 -C(=0)-aryl groups; 1 1 MAR 2005 WD 02/22598
PCr/ 11 SO t/421g ﬁisggR' 0 is selected fromsubstituted or ubSTH¥iHE ed

al kyl groups, substltut ed or unsubstituted aryl groups, substituted or
unsubstituted heterocyclyl groups, substitmuted or unsubstituted
het er ocycl yl al kyl groups, -C(=OH, -C(=0 -alkyl groups, -C(=0 -aryl
groups, -C(=0 O al kyl groups, -C(=0 O aryl 5 groups, -C(=0) NH2,

- g(( =Og Nl(*( al |k§' 1) @P'@ﬂﬁpﬁed Orwsﬁﬁmh*@&w;:rbcmmlgmps, Sﬂ@iﬁ@d\‘(rainﬁbblst%talleﬂr ?ups
-C(=O N(ary 2gr ar . qr , . -NM_ -NH(a

groups, - NH( aryl) grou sg%u <5‘F"é{/‘f‘§é é)}‘"b%bémﬁcq%{i&%m?ﬂé kyd gropps, (jFIEﬁHB%Cd
-N(aryl) 2 groups,or uubDNk ﬂnemﬁmmmllkyﬂ g)rowsosimanmxed o mShddtikelger ocycl yl ) 2
groups, -C(=0 N( aI %Eé‘é%bf eroc %roups or

-C(=0) N(aryl )(hetaé‘f 1 )g“@‘P qrémgt@ﬁfée%elmflwwkﬂmﬂpm koxy
groups, aryl oxy galistifsted or NoRibstitat LPUpPS,

-N(al kyl')2 groups, Ngmggl)z groE&_'(zi Ya]lr\?alk gfrglgrl g‘%ﬂ%‘s"g substituted

or . unsubst i tut ed S B‘ﬁf{gcyctyﬂaq(yrl.g{ogps;@yc JR*groupss, - N( het erocycl yl) 2
groups -N(al kyl) (heterocyclyl) groups, or substituted or 15 unsubstituted

aryl groups; R12 is sel ectRedRf mOnand R*saHyHeithd a8l oR dirktns Rat 4L ut ed al kyl
groups, substituted unsubstl tuted_ aryl gr?\gg or substl tuted or
unsubsti t ut ed het"?é]FB“é‘g‘E‘I ty|selegipd,tiora H, @1 3B, F. d eNKlt «H £-ORH groupsuBiRIRUt ed or

unsubstituted al lgyupgr-SHPER? sukpt b r. 4o & e r oups,
substituted ar urlglsu stl tgt ed gﬁ&?er ogl c%ﬁﬂﬁq}l@u gg @jg ér&?{:{g q:ﬁ S}ALStﬂtedJ
aryl oxy group¥, ONkpsu %%@tﬂ‘%ﬂcﬂfﬂrpswﬂ @ib@@fﬁ @mr!@dlstlm@ﬂanmqnuﬂ)glr@ipk,yl
groups, substi tUElﬁQtt@fed‘éPﬁh&%édtJt o) Ll or
unsubsti tuted al kyl z;m noal kyl groﬁ%ﬁguéggﬁdﬁt erg[e ug %]p% S#bsﬁgmd

di al kyl ar ni noal k§T vR§pbipdcd agyligseups. subditied Mnmbsnmtedtamdn)alg;dugmsﬂﬁahkeﬂl

LuRat ot so"or une SRR BB ALt 1 o
or unsubsti t ut edsubstiEpieder Wu@um;qggalkylammoa]kyl groups, substituted 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 hydroxyalkyl 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, -NHa, 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 atkyl groups,
substituted or unsubstituted aryl groups, -C(=O)H, -C(=0)-alky] groups, or

30 -C(=0)-aryl groups;



smbstltut ed or unsubstituted arylam no groups, substituted or unsubstituted
di: al kyl ami no groups, substituted or unsubstituted diarylam no gr OUPS war 2005
substituted or wunsubstituted (al kyl) (aryl)am no groups, -C(=OH,

-C(=0) - al kyl JYO#?33981 1 MAR 2005 WO 02/22598 PCTI USO / 42 %% arsd D131
-C(=0O -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(=0O N(al kyi)2 groups,
-C(=O N(aryl )2 groups, -C(=0 N(al kyl )(aryH)8 groups, -C(=0) -heterocyclyl
groups, -C(=0 -0 heterocyclyl groups, -C(=0 NH(heterocyclyl) groups, 5

=0) N(het erocycl yl )z greu het er oc oups,

g(( O%Ng aryl )(hgt e?/oZ:ych ﬂ@) %?%t%ﬁ%%ﬂtn tec{(érdm&‘ Wéﬁﬁé‘t’%ﬁ%l‘ P

het er ocycl yLa{n FBbstiryed (gruamstﬁ;ﬂsmbsd g@u?agdmmmmﬂ%b??bhﬂﬁ@dh%&?éwghkgl
roups, substi sti 0X groups, substitu
gnSUEStI t ut ed g gxs?/lg 'I%ﬁ?dvl M&j%%tﬁ{%{‘i Tenps kS F69HI t ut ed
he:jer ocycl él oxyaCk?O)-gkijgp&xps,l-QZ(E(}') @ﬂ(gtr)ﬁfpgtms;ééﬁ@ a‘gmg@b -8 _6%6 Eent
and are indepgen substituted or unsSu a
groups, subs gﬁﬁas F(uﬁgﬁd@ & Léﬁﬁﬂj‘a%w ) ieroyps upé= OQT&B@UQEIDBM or
unsubsti t ut ed haﬁe—f@)l\}(ﬁlkyﬂz g%l@slp@( @mé}o%j,lé}&gfob( Wm)@ﬂiﬁm&m’l

het 'yl al kyl I k

g?oﬁLZ"yf’ ! 8Ny %ﬁ)ﬂ}mmmlﬂgg&mups, @%/(a@g]gﬁgrauml IN Gy KPS,

-Q(=0) N(al ky|)2gﬂfu9:upﬂ(aryl Nf XD RHBRYRS e1vi) ON(aI kyl) (aryl)
SHECEHRYYD toy

groups, substituted or unsubstituted S, Substituted or
unsubstituted &P m%%ﬂYRVDz gﬂ@psqﬂmaﬂml(hﬁekoqrclmrgruiqﬁ bt ut ed

di al kyl am neml kydy (=58RS or unsubstituted aryl am noal kyl
groups, substituted or. u%(gat st t"”u}%rh%dl aryl at ni noal kyl groups, substituted
or unsubstituted (al kyl) @,ryl )am noal kyl 20 groups, substituted or

unsubstituted heter ocycl Wmﬂsdwiﬂkqny@ﬂom aryingy potpd, UNEE
Chot er ooyel y1) "’”( a“ﬂk“@ g noiuﬁi‘f‘ﬂ"*;l”%%q?*? PSS Bkt ey eroume.
(het erocycl yl ) (AK RaEagupy) substiiied drt unsgetired wlkslipotpst LNH(LCQ{-&Q yp! kyl

groups, substidh d tyfla%}&?g d aI k r substituted or
unsubsti t ut ed %Haéyllgqi(l;al ﬁFHﬂBse Ng‘%g;s)@b ST ‘ItyQ%"ﬁ'P [ SubSfied are d
het er ocycl ylPoxymsybsfituged @D]zlgroum.G and R2 may be the sanme or different and
are independently selected fromH, substituted or unsubstituted al kyl

groups, subst .i tuted or R2ijs selected from H, substituted or unsubstituted alky! 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
groups, -OH, alkoxy groups, aryloxy groups, -NHz, substituted or unsubstituted
heterocyclylalkyl groups, substituted or unsubstituted aminoalkyl groups, substituted
or unsubstituted alkylaminoalkyl groups, substituted or unsubstituted
dialkylaminoalkyl groups, substituted or unsubstituted arylaminoalkyl groups,

25 substitu.ted or unsubstituted diarylaminoalky! groups, substituted or unsubstituted
(alkyD(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,



un‘;tubstltut ed aryl groups, or substituted or unsubstituted heterocyclyl
groups; 1 1 MAR 2005 WD 02/22598 PCT/ Ul S01/ 42131 -20 RE7 and R2' ndyl WR Bk
sanme or differept and are independently selected fromH, substituted or
unsubsti tuted %‘{}2256? oups, . substituted or unsubstituted aP¢T/UHHEWE,
substituted or unsubstitut ed het erocyclyl groups, -C(=OH, -C(=0) -alkyl
groups, -C(=0O-aryl groups,-C(= ONHh, 5 qg—O) NH( al kyl) groups,
-C(=O NH(aryl) groups, -C(=0O N(al kyl)2 groups, -C(=ON(aryl)2 groups,
-C(=O N(al kyl') (aryl) groups, -C(=0 O al kyl groups, -C(=0 O aryl groups,
substituted or un€{bS)-atylpedpd)eCerOXy Akl gblps| -E=DI0Sry] g$¢[{g,§t1d(ut§gn9r
unsubstituted am ?g b@zﬂ_] ﬂ%ﬁgﬁ? g:?sbl t yted or unsubstitut
al kyl am noal ky!l @iy D& it (5PNTH GG Broppy. e(él(-d?m(ﬁwlé{lrﬁfml kyl
groups, 10 substl-t:(ht;em(@fyl)ygﬁ)u tc((g{t)ﬁqalﬁy]y(iaﬁ?%} _gj)qllég% BaPpStltUt ed
subs

or unsubstituted diar Iam noa roups |tute or unsu Ituted
(al kyl) (aryl) am fSdPRyT(=Gp-Gabsete rocy L@pﬂ%t@&&wﬂyﬂe@cmbgmups

- (=0) - O het esocyclyb)Nh& Nk b

-C(=0) - N( het erocycltyl P l?*gﬁyﬁé"mg" OU&(%})ﬁLﬁ{j%’)ﬁ?)é ac?,&gﬁgﬁﬁ groups,

- (=0 - N(aryl ) (heter@ é‘W (heteggcyelpld grouss, §ufhﬁgmt¢dLmW1msutum¢ubstltut ed

heter oovelyLam vkt eHian, 34034 A0 R0 IHTRIMIL SR

groups, substituted or unsu stl oxya grou ed or
unsubstitut ed ar phsstptedioy nnspbsiped alloyxyalicplsgrodpsf mﬂstﬂiitedlﬁsmhﬁlishﬁJtHdEd

het er ocycl yl oxyal Rea, .and e the sane or
different and are ll%%‘yl n g&ﬁagﬁtswﬂsgd%tué"&"bis?tBWRgﬂemﬂ?/cf_y OXyRIKy LEIRUISY
groups, -NH(aryl) groups, -N(al cyI )2 groups, -N(aryl)2 groups,

-N(al kyl ) (aryP) groups, - Mgt emachecthy kjme grdiffgsmt and}déﬂ&eh(mpaﬁiyfﬁthwl ) (al kyl)

TUnebTtut o or uns ket Ak ik Gh SRR Bt fee e et g

aryl groups, - OHardgteyps, selstigited or umbdnmned ketres oeyalyk gooypsQ sudated 29

et or ocyclyl  gr aserihioBRy il o3 Wes O “Ea Shaeioups,

-N(al kyl ) O al ky! -C(gT@tﬁm grmmsaﬁcj#mi k(= QyoM@tkyl)-gupk k(> OyRAKEyIPT OUpPS,

or, - N(aryl) 0131 ylyr GhOUBE: oyl 1h gholdb RN caryny: 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
diarylaminoalky] groups, substituted or unsubstituted (aikyl)}{(aryl)aminoalkyl

20  groups, substituted or unsubstituted heterocyclylaminoalkyl, substituted or
unsubstituted diheterocyclylaminoalkyl, substituted or umsubstituted
| (heterocyclyl}alkyl)aminoalkyl, substituted or unsubstitated

(hetcrocyc]yl)(aryl)amjnoalkyl, substituted or unsubstituted alkoxyalkyl groups,
substituted or unsubstituted hydroxyatky] groups, substituted or unsubstituted

r

25  aryloxyalkyl groups, or substituted or unsubstituted heterocyclyloxyaikyl 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;



WD 02122598 PCTI USO 142131 -21 R 2 is selected fromsubstituted or
unsubstituted al kyl groups, substituted or unsubstituted aryl grolp3ARGB05
substituted or unsubstituted heterocyclyl groups. In the third group of
conpounds, at woemgessene of R, R6, R, or R is 5 selected viorasosarhstituted
or unsubstituted am di nyl groups, substituted or unsubstituted guani dinyl
groups, substituted or unsubstituted saturated heterocyclyl groups,
substituted or unsubstituted al kyl am noal K33- groups, substituted or
unsubstituted dial kyl am noal kyl groups substituted or unsubsti tuted

aryl am noal kyl  groups, b Mt unsubst,i aryyan noal kyl
groups, substituted or 10Hu%§sdu gtfs(”gl TR r’t‘i%PWF r oups,
substituted or ekt friomu esﬂbstﬂnﬂécetlsmnmﬂsﬁhmhkaw}rl gfcﬂpﬂ&ubﬁluhﬁl ért uted or
unsubstituted heter, oc

m noal r substituted or unsubstituted
hydr oxyal kyl gr SEEESH t?géfy FBY B s“wiﬁ%s 5‘5?4‘15'&‘11@3 eSS HG¥PSgr oups,
nsubst i tut ed hetar payi ““E?%;ﬂ‘?%’?“%ftﬁm’“@“’@@“*’s Foe by o 10 15 | s
sel ect ed froSt EZT&@Qﬁwergrwguﬁéfﬂmﬁ@dﬂangp@r upQS)N@H‘HBt goupsed or

nsubstituted he{eoORwuA/ L@@l@)ﬁ_

ﬁet gr oc;/cluyl al kyI€t gPoupsl)ybO%%QUQﬁOﬁg(Q&%?@%F% gés lk%)%l&?

g(( 3“‘:& ?I Ik§/|2) -§foQy2-aryl E?Pmﬁmp&ltﬁﬁlq ugsubstiuted h@éfﬂ@qll(lalkklygr?lgmgg ;)ups
unsubsti tut/ed a%(]%lga X rugrugugptg@%moﬁl t%‘%{? g%&&%ﬂﬁ%?ﬂ ESEJB{H 'S al kyl am
noal kyl groups, aé'Ub@IlﬂCtﬂU@égtogps Mtﬂu&ﬂiotunaadstltuteﬁﬂiaydyhmmndykgdou}g;c oups,
SubstL et ed i NORHRRL bRl A BTRRLANY o008 RS cin S L S0

unsubstitute am noa groups,
(al kyl) (aryl) anideygbminbalkylgiaes, :mhshmtwd othﬁdutf;ﬁrutﬁdihﬂhglb(hﬁyﬂbﬁaﬂdmalkyl

het er ocycl yl am noal ky bstituted_or nsubs i.tut ed
di het erocycl yl arﬁr%gﬁl'lgt(/Tgé)ﬁg%ﬁgyC?’é@fﬂ‘PP’t EQ?'cSJr' g"%b’&ﬁ?t“?f*ut ed
(het erocycl yl)( aCkﬂyO)Pﬁmmaeﬁ»H@;ll) gbprC(ﬂDDbNmetekﬁ@dyMgrumubst ituted
(heterocyclyl)(a S, substitute r unsubsti tuted
hydr oxyal kyl gﬁ @W@@%?‘t{ﬁﬁfﬁiﬁﬁ L@é—t(:))[ ﬂ{“@a)(ﬁ‘i"?&}%%?& Ix&PuRsr oups,
substit ut ed 16r lsms;tll‘m&ﬂldruh@dsnnaéd/h@éﬁ‘y@‘cly}’dnuﬁtﬁaﬂlbW§rou § sEbspiadied it ed and
unsubstituted heteroc éyox)?/%{% rog)t% -NR 2 groups where Rep is
selected froms F‘lt%/ff"i qexy ¥Rt é‘&“tﬁ‘éf’é}"bsépﬁtt‘%d AOFAKTRISUBSNR20R2 1
ﬁr oups vx/nfar fa R2 sutbsﬁtu&ﬁ'o@‘ﬁi&)@ﬂstftﬁt&iﬂr%léﬁﬁ]k){l ks Or s%ﬁnﬂ%ﬂhﬁrt&tﬁ{ét:mted
eterocycly %utgmcyclﬁ()xya lgmg]::)(s ) -aryl “groups, - C(=0
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,

-Nfalkyl)2 groups, -N(aryl): groups, -N(alkyl)(aryl) groups, -NH(heterocyclyl)

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

-N(hcterdcyc]yl): groups, substituted or unsubstituted alkyl groups, substituted or

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

25  substituted or unsubstituted aryloxy groups, substituted or unsubstituted heterocyclyl

groups,_—NHOH, -N(alky!)OH groups, -N(aryl)OH groups, -N(alkyl)O-alkyt

groups, -N{ary!)O-alkyl groups, -N(alkyhO-aryl groups, or -N(aryl)O-aryl groups;

and



| 4 MAR 2005 WD 02/22598 -22 PCT/ USQJ/ 42131 - C(=0) NH(al kyl) groups, . - Clsz

O NH(aryl) groups, -C(= ON(alkyl)2 groups, -C(=ON(aryl)2 groupsU MAR 2003
-C(=O N(al kyl) (aryl roups, -C(=0 O al kyl groups, -C(=0 O aryl groups,
substituted or ﬁ’r{'é’a%?gﬂgi tuted am noal kyl groups, substituted®CHys01/42131
unsubstituted al kyl am noal | cyl groups, substituted or unsubstituted 5

di al kyl am noal kyl groups, substituted or upﬁgbsti tuted aryl am noal kyl
groups, substituted or unsubstituted diaryl'am noal cyl groups, substituted
or unsubstituted (alkyl)(aryl)am noal kyl groups, substituted or
unsubstituted beterocycl yl Rfrisnsertiey frompubiinfted Grulsibstinute@ d1k9r o) - titut ed
hydr oxyal kyl gro::sg[s)ﬁy SLétbsti tI}J)t ed .@r unsubsti tuted al 'kox%l{(yl gr oups,
substituted or u BHGG QT UB O EG 20YL BIAIPS, §F Sithgdtuted Ot ungRnest heferegyclyl
unsubstituted hetgageycl ylallyl groups, or substituted or unsubstituted

het er ocycl yl oxyal kyl groups; or -C(= OR25 groups where Ru is selected from

H -NH2, -NH(al kyl o - | -N(al | | oyps,
TNCary o s arouns ) ) NOnFodRme it 2rhp bt Bimpehnis AOESH BRRRNEI S B RTR is
-N(het erocycl ¥l ) (saledtey/from @itRtREd or ubkibGiRED Sotftingl %&aﬁsy kdbs@tfRH S .

-N(heterocycl yl) 2 tgprBo;Jps substituted or unsubstituted 15 aryl groups,
substituted or urlCSHYSITIEd, ceanidiny eroups. ulstipted a5 unsELwted sauatedheterocyclyl

unsubsti t ut ed hetgemmtsyitmaar&mbs&nedmyﬁmogmmgere%g%ﬁstﬁgkwt h group of

conpounds having the structure 1, tautongrs o ounds,

phar maceut i cal | y UAeeEHtehialkylamingalky] griups, sbstisoahdsunsastinpldaryetieciidal | y
acceptabl e salts § Rendti = of .conpounds: Y
is selected f romg?JCu)Bi,’_ SH, %@ﬁ%ﬂﬁ%@?ﬁ&%@?%?é@%%@gfgﬁ%&&&-ﬂ&' gr oups,
-C(=0 - R' gr d@ps unsuipitatodaikyltamdpsinoalBy) goupss sutisttued connsuhsinbst i t ut ed

al kyl groups, suhg 'oI::}Hl r j l.kenyl. . ar o substituted or
unsubsti tuted al ky%lg/l r%ﬁgf@%&gﬁ%{%ﬁgqlé‘?“%ﬁ%%%é’%ﬂ%f%ﬂ%%@%I gr oups,
substituted 25 orgrayps shbstiiutadtos gndvbstented iypdrgtyalkiklgrogrsosypstitusdibst i t ut ed or
unsubstituted al 1 " r o , tituted or ynsybstjtuted
di al kyl ani noal | cnggﬁﬁ%&;;,ﬁt&%]@tﬁ;‘%?'e%'%%’r%ﬁdn YR 4 PP SONpS 1 v |
groups, substi t utoeehbgituted suimstbstintedchetedocqelyloayuliyd atokiyd; ~-OR$Peups stbetR™ ut ed
or unsubstituyted. r amnoal kyl . groups, substi.tuted or. .
nsubet i tut ed her Sretld FRAL LA i SbBiopPd SRl SF st
heterocyclyl groups, substituted or unsubstituted heterocyclylalkyl groups,
-C(=0)H, -C(=0)-aryl groups, -C(=0)}NH, -C(=0)NH(alkyl) groups,
-C(=Q)NH(31YD groups, -C(=0)N(alkyl)2 groups, -C(=0)N(aryl)2 groups,
-C(=0)N(alkyl)(aryl) groups, substituted or unsubstituted aminoalkyl groups,

20  substituted or unsubstituted alkylaminoalky! groups, substituted or unsubstituted
diatkylaminoalkyl groups, substituted or unsubstituted arylaminoalky! groups,
} substituted or unsubstituted diarylaminoalky} groups, substituted or unsubstituted
- (alkyl}{aryl)aminoalky] groups, substituted or unsubstituted beterocyclylaminoalkyl
groups, substituted or unsubstituted diheterocyclylaminoalkyl groups, substituted or
25  unsubstituted (heterocyclyl)(alkyl)aminoalkyl groups, substituted or unsubstituted
(beterocyclyl)(aryl)aminoalkyl groups, substituted or unsubstituted hydroxyalkyl
groups, substituted or unsubstituted alkoxyalkyl groups, substituted or unsubstituted
aryloxyalkyl groups, or substituted and unsubstituted heterocyclyloxyalkyl groups;
-NR¥R” groups where R® is selected from substituted or unsubstituted heterocycly!
30  groups; ~-NR™R* groups where R? is selected from substituted or unsubstituted
heterocyclyl groups, -C(=0)H, -C(=0)-aryl groups,-C(=0)NHz,



171 MAR 2005 WD 02/22598 PCT/US01142131 -23 unsubstituted heterocyclyl
groups, substituted or unsubstituted aryl groups, substituted or 11 MAR 2009
unsubstituted heterocyclyl oxyal kyl groups, substituted or wunsubstituted

hydr oxyal kyl Wo0d3{32598 substituted or unsubstituted al koxyal @é‘m&ﬁﬂﬁ?ﬁ or
substituted or unsubstituted aryl oxyal kyl groups; 5 Z is selected from O,

S, or NR'" groups; R, R2, R3, and R may be the sane or different and are
i ndependently selected fromH d, Br, F,-2; -CN, -NO2, -OH, -ORl5 groups,
-NR16R 7 groups, substituted or unsubstituted am dinyl groups, substituted

or unsubstitute %ﬁﬂ!{- Oyl groups, tituted or unsubstituted primry,
secondary, or 18% erti a(rgfyj/&lélgf(o)g/nps’d UBM%@BEW’P’E& G DYINAkyDAErPRRSt ed ar y]
groups, substi t vEeeOdaryDngrotyst FCu @M@ b BoEdP(= ' or
unsubsti tut ed al_é;()éﬂy)l %ﬁéﬁs %gbsti tuﬁgﬁgr)%n%gst(iﬁ%kﬂgﬁ%cycl yl
groups, substitu S Bt FiPSERigd o8 HRsibswsd aginerikd srepsswmbstinted! or
unsubst it uted abkydsatsticoall dByanGhCAIRS prouph Sthbstikk Q0o lﬂi&gﬂ@t&ﬁﬁ Ituted

di al kyl am nosl kyl [Loups substituted or unsubstitute aryl am noal kyl
groups, subsTi té‘?‘g‘gaﬁfdoﬁ%lﬁg%‘ﬂst thbstuied o yesabtivsed Aylangmealkybgroumsbst i t ut ed -

O qunsupSt ! 1 ut esuokabie by bbbl daGlairlosPHBRYs SRALG By

unsubsti tuted heterocyclylalk¥l gr oups,
and R8 may be t fybindlaghncaiky} groups, sustiutder uhsuiiarend dettdoyyhaimibag,f r om H,

o, Br, F, 1, - afied PR .oy - 4R2' 20 groyps, -SH, -SR72
groups, -S(= O)%Sg?%%tgt -gf§©%4hyg%5%l £ ’§‘8’5‘§‘P§°§'8f ed or
unsubsti t ut ;g aprsdsHiptedgliovpalicy] guiep s,hsubﬂlﬁnle. ledOor umsugb@gddtaw]@@a p@?ﬁbspyl el
groups, sufsti i.tuted pri , secondary, or tertiary alky
groups, substi tgt]JJP "Ié ed(;ér 't&JHr;:iZbE é‘hdthﬁ{eé%yg?’?WB sOT Qifptithited g wasubytituted
unsubstitut ed alhekesenyklylprpalkyd graplysiri-0EERY gfoupahidte 2t kA&l yj groups,

substituted or gpsulhstituted het cyclyl groups, 25 substituted of
unsubstituted al Kyl ﬁdﬁbL%iﬂ“l’br'@%‘gﬁﬁmgi%‘&%@z(&rowmﬁ%@wmﬂpm

di-al kyl am noal kiN(alkyixtarph grauph s NH (bt @ 6cyely!) Sin¢hatt | ' yl
groups, subst i_gll(lﬁc d or S i/)sti tuhg diya;ﬁ?jgrbh nodaltl k’%?’"g%%'g’@ Elg’?j!!ﬁ)sgti tuted
or unsubstitute ?%?WWW&QH FPUR AORFIRIPCY Gl gheups syybstithted) prehsabstituted
unsubstit utisd hetlerapy,cuptublidy/dr ungiRtREd agﬂxg— i e stituted or
unsubstituted am o%tléxhetgr ouE) 11 MAR 200 &ES YiRuwed o

unsubsti rocyclyl ‘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 [ th.e fourth group of compounds:

Y is selected from -OH, SH, alkylthio groups, arylthio groups, -OR"
groups, -C(=0)-R" groups, -NRR" groups, -CN, substituted or unsubstituted
alkyl groups, substituted or uasubstituted alkenyl groups, substituted or
unsubstituted alkynyl groups, substituted or unsubstituted aralkyl groups, substituted

25  or unsubstituted heterocyclylalkyl groups, substituted or unsubstituted
alkylaminoalky] groups, substituted or unsubstituted dialkylaminoalkyl groups,
substituted or unsubstituted arylaminoalkyl groups, substituted or unsubstituted
diarylaminoalkyl groups, substituted or unsubstituted (alkyl)(aryl)aminoalkyl
groups, substituted or unsubstituted heterocyclylaminoalkyl groups, substituted or



WD 02/ 22598 PCTI USO1142131 -24 substituted or unsubstituted

het erocycl yl am noal kyl groups, substituted or wunsubstituted hydro g‘ﬁﬁ@yzlﬂ[lﬁ
groups, substituted or unsubstituted al koxyal kyl groups, substitute
unsubst i t ut ed WPYFERPal kyl groups, or substituted or unsub@CFseEA131

het erocycl yl oxyal kyl groups; 5 R and R' may be the sane or different and
are independently selected fromH, -OH sybstituted or unsubstituted

al koxy groups, substituted or wunsubstitutéed aryl oxy groups, -NHY,
substituted or unsubstituted al kyl am no groups, substituted or
unsubstituted ar mhmbitmﬂecghmp@,clyas pdsps, sutistdted or uikabdmited atyeglougdi al kyl am no
groups, substituted. unsubsti tuj ed di a 'no roups,. supstituted or .10
unsubstituted (al %? feg@f’ﬁf "ﬁ‘Bect;]?e{ﬁﬁ?ﬁ’ yé BY SBPStEd st i t ut ed al kyl
groups, substi tmh@dsmemw@hwtgtra@s asruys&uugéd)@tnﬁ.subsﬁﬁme@)ahiox Ay T Bhonpd KY |
groups, or - roups; RO is selected from substltuted or
unsubstituted al I?éF“b&ftB‘G‘ggr unsybpjeiedanyleryaliy! siARshst i t uted aryl groups,
substituted or unsubstituted heterocyclyl 15 groups, substituted or

unsubsti t ut ed shet er ocycl ylzislsmbeigr R ®, S; 5;(m§))‘ oung( =0) - al kyl groups,
-C(=0O)-aryl groups, -C(=0 O al kyl groups - ) O-aryl groups, -C(=0 NH2,

O NH( al kyl roups, ar, O) N(al kyl)2 groups,
- g(( :Og N( <(31r yl 3/2) g?oupg -- g"-’g’ %(H( ﬂél %"(’g H‘E S@Fﬁﬁ&‘ﬁe"ﬂ“ﬁ(\ﬂqﬂ ale ?\IH( gl kylo)
groups, -NH(aryl jndggendyptly scléd(c@lmmcwmws: -€N( aldsy L-oHaroRy gRlpgr oups,
-N(aryl)2 groupsalﬂ%% G‘{‘I’NH( het er ocycl yl roups,. -C(=0 N( hetfe rocycl yl)2

groups, - O N( seisgqggt@}@ 0§ U d ag}ldmyl(g(rggps substituted or

O N(aryl) (het er ogisabstitx Bﬁlyl %%uﬂsssuﬁﬁitﬂé‘d &ukiRfutdd prifdary, %Ldo (,?r oups,
aryl oxy groups, -NH, - I kyl roups, -NH(aryl) groups,” - N al

groups, -N(ar{l) E?-H%l ng‘%PS ENP%I“R% 9r(ugpypstjtutgd éi)’bgfouﬁﬁj@'g‘lstlt‘ltﬁi@d or
unsubsti t ut ed aI k¥du tﬁﬁgﬁ,}{&{ Miuh R rocyclyl)z
‘groups, -N(al kyl) et er ocy enyl%ijénkgi’r?oups sus%b?llrlt utg (gp(ﬁlhgubst ituted
aryl groups; 1 1% lBMé‘EG%YW@B&l%‘JhSMSqd OrzialebslllEteds sel ect ed

fromH, substit Ugﬁgloﬂliyl WQ%BB%%Q%r%&thﬂwmmmoﬂkyl groups, substituted
or unsubstituted dialkylaminoalkyl groups, substituted or unsubstituted
15  arylaminoalkyl groups, substituted or unsubstituted diarylaminoalky} groups,
substituted or unsubstituted (alkyl){(aryl)aminoalkyl groups, substituted or
unsubstituted heterocyclylalkyl groups, or -C(=0)R" groups;

R®, R®, R’, and R® may be the same or different and are
_ independently selected from H, Cl, Br, F, I, -NOz, -OH, -OR" groups, -NR¥R?
20 - groups, -SH, -SR® groups, -S(=0)R*® groups, -S(=0)R* groups, -CN, substituted
j or unsubstituted amidiny] groups, substituted or unsubstituted granidinyl groups,
substituted or unsubstituted primary, secondary, or tertiary alkyl groups, substituted
or unsubstituted aryl groups, substituted or unsubstituted alkeny! groups, substituted
or unsubstituted alkynyl groups, substituted or unsubstituted heterocyclyl groups,
25  substituted or unsubstituted alkylaminoalkyl groups, substituted or unsubstituted
dialkylaminoalkyl groups, substituted or unsubstituted arylaminoalkyl groups,
substituted or unsubstituted diarylaminoalky] groups, substituted or unsubstituted
(alkyl)(aryl)aminoalkyl groups, substituled or unsubstituted heterocyclylatkyl
groups, -C(=0)R* groups, substituted or unsubstituted aminoalkyl groups,



s@bstituted or unsubstituted aryl groups, or substituted or unsu th#ﬁ%@g
heterocyclyl groups; R' is selected fromH, substituted or unsubs U

al kyl groups, 5 substituted or unsubstituted aryl groups, substituted or
unsubsti t ut ed W¥2E2¥8ycl yl groups, -OH al koxy groups, arylPOXASErQLIPS,
-NH2, substituted or unsubstituted heterocyclylalkyl groups, substituted
or unsubstituted am noal lryl groups, substituted or unsubstituted

al kyl am noal kyl groups, substituted or unstfosti t ut ed di al kyl am noal kyl
groups, substituted or unsubstituted aryl am noal kyl groups, 10 substituted

or unsubsti tut edsudicaird aridealiis RS ANRRINIHEES Shedisypst |t ut ed

(al kyl') (aryl)am noal | ryl groups, substitute ed al kyl am no
groups, substi tnsekstited duyduopyalion groups, awbstigurdro ugsudstisted sikbsalklyLifretpsor

unsubsti tut ed | ] . ituted or. uynsupstituted
di aryl ani no gr oﬂ%g%tl‘ﬁ}siu st@%@é@@%lﬁxgg’gﬁﬁpﬁt %rdsut’sgﬂ&ﬂb r(‘H’F%SS‘“a’WFno
groups, - C(=0 H,hete@cyQlyloayalipt gepupsips, 15 - C(=0)-aryl groups, -C(=0 O al kyl
groups, -C(=0 O aryl groups, -C(=O NH2, -C(=0O NH(al kyl) groups,

18

-C(=O) NH( ar yl roups, -GLi& | K roups.... - C(=0)N(aryl)2 groups,
-E((:oi N( fau k%%(gr yll)o gr O%SQ‘!—N&?E%/ L‘%‘éf %ﬂﬁ%ﬁﬁ&@?ﬂ%ﬂ@faﬁéﬁ%ﬁ-}dm& P

- g(( =3 N 83 hft er Owyllcﬂ?ﬂ ggmdupoﬂ.ﬂﬂ(sﬁﬂ)ﬂHg bﬂilbft‘;mﬁwﬁmm leqig{o?mmmged ox . o
-C(= et erocyg royps, -C(=0)N(al ki et erocyc roups, -Q(=
O N(aryl) (het er g“é’?‘%"ﬁ%‘f’)”gﬁyg‘ﬁﬁsgfwgg’b‘w’t %‘%’%‘ﬁ“‘ O PSS e AlYdino proups,

het er ocycl yl ani rsobdtikyéd @ruasstned BSldiring ouR! subRsua b haksdinisdr oxyal kyl

groups, substit eg or unsubstituted al koxyal kyl ?roups, substituted or
a‘#{‘/‘fy dia

Yy )
unsubst it ut ed IRP REPUPY SERsHRied OF unsybitityted diagyTaging greupss sybstitvied or

het erocycl yl mydﬁmhﬁr@ﬁ@@@l)(ﬁmﬂagm, BRitRA R BoS BB ajghkfr(g{pgnt and

are independently 25 selected trom substituted or unsubstitute Yyl
groups, substit FERHMAd of yasnbstitied, arhgroupsy tC(GH ML sC(=Qbalkyltanoups, wr
unsubstituted heteropy§l ylougoups, substituted or unsubstituted

het erocycl yl al kyl groups, -C(= OH, -C(= O-alkyl groups, -C(=O-aryl

groups, -C(=O NH2, -C(=0 al kyl roups, -C(=0 NH(aryl gr oups,

- (=0 N(al kyl) 2 groups, %(H’&’C??'ﬁ%‘%fl ?19‘3’ ubgHytFhor “D@Pi‘@*ﬂ%ﬁk‘ﬂﬂ“}"@é’r yl) 30
groups, substi t yhietmesd odRE4BSItitkd 9 DeraiPs Na@dbdtred OF %%inﬁé&%}fhfpg% or
unsubsti t ut 11 MAR b20,95 WO 02/ 22598 PCTI US011 42131 -26 al ky noal kyl

groups, substit GTUESSPOsHRGRRIupsubptiteedihettrPoylyiabing eEqurs: I-Corilbs,,
-C(=0)-alky] 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( =0O)N{alkyl)(aryl} groups,
-NHz, -NH(alkyl) groups, -NH(aryl} groups, -N(alkyl): groups, -N(alkyl)(aryl)

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

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

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



sutj'_sti tuted or unsubstituted aryl am noal kyl groups, substituted or1 MAR 2003
unsubstituted diarylani noal kyl groups, substituted or unsubstituted

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

heterocycl yl anit@8R$®, substituted or 5 unsubstituted PCT/US01/42131

di heterocycl yl am noal kyl, substituted or unsubstituted

(heterocyclyl) (al kyl )am noal kyl, substituteg or unsubstituted
(beterocyclyl) (aryl)am noal kyl, substituted or unsubstituted ai koxyal kyl
groups, substituted or unsubstituted hydroxyal kyl groups, substituted or
unsubstituted aryl oxyal kyR”gﬁ sHlfeted fn HQdbtithied etudibstifitdddityl bidh

het erocycl yl oxyal ku)é }5‘1%@@'2 10 I% and R2 may he the sane or dlf erent and
are i ndependent | yS'°¥ ProFisphsied and grups. t%@'é‘ﬁ“‘b‘?edlﬂ‘ié‘ﬁ%@‘iqtﬁtﬁﬁ kegeregykiy)
groups, substitutgdumf unsubstituted aryl groups, or substituted or
unsubstituted heterocyclyl groups; R' and R21 may be the sanme or different
and are independently selg ted fro substituted or .unsubstituted al kyl

H,
groups, substituted or 4y fglected ?P@J{M?t’“ﬁ%ﬂdéﬂm@H%‘?E’la{lm RS

unsubsti t ut ed het @bﬂiﬁ;té?d Uﬂun&fﬂ@h’lﬂéd aryl &fon so)sﬁﬁsnmﬁﬁ'oghhﬁbmfﬁtccgﬁéw cl
-C(=0-aryl groups,-C(= -C(=O NH( al kyl ) roups - 5‘%?'yl)
groups, -C(=0 N( a$TR’§Hs) “beraé}ﬁ)& groupt@s@m(giqa%s) tgmted or unsubsntuted

-- (=0 N(al kyl )(q{eﬂ&gg?ﬁ?tgggmu ol suftldeed lsrylhns sﬁfﬁ&% ammoqzkal gb&%%kt{rﬁ%&”ps

substituted or unsubs het erocycl yl al ky groups,
unsubsti t ut ed am N d‘ﬁ?‘!k’wt“‘gfi alireminealky igraups. cibssifutedry utpsbistituted d

al kyl ani noal ky! SninGAtB bt Stbeucd 02 RSP A AR <Y

groups, substi tut t'ut e am noa groups? Estituted or
unspbsti t ut ed!0 disibspred mmuberyute@dwmm@wmoum eubsmuted 6 uixabstitisdde d

(al.kyl) (aryl)am
-C(=0) - O heter ocyi i %‘T‘%ﬁ’%‘gfngm%rcﬁ“g’:%%sﬁﬁ? g]r?l%’%f/%}] y'?ji&ég'gﬁ‘ﬁ?o“ps
- C(=0) - N( het er oc\ysubsjituréd ayuosbstiteted ﬁ@hﬁ)nol\gral;kydu))(dmécemoﬁmﬁsudubed gr oups
-C(=0 -N(aryi) (h o] subs unsubstl
het er ocycl yl ani ngééaﬁwa‘li%%# %m%gsg gmiedf) ‘Ea‘t’%?“t" tf-h?‘ﬁ’a ﬁ‘f@%&%ﬂ% kyl
groups, substi tutledesmutudléalWaryl]nmnb abﬁmx»ﬁ(H@H orEuMealkyl grtapd,i t ut ed or
unsubstit ut ed;sar ylox | ar QUPS4,~0 bstlt e r_unsubst|tuted 30
het er ocycl yl oxsf/lal EP o !rl%ﬁ%gu‘% q% @&B %?)gr §‘2‘§5§8§3’Eﬁ}‘&§s (FADNEL, . 27
R18, R23, R24, anﬂ( FOINHEKyD graupe §a¢Q)M{(mdl)fg‘r@rpe,n$:(amN@n@1)z groups,
-C(=0)N(aryl)z groups, -C(=0)N(alkyl)}(aryl) groups, -C( =()-heterocyclyl
groups, ~C(=0)-O-heterocyclyl groups, -C(=0)NH(heterocyclyl) groups,
-C(=0)N(heterocyclyl): groups, -C(=0)N(alkylj(heterocyclyl) groups,
20 -C(=0O)N(aryl)(heterocyclyl) groups, substituted or unsubstituted

T

heterocyclylaminoalkyl groups, substituted or unsubstituted hydroxyalkyl 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
25  selected from substituted or unsubstituted alkyl groups, substituted or unsubstituted
aryl groups, substituted or unsubstituted hetcrocfyclyl groups, substituted or
unsubstituted heterocyclylalkyl groups, -C{=0)H, -C(= O)-alkyl groups,
-C(=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(ary)z groups, ~C(=0)N(alkyl)(ary1)
30 groups, substituted or unsubstitated aminoalkyl groups, substituted or unsubstituted



i fdependently selected fromH, -NH2, -NH(alkyl) groups, -NH(aryl) 1grou%
-N(al kyl )2 groups, -N(aryl)2 groups, -N(alkyl)(aryl) groups, 1 T MAR 2005 -
-NH( het erocycl yl) groups, -N(beterocyclyl)(allyl) groups,

-N( het er ocycl YYO €2&258) groups, 5 -N(heterocyclyl)?2 groups, muhghiiiag;ed or
unsubstituted al kyl groups, substituted or wunsubstituted aryl groups, -OCH,
substituted or unsubstituted al koxy groups, substituted or unsubstituted
aryl oxy groups, substituted or unsubstitut?d heterocyclyl groups, -NHOH,
-N(al kyl ) OH groups, -N(aryl)OH groups, -N(al kyl)O al kyl groups,
-N(aryl)0-al kyl RS s NEALKY ) O-ar vl gr oups r. -N(aryl )O-aryl groups;
10 and R22 is sgﬁ{gct e a}klygléﬁog%%g%qspﬁ{eé(?r g#“ﬁﬁ%ﬁgﬁ?w%@ﬁaf%mwoups,
substituted or wnsstinedd druhebstitand agtaiiRlkyDro6p) s stititeathr Qnsubitiutpet i t ut ed
bet erocycl yl grdg)atf@s.. IQ t.he fourbh,ngr oup of conmpounds, at |east one of R,
R2, R3, or R4 i< apamimgalkdiionps, syhsi Rogubsttuted) @lkylarviasinoalkyst i t ut ed or -

unsubst it ut ed betapacybiinial drrusbutefiidd SeredHRHIhitbARYIOEbsERIASE | t ut ed
substituted or unsubstitu edu ﬁ%am noal kyl

di al kyl am noal kyl groups,.. S
gr oups, subssi ti(fP’é’gSIB?t"%ﬂ’é‘EPB@FY@XJMOM% whsitwnpd oywrsubstitutesiubst i t ut ed or
unsubstituted diﬂﬁdb@ﬁiynﬁﬂ&yb}ﬂnkﬁﬁ%}lpﬁms bi &%ggign% unsubstituted

ed or

aryl am noal kyl groups, substitut unsubstitute
(al kyl) (aryl ) am\MEarRghhEndlapunoalyb setistiuted dr ansubstituted tikoxyatia! ety ocycl yl

groups, substi tyHBelie8ror URSHRR L erocycl yl am noal k %ﬁ‘é roups,
substituted or unsulgstoirtutg ﬁ@%’é{d@%g& llgﬁ?uf\réﬁ %%’gﬁté‘\?? Ob?%ﬁ ‘,a't?ubstitut ed
or unsubsti t ut e@ylqxbiakdreenps) o spbsikuited or auubstithieyt hegrooyRoxyalyberbggst t ut ed or
unsubstituted (heterocyclyl)(aryl)am noal kyl groups. 25 Preferred
conpounds i ngany of the fhif gti,p26 thif r,0ups. _ .descrj bed above are
provided in which Zis arg-ﬁNl%'g %?}ggg??e%mc%ﬁ{ﬁ%ﬂ%n aggafeh'g&p%dﬁptﬁh group are
al so provi ded i felegfddrenyH, subgtitutefjRe Snsgbstitited dlkyl phddiRs 20BGind@ &2/ 22598

PCT/ USOl / 42131 348k cordin the first second,
third, and fourth %&gﬁgﬁoﬁg%%&ﬁs Eu@rcoerq’p ‘b‘%ﬁ‘ﬁ‘a@ﬁ hfz{%“m‘f]%lhgr‘?"pﬁs an - ORS"

group, an-NOR' group, or a sulz)lst.itut ed or unsubstituted al kynyl group.
R and R* may be the same or different and are independently

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)NHz,
-C(=0)NH(alkyl) groups, -C(=0)NH(aryl) groups, -C(=0)N(alkyl): groups,
-C(=0)N(aryl): groups, -C(=0)N(alkyl)(aryl) groups, -C(=0)0O-alkyl groups,
-C(=0)O-aryl groups, substituted or unsubstituted heterocyclylalky] groups,

20 substituted or unsubstituted amincalkyl groups, substituted or unsubstituted
alkylaminoalkyl groups, substituted or unsubstituted dialkylaminoalkyl groups,
substituted or unsubstituted arylaminoaltkyl groups, substituted or unsubstituted
diarylaminoalkyl groups, substituted or unsubstituted (alkyl)(aryl)aminoalkyl
grouﬁs, -C(=0)-heterocyclyl groups, -C(=0)-O-heterocyclyl groups,

25 -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 heterocyclylaminoalkyl groups, substituted or
unsubstituted hydroxyalky} groups, substituted or unsubstituted alkoxyalkyl groups,
substituted or unsubstituted aryloxyalky} groups, or substituted or unsubstituted

30  heterocyclyloxyalkyl groups;



Clﬁer preferred conpounds of the first, second, third, and fourth 5 groups
are provided in which R is selected fromH, substituted or unsubst il tMAR 805
al koxy groups, substituted or unsubstituted heterocyclyl al koxy groups,
substituted oMAM@HEEtituted heterocyclyl oxy groups, or suMSHVSOMEHA or
unsubstituted heterocyclyl groups. Still further provided are conpounds of
the first, second, third, and 10 fourth gr,Qups in which R2 is selected
fromthe group consisting of H F, O, NC@ substituted and unsubstituted
het er ocycl yl al koxy groups, and substituted and unsubst.ituted heterocyclyl

groups. Still further pr OVR@E&E‘“ € af@RPHYAR 18¢ sdnleorldiffeddnt ageffoNd, third,
and fourth groups. in which or R7 is an _alkyl group. Still further

preferred 15 conpisperdeny %e}?é‘f@ gom Hy-dilss-NHalkyh s nNHireh emepor R7 is an
grOo?ag g:‘)?ug ﬁgger-ocycl X{lgﬁﬂﬁ@l K&}yrlgtrﬁmdiagl’f’r_e%@ %rygg%l@dngs o?e?%cﬂgwloﬁlrth
group of conpound&ipt.e ;ﬁhmp@ew)(aikml)mrm -R(bgteroepqly)ERY]) groopsp and R's i s
subst i tut ed of uneuiseriey oy BeratS; bl Srct BTG Blottel Wby RS0,
unsubstituted al klysuamnntcdihﬂyygrogrsot@i,,subumged bumﬁsubsomtadraﬂaobjsgmhpa, ed

subst i tuted” or - SsiBior ybBRinit P RE ket SRud oFaEbeR e e eb ™
unsubstituted (g@tdopd, ) NEOH,)-AElyOaHKytoug! ANgasy1)CHIpSupd, Ui@DkyDO- au@subst i tuted
aroups. " subst 1 uERIPY N EHE S B RO FB RG-S NGB P o,
substituted a0 uasdibstituted (heterocyclyl)(al kyl)am noal kyl groups, or
substituted or unsubstituted (heterocyclyl)(aryl)anminoallryl groups. 11

MAR 2005 WD 02/ 22598 PCTI [ 42 -29 e inventjon further provides
conmpounds havi ng t he struéi ééﬁ%e%]ﬁ%t%“bftwtgﬂtofw ﬁ"&{?‘i’d&é@l?ﬁ%ﬂé}%mrs of the
conpounds, phar mustithied ak kiysubgioagt @41l geoups 20rtstbaiutéd @ ROIFRALEd Beterdfidlyl
pharmaceutically accept able salts of the tautoners. Structure H has the

foll ow ng f or mul §%BP11

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)(ary])ammoalkyl groups, substituted or unsubstituted heterocyclyl groups,
substituted or unsubstituted heterocyciylaminoalkyl groups, substituted or
ynsubsntuted diheterocyclylaminoalkyl groups, substituted or unsubstituied
(heterocyclyl)(alkyl)aminoalkyl 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.



mbere: . Yis selected fromH, -0OH -ORLO groups, -SH, -SR' groupz,1 M Pﬁﬁi
12R13 groups, -CN, -C(=0O-R 4, groups, substituted or unsubstitute ﬂ&
groups, substi uted or unsubstituted al kenyl groups, substituted or
unsubsti tuted ¥¥nyl groups, substituted or unsubstit utRET ORI
groups, substltuted or unsubstituted heterocyclylalkyl groups, substituted
or unsubstituted groups, substituted or %#Pstituted di al kyl am noal kyl
groups, substituted or wunsubstituted aryl noal kyl groups, substituted or
unsubstituted diaryl am noal kyl groups, substituted or unsubstituted

(al kyl) (aryl)anmi noal Kyl gPeiffited comp&inid bdcBFIIRY to HOfiMN Seddsd lﬁﬂﬂ& efha fourtlT
het er ocycl yl am noal kyl %ﬁoups substituted or unsubstltuted eterocyc yl

groups, substit FFEPSEfc Eﬂﬁ@%@?ﬂﬁ@@“@P&Whﬁhauﬁ§ﬂ ~OBp FF9upy ARSI R ™

unsubstituted hysggx e kitbhsiBkaWp Snsubisibd ,gq unsubsti tuted al koxyal kyl
groups, substituted or unsubstituted aronxyaF P groups, or substituted

or unsubstituted heterocxplyloxyalkyl gr oups; 20 X, X2, X3, and X are
sel ected from C or N, andVHier pekEied sormpoyndscof the fist, sgepndgthigdyepdifour 1 1 MAR.

2005 WD 02/ 2359%,@/#59%4&1@%.&% Rs seldReed fn rﬁéubsﬁétcd%?méﬁ% R8 may

be the sane or rent and are independently Selected ront , Br, F,

1, -N02, -CN, Oxy @reups.(fubiigued or unFebeEEd fetorasycly lalbpy@rans, gxbsmpsd _SH,
-SR 9 groups
unsubsgltufed anldlny 93?g§%§%°§dﬁé Ftﬁﬁ%ﬁng&g gﬁﬁsﬁqﬂ§&%£%&§%mggﬁW8yhyI

groups, substit@ewsor unsubstituted primary, secondary, or tertiary alkyl
groups, substituted or unsubstituted aryl groups substituted or

unsubsti tuted al kenyl groypmunsY 5ﬁ&éﬂ ddﬁ%qﬂz% ﬁg{@%zgﬁKﬁﬂg| and" oups,

substituted or unsubstituted :terocycl y stitu
unsubst it ut 88 0w mAvpsoa Wbk R iowlscted mbs'ﬂflr: tgmuedomstlug\eﬂﬁsﬂ CLLNO:,

di al kyl am noal kyd gu%p&d ]]]nggtst#%}%{ h%&gﬁgg?a%&%sgz&i ted..ary! agtunoa! kyl

groups, substltute or unsu groups, bstituted
or unsubsti t ut eckngubbtityted batespbycdyiigmops. kyl  gr oups, substituted or
unsubstituted heterocyclylal kyl groups, substituted or unsubstituted

am noal kyl groups, substi &uf GenQr, rm:&ufaféent.ytﬁgdsm?tﬁerfﬂ&ysécxt@w@%nty |
groups, substituted or unsubstltuted hydr oxya
_ fourth groups in which R® or R’ is an alkyl group.” Stll further preferred

15  compounds of the four groups are those in which RS or R” is an ~OR" group and
R* is an alky] group, an aryl group, a heterocyclyl group, or a heterocyclylalkyl
group. A

Preferred compounds of the fourth group of compounds are provided

in which R' is an ~OR" group and RY is selected from substituted or unsubstituted

20  beterocyclylalkyl groups, substituted or unsubstituted diatkylaminoalkyl groups,
substituted or unsubstituted alkylaminoalky! groups, substituted or unsubstituted
amincalkyl groups, substituted or unsubstituted diarylaminoalkyl groups, substituted
or unsubstituted arylaminoalkyl groups, substituted or unsubstituted
(alkyl)(arylyaminoalky! groups, substituted or unsubstituted heterocyclyl groups,

25  substituted or unsubstituted heterocyclylaminoalkyl groups, substiited or '
unsubstituted diheterocyclylaminoalkyl groups, substituted or unsubstituted
(heterocyclyl)(alkyl)aminoalky! groups, or substituted or unsubstituted

(heterocyclyl)(aryl)aminoatkyl groups.



15 substituted or unsubstituted al koxyal kyl groups, substituted or
unsubstituted aryl oxyal kyl groups, or substituted or unsubstitut dd MAR 2005
het erocycl yl oxyal kyl groups; R$ is absent or is Hif X is N, R6 is absent
or is Hif X2 wooplz2sR is absent or is Hif X3 is N and RETnisomasant or
is Hif X is N RO is selected fromH, -OH substituted or unsubstituted
al koxy 20 groups, substituted or unsubstituted aryl oxy groups, -NH2,
substituted or unsubstituted al kyl ani no gré%ps, substituted or
unsubstituted arylam .no gr oups substituted or unsubstituted dial kyl am no
groups, substituted or un stitut di aryl am no u substituted or
unsubstituted (al kyl )(arylsi)'bﬁﬁ?vﬁgno efgﬁ]bcg PIo ‘{fﬁg?rfl?%‘ﬁ%sgl gwgﬁl?fs%‘éqlfct%t ed

al kyl groups, sull%t iiveiiec pﬁﬁvxab@wbﬁtcrsmﬂtwc@imhmgr shapfacedtvalydceéinle

-C(=0O -al kyl grou or -C(=0.-aryl. groups; i s selected from

Subst ) ut et o v A Bl cOmBEIAR YR P BATSCCAIY dErepRbla SR8 ob e (SRR t ut ed
aryl groups, subsﬁhémkqﬂh@,rmmgmgfdrﬁhgd het erocyclyl groups, substituted
or unsubstituted heterocyclylal kyl groups, --C(=OH, -C(=0 -alkyl groups,
-C(=0)-aryl groups, -C(=0 O al kyl groups, -C(= O%Oaryl 30 groups,

-C(=O NH2, -C(=O NH(al kyl) groups, -C(=O NH(ary grougs, 1 1 MAR 2005 WO
02/ 22598 PCTI USOL/ 42131 -31 -C(=O) N(aJkyl )z groups,. z"é( =O) N(aryl)2 groups,
-C(=O N(al kyl) (aryl) groups, -NH2, -NH(alkyl) oupﬁ, -NH(aryl) groups,
-N(al kyl )2 groups, -N(alkyl) (ary¥) gl’"oups N: ryl) Z-g+aups,

-C(=0 NH( het erocycl yl') groyps, grocyygl XL 2 groups,

-C(=0) N(al kyl ) (het er ocycl yt = O N'aryl) (heterocyclyl)
groups; R' and R 9 may be the and e i ndependently

sel ected from substituted or Kyl groups, or substituted or
unsubst i t ut ed aryl groups;gs RdromH substituted or
unsubstituted al kyl groups, 10 substl uted or unsubstituted aryl groups, or
substituted or unsubstituted hetrerocyeiyl groups; R 3 is selected fromH,
substituted or unsubstituted al kyl groups, - substituted or unsubstituted
aryl groups, substituted or unsubstitutegyheterocyclyl groups, -OH al koxy
groups, aryloXxy groups, -NH2, substituted or unsubstituted

where:

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 unsubstiruted alkenyl groups, substituted or unsubstituted

10 alkynyl groups, substituted or unsubstituted aralkyl groups, substituted or
unsubstimted heterocyclylalkyl groups, substituted or unsubstituted alkylami. 4.4yl
gro{)ps, substituted or unsubstituted dialkylaminoalkyl groups, substituted or
unéubstitutcd arylaminoalky] groups, substituted or unsubstituted diarylaminealkyl
groups, substituted or unsubstituted {alkyl){aryl)aminoalky! groups, substituted or

15  unsubstituted heterocyclylaminoalkyl groups, substituted or uasubstituted
heterocycly! 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', X3, X°, and X* are selected from C or N, and at least one of X',
X% X3 and X*is N;



115 het erocycl yl al I ryl groups, substituted or unsubstituted am noal kyl

groups, substituted or unsubstituted al kyl am noal kyl groups, substli t YARHS

or unsubsti tut“gd di al kyl am noal kyl groups, substituted or unsubstituted
aryl am noal ky™ GQPBAPE, “substituted or unsubstituted di arylREFGSORIAEy
groups, substituted or unsubstituted (alkyl)(aryl)am noal kyl groups,
substituted or unsubstituted al kyl am no groups, 20 substituted or

t nsubstituted aryl am no groups, substitut &or unsubstituted di ar yaan no
groups, substituted or unsubstituted diarylam no groups, substituted or

unsubstituted (al kyl )(ar YR), 3] %0 RYIFOURS R gd-@) - rou
-C(=0O -aryl groups, - OOaIk | groups, - ﬂ&%e%r%tr‘%%@hag %)NHZ

g(( gmﬂ( al :<)yl2 ) a&’r@flfﬂfrﬂdeﬂ@x iﬂé»gwfimm %rbturfsl N= @Nl(ﬁkﬁ?ﬂ? BOgUps, 25
ar YRS, oy 10 et er ocyc
gr oups, C{ =0) - %Nﬁe?\ero%“;%’l;?l)( %ug}&gécﬁl )ﬁ-l(#gﬁ%srosg(—%) %ﬂpéup)s/ d
g(( 3 NE het Fr (()(r:]yﬁ&Fﬂ)J)Rﬁ' YOS psubstin@ed-@) N(sabdnyite)d(ddnmﬂmybgrysﬁ%sy bﬁbs&h@g Bs,
ar titute ubstitute
het er ocycl §I gm E{t)lg{b%&fﬁ% é'!(')%"cgﬁy? 8’33? |Sllﬁ%§' F‘l‘g’ﬂ e PEHREEY . FEROmEREY 0Tk v
groups, | 1 MARGOOS au@: 91'2:111%2Q%HBGI/OUSMQ%QJ-aryBéroﬁ%@?ﬁl%shtﬁfQQ}rOr
stituted

unsubstituted al ko>6¥taf%thY | %’é’? ‘t% substituted or unsu

aryl oxyal kyl groups, AKBYT B1OBP% QURSE O] aTubstifted absnd seupe y1 oxyal Kyl
groups; R4 is sﬂ:lsﬁmteﬂ®r LbBdtithtec Othrod) cl?@?% P§  QURSitute PN oRDé@feguPs, - NH2,
-NH(al kyl') grou groups, 2 roups, -N(ary )2 groups,
-N(al kyl) (aryl) &xﬁﬁde'mst ﬂ’cbé'&“@ﬁi OUH%SH iallfylaminpalkyk groyrs,

Sllil?ﬁt utedior )s%mm&afokhhausﬁ(nﬁﬁh iy hﬁb@ﬁ&&)ﬁ%’r%h&ubﬂft&e&”

- eterocycly roups,  -N(a e erocyc gr oups

-N(aryl) (heter oe’y"&ﬁ b gups, R‘léﬂw R ungpbytithigi malksd);(wnanmbﬂk}ﬂor ma 5 to

7 member e sat gkl sOsyintAS AR Ttloa BUBSLIC BN o UnSHiL 1 o0

N-containing ring; 10 is selected in€ulsti tut ed
al kyl groups, uRybitioytert ainealkyl geaubs tsistitead campkubgntotaps substl tuted or

et or ocycl yLal kol ooroantinonh g, siidhihod ok Bt S BBkl o,
groups, - C( X)) Nrepstined sOpgplstihutedyalioxyaiod gpenps - iﬁbﬂiﬁ)tw%ﬁmshl)sngﬂdﬂu ps,
-C(=0 N(al kyl) 2319fo‘i§’:ﬁ§y] grodps ;O NiRhidikehtBr 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 arylexy 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,
25 -C(=0)H, -C(=0)-alkyl groups, or ~C{=0)-aryl groups;

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

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

5



15?! groups, -C(=O) N(al kyl) (aryl) groups, substituted or unsubstituted
autinoal kyl groups, substituted or unsubstituted al kyl ani noal kyl| bH&RJam
substituted or_ unsubstituted diallcylamnoallcyl groups, substituted or
unsubstituted YYF&Thoal kyl groups, substituted or unsubtGHYSPEE131

di aryl am noal | cyl groups, substituted or wunsubstituted

(al kyl) (aryl)am noal kyl groups, substitut e_g or unsubstituted 20

het er ocycl yl am noal | cyl groups, substituted or unsubstituted

di heterocycl yl am noal kyl groups, substituted or unsubstituted

(heterocycl yt) ( aI—R&*Om@mﬂﬁlgmdps,gcwmm(a@lmgiduwt-eoboyN(unt,fn;?s,tu %1‘615;%9
(heterocyclyl)(aL%.bz ag?@nl%%ltk I g(rh&_ij(g% substituted or unsubstituted

al koxyal kyl = groups* - M EEPES: Yumepst @Y Doty 2 Ry D@mBups,
substituted or 2groapsUNEry1) Btdgs e oXVBa{nkttoc 1Y Boup®' substituted or
unsubstituted heterocyclyloxyal kyl groups; 6 1S selected fromH,
substituted or uf Wﬁ@%‘é‘ddéﬂ)kgm“@r delFON(aligBKbateraensygronpssemst i t ut ed
aryl groups, @r sgfasby ituted heterocyclyl groups; 1 1 MAR
SO0 0 05 22508 B e o BB e Trom 1 subet tuted or
unsubstituted al kyl groups, substituted or unsubstituted aryl groups,

substituted or unsubstituRednfé epayRecths samegy diffesent amf arejndependenty) - al ky|
groups, - C(=0) - akdldctedItRINPshbstinied ) MskbstituieFa i) %'( % :

-C(=O NH(aryl) groups, -C( =SO) N( al kyl )2s télr oups, HSBKJ E%QNbf%F%PI)BE groups,
-C(=0) N(al kyl) (apsubsugiesh asd growpgi=0) O- al kyl groups, -C(=0 O-aryl groups,
supstituted or unsubstituted am noal kyl groups, substituted or

unsubsti tuted al kyl am noakk ubsite ' '
y RRYY seltcRd Bom B UGibkdddd §0uRhb @ﬁ%}%&gﬁdkyl

di a] kyl am noal kyl groups, substituted or unsubstituted a
groups, subdPi t SHOEHuIEE o ynsuhstted and Graypw oy Sebtifvtsd ok yhsubsteted heteradysiyi t ut ed
or unsubstitutedghips aryl) (al kyl)am noal kyl groups, substituted or
unsubstituted heterocyclylal kyl groups, -C(=0O -heterocyclyl groups,

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

-C(=0) - N(het erocyclyl )2 g geﬁp%c}m%éptﬂd)k Pﬁiﬂﬂm‘r(lwévwwwéﬁ)w;rogmups,

- C(=0) - N(ar yl') ( haibaieaey 64 vhkibsGiaRd Bt grovpd) Shtstittedhr Qs THES h&:&u%ﬁ%:

het er ocycl yl am noal kyl lgroups, substituted or 15 unsubstituted hydroxyal kyl

groups, subst it uB@IPSorORAlkexX Eraunt eaylenvesssps) RYH2 gibstitied or unsubstituted
15 heterocyclylalkyl groups, substituted or unsubstituted aminoalkyl groups, substituted

or unsubstituted alkylaminoalkyl groups, substituted or unsubstituted
dialkylaminoalkyl groups, substituted or unsubstituted arylaminoalkyl groups,
substituted or unsubstituted diarylaminoalky! groups, substituted or unsubstimted
(alkyl)(aryt)aminoatkyl groups, substituted or unsubstituted alkylamino STOupS,

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)-ary! groups, -C(=0)0-alkyl groups, -C(=0)O-ary! groups, -C(=0)NHa,
-C(=0)NH({alkyl) groups, -C(=0)NH(aryl) groups, -C(=0)N(alky1): groups,

25 -C(=O)N(aryl): groups, -C(=0)N(alky})(aryl) groups, -C(=0)-heterocyclyl
groups, -C(=0)-O-heterocyclyl groups, -C(=0)NH(beterocyclyl) groups, -
-C(=0)N(heterocyclyl): groups, -C(=0)N(alkyl)(heterocyclyl) groups,
-C{(=0)N(aryl)(heterocyclyl) groups, substituted or unsubstimted
beterocyclylaminoalkyl groups, substituted or unsubstituted hydroxyalkyl groups,



s‘_if;bst Ituted or unsubstituted aryl oxyal kyl groups, substituted or 11 MAR 2005
unsubstituted heterocyclyl oxyal kyl groups, -OH, substituted or
unsubsti t ut ed \%I)ko groups, substituted or unsubstituted aryl oxy groups,
or -NH2 groups, "#nd R17 may join together to forma 5 trcTusvesher ed
saturated or 20 unsaturated, substituted or unsubstituted N-containing
ring; and Rle, R20, and R21 may be the sang_or different and are
i ndependently selected fromH, -NH2, - NH('a?‘kyI ) groups, -NH(aryl) groups,
-N(al kyl )2 groups, -N(aryl)2 groups, -N(al kyl)(aryl) groups, substituted
or unsubsti t ut edsubktityted GF @1sEBstitutIHNx! ' = | groups,
-OH, substituted O{Q)Eunsubst Ituted al kgiﬂflgl%gmgé o%ggmn%%}éﬁsﬁgst g’ééao
unsubstituted ar¥V o 81Ayes. o5 sEstifutedtos ynswbstimtedibsterot el doikyalkgt groggycl V!
groups, -NHOH, -N(al kyI ) OH groups, -N(aryl)OH groups, -N(alkyl )Oal kyl
groups, -N(aryl)O al kyl gr8UPSelecteDlFR) N( ar O aryl
groups. | 1 MAR %&?S VO 02122598 PCT/ usb114%‘1f"%§5’9ﬂ%¥%°& TohpBunds
havi ng st ruct ur e YHAkYR: eronps, -NHGFY Y stpuph eNelkyl): poups N Gredh drowps) H, - OH,
-ORL groups, 3r -N@kyd f ed c ounds havi ng
Wn%ﬁg?gbﬁdt{: east SUB{ %y[ Eps ;ngb SUBHEd 04 are C

structure Il are provided
and the correspdifathatiusd B%Btmhtymhﬁocyﬂm)gRYupsmhdhdiﬁoegr&ylja)gﬁ{u en, and

at |east one of Nalkyfgn t he rest of the corrpound IS
consi stent with any of ctt%‘}cycﬁg%g%escrlwaé@%%‘fﬁ?&ﬁmggm@‘i Il other nore

preferred conpounds of strycture Il are provided in which R6 or R is an
al kyl group and the rest %f 3¥€h% o@mumgcnhsr todosi s5e0? nwnitirad¥radd &he
above- descri bed yaoRaU gst} |Nc nPagHunds of structure 11 are
provided in whlchR60r I'S an-- oUp 4N B is an al kyl, aryl,

het erocycl yl p. 0" heterocyclyl al kyl group and the rest of the nol ecul eis
‘consi stent Wth any of tHe &bmechésfuﬁummt@mmombstaute&andyl grotiist her

COTECL 00 o ot BBl B o B okl
or unsubst i t ut e&TITRE SEbREESG I ansbstiutgd bumydwﬂm |gm¢e,d01)&0;msubst | tuted
g(ra'éﬁl’ngyd yl OXy -Of-Q)Psikyl Qfouﬁyb%t(]—rdﬂtagq gfups! Q&?PB ngizm SP-B?ﬁﬁr OCYC| !
groups, -C(=0)NH(aryl) groups, -C(=0)N(alkyl): groups, -C(=0)N(aryl):
15 groups, ~C(=0)N(alkyl)(ary!) groups, substituted or unsubstituted aminoalkyl
groups, substituted or unsubstituted alkylaminoaiky] groups, substituted or
unsubstituted dialkylaminoalkyl groups, substituted or unsubstituted arylaminoalkyl
groups, substituted or unsubstituted diarylaminoalky! groups, substituted or
unsubstituted (alkyl)(aryl)aminoalky] groups, substituted or unsubstituted
20 heterocyclylaminoalky) groups, substituted or unsubstituted
diketerocyclylaminoalky) groups, substituted or unsubstituted
(heterocyclyt)(alkyl)aminoalkyl groups, substituted or unsubstituted
(heterocyclyl)(aryl)aminoalkyl groups, substituted or unsubstituted alkoxyalkyl
groups, substituted or unsubstituted aryloxyalkyl groups, substituted or
25  unsubstituted hydroxyalkyl groups, or substituted or unsubstituted
hcterocycljloxyalkyl groups;

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

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



Sﬁ%ll ot her conpounds having the Structure Il are provided in which In

ot her conmpounds having the structure H RZ is selected fromH, F,1CMAR-Z8052,
20 substituted or unsubstituted heterocyclyl groups, or substituted or
unsubstit ut ed WR&¥E Btycl yl al koxy groups. Pharmaceutical fRGRNEHI2BHs
according to the present invention are provided which include any of the
conpounds descri bed above in conbination 'gh a pharmaceutically
acceptable carrier. 25 A nethod of treatiﬁ% a patient in need of an

i nhi bitor of vascular endothelial growmh factor receptor tyrosine kinase

i's provided which includesRTiskeldabd #6883, Wbstaid?a st eP ey tadat - 35

adm ni stering an effective anount of the pharnaceutical fornulatioh

according to th&UYSHERNEd AT upspbEiRteh YL goupspatbsiigited jof upwhstingtedohesastcyclFlir t her
obj ects, featuregraps -advanages o9hl hddV eAEL G114, 00 e_caRprgnt from
the foll ow ng de?;iPedqgesg$?%?igﬂ?kghﬁﬁf%]LEg 5&%@%@%%%OQ:CF ?ﬁ@ | NVENTI ON
The present i nvent{ TR HEkREuRsvE(= QB¥FHeHE outat Clr@)Nelkyagtaagoni st s of
andi or VEGH RIK fonery Saoe B, SO Hetpips S LONAIRER S, et e

i nt o phar maceut i ca{=®)X§-any] groipsnsubstitated ar ensuissefuidd dmminoalih gionps, patisiiweds wi t h
10 a need for an_inhifi CF-RTK, _especi.al l.y, in particular

enbodi nents, to OE@%&?%%R%% 63|%ﬁgﬁgg%ﬁﬁhﬁ%shﬁ“gfﬁ#%?mggﬁ ing capillary
proliferation andialkylaptimalky! gratpse nibstixted enmstbstifinel {rolinbiohlkg gadps.evi at i ons

and definitions are.. d thr hout. this lication: 15 "VEGF" is an
abbrevi ation t ha? Ubgtt“ﬁ%gsor i’%sﬁlg%@‘sf%ﬂ‘%’ﬂ?a@mggﬁegrp‘é% SURsiE of WRspistitutedrTK g
an abbrevi atilon (dngi(alkybanisodion groaps pitatituled 100 ShdtBstitited@Berocy¥ RTK" is an
abbrevi ation that_ st angf_{)oi; vasclugar endot hel ial growt hoc alg?g{ry receptor
tyrosine kinase. 858P% PH = Prhgteroqslyl ggprsy i QrOhatsrocde i s or i ns- | i ke
tyrosine ki nase- C(=GiNH(hdt£10OsYlyBSroiips.Ca 20)- NTHQEB) clyd), gupiMt h fact or
receptor-| or V—Ecc?i%)-N(aikyl)(hetemcyc]yl) groups, -C(=0)-N(aryl)(heterocyclyl) groups,

substituted or unsubstituted heterocyclylaminoalkyi groups, substituted or

15 unmsubstituted hydroxyalkyl groups, substituted or unsubstituted alkoxyalkyl groups,
substituted or unsubstituted ary]oxyhlkyl groups, substituted or unsubstituted
heterocyclyloxyalkyl groups, -OH, substituted or unsubstituted alkoxy groups,
substituted or unsubstituted aryloxy groups, or ~-NH: 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, -NHa, -NH(alkyl) groups, -NH(aryl) groups, -N(alkyl) groups,
-N(aryl)2 groups, -N(alkyl)(aryl} groups, substituted or unsubstituted altkyl gfoups,
substituted or unsubstituted aryl groups, -OH, substituted or nnsubstituted alkoxy

25 groups, substituted or unsubstituted aryloxy groups, substituted or unsubstituted
heterocyclyl groups, -NHOH, -N(alkyl)OH groups, -N(aryl)OH groups,
-N(alky!)O-alkyl groups, -N{ary)O-alkyl groups, -N(alkyl)O-aryl groups, or
-N(ary1)O-aryl groups.



"KDR' is an abbreviation that stands for kinase- insert domain- Egnﬁ@izﬁdﬁng
receptor, also known as vascul ar endothelial growh factor recep

"VEGFR2". | 1 MAR 2005 WD 02/22598 PCTNSO /42131 -36- "bFGF" is an
abbrevi ati on thaP>Z#%nds for basic fibroblast growh factoreCTimGERs i s an
abbreviation that stands for basic fibroblast growth factor receptor. 5
Cenerally, reference to a certain el enent §kjch as hydrogen or His neant
to include all isotopes of that elenent. FOr exanple, if an R group is
defined to include hydrogen or H, it also includes deuteriumand tritium

The phrase "unsubsti t ut ed Padfbydd'coipbsids ha@in@btittur @ NRMPRIsE Eﬁ:fvidé@ Wik v

contai n heteroatorn us hrase incl udes 2si;ral ght chain al kyl groups
such as 10 met hyl* %€ %ftﬁ‘ilﬁ d&’o@f t87PUPS i NR "R - gagsms.  heptyl, octyl,

nonyl, decyl, undecyl, dodecyl and the Iike. The phrase al so i ncl udes
branched chai n |sorrers of Saﬂb&bgﬁkferﬁﬂ&mﬂp@h&yﬂavﬂfg(%&ﬂ&urd]I[lﬁ}elﬁ-bﬂgcdbut not
limted to, the foll rovided by way of exanple: -CH(CH3) 2,
- CH( CH3) ( CH2CHB) | g é{‘ i@(e)éla?-léﬂ kg @(@M@sp&v@g GHbTRRNS,

- CH2CH( CH3) ( CH mamﬁ mewg@ﬂa B, akPac1GHRfE AR

- CH( CH3) CH( CH3) ( CH2 (CH3) 2, CI-lZCI—lZCH( CHS)(CH

- CH2CH2 CH( CH2CH3 fes‘ 0 M)CSBSISIWZJ@P@@( ofHpcriBve-described compounds.

-014(043)04204(043)2 - CH( CH3) CH( CH3) CH( CH3) 2,

- CH( CH2CH3) CH( CH3) CH( CH3) S@k@@&ﬁhm%ﬂ&ﬁn&mﬁﬁ;&n& BEsRAREAS & ﬁle Hw} ﬁl udes
cyclic al kyl grou&gbﬁych As cycl opropyl, 20 cyclobutyl, cyclopen

cycl obexyl, cycl¥ v Rgm an alloyl| sxonpt 4pd theast of ghs compopnd lsamsmnuwwaw th

st rai ght and bra&mﬁ@ﬁo%&@hwﬁ, Simayps as defined above. The phrase also
i ncl udes pol ycyclic al kyl groups such as, but not limted to, adamantyl

nor bor nyl bi cycl o[ 2 2 tyl and such rings substituted with straight
and branchggjjchai n al kylg %ﬂi‘ﬁ§°§’§°‘ﬂ@fp %Cfélﬁo‘géfel’mﬂéed tﬂﬁéllﬁihR ayeR’

unsubstituted alikyh-@R" grdapRAd RAG Mﬁ&ylPﬁﬂﬁé&’m@}éﬁWoﬂﬁe@& g ApY
al kyl groups, and tertl arélﬁal kyl —grotps. Unsubstituted al grodps®may be

bonded to one fihegest of ﬂ‘“ﬁ%ﬁﬂ%ﬁonm@%ﬁkﬁﬂa%ﬁ(ﬁsﬁwvm@@ﬁd@n aton(s),
and/ or sul fur atd@mbsﬁndg_n t he parent conpound-

Still further compounds having the formula of structure IT are
15  provided in which R is selected from H, substituted or unsubstituted alkoxy groups,
substituted or unsubstituted heterocyclylalkoxy groups, substituted or unsubstituted
heterocyclyloxy groups, or substituted or unsubstituted betexocyclyl 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, -NO,,
20 substituted or unsubstituted heterocyclyl groups, or substituted or unsubstituted
beterocyclylalkoxy groups.

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

a pkarmaceutically acceptable carrier.

25 - A methoed of treating a patient in need of an inhibitor of vascuiar

endothelial growth factor receptor tyrosine kinase is provided which includes



Prf§af erred unsubstituted al kyl groups include straight and branched chain

al kyl groups and cyclic al kyl groups having 1 to 20 carbon at onts! MAR 2085
preferred such I 1 MAR 2005 WO 02/22598 PCT/ US01/ 42131 -37 unsubstituted
al kyl groups hWQ&22%#¥m | to 10 carbon atons whil e even nor ecrmsefarned such
groups have from1 to 5 carbon atons. Most preferred unsubstituted al kyl
groups include straight and branched chain_al kyl groups having from1l to 3
carbon atons and include nethyl, ethyl, pr’?ﬁjyl, and --CH(CH3)2. 5 The
phrase "substituted alkyl" refers to an unsubstituted al kyl group as

def ined above | N aifiinklarif S BifecliPE EnBlANEHE MhafmfRLAAN i Rfiof MAAGER( o) are
repl aced by a bond to non-hydrogen and non-car Eon atons such as. put not
limited to, a h#lcpgesentapspadniohgaticein seedtheresfl.F, C, Br, and 1; and oxygen
atomin groups such as hydroxyl groups, al koxy groups, aryloxy groups, and
ester groups; a sul fur 10 FGiR dbfbofl! RAtRRs S ARadelbPlne ShRHBR wifthky! and
aryl sulfide groups, sulfone groups, sulfonyl groups, an sul foxr de
groups; a nitrogaPpagnbiem thefolleing detaifed desceipiiores,  ani des, al kyl anunes,

di al kyl am nes, aryl am nes, al kyl aryl am nes, diarylam nes, N oxides,
irnides, and enam nes; a silicon atomin groups such as in trialkylsilyl
groups, dialkglarylsilyl @EAISEDDESCRIFETHNOFYHRNVENTIORD triarylsilyl
groups; and 15 other heteroatons in various other groups. Substituted al kyl
groups al so include grou in which one or, nore bonds to a carbon(s) or
hydr ogen(s) atomis repl agvg‘élpreb‘?t VERLRR PEOY1des ARMELFUBRMAISIRIACtAS oxygen i n
carbonyl, car boxyitagonie of Ek&fiordy /AR kinased, ah@ IBbreipBrtBHIRHP Sas IMMiRoASfl M NES,
oxi nes, hydrazoneﬁ and nitriles. Preferred substituted al kyl groups

i ncl ude, ampng oPREF and/ep) YEGF-BTE, fyactiop. ¢ eomRayRIsarroYidedshepan Brarbds to a

carbon or hydr ogapmahed s wﬁa&@ﬁﬂaﬂﬁﬁﬁkumbn@&%t%ugaﬁﬁnmgxg fifkorslifOr | N€

atons. One exanple of a substituted alkyl group is the triflFuoronethyl

group and ot RBr - &psegiforpnguiabitar of VECERER. respasially  infpatiisrionerbadimegtsotep. ~ Ot her
al kyl  groups i nglovide i i : : : or
hydrogen atom i sEll rgpﬁﬁﬁgﬁﬁﬁ%ﬁﬁ#?f;&?aﬁhﬁ%g Hggfgﬁhg"ﬁ% utgﬂﬁa@q?%e
substituted al kyfreaypentigf ea8erai ns 25 a hydroxyl, al koxy, aryl oxy group, or
het erocycl yl oxy group. Still other alkyl groups include alkyl groups that
have an anine, al kyl am neThélioablik abErbvaftions d¥deBBiBAS are used throughout this
(al kyl) (aryl)am ne, di aryl am ne, heterocyclylam ne,
(al kyl ) ( het erocy%ﬂﬂ}?"}‘%‘i ne, (aryl)(heterocyclyl)arnine, or
di het erocycl yl am ne

15 “VEGEF" is an abbreviation that stands for vascular endothelial

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

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

20 “Flt-17 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 endothetial growth factor receptor-2 or
“VEGFR2”.



g:%oup. | 1 MAR 2005 WD 42/ 22598 PCTI USOl | 42131 -38 The phrase

"unsubstituted aryl" refers to aryl groups that do not contain 11 MAR 2005
het eroat ons. Thus the phrase includes, but is not limted to, groups such
as phenyl, bi M99 ant hracenyl, napht henyl by way of exaRgT&so1AREmOUgh
t he phrase "unsubstltuted aryl"™ includes groups containing condensed rings

such as 5 naphthal ene, it does not include aryl groups that have other
groups such as al kyl or hal o groups bonde® to one of the ring menbers, as
aryl groups such as tolyl are considered herein to be substituted aryl
groups as descri bed bel OwsREERekeiRElinibh Mibikids WiobheR bkosOUY

s nyl . Unsubstltuted aryl groups may be bonded to one nor e~ car
aton(s) oxygen #MBPm(s), nitrogen atom(s), and/or sulfur aton(s) |n 10 t he
parent conpound, however. The phrase "substituted aryl group” has the sanme
meani ng wi th respect to 4neERSG hiiibibyBkih uaf QLS fcsrftagmmmawsm al kyl
groups had with respect to unsubstituted al kyl groups wever
substituted aryI“ﬁF&ﬁﬁP@Iso i ncludes aryl groups in which one of the
aromatic carbons is bonded to one of the non-carbon or 15 non-hydrogen

atoms described above andictbty,@ekULEn ALHhinGIANAEnIR WRHEDANE oL TOT e
e

aromati c carbons of the aryl group is bonded to a stitut

unsubstitut ed aMEF o drludel BO’@PCSeﬂfKWﬂemgmod:@f a@ﬂd?éff |lﬁ§degemlp|mdeﬁﬁbd s

i ncl udes bondi gg; aﬁ&@mgﬁgﬁgg§ﬁ . of an aryl group
are bonded to tmg ato T an aqP#WE%Pke nyl, yﬁgf group to define a

fused ring system(e.g. 20 dlhydronaphthyl or tetrahydronaphthyl) Thus,
the phrase "substituted aibgPphrasq nsehstmted glkyl”i refersoto alkyhigronps that dodoy! , and

hydr oxyphenyl aggjign ﬁété]ﬁiﬁms TheuRE ? C"lHaéd'épgﬁ'Al% tﬁﬁ%g%?@%h sng:]: &rs to

strai ght and branched <chain and cyClic groups s deset £hed with
respect to ﬁﬂsuﬂ@ﬁW&GﬁébpamkymuWQHEuﬁéh&@ﬂd@@Dmeﬂﬁabmmelda%demﬂa@hat at

but ar e not |1 paf B Tke. BRI paciiel BaiiRo Tl Ronbt Wetign) "2 10
C(H) 2, -C(CH3) ¢haimyalkwl er@ps, m@é@lﬁmﬂ&pt limi@do, the fatlowingxveliigh are pmﬁd&pent enyI
% cl ohexadi eny! by i acthie: -BREHHS S lcrReHclls <esl Etngmoagulers | 1
-C(CH2CHy)s, -CHzCH(CHs)z, -CH:xCH(CH3)(CH2CHz), -CH2CH{CH2CHb)z,
15 -CH:C(CHs)s, -CH2C(CHzCHa)s, -CH(CHa)CH(CH3)(CH2CHs),
-CH2CH2CH(CH:)2, -CH2CH2CH(CH3){CH:2CH3), -CH2CH:CH(CH:CHs)s,
-CH2CH2C(CHs)s, -CH2CH:C(CH:CHa)s, -CH(CH3)CH2CH(CH:)z,
-CH(CHs)CH(CH3)CH(CHa)z, -CH(CH2CH3)CH(CHs)CH(CH:}(CH:CHs), and
others. The phrase also includes cyclic alkyl groups such as cyclopropyl,
20 cyclobutyl, cyclopentyl, cyclohexyl, cyclohepty!, and cyclooctyl and such rings
subs.tituted with straight and branched chain alkyl groups as defined above. The
phrase also includes polycyclic alky! groups such as, but pot limited to, adamanfyl
norbornyl, and bicyclo[2.2.2]octyl and such rings substituted with straight and
branched chain alkyl 'groups as defined above. Thus, the phrase unsubstituted alky}
25  groups includes primary alkyl groups, secondary alkyl groups, and tertiary alkyl
groups. Unsubstituted alky! groups may be bonded to one or more carbon atom(s),
oXxygen atom(s), nitrogen atom(s), and/or suifur atom(s) in the parent compound.
Preferred unsubstituted alky! groups include straight and branched chain alkyl
groups and cyclic alkyl groups having 1 to 20 carbon atoms. More preferred such
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sane neaning with respect to unsubstituted al kenyl groups that substituted
al kyl groups hag, ¥4 espect to unsubstituted al kyl groups. A substituted
al kenyl group includes al kenyl groups in which a non-car boRCHPS0/42131
non- hydrogen atomis bonded to a carbon doubl e bonded to 5 another carbon
and those in which one of the non-carbon ors;on-hydrogen atoms is bonded
to a carbon not involved in a double bond to another carbon. The phrase
"unsubstituted al kynyl" refers to straight and branched chain groups such
as those descri be@smﬂimtw@émaoupnhaynﬁuhsldotlﬂtoeﬂ:oﬁlaio)ﬂs vilile e msre  def i ned
ween two carbon

above, except thaé B%‘glg&lt Ionehtrlefp $1d exi sts be ]

atons. 10 Exanpl €5 | nc TR havedTomL ] 1q 3 fATbQmAters. OSWWTIMMW
C(C2CB) . - C( M2 inchidé b G bidhchecterdiu Mk RRACHARRESH 1 179

ot hers. The phrase "substl ted a " has the sane nmeaning wth respect
to unsubstituted A% gﬂ”a “dFI’i%?ﬁyglfB’@{ |W%Yé&nérf€ﬁl(cﬁ%)bups had W th
respect to unsubstltut ed al kyl groups. A substituted al kynyl group

i ncl udes al kyriyl groups i nTh&plwhse Chutatited alkalr efersab af GisubyRIRIL 1 @Io%
anot her _carbon and those in whi a

bonded to a car bon tlﬁﬂ‘%l bongﬁl? to

non- carbon or nor>iy Ve 0 Sighong ghmarg bopds tg acarbep(s) erdwdiogenés) weed |n a

triple bond to anejlined bgarﬁa,ﬁcﬂlto oGy BREESAd' Uﬂ%&@&i&t&ﬁd& ﬁﬂh% ket Tidi€l €7 S tO

unsubstituted al ké qleag%oups as defined above in which a hydrogen or carbon
i

bond of the unsul} B5R 3t 10 halides jsuck 23 FpCl. Pry and) I avoxygerratem fogrdugiso an
aryl group as defsuiesd 13BR%S grb®s, al Yir

unsubsti tut ed _al kyl grlgu y %r o ;Sﬁ@ﬁ%f%%é ﬁp Cm})csh§ﬁgggsoﬁsulﬁ"

repl aced by a%bhorftPm & %‘"ﬂiﬁéﬁ@}l %gmewoum@wiasd arp] w@emvmrsutf@netmpsnet hyl

wer e bonded to asﬁm@pgmgﬁs Qg@mgde Elia.ﬁl‘lﬁ EQEWBQA{TﬁQIH'?Qgioﬁ unsatﬂlﬁ?sﬁtsl Itgt ﬁgt

aral kyl group (i. a benzyl group) rase’ing)
limted to, 25 gra@dﬂ?é Jkpdamiges, H@Htﬂammesllapﬂyngubmkbrgah'ylmck mtag/dmﬁgdseNhyl

( CH(CoLs) (CHO) ) b i Nl S, PR G HASHIE Y8k B At as L he

same meaning With respect ~to unsubstitute groups ubstituted
aryl groups bad &Fques.rdidiedanyisity grenps.clieidiaryisibd gequps, agd mqnﬁsﬂyrbvmpseand a

; g/s Usglllaig 1?156“ loWer BEIQYRoML SPvA DG MAS Srdups. $BRialY alkylogroups 263 telude

groups m which one or more bonds to a carbon(s) or hydrogen(s) atom is replaced
byabondtoa 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 1s the trifluoromethyl

] group and other alkyl groups that contain the trifluoromethyl group. Other alkyl

groups include those in which one or more bonds to a carbon or hydrogen atom is
replaced by a bond to an oxygen atom such that the substituted alkyl group contains

25  ahydroxyl, alkoxy, aryloxy group, or heterocyclyloxy group. Still other alkyl
groups include alkyl groups that have an amine, alkylamine, dialkylamine,
arylamine, (alkyl)(aryl)amipe,diarylamine, heterocyclylamine,
(a]ky])(heterocyc?yl)amine, (aryl)(heterocyclyl)amine, or diheterocyclylarine
group.




-%0 groups in which a carbon or hydrogen bond of the al kyl part of 1tjheiR 2005
group is replaced by a bond to a non-carbon or a non-hydrogen atom
Exanpl es of substituted aral kyl groups include, but are not limted to,

- CHbC(=0) ( CoHYY© ¥%if8. CHi (2- net hyl phenyl ) anpbng ot hers. 5 PRENSHvaLH
"unsubstituted heterocyclyl" refers to both aromatic and nonaromatic ring
conpounds i ncl udi ng nonocyclic, bicyclic, @gd polycyclic ring conpounds
such as, but not limted to, quinuclidyl, €bntaining 3 or nore ring
menbers of which one or nore is a heteroatom such as, but not limted to,

N, 0, and S. Al though theh@ﬂi:a&e‘unsuaamadmwix%ﬁérmta?f]%a{@matddﬂ&' udes

condensed 10 heterocyclic rings such as beozi m dazol does not i nclude
het erocycl yl gr otpg&un lteFP&?a‘%eT@FH@P@?SBW@d%@W Jasmahmwd tos grougissuclr sups

bonded to one ofpHeRg biphyl, 1 EWW §fueq[P]
2- met hyl benzi md%tzol yIl ar% su stl:'cnt%ute ete ro?:yycly grouﬁggugh %]‘br es of
heterocyclyl gr ot49&bptfeted ae]” ngudesrazoups cortiining eohdensed rngsaithinat ed 3 to 8

renber ed 11nge CORRAEITN ched el LOSERN ARLALER SSomUlanety ol o0

pyrimdyl, pyr azhalwgrougs;homtbdm ayd of the nagmbmberé easgryl/ghhui:s gicH aé folydazafd Yyl ,

1H1,2,3- triazo 1.2.3-tr tcC. tetr zoI

1H t et xazol yl , Zcﬁ)q etred_g{ﬁlwo bes “"y%‘%{fﬁﬂ) S dgscf‘ "?(Pé’hbérpé%eﬁ‘?%gs
contai ning 1 to vhsutistitnegaryl gi(ﬁp"ﬁs su—ﬁjﬂ AnsubRtifutedhOfl grbuph hﬁﬁi bt Bended to one
pyrrolidiinyl, imdazoljdin eridinyl, piperazinyl; condensed 20
unsat ur at ed het e‘?’d‘t’:‘i}%ﬁ‘b %"ﬂfﬁl} g&ﬁ“é’i“}’ﬁ‘(ﬁgnﬁmﬁ@l HOR(S), raﬁﬁ’éhmﬂ@bﬁ'ﬁﬂ%&]éh as,
but not | i Mo edhé garert R6kApdtnd, howev&dol yl, indolinyl, indolizinyl,

benzi m dazolyl, quinolyl, i soqw nol yl, indazolyl, benzot riazol yI
unsaturated 3 to 8 rrenber,ﬁ%éﬂrn ont ai ni ngr 1 to 2 oxygen atons and | to
3 nitrogen atonms such as syostifpied oy} group)ybas ghe jamie eaping withy | |

oxadi azol yl (e. gespésto énsﬁmtai@bygmup% it drbokadll ak9] Mbups bad with 2apec tto

oxadi azol yl , etﬁﬂg”b at%l%y 3 tqQ. 8 nmenbered rings containin 1to
oxygen at ons oSyt L g78Rs Havewer asibstigyied a@ﬂtgrqvatalspuwﬁ

nor phol i nyl ;  unsRéusk ai WEich 68V GRS AEMAR! QFHRAY &/Hosdedtd Hﬂéoﬁw&fﬁlda}ﬂaﬂ o'r
oxygen atons and 1 to 3 nitrogen_ atons, for exanple, benzoxazolyl,

benzoxadi azoPy| BOBEFIEsERAM desaibgd alzqﬂcmalsqa@ﬁlm@a?ﬁirmup@%wl}wh Reset ur at ed
3 10 8 member od HidrB §RmRBOERbAHs RE tht ab2 poup W Bdtkedd LhbiRut@Mhafbrt 0 3 nitrogen

atons such as, but not limted to, thi azol yl, isothiazolyl, thiadiazolyl
(e.g. 1,2,3-thi kst alkyl, olkenyl ror alyavigraup as defined beteing dThiyingingds, 1, 2,5 |
1 MAR 2005 bonding arrangements in which two carbon atoms of an aryl group are bonded to

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

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

The phrase “unsubstituted 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}XCH>),
-CH=C(CH3)z, -C(CHs3)=C(H)2, -C(CH:)=C(H)(CH3), -C(CH2CH3)=CHa,
cyclohexenyl, cyclopentenyl, cyclohexadienyl, butadienyl, pentadienyl, and

hexadienyl among others.



V[§02/22598 PCTI USOL/ 42131 -41 thiadiazolyl, etc.); saturated 3 to 81 Map 2005
menbered rings containing 1 to 2 sulfur atons and 1 to 3 nitrogen atons
such as, but not limted to, thiazolodinyl; saturated and unsaturated 3 to
8 nmembered rinY&%BH3ining 1 to 2 sulfur atoms such as, buPCHBOV4I13In t ed
to, thienyl, dihydrodithiinyl, dihydrodithionyl, tetrahydrothiophene, 5

t et rahydr ot hi opyran; unsaturated condensed heterocyclic rings containing I
to 2 sulfur atonms and | to 3 nitrogen atons such as, but not limted to,
benzot hi azol yl, benzot hi adi azol yi, benzot hi azi nyl (e.g.

2H-1, 4- benzot hi azi.nyl, et CThe phrsik PMBESREN ZREAVIOBdINE sale® vSaning wi

2H 3, 4- di hydr obenzot hi azi Fr}%il P etc.), unsat q%d;!t’ ed S3 tsb 8 mem é‘?—“éé“?“f"r‘]gs
cont ai ni ng” oxygeri® ¥asyhatingted pikeny] gngins thas subsiinyied eyl gronps hajl withGrespe ad ur at ed
condensed het er oG¥&lbkutei A i N Rirdted Yk GBS s
benzodi oxol yl (e.g. 1, 3- be%?o%r?ﬁc}%oyl , et c@%; %lﬁ’ggkiégﬁghtcglg&gﬁf%%@%ﬁ%r ed
rings contai ni ng"Bii a05eAgarPoR 1D APERrdgen atom is hbided tas carborsdonhle hspdebd  Not

limted to, di hygdsRgxaiiali ' t 8 nenbered rings containing
1 to 2 oxygen atons am}mtl a%&gseﬁw&fﬁ og ggrtélggﬂ%ﬁﬁg%n & mpnbydrepan s is
unsat ur at ed cond®paded o 4 narbor fot dovotvad ini axipubletbon® tosatother cafliod™s such as

benzot hi enyl, benzodithiinyl; and unsaturated condensed heterocyclic rings
cont ai ni ng an oxygen atom ms_. such _as. benzoxat hiinyl.
Het erocyclyl group also i nﬁgg’g}eas% ﬁuong%bgé%%gg}kgéﬁ 5%81330 Qﬁ'%‘f‘ﬂﬁ%ﬁ@or nor e
S atons in the richin gxoupouioh es thosediestribal witeraspect wornsubgiraed alkygFBups as

(sul foxi des and . et erocycl.yl groups include 20

t et r ahydr ot hi ophgﬁﬂg{c&? e reaﬁ’%;géto@%l olpé Ekg?l%qu%%(?g? %?H%s P%Y?CQWGF‘B'P‘PH ¥Yhene

1, 1- di oxi de.10Pr Ekampledintiede bocare hotllingted b SC=aTMY AICECRCRY), E=0(O.0mBJTber s.
More preferred h rocyclyl aroups include norpholine, piperazine, :

pi peridine, pyr F@éﬁ@oﬁﬁ)’iﬂ%ﬁﬂﬁgﬂﬂp%ﬂ{ég (CH.GHp)yampng [others.
1,2,4-triazole, tetrazole, thionorpholine, thiornorpholine in which the S
atom of the thionmorpbol i nehe phi2ke tromstirtkdtalkyafe Ha¢ theRSe ReAfdY With BIPetO! €,

honopi perazi ne, gxazal i.din-2-one, rrolidin-2-one, oxazole, quinuclidine,
t hi azol e, i soxazgol %‘%b?&eﬁ,aﬁgﬂg gr?ugF ﬁﬁhﬁ}‘ﬁ?‘ﬁ‘f‘ﬁﬂ alky! eronps Bash witlerespegiyet i t ut ed
het erocycl yl " r efssubstinaedalicl peoipst AtsubisBaited 105§ Melndks AP $roilgd fned
above in whi P og’gggf the ring nenbers is rb&g%g%?t?l%ua non-yﬁ%rg{:}en atom

such as descrPbe BPENRATDAP ProRopdrirogen alom i hondedig 2.cpbgn trinie bended tand
substituted aryl agtiedpabotXRATRIse $n whiBit HétEcartialor AbR hkBbeeniatinl R Bohded t&

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
~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
methy! were bonded to a carbon of benzene, then the compound is an unsubstituted
aralkyl group (i.e., a benzyl group). Thus the phrase includes, but is not limited to,
25  groups such as benzyl, diphenylmethyl, and 1-phenylethyl (-CH(CeHsXCHs)) among
others.

The phrase “substituted aralkyl” has the same meaning with respect
to unsubstituted aralkyl groups that substituted aryl groups had with respect to

unsubstituted aryl groups. However, a substituted aralky! group also includes
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5- net hyl benzi m dazol yl, 5-chl orobenzt hi azolyl, 1-methyl piperazi nﬁﬂ,”@rzgﬁ
2-chl oropyridyl anmong others. The phrase "unsubstituted beterocyclylal kyl"
refers to unsé’@é’f‘ﬁz% ed alkyl groups as defined above in aTdisom2imadr ogen
or carbon bond of the 5 unsubstituted alkyl group is replaced with a bond
to a heterocyclyl group as defined above. For exanple, nethyl (-C 3) is an
unsubstituted al kyl group. If a hydrogen 40t om of the met hyl group is

repl aced by a bond to a heterocyclyl group, such as if the carbon of the

met hyl were bongeshps & WEERSBarBoPbr Mgt Bénd( @B Ayl isoonded to
the N of the pyrivdlpnezl or ca?rbonsr% org 4 of the %I;)r’li H?g?{e?%@a“tshe 10

conpound is an {fRaEe PY £ Gerditotperoarcaibpr by # BPrkhydrogapatom TEzappienste

"substituted hetgymedalaydid k¥dups Bafd | N9~ h ct to
unsubsti tuted het esrocyé%ly@allé?{y Sgrou%?gEﬁgﬁgg%gﬁ@Ut%%gééFg)@ﬁsg ps had’
wi th respect to-GHgrmetliyiphensd) zmangloersgr oups. However, a substitut ed
het er ocycl yl al kyl group al so includes groups in which a non-hydrogen atom

i s 15 bondedsto a heteroaf@myin, t r of the .
heterocycl yl al kyl group su ag?s,‘Ibg?ﬁtgﬂé\l%?%%%é%‘%éﬁgtrggpsamrII’P{hr%&‘E?f“’aﬁ“Sm in

t he piperidi ne Rpmatpnafticgingsompounds myhdink yongeyelip, bidtic,Had s cydiiBsibst i t ut ed
al kyl am noal kyl " S an unsubstit ut ed | kyl group as defjined above
in which a car bg%rﬁl%ﬁlﬁ Sysé'%lgﬁsér?ug%)?l ftgd Froe ?‘3‘&%@3’&;3?0’3%?6’31%0?{@?5 IHEni t r ogen
atom that is bomemters of whith dnogemomtionhacdatam wubis ) Shi dodligtked &, 8y Ig Or oup as

defi ned above. e | e, thyl. (-CH3) is an unsubstituted al Kyl group.
I'f a hydrogen ag‘%’rﬁ'omggﬁﬁrﬁwgg?'%ﬂ "F'éedr]ﬁ:bqr%éﬁl bipclydessqpdangeda ni t r ogen
atom that i $0 bohelerdcyiclic Bngyslt geteofindii @A itdde € hdhclsHetdRrod/ NG erbl}R

resul ting corrpoH]nggi s - CH2- N(;péqqmzcn) whi ch is an unsubstituted
al kyl ami noal ky| “228Ve PigT,eroupssuthgs alky! oshalo, groups kepdsd to,ang of thsaingy| " refers

to an unsubsti t nitmbers a4 dordpaihdiGadikal2-HERPend tnidSoly1 8 ﬂ%ﬁﬁe@ﬁ:@&?&yﬂﬁﬁ' oL

one or nore bonds to carbon or hydrogen atom.in one or both o e al kyl
groups is repl aB@P%h xampies gf hejerogyc bEoERy BERdG buhss DRYlmiGen: at om as
described aboveudshthratedBSB@CGherhBr&URDt cbiidifide 3 14 4MMDRIWrms such as, but not

15  limited to pyrrolyl, pyrrolinyl, imidazolyl, pyrazolyl, pyridyl, dihydropyridyl,
pyrimidyl, pyrazinyl, pyridazinyl, triazolyl (e.g. 4H-1,2,4-triazolyl, 1H-1,2,3-
triazolyl, 2H-1,2,3-triazolyl etc.), tetrazolyl, (e.g. I1H-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 unsamrated heterocyclic groups containing 1 to 4 nitrogen atoms such as, but not
limited to, indolyl, isoindolyl, indolinyl, indolizinyl, benzimidazoly?, quinolyl,
isoquinolyl, indazolyl, benzotriazolyl; unsaturated 3 to 8 membered rin;gs containing
1 to 2 oxygen atoms and 1 to 3 nitrogen atoms such as, but not limited to, oxazolyl,
isoxazolyl, oxadiazolyl (e.g. 1,2,4-oxadiazolyl, 1,3,4-oxadiazolyl, 1,2,5-

25  oxadiazolyl, etc.); saturated 3 to 8 membered rings containing 1 to 2 oxygen atoms
and 1 to 3 nitrogen atoms such as, but not limited to, morpholinyl; unsat;;'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-



V@02/22598 PCT/L SO /42131 -43 al kyl groups except that the bond to the
nitrogen- atomin all al kyl ami noal kyl groups does not by itself qual MAR/Z005
al I al kyl arni noal kyl groups as being substituted. However, substituted

al kyl am noal kyWOgRB¥¥% does include groups in which the hydrcRpessvsnsded to
the nitrogen atomof the group is replaced with a non-carbon and non- 5
hydr ogen atom The phrase "unsubstituted dial kyl am noal kyl" refers to an
unsubstituted al kyl group as defined above#mn whi ch a carbon bond or
hydrogen bond is replaced by a bond to a nitrogen atomwhich is bonded to
two ot her sim | akhiaddzof f€); 8thraldASUD §LH) +Shs flned
above. 10 The phrase "g':ljbst{tut etg gi g?@%@oﬁggﬁq reggrﬁgétﬁgﬂgﬁ{om
unsubstituted dfa ki niteesn 3ems syelbasy baknay tifited t, Shzpeloding; witimtedang or
nore bonds to a : Ln. one of t he al kyl groups
I's replaced by a%%ﬂ%%9go %%%?Q%gdpﬁ‘g%%g}rl\%&nn%&tﬁ%ﬁgg%%o%{ %’ﬁgﬁ%%&%&ri bed
with respect to Ymied o, thienyl, aliliydiodighiyh slihy@todithiomyd, tetaliydeotiioghessgen at om i n

al | dial kyl ankno ) 15. itself. qualify. all

di al kyl am hoal kyFkhgﬁrwgﬁ(%égg@ﬁ%gﬁ%%g“%g%%@ﬂff‘gBetﬁ'ﬁ%yc fPBEL Contiinngk 0% ut ed
het er ocycl yl oxyabWfpr stomsfaed 3 td D niaogen msndsich ha)thatnd liiled @, @bﬂo&&zﬁ?{ii ned
above in which a,carbon. bagnd. or hydr Qoen nd is replaced by a bond to an
oxygen at om whi cﬁéﬁzgtgbolﬁaogg" P%’Z%{H’\éﬂwag%&?ﬁﬁt‘bhemﬁg‘ﬁg?ﬂe%i)yl group as
defined above. 26ihydrebquhsthiaginy1se!pSIH-B Ut ARydICIRFNSAN | QXY AInkblratel hEES O
an unsubstituted heterocyclyl oxyal kyl group as defined above in which a
bond to a car boﬁ'cﬁ‘gﬁﬁ@a‘r‘ \ﬁt"”@f"&&ﬁy a?‘ﬁ‘é'; SUFlK 38, PRYISG fiméied torfuryl;

het erocycl yl a8y aluegturaggaadsRdented HoRRMAGdiclrigd coRInis 2 1 ROP ol ARRE RYGrQ0en at om
as descri bed above w.th respect to substituted al kyl groups or 1 n which

the het er ocycl yl PFFeiroby (¢-Bel-Zhenzediptoyh g )y uasajuantrd B 1¢)P sembgred zings
substi tuted hef eecktithy b Sl P (NP SAPMefrs sTdiasP B 3SAMARYDSL | t ut ed
e

aryl am noal kyl" refers to an unsubstituted alkyl group as 1 ned above in
whi ch a carbon b&RErexalyigylogsratebatp § membered sings qontrimigeR REDGYSANGL@RY 22598

PCTf US01/ 42131 - 4fl-1 @Y sMIfEORi6nd Qickadl, 1oR8ERNA LAIMLE BordaSnsPPRIRD O at

| east one unsubstituted arlyl
15 containing 1 to 2 sulfur atoms such as benzothienyl, benzodithiinyl; and unsaturated

_condensed hctgrocyclic rings containing an oxygen atom and 1 to 2 oxygen atoms
such as benzoxathiinyl. Heterocyclyl group also include those described above in
~which one or more § atorns in the ring is double-bonded to one or two oxygen
atoms (sulfoxides and sulfones). For example, heterocyclyl groups include

20  tetrahydrothiophene, tetrahydrothiophene 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, apd

tetrahydrofuran.

The phrase “substituted heterocyclyl” refers to an unsubstimted
heterocyclyl group as defined above in which one of the ring members is bonded to -
30  a pon-hydrogen atom such as described above with respect to substitoted alkyl

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



g';Eou_p as defined above. The phrase "substituted aryl am noal kyl" refers to .
an unsubstituted aryl aninoal kyl group as defined above except whieM&R b her
the al kyl group of the 5 aryl am noal kyl group is a substituted, alkyl group
as defined ab&X¥R%%525%he aryl group of the aryl am noal kyl graumsois213
substituted aryl group except that the bonds to the nitrogen atomin all
aryl am noal kyl groups does not by itself qualify all arylam noal kyl groups
as being substituted. However, substitut ed4%1‘ryl am noal kyl groups does

i ncl ude groups in which the hydrogen bonded to the nitrogen atom of 10 the
group is repl acedetibéhzani g : - hyd _hhrase
"unsubstituted hetﬂéﬁr(oc CIIE%W’%§%§WF@%®t%%§%%SU gw‘ﬁuglgg’ygl Kyl _
group as defi nedRE5EARY! andghehiaropyridak asanmg withens dr ogen bond is replaced by a
bond to a nitrogen atom which is bonded to at | east one unsubstituted

het er ocycl yl group as deft Sl i .

het erocycl yl am i noal kyl " Fﬁ%ﬁgﬁ?‘gﬁsuaﬁgﬁggtﬁ?t%%@ﬁﬂ@e?%%:@%%%ahr)%nﬁ%dm Kyl
groups as defi nékYABEYES asrlefiatabovin witielt 2 hydrogenyir capbonpondsofabes ubst i t ut ed

het er ocycl yl sgr £ Vi / t.he | kyl group is a
substituted gl k?/ilﬁ%ﬁta%eaals]&gg? ?ﬁ%ﬁ{ﬁ%@gg &ﬁ%ngé‘ﬂﬁgéﬁﬁ’%@g gﬁ‘?'{praéél&ﬁ“‘?dat om
in all heterocyd@byteanforeairiglt, ety f<Hp ssinmbubisymicd atkyf gr@upl Ifyhyakdger0

het er ocycl yl am ups_as. bei.n ubstituted. However, substituted
bet er ocycl yl ani %goglll' M“e %?eg‘a’gé“’a%‘% rﬁ%‘?‘%ﬂi’y 6?"86‘@ °3 ﬁetﬁﬁﬂ% L eruepnsngh gy En
bonded to the ni cadiymrofaecanethy! weleb@iedi dasbon@dfayEdinkidde of HRQArKLas bon and
non- hydr ogen atb?"c}]edlh %rg@g ! u(gse:jbsti uted al kyl am noal koxy" refers to
an 25 unsubstit Ut ?E?I §t U6 BYUne) OF £31RoRShoR/b0f the RIFidRe. sheaiheron or
hydrogen bon@ i sompepddcatuiybstnedndtetRyaplalyy gatp.at om which is bonded to

t he parent conpound and in which another carbon or hydrogen bond of the

unsubstituted al kyl group.i s, bopded.to nitr atom whi ch is_bonded to
a hydrogen atom and an u%ﬁ’&'ﬁ*‘?ui‘%ﬁm‘g‘f E’i}?m&c@a‘ﬁﬂﬂshﬁ%ﬁ’ﬁ‘g@ﬁﬁ% 1 1 MAR
2005 WD 02/ 22598thREpets30 hhshBtiBited Heberddyely Py g RoupS hRtubitiahi€d aralky] groups

al kyl am noal koxy’ un al kyl am noal koxy groups as

refers t ubstitute
defined above in c\’/\ﬁﬁ ﬁesge%g%‘&f‘ssl??"?w@élf%l@'g SEUPHy HPEEYH 2 substituted

heterocyclylalkyl group also includes groups in which a non-hydrogen atom is

15  bonded to a heteroatom in the heterocyclyl group of the heterocyclylalkyl group
such as, but not limited to, a nitrogen atom in the piperidine ring of a

piperidinylalkyl group.

The phrase “unsubstituted alkylaminoalkyl” refers to an unsubstituted
alkyl group as defined above in which a carbon or hydrogen bond is replaced by a
20  bond 10 a nitrogen atom that is bonded to a hydrogen atom and an upsubstituted _
alky! group as defined above. For example, methyl (-CHs) is an unsubstituted alkyl
‘group. If a hydrogen atom of the methyl group is replaced by a bond to a nitrogen
atom that is bonded to a hydrogen atom and an ethyl group, then the resulting
compound is -~CHz-N(H)(CHzCHs) which is an unsubstitated alkylaminoalkyl
25  group.

The phrase “substitted alkylaminoalkyl” refers to an unsubstituted
alkylaminoalkyl group as defined above except where one or more bonds to a
carbon or hydrogen atom in one or both of the alkyl groups is replaced by a bond to

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



at®m of- the al kyl group bonded to the oxygen atom which is bonded to the
parent conpound is replaced by one or nore bonds to a non-carbonjanp
non- hydrogen 5 atons as di scussed above with respect to substituted aﬁ q
groups and/ or M° B#&? hydr ogen bonded to the amino group | PTJMELIIO a
non- car bon and non- hydrogen atomand/or if the alkyl group bonded to the
nitrogen of the amne is bonded to a non- ggr bon and non- hydrogen at om as
descri bed above with respect to substitute al kyl groups. The presence of
the am ne and al koxy functionality in all 10 al kyl am noal koxy groups does

not by itself qualiyl groapsemmmagmaum:ashmmgehtameﬁauaﬁ JahrikiBa RGP a3
groups. The- phrasa%s § i d w%‘%}g% oal kox ers to an
unsubstituted al Kyf® §F QU A0y afla WI‘HS(?ﬁ %ﬁ’rbﬁtﬁhte@)r Heydrasgen
bond.is repl ace@Hss;amdM@@:ﬁﬁbaﬂ@l Y RefnOaIRoER ik %hﬁﬁ'ﬂi&eﬁ}dfo%eﬁ he parent
compound and 15 in ‘Wd E}ﬁanot her carbon or hydrogen bond of

unsubstituted al P§ BteOgeT oM Of the grapprs f@@@%‘”&%hﬁwm anéntmnded to
two other sinsl amydrogéh didrer ent  unsubstituted al kyl groups as defined
above. The phrase "substituted dial kyl am noal koxy" refers to an
unsubstituted dial kyl am nQ@FnP Tg*'@g)up as def| ned above in which a bond to
a 20 carbon or hydrogen at i alylsminoabel] refersithan oxygen at om

xh L bonded to hMbﬂMt%imﬁ%mpu@demﬁd aﬁ&kﬁpﬁﬁmi&)xc&ﬂ@n% gdrgg«{ﬁds to a
non- carbon and Bgn hydrogen atons as_di scussed above vvlt pe

substituted al kyPoHh!sgplacedbyyz bandite a pitregen atem pdichfis bcméedatonyb ofrensipdlabonded

to the nitrogen ef diffeRnEklsiRtituied w tgdgf rbon and non- hydrogen
atom as descri bed above V\nthlresgect t *3 sugsc?}?t uted al kyl groups. The

presence of me am ne and _al koxy functi onal i ty in all dial kyl am noal koxy
groups does not by itself EIB‘"?&Fy sufstituted dplleylamippaliont” refepstoian ynadstituted

di al kyl am noal koamrmllgauﬂ%&mggbmxg%gg%ggﬂﬂj‘]' lﬂ§1gls/ 8913105 46 The

phrase "unsubstituted heterocyclyl oxy” refers to a group? OH) in
whi ch the bond t 8F BHECED AoBgB quedranert of the gliakardupsyis a?pbmtidaytai)oad ¢ mgon-at om

of an otherwise wmalnbﬁm&ﬂogzﬁ%mmé&w&;ﬁm  BRleARbaARgY e The

phrase "substituted heteroc refers to a hyd roxy grou 5(-OH) in
whi ch the bond t &°%e Hydo ea&l@ﬂser@t%ylaél@edk}ﬂs,mlaoaﬂorhdrom does howgpyat om

15 itself qualify all dialkylaminoalkyl groups as being substituted.

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

20 The phrase “substituted heterocyclyloxyalkyl” refers to an
unsubstituted heterocyclyloxyalkyl group as defined above in which a bond to a
carbon or hydrogen group of the alkyl group of the heterocyclyloxyalkyl 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 substimuted heterocyclyl group as defined above.

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



olf. an ot herw se substituted heterocyclyl group as defined above. The term.
"pi._ cted" with respect to hydroxyl groups, amine groups, and sugl1f MR8
gr oups refers‘%(g ’%—?{'ﬁs of these functionalities which are protected from
undesirabl e régeHHEPwith a protecting group known to thosd@RIYIEA n t he
art 10 such as those set forth in Protective Goups in O ganic Synthesis,
Geene, T.W; Wts, P. G M, John Wley Sons, New York, NY, (3rd
Edition, 1999) which can be added or renoved using the procedures set
forth therein. Exanples of protected hydroxyl groups include, but are not
limted to, silybyebherts agitedyen Stoh\WEeh is BBARHNE ot 1% bASIshiRada Aynydr oxy!
group with a reagent such as, but not limted to,

t - but yl di net hyl - EWPBP% fpethabove.r i et hyl cbl or osi | ane
triisopropylchlorosilane, triethylchlorosilane; substituted nethyl and

ethyl -ethers such as, but 'rn@pm’asemsmdnﬁe@ aqﬂﬁhﬁ@éﬁlf%EtrE}Yxls t@wﬁﬁmbst tuted
met hyt hi onet hyl et her, enzyl oxynet h et her ut oxynet hyl et
2- met hoxyet hoxyn#? Eﬁm TOuR 25tde EH?’ZW%WXQWIWIHWST thqﬁlkkltgmmye&myl
ether, ally] ®thaylamdRBkyl grédf '8 suBShfddSusy 393.\, rﬂet dl
at getied c%?@t e

benzoyl formate, formate, acetate, tri cbI oro
Exanpl es of pr offdbs slaminoakylgreemis ajsnestitited U!dLEIOIHJr@ccmthal ltmtibﬂdk to@he am des

such as, formam ﬂﬁogen%ﬁﬂﬁlzﬁﬂ?ﬁ{lmﬁnb;l!gﬂ gg&g agg’tﬂsei}dqug’@ m de; i mdes,

such as phthalimde;, and osucc | es of
protected sul f hy@b’@mllg@lbmgoum@is beleg sublsmntedar How&terl summﬂdd bylaniiféaBE her s

St byl der vat Fods BeBuaciR Rt sBlch ety Daen ondEd obh oS apmi: and
others. A "pkhr n!acgwul_l esahﬂ)lycca@qmm:mhtogrbsmhﬁd ndoFAdEEEes admsal t with an
i norgani ¢ base, organic base i norganic acid, organic acid, or basic or
acidic amno acid. As saf ses i tion includes,
for exanple, alkali met aI s I h%’;s B&ﬁ%ﬁ%ﬁ}t%% 5‘%% %@?ﬁ%ﬁﬁﬁ’?ﬁl - 47
such as sodi um dmsmma@éﬁl!mﬂgraﬂmm defpedahotehinvatich Scasbimivragdogbicbéniand
magnesi um or al |ts .of organ bases, . t he
i nvention incl ude@ ?ﬁ a%g%jat%m%%%ﬁaﬁse @F%Pﬁ%@de’dﬁg aémf’ﬁﬁ’r"i‘fébsnﬁy?di di ne,
pi coline, et han&cﬁmcmdyl gdblmdsajeﬁil@lmbqe, and triethanol am ne. As salts of
inorganic acids, the instant 5 invention includes, for exanple,
hydrochl ori gqsaci d, hydr Obﬁ{e'p‘fuﬁg*‘ﬁbstﬂﬁtwié&erg&,cgd i ﬁ?fgﬁl d, and

I'HST

phosphoric acid. As salts of organic aci i on
unsubstituted heterocyclylaminoalkyl groups as defined above in which the

beterocyclyl group is a substituted heterocyclyl group as defined above and/or the
alky! group is a substituted alkyl group as defined above. The bonds to the nitrogen
atom 1n all heterocyclylaminoalkyl groups does not by itself qualify all

20 heterocyclylaminoalkyl groups as being substituted. However, substituted
heterocyclylaminoalkyl groups do include groups in which the hydrogen bonded to

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



i ngl udes, for exanple, formc acid, acetic acid, trifluoroacetic acid,
fumaric acid, oxalic acid, tartaric acid, naleic acid, citric acid, ARZUM
succinic aC|d mal i c_acid, met hanesul f oni ¢ aci d, benzenesul foni ¢ aci , and
p-tol uenesul f ofA924EP8. As salts of 10 basic amino acids, PEEUSHH4HANt

i nvention includes, for exanple, arginine, |ysine and ornithine. Aci di c
am no acids |nclude for exanple, aspartic @cid and glutam c acid.
General |y, the invention provides conpounds i ncluding having the structure
|. The invention also provides tautomers of the conpounds, 15

phar maceutical | y accept abl Ehegatirdss “afvstitied etmpminakoxyendep@Bbsithdksal | v

accept abl e salts the tautonmers. Structure | has the followi ng formula: }
| Preferred conpo ﬂ%@@)ﬁ"ﬁbg&‘%@tqﬁaﬁ abgyedinwhicha band e A cerken o hydegen

groups. 1 1 MAR Mofﬁ@aﬁﬂ@%nﬁ’ﬁﬁbk@&@%%&hdﬂodd%@tJﬂ:Rﬁirdﬁroup of

conmpounds: Y is selectedfrom ORI gro -C(=0 -R' groups,
groups, substi t ut@FPENdintealaead ttYLFtnéGr §1°R‘3/li’ﬂ)“1’s '@r"’o‘!?ﬁscafbé’ﬂ pemykydgogen

unsubstitut ed 5 hek@hO Yiskiskad dbule GuPHESect HURSEitkd Bl Yonpd fpyt ed
al kyl am noal kyl grgoups 5 subst |ct ut ed l?)arc UI’ISUblStI taglg’eg OuP ?‘Ep?%am goal kyl
t

groups, substitu 3"06?3'Eﬂ‘ié%ﬁtﬂietmlé‘dgmapgﬁll@ﬁﬁqﬁld@mk’yn{gb@upsinosdlbéntogtmt ed or
unsubstituted di
Sitoth R RPME Yy lggrgag,g@ndcmgé% r b%:nsugis AR lg AdHi &S

(al kyl') Caryl ) am noal kyl groups; tute
het er ocycl yl ami nd@Pngﬂlﬂm@B—hymwdmmmedﬁcibed tabqvbsmmtmiip&d 16 athstimtead

het er ocycl yl gr OURS) H&Stl‘htegﬁébigr[cg%ftﬁ@é}ﬂ?“ i 3%{8 P&g};} H% X]&)oxyal kyl

groups, 10 substi tut rtu oxya substituted
or unsubsti t utled all@[layilmyca*y(grbuxgrdoeqmt betsd;f cplah@(zme;dclf gronpsChs sithsti@fedNR'

groups; R, R2, EEH the sane or different and are . ___
i ndependently sele ma%logpél Br, F, 1, -CN, -N02, -OH, -OR15 groups,

15 -NR16R' groups, substltut ed or unsubstituted amidinyl groups,
substituted or unsubsti t ibe@hegseairnstibstitpied diabypsiingikosy 1 tefitreth anr

unsubstituted pr 'uﬁmfbytitut&?zﬁf?ﬁ %%u}é’as QLfined 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
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 alky] groups as defined above.

The phrase “substituted dialkylaminoalkoxy™ refers to an

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

20  carbon or hydrogen atom of the alkyl group bonded to the oxygen atom whici 15
bonded to the parent compound is replaced by one or more bonds to a ﬁon—carbon
and non-hydrogen atoms as discussed above with respect to substituted alkyl groups
and/or if one or 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 substimied alkyl groups. The presence of the amine and alkoxy functionality in all
dialkylamincalkoxy groups does not by itself qualify all such groups as substituted
dialkylaminoalkoxy groups.



tertl ary al kyl groups, substituted or unsubstituted aryl groups,
substituted or wunsubstituted al kenyl groups, substituted or unsubst MARJZ[]GEd
al kynyl groups, substituted or unsubstituted heterocyclyl groups,
substituted o™URLIB8tituted 20 ami noal kyl groups, substit (RCEASEV42131
unsubstituted all cyl am noal kyl groups, substituted or unsubstituted

di al kyl am noal kyl groups, substituted or unsubstituted arylam noal kyl
groups, substituted or unsubstituted di ary‘ﬂ%m’ noal kyl groups, substituted
or unsubstituted (al kyl) (aryl)am noal kyl groups, substituted or

unsubstituted heterocycl yhak kirhsedh d 25
(et er ooyel y1 ) abRSH M0 b H?Eg: T e o L U
HOBNR

(het erocycl yi ) (a#ueyR § Fhedloéﬂh festhe bydsegeintatnme it replaagd dylastond wt £cing
(heterocycl yl') (aft¥hbf B 9!??#&1@“]13!9{5 Ra heerocH%)] dig a{sgl[tﬂﬁ’sgsdb o, R6, R7, and

R8 may be the sane or d ent an are Sel‘ected fromH a,
Br, F, I, -NO, -OH -OR19 groups, -NRZR2' i 1 MAR 2085 WD 02/ 22598 PCTI USO

1/ 42131 49 groups, -SH, - SR plyess.isubsting-eeresclonyipefers ©(aYMrRItgmRPUPS,
"N, subst i T us e ORy inUAKDEE bbilf &I SHen bk 91 GRS gﬁﬁﬁaﬁog.trg%ag%

unsubsti tuted guani di nyl groups, unsu
secondary, or te?ftaﬂaﬁlyﬁ’abd(gpbstgut@dlpS¢r0€WErmxptaedeﬁmd aboveubsti t ut ed aryl
groups, substituted or unsubstituted aIkenyI groups, substituted 5 or

unsubstituted al kynyl gro¢ps. nﬁu{,lstl, 9& fuﬁa(}qw bet er og&/cl yl

groups, substituted or unsubsti ute heter ok Ups ) 0
groups, substi tLﬁﬂédulﬂUﬁrylllﬁmubstelfetrutoe‘@namfnmt Eqﬂcugxabuqssyh:euhsbrotdﬁeﬂd or

unsubstituted al ekéé% bstituted or unsu %‘g
di al kyl ani noal ky gr oups, su stolgtq‘g St rm%amﬁﬁs TPV R %O et SRRy |
groups, subskd t ueldasghosesetifash int Erbech\ah GroypsanOngaidSynihitfls OB RERS T.W _;
substituted or uypgubstd tiyt ‘"ﬁgjé aryh a 03&‘% ups,. substituted or
unsubsti t ut ed hetergl?:y(lcizlbglil :’?n ) i § %@Ogﬁ , U’tg%gt‘g‘f' la%émq tuted
di het er ocycl yl artiambahddgd ogremmpej uﬁngbtﬁé piodddatks GEt forfils thefehd. t Bk&eles of
(heterocyclyl)( IrJ)t%/ tgd%m nooa,l< %6% b substituyted or .unsubstituted -
(het erocycl yl ) ( LR #‘qﬁ 'b% W SRt tigited) o I SLISESTUFY &t tese
hydr oxyal kyl 15 ogtamaqbsy reactsi dftalily@ebxQr groupSwias i téag@xﬁamnlakow%bﬂ Ukitedd5,0UPS,
substi t ut ed 5@5 %Lf] a on al kéﬂ groups,. or substituted or
unsubst it ut e &19 )UTC &%g: orosxlane triisopropylchlorosilane,
tnethylchlorosﬂane substituted methy] and ethyl ethers such as, but not limited to
methoxymethyl ether, methythiomethyl ether, benzyloxymethyl ether, t-
butoxymethyl ether, 2-methoxyethoxymethyl ether, tetrahydropyranyl ethers, 1-
ethoxyethyl ether, allyl ether, benzy} ether; esters such as, but not limited to,

20  benzoylformate, forniate, acetate, trichloroacetate, and trifluoracetate. Examples of
protected amine groups include, but are not liniited to, amides such as, formamide,
acetamide, trifluoroacetamide, and benzamide; imides, such as phthatimide, and
dithiosuccinimide; and others. Examples of protected sulfhydryl groups include,
but are not limited to, thioethers such as S-benzyl thioether, and S-4-picolyl

25  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 saits of inorganic bases, the invention includes, for exampie, alkali metals



R and-R14 may be the same or different and are independently selected from
H, -OH, substituted or unsubstituted al koxy groups, substituted or 171 MAR 2005
unsubsti tuted %é)é#!?{% groups, -NH;, substituted or unsubstituted al kyl am no
groups, 20 su %d or unsubstituted arylamno groups, RUBSOVEMed or
unsubstituted dial kyl am no groups, substituted or unsubstituted diarylam no
groups, substituted or unsubstituted (al kyk)(aryl)am no groups,

substituted or unsubstituted al kyl groups, substituted or unsubstituted
aryl groups, -C(= OH, -C(=0)-al kyl groups, or -C(=0O-aryl groups; RID is
sel ect ed from sulsethias wodadn or pomsumstanchhneeﬂnam;ekalgsnomwaalcnﬁmbﬁd:h&gﬁkﬁ.ﬂn or

"820) aryl gr onpLanmpmee? 5, ASIIE S oment s dbs Fvelon oo e,

g(( 3 ml(‘i( al :(3”2) grampds, Ulm@(hﬂﬁ)ﬁﬂdl( Efellhlybanﬂie??ﬂ@dme @(co@d\l(emhﬁdl%{ﬁ%@l Ef |0;JIOS
ar a ar oups, -Ni b, -NH(a

aroups, 30 L N ARt N iblagiits Ao e ook s e o1 oups,
-N(aryl )2 grosps mvlmﬂonl\zmﬂ:dw%r eMBRpR2A %Mkﬁs%%élwd%uma
- NH( het erocycl yl) oups het er ocyc groups, -N(al kyl)( het ef ocyclyl)
groups, -N(aryl) (“H e agidy 0 ‘JPSPhOU!( . !\%I{ padts @f BREPRIF P¢iYls, Gregngiant invention
- C(=0) N( het

GO N ar vl ) (opickiaes? 6 RiRtc, bz ity add IThERAEHE ) ERREY. ¢
het er ocycl yl al kyPX"éhCéEiﬂstﬂﬂRlC goid, gudleicacit citrio agidd, sucdNbiR acid, Neillizl kid] ) gr oups
aryl) or ouns menahltdind defs, SEBRRS e Alo/ A 9B rbAL HLLGRGY)

groups, -NH(heterocycly gr éups eterocyc
-N(al kyl ) (hetl@r obssid aptio apidsy e, instanNjpaention erthtdar daryexhuyplg, ggmlmslysm@anﬁl kyl

o I d
oroups: 0301 Obfe, ML SRS LAORNELIN ARnsE WhSt: 25 BHRTAEAL o0

unsubstituted al kgd. groups, substituted or unsubstituted aryl groups, or
substituted or unsubstituted heterocyclyi groups; R 3 is selected from
substituted or unsubstit uiRge AK¥ unsy stituted
aryl groups, substituted or Jn%bsetllg{cgét{%s ! é?gféé%?&ﬁ#b%ﬂldm{gh , al koxy
groups, aryl oxy §rustpsl. The-Rventiosise pravides tawtorers bt icompanids,

15  pharmacentically acceptable salts of the compounds, and pharmaceutically

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

R7

R® .

Preferred compounds having structure I are those within one of four

groups.



h‘_"§3t erocyclyl al kyl groups, substituted or'unsubstituted aniinoal kyl] }sra0fss,.
substituted or unsubstituted al kyl am noal kyl groups, substituted or
unsubstituted dial kyl arni noai kyl groups, substituted or unsubstituted
aryl am noal ky[WgM##p8, 20 substituted or unsubstituted di arRaraiseisosl kyl
groups, substituted or unsubstituted (alkyl)(aryl)am noal kyl groups,
substituted or unsubstituted al kyl am no gr. LIPS, substituted or
unsubstituted arylam no groups, substituted or unsubstituted dialkylam no
groups, substituted or unsubstituted diaryl am no groups, substituted or
unsubstituted (al kyl) (aryly a#ifia ggoptItompddnd?) H - C(=0) - al kyl groups, 25
-C(=0-aryl groups, -C( OOCallryl groups, -C O)Oaryl groups, -C(=0) NH2,

O NH( al kyl roups, NH I N(al kyl) 2 groups,
- g(( =Og N( gr yl 312) g?oupg, - Q(Jé))s%\lfcé‘%%‘%%%ggy g'ﬁ’?n&ﬁs 0)- PC(&fe)'gsh)eN% lgygl yl
groups, -C(=0) - Ogﬂb&;bse sm&m{eﬁbr gﬁsuuaﬁutecrﬁcy@ ﬁﬁ%ﬁsﬁﬁ%‘&'o\"uhsnﬂ&ﬁﬁi@é
-C(=0)-N(heteroc 02) roup =O) N(aryl ) (heterocyclyl) groups,
- substituted 1 1 6@5&%5\'/@(@2? Sybstigitedcor treated alkylaminoaikylgrouisst i t ut ed
bet erocycl yl asm namkdevtbd 8F @dsseinddalfidinithiashi 1§R%§HQ§6§:M&£&I m?.}bg %éa' Kyl
groups, substi or

groups, substituted or unsubstituted "al koxyal

unsubstituted ar¥yeRipepikyl sTeupsusrbstitatathex ﬁwmsemtwﬂlmbmhmlwugmubs

het er ocycl yl oxyaln&ilted S i (heter |) groups; i 5
R' and R 9 nay be the sane ﬁstlﬁll%f( &@g%ﬁoh |gn?:]1é)pe g%ty F‘i// l)sel ected
from subst i t ut edunsebstiritedbeter aeyelpldmaiohliryl mmmbstmuhs bil dinstigs€itnu@ed saturated

unsubsti tuted ted Q t| tut erocycl yl

groups, substi tﬁ%%ééo%&wg&sl%sb%]m{ ed ngp@ﬁ,nﬁg %Ff%ﬁyﬁ Xﬁgg’d&o“l’sq =O) H,
-¢(=0) -al ky | lfbr Oﬂ!lpslmm @(lm@bbsamseﬂ hgdroxyatkyl gfoepOpNbiibstitufel sPiMubainkxd )

groups, - %/)43%]?, roups, -C(=0 N(al kyl)2 groups, -C(=0O N(aryl)?2

gr oups, C( O) N( F)?F > groups, -NH(heterocyclyl) groups,

-N(het erocycl yl )2 groups, N(al kyl) (heterocyclyl) groups,

-N(aryl) (heterocycl yt) gréupslecedifom @us,ea NR" gromssybst i t ut ed ar ni noal kyl

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

or unsubstituted dialkyl 1 5 unsubstituted

oL Rk g%’.‘! nsu s'?ay‘i% d(tﬁH%l ary ]e

aryl am noal kyl groups, subst it ut arni noal kyI
groups, substit dpdsaengentlyrelepicd flm!ltlédCI( Br K1 1) (G y-INCamOalORN grgumups,

substituted & _NR“R" groups, 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, 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
(heterocyclyl)(alkyl)aminoatkyl groups, substituted or unsubstituted
(beterocyclyl)(aryl)aminoalky! groups, or -C(=0)R'® groups:

R’, R®, R’, and R® may be the same or different and are
~ independently selected from H, Cl, Br, F, 1, -NOz, -OH, -OR" groups, -NR®R?



unsubstituted heter ocycl yl arni noal kyl, substituted or unsubstituted 1 MAR 2005
di bet erocycl yl am noal kyl , substituted or unsubstituted

(het erocycl yl )%&H) %}iﬂam noal kyl, substituted or unsubstituted 20
(heterocycl yl) y’%ﬁ noal kyl , substituted or unsubstitut eBCHPRAA Ky
groups, substituted or unsubstltut ed hydroxyal kyl groups, substituted or
unsubstituted aryl oxyal kyl groups, or subg{dtut ed or unsubstituted
het er ocycl yl oxyal I yl groups; R16 and R24 may be the sanme or different and
are independently selected fromH, substituted or unsubstituted al kyl

groups, substitut gdugs SEB,-BRE’lghﬁps t-s@:&ﬁyRﬁrgydupgr-S@@)zRWgr&iﬁ@Sm YR Hmeeh
unsubstitut ed beteroc % %anﬂn R2" may be the sane or different
and are mdependeﬂrt‘f[?’}l fed XIWHS“ESHHﬁdl?W@HS‘&P‘%ﬁW gwepsd al kyl
groups, substitut asiited biNEdésskitukddt Y¥ecofidR4 A5t terBiy S

unsubstituted beterocyclyl grou]ps ;@ﬂmﬁf )C0 39}1 te HX? Hyi%ﬁ)ﬁ]% Slbsttuted

-C(=0 -aryl group¥, “WNHZWIEOPPMF?SQ@@S OF WAy mzcsgserwmms@mm -52

=0) NH( al kyl
SN e B O

g
AN T oups
-C(=0 O-aryl gr ouﬂbsunﬁ@ﬂa@rtwuhste@wdmcmmxcb&auql Lgt@llbs hé€e gloypsabdbgtitugd oups,

nsubst | tuted 5 ol kg ey hes oAb, AhRiR o AR Sl Gineatey.

di al kyl am noal kyl grgmmuqyb;stimwbsunsuwlmctddrauqtmmm gtoﬁpls atigtimtedior noal kyl

groups, substitut . S td di any l. am_noal k SUbStI tut ed

or unsubstituted %ﬁéﬂlﬁgﬁ@%@#ﬁ%u% pubstituisd o ““S“éf““g?do‘ﬁg‘ty

groups, -C(=00 O grepss smbstivhtyd oxumdulBstnted (ﬂl@éﬂr&lﬁhﬁbzﬂm emby, |shbsﬁﬁ1ﬂ=.ldﬂr'§
-C(7O - N(het erocycl het er ocycl yl) groups,

N(ary
substituted or un'*sm%bg%m?’gﬁ1 H)CKCQ%@P'B%@’%FO R} ﬁ ’R‘§ﬂ QG rppBgiutedpst i t ut ed or
unsubsti t ut ed dldlmmclyﬁ}mﬂuﬁmyng}aﬁﬂﬁyiubﬂfnﬁétpﬁr usbiiahutegut ed or
unsubsti t ut ed eroci; ’%\% Bﬁarnl noal k roups substituted or
unsubsti t ut ed (he ﬁ)ﬁﬂy‘ Op 5‘185.’[5155‘}?)3"@‘1“ prounsahstiEtedt ut ed or
unsubsti t ut ed hyctham@icwurﬁm&u@smmbmth%@@r B subltEiaH i) Bl

al koxyal kyl { subgtJ tuted or, unsubstituted aryloxyal Kyl groups,

substituted o ‘E}%’tﬁ“ THUEF Ptshsusies gkexsyplpkerrurss eHbgifuted pr unsubstituted
-C(=0 - N( al kyl ) ( heglexyalRyICdrhps, 6 @U§Ruted 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, -NH:z, substituted or unsubstituted alkylamsino groups,

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

25 R" is selected from substituted or unsubstituted ary! groups,
substituted or unsubstituted heterocyclyl groups, -C(=0)H, -C(=0)-alkyl groups,
~C(=0)-aryl groups, -C(=0)0-alkyl groups, -C(=0)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): groups, -C(=0)N(alkyl)(aryl) groups, -NHz, -NH(alkyl) groups,

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



FﬁB, R2, R24, and R' may be the sane or different and are i ndepdridéiR10{5
selected fromH, -NH , -NH(al kyl) groups, -NH(aryl) groups, 20 -N(al kyl)?2
groups, -N(ar¥%¥2 roups, -N(al kyl)(aryl) groups, -NH(heterocyclyl)
groups, -N(he %@%@?yl)(al kyl) groups, -N(heterocyclyl) (aPgrusey1ss,
-N(het erocycl yl )2 groups, substituted or unsubstituted al kyl groups,
substituted or unsubstituted aryl groups,s-c}t substituted or
unsubstituted al koxy groups, substituted'ék unsubstituted heterocyclyl
groups, substituted or unsubstituted aryl oxy 25 groups, heterocyclyl oxy

groups, -NHOH, -NtgieleydgyChi)qraupss-N(hdiragylyl Ok o URBatkylhdedbdiyiyh O al Kyl

groups, -N(ary a ups, -N(al ky ar groups, or -“N(ary ary
N( I)Olk§¥%&£ N H<&O yl J 1) O

groups: and 30 BXUPE 5% Iy i < bSOV thseer gy clyh r0vps.i t ut ed al ky!

groups, substi t-Qt-ethN{hetbrdsytdas,| gdceLiphn S | tuted or

unsubstituted h%ﬁl%cl Yl %5%@ I C?&R%%ggﬁ\tﬁb gﬁlfgggcg@g’PCTI Us01/ 42131

-53 In other enbodi pyDreterpryciyh eeoups. o substimsest ordmsititiied nul @ @ above

i ncl ude a segondegs 194yt g@gunds havi ng the substituents described

below. Y is selected from - groups, -C(=0-R' groups, -NR12R13 5

groups, substituted or ungpbstituted al kéﬁé' roups, substituted or
unsubstitut ed heterocycl y} aiskglectet Bopdl, -Biblss tNH @bkl govupsindidtayT) graups]

al kyl ar ni noal kyLN@KQBP sS UeH, Yt Q [ d.gi-al kyl am noal kyl
groups, substitut eg@orﬁt?‘rll?subsﬁ){ %;éeﬁ S’aﬁ(/l Qn#%gglg&%g’g@ﬁe&rx@%ﬂbt ituted or
unsubstituted dEEDS. af{hetszeaglyogrounss -Nakybdeietasyael) groupssubst i t ut ed

(al kyl) (aryl)am &Yeer 8¢ S bst jtuted or .10 unsubstituted

het er ocycl yl ani nlg{glﬂJk)glly tegrr 3’8‘3’? ,gr(s)‘tffg’sﬁ %]L&Pk{eéo o ﬁﬁa}t%‘ﬁpf&%em?ww%é

het er ocycl yllOgr étnyss. o5 sihstifuted top dnsmbstimtedidogt groupsed het er ocycl yl oxyal kyl
groups, substituted or unsubstituted hydroxyal kyl groups, or substituted

or unsubstituted aryl oxygd Kyl QL0808 | | ect eg”fro S, or NR14
groups; i 15 R, R2, R3, and _Rz naya%e'%ﬁﬂes'?ﬁsug%eorélrnsu |tft¥'t855n3l%{'1 HXWSar e
substituted or unsubstituted ary! groups, or substituted or unsubstituted heterocyclyl

groups;

RP is selected from substituted or unsubstituted alkyl groups,

15  substituted or unsubstituted aryl groups, substituted or unsubstituted beterocyclyl
groups, -OH, alkoxy groups, aryloxy groups, -NH:, substituted or unsubstituted
heterocyclylalkyl groups, substituted or unsubstituted aminoalkyl groups, substituted
or unswbstituted alkylaminoalkyl groups, substituted or unsubstituted
dialkylaminoalkyl groups, substituted or unsubstituted arylaminoalky! groups,

20  substituted or unsubstituted diarylaminoalkyl groups, substituted or unsubstitated
(alkyl)(aryl)amindalkyl groups, substituted or unsubstituted alkylamino groups,
substituted or unsubstituted arylamino groups, substituted or unsubstituted
dialkylamino groups, substituted or uasubstituted diarylamino groups, substituted or
unsubstituted (alkyl}(aryl)amino groups, -C(=0)H, -C(=0)-alkyl groups,

25  -C(=0O)-aryl groups, -C(=0)0-alkyl groups, -C(=0)0-aryl groups, -C(=0)NHz,
-C(=0)NH(alkyl) groups, -C(=0)NH(ary) groups, -C(=0)N(alkyl): groups,
-C(=0)N(aryl): groups, -C(=0)N(alkyl)(aryi) groups, -C(=0)-heterocyclyl
groups, -C(=0)-O-heterocyclyl groups, -C(=0)NH(heterocyclyl) groups,
-C(=0)-N(heterocyclyl): groups, -C(=0)N(aryl)(beterocyclyl) groups, substituted




idﬁependently selected fromH 4, Br, F, 1, -CN, -N®, -OH, -O0R $ 101 ppMPaE0S
-NR16Rr' groups, substituted or unsubstituted am di nyl groups, substituted
or unsubstltqgg%ggganldlnyl groups, substituted or unsubstituted prinary,
secondary, an Pary al kyl groups, substituted or unsubREYYSEVEA31ary|
groups, substituted or 20 unsubstituted al kenyl groups, substituted or
unsubstituted al kynyl groups, substituted 591 unsubsti tuted heterocyclyl
groups, substituted or unsubstituted anlnoalkyl groups, substituted or
unsubsti tuted al kyl am noal kyl groups, substltuted or unsubstituted

di al kyl ami noal kybr gisﬂbﬂﬁmte(‘ﬁw&ﬁbdyﬂylaﬂﬁhoﬁﬂq SbkS kibktthed or assubsalmzéaoal kyl

groups, substitu substl tut ed di aryl am noal kyl glroups

substituted or h%cﬂ g@aps( RYed oF Prshbsiicpeshalkayalkyl gropps, %lﬂﬂlﬁttdﬁlted or
unsubsti t ut ed hehﬁh@ﬁﬂxﬁk&h@ldﬁ%ﬂlkﬂ ERMPS 1su&ﬁmte@(or%ﬁb§ut&fe@ﬂé?§mcﬁ R

and Re may be the same or_ difterent and are independently sé€l ct rom H,

d, Br, F, 1, -Nepups.on-C(eR)-Npllphiheteroqurzmpoupsgr oups, - SH, - SRngroups,
-S(=0 R23 groups, -S(=0 zR24 groups, -CN, substituted 1 1 MAR 2005 WO

02/ 22598 PCf | §)SOL/ 42131 lﬁﬂa@m‘ﬁﬂm%dﬁce& Bffirhht e 29 MPSderiifOSt i t Ut ed
or unsubstituted guani di nyl groups, substituted or unsubstituted primary,

secondary, and t sngcfed fom pubstituted g pnsubstgiadli graups. srbstimiedies unsubstisetedar v |
groups, substit Uh@ﬁgx@ﬁp& @@ﬂéﬁﬁwfo%&%ﬁhﬁ&%er&{a@%gmuqsut eg&h&-h'to gd or

unsubstituted al kyn%/ groups, substituted or eter ocycl yl 5
groups, substit ubesy Séif“t%ﬂﬁ%%@)’FWEﬂ@Ugrther@aQ]WI -@(*§1-algl eupys, - C(= 0)0

groups, substit sid r u d or

unsubsti tuted aﬁ;ﬁ)a%r%]?;?‘ﬁ% E’g‘g a@‘tﬂbgﬁlnl?@}gg g%lgﬁnsgb@?&%l{?fygg

di aJ kyl am nod? kygfogPS@t@?O)PﬁeibﬁlzlgtmlpedCGFOMBtgrdup& e€(a0)dalkydakHy |

groups, substitu ryl am I groups, substituted
&r‘(?)gﬁr ﬁr&lw%%ﬁi s, dlklfﬁ % c&clglg ps;sro

or unsubstituted oalrcy dubstituted or
unsubstituted hetl\!a(ﬁllsm(bbtytoamlﬁbabml I‘qamyl)pmermyu;t) igtanpe dulsstirutadrg ubst i t ut ed

Subst 1 Lt ed of uenneP oSl Bles: PIASD e g g el o1
unsubsti t ut Ied hBDEﬂSOSl}llsilgﬂled)oymhsklgstm@ﬂoimsylarﬁﬁoﬂsyl%&iuﬁﬁ;ts&lﬁhtxﬁitddmrt he group
Subst tuted 5 iR bRl ersha SRR gt boue Tt
unsubsti tut ed al grpbmnsubstigred mpensulsutnm‘dl (h]lﬁlﬁ(dryﬂ))lﬁnﬂmﬂujd%fmﬂpﬂt sabstituted or
unsubstituted heterocyclylaminoaikyl, substituted or unsubstituted
diheterocyclylaminoalkyl, substituted or unsubstituted
(heterocyclyl)(alkyl)aminoalkyl, substituted or unsubstituted
20 (heter_ocyclyl)(aryl)aminoalkyl, substituted or unsubstituted alkoxyalky! groups,
substituted or unsubstituted hydroxyalkyl groups, substituted or unsubstituted
} aryloxyaiky! groups, or substituted or unsubstituted heterocyclyloxyatkyl groups;

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

25  unsubstituted ary! groups, or substituted or unsubstituted heterocyclyl groups;

~ R"and R* may be the same or different and are independently
selected from H, substituted or upsubstituted alkyl groups, substituted or
unsubstituted aryl groups, substituted or unsubsﬁtuted heterocyclyl groups,
-C(=0)H, -C(=0)-alkyl groups, -C(=0)-ary! groups,-C(=0)NHz,



a}yl am no groups, substituted or unsubstituted dial kyl am uo groups,q{ MAR 2005

substituted or unsubstituted di aryl am no groups, substituted or

unsubsti t ut ed (aryl)am uo groups, substituted or unsubstl t ut ed
“ft

al kyl groups, uted or unsubstituted aryl 20 groups FCIEEYUARIf
-C(=0 -al kyl groups, or -C(=O)-aryl groups; RDis selected from
substituted or unsubstituted aryl groups, 2§ubstitut ed or unsubstituted
het erocyclyl groups, -C(=OH, -C(=0-al kyi"groups, -C(=0-aryl groups,
-C(=0) O al kyl groups, -C(=0O O aryl groups, -C(=O NH2, -C(=0O NH(al kyl)
gr oups, -C( =0) NHca#me@nlqwoups GOEODNH(Esy) prbugs, 00pSO) Gy i FEd( ar y| ) 2

, -C(=O N - NH I
o oups, N al kyl 5 BPaRY sl Ao piplim ot QB gromps.
- (=0 NH( het er ocwckwbaagn @tuss, subistimteiNg mamgtﬁﬁﬁéa hitbobdy B AN Sroups
-C(=O N(al Il cyl )(het erocycl y)§S groups, -C(=O) N(aryl )(het erocycl yI') -groups,
or substituted SBpS ‘ﬂ’rﬂ"sdtﬂfé’cnﬁltbéﬂ%‘ﬂd W@ﬂ&?ﬁé?%saﬂ!@‘lm‘@fi puysubstitied\\R 2005 WO

02/ 22598 "PCr IsUSGixyfkad; ?Ioﬁi,s b il GF ﬁgsut)mm mmoa%gh@s') groups, -
-NH(aryl) groups, -N aIk groups, -N(Caryl)2 groups (aryl)

groups, - NH(het éF'é?@%qdwr)“ﬂS@FWpﬁtaWW I oy, yhbstitutpd on pasubstituted

-N(al kyl') (heter 0

substituted or Qi %‘%}t I t‘ﬂf@m’if‘ nglrtﬁ%sﬂmgdrm@beg ‘@“?[}g‘@d%m@ﬁ“
unsubstituted argWUPg.r-&ﬁﬁQ)—hRElzcycsﬂ gedups. t-E¢=D)-@rbdttrosyalys piokpd, ed or
unsubstituted al i tut r ubstl uted aryl groups, or
substituted or &guggﬁ@]&t% %ngf%‘&(‘}’éy (fee o) Ia{i]c?%bocydﬂ §&Pel ected from H,
substitut ed 16r u@cuORN(atyliietraldyl) gnps) pshstinddl @uinaibkdiife@d or unsubsti t ut ed

aryl groups, substitu d or substlt te et erqcycl yl groups, -OH, al koxy
groups, aryl oxy S?Bu%cé §Eﬂ$’§f| ﬁst‘ ""{; ‘gﬁ% iﬁﬁtuted al kyl am no

groups, substi tuire&r@yclyl]aﬁﬂhﬂkyltgm@d, @abstinasd fOu@htipged substituted or

unsubstituted dial k substituted or unsubstituted diarylam no

groups, substi ﬂf{tgéﬁyg\%{pﬂlgg PF‘?@F@&OUPQI%?‘W%‘?W%‘FHSHW"& oups C( =O) H,
-C(=0 -al kyl 15 agat@bu@myl)faﬁﬂ)aaluoancyﬂ gredRU Rbstitnfel O Bdka

O O aryl S, - O .NH( al kyl roups, - —ON I
grcf)up)s - /1 c( 18 Ng&f“@ﬁ)ﬂiﬂl blgsubstg((tetbglkg)ér,awgl )gﬁ%ogﬁ;gututed or unsubstltute(}/ )

- C(=0) N( al kyI ) ( @F¥dxyalgyiQitasps, subdtibitdd sth@eutRfitted 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, -NHz, -NH(alkyl) groups, -NH(aryl) groups,

20  -N(alkyl): groups, -N(aryl): groups, -N(alkyl)(aryl) groups, -NH(heterocyclyl)
groups, -N(heterocyclyl)(alkyl) groups, -N(heterocyclyl)(aryl) groups,
-N(heterocyclyl): groups, substituted or unsubstituted alkyl groups, substituted or
unsubstituted aryl groups, -OH, substituted or unsubstituted alkoxy groups,
substituted or unsubstituted beterocyclyl groups, substituted or unsubstituted aryloxy

25  groups, heterocyclyloxy groups, -NHOH, -N(alkyl)OH groups, -N(aryl)OH groups,
-N(alky1)O-alkyl groups, -N(aryl)O-alky] groups, -N(alkyl)Q-aryl groups, or
-N(aryl)O-aryl groups; and

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



un$ubst.i t ut ed beterocyclylal kyl groups, substituted or unsubstituted

am. noal kyl groups, substituted or unsubstituted al kyl am noal kyl g\' blh‘ﬁ%?ﬂﬂfﬂ
substituted or 20 unsubstituted dial kylaLi: nial kyl groups, substituted or
unsubstitut ed ¥ORAW¥Phoal kyl groups, substituted or unsubstdWusoeshisi

di aryl am noal kyl groups, substituted or unsubstituted

(al kyl) (aryl)am noal kyl groups, -C(=0) -het gﬁocycl yl groups,

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

-C(=O) N(heterocyclyl)2 groups, -C(=O N(aryl) (heterocyclyl) groups, 25
-C(=O N(al kyl') (het er ocycl yih)otHaf &HERR; 1 r }

het er ocycl yl am noal kyl groups, subsﬁfn%m%%pﬁﬁgg’bcgﬁ?%ghtf#‘gﬁgxlyal Kyl
groups, substit APeY iBlude aseeesd grayp eficampayndsiaking tay wbstiuenss Wlessribedit ed or
unsubstituted amylhaxyal kyl groups, or substituted or unsubstituted

het erocycl yl oxyal kyl groups; | 1 MAR 2005 WO 02/22598 PCT/ US01/ 42131 -55
R14 is selected fromH, -0QH. substitut edwor unsubsti tuted al koxy groups,
substituted or unsubstituted Selesedhgm gPBREIoups NGl =3 eR)Sgroenst SRR

unsubsti t ut edsal lgydupslisoBsi QWP Snsubitiasitd ;,g]f[ﬁg Flg);ﬁ?y g%gﬂchto%gsglgsg] n}'t'lt: m no

[
groups, substituted or unsubstituted di ho groups, tituted or
unsubstituted 5 #&ftaropyciialind sprups substisiddauriunsubstifuied aliylambeslkyiugrasps,

(al kyl) (aryl) am gahsBEuRHR i & ubstitut.ed al kyl groups,
substituted or unsjbs_ti tE?[gaﬁsgg’?/%dc%&rﬁéﬁ%gﬁgalwrzﬂjﬁsug%ﬁgﬁﬂrﬁw Yedups, or
-C(=0).- aryl gr oup¥lanRo@likyhgroRE9substituted ot nesubsineedatiargiafnirRBRL grawd, ar e

i ndependently s > ‘ ti ed.or.u bstituted al kyl groups,
substituted or u%lsbgﬁtg'??t(%P%gﬁsﬁﬁipegr(wgwaﬁ@fmg%ﬂﬁ?@ﬁtS@ﬁ“’&f‘e‘h‘i’fsubsti t ut ed
heterocycl yl 18r oupubstiwsslictdraryelglaminoalitylsgibissj subttiated 6t whisdled|sabkavdd
groups, -C(=OH,,- (=0 -al kyl qroups, - :%- ryl groups, -C(=0) NH2,
~C(=0) NH( al kyl) 3?‘%%3“ -%@Pﬁsof‘%i%t&@ﬂ ng’% %d,a”%{“@fg!@mwﬁ%lmozp@r oups,
-C(=0) N(aryl )2 gsubstirsted o¢rsBstikuret ydrbkpalill krousd, Ok Pbstithie o hlsbsithedy
unsubsti tut ed aq&&glaﬁwlﬁoups, substituted or unsubstituted 15

al kyl am noal kyl ¢ ouf)s, {08¥i t ut ed or unsubstituted dial kyl am noal kyl
groups, substituted or unsubstituted aryl am noal kyl groups, substituted or

unsubstituted diaryl am ndab tejdcted fromp@, S.sulNR'F totyesgl or unsubsti t ut ed
(al kyl) (aryl)am noal kyl groups, substituted or unsubstituted

het erocycl yl g noal kyl , sgbsigut,gp. YGHRSEd Sk
di het erocycl yl anmi noal kyl , “subst it ut eg[h?)yr unsu%lgt‘lgrt u?%?jm and are
mdependently selected from H, Cl, Br, F, I, -CN, -NO, -OH, -OR" groups,

-NR'R" groups, substituted or unsubstituted amidinyl groups, substituted or

unsubstituted guanidiny] groups, substituted or unsubstituted primary, secondary,
and tertiary alkyl groups, substituted or unsubstituted aryl groups, substituted or

20  unsubstituted alkeny] groups, substituted or unsubstituted alkynyl groups,
_substituted or unsubstituted heterocyclyl groups, substituted or unsubstituted
-aminoalkyl groups, substituted or unsubstituted alkylaminoalkyl groups, substituted
or unsubstituted dialkylaminoalkyl groups, substituted or unsubstituted
arylaminoalkyl groups, substituted or unsubstituted diarylaminoalkyl groups,

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

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



Zb (heterocyclyl)(allcyl)am noal kyl, substituted or unsubstitutegd] MAR 200
(heterocycl yl) (aryl)am noal kyl, substituted or unsubstituted al koxyal kyl
groups, substituted or unsubstituted hydroxyal kyl groups, substituted or
unsubst i t ut ed WOt 8%yal Iyl groups, or substituted or unsuBETUSU4L

het erocycl yl oxyal kyl groups; R16 and R20 nmay be the sane or different and
are independently 25 selected fromH, su@aﬁituted or unsubstituted al kyl
groups, substituted or unsubstituted aryl-'groups, or substituted or
unsubstituted heterocyclyl groups; RL7 and R2' nay be the sane or different

and are i ndependgrt inned astR i . I d al kyl
P dupsti Ji fro@E) Sibstitiied ok LihuBelinREd F‘.&?M etdihe y

groups, substituted or  unsubstituted aryl groups, subs

unsubst it ut ed hEPRSUBESAAr prsustisuiedprimary, séc Qo4 teryiyry oy DROES,
PCTI USO1/ 42131 - ; = stlal:=0) = - C(=0).-
O oups., - O 20 Nk e S SE RS By Bl iRURR Y cr o Bl ke groups
- (=0 N( aIC?yI@g é SBIPS@ET@P‘ unsgbstigyied 2lkyny) Erogpnumxlm@(mmb .It:“'ﬁﬂ hgtaroxt#dlyl
groups, -C(= ; - = s, subst,i or
unsubsti t ut ed hé?%&%é?%%y:arﬁ§?m%§%é%éﬁé%ﬁ%“%@@ﬁﬁd?@’sbiﬁﬁﬁggg§FWPﬁted
ami noal kyl gr oupsbstitited of hhsubsuutal aminsalld tgrdups, etibstmbtkd/branbsiteatuledl  gr oups,
substituted or bstituted dia | am noal ky. ups, . substituted or
unsubsti t ut ed alrég(?iélrﬁmr%%?%@fmp@’rs Hf%m ﬁ’b'é‘lsl‘lf%i:i\é‘gﬂr‘g?&ﬂﬁgﬁ‘ﬁélﬁlt&ﬁ?‘&ﬁs
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-C(=0 - N(al kyl) (het er ocycl yl )au%rgoups, supsti'tuted oOr "unsubstitut
bet er ocycl yl am B?PW“’%WG BHEPE-t Ybgituterd or ynsusbaedialitoaraliyldrenpyal kyl

groups, substit pieehel oﬂﬁﬁﬁ&ﬁﬂ&%ﬁ&ﬁlﬂ??é&%&fﬂ stHsdiRa or uﬁgﬁpﬁﬁz&iﬂ ed or

unsubstituted aryl oxyal kyl groups,” or substituted or unsubst ed 15
bet er ocycl yl oxyBFRgFYcllypEyl erps R2, R24, and O nay be the sane or
different and are independently selected fromH, -NH2, -NH(al kyl) groups,

-NH(aryl) groups, -N(al RYs)s2le@eDHBE the Hods ydn)s@tiﬁﬁrwm, snthltighdacor! ) (aryl)
groups, -NH(hetero .C|%| roups, -N(heterocyclyl)(al kyl) groups,
“N( het er ocy¢t yl )llcsaﬁ%f‘u} l@aggoups, substituted or unsubstituted aryloxy groups, -NHa,

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;

R™ is selected from substituted or unsubstituted aryl groups,
substituted or unsubstituted heterocyclyl groups, -C(=0)H, -C(=0)-alky! groups,
-C(=0)-aryl groups, -C(=0)0-alkyl groups, -C(=0)0-aryl groups, -C(=0)NH-
-C(=O)NH(alkyl) groups, -C(=0)NH(aryl) groups, -C(=0)N(alkyl): groups,

25  -C(=O)N(aryl): groups, -C(=0)N(alkyl)(aryl) groups, -NHz, -NH(alkyl) groups,
-NH(aryl) groups, -N{alkyl)2 groups, -N(alkyi)(aryl) groups, -N(aryl)2 groups,
-C(=0)NH(heterocyclyl) groups, -C(=0)N(heterocyclyi) groups,
-C(=O0)N(alkyl)(heterocyclyl) groups, -C(=0)N(aryl)(heterocyclyt) groups, or
substituted or unsubstituted heterocyclylalkyl groups;

b



20'3,.-N( het erocycl yl )2 groups, substituted or unsubstituted al kyl git dMa&,2009
substituted or wunsubstituted aryl groups, -OH, substituted or
unsubstituted g roups, substituted or unsubstituted éeTterocz{;icl
groups, substituted or unsubstituted aryl oxy groups, -N

groups, -N(aryl)OH groups, -N(al kyl) O al kyl groups, -N(aryl ) O al kyl
groups, -N(alkyl)Oaryl groups, or -N(aryl)s@ aryl groups; 25 and R22 is
selected fromsubstituted or unsubstituted al kyl groups, substituted or
unsubstituted aryl groups, or substituted or unsubstituted heterocyclyl
groups. 1 1 MAR 2005 WD 031 %BWWUSOMHZMaWHmpaﬁNHngmp@ ment ,

general formula I EaEER Btk IRHB B ERRE e L mg: v
is selected fromgrass, -SkheteabdyglyDhgroums; eNiaikyl)detgtocyyilyl) gmpspso -alkRdroufs,

groups, -C(=0-Rj, 0 substi t

unsubstituted al ky%f)%gﬁ%s S‘%R"B%%f%fs gs% %ﬂi@dﬁ%‘?’?id’fé S%\tl“lfgﬁl groups,
substituted o umsibitinted atyeghoapst ynyl groups, substituted or unsubstituted
aral kyl groups, substituted or unsubstituted heterocyclylal kyl groups,

substituted or unsubstit utggd. m npal rou s substituted or
unsubstituted dial kyl ar ni nlga 5&; %%EPS IE§¥]L§" S‘f ]%-ﬁls‘iﬁ?)‘g’?’i tuted
aryl am noal kyl grsmbjp&;edmbsmlbﬂtmttaﬂarplr grumuhsmbiﬂuit&ﬂor !ﬂbtﬁb@ﬂdﬁéﬂ‘h&@él:%)ﬁh
groups, substituted or unsubstituted (alkyl)(aryl)am noalkyl groups,
substituted or ufSUBStituted heter ocycl yl am noal kyl groups, substituted or

unsubstituted heterocyclyl groups, substituted or unsubstituted aryl
groups, substituted or uri@hissd:lccumﬂtfecdnhbmﬂ)sﬁm;edloyhmyﬂikd@dalgﬂ(gm

st o edPar RBNESE LML AR e B SO b
aryl oxyal kyl gr ogpsps, ZOHsalmlyegrblqﬂ drylory Brougs, -IH:, Mibsétug@d Qi REsubbimted?, R3,
o B Y b SR ol SRl B AR S ey |
or unsubst i t ut ed uasybhatinnegd dlgrqamo gmbﬁtsumsuﬁ;&d c@ﬁnmuﬂﬁﬁ&i&ﬁ&:h&ymnﬁﬂb gegn di nyl
groups, substi tutgdgr, unsubstituted primary, secondary, o, o
15 groups, ~C(=0)-ary] groups, -C(=0)0-alkyl groups, -C(=0)0-aryl groups,

-C(=0)NHz, -C{=0)NH({alkyl) groups, -C(#O)NH(aryl) groups, —C(;——O)N(alkyl)z

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

unsubstituted heterocyclylalkyl groups, substituted or unsubstituted aminoalky!]

) oH

groups, substituted or unsubstituted alkylaminoalkyl groups, substituted or

20  unsubstituted dialkylziinoalkyl groups, substituted or unsubstituted arylaminoalky}
groups, substituted or unsubstituted diarylaminoalky! groups, substituted or
unsubstituted (alkyl)(aryhaminoalkyl groups, -C(=0)-heterocyclyl groups,
—C(=O)-0-heterocyclyl groups, -C(=0)NH(heterocyclyl) groups,
-C(=0)N(heterocyclyl). groups, -C(=0)N(aryl)(heterocyclyl) groups,

25 -C(=O)N(alkyl)(hcterocyclyl) groups, substituted or unsubstituted
heterocyclylaminoalkyl groups, substituted or unsubstituted bydroxyalkyl groups,

substituted or unsubstituted alkoxyalkyl groups, substituted or unsubstituted
aryloxyalkyl groups, or substituted or unsubstituted heterocyclyloxyalky) groups;



tértiary al kyl groups, substituted or unsubstituted aryl groups, j IMAR%U%
substituted or unsubstituted al kenyl groups, substituted or unsubstituted
al kynyl group tituted or unsubstituted heterocyclyl groups,
substituted oﬁm%ﬁgﬁgétituted 25 ami noal kyl groups, substit F'8p42131
unsubstituted al kyl am . noal kyl groups, substituted or unsubstituted

di al kyl anl i noal kyl groups, substituted or ypsubstituted arylam noal kyl
groups, substituted or unsubstituted diarylam noal kyl groups, substituted
or unsubstituted (al kyl) (aryl)am noal kyl groups, substituted or

051 35565 PO USo Ao b B s, B e O 3 f Fer ent
- . a may. be the sanme or differen
and are | ndepenélgﬁﬁ%r g’“%été‘r“ééf"éﬁ“ﬁ%%‘m‘ﬁ “QEF’,"Y Bfoupss -NH:, supgtpputed o3y - OR19
groups, - NR2OR2' unsghistituesd, alkyBithino SRR stsBfted PumsdbRAuted 95 RSning é‘otﬁ 2R24
S

groups, -CN, substituted or unsubstituted am di ngll_ groups, su tuted or
unsubstituted gu¥ ft'ﬂ'f‘ngPr Wisthsated dliallgplarping grougs, Shbstimiadins tunsubsititedr i mar y

' d , t edift i i J i.tuted I
secondary, ors { iyl s, ShOURES oF WS LP e SURE AL 20 oY

groups, substituted or unsubstituted al keny r
unsubstituted al3ehHiRtedpmpbstinie gtkyt groups, substitedivs uhmbstigtet ety poays | v

groups, substit_lq;t(ggb)lqr_c{gw%g%}é@%ﬁsdogl_&gééi_%gg%l?ksyl groups, substituted

or unsubstituted dialkyl'am group R% ed or unsubstituted
aryl am noal kyl groups, 10 substjtuted or unsubstituted diarylam noal kyl
groups, substituted or unBupad RY mayde teasampl or diffegdn) anv sro iddepdndemtiyups,
substituted or uRRHBESHbhUhHESRSTE" : Ih%, OURSw .G =O) roups,
substituted or unsubstituted am n(;]g%gﬁw{é:rﬂgu ls?“’gﬁssu s?tl'“f"u au%ﬁlﬁgﬂg“tedu
unsubst it ut elf herysupes) spbstititeroer vagubsymted hetercepdisit groups cshbatitutedips ubst i t ut ed

hydr oxyal Kyl 9r QiARsse ' bstityted. al ko | I cyl groups, 15
substituted or unsuggttﬁ%égg%%ﬁwg}s?g’&fgﬁ% %ér (tgﬂfbls,%((?rds'sa@ézlgfo[“\éf’ed or
g_nfs]lcjbsti Eut eg b@f?@ﬁWéWhmy@ﬂ#@]ﬁP@r @p@f)m(alﬁﬂnggﬂilﬁs,nﬂy—-bpimq[a@é}sane or
ifferent and arg,j.ndepe ected. fir,0 -OH, .suhstituted or .
unsubstituted al %)?5’ S?oéglg%ﬁbgﬁﬁsufée@docﬂﬁ(aﬁhﬁgﬁwi fﬁf‘e@ﬁfﬁwwwl)gr oups,
-NH2, substi t ut eioups, subgioivst runsubstitalet yhdnvalkel gogispsibsites BPeisubssiRG OF
unsubstit ut ed a%ﬁm&glkgf rg S adybsLituted, or %{1 Li&s]ti tuted dialkylam no
groups, substituted or unstubatt Ut S8edion Posehashy (3? HEmoglk B EIPURSt ed or
pnsubstituted (ahbstitujedan phyubsimitebargamipalkys plos, fubsadied or uRBbRSiEd Ut ed

al kyl groups, diarylaminoalkyl groups, substituted or unsubstituted (alkyI}(aryl)aminoalkyl

groups, substituted or unsubstituted heterocyclylaminoalkyl, substituted or
unsubstituted diheterocyclylaminoalkyl, substituted or unsubstitated

20 (hcterocycly])(allcyl)aminoalkyl, substituted or unsubstituted
(heterocyclyl)(aryl)aminoalkyl, substituted or unsubstituted atkoxyalkyl 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
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,



.sijbsti‘tuted or unsubstituted aryl groups, -C(=OH, -C(=0 -alkyl groups, or
-C(=0O -aryl groups; 25 R10 is selected from substituted or unsubstiititﬂgqm
al kyl groups, P%‘;ubst_itut ed or unsubstituted aryl groups, substituted (é
unsubstituted RBPER clyl  groups, substituted or unsubstiRGHEE42131

het er ocycl yl al kyl groups, -C(=OH, -C(=0-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) groi?g's, 30 -C(=O N(al kyl)2 groups, .
-C(= ON(aryl)2 groups, -C(=O N(al kyl)(aryl) groups, I 1 MAR 2005 WD

02/ 22598 PCTI USQ 442081, -RE-0)hltdllyl grobd( aCleyd)-argr goas,-Ce Dby | ) groups,

-N(al kyl')2 groups,.,- N(aJ.kyl ) (aryl roups, -N(aryl)2 groups,

- CE =0) KH% hetg'.J er ogy"(g(?éﬁéf‘%ﬂbéf 0"31/35)@"4%)‘3!&&‘#3@96} %‘é%{#(fé%@*(@ﬁﬂb groups,

-C(=0) N(al kyl ) ( helgex0 , u 71526 A - !
g%up)s; (5 RY |)g ggec?g%h?‘dr grr%ggléj Qg-loggrj%gﬁry g%%g’gy@é%%%@ S%Irglﬁ%s) - NH2,
“NH(al kyl ) gr oups C(=RiQ-ary) Eroups, sulssitutednt gnsebstingedgretupnyciylabiyhenphps? gr oups,
-N(al kyl) (aryl ' %J(gﬁ [ ke S,

- NI(—I( he%/ea gcyzlﬁyl, @%%ﬁgfm;ﬁﬁ%‘ﬁéﬁ?‘g%@m %rsgh%& ri%lmb%t&g&)

-N(al kyl) (hetero aglinoalkybgnoups, eubsdmited or unstisstituted dialkydariabdliyl pedpar vl

groups; 10 R12 i t i ed or bstituted alkyl

groups, substi tﬁsE‘ e L"géra 03%3%“%%@‘%?@5&% zéoﬁwufg%rg‘ffﬁsf“%%ﬁ&giB%'Hsiltﬁtné'@dor

unsubsti t ut ed hetdarpeminbslkyl ggrpsipabstiREa! orainsbbicee GKy)eaYHmisialkgt i t ut ed or
i.t ut ed ted aryl groups,

unsubstituted al r subs bstit

substituted or u Jl)ﬂggﬂ%?%ta gaetﬁré’f:‘écﬁyd@{/%"ﬂ’f/I'eéﬁggégﬁfféo,cyamm‘éﬂskoxy gr oups,
aryl oxy gr gupl_sﬂ, --N%)mmsttngtmyeﬂgmgpsurr;(umilébil(hu‘é:edyclﬁwgﬂfup%yc! yl al Iéyl
groups, substituted unsybstit yt amn roups, substituted or
unsubstituted al K@Fﬁﬂ”&%‘éﬁ%ﬁem&"gﬂg§{°“BﬂaBg?f&t"é"g“yﬁﬁfeﬁﬁﬁ%ﬂgv iBfQ¥PRd

di al kyl ani noal kylsugstimtedsr ussubsinitéd hetdodtly ipsidamyi drobpa dsudbath@dbnoal kyl
groups, substituted or substituted diarylami noal kyl groups, substituted
or unsubstituted 2% f%"ﬁ‘%’j#?ﬁ?’h LA 0PI ted praimsbsutiited akpxygtkabizravps,
unsubstituted al lsybsdnited@r ghsabgdituted SYRSFaAKUERGDO br MSHRSH bi ts@Hudfey! anl i no
gr oups, subst'st u{tﬁd or hﬁnsu stituted dialkylam no groups, substituted or
unsubst i t ut ed~di aF§IHHEY QUPSsubstituted or

R®, R®, R*, and R* may be the same or different and are
independently selected from H, -NHa, -NH(alkyl) groups, ~-NH(aryl) groups,
-N(alkyl)2 groups, -N(aryl): groups, -N(alky!)(aryl) groups, -NH(heterocyclyl)

~ groups, -N(beterocyclyl)(alkyl) groups, -Nheterocyclyl)(aryl) groups,

20 -N(heterocyclyl). groups, substituted or unsubstituted alky) groups, substituted or
unsubstituted aryl groups, -OH, substituted or upsubstituted alkoxy groups,
substituted or unsubstituted heterocyclyl groups, substituted or unsubstituted aryloxy
groups, -NHOH, -N(alkyl)OH groups, -N(ary])OH groups, -N(alky})O-alkyl
groups, -N(aryl)O-alky] groups, -N(alkyl)O-aryl groups, or -N(aryl)O-aryl groups:;

25 and ‘

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

groups.



Uhsubstituted (al kyl)(aryl)amno groups, -CQ(=OH, -C(=0) -al kyl grolp|AR 2005
-C(=0 -aryl groups, -C(=0) O al kyl groups, -C(=0 O aryl groups, -C(=0 NH2,
25 -C(=0 NH(a&J%% roups, -C(=O NH(aryl) groups, -C(=0O N(al kyl)2 groups,

-C(=O N(aryl) , -C(=O N(al ky)) (aryl) groups, -C( =OfPCHR&S&yQ}C vyi
groups, -C(=0 -0 heterocyclyl groups, -C(=0O NH(heterocycly)) groups,
-C(=0O N(beterocyclyl)2 groups, -C(=0O N(al kyl ) (heterocyclyl) groups,
-C(=O N(aryl) (heterocyclyl) groups, substituted or unsubstituted 1 1 MAR
2005 WO 02122598 PCTI USO1/ 42131 -61 heterocyclyl am noal kyl groups;
substituted or unsubsti tuﬁmloﬂlyldé:@bmaﬁdﬁgImegp@seﬁsmverﬁidb%}dvﬁdé&ﬁ%iﬂfgroup
unsubstituted al koxyval kyl. groups, substituted or unsubstituted
aryl oxyal kyl gro ﬁg,p%’ﬁl%%ﬁ%ﬂgi tREGra forgipie § sbeverwitherbpiimentsoweleeted fromy al ky |
groups; R's and t Bliomingbe the same or different and are independently 5
selected fromsubstituted or unsubstituted al kyl groups, substituted or
unsubstituted aryl groupg, substituted or unsubstituted heterocyclyl
groups, substituted or uhdidsiecief fEosy QL SH. qligyithio j2soupy| arylthie geoups, GORY) H,
-C(=0) -al kyl Sr quess, -C(SOFRI- @b, gmtm‘sgmﬁ&f < NiBstitatcd &8%&% o )
gr oups, -C(:O)Nljéaa},[(é)gl groups, -C(=0 N(al kéq)z groups, -C(=O N(aryl)2
groups, -C(=0) N( PARsa FYhsticuted of pasypsiituted Alkanyt groers. etbsimtediost i t ut ed
am noal kyl gr oupgsub§ited | [ . ' Kk r oyps,
hﬂc&ﬂa@gm‘ﬁﬁi{ %Pl%ﬂﬂﬁeh o sun?tleéfx:laﬁtm %Eg)gé‘sl gmj)ts(gtat ]

substituted or unsubstitute i al Kyl am noal kyl groups, s
unsubstituted ar®RBHPsiGHedbeteragystyirtky! giobpst suhstimtbd or unswbstiveted t ut ed

di aryl am noal kyl g5 i r 1.t ut .

(al kyl) (aryl ) ani n%% Kyl ”%?f;ﬁé%&i’éﬁ‘g‘s‘f br HAGHAR At Eamiopayi groves.

het er ocycl yi ¥ni wekstifeted or yodubstinated aptlagrinodfylugrenssubktithed or unsubstituted

di ket erocycl yl ani : t 4 or_unsubst i tuted .

(heterocycl yl)( aﬁ%ﬁ%{ﬁ (%gﬁ%ﬁ’,suésghg%%‘J?%‘&SQL){PW‘%@IQE)ZWQWB‘EP]W[

(het erocycl yl ) ( @ronb3, awbstirveesi| de yuinsubstittned hétesdb@alyiminbasid gioups) tsebtimtatdry al Kyl
groups, substi (. nsubsiituted dr oxyal k roups, substituted or
unsubsti tuted - té‘?%’ﬁ%&?%‘? %tﬁmcd'rc %LE%’PPSOF"}%{%‘:??P{ H‘P%{BS[ “h%ﬂ:%’g'fﬂst ut ed

het er ocycl yl oxy abtitjthted oo upsabstin2€ iisoaagioR?Bioraioups shbgingea® or different
and are indegpen A | ected fromH, substjtuted or unsubstituted al kyl
Groups. subaei T SFaG e RS R eiiny bR upsibsued GROTTAAA Stpupy
unsubstitut ed het shaiyed gi uiguistipsd aiogadyRtoupiBy be the sane or different
and are independently

Z js 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, -NO2, -OH, -OR groups,

20 -NR"RY groups, substituted or upsubstituted amidinyl groups, substituted or
unsubstituted guanidinyl groups, substituted or unsubstituted primary, secondary, or
tertiary alkyl groups, substituted or unsubstituted aryl groups, substituted or
unsubstituted alkenyl groups, substituted or unsubstituted alkynyl groups,
substituted or unsubstituted heterocyclyl groups, substituted or unsubstituted

25  aminoalkyl groups, substituted or unsubstituted alkylaminoalkyl groups, substituted
or unsubstituted dialkylaminoalkyl groups, substitﬁted or unsubstituted
arylaminoalkyl groups, substituted or unsubstituted diarylaminoalky] groups,
substituted or unsubstituted (alkyl)(aryl)aminoalkyl groups, substituted or
unsubstituted heterocyclylalkyl groups, or -C(=0)R";



se‘[ ected fromH, substituted or unsubstituted al kyl groups, SUbStllt,ﬂ f??hﬂ?r
25 unsubstltuted aryl groups, substituted or unsubstituted heteroc

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

-C(=0 NH(al kyl ) “groups, -C(=O NH(aryi) groups, -C(=0 N(al k)ﬂ WSV Bis
-C(=O N(a.ryl)2 groups, -C(=O N(al kyl) (aryl) groups, -C(=0) O al kyl groups,
-C(=0 O aryl groups, substituted or unsubsg%t uted heterocyclyl al kyl groups,
1 1 MAR 2005 WD 02122598 PCr/ US(c) 1! 42131 2 substituted or unsubstituted
anl i noal kyl groups, substituted or unsubstituted al kyl am noal kyl groups,

substituted or unsubstitutREJIRYiRI| kyll Rfmhayde!theydamgrod dffferent sathgti t ut ed or

i ary! anm noal ky! PBERY sclf BURT O BE R b b, G SR groups. Nicege:
(allcyl) (aryl )amgmat k§H, 5@@%@&, -S¢L0MD) grb@ysSINENIRM B RURSN, substituted
-C(=0 - 0O heterocycl C(=0) NH( het er ocycl yl ) groups,
- C(=0) N( het er ocy§ 9’?/5)’59% d‘”yl oY) N&’%ﬂ“&iﬂ 9Tt hsHY cgpwquj rgcmlps,
- (=0 N(aryl ) Ghetwsaniea loyhﬂsugitiﬂﬂaﬁpruna?}ﬂ b ddntiat} o6k t@ftlat}fﬁ%}h%{‘dgpyts% ntﬁd

-ocycl yl am noal kyl groups, substituted or un3Substit oxya
groups, substi t uPBYIEYstUiEd Ak areups cwubsiitiedar ankubstitied alkenyl m)upulsettsnmtened or

unsubstituted ary} eacHtikydd a@lﬁ%&‘ﬂﬁoup@rsuﬁ& fiidd %qﬁn%sﬁ&teg @ns.tt'éw%}rc'l}l l{%&gf

heterocyclyloxyalkyl gr oups
different and aré& Si‘%@@ﬁéh@ébﬂﬁﬁyﬂsﬂéwmlwlkw ooups, suH‘sihmtedoNh’(mbd{ithéd gr oups,

-NH(aryl) groups giaiy %ﬁ{ogly(%g?m,gfso%&lmt Al Dk B ap;i% ?é‘%y;ill 5’3116{1( aryl)

groups, -NH(heterocyclyl) groups, - eter ocyc
-N( het er ocycl¥| ) ubsytnted gy wp@tlmtcdl‘(ﬁ&‘llﬂtaxzamodmlgwupﬁ, ybainpsd orsmblﬂ:tsllttxtéa ed or

unsubstituted al u uns ituted ar groups, -OH,
substituted or u%ggﬂm ut eéﬁ‘gf)%t"@ Eu%d“ tgd or %Iﬁgt%s? et?ttk&? Tosyel %Stl tuted
aryl oxy groups, &9bps iCH@R™ (zrmms;swbmtutdduiradsdbattawmbmcyl 286w@HPS, - NHOH,

-N(al kyl ) OH grou ﬁs un 20 groups,
-N(aryl ) O-al kyl gir%s(')tﬁnf)tgg & gtf%%f% Srgre ]ﬂﬁlﬂﬁéf(})lﬁoupﬂ(saﬁ?ﬁﬁ%r yl groups;
and R2 is sel ect edulstipmdsytiskydlkl ghupy, subatues or ubkubsiratdikogaRARSoups,
bstituted t bstjtuted tttd
B b 5 OBMARE bR iGRRy géuPiuoriuLstl‘#ute% or wnsubstituted
heterocyclyloxyalkyl groups;

R® and R™ may be the same or different and are independently
selected from H, -OH, substituted or unsubstituted alkoxy groups, substituted or
unsubstituted aryloxy groups, -NHa, substituted or unsubstituted alkylamino groups,

20 substituted or unsubstituted arylé:nino groups, substituted or unsubstituted
dialkylamino groups, substituted or unsubstituted diarylamino groups, substituted or
) unsubstituted (alkyl)(aryl)amino groups, substituted or unsubstitted alkyl groups,
substituted or unsubstituted aryl groups, -C(=0)H, -C(=0)-alkyl groups, or
-C(=0)-aryl groups;

25 R is selected from substituted or unsubstituted alkyl groups,
substituted or unsubstituted aryl groups, substituted or unsubstituted heterocyclyl
groups, substituted or unsubstituted heterocyclylalkyl groups, -C(=0)H,
-C(=0)-alky! 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,

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



25 In the third group of conpounds, at |east one of RR R6, R, or Rs is .
sel ected from substituted or unsubstituted am di nyl groups, substiltMARdbldor
unsubsti tuted guani di nyl groups, substituted or unsubstituted saturated
het er ocycl yl “8)r #3¥® substituted or unsubstituted al kyl aninegaiskyizigr oups,
substituted or wunsubstituted dial kyl am noal kyl groups, substituted or
unsubstituted arylam noal kyl 1 1 MAR 2005 02/ 22598 PCTI US01/ 42131 -63
groups, substituted or unsubstituted diarytam noal kyl groups, substituted
or unsubstituted (allyl)(aryl)am noal kyl groups, substituted or

unsubstituted hatHRr NGk, %Hh'@ﬁ’grcgiébbiirﬂ(hwlﬁ%e.;psyr}@(g@m@ t ed

het erocycl yl am noal kyl_ . groups, substit ut unsubstitute xyal kyl
groups, substi t (ABPSoNEYn LR i £ (it QUNE(briesep dIXY Eroypoups, substituted or

unsubstituted aryiowyRinkilocds Ol | substituted
het er ocycl yl oxya‘i(tlk ré ‘?r ouocg; %”‘?Sgrcéuggﬁgd%wéﬁ%fg&cﬁ@ ég‘llpét?red from
substituted or uféTbN@mtbeteraeyglyDgronpss, substituted or unsubstituted
het er ocycl yl groups, substituted or unsubstituted beterocyclylal kyl groups, .
-C(=OH, -C(=30)-aryl groups ;s sefece@d % = ( I ups

-Q(=0 NH(aryl) groups, -C(=0 Nal 5 o O ol B i e,
- (=0 N( al kyl ) (aPA@tog) gropes, -NHtesyl} eretpsd -Bealkybs gosps, +Ntaeyl).amoupsal ky|

groups, substit t | kyl,ami nqal.kyl gro substi t ut ed
or unsubstitut edNta?ﬁgmv g?ndﬁﬁg’askﬁ%m%r%dl E%(“,b%énd%s talj?/ﬁ%ré)gpso Fﬁﬁ%ﬁﬂﬁ GlyRit ed
aryl am noal kyl grewepsNheaabsicyugetporN@iglistarodytipl ghoweydraibsataddor

groups, substity stituted 15 (al kyl) (aryl)am noal kyl groups,
substituted or uhﬁ%@?%g@ggr%ﬁ’erocycl yl am noal kyl groups, substituted or

unsubstituted di heterocycl }/I. am noal kyl groups, substituted or
unsubst i tut é@ (het er ocycIBY js(salektyd JramiHioabstinltedjorompsbstisusdsiliiyt prioggk, O

unsubstituted Ehek&ra ey LAam noal kyl groyps. suobstituted or
unsubstituted hydr oxyal%ﬁglw%ér oupé%y?gr%%sf t %‘{bé‘gf“%?? OEHE%‘BW[M"EGMYCIYI

al koxyal kyl gro@p®ps;substituted or unsubstituted 20 aryl oxyal kyl groups, or
substituted and unsubstituted beterocyclyl oxyal kyl groups; -NR24R21 groups
where -TZ'9 is sel ected fyopsulst St Lt et erocyclyl
groups; -NR 2R21 groups vvheres. R2' ?é‘“gggg%gglg&?rglrlr]]gdsbaﬁ%l&gtaﬂ?’feﬂmms’
unsubstituted BEFEpEE pEppubgitsedharyl grofpsCubistinnEd oOpasabytitutgt ooyl =O) NH2,
-C(=0) NH(al K5y brotthQUBH;, aﬂ‘g&: %, ( I [ OUP Sy, - :Qé? al kyl) 2 gr.oups, 25
-C(=O N(aryl)2 %rrogps, (= ﬁ %k)g/ﬁwo(‘gtg%@ggrﬁg{ﬁbs‘su, su —65 E%&QSEV gr oups,

eterocyclylalky! groups, substituted or unsubstituted aminoalkyl groups, substituted

or unsubstituted alkylaminoalky! groups, substituted or unsubstituted
dialkylaminoalkyl groups, substituted or unsubstituted arylaminoalkyl groups,
substitated or unsubstituted diarylaminoalkyl groups, substituted or unsubstituted
20  (alkyt)(aryharninoalkyl groups, substituted or unsubstituted alkylamino groups,
substituted or unsubstituted arylamino groups, substituted or unsubstitated
dialkylamino groups, substituted or unsubstituted diarylamino groups, substituted or
unsubstituted (alkyl)(aryDamino groups, -C(=0)H, -C(=0)-alkyl groups,
-C(=0)-aryl groups, -C(=0)0-alkyl groups, -C(=0)O-ary] groups, -C(=0)NH:,
25  -C(=O)NH(alkyl) groups, -C(=0)NH(aryl) groups, -C(=0)N(alkyl): groups,
-C(=0)N(aryl)2 groups, -C(=0)N(alkyl)(aryl) groups, -C(=0)-heterocyclyl
groups, ~C(=0)-O-heterocyclyl groups, -C{=0)NH(heterocyclyl) groups,
-C(=0)N(beterocyclyly groups, ~C(=0)N(alkyl)(heterocycly!) groups,
-C(=0)N(aryl)(heterocyclyl) groups, substituted or unsubstituted



-Ci=0 O aryl groups, substituted or unsubstituted am noal kyl gr oupls
substituted or unsubstituted al kyl am noal kyl groups, substituted 01' MAR 2005
unsubstituted dial kyl anlinoal kyl groups, substituted or unsubstituted

aryl am noal . kyWOP2@¥&, substituted or unsubstituted di aryPCRiiSeosdiky|
groups, substituted or unsubstituted 30 (alkyl)(aryl)am noal kyl groups,
substituted or unsubstituted beterocyclyl am noal kyl groups, substituted or
unsubsti tuted hydroxyal kyl groups, substi ttled or 1 1 MAR 2005 WD 02/ 22598
PCTI USO01/ 42131 -64 unsubstituted al koxyal kyl groups, substituted or
unsubstituted aryl Yinidd I

het erocycl yl al | y?& tg‘?%%ﬁ‘ or 5@%‘%3‘%‘1"? %gﬁﬁﬁédjﬁﬁgﬁ ss%% ;ﬁglc?ittow a&ﬁy?groups

het er ocycl yl oxyapwpm@dmwubammmb@ym groepsp subsiiteted oRutsubstituged| ect ed from

Ho -N2, -NHal ct A
groups, 5 N(g?k% (xgwﬁupshps -%L%%et‘%?@"?"‘é“’yﬁ"?l“ %Sgd’ég’%"ﬁ‘ypswps;(ary))

-N(heterocycl yl) (al kyl) groups, - N( het erocycl yl) (aryl) groups,
-N( het erocycl yl )z groups, Rzt R me be the same obdiffetent ad aream@dpelgiemlyps

substituted ok ugguast fgf,ﬂ R udfed P fiXsuertﬂHstal{cﬁ ‘grr&érpf;%hﬁttﬁne#‘“ upipbstifpted o nt

unsubstituted heterocy groups In yet ano
i nventi on enconparytgouph Sﬂﬁtxpntndnxﬂsn&ubstftﬂcdrbﬁtao@dyhgﬁups:huttshﬁteﬂubsti tuents

descri bed bel ow urth r oup. of nds: Y is selected from
o s ol byt t bt hAUEL Ry Pty COTRAN RS oLk Siet ey R
groups, -NR 2R13- @F@J)pmy} grGiys, sl(bﬂ)NHut-ed OnNH(8kiiDSdrogy ! €= ogmmgw]gr oups,
substituted or unsubst égg( ﬂglgr %/ rgu&z a@HESt't”t ed or

unsubstituted al RYA¥ EZOUPE A T oM (A 2 g5 ups ¢ lﬁ(mﬁ))ﬁf"é‘ﬂyﬁwlbroups
substituted 10r gmspd;)sﬁbstxwteﬁd)r RESuBERAGMCArYInSdIKM |gr&hip®, UiBstin®ddst uhdubltRted

unsubstl tuted aI | am é}ﬁﬁl groups,  substituted_ or unsubstituted
di al kyl ani noal kyf! S Jupsiirues er““a%ﬂ%%dfw&aum%mmm kyl

groups, substit u;mtm uﬁﬁhkb&itzhité&ta@ﬂamﬂbﬂ 226Hpa OibeibiedbrUisRDstirsst | t ut ed
roups, substituted or

or unsubstituted ryl)am noal k
unsubsti t ut ed he?’é‘?y&f’é%ﬁ‘%"élfyéﬁ’i"ﬁ%ﬁ 85!3%3“%%96%‘1 {alkyDéasy lgminoglwubst i t ut ed

bet er ocycl yl gr ogipsps, smﬁmteuwtaﬁkusmmmebﬁ& by Iaﬁﬁlncﬁ[l?/i sEsQR§ or SuUbstituted
or unsubstit ed heteroc cIonxyaIkyI groups subs uted or unsubstituted

hydr oxyal kyI r oRfjsubstt ihdterpeygly b sehstitptedcpr angubstipgtedy | groups,  or
substituted or umeteReldyINbRenALHSDSY bk QURSubstituted

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

substituted or unsubstituted hydroxyaiky! groups, substituted or unsubstituted
aryloxyalkyl groups, or substituted or unsubstituted heterocyclyloxyalkyl groups;

20 R' and R® may be the same or different and are independentiy
selected from H, substituted or unsubstituted alkyl groups, substituted or
unsubstituted aryl groups, or substituted or unsubstituted heterocyclyl groups;

R" and R* may be the same or different and are independently
selected from H, substituted or unsubstituted alkyl proups, substituted or
25  unsubstituted aryl groups, substituted or unsubstituted heterocyclyl groups,
-C(=0)H, -C(=0)-alky! groups, -C(=0)-ary! groups,-C(=0)NHz,
-C(=0)NH(alkyl) groups, -C(=0)NH(aryl) groups, -C(=0)N(alkyl): groups,
-C(=0)N(aryl): groups, -C(=0)N(alkyl)aryl) groups, -C(=0)Q-alky} groups,
-C(=0)0-aryl groups, substituted or unsubstituted heterocyclylalkyl groups,




2’5 Zis selected fromO, S, or NR' groups; R, R2, R3, and R4 may @eM‘WﬁUS_
same or different and are independently selected fromH d, Br, 'F, "
-CN, -N02, -OH, -OR 5 groups, -NR16R' groups, substituted or unsubstituted
am di nyl group¥Q 028388t ituted or unsubstituted guanidinyl ograTaEei/e2is;
substituted or unsubstituted primary, secondary, or | 1 MAR 2005 WO

02/ 22598 PCT[tJS01/42131 -65 tertiary al kyl groups, substituted or
unsubstituted aryl groups, substituted or %%insubstituted al kenyl groups,
substituted or unsubstituted al kynyl groups, substituted or unsubstituted

heterocyclyl gr oiBSitu@y Gﬁﬁ&hb&iﬁ%%ﬁwaggf)%}dwmﬁm%‘og §§%w%¥thw§%°”ps’

substituted or unsubstituted al kyl amn groups, s 5 or
unslubsjti tu]t Edl diaémi}m@ﬁﬂﬁﬁ?w& %bwup@,ormbﬁfﬁ?lm?ﬂmjg@mwgiwﬁeﬁ

aryl ami noal kyl qgf . unsubstit ut ed di am ngal ky
.groups, substitut eg gcrl§unsE%%WM@T%@%@I%TBF%"E%‘%&I‘H’s'?‘llbs’g‘i“@ﬂps,
substituted or dimglabgndatiyt gduﬂsek@sﬂﬁtﬂb:ﬂ:&hkﬂmtgﬁau@g(mqym%&ﬁyg R18
groups; RR6 5 , ghd R8 ma the sane qor different and aré 10

i ndependent I)? sdf gz&ségﬂgr%cﬁf%é@ %?i{psp?fﬁ—,o%; crocyglyl SrRE9 groups,
-NR20RZ'  gr oupsC(=6hINH(tiB2&g o proups, SCED IR (heteRRIyl): erips) | R2° groups,
-CN, substituted 'anﬁ ugf%ltut ed ami di nél aroups, substituted or
unsubstitut ed gashrd? G’fky TFEREYClyly gnoups, rut s NIy EstpsesyFly Dgsatippyr | mar y,
secondary, or tenbstieiyd & dayibsBheyRS. - drhinbdid jjuted aryl
groups, substituted or unsubstitut edog%&k%zr_lyl gro%@{ps’égggéﬁiﬁ%duéred 15 or
unsubstituted al'R§HPFECEHdroxyalivbenopnsy subtitted on yodwbstinater alilortyelie mowis| v
groups, sulieti tkesthe@f orUmsiRSdied Wi el i ; QUBSiSubsti tuted
or unsubstituted dial kyl am noal ki*fy g%’%‘f?g?,’@‘ﬁ’ﬂb%%?%%“e‘e 5rungu§1’§%‘§$itut ed

aryl am noal kyl §Fists¥clyloxyallent groupsed or unsubstituted di aryl am noal kyl
groups, substituted or unsubstituted (alkyl)(aryl)am noal kyl groups,

substituted or unsubstit uteRNgPeLRERS k¥ satfd I - =0) R23 groups,
substituted or unsubstituted am noal II%,IF 5,r oupss, soglglg%p%ﬁ?ne%gr '

unsubst it ut ed hSEPSEGRDelrrd Gam il alkgh) igmrops, yNBlgarph) grawps ubst i t ut ed

CUbst 1Tt e of  uneuRer Furea Caty St SRR N Bt SR B0

unsubstitut &d BEREG M"I‘?P‘afklyaél@l) gErupd pi(heterocyclyl)(aryl) groups,
-N(heterocyciyl): 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(aryt)OH groups, -N{alky1)O-alkyl

20 groups, -N{aryl)O-alkv! groups, -N(alkyl)O-aryl groups, or -N(aryl)O-aryl groups;
and

R* is selected from substituted or unsubstituted alky! groups,
substituted or unsubstituted aryl groups, or substituted or unsubstituted heterocycly}
groups.

25 In the third group of compounds, at least one of R*, R%, R?, or R? is
selected from substituted or unsubstituted amidinyl groups, substituted or
unsubstituted guanidiny] groups, suBstituted or unsubstituted saturated heterocyclyl
groups, substituted or unsubstituted alkylaminoalkyl groups, substituted or
unsubstituted dialkylaminoalkyl groups, substituted or unsubstituted arylaminoalkyl




25’R9 and Ro may be the sane or different and are independently selec&%e
fromH, -OH, substituted or unsubstituted al koxy groups, subst i t utlebiMaf 4
unsubstituted ar ony groups, -NH2, substituted or unsubstituted arkyl am no
groups, subst MAA2EE*®r unsubstituted aryl amino groups, subBETESMEH30r
unsubstituted dial kylatnino groups, substituted or unsubstituted

di aryl am no groups, substituted or 30 unsugétltuted (al kyl) (aryl)anlino
groups, substituted or unsubstituted al kyl "groups, 4 1 1 MAR 2(105 WO

02/ 22598 PCT/USO /42131 -66 substituted or unsubstituted aryl groups,

~A(=0H - (=0 - adréups, gbainned orainsubskiiediiadylpthingdiRe Recuplubsiinfi@l gict ed from
substituted or unsuu?)stltg iﬁe al %alﬂlgraﬁ%gs substituted or unsubstituted
aryl groups, subsPFYPFEd§ 3{5}%5} Qalkyh BFOHRY Spbstilptad\ar unsubstisuteds |
substituted or uneithryilyM S4uBQi6kby brakdsivstifitea g Izieldohlky]

-C(=0) -al kyl groups, 5/ y Oﬂga{?ﬁ roups —5u0al kyfocg%ups C( =0) O aryl
groups, - C( =0) NHECuPg s %F&%QIWF‘%SEP%WTOX)@E@UW%F%SSWQQQHps

(=0 N(al kyl 52 S 5
- ﬁ(HZ g (Na( a'y‘q)f' ) gronpe. X )§irﬁ9| M%I%Soﬂ%gst%%m "ﬁs(’ti’?‘@“l‘\gd%wwf YodpsJ" OUPS,

-N(al kyl) (aryl) 28 g@ﬁ’é or ﬂwﬂmtweﬁfwﬁﬁloxyfﬂx)&@qum r groyps whiede Ry oups,

-C(=0O N( het erocy Qu

L =0 Naryl) (het %%%%5’8%?@8?“8’&%?‘ MRl bR Bl %‘%‘ el fitett chunsubetinusd
groups, aryl oxy deemexclyl-gapips, substingel d«)ﬂngubgnmmphgterob&dq)aalyﬁ)gnglpaups
-N(al kyl' )2 groups el - Yho( , Substituted
or unsubstituted i kémgréuég%?gﬁ?%ét AT (%\@':[ d;( %%%459 rﬁ %Set erocyclyl)2
groups, -N(allRyl )y Coe0RVIbesyt) aroups, 0006 P3N (alkyl) s grosisi, tC(=ER)NgarylyLigtoupast i t ut ed
ary| groups; R12 }js. t romH, tute nsubstituted al kyl
groups, substi tuef‘édé g#(%%%lg(%gbﬁr?“ﬁf esagsﬁl‘q’%ﬁd Yot §1m8{f ltﬁﬁ?‘ﬁ’a or
unsubsti t ut ed hetsebsnm;eﬂloylunsuﬁﬂmgﬁmmsam]ﬁﬁa‘ﬂcw groups, @Gstithtddrop inddbstimtlpt i t ut ed
or unsubstituted it ted or .unsubstitute aryI groups,
substituted or ung‘h‘gyat"f‘%ﬁ‘gggrﬁ‘&s g’ ‘F‘ijj DsPRstipted arylpmingg ugtoups,
aryl oxy groups, -shlisGutesiopsisubsiteed didryldmiobisyi gruﬁ;ﬁdsubsnruted or unsubstltuted

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

groups, substituted or unsubstituted dibeterocyclylaminoalkyl groups, substituted or
unsubétitutcd (heterocyclyl)(alkyl)aminoalkyl groups, substituted or unsubstituted
(heterocyclyl)(aryl)aminoalky! groups, substituted or unsubstituted hydroxyalkyl
groups, substituted or unsubstituted alkoxyalky! groups, substituted or unsubstitted

20  aryloxyalkyl groups, or substituted and unsubstituted heterocyclyloxyalkyl groups;
-NR*R* groups where R™ is selected from substituted or unsubstituted beterocyclyl
groups; ~NR*R? groups where R? is selected from substituted or unsubstituted
heterocyclyl groups, -C(=0)H, ~C(=0}-ary! groups,-C{=0)NHa,
-C(=0)NH(alky!) groups, -C(=O)NH(aryl) groups, -C(=0)N(alkyl): groups,

25  -C(=O0)N(aryl): groups, -C(=0)N(alkyl)(aryl) groups, -C(=0)0-alkyl groups,
-C(=0)0-aryl groups, substituted or unsubstituted aminoalkyl groups, substituted
or unsubstituted alkylaminoalkyl groups, substituted or unsubstimted -
dialkylaminoalkyl groups, substituted or unsubstituted arylaminoalkyl groups,
substituted or unsubstituted diarylaminoalky] groups, substituted or unsubstituted

30 (alkyl)(aryl)aminoalky! groups, substituted or unsubstituted heterocyclylaminoalkyl
groups, substituted or unsubstituted hydroxyalkyl groups, substituted or



hét erocycl yl al kyl groups, substituted or unsubstituted am noal kyl ngqum% 2005
substituted 25 or unsubstituted al kyl am noal kyl groups, substituted or
unsubsti t ut ed dlalkélanllnoalkyl groups, substituted or unsubstituted

aryl am noal kyI substituted or unsubstituted di aryl|ROFUsOBAZAIN
groups, substitut ed or unsubstituted (alkyl)(aryl)am noal kyl groups,
substituted or unsubstituted al kyl atui no groups, substituted or
unsubstituted aryl am no groups, substitut &®f-or unsubstituted 1 1 MAR 2005
WO 02/ 22598 PCT/ USO /42131 -67 dial kyl am no gr oups, substituted or

bstituted d )
l(JgiSlliyiS) l( a:’JyF) an;lﬁﬁwsfi!g}ldggﬂﬁ?%? f oﬁbkp%ﬁﬁsh subgﬂtﬁ&g%ﬁ%(&% 8rRpRS}

g EI?U%)SNH( CI( kOI )OS& tﬂb?rc‘(ql %;;Eﬁg h@y(g);miyhllfgkgiqgg& o:& m@tﬂi:é%nsubmmted
al Kyl ) H3teRdthSylox iry ggb Sh ¥ ef?r oy

O N(aryl )2 2% |yl
il gmmgwafgiwww i

=0) N( het
Gz9 N hetes ?ﬁ’éM}*@ﬂ?ﬁ BE koS ietedh ﬁ(ﬁ{;%@&gﬁ]@gﬁgg%ﬁss
het er ocycl yl am ni¥éieteydcydyians), grsuﬂsﬁm(het&ﬂdy@ﬂ)zlgﬂﬁiﬁbsédbhuﬁt&ﬂoﬂ}iﬁg BGEKY!
groups, 10 substituted O@ﬁ unsubsti tut ed al koxyal kyl groups stituted or

unsubstitutedf A EEAPS ROSMTA posubgiutey) B%?WL&‘@H’SO?T %Pﬁ@lﬁlﬁsfimt ut ed

het er ocycl yl oxy ahsupkticged HQ&rocyRlyd gtk ESR19 may be the sane or different and
are independently selected fromsubstituted or unsubstituted al kyl groups,

substituted or unsubstit substituted or unsubstituted

het erocycl yl groups, subﬁwfwgﬁgﬁ‘%fg"’&ﬂgd%w@ﬂf HyeRion spepmpasses al | cy |

groups, -C(20) Hpomﬁ(umm) ofafbitytlla DinGkHIGh the su@(sm@}n@aéél:nﬂéd%m detid 3 BN
-C(=O NH(al kyl') grou =O)NH(aryl) groups, -C(=O N(al kyl')z groups,
-¢(=0) N(aryl )2 §FOBS °6m1(€'(’ N(al kyl )(aryl) groups, substituted or

unsubsti tuted am noal kyl groups, substituted or unsubstituted

al kyl ami noal kyl groups, %hsélbdtuimhemwsﬂubm&kﬂwlgﬂﬁpgilaaﬁhh,yg gfmlﬂ;oqg}byl

groups, 20 subs |tute nsubstl t.ed aryl am noal i cyl groups, sSubstituted
or unsubstitute &9 né’éﬂu%l L’gzgup%o P tsd): isptigHedopr ursbstmtedt ut ed

(al kyl) (ar yI ) anmlkyiaérkl;ﬂs sugsmmasor unsitBtitutcd taB@nAlgrétips| u;mma:ua g
het er ocycl yl.am noa{&gﬁz ﬁubs{ﬁt uted. or unsubstituted
di het er ocycllyl amn G 2oy arpuns, subatged onunsabstimied aralky! groups, substituted
(het erocycl yl) (ad dnghhsenieadeickosycly!Suarédpd! 88siiiited B8 HsbdkidLd
' alkylaminoalkyl groups, substituted or unsubstituted dialkylaminoalkyl groups,
substituted or unsubstituted arylaminoalkyl groups, substituted or unsubstituted
diarylaminoalky! groups, substituted or unsubstituted (atkyl){aryl)aminoalkyl
20  groups, substituted or unsubstituted heterocyclylaminoalkyl groups, substituted or

unsubstituted heterocyclyl groups, substituted or upsubstituted 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, Cl, Br, F, I, -CN, -NOs, -OH, -OR" groups,
-NR"R'." groups, substituted or unsubstituted amidinyl groups, substituted or
unsubstituted guanidinyl groups, substituted or unsubstituted primary, secondary, or



25%(heterocyclyl) (aryl)aminoal kyl, substituted or unsubstituted a|kOX£a|k¥|
groups, substituted or unsubstituted hydroxyal kyl groups, substitute 2005
unsubstituted _aryl oxyal kyl groups, or substituted or unsubstituted

bet er ocycl yl ox %Q’Béroups; Rl' and R20 may be the same orP@isoenmst and

are independently selected fromH, substituted or unsubstituted al kyl

groups, substituted or 30 unsubstituted aryl groups, or substituted or
unsubstituted heterocyclyl groups; | 1 MAR®2005 WD 42/ 22598 PCrf US01142131
-68 R'" and R’ may be the sane or different and are independently sel ected

fromH, substitutiediagangnsasd Isﬁﬂgﬁtﬁféa%lrlsﬂéub&{nﬁ&i)é?x%o‘%t e%‘erocyclw

unsubstituted aryl '%Eoups substituted or unsubs

ga)u%;sNH( le( %Hum m@fd%lﬁkkg g@}iﬂfué@sﬂm(@(iﬁ())lﬂsalbyimtghjkmlgl gie4psO) NH2, 5

al Kyl ) GhieNdReed a oups,

-C(=O N(aryl )2 groups, -Or S twcﬁﬁe?%%cgrg S?Soﬁ'%“”%ﬁ“ &%L%{%Q%[ gr oups,
CE) tO) tO ?rél gro@ﬂ%ﬂoaﬂﬂﬂkEwRSuiUémtlmd mhistm:tadtmm:gﬁctmn@c%mgps | albéithte@r OUpsS,-

substituted or u rou stituted,or

unsubsti tuted” alr& Hﬁ%"&llgéqe%alﬁylgr ouglg}%%ou"g& . F%‘Pﬁﬁﬂﬁr”“ sted i ¢ ut ed

di al kyl ami Bo?l Fylarsgarmum&kyl z%umlktﬂjsnmmﬂedumu?umwﬁlhﬂilaﬂﬁ:ﬁﬁlkﬁfgfb@y BO?| t<y![ .
groups, substitu unsu am noal kyl groups, substitute
or unsubstitut edrs'?rgl @{EF S)tl gylkgp%aéf[t?ﬁ% 1 groygs 3‘15‘@?‘13?focycl yl
groups, -C( =0 - @néubttmnatmrydyclgrawpgoups-Q@H‘dﬁkh%}&ﬁ,pcycl yl) groups,
-C(=O) -N(heterocyclyl)2 groups, - O) N(al kyl) (het er ocycl yl) groups,

- (=0 -N(aryl) (heterocycl QLo sybstit ut unsubsti tuted
het er ocycl yl am noal kyl gr)(glj‘p% R “ﬁ‘i?‘f Eﬁ%ﬁm&ﬁég‘g@ PLaRE@EF hydr oxyal kyl
gr oups, substlﬂtuu@dpemdentlmsclbsddlfta:tiﬁdca,lﬂmxyal Kk, ng[pupnw Psiiteptied or
unsubstituted ar X Ylp8r oups, . or g,bstitut d unsub i tuted
het er ocycl yl oxya%&oq)1 Qlgérl'(lg'usg ERU %TO)B, BEOfRS0S ZBe gfms:sgﬁeswtlmtcﬂf er ent
and( ar eI )20 i ndependstiishmtﬁ&hﬁdiiﬁ@rd‘upﬂm:tldnund?i:d)r%nsubmté& ( “Pk & N
-NH(ary gr oups N( ar roups, -N(alky ary
groups, - NH( het ef bét;'/%'%gf) anljgsﬁigf‘fg PP“W%@?CQF Aar 3?51%I4!‘?1 gmm*-*ombstgmted
-N( het erocycl yl) (vﬁmhlisn@fcﬂum groupN@ﬁl@ﬁﬁfeﬁ%}‘@hﬁbQ@th{ Aldhs1 dg %Sgdbgt‘i{ﬁt%&] or

unsubsti t ut eq al kly 8’? substituted or unsubstitute ?/ groups, -OH,
substituted &f u go[sp SRyl gEReps. SRbstipied or unsubstituted heterocyclyl groups,

subsmuted or unsubstituted alkylaminoalkyl groups, substituted or unsubstituted

dialkylaminoalkyl groups, substituted or unsubstituted arylaminoalkyl groups,
substituted or unsubstituted diarylaminoalky! groups, substituted or unsubstituted
(alkyl)(aryl)aminoalky] groups, substituted or unsubstituted heterocyclylatkyl
20 groups, -C(=0)R® groups, substituted or unsubstituted aminoalkyl groups,

substituted or unsubstituted heterocyclylaminoalkyl groups, substituted or

l unsubstituted hydroxyalky! 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 diarylaminc groups, substituted or

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



2% substituted or unsubstituted aryl oxy groups, substituted or

unsubstituted heterocyclyl groups, -NHOH, -N(alkyl)OH groups, -N(aH/IM)“(E]Z[m5
groups, -N(al kyl)O al kyl groups, -N(aryl)O al kyl groups, -N(al kyl) O aryl
groups, or -N?‘é’r‘i?f’}-‘@garyl groups; and 1 1 MAR 2005 WO 02/ 2254/801/42131

PCT/ US01142131 -69 R22 is selected fromsubstituted or unsubstituted al kyl
groups, substituted or unsubstituted aryl_groups, or substituted or
unsubstituted heterocyclyl groups. } In e fourth group of compounds, at

| east one of RR R2, R3, or RAis 5 an -OR 5 group and R15 is selected from

substituted or unBdfiafiéd dritinSshsingied GBS ¥fduyd, ALY DYHIT-OYR®)-aAYPSbIiUbed OF

unsubstituted dial kél am noal kyl groups, substituted or unsubstituted
al kyl ami noal kyl -&§fotyaryl 81B% i t uted or unsubstituted ami noal kyl groups,
substituted or unsubstituted diarylam noallyl groups, substituted or

unsubstituted aryl am noal kYls @feoed FomSubsinitddbratabstitita Whs %xfoglss?d 10
(allryl) (aryl)aznj noal kyl groups, substituted or unsubstifuted heterocyclyl

gr oL ) :
groups, subst i tSHeHBS O aEbsiitted aRybaronRs. syhstifuiad\r HnsuRS VRS hetepociahd, -
substituted @r | LRk ) oWRs, Substituted
or unsubstitut ed E ﬁ?gé%t{%%yﬁﬁf%?gﬂ&n%% Eyﬁ aéé%ﬁp_gf( lc@ﬁéubst ituted or
unsubstituted (-B€Ter-alkylargups( < (AO)amy repeupkyC(g1000 RSyl Rups -ClreOjO-asl ,

second, or thir up(Q oJ=J31a ' ferabl -NR14 group, nore
preferably wher %T%’rpg ?g IE—{) gr’e?é?@%‘ﬁ@%‘ﬁ%%&%ﬂ% g ph@#%ir\lﬁﬁ’“psgr oup i ncl ude
t hose corrpo]tcmdst;CfFWN(elﬂtylZz greupan-C(NRMS (agylp gpoupspCé= N {atktyhldryl) gwlips e RL is
H Y is preferab akr rou n - NRS2 roup, or upstitur 20 or
unsubstituted al wﬁyﬁ%%g‘?%g?s' W@&%@éﬁ’sﬁéﬁg‘?&?’@ %ﬂ“ESNFﬁ(Q%IgaﬁfJbup in the
first, seconl, tghiupsl,-Neargl)f grourps h-Of=O)NH eferayapD grnkps, | N nore preferred
conpounds of the,fi roup, .Y is a NRI 3 up and RfF2 is H In nore
pref erred corrpoﬁﬁ(fsé)ﬁ(h‘%ﬂ °>§L¥&)6ﬁ@“@na@&éﬁﬂgg‘g@ﬁ&wﬂ%ﬂaumrzR13 gr oup
and one or bot hCetORI(EryD{tdteREYcIAY grobps; 25 Ot her preferred conpounds of the
first, second, and third groups

R" is selected from H, -OH, alkoxy groups, aryloxy groups, -NHz,
-NH(alkyl) groups, -NH(aryl) groups, -N(alkyI): groups, -N(aryl): groups,
15 -N{alkyl)(ary]) groups, substituted or unsubstituted alky! groups, -NH(beterocyclyl)
groups, -N(heterocyclyl): groups, -N(atkyl)(heterocyclyl) groups, or substituted or
unsubstituted aryl groups;

R™ is selected from H, substituted or unsubstituted alky] groups,
substituted or unsubstituted aryl groups, or substituted or unsubstituted heterocyclyl
20 groups;

R" is selected from H, substituted or unsubstituted aikyl groups,
substituted or unsubstituted aryl groups, substituted or unsubstituted heterocycly!
groups, -OH, alkoxy groups, aryloxy groups, -NHz, substituted or unsubstituted

v heterocyclylalkyl groups, substituted or vnsubstituted aminoalkyl groups, substituted
25  or unsubstituted alkylaminoalky! groups, substituted or unsubstituted
dialkylaminoalky] groups, substituted or unsubstituted arylaminoalkyi groups,
substituted or unsubstituted diarylaminoalkyl groups, substituted or unsubstituted
(alkyl)(aryl)aminoalky] groups, substituted or unsubstituted alkylamino groups,
substituted or un.substituted arylamino groups, substituted or unsubstituted '



i nél ude those where Y is selected from-N(CH3)2, -NH(CH3), -NH( G_QWAR 2005
-N(CH2CH3) 2, -NH(aryl) groups, -N(aryl)2 groups, -NHNH2, -NHN(CH3)

- N( CH3) NH( CH3) NH CHZ) mM\H2 groups, -NH(CH2) " NH(al kyl ) groups,

-NH(CH2) , , , N( aM&q Broups, -N(al kyl)(C b),INH2 groups, | PCTHSR/2005 WO
02122598 PCTI USA /42131 -70 -N(al kyl') (CH2) m NH( al kyl ) groups,

-N(al kyl') (CH2) nN(al kyl )2 groups, - NH( CHZ)T%Qhet erocyclyl) groups,

-N(al ky])[ (CH2), (heterocyclyl)] groups, H( CH2) mOH gr oups, - NH( CH2) nOCH3
groups, -NHCH2CH(NH2) CH(CH3) 2, -NH(2-am nocycl ohexyl), -NH(cycl ohexyl),

- NHOCH3, - NH( - Mﬂhﬂm‘y @Oﬂp%ﬁ StﬂNﬂu{eﬂl& QbkabitMdd diarPRARM! g%llp\é subsntutcd or

- NH(qui nucl i d-3-yl ), ‘egroups where R 2 and RL3 join to
substituted or uﬁ’é’ﬁfﬁ’é'ﬂ {aeyDéary hamiRQ: groupse rC 6= i tfe(=@- qik)tl,csmum n| ng ring,

where mis an integep). E@Pﬁbg'& t(f(mﬁ)@) ;hg,l@nﬁlﬂ&hc@soﬁ) a{?l gidlips? -GG, S an

integer ranging from0 to r%ferrec? céhpounds
of the first, sec@hﬂo)lﬁfﬂ@ﬂfﬁhlgfﬂpal g@om{ﬁawé)lam@slﬁés@)ﬂthkwm ghoupé, i s

| ected f N
-SﬁH(e&S)(4EdeazHgﬁ/l W%m) %tg %&gﬁﬁg‘ GF%)#?%I% B?%%H 1),
- NH( CHs) ( 2- pyr i dygrgups,- NK-IEQ}-IQ))I(CB'-:q;ydberbI)gs -G(RIG)SHBe(eRocyely)) ghopgs, of ur anyl ),
N G 21 20 (N r kPO Gee AT ok, CEREDL N bbicsocyely aramgt, 15
- NH( CH2) [ 2- ( N- met-Gs QN (amyl){betierogycidl) groby Gitifald py tdsobstithkeay| ), - NH( 3-
Cebond ar oups i ndFEHE RS bE rSle s o R Ry oyl Burs. and Re
are all H Oaber smsﬁfumaroednsusmmwmiﬁyﬂfcyltghﬁp; | seBstituted % QRghbstichéd d, and
fourth groups in ose .S 20 sel ected fromH, substituted or

|
unsubstituted al %8’ tg;&yglisgtgﬁcglps s‘ﬁB'é‘FP‘PEFFé’H upsubstiyied hsteroayclylogyalkyl groups;

het erocycl yl al koxy groups, substituted or unsubstituted heterocyclyl oxy
groups, substitut ed or unﬂﬁmﬂllifﬂrh@cbdlﬁém@lifﬁengmwémds#b@tnu uted or

unsubstituted alk etero [. y m noa subst ituted
or unsubstituted di tédlli r?ft?c%tﬁ‘{' %WMWBWEEQ,A]?E%@(‘W ﬂ{béﬁmg‘? 'F\‘E'&FBE'E“F‘*Fut ed 25
di aryl am noal kyl agyi gtepps, suhsthsted bringdbshitutddritiebly ¢iyipraghs, substituted or
(al kyl) (aryl }am noa u stituted sybstituted al kyl - or
aryl - anmi noal )ﬁgxyuﬁsru gsl%"md I%fﬁ%cgéylﬁ@ﬁgﬁ“’“?s’ “C=d}h, LE}JB-JW} groups,
~C(= 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): groups, -C(=0)N(alkyl)(aryl)

groups, substituted or unsubstituted aminoalky! groups, substituted or unsubstituted

alkylaminoalky! groﬁps, substituted or unsubstituted dialkylaminoalkyl groups,
20  substituted or unsubstituted arylaminoalkyl groups, substituted or unsubstituted
diarylaminoalkyl groups, substituted or unsubstituted (alkyl)(aryl)aminoalky]

! groups ,. substituted or unsubstituted heterocyclylaminoalkyl, substinited or
vnsubstituted diheterocyclylaminoalkyl, substituted or unsubstituted
(heterocyclyl)(alkyl)aminoaikyl, substituted or uasubstituted

25  (heterocyclyl)(aryl)aminoalkyl, substituted or unsubstituted alkoxyalkyl groups,
substituted or unsubstituted hydroxyalkyl groups, substituted or unsubstituted
aryloxyalkyl groups, or substituted or unsubstituted heteroéyclyioxyalkyl 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 heterocyelyl groups;



oﬂ unsubsti tuted dial kyl ani i noal koxy groups, or substituted or
unsubstituted diaryl am noal koxy groups. Still other conmpounds Oflﬂﬁ@RZWS
first, second th|rd and fourth groups include those in which R is
selected from\’\f-0 ¥3°8substituted or 30 unsubstituted al koxyayusups;si
substituted or unsubstituted heterocyclyl ai koxy groups, | 1 MAR 2005 WO
02/ 22598 PCTI US01/ 42131 -71 i substituted or unsubstituted heterocyclyl
groups, substituted or unsubstituted al kyl®8- heterocyclyl-, or

aryi - am noal kyl groups, substituted or unsubstituted di al I cyl am noal kyl

groups, substituted or unﬁugﬁaktuﬁtagqieqh %P‘dﬂfé?énlt(% C{%%E‘%Jdgeﬂéﬂg substituted

or unsubstituted (al kyl) (aryl)am n groups
unsubstituted al %ﬁﬁ@dﬁk@&?l@ﬁ@upmsu@umwmﬂm gxbups, subssichat drt ut ed

aryl am noal koxy t nsubst .t uted di al kyl am noal koxy
groups, substi t‘git:se ﬁﬁmﬁ#ﬁ%&“&)gtsﬁ T te %r"?f“}#ﬁ ﬁégfz’ﬂ%‘?{/dér
substituted or ﬁts@b&u&(ermehu@amm(-ewoyw gmbdgwcgmgps Partl cul ar

" I i nclau 2 CH2((N- - N- hol I
-e)lil?gf)sefil :atlnﬁyl nor [Sboﬁﬁn%fkyl)l%o %i{ Q%Eﬁ‘ |ﬁﬁ0?£%‘ig(]}qg\§l@al kyl ) 2

groups, OCI-lZCJ—lZ—NI(—té@DHI@iy))zgfanpﬂsc( (3] %L? pdl oups,
- OCH2CH2ZN( ar yl') 8 - OCH2CH2N( al | cylu‘)q aryl?a rou[i) “al Xy * droups,
- 0( 4- pi peri di nyl‘)Cg ﬁfﬁy groupss I?E}IPSPBH st iupTRSHitRted heserosyclylalkyl groups,
-0[ 3- (1- al kyl) pispbtitutddrog! @;u@gamm% C 2- pyri dyl
O[CHZE4 pyr?/dillo)sp 0 SW;htg)Fl di nyl), %?lcﬂfl% 3_§ub§ﬂnﬁt¥& h( lfsﬁﬂ%}gr%gl %l ny?/])
groups Still “ﬂﬂ(“%@“&’ } SR ARSI opfnsp llftcdr@alkylamomljtyl grouipsd, and
fourth ro is@Bdti eﬁ"ﬁf:rfaﬁngg € m
- OCH3, I\IEJ rmug));hosl [ n%ﬁ &El-g%?;ﬁtgkl al kyl nmor pho ls%rﬁ%rﬁb‘iﬁ?[eg% uPsd’b%“B‘fdper azinyl,
oL _ -?Hz(g fpyr|dePﬂPm@ﬁérgrmfselbsteded:@nqnmuste@talmxm@r)mmdmfecondH .
thir an ourt Q S el ecte rom

o, Epsoggeth%%ﬁ%ﬁ%{&lgg Eé eheﬁzoﬁyﬁt E%’S?t}l’-’gr oups,

C, -NO2, substituted or unsu ocycry or
substituted or uﬁ&u@ﬂ‘fﬂ@ﬁ@@d}fﬂlﬁé}mwydﬁ(y#())@i(bup&cyc‘mpz graipser preferred

conmpounds of thecfd s i.nclude those
where R2 is sel egt eé N(alk?]ﬁﬁﬂﬂ%cyr:lpkﬁgoup 'g F&%a&ﬁg@fmﬁ’ﬁsﬂgggﬁ’t‘ﬁﬁ ed al koxy
groups, subdfi t geksttugsd ounmbmtmhwommmm;ndyygmmksoxmgmwms, substi t ut ed

of 25 unsubstit S tituted nsu st| tuted
al kyl -, heter Oc%ﬁﬁﬂmec?ﬂﬁ%'ﬁ%l qu'%"sl psubstl%uLiedS or unsubsntutcd a kyl 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, -NH, -NH(a]kyi) groups, ~-NH(aryl) groups,
-N{atkyl): groups, -N(aryl): groups, ~N{alkyl}(aryl) groups, —NH(heterocyctyl)
groups, -N(heterocyclylj(alkyl) groups, -N(heterocyclyl)(aryl) groups,
-N(heterocyclyl): groups, substituted or unsubstituted alkyl groups, substituted or
unsubstituted aryl groups, ~-OH, substituted or unsubstituted alkoxy groups,

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

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



anfl aryl -am noal kyl groups, substituted or unsubstituted dialkyl - angyar 2{](05
di ary] - am noal kyl groups, substituted or unsubstituted al kyl aryl am noal kyl
groups, substituted or unsubstituted al kyl - and aryl -am noal koxy groups,
substituted or WYAMEHtituted dial kyl- and diaryl - an noal kobGTgsovemsy, or
substituted or 30 unsubstituted al kyl aryl an noal koxy groups. 1 1 MAR 2005
WO 02/ 22598 PCTNSQx /42131 -72 Still further_preferred conpounds of the
first, second, third, and fourth groups i #2 ude those where R6 is an al kyl
group having fromone to four carbon atons. In other preferred conpounds

of the first, second, thi rRF,’is&@téct%@%ﬁﬁubs@mw&,un%sﬁt%wﬂ'ﬂ%@é%ug)sgro“p
rre

having fromone to, four carbon atons. Still further 5 pre ctonpounds
of the four groupSPSHPed;qryambstitui arvh exBps I Ribstityted or LGRIGteY Iotemegeld R19
is an al kyl groupygouwg aryl group, a heterocyclyl group, or a

het erocycl yl al kyl group. In still other preferred conmpounds of the first,
second, third, and fourt roups, R6 or R is a -QOCH2(CH2)q(heterocyclyl)
group and q is 0, 1, 2, 3,8fbeifgurth gropp af comppundshatyeashencef RheR’nBY, or BLjsc! v

group of the 5OCHR(OREReHPAhERIGY distled o QRichiSa 3r MELGRLRGUC! e sel ected
fromsubstituted or unsubstituted norpholine, substituted or unsubstituted

pi per azi ne, subsEERPEYIFkYlgrapBsTbstigitediorpinpdstitiied djalkybanbndaikyLigreahs o r
unsubstituted pyrggntingiRe SbRRbbd 4 ituted pyrrole,
substituted or unsubstituted | mtd&azgﬁg?ﬁéﬂ%?F@g%’esagstgﬁgetﬁin%ﬁ'ﬁ?b’ftfuﬂ%d
pyrazol e, 15 sub@finoaikd@renps mbuiiieed enmnoebsltu@d Jidrylammosliey] gsoups tshbstibugd Or
unsubstituted 1, 2 fasubskibRA iguted or. ynsubstituted tetrazole,
substituted or ungubgtilt ut %ﬁ%ﬁﬁ%ﬁ%%ﬁ%’?’iSﬁg‘cﬁt'ﬂ‘t&iﬂﬁ%‘t‘inﬁ‘ﬂ]’?%{w r unsubstituted
bonopi per azi A8, $alpdXarylansdoatioy! gronps, ivatistitutetl o€l uasebstiaktedlhdtercyely Perospsbst i t ut ed
or unsubstituted - idi N-2-0ne substituted or unsubstituted pyridine,
substituted or uﬁ% t{sltellif’gl"%agsg%é%do céefocﬁéyfg‘ﬂﬂ'é’ ]Lﬁrg‘&’so?“%ﬂﬁ‘étﬁ‘b%rti t ut ed

i soxazol e, subst itpsybstititest dibmesodystylaminaiky! Roags kbstitted S fistibbiagkdOr
unsubstituted is i substituted or unsubstituted furan, substituted
or unsubstitut ed?‘%"ﬂ#‘%ﬁ%ﬁ@kyfiﬁ%‘gﬁ“ﬁi 4P T SHPSUBEE iof BRsubsttisd ahydr of ur an,
substituted or ufiwtebsyilylMpetanabalaytypdoupt.hi ophene, substituted or
unsubstituted benzim dazole, substituted or unsubstituted benzoxazole, or
substituted qs In the first, second, or third group of compounds Z is preferably an
-NR" group, more preferably where R™ is H. Preferred compounds of the fourth

group include those compounds in which Z is an -NR'® group, more preferably
where R" is H.

Y is preferably an -OR™ group, an -NR'R" group, or a substitur~~
20 or unsubstituted alkyny! group, or more preferably is an ~NR™N* group in the
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 compounds of the second and third groups, Y is a NR”R™ group and one
or both of R” and R" are H,

25 Other preferred compounds of the first, second, and third groups
include those where Y is selected from -N{(CHs)z, -NH(CH3), -NH(CH:CHs),
-N(CH:CHs), -NH(aryl) groups, -N(aryl): groups, -NHNH:, -NHN(CH3),,
-N(CH3)NH(CH3), -NH(CH2)=NH2 groups, -NH(CHz)nNH(alkyl) groups,
-NH(CH2)nN(alky!): groups, -N(alkyl)(CHz)mNH: groups,



253 unsubstituted benzothiazole_ In groups including heterocyclyl ps

the beterocyclyl nay be attached in various ways. For exanple, 1%”@!&&005
OCI—IZ(CI—IZ)q(heterocycIyI) group, the heterocyclyl group may be bonded to a
met hyl ene car b¥R¥#Bhe --OCH2(CI L) g group of the PCT/US01/42131
_OCH2(CH2) q( heterocycl yl) through various ring nenbers. By way of 30
non-limting exanple, where q is 1 and the_heterocyclyl group is
tetrahydrofuran, 1 1 MAR 2005 WO 02/ 22598 BT/ t1S0 /42131 - 73- the group
could be represented by the fornmula - OCH2CH2(t et rahydr of uranyl) which

corresponds to tbﬁaﬂrﬂb(@i&amﬂﬂma\[@l)%édﬁg gtﬁbg)(ggzﬁﬁ%m%(@yucture 111

represents the g t hat can be ref erre (2- 5
tetrahydrofuranyﬂ”f 5 etamy@fla ﬂ@@m:eN(ﬂb’i)Eﬁfbb@n@@wﬁﬁ)kﬂroum t hat can be

referred to as thaycB3tB ﬁllg(j )_

het erocycl yl grou IS a cont a| ni ng r"het ergoc§g ﬁi@ﬁﬁﬁi( @J?ﬁl’?ﬁn limted’
t o pi peridine, 2a@FQ¢eyCIDhmrlb,hblH(mlohgxyl)pyNH@IOH:IJ nﬁi(N-inexﬁh&Iﬁqu)pcycl e can
be bonded to 5he rinng carbon. atom Irough a .
nitrogen atom i nNiﬁé rl}cﬁgﬁ()) gf’%%& W@J&{QS’;{QR yrlpg%ﬁéfoé’P%E’WFg{ aBBlRI?I}BF‘ t hese
are preferred. Whémmahﬂ)sﬂlmtcdmouymbgﬂtut@rﬂupatcd $ of6 picpfbeied N eon@disinglrihe 2 for
and prof erred: TG P & PieeCBERE Fomc B FLOh 5 4 200 35 an teger”
-Q(CH2) 3( N pi pernangmyfrbm@rtols&ucﬂs(uﬂ), 3(drpi peridinyl) group. Structure Vi

Is an exanple of a -Q(CH2)3-(2- piperidinyl) group. Structure VII is an

1142131 group, Strutture. VRT PEERE bomatpd ol e G om0 AN BEx | di nyl )
group. Wer el&t hanchiglettierse Gy ehich Y0is QelgctddSiréin PNPIES- Bédzﬁﬂxd%ﬁu)q is | for an
- OH2( Gr2) aChet eRpreh X tays, -NH(CH2:0H, -NH(CHs)@-imidazolyl), -NH(CHz(3-
imidazolyl), -NH(CH2z)(4-pyridy}), -NH(CHz2)(2-pyridyl), -NH(CHz)(3-pyridyl),
-NH(CHz){2-tetrahydrofuranyi), -NH(CHz2)(4-piperidinyl), -NH(CH2)(3-
piperidinyl), -NH(CHz)z{2-(N—mcthylpyrrolidi;1yl)], -NH(CHz)2(2-pyrrolidinyl),
15 -NH(CH2){2-(N-methylpyrrolidinyl}], -NH(CHz)(2-pyrrolidinyl), -NH(3-
piperidinyl), or -NH(3-pyrrolidinyl).

Preferred compounds of the first and second groups include those
compounds where R', R?, R®, R%, R%, R’, and R® are all H. Other preferred
compounds of the first, second, third, and fourth groups include those where R! js

20 selected from H, subsututed or unsubstituted alkoxy groups, substituted or
unsubstituted heterocyclylalkoxy groups, substituted or unsubstituted .'
heterocyclyloxy groups, substituted or unsubstituted hetefocyclyl 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 dia]kylamjnoalkoxy groups, or substituted or unsubstituted
diarylaminoalkoxy groups. Still other compounds of the first, second, third, and
fourth grouwps include those in which R’ is selected from F, Cl, substituted or

30  unsubstituted alkoxy groups, substituted or unsubstituted heterocyclylalkoxy groups,



4
gréoup, the followi ng structures are possible and preferred: 1 X x 5
Structure I X is an exanple of a --Q(CH2)2(2-pi peradi nyl) group, antiAR 2005
structure X is le of a -Q(CH2) 2(1-piperazinyl) or -Q(CH2)2( N

pi per azi nyl )grﬁ&zsﬁ’g?e the heterocyclyl group is a norphof§ "é’ﬁ’d“q is 1
for an -OCH2(CH2)qg(heterocyclyl) group, the follow ng structures are
possible and ‘preferred: XI NV 10 XH Xl/|;Structure Xl is an exanple of a
-Q(CH2) 2( 3-nmor phol i nyl) group, structure XI'l is an exanple of a

-Q(CH2) 2(4-norpholinyl) or -Q(CH2) 2(N- norpholinyl) group, and structure
X1l is an exanplsgbifuic erQueHzided hereoplebil igrouh3, substiausal orlunsubistithred KPS €T ved

t hat where the gr ' yrr.oli.di pe and is 1, the 15 structures

avai | abl e incl udeh%?é%@&g‘i’z‘%}ﬁlﬂyaf"r"bﬂaﬁ‘&iWn‘l}& %P“-"Ef&ﬁé)l%‘c‘ W54 ol i di uyl ),

- O CH2) 2( 2- pyr r ol didkybaphiheallan @roufy, CitR)iri(ed-op Yibsubtittted Miadylarnkindh 005 VO
02/ 22598 PCT/ Usm/tgls?%l?ﬁ%t-?%a%et o& hﬁﬁé Eﬁrﬁﬁfer_red conpounds of "the TiIrst,
second, third, arndCYBIR% uegosiiyed (AfaDind)anHpralionharoups, sebstiwedor one of RS,
R6, R7, and R$ i amsubsitiied alkylamhofkoxyyipRsiublithed ohelssafyeal ¥! group, nore
specifically a subsitl_t uted or unsubstituted heterocyclyl group conprising

at | east. one 0 GPIIPAKAXYEFGUPS, SHOHIRUIGI O upgbstifuted disliglaminseoxygrepsor

unsubsti t ut ed hetsgisampal of hndiSitReF & E}rﬁfb WF]FEQ ' | per azi ne,
pi peridine, 1,2, 3- tsri azol él,n 1,2, e4- t_%u?azo gi,krot e ragsgpg%dbgt?t}“rg% %di ne, .
pyrazol e, pyrr ol doSUbHitead (a¥RdNaryiiamindalkexsngnohes. | Pretidular whangtiestifduds: at om of
the thionorphol igeggr- e D ORE. re Q af honopi ger azi ne,
benzi m dazol e, oxazlglgi di n-zg?{é(ﬁg@g%gorl%lgpi B\Fﬁlgé)hgﬁ@ﬁ ?\Im%%jglzao g’,'o %g’ﬁﬁ zol e,

oxazol e, 10 ot WN44elkepiverazimd) ©.CRGHIalpk: grbepsar)CIBIHANH (alky!) groups,
tetrahydrot hi Oph@@é}hél%ﬁ\f}ﬁhm}g&%ﬁﬁfary])t ﬁgﬁpas?y&éﬁ%%?drﬂ?zrgrg%g,i dine.
-OCH:CH:N(alkyl)(aryl) groups, alkoxy groups, -O(4-piperidinyl), -Of4-(1-
alkyl)piperidiny1] groups, -O[3-(1-alkyl)piperidinyl) groups, -O[3-quinuclidinyl],
-OCH(2-pyridyl), -OCH2(4-pyridyl), -O(3-pyrrolidinyl), or -0[3-(1-
15  alkylpyrrolidinyl] groups.

Still other preferred compounds of the first, second, third, and fourth
groups include those in which R? is selected from F, Cl, -NO,, -OCHs, N-
morpholinyl, -N-cis-dialkylmorpholinyl, -N-(4-alkyl)piperazinyl, or -OCHa(2-
pyridyl). Other preferred compounds of the first, second, third, and fourth groups
20 include those where R? is selected from H, F, Cl, -NOz, substituted or unsubstituted
heterocyclylalkoxy groups, or substituted or unsubstituted beterocyclyl groups. Yet
other preferred compounds of the first, second, third, and fourth groups include
those where R? is selected from F, Cl, -NO2, substituted or unsubstituted alkoxy
groups, substituted or unsubstituted heterocyclylalkoxy groups, substituted or
25  unsubstituted leterocyclyl groups; substituted or unsubstituted alkyl—, 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 groups, or substituted or
30 unsubstituted aikylarylaminoalkoxy groups,



O_gher preferred conmpounds of the first, second, third, and fourth ﬂrokjﬂlﬁ?
i ncl ude those in which at |east one of RL9 or R2' is selected from FAR :
substituted or unsubstituted am noal kyl groups, substituted or

unsubst it ut ed 4P R3Y22398 noal kyl 15 groups, substituted or unsubstituted

aryl ami noal kyl groups, substituted or unsubstituted. dial k{fHHSMNEzBKYI
groups, substituted or unsubstituted diarylam noal kyl groups,

(al kyl) (aryl)am neoal kyl groups, or substit#ied or unsubstituted

bet erocycl yl al kyl groups, including: -C-L(CH2)pNH2 groups,

- CH2( CH2) pNH( al kyl') gr OUPZy:n 3 CHZ%%—Q) pNH(aryl) groups, -CH2(CHz)pN(al kyl)2
20 groups, -CHZ(fCHZ)pN( ar yFBI 5"6‘?‘ gierred EPPRCRD) piNbe fiksy,| seéoafyihird 94 faUPS, oOf
- CH2( CH2) p( het erfaenicirphps meloddmose WREER ' integer_ranging fromo0 to
4 and the heterggyclyl group of the -dﬁ%%cﬂ%%ﬁ%ﬁé?%%‘?’?ﬂc'@rf@mp is a
N-containing heterocylite B EPréffrﬂeﬁé‘Pmmb@ﬁdﬂtmﬁfkt,cs@cdﬁasm;}g,tinhqéﬁg}

e

nmor phol i ne, subsgroupsitRYds as | rralidine, substitut
unsubsti tut ed pi Egra [ nz, gﬁgg%%dgggg%qﬁé%dﬂgﬂﬁﬁ{mﬁﬁ@@spi%rﬁlmliene,
substituted or GHSUBSTCFPPEMS o the dour prauph steithose o6l whlch KRS PR L;!}R‘?ﬂ

i m dazol e, subsgidupgdROs WS i tuted razol e, substituted o
unsubstituted 1 2 3-triazole, H)?%éé“ﬁ)f i"h?’é’gg%PPuﬂwhﬁﬂagwahmdp,lma, 4-triazol e,
substituted or "Siffseusbialkyitgsept et r azol e, substituted or unsubstituted

t hi ornor phol i ne, substituted or unsubstituted honopi perazine, substituted

or unsubstituted oxazoli g gsiPsf ubstituted or unsubstituted
pyrrolidin-2- on&s substituted oér;l u?]fgrg dzcioftipﬂ't"@d Oﬁﬁ'ﬁfﬂ'ﬁﬁné@tﬁoﬂ%lﬂhﬂtiaﬁwt ed or

unsubstituted oXHIBERUPS F5er iR istee D QH(OHSiSdrbE ' ole, 1.1 MAR 2005
RS Rt

WD 02/ 225981(PCTH, Wafzk hikdde iy stituted or unsubstitut ¥
substituted or unsu_bgti trg%%gﬁgrgmlcei%ﬁy‘élﬁi BBy 8t the uOSHLEH MBI il Yt ed

benzi r ni dazol e, 58PS pibetsrassiclo selecredlUihimi ubbitReg opg.%?ggﬁﬁ% ,glgwgr . substituted

or unsubstit ut egbdagigdi . Still. further erre Jifsds accor di ng
to the first, second, g'tn%?b?%fgtcgﬁm%ﬂb%% er ynsebstihediphpesigigen Whi ch R S

i s selected frSPRsEBESarupsubstitord pyraidas! hibsedq 3 sybstituted or
unsubsti tuted %%Mhtcﬁro?‘ﬁf} ) eH' .-NH(al kyl) groélﬂ)“é{%‘%ﬂ’n{mﬁ%’z gr oups,
TNKaryl) QLoD Y st fpidazole papayied prpaspstinatipgasole
" -NH(hetero §/C| FDstigted op apsubstiited BRBCyia2o¥d, hikdtihydd) orq{x;\gulﬂgt?rh 1 -

- N( het er ocycl Yir)a(zéiéyéuiystﬂﬁzgéjgs -bN_het erocyclyl)z groups, % 18-%ont ai ni ng 10
het er ocycl es. tlh? such .companlg’ﬁl,' Stffted Neteagele aduhstivgted ot wisainyifke@s ar e bonded
to the omorpholine, substituted or unsubstituted homopiperazine, substituted or

unsubstituted -oxazolidin

-2-one, substituted or unsubstituted pyrrolidin-2-one

substi . - .
bstituted or unsubstituted Pyridine, substituted or unsubstituted oxazole

20  substituted or unsubstituted Isoxazole, substituted or unsubstituted thiazole

substituted or unsubstituted isothiazole, substituted or unsubstituted furan

substi . .
ubstituted or unsubstituted thiophene, substituted or unsubstituted tetrahydrofuran
substituted or unsubstituted tetrahydrothiophene, substituted or unsubstituted

benzimidazole, substituted or unsubstituied benzoxazole, or substituted or
25  unsubstituted benzothiazole.

In groups including heterocyciyt groups, the heterocyclyl may be

attached i i i ‘
ched m various ways. For €xample, in the —OCI-Iz(CHz)q(heterocyclyl) group,

the heterocyciyl group may be bonded to a methylene carbon of the ~OCH2(CHz),

group of the —OCHz(CH:}q(heterocycly]) through various ring members. By way of

30 -limiti i
non-limiting example, where q is 1 and the heterocyclyl group is tetrahydrofuran



catbonyl carbon of the -C(=O-R group through either a nitrogen atomor a
carbon atomin the rings of the N-containing heterocycles. |In norkMAR 2005
preferred such npQynds that are provided, the N-containi ,%5 ycIe
of the R5 grougfﬁ% sel ected from substituted or unsubstlt%Lr n@?% ol i ne,
substituted or unsubstituted 15 pyrrolidine, substituted or unsubstituted
pi perazi ne, substituted or unsubstituted pjsperidine, substituted or
unsubstituted pyrrole, substituted or unsubstituted i m dazole, substituted
or unsubstituted yrazole, substituted or unsubstituted 1,2,3- triazole,
substituted or & Beup comld be reprseptedrhy ghofosmuls HHEH:Etistaydrafursublswhithit ed
tetrazol e, substi ESad £ nDrphollne substituted or
unsubsti t ut ed 20‘%§%§QP%gPaZ|n@é&mégitﬁ?%gg or unsubstituted

oxazol i din-2-one, substituted or unsubstituted pyrrolidin-2-one,
substituted or unsubstltutgﬂ% substit ug.s unsubsti t ut ed
oxazol e, substituted or unsu i

unsubstituted thiazole, substituted upsubstituted isothi azel e,
substituted or wunsubstituted benzim ol e, substituted unsubsti tut ed
benzoxazol e, or 25 substituted or unsubstituted benzothiazole. Preferred
conpounds according to the first,pthird, and fourth gspups of conpounds
are also those where R is H Preferred conmpounds of the fourth group of
conpounds |nclude those an -OR S grou and R15 is selected

from substituted ‘B 'Bwrf]’trﬁ?’@ifmf the STARP BRiFAT Wy iorres I8 68 e cPHseH (%2131

- 77 het erocyclsyl abiahydigf@diR gréupland bthiehRE T Fepttdedidt gk ht can be referred
dlalkylanlnoalkylgggggpé substituted or unsubstituted al kyl am noal kyl

groups, substitut SR tetrrlygroturanyTherary- cwhe@%ﬁﬁsr"c&%ﬂﬁ?‘wut ad or

unsubstituted di aNybdhingBikbycR! Si¢RSs, &ub&txm&ﬁﬂplparalﬂenﬁumtt ut ed
aryl am noal kyl groups,. substituted or unsubstituted

(al I ryl) (aryl ) anrhoTBbgliee, or gypolidine. theheteracygieeande hqﬂ%qqﬁsthetw&nhearéﬁmcym yl

groups, substit ukRdetdd rikgERRStatdnd bieligh £ hReY&] bR ﬁte%tngxtmgtqoups
substituted or unsubstituted di heterocyclyl am noal kyﬁﬁgroups substit uted

or unsubstit led w%tﬁ'ét“érbé‘é%}’% ) Bath p{Abpssrargeraferpd. JYheteiae heseroeyglyb gioupit ed or
unsubst i tuted (el presisl i) Y BoRaBldskl oRiepuISy) v BEfBAE cul arly

preferred |nh|b|tors of VEGF K are compounds having structu
taut oners of the SEBHPEUHNEPOssPrandwedertadeal | y acceptable

),:‘”\/\/O ,H,:O\/\D

VI
| N
N
Hga\\//“\\//I:;;:] }g”\\,/”\\,/J::::J
VII VIII

Structure V is an example of a ~O(CHz)3(N-piperidinyl) or
15 -O(CHz)s(1-piperidinyl) group. Structure VI is an example of a -O(CH2)-(2-
piperidinyl) group. Structure VII is an example of a -O(CHz)a(3-piperidinyl)



sélts of the compounds, and pharmaceutically acceptable salts of the :
tautonmers. Structure Il has the followi ng fornmula: 15 I n conpoundd Th¥Ad 1805
structure IT,“XHhﬁg%glected fromH -Od4 -OR1Q groups, -SH_-SR' groups,
-NR12R33 groups, -CN, -C(=0) -R14 groups, substituted or ufSEBSPVLLRIed

al kyl groups, substituted or unsubstituted al kenyl groups, substituted or
unsubstituted al kynyl groups, substituted_gf unsubstituted aral kyl groups,
substituted or unsubstituted heterocyclylal kyl groups, substituted or 20
unsubstituted al kyl am noal kyl groups, substituted or unsubstituted

di al kyl ar ni noal &¢up. gitoagpee VEE bsnickarhpel oba ﬁnﬁﬂjagtﬁipdﬂdﬁ%[l)ag‘m#ﬁmggldgl

groups, substit I R 2005. WD, 02/ 22598 PCI/ USOL/ 42131 -78
unsubst it ut ed d:ﬁgg%cgﬁlr%évﬁéla PREGPBS ,"‘”%%sz %?r&PéQ%Z(%M?WWBd

(al kyl) (aryl) anigrow, kelfolijpwing struckidisid postibld 208 prepstast i t ut ed
het er ocycl yl am noal kyl groups, substituted or unsubstituted heterocyclyl
groups, substituted or unsubstituted aryl groups, substituted or

unsubsti tut ed hydrox;ﬂ%b I oupsy substiﬁ‘:n d 5 substituted
al koxyal kyl groups, StbstTtute or}nsubsft'tu ed aW/IL%aI kyl groups, or
p

substituted or unsubstituted hegterogyclyl oxyal kyl groupd. In preferred
corn”,)unds of structure Il, Y ’ elected fromH >N -OR9 groups, or
--NR '"R12 group. More preferably, Y is a -NR'R12 group. Still nore
preferably, Yis a -NR'Rt2 grai and both R" and R{2 are hydrogen. In 10
ot her preferred conmpounds having the structure 11, is selected from

-N(CH3) 2, -NH(CH3), -NH(LH2 . - N(CH. 2, -NH I , -N )2
gr(()ups? -N H(2, -?\IHN( ( cg%@%ﬁ’@ﬁ%ﬁg" ?Pr‘l%’/miéﬂgﬂrl)?dl;g; and(ary )
- NH( CH2) m\H( al kstrjctge Huisan exdnigld@12)-abhyt Jptoesia B or -oMEA Iqql_ ) (CH2) nmiNH2
groups, -N(al kyl%&%‘Z%IPNHépal %lﬁ) roups, -N(Cal kyl') (CH2) _nN()a kyl)2 groups,
15 - NH( CH2) n( heP@FSEESIPYP- o Gtfp &¢ hefgrooy ey grppiisz) membaline end g fisyl §or agr oups,
- NH( CH2) mOH €HA(C daﬁrm’i% ,

- NHE 2- a)rri nocsgﬁg'ﬁ?x (I )m*‘%b( cyclo @@Iﬁ?foiloNW NH kl-%n%r%g%%ﬁ nyl ),

- NH( qui nucl i dyIB’fecé'éﬂ‘eci al ly -NH(qui nuclid-3-yl), and groups where R' and

R2 join to forma substituted or unsubstituted saturated 5 or 6 nenbered
N-containing 20 ring, where mis 2, 3, or, 4 and nis 0, 1, 2, or 3. Still

nmore preferred corrpo;.hﬁ itype apvél’?‘hase’\i\m rh Y is selected
from - NH( 5- benzi m dazol yl ), j |\/
. L&)
o .
A X11
1%,0
- \/U

10 XIII

Structure XI is an example of a ~O(CH2)z(3-morpholinyl) group,
structure X1I is an example of a —O(CHz)2(4-morpholinyl) or -O(CH:)2N-
~ morpholinyl) group, and structure XIII is an example of a ~O(CH2)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(CHz):(1-pyrrolidinyl) or ~O(CH2)2(N-pyrrolidiayl),
—~O(CHz)2(2-pyrrolidinyl), and ~O(CHz)z(3-pyrrolidinyl).



- Né-l( CH2) 2N(CH3) 2, - NH(CH2) 20H, - NH(CH2) (4-inmidazo)yl), -NH(CH2) (341 MAR zg[}5

I mdazolyl), -NH(CH2)(4-pyridyl), -NH(CH2)(2-pyridyl), -NH(CH2)(3-pyridyl),

- NH( CH2) (2-t et uranyl), -NH(CH2) (4-piperidinyl), -NH 5

pi peri dinyl), %%% 2[2-(N-nethyl -pyrrolidinyl)], bR
-NH(CH2) 2( 2- pyrrolidinyl), NH(CH2)[2-(N-methyl pyrrolidinyl)],

-NH(CH2) (2-pyrrolidinyl), -NH(3- piperidingt), or -NH(3-pyrrolidinyl). In
conpounds of structure Il, X, X2, X3, and X" are selected fromC or N and
at least one of X, X2, X3, and X is N In sone preferred conmpounds of 30
structure 11, X is N, R5 Ye othbsmnferred compoands ofZhe B, seaodd)thuda,r@daddrmc I n

other 1 1 MAR 20%?011;»{}9 &éé fioa \%lerec{llegrﬁo /c%gﬁf_%l%(b ,ﬁgé,d?{:\%g% tm&F g%nds of

structure |1, sen and

ot her preferred mosupﬂmdrsh@éroqfclyumu;r,endﬂe sﬁéﬂlﬂcsll}l\h silistith®ed abemabstifiedd, and
X, X2, and X argte . In still other J))EE erred conﬁounds of structure
IT, X is N R ’°‘é’b° FTOU FORPrisi At east ol 28080, SpL morg particular

conmpounds of struﬂismu&dbiunda:snuﬁﬁ hef8BocyEld exbiip setedfrom AB hEi%aemiy be t he
sanme or drfferent and are |ndepe entI sel ected fromH, ,

-NC2, -CN, -OH, Pesazae.Jipsridice, Yﬁ‘gﬂ&‘b&f'am‘e(te@}m?apgr@m -éH - SR19
groups, -S(=0 R%Qraﬂﬂ@lp@ﬁolesﬁnﬂo%ﬁalmeg mea&?heuk% Wnith 6k Pheobifsti tut ed
u

am di nyl groups, .substituted or unsubstituted guanidinyl groups,
substituted or uHYSTRRIPhAlinE grup i beaded to ongordBessKateys. omopiperariac.y al ky|

groups, substi t ubsgindiadRS HRssIdME Bk %?bfbhcﬁﬁ SRS, mﬁ&mte'&eg}&?{i?{%y %, 0 oups,

unsubstituted al kenyl groups, substitdted or unsubstitut

substituted P uietiBaeir: hiaede, I{eierbenss; ierag, Pygne tgweshydralbiophanes tettahydrofuran,

unsubstituted akdoyhANdHPA kv ups, substituted or unsubstituted
di al I cyl am noal kyl gyr?jouﬂgs sﬁugﬂ{n?t uted or unsubstituted aryl am noal kyl

groups, substituted or unsubstituted 15 di a‘héll am noal kyl groups,
substituted or unsubstit ufOsr prsfare FPTBPHONSER the B shysecondy hugsand dastht | t ut ed

or unsubsti t ut edghaheKkcthds 3 iich S14PSme FHOSIH KA [:GHeQbd Trb‘r?%&ﬁ%ﬁ:‘h{e ut ed

am noal kyl groups, substrtut ed or unsubstituted heterocyc am noal kyl
groups, subst it uPEEISERstied apaRoplkyk EEopDsy BPBIMted R NSEhSEIHRS, alky@@bmaﬂwht ed or

unsubsti t ut edsal kuyakibdindt HRubsiRstfidh&ga11 Whabddnted 20

aryl oxyal kyl groups, or substituted or unsubstitut het er ocycl yl oxyal kyl
groups. In  conpBisnersingd dialiylrmpingakyl groups, sr@uewéemmwmnye« if X is N R6

i s absent or is halylamfdoaliyl groups, (alkyl)(aryl)aminoalkyl groups, or substituted or
unsubstituted heterocyclylalkyl groups, including: -CH2(CH:z)NH: groups,
-CHxCHz)NH(alkyl) groups, -CH2(CHz)NH(aryl) groups, -CH2(CHz),N(alkyl):

20 groups, -CHACH2)N(aryl): groups, -CH2(CH2);N(alkylI)(aryl) groups, or
-CHx(CHz)p(heterocyclyl) groups, wherein p is an integer ranging from 0 to 4 and

} the heterocyclyl group of the ~CHx(CHz)x(heterocyclyl) group is a N-containing

heterocycle selected from substituted or unsubstituted morpholine, substituted or
unsubstituted pyrrolidine, substituted or unsubstituted piperazine, substituted or

25  unsubstituted piperidine, substimted 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-cne, substituted or unsubstituted pyridine

1

- substituted or unsubstituted oxazole, substituted or unsubstituted isoxazole,



i¥ N, R is absent or is Hif X3 is N, and R8 is absent or is Hif ﬁﬂ:@?mﬁ
Sonme preferred conpounds have the structure Il where at |east one o ,
R2, R3, R4, Ré’ (522595’ or R8 is a substituted or unsubstituted
heterocyclyl 25 GF6ap, and, in more particul ar enbodi ment s PCYUSOMRI31 yt ed
or unsubstituted heterocyclyl group selected from norpholine, piperazine,
piperidine, 1,2,3-triazole, 1,2,4-triazolg, tetrazole, pyrrolidine,
pyrazol e, pyrrole, thionorpholine, honopiperazine, benzim dazole,
oxazol i di n-2-one, pyrrolidin-2-one, imdazole, isoxazole, oxazole,
i sot hi azol e, t hisabsibwed erninsylistmted tiarokn subpymed or 8fkubattitehisdthdbbte ophene,
t et rahydr of ur an, I dropyr.a and ridine. | 1 MAR 2005. WO 02/22598
PCT/ USOL142131 -sgﬁspﬁgt‘%% “8?%&‘“%?8?“&??@%“ oﬂg’éﬂﬂlfé RATHPNEd ucture 11 are
those in whi ch Heizoxidle, I8 substitdielRdr arisabdrutddbengiiBagmief erred enbodi ments, R |
is selected fromH, substituted or unsubstituted al koxy groups,
substituted or unsubstitu et erocycl vl al kox .o0ups ubstituted or
unsubstituted heterocycl ﬁ%‘gfyr ?‘d’ﬁ%%{‘gcg‘i"g‘t%‘é?q%ﬁﬁ?"g@“%% ‘aﬁziﬂ%sﬁcf:?’l‘}t ed
bet er o;:ycl yl 59|r cmk jpd;l ,am$fdmsmighmi§ed:_cmﬂe wgwhsﬁﬂi&m;’é@_ saiekﬁsdé frOIél_ ﬂlgitﬁftap&cl y: -
or aryl-am noa roups, substituted or unsupstitute i al kyl am noal ky
groups, substi td%%‘@%?tegﬁgﬁﬁ?f’?scﬁ‘fbéﬂmfﬁdé’lr)‘)’l’%mtﬁ‘ﬁﬁq alkyl ereppsudd2. substi tut ed
or unsubstit ut edNHadlk) gr()@f;sylp)(a]_@m?&hjgl NH@HDSgros DN ady il BRupY,

a

unsubstituted alk or aryl -am_noal koxy Igroups, substi tuted or

unsubsti t ut ed 10”&“@(0(@9)’%%%%‘128@‘%% grovps,sighetareqyelyb (aiyDugrenpisst i t ut ed
di aryl am noal koxyhe@fdRyigi(aty g&&w,&m&%&w@%&n&g%}%{o&%& _selected
OXy

fromF, O, substituted or ‘“unsubstituted al’ko» roups, substituted or
unsubst it ut 8 h&eErosysiest yip seqesRppepogs e N-containinigthetesetydles anadahdetlite tteed

het erocycl yl or QB S4B bt S6(-0) KM IHRS WrbithSn fhrogen A6HH 8F 9CYC! V! -

or aryl-am noal kyl droups, substituted~or” unsubsti

di al kyl am noal | yrbeg gomgn therings pf ihe decoptinmpshetrgodyrias.eth momrpréfamedsmah Ky |
groups, substi b & mENSURSabd RN %i ! | ' kyl aroups,
substituted or unéﬂgsttiht ut (_agl%a1 Edg;l am!r??ﬁ!%tL 0 ;(l/]g%rogiﬁ%g?ﬂgg sttt 8d or
unsubstituted a¢icdegifrany sybistinted gr vasplstingedyserpholine dsubstitutad abesibstitueel

di al kyl am nqal k Aoll] . ' 4 . substitut ed diaryl am noal koxy
groups, or ggbsi3 ?rt)‘%lfﬁg% ip)lrﬁjs 5%‘%%2&%&%@%@? e?éa}lu%y F'jb(s étgéeﬁ)oéﬁ‘?sﬁéé"a%y gr oups.
Particul ar exanpipesding sihstitrted or @CRB5titt@THIALHE, (shbstinnguhe unmpbisjigited

- N-mor phol i nyl, ixﬁi'h‘éz%ie? 'sﬁHsHEIeH%L H&EQJ%QJ:&J‘Q&'rmle, 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" js selected from substituted or unsubstitted




4
- Nt (4- ai kyl ) pi perazinyl, -OCH2CH2N(al kyl )2 groups, - OCH2ZCH2NH( al ky{ }'IAR 2005
groups, -OCH2CH2NH2, - OCH2CH2NH(aryl) groups, -OCH2CH2N(aryl)2 groups,

al koxy groups,vg 2N(al kyl ) (aryl) groups, -0(4-piperidinyl), -0[4-(1
25 al kyl ) pi per i dl Ry %'r oups, -0[ 3-(1-al kyl ) pi peri di nyl | gr%‘%@%“l’“”‘[

- 3-quinuclidinyl], -OCH2(2-pyridyl), -OCH2(4-pyridyl),
-0(3-pyrrolidinyl), -O3-(1- alkyl)pyrroligdirnyl], or other -Q(heterocyclyl)
groups not listed in this paragraph. In other conpounds having the
structure Il, R2 is selected fromF, d, -NO, -OCH3, -N norpholinyl,

- N-ci s-di al kyl noristrsedypiylalkyl gvogps, SGstithled pt Yasipeinedi dialkylaminoalkyl groups,

-OCH2( 2- pyridyl). . [ ds ving the, structure H R2 is

sel ected fromH, Sllzlwl&?{% (-}r%lg“,% s%‘ﬁ%@?ﬁ@fmenagg}ﬂ i) 5’b‘°’§lpfllt\fff‘g‘ﬁf yosybsfiiedo 005 WO
02/ 22598 PCP/ CJ SOAid@lky1 geobfis, buthetied oc yasulstiattédodiyry Bmdntakkyl @bussUkidichdd ed or
the structure [T igmeseed SeRRar op St oot uhis 1. - N0z,

.substituted or5 unaiiilailjabindaliyllgeoiys Gubiinted ¢ iasibstitiled Hetrocythi Whsbi t ut ed
het er ocycl yl al kox roups, substituted or unsubstituted heterocyclyl 5

groups, substit ut%BS%Bﬂ‘eLélﬂ{é’ﬂﬂgfwtﬁé Berapiehfamingaliy bprgeRse sbstituied @r

aryl -arni noal kyl ungibeitied dhedstydpimidody] Wﬂ@%ﬁﬂs&ihﬁfﬂ%r@hﬁllbgtﬁtéd and

di aryl - am noal kyl_ gr oups substituted or unsubstituted al kyl aryl am noal kyl
groups, substit utBdeBEYclRaigammgaly sreupr.ar substitptedroy lunswbitinetad koxy gr oups,
substituted or unBBsdictyMLeaaiflaliyl grogtd diaryl - ani noal koxy groups, or
substituted or unsubstituted al kyl aryl am noal koxy groups. 10 In sone

preferred con@ounds havi ncF;B‘structure 1, at least two of ‘X, X2, X3, and
X4 are C and the correspondPHPaEBlatly pisisrged intabitopseof YEGF-BAY argcompounds

hydrogen, and at ba¢iagihe@itcn@t I tautoriers of3he ARRBoRifs | shalhackRicXi
preferred corrpou%}‘gs havi ng structure Il,e tﬁiri;ge ofpchRS,El R6],c %?C%éln'&y% are

hydr ogen and one S3ifS o%kthe cpuipoupds, agd ghagmaceutiqally pereriphle palispfithe tawtameersyr ef er r ed

conpounds of st r Setutti® IHhas HefolfBvingform@a; POth R6 and R7 are al kyl groups
such as those having fromone to four carbon atons. In yet other preferred

-t

conpounds of structure Il, R6 or R7 is an - OR 4 group and R4 is an al kyl,
aryl, heterocyclyl, or beterocyclylal kyl group. In s{i |l fwtther conpounds
of structure Il, R6 or R is a -OCH2(CH2) q( het erocyclwz)zng/roup and q is O,

1, 2, 3, or 4. In nore preferred corrpoands Ln vx/ni&h or \R? IS

W

Ra

I

15 In compounds having structure II, Y is selected from H, -OH, -OR™
. groups, -SH, -SR" groups, -NRVR" groups, -CN, -C(=0)-R* groups, substituted
or unsubstituted alky] groups, substituted or unsubstituted alkenyl groups,
substituted or unsubstituted alkyny} 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



21) a - OCH2(CH2) g- (heterocyclyl) group, the het erocyclyl group of the
-OCHz(CH2) n(heterocyclyl) group is a heterocycle selected from suﬂ)sltMAlRLm[gd

or unsubstit phol i ne, substituted or unsubstituted erazi ne,
substi t ut ed owoegﬁgggstl tuted piperidine, substituted or ﬁpﬂﬁésﬂ"tzlﬁled

pyrrolidine, substituted or unsubstituted pyrrole, substituted or
unsubstituted i mdazole, substituted or 25.,4nsubstituted pyrazole,
substituted or unsubstituted 1,2,3-triazole, substituted or unsubstituted
1,2,4-triazole, substituted or unsubstituted tetrazole, substituted or
unsubstituted t hhnsuhxﬁmtwldmﬁammbhlkyiigrbﬂp@,dsmﬁtitmaﬁblﬂ)ﬁishﬁsﬂhﬁéﬁ t hi onor phol i ne

in which the S atomof the onor phol i ne i s bonded to one or nore O
atons, substi tu@a%l ’i‘ﬁﬁrﬂ'ﬂgd Pg pstimted haterpeycllamynosiky
unsubst i t ut ed OX@des] Shbitded gr ﬂﬂﬂbsﬂﬁkﬂ@ﬂictetrwyaﬁl SoupiD sdbbiutel W %Hsubsnmt
pyrrolidin-2-one, substituted or unsubstituted yridine, substitute

unsubstit ut ed oxEYATEIPssBuitted prpnsRhstiyied yydroxy (&T opps. suhsitsteher \\O
02/ 22598 PCT/4USOlssdhdirdtbd afldxaBQX éﬁﬂk@ subssHRRdd! dr Wh&lsthited! &?ttl?l? l'ag-r&jj;

t hi azol e, substituted or unsubstrtuted 1sothiazole, sub
unsubst it uted f Ri&RbSUSIAYrjupswbesiuted belerooysisdoalipceronpsi ophene, substit ut ed
or unsubstituted tetrahydrofuran, substituted or unsubstituted

tetrahydr ot hi ophene SUbSEy drart,2dh QimAdRRI4RS Sirdddie @, hle]@%é]@et&ﬁ&g};m -OH,

substituted or nsubstitut ed benzoxazol e, or substituted
unsubst i t ut ed be‘ﬁ’foWﬁ%@FeNRlR EHpouNDse plefesablyi Of israe-NR''R'Rgroup. 86l ect ed

fromH -OH subgt E)fgfe@%ly Oy 1s%%@lb‘$ﬁm gf&%@ %cﬁ)dfﬁ)gy 248 R¥3. ?&}F%{ne yted or

unsubstituted aryl oxy groups, - titute tinsub
al kyl ami no gi@oupsher Qwﬁﬂstthcgme@nw hm}bsstmcmreﬂ Xrlybfameudd‘ngn eNp@Hs)z

nsubst it ed di a0 oS, ML, IBRg eahsN il *
(al kyl) (aryl )aanH@HzgﬁBiiﬂ@HSBuﬂﬂmmﬂﬂde} -MHGI}MINHzlg:eubsal kyl groups,
e e A e B R0 SRR S
structure Il ar @mﬂmsél(alkvlmm)mﬂeamyis) gnmog&mkyl)(mm)mmmﬁ:gr@fps str uct ure
subst i ut od o1 - coBuRipPRFEIELD OB s BE Rl 501 Stibuet i1t it e
het er ocycl yl gr oNH$CHA0FE pioupd, eNHOCHOWTHISgriobpst emomcau@uyzmmcaﬁ}m
o oupe: - {0 ol ahadbotll SRRy P gl o R st
-NH(quinuclidyl), especially ~NH(quinuclid-3-yl), and groups where R'' and R
join to form a substituted or unsubstituted saturated 5 or 6 membered N-containing
20  ring, wheremis 2,3, or4 andnis 0, 1, 2, or 3. Still more preferred compounds
of this type are those in which Y is selected from -NH(5-benzimidazolyl),
-NH(CH21:N(CHs)z, -NH(CH:2)20H, -NH(CH:)(4-imidazolyl), -NH(CHz2)(3-
imidazolyl), -NH(CHz)(4-pyridyl), -NH(CH:)(2-pyridyl), -NH(CH2)(3-pyridyl),
-NH{CH2)(2-tetrahydrofurany!), -NH(CHz}(4-piperidinyl), -NH(CH:2)(3-
25  piperidinyl), -NH(CH:):[2-(N-methyl-pyrrolidinyl)], -NH{CHz)2(2-pyrrolidinyl),
'-N’H(CHz){2—(N-methylpyrr01idinyl)], -NH(CHz)(2-pyrrolidinyl), -NH(3-
piperidinyl), or -NH(3-pyrrolidinyl).

In compounds of structure I, X', X2, X?, and X* are selected from C
or N and at least one of X', X?, X3, 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



C('i—-O) NH(aryl) groups, -C(=O N(al kyl)2 groups, -C(=O) N(aryl)2 groups,t M&O005
-C(=O N(al kyl)(aryl) groups, -NH2, -NH(al kyl) groups, -NH(aryl) groups,
-N(al kyl')2 groups, -N(al kyl)(aryl) groups, -N(aryl)2 groups,

- C(=0) NH( het er 8p&d82 ”§ groups, -C(=0 N(beterocyclyl)2. gr ou'f@,’USD@(lﬂl

O N(al kyl') (heterocyclyl) groups, or -C(= ON(aryl) (heterocyclyl) groups; In
conpounds of structure Il, R' and R19 may he the sanme or 25 different and
are independently selected from substitutec %or unsubstituted al kyl groups,
or substituted or unsubstituted aryl groups whereas Rl12 is selected fromH,

substituted or unsefafikd &oMpRanddldf Wru IO BDR? isSV IStk hadbADr QS i subet L&dl&ﬁd

aryl groups, or substituted or unsubstituted heterqcycl yl groups. 1 MAR
20G5 WD 02/ 22598 3t Umerhenprefered gampayndsofisisuaiurs Io X 4 NuB{ israbsent, ormn,s is

sel ected fromH ubdsix uhest: B an'nSHAsh ohiét Al Kom eg.agéfmﬁ&@r%y,w ed or

unsubstituted aryl ups, substitute stit eterocy
groups, -OH, al kdk &5@}9&01“ er §) apgyX gKoapéXsaNHBC substituted or
unsubstituted heterocyclyl al kyl groups, substituted or unsubstituted 5

am noal kyl graups, substi micefpGlaayBeuRRLI Lo dalkvkaRENeakkyLs fF aups.

substituted or unsubstituted dial kyl am noal’kyl droups, ’subst’itu
unsubstituted arbf(thinsame aF Rifferegt andiase mémsdmﬂnsmtedrfrmﬂuﬂstﬁrt BiledNO;,

di aryl am noal kyl Y ot ) S st

(al kyl) (aryl)am ngg?lg? é)rR(';u%%&ﬂ suﬁo@ﬁt%t% dL} &F)Ist tﬂs{{eas%lﬁf?‘fpém no
groups, substi t ut-86- @R gmenrssI(=tQ)Rtizmnps| mwegboumabstmﬁe&nb&hyltgtﬂupd or
unsubstituted di ] Lt ed u bst i

di aryl anmi no gr ouggmgﬁeglo?g{]&gjggﬁgd g"ﬁaﬁ}sﬁu st TRt %‘%St ‘5‘F Vil )"ESB Wk’?“‘grﬁ"ﬂﬁ%r oups,
- 1-0) H, - C(30) - atdopdaryyropugrtiary -2y FEpugs; ydbslgmﬁdupﬁunsulﬁ(m@d&'ﬁl dups, gr oups,

I e e

- g(( :3 Ngelkal ) (argydups, kBbstitutadps ,unsuﬁémutﬁ hdr:ﬂb@t@cmrps:, sWsCtiR8 or unsubstituted

-C(=0) - eteroc | .arpups, -C(= et eroc r.oups

-O(=0) - N( het er océgﬁy{“’)“%a‘g‘?ﬁo%“s"f’ S—%" by ‘gki( ﬁ‘?‘%ﬁéﬁgy&g’vﬁ?‘w Bg¥Rups,

hC( =0) - N( iar ?/I ) I( hettetioey of yﬁs):bs;inmmylamﬁtuhs)gigtambed;u@s’tmuﬂisétbﬁﬁdgﬁtiﬁﬁtgﬂ kvl
et erocycly i stitute titute y roxyal ky

gr oups, substallgt utﬁgﬁhﬁmﬂgf?ﬁ]&“ﬁ ﬁ%ﬂméff]l?{)}!@sagﬁ{%te%é tkHti t uted or

unsubstitut ed ar gampyabbsitutedron upsibstiitedshtRsddytlyaRgl Q’bupm&w@ﬁthie& bt ed

unsubstituted aminoalky] groups, substituted or unsubstituted

heterocyclylaminoalkyl groups, substituted or unsubstituted hydroxyalkyl groups,
substituted or unsubstituted alkoxyalky! groups, substituted or unsubstituted
20  aryloxyalkyl groups, or substituted or unsubstituted heterocyclyloxyalkyl groups. In
compounds of structure II, R’ is absent or is H if X' is N, R® is absent or is H if X2
) is N, R’ is absent or is H if X is N, and R® is absent or is H if X* is N.

Some preferred compounds have the structure II where at least one of
R, R, R, RY R RS, R, or R® s a substituted or unsubstituted heterocyclyl
25  group, apd, in more particular embodiments, a substituted or unsubstituted
heterocyclyl group selected from morpholine, piperazine, piperidine, 1,2,3-triazole,
1,2.4-riazole, tetrazole, pyrrolidine, pyrazole, pyrrole, thiomorpholice,
homopiperazine, benzimidazole, oxazolidin-2-one, pyrrolidin-2-one, imidazole,
isoxazole, oxazole, isothiazole, thiazole, thiophene, furan, pyran,

30  tetrahydrothiophene, tetrahydrofuran, tetrahydropyran, and pyridine.



h_%terocyclyl oxyal kyl groups. R 2 and R3 may join together to forma 5 to- 7
menber ed saturated or unsaturated, substituted or unsubstituted 11 MAR 005
N- - cont ai ni ng_I. | n conmpounds of structure 1, R14 is selected fromH,
-OH, al koxy Efroo‘{%%?gsaryl oxy groups, -NH2, -NH( al kyl) grouBST/USQeEN y| )
groups, -N(aikyl)z 25 groups, -N(aryl)2 groups, -N(al kyl) (aryl) groups,
substituted or unsubstituted al kyl group substituted or unsubstituted
aryl groups, -NH(heterocyclyl) groups, -NC'heterocyclyl)2 groups,
-N(al kyl ) (heterocyclyl) groups, or -N(aryl)(heterocyclyl) groups. 30 In
conpounds of structure llsulet’;ﬁeﬂIﬁeﬁﬁle@é‘dnqﬁuﬁdsqm&glbﬁﬁdtﬁrhlﬁleﬂc Qfosc in
unsubstituted al l%h'\g %zoé ‘1/\%§ ted or unsubstituted ary %
substituted or 5 a0y 278 kb s liggmpprefested embegiments, 8415l§ G tltut ed
het erocycl yl gr GHRSH, §&H@.ﬁﬁ1tédl&%ﬂsu§§m&t&§ﬂla§% |
groups, -C(=OH -C(—O) al kyl groups ébﬂp@%ﬁ%&ﬁ%‘gwﬂcﬁ%ﬁuﬁ
O(=0) NH-al kyl) &Fﬁtﬂ%ﬂyh@mmwmmw @uva%sub%(tatwrmquz SIPUDS,

=0 N(ar yl )52 I
-C(=O N(aryl )52 grRuRsed or%m@%&%f’éh ‘B&le?o&%kﬁs;x g}ougE &Hﬁ’sﬁmé&‘@ﬁ@%&bﬁﬁ:ﬁ%ﬁ%ﬁm_

unsubstituted 5 azni noal kyl groups, titu uns
al kyl ami noal kyl hgtermb@yl-sq;mlrammc@&yl gnoupsp sulisituietl 0t @okublstimbtéd/ | ami noal ky|

groups. . SUbSLI iy ASHISLL YRt 8o\ ABAGELK Ml SLOURR,, SUDSL | Luted o

unsubstituted diar am n groups

é, al kyl) ( alr y: ) anisniwifuledl org:mmhsmuted Eﬂjs}tl](drym?dnmncyl gﬂﬁtphsﬁbshuiéﬁclbé
et erocycl yl anin stituted or unsubstjtute
di het ergcygl yl amgﬁllglz}ﬁ% 35%'7" %ﬂf?gﬁ‘l#j‘fxﬁtgéﬂlpﬁ’rsu FUVBS Pr yasphstuted

(het erocycl yl0) ( alialngzlla)mmamy Igydupg raa $itstitued B8 nbdubirRbte®diatyitiRsatkoky!t €d

(heterocyclyl)(ar gagj lgal | 1 ajgr oulg JOIg,bst i tuted or_ unsubsti tut ed

al koxyal kyl grﬁﬁ%‘g o B RidspR ¢ 1 SElpdes BpR) Fo &hatuRSiMIE Q5 ps |

substituted or ubsubstisted bMoROgOYE Qib)ft&htkd/br WHisObkBfstedtetcPdtRSl lalkbkyLkoRs,
groups. In conmpounds of structure II,

unsubst Lt od 1S e K LA AP, L commounds, o St
substituted or uesbadyit,wreylamidoalyDiBips, Ubstibted bi dhRfinudr Unsubsti tuted
heterocyclyl 159" %%chlawﬁgaﬁ%? gf\;upsl Ssubss(taltlu(tae?lto;a gngu{)s%nt?ngl dxir%?ai;[léga?lgy?groggs
substituted or unsubstituted (alkyl)(aryl)aminoalkyl groups, substituted or
upsubstituted 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:zCH2(N-morpholinyl), -N-morpholinyl, -N-cis-dimethylmorpholinyl,
~N-(4-alkyl)piperazinyl, -OCH-CH:N(aikyl): groups, -OCH2CH:NH(alkyl) groups,
~OCH2CH:NH:, -OCH:CH:NH(aryl) groups, -OCH2CH:2N(aryl)2 groups, alkoxy
groups, -OCH2CH2N(alkyl)(aryl) groups, -O(4-piperidinyl), -O[4-(1-
25  alkyDpiperidinyl] groups, -O[3<(1-alkyljpiperidinyl] groups, -O[3-quinuclidinyl],
-OCHz2(2-pyridyl), -OCHz(4-pyridyl), -O(3-pyrrolidinyl), -O[3-(1-
alkyl)pyrrolidinyl], or other ~Oheterocyclyl) groups not listed in this paragraph.

In other compounds having the structure I, R? is selected from F,
Cl, -NOz2, -OCHs, -N-morpholiny!, -N-cis-dialkylmorpholinyl, -N-(4-
30  alkybpiperazinyl, or -OCH2(2-pyridyl). In yet other compounds having the
structure IT, R? is selected from H, F, Cl, -NOz, substituted or unsubstituted



unsdubstituted al kyl groups, substituted or unsubstituted aryl grou%
substituted or 20 unsubstituted heterocyclyl groups, -C(=OH, - )‘M&Izﬂﬂﬁ'l
groups, -C(=0-aryl groups, -C(=O NH2, -C(=0O NH(al kyl) groups,
-C(=O) NH(aryl ) W§®B&pE - (= O N(al kyl)2 groups, -C(=0) N(ar yr(izusgr/eups,
-C(=O N(al I cyl') (aryl) groups, -C(=0 O alkyl groups, -C(=0) G aryl groups,
substituted or unsubstituted am noal kyl groups, substituted or
unsubstituted al kyl am noal kyl groups, subs®Bltuted 25 or unsubstituted
di al kyl am noai kyl groups, substituted or unsubstituted arylatninoallcyl
groups, substi t utheroR¥clHRg. L4t substi tuted
or unsubstituted ép OE*gl Hﬁ%ﬁ#n%u%;ﬁ%@r%wgg% sth?{e&ldg%ylér Sjt(
unsubstit ut ed hetBFHR Wﬂ&pmwungqrhmpag th&@@ﬂuctﬁﬂhmﬂleiedw@w&re@? BupRcted C(

“Q=0 N het ot ooyl 5385 OB Tk B ERKTR kol BUES: moeuet o s
)y o e il
substituted or§ ﬁE%tyﬁgE&%’l‘ﬁjﬁ(ﬂs‘% ‘%F‘i@{‘ﬁ ﬁ%lfé yoyls 3pd any ﬂP‘gﬁalﬁﬁ?

ary L oxyal Kyl ?LEmmﬁﬁﬁg?ﬁm?gﬁsubmﬁiﬁgg'?td?f"é‘éwrﬁ? Syl ky/
grgupsy - y, ) B'H)tm te{"lgﬁu'&" ﬂjgaélfy fh'ﬁ*@ﬂ]ﬂ%ﬂ#k‘o%f9ur5r8@ﬁ§ut¥%e%@@w¥wm or

unsubsti t ut ed ar yikyix yndbargr atipdalkoXy grdipl, sGHsBHIRSY or RnSubeittkedraialBy ahdiky
together to forma. menbered  saturated or unsaturated, subst |yt ut ed

or. unsubstituted ”ﬁ“&%ﬁt’%%ﬁ?‘f&ﬁ P sypptinyted,ps upspbstituted @Hylsnaminesikory goupsure 11,

R', R2, and R2'” may be the sanme or different and are independently

sel ect ed }‘\I Eort{):—l) -NH2, - NiE§ ﬁldxﬁembr):fegécotuﬂﬁm) undshibiéﬁgxﬁﬂcngé quaﬁeasnug,q,lfgyl )2
roups, -N(ar ar roups Substituted or
gnsugst i tut edyal %y%g?‘gﬁ% gﬁ"d‘g)tﬁ?‘%% 5%0’&’951%}3%?9‘%& 8?} Ry Rjagups, - OH,
substituted or uﬂﬁiﬂ@h,liﬂdtae%aﬁlohexﬂx’gmman@}{bﬁtmtmﬁéog&ﬂ geyhptituted
aryl oxy groups, substityted or unsubstituted heterocyclyl groups, -NHOH,
-N(al kyl ) OH gr ouﬁ"énl"’“'rﬁ{fi'ﬁwwqxg%ﬂp@“e °|(|Ba~| If(yrR)G“ﬂl e lyﬂmaﬁsand one of

-N(aryl) O al kyl xgrxﬁuns and N¢ & Ky i) St u&&@{suegmeteﬁomyﬁﬁay%%&w'u gr oups.
e ose I n

15 Corrpoundsr]r?avgp% %é’ %yct ure Il may inc

selected fro Ut rand RS arralioy! gioups Ek 9 thgsedupiag frommse ta fsnled or
u%sH t(Jbst : ; uted aelybonQtcakdSin yelNbtor préiitedlck¥bdurds 88 Rfucrurdi aRKH IR % Hroups,
- ary gr oups

OR™ group and R™ is an alkyl, aryl, heterocyclyl, or heterocyclylalkyl group. In

still further compounds of structure I, R® or R is a -OCH«(CHa)q(heterocyclyl)

group and qis 0, 1, 2, 3, or 4. In more preferred compounds in which R® or R? is

20 a-OCH2(CHaz)s-(heterocyclyl) group, the heterocyclyl group of the
-OCH2(CHz)n(heterocyclyl) group is a heterocycle selected from substituted or
unsubstituted morpholine, substituted or unsubstituted piperazine, subst-ituted or
unsubstituted piperidine, substituted or upsubstituted pyrrolidine, sulljstimted or
unsubstituted pyrrole, substituted or unsubstituted imidazole, substituted or

25  unsubstituted pyrazole, substituted or unsubstituted 1,2,3-triazole, substituted or
unsubstituted 1,2,4-triazole, substituted or unsubstituted tetrazole, substituted or
upsubstituted thiomorpholine, substituted or unsubstituted thiomorpholine in which
the 5 atom of the thiomorpholine group is bonded to one or more O atoms,
substituted or unsubstituted homopiperazine, substituted or unsubstituted oxazolidia-

30 2-ome, substituted or unsubstituted pyrrolidin-2-one, substituted or unsubstituted

pyridine, substituted or unsubstituted oxazole, substituted or unsubstituted



-N(aryl)2 groups, -N(alkyl)(aryl) groups, -NH(beterocyclyl) groups,
-N(heterocyclyl)(allcyl) groups, -N(heterocyclyl)(aryl) groups, 11 WAR 2005
- N(het erocycl 2 20 groups, or N-containing heterocycles, and the

N- cont ai ni ng EY3¥cl es are oonded to the carbonyl car bmcmfsotihzen
-C(=0 -R18 group through either a nitrogen atomor a carbon atomin the
rings of the N-containing heterocycles. In still nmore preferred conpounds
in which Ruis a N-containing heterocycle; 82rhe N contai ni ng heterocycle of
the Ri' group is selected fromsubstituted or unsubstituted norpholine, 25
substituted or ugGWRsE, ishbdtRRbd Lkl Re iR Lkl of hpdiBAed | U1 o

pi perazi ne, substjtuted or unsubstltute pl périding, subs f%d or
unsubstit ut ed pyfethipzle, suhstigitedion nembssituterhBumdys tsithstitueed armndmmhled substituted

or unsubstit ut equRyKaZ §E| ! stit riazol e,
substituted or unsg st ?Jtuﬁgfueéé&g b%tﬁggge&aﬁy‘ﬁgﬁlﬁ ‘Hﬁf“@ffé fEed t ut ed -
tetrazol e, substtétrabyérdthzophenes mthst&mmdjbeuhsﬁ&nmcbmzlﬁhddzbleesub&ﬂﬁéd bt uted or
unsubstitute subst i MAR 1005 WD 02/ 22598

h
PCT/ US01142131 - L‘ﬁ@%@@%ﬁfe’%ﬁ@a ‘8%5&% ﬁ%fH ‘E’SB'??B teg hagoftiazoleq or

unsubstituted pyrrolidin-2-one, substituted or unsubstituted pyridine,
substituted or unsubsti t ulnedmpmadobfestructereidt kY issalettad fro FYDOHI SutksBted

i | bst bstitut ed. t hj azol bsti t ut ed
unoubsti tut od 1+ SoeiESisRes HRGHOFHb Wil AR iom R Y Br.c, 5

substituted or muﬂsuinsddndrmheﬁsthﬂamxﬁz:ﬁine,grarps SdBginittdbeths@siMpaubst i t ut ed
benzot hi azol e. er. greferred conpounds having structure 11 are provided

in which R's 0|"’1 g’?é‘?%é't't@ﬂmfefl8W§§FB§W‘?‘?J€"@BYBF‘%@H& F'Ibﬁnfeféd or
am noal kyl. gooupgsubstiutb® Biakylknfifb Soups) SubRGdiel Wt gqsug;tmg@m a!u% gy oups,
st |

substituted or unsubstituted 10 aryl am noal | cyl groups, ed or
unsubst it uted dEEIURSSHPStES qr msubstisured alkylgmonns; substinued or umsbﬂugmdtmled

di aryl | k _ .
aryl ar noal Ky braipQuOe=-OMNS LONLRS RbudNSURSH MEGbeoups. One group of

(al kyl) (aryl)am noal kyl groups, or substi tuted or
het er ocycl yl ami REEFRSTY pretsmsd componndsi of gtrucnae @ﬂﬂ)q@NmWychBbs hydrogen.
-CH2(CH2) pNH( al kyl ) groups, -CH2(CH2)pNH(aryl) groups, -CH2(CH2)PN(al kyl) 2

15 groups, -CH2( CHZ) PN( any tordpoaihd@Uui? StructézEie, Rk R Hbn @f’i\fs)ih)ed% oups, or

-CH2( CH2 terocycl roups, where isS an integer rangin romO to 4
and E he ) p( qg unsu S[lﬂ}/ 33 gyl groups, substltutedpor unsubstituted argyl groups, gsubsgmted or

unsubstituted heterocyclyl groups, substituted or unsubstituted heterocyclylalkyl
groups, -C(=0)H, -C(=0)—alkyl groups, —C(=0)-ary! groups, -C(=0)0-alkyl
groups, -C(=0)0-aryl groups, -C(=0)NHa, -C(=0)NH(alkyl) groups,
-C(=0)NH(ary!) groups, -C(=0)N(alkyl): groups, -C(=0)N(aryl): groups,

20 -C(=0)N(alkyl)(aryl) groups, -NHz, -NH(alkyl) groups, -NH(aryl) groups,
-N(alkyl) grbups, -N(alkyl)(aryl) groups, -N(aryl): groups,
-C(=0)NH (heterocycly!) groups, -C(=0)N(heterocyclyl): groups,
-C(=0)N(alkyl)(heterocyclyl) groups, or -C(=0)N(aryl)(heterocyclyl) groups;

Iz compounds of structure 11, R and R' may be the same or
25  different and are independently selected from substituted or unsubstituted alkyl
groups, or substituted or unsubstituted aryl groups whereas R* is selected from H,
substituted or unsubstituted alky! groups, substituted or unsubstituted aryl groups

7

or substituted or unsubstituted heterocyclyl groups.



he@erocycl yl group of the -CH2(CH2) p(heterocyclyl) group is a N-containing
heterocycle selected from substituted or unsubstituted norpholine, 11 MAR 2005
substituted or unsubstituted pyrrolidine, substituted or unsubstitute

pi perazine, subB$®£HP®d or 20 unsubstituted piperidine subsedtusoeelior
unsubstituted pyrrole, substituted or wunsubstituted im dazole, substituted
or unsubstituted pyrazole, substituted or unsubstituted 1,2, 3-triazole,
substituted or unsubstituted 1,2, 4-triazol®3 substituted or unsubstituted
tetrazol e, substituted or unsubst i tuted thionorpholine, substituted or
unsubsti t uted bonopi perazi )

oxazol i di n-2-one, 25 subst@?ﬂ?g&cﬁgdfﬁﬁgﬁggﬁlﬁt%tg g%‘g}%&rg{)ﬁgll ES"B“r‘ﬁQ or
substituted or uNBIBHitned el gpoups.cvbssitutedsoromisebistitueed agyl groupsibsbstinitddag
oxazol e, substit | S@X subs ltuted o

unsubst i t ut ed thFES?gStgﬁtE&lﬂ 433ch] BB, S BERY FaramR =Tt Bk PR
substituted or ufhtitstedtonuaibisian hcteﬂmyollyh}kys posps, sukisatltedor uaGYRRid Ut ed

V0 021 22505 peernel TSk oA it S o Gopmsaptpied
synt hesi zed f rorrpsi:nsgﬂbsﬁmtatcﬁﬂkylmnmmMQtHupﬁ sabstERA unfabltiieed Ol | OW ng

Exarrpl es. Corrpound of ucture eneral ly be prepared using benzene
substituted with ]Pf agcyi)gmﬂ%f‘r H’(yﬁtiﬂ’tg@ ’?‘SHbSt’Q’r‘%ﬁB%rﬂaﬁu%’éfﬂmwst o ot her

optional groups. s&smﬂm@uﬂﬁbabgﬁfuteat(ﬁlldﬂ(%@aﬁudm}(yltﬁmfpx N itbee® f rom sinpl e
he

starting nolecules as shown in Schemes 1-4 and exenplified In
Exanpl es. As shotifupshitutes slisylamino grounsy sthstittedfor §@%"B%M¢Cbarylmn ggeuper ally be

g(r: Iegag regugzl Elgcﬁﬁexﬁeﬂngtb& o %%gﬁqw&é%@bﬁc?ﬁolht}\ﬁoﬁgs %ﬁshm?emoﬁlﬁ@suﬁ%%%r boxylic
diarylamino groups, substituted or unsubstituted (alkylXaryl)amino groups,
-C(=0)H, -C(=0)-alkyl groups, -C(=0)-ary} 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): groups, -C(=0)N(aryl): groups, -C{(=0)N(alkyl)(aryl)

15 groups, -C(=0)-heterocyclyl groups, -C(=0}-0O-heterocyclyl groups,
-C(=0)NH(heterocyclyl) groups, -C(=0)-N(heterocyclyl): groups,
-C(=0)N(akkyl)(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 aryloxyalky] groups, or substituted or unsubstituted
heterocyclyloxyalkyl groups. R' and R may join together to form 2 5 to 7

membered saturated or unsaturated, substituted or unsubstituted N-containing ring.

In compounds of structure II, R" is selected from H, -OH, alkoxy
groups, aryloxy groups, -NHz, -NH(alkyl) groups, -NH(aryl) groups, -N{alkyl):
25 groups, -N(aryl)2 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(aryD)(heterocyciyl)
groups,

In compounds of structure II, R is selected from substituted or
30  unsubstituted alkyl groups, substituted or unsubstituted aryl groups, substituted or



hdat HN H 10 As shown ~n scheme 1, a substituted aromatic conpound such
as a substituted or unsubstituted 2-am nobenzoic acid may be reac{edpwish
an acyl halide such as nmethyl 2-(chlorocarbonyl)acetate to produce an

am de that wi IWOfERess with a substituted or unsubstituted

1, 2- di ani nobenzene. The resulting product is a 4- hydroxy- StV Ry
conpound of structure 1. One skilled in the art wll recognize 15 that the
procedure set forth in Schene 1 may be nodgj.i ed to produce various

conpounds. A nethod for preparing 4-am no substituted conpounds of
2. As shown in Schene 2, aromatic conpounds

structure | is ruted Schem? V
substituted with am ne AR srenps, sipiutadgr beubrtierkdt letesyoytipRAN T €
4-am no substi t wrewps 24C(e@YHO UIED)0 F uree_l~ A conpound such as et hyl
2-cyanoacetate n Y"'@ﬁ%llé aéQyHAR 20(}5 %%%%%2&38 Olgéllyll f’él‘gg?P)MéB react ed
Wi t h et hanol tong 0 ( \BrOups (5 ) NH (Erpl) BUPPS PE(OaSIalky I @66sOr | de.
Subsequent react-CoaoihRIR gimps Lick U nsubsti t ut ed ’
2, 2- phenyl engdi am.ne rowgdegsssuEs?ﬁs&%gtj@yWg%?quflﬁfeé&r@ﬂwymmwd
2- benzi mi daz 8l - 371%EEL Fowps, rbatisvied nr osubstinaedakiibineo? brins Wiskidyl ed
et hyl 2-benzi m dpa@hbtinMles . W an aropatic 5 conpound 'havi ng an
anmine and nitrite group sucﬁ@éﬁgﬁ%@i ﬂtpé&“g?“fﬁ%mnhsum 2-
ani nobenzoni t r i FeYlamipealiey! peovps, substitued drivh&ibsimba QWJJ%{E&Ml i ¥I Yami de or a
Lews acid suc@%{ea@rhﬁsx{)%dgéﬁcgﬁ provi des the subst | tutedrbr
unsubstituted 4-amno substi (pdiaptinagtkygroupst subetitbted Seheme 2. Et O R
0 CN CN Li HMOS unsubstituted heterocyclylaminoalkyl groups, substituted or unsubstituted
10 dibeterocyclylaminoalkyl groups, substituted or unsubstituted
(hetemcydyl)(alkﬂ)ammOalkyl groups, substituted or unsubstituted
(beterocyclyl)(aryDaminoalky! groups, substituted or unsubstituted alkoxyalkyl

groups, substituted or unsubstituted aryloxyaiky! groups, substituted or

unsubstituted hydroxyalky! groups, or substituted or unsubstituted
15 heterocyclyloxyalky! groups.

In compounds of structure I, 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 heterocyclyi groups, -C(=0)H, -C(=0)-alkyl groups, -C( =0)-aryl
groups, -C(=0)NH, -C(=0)NH(alkyl) groups, -C(=0)NH(aryl) groups,
-C(=0)N(alkyl): groups, -C(=0)N(aryl): groups, -C(=0)N(alky!)(aryl) groups,
-C(=0)0-alkyl groups, -C(=0)O-aryl groups, substituted or unsubstituted
aminoalky! groups, substituted or unsubstituted alkylaminoalkyl groups, substitated

25  or unsubstituted dialkylaminoalkyl groups, substituted or unsubstituted
arylaminoalky! groups, substituted or unsubstimt‘ed diarylaminoalky! groups,
substituted or unsubstituted (aryl)(alkyl)aminoalkyl groups, substituted or
unsubstituted heterocyclylalky! groups, -C(=0)-heterocyclyl groups,

-C( = 0)-Oheterocyclyl groups, -C(=0)NH(heterocycly]) groups,

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

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



EtDH HCl r--t0 Ot heat EIO2CR NH2 RNH2 Nor N OH 10 Scheme 3
Illustrates a general synthetic route that allows for the synthesi's

4-di al kyl am no_and 4-al kyl am no conpounds of structure I. An inspect

converted into the 4-chloro derivative by reaction with phosphorous

oxychl oride or thionyl chloride. The 4-chlqro derivative may then be
reacted with 15 an al kyl am ne or dial kyl arrie to produce the correspondi ng
4-al kyl ami no or 4- dial kylam no derivative. Deprotection affords the

4-al kyl am no or %&tefgcﬂg%m%lﬁﬂ PR QUG R QA or }1§dﬂﬁt§tﬁﬂé@h}dro | l(rﬁrgﬁ qup

may be reacted with t

4-chl’oro derivative in thl's nanne e

1 4R 2005

i on of

Schene 3 shows MH4E2388 hydr oxy substituted conpounds of str REHSEI42131may be

final
s t hat
but

are not |imted tsubstimted or pagubstiiped allgxgakylH2owps, Substi@d ¢fdigsubstimieR 2005 WO

02122598 PCTI USO %}ﬂyli‘faﬁy@sugﬂiuﬁe& & Bsishuleh 9&&381‘;1390)&"5&3{1 g'}lccy:lllps ,H -%ﬁ!l ,
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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 unsaturated, substituted or unsubstituted N-containing ring.

Finally, in compounds of structure I, R*, R™, and R* may be the
same or different and are independently selected from H, -NHz, -NH(alkyl) groups,
-NH(aryl) groups, -N(alkyl): groups, -N(aryl): groups, -N(alkyl)(aryl) 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(alky})O-alkyl groups, -N(aryl)O-alkyl
groups, -N(alkyl)O-ary!l groups, or -N(aryl}O-aryl groups.

Compounds having the structure II' may include those in which R is
selected from substituted or unsubstituted alkyl groups, substituted 6r unsubstituted
aryl groups, -NHz, -NH(alkyl) groups, -N(aikyl)2 groups, -NH(aryl) groups,
-N{aryl)z groups, -N(alkyl)(aryl) groups, -NHheterocyclyl) groups,
-N(heterocyclyl)(alkyl) groups, -N(heterocyclyl)(aryl) groups, -N(heterocyclyl):
groups, or N-containing heterocycles, and the N-containing heterocycles are ponded
to the carbonyl carbon of the -C(=0)-R'® group through either a nitrogen atom or a
carbon atom in the rings of the N-containing heterocycles. In still more preferred
compounds in which R" is a N-containing heterocycle, the N-containing heterocycle
of the R" group is selected from substituted or unsubstituted morpholine,
substituted or unsubstituted pyrrolidine, substituted or unsubstituted piperazine,
substituted or ﬁnsubstituted piperidine, substituted or unsubstituted pyrn;le,
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

Et O



4 i i | having a
H3As shown in Scheme 4, the synthesis of conmpounds of structure
HfAzIkyI group, aryl group, or heterocyclyl group in the 4-positibhMirygbe

acconpl i shed ' a substituted or unsubstituteq
2-beg§inidazol-éggv¥§%etate 5 prepared as shown in Schenes Bcuushi1@2:3pchene

4. R' = H alkyl aryl, heterocyclyl Heteroaromatic di am nes nmay be used as

' f compounds of
recursors of conpounds of structure . he synthesis o
gtructure Il where Y = NH2 is depicted |ng§Chene 5. 1 1 MAR 2005 WO -
02/ 22598 PC I USQ1L/ 42131 -90 Schene 5. 0 EtO xvCN NH2 Heal HC,, EIOH NH

N H O ESOH 0 NHthdGbstioEs@xuatfRintibneb B s@ted ok bMBuelfies R roritiin Dol 11 ¥ E1 O
vNH substituted or unsubstituted pyridine, substituted or unsubstituted oxazole,
substituted or unsubstituted isoxazole, 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~-pounds having structure II are provided in which
R™ or R" is selected from substituted or unsubstituted aminoalkyl groups,
substituted or unsubstituted alkylaminoalkyl groups, substituted or unsubstituted

10 arylaminoalky! groups, substituted or unsubstituted dialkylaminoalkyl groups,
substituted or unsubstituted diarylamipoalkyl groups, substituted or unsubstituted
(alkyl)(aryl)aminoalkyl groups, or substituted or unsubstituted
heterocyclylaminoalkyl groups including: —~CH2(CHz)pNH= groups,
-CHz(CH2)sNH(alkyl) groups, -CHz(CH:),NH (aryl) groups, -CHx(CH:z)N(alkyl):

15 groups, -CH2(CHa);N(aryi) groups, -CH2(CHaz)pN(alkyl)(aryl) groups, or
-CHz(CHz)p(heterocyclyl) groups, where P is an integer ranging from 0 to 4 and the
heterocyclyl group of the ~CHx(CHz)p(heterocyclyl) group is a N-containing
heterocycle selected from substituted or unsubstituted morpholine, substilited or
unsubstituted pyrrolidine, substituted or unsubstituted piperazine, substituted or

20 upsubstituted piperidine substituted or unsubstituted pyrrole, substinited or
unsubstituted imidazole, substituted or unsubstituted pyrazole, substituted or
unsubstituted 1,2,3-triazole, substituted or unsubstituted 1,2,4-triazole, substituted
or unsubstituted tetrazole, substituted or unsubstituted thiomorpholine, substituted
or unsubstituted homopiperazine, substituted or unsubstituted oxazolidin-2-one,

25  substituted or unsubstituted pyrrolidin-2-one, substituted or unsubstituted pyridine,
substituted or unsubstituted oxazole, substituted or unsubstituted isoxazole,
substituted or unsubstituted thiazole, substituted or unsubstituted isothiazole,
substituted or unsubstituted benzimidazole, substituted or unsubstituted

benzoxazole, or substituted or unsubstituted benzothiazole.



A éorrpound such as ethyl cyanoacetate nmay be condensed with a subs%ltut ed
or ‘unsubstituted heterocycle containing two ortho am no groups such AJ1AR 2005
substituted or unsubstituted 1,2-diam nopyridine to obtain a substituted or
5 unsubsti t ut ewodzizmeglazol o[ 5, 4- b] pyri di n- 2-yl et haneni tri | eeciwiHofke15@Y
subsequently be hydrolyzed in acidic nediumto provide a substituted or
unsubstituted ethyl 2- imdazol o[5, 4-b]pyridin-2-ylacetate. As an alternate
route, a substituted or unsubstituted ethyli-

2-imdazol o[ 5, 4-b] pyri di n-2-yl acetate may be obtained froma conpound such

as the hydrochloride salt f hQx loRk ppano d a. 10
substituted or unsubtitute gofg%logr#ﬁ%ﬁﬁ o ﬁ%ﬁ? ESFS&%&P? SmRiEhst i t ut ed
or unsubstit ut edtagtitzyhol2eulenns smwalinfz, féHdﬂ:mEkaﬁpMZﬂdn@@ﬁﬁcﬁt&W@l an
aromatic corrpound havi n am e and nitri r UP such as substituted or
unsubstituted 2- aNiFTOBENZONT é‘SUﬁg ZE0% %"@E‘EW th gitpie ogicaphpxylic acid

bi s(trimethyl sil ygrgupsimcfidpioa\ts o8& dplinal giolpd. i t ut ed or unsubstituted
conmpound of structure H 15 The instant invention also provides for
conposi tions \glm ch may be nor e conpounds of the

i nstant invention, or ha?‘ﬁ’nr}lg’gﬁc{s'egéﬁ%?lrﬁie’é ng‘fe”g'%r%‘é?dt@‘ﬁtsmﬂ%ﬁ‘%ﬁs

thereof, with phammalwhs haivh ¥n ScAEBEPT-3RhEe@RDIfi@Yif theSXipldN4S shdidder s,
diluents or the I e, to treat or aneliorate a variety of disorders
related to the acthefiely COTPRUBEOIRFRCIITE] TRaY PEPally heqH FRATHO S bR eS| S
associ ated with cafpsids AbitieeeRRiiheed ind @ftbeplix@ gage further refers to
t hat anmpbunt of one or nore conpounds of the instant 1 nvention sufficient to
result 1 1 MAR 2005 V\§)€2/2ﬁ598 PCLYUSO: 1 42131 -91 in anelioration of
synptons of the disor & e pharnmaceutical conpositions of the instant

invention can be manufactured by nethods well knwao}he art such as
conventional granul ati ¢RI ng, @i ssol ving, endppsul ating, |yophilizing,
emul si fying or |evigalli proces eq‘ot-hers RHCONMposi ti ons can be
inthe 5 formof, for exdipale, g? anul e powder s, ta,,lb\/t;@zMecapsul es,
syrup, suppositories, injections, enuI5|ons el i xirs, suspensions or

solutions. The instant conpositions can be forrrul ated for various routes
of administration, for exanplge, by oral- admnistration, by transnucosal

adnmi ni stration, by rectH ni stration, »Rsubcut aneous admi ni stration
as well as intrathecal, i npus, 9Fn cular, 10 intraperitoneal,
i ntranasal, intraocul al“z'“br i nt rw i nj ection. The conpound or

10 As shown in Scheme 1, a substituted aromatic compound such as a

substituted or unsubstituted 2-aminobenzoic acid may be reacted with an acyl halide

such as methyl 2-(chlorocarbonyl)acetate to produce an amide that will react with a

substituted or unsubstituted 1,2-diaminobenzene. The resulting product is a 4-

hydroxy-substituted compound of structure I. One skilled in the art will recognize
15  that the procedure set forth in Scheme 1 may be modified to produce various

compounds.

A method for preparing 4-amino substituted compounds of structure I
is shown in Scheme 2. As shown in Scheme 2, aromatic compounds substituted
with amine and nitrile groups may be used to synthesize 4-amino substitted

20  compounds of structure I. A compound such as ethyl 2-cyanoacetate may be




conpounds of the instant invention can also be adm nistered in a | ocal
rather than a systenic fashion, such as injection as a sustai ned]leifd8E
formul ation. The followi ng dosage forns are given by way of exanple and
shoul d not be WoPM2F8ed as limting the instant invention P83/ Ror4nsal ,
buccal , and sublingual adm nistration, powders, suspensions, granules,
tablets, pills, capsules, gelcaps, and caplets are acceptable as solid
dosage forms. .These can be prepared, for %@(anpl e, by m xing one or nore
conmpounds of the instant invention, or pharmaceutically acceptable salts
or tautoners thefgg AR o as a
starch or other addf:qt fd\?!é?&éﬁﬂoaﬂbr I e adg]?f?—g%g*}é%mm%mgﬁﬁ%%ten?‘g‘lo%l?gn@ucrose
| act ose, cel | ul oSebseqngrireactipmwith o lsubstitued) or ahsubstinted 3,3;phemdereitiandine St ar ch,

agar, al gi nates, ,chij t, K can. m . ar abi c,
gel atins, coll agg Ls]csggsél?‘ir}k&& @um“ﬂr#?'ﬁzgi kh? 2etb%:c azgg?ﬁylagytg{ h t’i"‘&n"ﬂi‘tﬂ?ym&\rs
or glycerides, mblat}thte(tet inshistimtednsyioi amppmmmimt}lnchta&ahhuhm&emaﬁ@d/ or

pol yvi nyl pyrr | | one tionall ral.. dosage for can, contai n ot her

i ngredi ent s t% 2 % rﬂ“ﬁiéraé’alﬂﬂﬁi ¢ BIOPPUERas Y ?“Hﬁ?,‘{?’\/‘élsl’ﬂspﬂ’é‘i‘ilt} or

| ubricants such aﬁmmgﬂﬁmmrﬁrnhsiw &ich as Gthids BE@AMeth Mﬁ&)aﬁﬁkﬁ:‘haﬁm aben or
sorbic acid, or %I -oxi dants such as,  ascorbic acid, tocopherol

cysteine, a di si{EYFaas HyteUsdioride prayifics e SPW‘E@%MS“M%W&@IDO

sweet eners, fl avabitiged@mipoindéf sR8Ehm Ng agents. Additionally, dyestuffs
or pignments nmay be added for identification. Tablets and pills may be
further treated 30 vm%h suitable coating materials I&nown inthe art. 11
MAR 2005 WO 02/ 22598 81142131 92 Li quitN ge forns for oral

adm ni stration may be | the formof pharmaceutiltallly accept abI e
enul si ons, syrups, elix JLeﬁ sE®Pensi ¢hs NHSHEGY s and” sol utd’ S ghi ch may
contain an inactive d&td (t: siech as et Phargagaceut g { | ati ons
may be prepared as liquid suspensions or solutions using a sterile 1liquid,
such as, but not limted to, an oil, water, an al cohol, and conbi nati ons of

t hese. Phar maceuticalgy suitable surfact ants suspendi ng agents,
emul si fying agents, @:B added for -oral or parenteral admnistration. As

not ed above, suspensi Ry i ncl ude oYTs:® Such oil include, but are not
limted to, peanut oil, sesane oi ot dnseed oil, corn oil and olive oil.
10 Suspension prepara.tﬂﬂas_aayi b~ OMtain esters of fatty acids such as
ethyl ol eate, o A0
SnCi, H
10 Scheme 3 illustrates a general synthetic route that allows for the

synthesis of 4-dialkylamino and 4-atkylamino compounds of structure I. An
inspection of Scheme 3 shows that 4-hydroxy substituted compounds of structure I
may be converted into the 4-chloro derivative by reaction with phosphorous
oxychloride or thionyl chloride. The 4-chloro derivative may then be reacted with

15 an alkylamine or dialkylamine to produce the corresponding 4-alkylamino or 4-
dialkylamino derivative. Deprotection affords the final 4-alkylamino or 4-
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.



isépropyl nyristate, fatty acid glycerides and acetylated fatty acid

gl ycerides. Suspension fornul ations may include al cohols, such bk”ﬁ%ﬂm5not
limted to, ethanol, isopropyl alcohol, hexadecyl aIcohoI gl ycerol and
propyl ene gl ycovooBévers, such as but not limted to, PCT/USO1/42131

pol y(et hyl enegl ycol ), petrol eum hydrocarbons such as nmineral 15 oil and
petrolatum and water nmay al so be used in suspension fornul ati ons. For
nasal adm nistration, the pharmaceutical fe#ul ations nay be a spray or
aerosol containing and appropriate solvents and optionally other conpounds
such as, but not limted to.,stabilizers, antim crobial agents,

antioxi dants, pH nodifiers, Surfactants, bio&lait™ability nodifiers and
conbi nati ons 20 of theseo A pr, %gellagtNLquagN soI for tion may

i ncl ude conpressed a|r0 r chvwgn di-exi-de—~ 0 ﬂﬁiﬁbﬁrbon based

| ow boi | i ng sol vent. ﬁg%ﬁﬂf or cSthound¥aof FW?: tant invention
are conveniently dellvered in the formof an aerosol spray presentation
froma nebulizer or the Iike. I nj ectabl e dosage forns general ly include
aqueous suspensions or zoi | § 25 suspensi ons which may be prepared using a
sui tabl e di spersant or fieftiong agent an Bsuspendi ng ag ,Rlnjectable
fornms may be in soluti h @r i t)ied /rn1of on which is
prepared with a sol vent—orPdilu cc#pta Eftcl es

i nclude sterilized matéwmmﬂﬁﬁger § (ytlon °br a inc aqueous sal i ne
sol uti on. Alternatlvelg peiecingi | e oif's may bé” oneG as sol vents or
suspending | 1 MAR 200 mD 02/ 22598 PCTJUSC1/421 -93 agents. Preferably,
the oil or fatty acid is non-volatile, including natural or synthetic
oils, fatty acids, nono- ,ngN @n,?rl-glycerldes @ i njection, the

phar maceuti cal for mul L, QOVRer NRE e for reconstitution
wWth an appropriate s Iy dﬁg%%ﬁ vey 5 Exanpl es of these
i ncl ude, but are not Ilnlﬁed>to, freeze o rotary dried or spray dried

powder s, anorphous powders, granul es, precﬂbitates, or particul ates- For
injection, the fornul ati onAs srhayndrp$dhema#,l tie Qmﬂteﬂkﬁfﬁinﬁhhhdszcﬂ!&@ucnﬁﬁ

nodi fiers, surf gg 1§t ﬁ%pavglla il |ty ggt grs and. conbi nat i ons _of
these. The corrpoun may bet T or Al A1el T LY S SR in POSEtoR B9y BR by

i nj ection such agcivyphsied gsiiga bubjsiitoted onumstbstMRdi2bearifmidREIIS|iBdaeA UNi t
dosage form far pﬂbﬁﬁﬁh?ﬁmQ%XnQﬁmnmszgﬂPQUIes or in multi-dose containers.

COR" =\_pRr
LI ey,

Scheme 4.

oy N
EtOzc piperidine l P N o H
\ HOAc H
R" =H, alkvi

aryl, heterocyclyl
Heteroaromatic diamines may be used as precursors of compounds of

structure II.  The synthesis of compounds of structure IT where Y= N is depicted
in Scheme 5.



F'@r rectal adm nistration, the pharmaceutical fornulations may be in the
formof a suppository, an ointnent, an enemm, a tablet or a creamMsRr005

rel ease of conmpound in the intestines, signoid flexure and/or rectum
Rectal supposiwoslzsisare 15 prepared by m xi ng one or norepERidapudigs of
the instant invention, or pharmaceutically acceptable salts or tautoners of
the conmpound, with acceptable vehicles, for exanple, cocoa butter or

pol yet hyl ene glycol, which is present in a%olid phase at nornmal storing
tenperatures, and present in a liquid phase at those tenperatures suitable
to release a drug ingigle,the body, such as in the rectum GOls 20 nmay also
be enpl oyed in the preparation of formulations of the soft gelatin type and
supposi tories. Water, saling, aqueous dextrose ¢ related sugar soLautl ons,
and glycerols may be enpl oy Wzth@alprepara, o)g} ale, § H@pensg) on

formul ati ons whi cheg Nal solc t airmsuspendilng” agert-s—swch 'ﬂl ns,

"car boners, nethyl cellul ose, Nhy"(‘ﬂzoxypropyl cefl ul o5& or &b X)ﬂret hyl
cellul ose, as well as buffers and 25 preservatlvEe(\a{ Be5| es those
representative dosage forns described abogve pharr‘ra tical ly acceptable
excipients and carries ar €] geger8%y kno 8 hos "8 in the-art and
are thus included in thé&9 nstant "¥nveni®orn. ®uch exci p| entg: and 1 1 MAR
2005 WO 02122598 PCTI USOL/ 42131 -94 carriers are described, for exanple, in
"Rem ngt ons Phar naceuti c S{II ences" Mack PHb. =R New Jersey (1991),

whi ch is incorporateg \E,‘Ifh by  fgference, é %rtg | ations of the
invention may be desjlgne or to_pegshor i , fast-rel easing,

| ong- acti ng, and st ai ned-rel & g as ﬁ bed below. 5 Thus, the

phar maceutical formulations may al s¥2be formul ated for controlled release
or for slow release. The instant conip, _,tions nay also conprise, for

exanpl e, mcelles or ||pamn@s@mdsmﬁEM&@ta&aﬂ@w&ﬁ@mmrm&r may be
adm nistered in a%ugﬁ?dt endﬂgﬁrel ease formto provide a prol onged storage

and/ or delivery & ortgsyRsHiuieA Deterocy ele coptpkiRg BRa ATiho Amipq greudssnttogss nay

* be conpressed i nubstipdd Grtumsestitugey |1 Ilﬂh%ﬁmﬁﬁdhﬂcr{@' saletubftid@dyscul arly or
subcut aneouslfy as ‘&e‘%ﬁt |n| ections or npl ants such as steuts. Such

i npl ants nmay % ¢lolFed- g}pyréql@-ZWgyn'ﬂe which may subsequently
bc hydrolyzed in acidic medium to provide a substituted or unsubstituted ethy] 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 2
compound such as the hydroch]bride salt of 3-ethoxy-3-iminopropanoate and a

10 substituted or unsubtituted 1,2-diaminopyridine. Reactior of a substituted or
unsubstituted ethyt 2-imidazolo[5,4-blpyridin-2-ylacetates with an aromatic
compound having an amine and nitrile group such as substituted or unsubstituted 2-
aminobenzonitrile with a base such as lithium bis(trimethylsityl)amide 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
pbamaceutically acceptable salts or tautomers thereof, with pharmaceuticall'y
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



sifi cones and bi odegr adabl e pol yners. Specific dosages may be adj usted
dependi ng on conditions of disease, 15 the age, body weight, gérdefiR 2003
heal th conditions, sex, and diet of the subject, dose intervals,

adm ni strati onwmere®g excretion rate, and conbi nati ons of pgFtigHsARy Of

t he above dosage forns containing effective anounts are well within the
bounds of routine experinentation and therefore, well within the scope of
the instant invention. 20 A therapeutical I%-effective dose may vary ,
dependi ng upon the route of admnistration and dosage form The preferred

conpound or conpaunds,.of .t h I nstant invention is a forpul ati on, that
exhibits a high t gg’ glf)oerﬁt_t‘ Ilc“"efis RRiQmS ?1%16 Bﬁ%&ﬁbeﬂﬁ@%@?@sﬁo{‘lﬁ%‘“@%@f ratio
bet ween t oxi ¢ andh¢ memapirestion ehfveciaufabineh bfi aRthoBEwEIK REGSE theapt shllfas’ At 1 O
bet ween LDso and EDso,. The LDso is.the dose lethal to 25 50% of the

popul ation and t FEPYEBEON! grapyjatng. mixing, disso)wing. sacapsylatings lyophiligng,n 50% of t he
popul ation. The lBRGifiag oERvibaBAELpE&RE HultRg oﬁﬁrsst'ﬁﬁqtﬁﬁlg?m %%%N%mga'
procedures in animal cell cultures or experinmental animals. 1 1 005
VO 02122598 PCTI (e Pl Sarerampls, sramules; powlersytabletsn capseles sympxauppsisitaries, | nst ant
i nvention, neans ifBctionsd, |l sidnks O YAAtALS L a {'nmaé L.sorder or
di sease, or halt l%f furteﬁgl%%ng’?égggg’s%i on %ﬁ%@%ﬁ%ngﬁ% t ‘%E‘gp"gg‘% ons, oOr
prevention or pr &phia feapalated for Merioug roviss gbadptinistiagor, derrexaiple, yomlpl e, wi t hin
the context of trgalkf%daali ' . 0f.. 5 _inhibit.or..of VEG-- RTK,
successful treat nent %%’h%ﬁ%@ugdg?g tc Sﬁ%ﬁgrbr?'rteﬁ@ad?r" ?rla?'oé‘ra{’fi on of

capi |l l ari es f eedisvigutanqousiadmigistratios enwaiths intsithee], istreveddug\intdmivenlagf  synpt ons

related to a jgang Wl Rl LU rroliferation of capillaries, or
di seased ti ssue,.(ﬁg&aﬁgﬁ?%fg) n aggpfnﬁfq%?lf’}r ‘%r'%tﬁvfrgﬁ’%’ﬁﬂrd’ﬁ?m@?' SFETPINEG T n t he
progressi on of acompapdse tiioiianh MveBios en alb bk BdrhiBlegpionk Pcfifratbea@ 8RR HOUS

cells. Treatnment . 0 10 i.nclude adm ni steri.n he pharmaceuti cal
fornul at'i ons of tsﬁg&ﬁgléagshel% » SPAVE PSR 54 S‘%’F@irﬂﬁgf: %ﬁmﬁ?‘??ﬁ" HREOVREr api es.
For exanpl e, thedonpplomsiare given phamyafeeaipleald shéudd 501/ba todemsed af iRy ME €Sent
I nvention may be. ngﬂ‘i,e%ored before, during, or after surgical procedure
and/ or radi ation erapy. e conpounds of the invention can also be

adm nistered in conjunction with other anti-cancer drugs including those
used in 15 adfisense and dineral,fpeecalynd sublingual administration, powders, suspensions,

granuies, tablets, pills, capsules, gelcaps, and caplets are acceptable as solid dosage

(@)=

forms. These can be prepared, for example, by mixing one or more compounds of
the instant invention, or pharmaceutically acceptable salts or tautomers thereof, with
at least one additive or excipient such as a starch or other additive. Suitable additives
20 or excipients are sucrose, lactose, cellulose sugar, mannito], maltito}, dextran,
sorbitol, starch, agar, alginates, chitins, chitosans, pectins, tragacanth gum, gum
arabic, gelatins, collagens, casein, albumm synthetic or semi-synthetic polymers or
glycerides, methyl cellulose, hydroxypropylmethyi-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
~ ascorbic acid, tocopherol or cysteine, a disintegrating agent, binders, thickeners,
buffers, sweeteners, flavoring agents or perfuming agents. | Additionally, dyestuffs or
pigments may be added for identification. Tablets and pilis may be further treated
30  with suitable coating materials known in the art.



A;method of treating a patient in need of an inhibitor of vascul ar )
endot helial growmh factor receptor tyrosine kinase includes adm i]sH@HUBﬁg
an effective amount of a pharmaceutical formulation according to the
invention to AYOMA%8nt in need thereof. 20 A nethod for i MgTHISeiMwgsIt unDr
growh in a patient includes admnistering an effective anount of the
conpound or a pharmaceutically acceptable_salt thereof to a patient having
a tunmor. A nmethod for inhibiting the prol i_‘?:’e'ration of capillaries in a
patient includes adm nistering an effective anmount of the conpound or a

pharmaceutical ly 25 accepyaicdoistefolnebeal i’cﬁt‘fiﬂfsgﬁtﬁbﬂlrﬁa R iRl 0 of N Need.

A method of preparing pharnaceutical formulations includes mXing “any of
t he above- descr | Begm¥enisalinarsenptihemulpipes, syopu telisisd, [syspensionp; shivkies awr r i er

and water or an QUMeAYSIS i 02/ 22598, PCTFUSO / 42131
-96 The present s?’nveir%#i oh?\é,?1 t u%gtélélnaélrlg y e‘%gtr’is s vf/\na%ﬁ %Mgﬂtood '
nore readily by foahdatonsmay be prioprddais lliquit! 5gs peixsions loe Solutidik asings stefife0Vvi ded by

way of il Iu;}Ar E d are.not intended to be |imtjng. of the present
i nvention. E I\/gdg%{’lgﬁ%easf %Lﬁln(c)’%“ﬁ’bcr&atﬁ’bar“e%’ St a&?‘@"té&%@@"ﬁﬁﬁ‘@“ﬁ‘aml es:
ATP: Adenosi ne tthesph @hpinaicentiBi sufte fuefaSantsinoudfeneiah bealMnulsifying
NN- Di et hyl acet am de DIVF: Ozl@‘l\l-?@ net Xl formam de .dppf.: 1,
1' (di pheny! phos f§F %) P& hedd OD‘T'P[. TRarestery; (g mipigfatgn. EDTA:
As noted above, suspensions may include oils. Such oil include, but
are not limited to, peanut oil, sesame oil, cottonseed oil, corn oil and olive oil.
10 Suspension preparation may also contain esters of fatty acids such as ethyl oleate,
isopropyl myristate, fatty acid glycerides and acetylated fatty acid glycerides.
Suspension formulations may include alcohols, such as, but not limited 10, ethanel,
isopropyl alcohol, hexadecyl alcohol, glycerol and propylene glycol. Ethers, such
as but not limited 1o, poly(ethyleneglycol), petroleurs hydrocarbons such as mineral

15 oil and petrolatum; and water may also be used in suspension formulations.

For nasal administration, the pharmaceutical formmulztions may be a
spray or aerosol containing and appropriate solvents and optionaily other
compounds such as, but not limited to, stabilizers, antimicrobial agents,
antioxidants, pH modifiers, surfactants, bioavailability modifiers and combinations

20  of these. A propellant for an aerosol formulation may include compressed air,
nitrogen, carbon dioxide, or a hydrocarbon based low boiling solvent. The
compound or compounds of the instant invention are conveniently delivered in the

form of an aerosol spray presentation from a nebulizer or the like.

Injectable dosage forms generally include aqueous suspensions or oil
25  suspensions which may be prepared using a suitable dispersant or wetting agent and
a suspending agent. Injectable forms may be in solution phase or in the form of a
suspension, which is prepared with a solvent or diluent. Acceptable solvents or
vehicles include sterilized water, Ringer's solution, or an isotonic aqueous saline

solution. Alternatively, sterile oils may be employed as solvents or suspending .



Ethyl ene di anmine tetraacetic acid 5Et OAc: Ethyl acetate EtOH. Et hanol
HBTU: O Benzotri azol -1-yl -N, N, N , N -t et r anaet byl ur oni um hexaf | uor dphMapias e
| CSO val ue: The concentration of an inhibitor that causes a 50 % reduction
OLi HVDS: in a weastiseyl activity. MeOH: Lithium bis(trimethylgidad)annide

Met hanol NMP: N-net hyl pyrroli done THF: Tetrahydr of uran 25The conpounds were
named usi ng Nonenclator (v. 3.0 & v. 5.0) from Cnem novation Software, Inc.
and ACD/ Nane v. 4.53. The various aryl diapgne starting naterials used to
synt hesi ze benzi m dazol e acetates may be obtained from conmercial sources,
prepared by methods know to one of skill in the art, or prepared by the
fol | owi ng gener aP&enietieigebly., ths oiljor fatyzrid s oon-yintie, inchstig REOTAIWSOL/ 42131

07 Nethod | N g, e Xl 0! T GREBART O e0) vas placed i a

dry round- bottoned fl ask edui ppe I ce condenser charged with
acetone and dry ice. 5 Amonia was condensed into the flask and the
resul ting sol uti on was st iFoF édectien, thesthapmacewical7formulatipn mayyhe|a powderr eci pi t at e

formed within 1 bauble féY febdnstfrufiUifr anldpBropriate solution as described above.

5  Examples of these include, but are not limited to, freeze dried, rotary dried or spray
dried powders, amorphous powders, granules, precipitates, or particulates. For
injection, the formulations may optionally contain stabilizers, pH modifiers,
surfactants, bioavailability modifiers and combinations of these. The compounds
may be formulated for parenteral administration by injection such as by bolus

i 10 injection or continuous infusion. A unit dosage form for injection may be in

ampoules or in multi-dose containers.

For rectal administration, the pharmaceﬁtical formulations may be in.
the form of a suppository, an ointment, an enema, a tablet or a cream for release of
compound in the intestines, sigmoid flexure and/or rectum. Rectal suppositories are

15  prepared by mixing one or more compounds of the instant invention, or
pharmaceutically acceptable salts or tautomers of the compound, with acceptable
vehicles, for example, cocoa butter or pelyethylene glycol, which is present in a solid
phase at normal storing temperatures, and present in a liquid phase at those
temperatures suitable to release a drug inside the body, such as in the rectum. Oils

20  may also be employed in the preparation of formulations of the soft gelatin type and

) suppositories. Water, saline, aqueous dextrose and related sugar solutions, and
glycerols may be employed in the preparation of suspension formulations which
may also contain suspending agents such as pectins, carbomers, methyl cellulose,
hydroxypropy! cellulose or carboxymethyl cellulose, as well as buffers and

25  preservatives.

Besides those representative dosage forms described above,
pbarmaceutically acceptable excipients and carries are generally known to those

skilled in the-art and are thus included in the instant invention. Such excipients and



céndenser was renoved and the liquid amonia was allowed to evapor L«ﬁ gmg
several hours. The crude product was purified by flash chromat ograf)l yA
silica gel (85:15 hexanes:ethyl acetate, product at Rr = 0.32, contan nant
at R = 0.51) Wa@2@38MS nfz 156.1 (M), R 11.16 ninutes. ?ﬁ;ﬁsﬁﬁﬁ&i ng

5-fluoro-2-nitropbenylanmne (1.0 eq) and an amne (1.1 eq) e.g. met hyl

pi perazi ne, were dissolved in NV and triethylamne (2A eq) was added. The
reaction m xture was heated at 100C for 3-4murs. The solution was then
cooled to roomtenperature and diluted with water. The resulting 15
precipitate was filtered and dried under vacuumto provide the

2-ni tro-di am no “AFSHRFEdeschbeds for-pxarmpleyin “Remingions Rnouheerticalsricneesdbt ai ned
from comer ci al | Mackadl @bl K ok BT 1.ne.under. i denti cal
condi tions except heati % ’ggwsﬁeg%}cg?giﬁJ@E&dg%.g%#@oﬂr%gmex%%qrg@? t he

di spl acenent on either 5-fluoro-2- nitrophenylam ne or '
5-chl or o- 2- ni t r ophenyl ami 78 foEpuigions ghthe davertipmmaywbe desighedefof & Rshery)  at
100C or 130 C, rR6eme¢ist-Y&daVine NBG-R4i iSSP ' | tical

manner. LC/MS mlz 237.1 ‘?él\z;lyﬂ%,_ﬂg% %%Z%?ﬁsgﬁ%%éﬂe%h%g%ﬁhreg%bﬁ?ﬁ%mh. 0 eq)
and 10% Pd/ C2( 0. Hhupdhe pRasmasgitrahioenulations arayyadsocieSomuiaedofor asntiollem
tenperature. Thegg [ was evacuated and subsequently filled with
1-h. The resul ti ngﬁﬁsifﬁggwmlg%&tehen stirred under a 25 hydrogen at nosphere
overnight. The resulting solution was filtered through Celite and
concentrated under vacuunfhedngingoimte - ttivas way diso prmyptise] foniianiplejascameed

wi t hout further (pypdshinedtdrQ WO 02/ 22598 PCr/ US01/ 42131 - 98

Method 2 N2 NHS™ NPSURED o iﬂ”‘?\ﬂf-‘e& WB@%%B"&H’SH”H é%& RSP 3-d wi t h

2, 3-di f | uor o- - 6-xignded agihese forauto peovide aqudloagel woragegind NvVBelvery@ker. a Vi scous

slurry. An ggi ngy, qff%[} ngi N- hyl . pi pergzi ne, was. added and the

sol uti on was heat ggfog?’ . ?t{caeipfg%m%;l%tl??’g, ﬁyﬁ’@ CgIBPrL?fSF‘iH“‘\’/\B‘g“’EcP(BI ed and

poured into wat eylindgrsiand gintlanyel intpamssoblartly or subcutaneously as depot injections or as
iraplants 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 experimentation and therefore, well within the scope of the instant

invention.

20 A therapeutically effective dose may vary depending upon the route
of administration and dosage form. The preferred compound or compounds of the
instant invention is 2 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 LDso is the dose lethal to

25  50% of the population and the EDso is the dose therapeutically effective in 50% of
the population. The LDso and EDse are determined by standard pharmaceutical

procedures in animal cell cultures or experimental animals.



foérred which was filtered and dried- The nitroam ne was reduced 351 Q;{hzunﬁ
Method | to provide the crude product which was used without furth
purification. LCCMS mz 225.1 (MH +), R 0.335 mnutes. 10 Method 3 NO2 NH2
R RN,NH2 To a @olzAdsBVF sol ution of 1,3-difluor& 2-nitrobenzangeassadded
Et3N (2 eq) followed by an amne (1 eq), e.g. norpholine. The m xture was
stirred for 18 hours and then diluted with water and extracted with et hyl
acetate. LG M5 15 mz 227.2 (M#), R 2.52385m nutes. The conbi ned organic

| ayers were dried over MySO, filtered, and concentrated. Amoni a was
condensed into a bonb co I ni ng the_crude product. The bonb was seal ed
and heated to 100C (over %%%’%@@ntﬁoﬁgﬁ%@‘%ve%%%%l | oned to

cool and the anmmabévativmes syRip@me bibasled Fith b Qibrde @ dis A6 o5 BB f fufher THE .
nitroam ne was reduced as in Method 1 20 to provide the crude product which

was used wit hout PFREFEHYT OTpYATRINg 4 thess SYRRIPMIS orpreyention on propylaxis obthel. 199

mnutes. 1 1 MARARENSMERIARS 2BGIRaiSk, &S0 ' RO To a
stirred NMP sol ution ?:ont aining NaH (1.3 eqfﬂﬁ%@gﬁ%ﬁﬁ@%ﬂ&% @6‘%@2"%‘1. 0

eq), e.g. 2-nmet hAPenEg-RThmcesessfull traamentmant ineledeveareduciamingtei rred 5 f or
30 minutes. A sl Yidiierfion 81 fabiie Tera it b %Fg'ﬂﬁ [N was then added
slowy. The m xt gre E:\/\/asnt h%% %Eaate ﬂﬁgtg I%B‘?)@Mk er deh(%ﬁl}!r“sgyl\gﬁl%e(’fr eaction
m Xt ure was cool Empens giated to aganceaeid ggowil loeturiox tpoolderativm of bapillafiés, ber ed and
the captured sol L0 r@and purified by silica gel
chr omat ogr aphy (?f%iéﬁg?f%%a?g%glgﬁ E@?H@a Ié’}‘émﬁ%ﬁﬁéa Lﬁ‘%ﬂgﬂ}é‘!ﬁff?m'?{* of# 2 24
mnutes. The 10 istasonnh axcanasorie teqedwhf cacdybisieoits. Irtamak ey dfo t he crude
i W t further. ificatigon. LG MS niz 183.1
f,rv,?g;‘“ 8‘_”'3'_ g3&“?@33@@@&%&3%%@}@‘@%%@ afions of the present mvention in

combination with other therapies. For example, the compounds ﬁnd 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 ior inhibiting tumor growth in a patient includes
administering an effective amount of the compound or a pharmacentically

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 pharmaceuticaily

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.



N@2 ) NH2 HO- v RO Diisopropyl azodicarboxylate (1.1 eq) was added dropw se
tog a 15 stirred solution of 4-am no-3-nitrophenol (1.0 eq), 11 MARZ[]UE-
tri phenyl phosphine (1.1 eq), and an al cohol, e.g.

N- (2- hydr oxyewhybyarsssphol i ne (1.0 eq), in tetrahydrofuran gicrffse ]’ﬂe

m xture was allowed to warmto roomtenperature and stirred fror ﬁ%z ours.
The sol vent was evaporated, and the product was purified by silica gel

chr omat ogr aphy (98:2 CH2Cl12: met hanol ) to yd@l d 4-(2-norpholin-4-yl et hoxy)-2
20 nitrophenyl aniine as a dark reddish-brown oil. LG M nlz 268.0 (MR+), Kf
1.01 mnutes. The nitroagine was, reduced as in Methaod 1 to give the crude

~ product which was used wi CHBGEERE BYEINER. it 290PRHY Aessribedemibbepadepasdl

(MH+), R 0.295 mibreutaiily bj rdfertdiiia 13 @R%FolW 82 2RRIR. B &1?1?’5,1\»,

Method 6 NH2 NH2. OH NozyogLNoz NO2 Br NRR_n?_O NER iﬁ%{ﬁ%%%féé'é as@;L Sc’fﬁar ged
with 4-ani no- 3- nPFEHAR A are gotdgodeg sabglimiting gf the peesenidnvzatiut anone was .
added an al kyl di brom de, e.g. 1, 3-dibronopropane (1.5 eq). The resulting

m xture was then heated at 80C for 18 hours. After cooling, the mxture
was filtered, concentrated, and dil utegXxanMprLEpRter. The solution was then

extracted w CH202 (3 x). a the conmhi ned organic | ayers were
tSh ( he oﬂowing abbreviations are u%ed in the E)¥amples:

ATP: Adenosine triphosphate
BSA: Bovipe Serurn Albumin
DMA: N,N-Dimethylacetamide
DME: N, N-Dimethylformamide
10 dppf: 1,1’{diphenylphosphino)ferrocene
DTT: DL-Dithiothreitol
EDTA: Ethylene diamine tetraacetic acid
EtOAc: Ethyl acetate
EtOH: Ethanol :
15 HBTU: O-Bcnzotriazol-l—yl—N,N,N’,N’—teuamethyluronium
hexafluorophosphate
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. 3.0
25  from CmemlInovation Software, Inc. and ACD/Name v. 4.53.

The various aryl diamine starting materials used to Synthesize
benzimidazole acetates may be obtained from commercial sources, prepared by
methods know to one of skill in the art, or prepared by the following general
Methods 1-15.



cofcentrated. to give a solid that was then washed wi th pentane. LCVS niz
275.1 10 (ME +), R 2.74 minutes. An acetonitrile solution of thlel MARb&lbe
prepared above, an amne, e.g. pyrrolidine (5 eq), Cs2C33 (2 eq) and BWAN
(0.1 eq) was haghegheds 70C for 48 hours. The reaction m Xt p&Rui@s2epol ed,
filtered, and concentrated. The residue was dissolved in CH2O 2, washed
with water, and concentrated to give the 15 desired nitroam ne,
2-nitro-4-(3-pyrrolidin-1-yl propoxy)phenyl aznine. LCMS mz 266.2 (MH), R
1.51 mnutes. The nitroam ne was reduced as in Method i to provide the
crude product which was used without further purification. Method 7 NH2 NH2
NO2 111-," NH2 0-Msthedl v NR R 20 To a suspension of
6-chloro-3-nitropyridin-2-amneg (1 eq) in acetonitril'anas added an am ne,
e.g. norpholine (4 eq). The reswltNdy reaction mxture wdb2stirred at 70C
for 5 hours. The sol vent was orated under reducressure, and the
residue triturated with etheé 0 provide the desRired onpound as a bright
yel |l ow powder. LC/MS uilz 225.0 (MH), % 1.79 mnutes. OL I 1 MAR 2005 WO
02/ 22598 PCT/ US01142131 -2.8DiTheromirpbenzant (b0 viswasgdhgedth adryironniet hod 1 to

Vet hod & A orPopt sy HiiEke B g 89 15 e okl gl ackitnd S 2!

5 Ammonia was condensed into the flask and the resulting solution was stirred at

reflux for 7 hours. A yellow precipitate formed within 1 hour. After 7 hours, the

condenser was removed and the liquid ammonia was allowed to evaporate over

several hours. The crude product was purified by flash chromatography on silica

gel (85:15 hexanes:ethyl acetate, product at Rr = 0.32, contaminant at Rs = 0.51);
10 GC/MS m/z 156.1 (M+), R: 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

20 eq)at 1_00"C or 130 °C, respectively. The product is isolated in an identical
manner. LC/MS m/z 237.1 (MH +), R« 1.304 minutes.

The nitroamine (1.0 eq) and 10% Pd/C (0.1 eq) was suspended in
anhydrous ethanol at room temperature. The reaction flask was evacuated and
subsequently filled with Hz. 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.



5iA phenol (1 equivalent) and 5-chloro-2-nitro aniline (1 equivalent) were
dirssolved in DVF, and solid K2C03 (2 equival ents) was added in one {)orti on.

The reaction mxture was heated at 120C overni ght- The reaction mikt §AR 28&s
cooled to roomd@mpssat ure, nost of the DVF was distilled gbiusaindhat er
was added to the residue to obtain a precipitate. The solid was dried and
purified by 10 chromat ography on silicagel (2-10% MOH CH2Cl 2) to afford
the desired product. The nitroam ne was rF#uced as in nethod 1 to give the
crude product that was used w thout further purification. Method 9 N 15
Furt her nor e, theq g gt r!gducti on of substituents on the benzi m dazole ring
need not be [im the e y stages of the synthesis and may ari se
after formation of the quingl'¥none ring. For exanpl &g

NHxture of Et OH and

ester shown in the figure € s dissolved in a
erni ght at 70C. The tion m xture was

30% aqueous KOH and stirr

then cooled and acidified 2 ithh IN HOJ to give a pyécrpitate. The solid
was filtered, washed with warer and dried to obtainyggr

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- 2- 0xo- 3- hidvasibono)flaylbeay dhat@dd aihe: Sdgrboxyl i ¢ acid as a
brown solid. LC rn/ z: _32%1.1 %Mj@ .26 mnutes. | 1 MAR 2005 WO

02/ 22598 PCT/ USCH¥ohEayfaming 5T &) apd engpgh YMP to make a viscous slurry. An amine (5

2- (4- am no- 2-50x ceql,, 2z NI-RieaiyDgigbrafibé, Wad addel nddtheREMGbITH AT R 2B1d0AE bOXY! i C
acid (1 eq) the ne%eq), EDC (1-(3- ) _

di rnet hyl ar nanop&g‘]ﬁflt)"- » BE59Tution wascroplsd e pRashain waterd A blight yekgw stHOAT ( 1-
hydr oxy- 7- azabe e azel fas dlicfedhl GBBY Tl SEOMHBIVAC G SHMBPYF. Was

stirred 5 at 23 C for 20 h. The reaction mxture was partitioned bDetween
wat er and et hyl ' Reidgithe crpinprediiehWhisk wat wsed iwithput furtser werificatipr. e HC(MS 2 SO4)
and concentr at egdys 2¥% AHBRS gt the precipitate thus forned was
filtered off and /glr?%(ﬁj to af'ng(?j'd tlel]ggfiesi red product. The various 2-an no
benzoic acid starting materials used to 10 synthesize isatoic anhydrides
may be obt ai ped If;rgg&gomrerci al sources, prepared by nethods know to one
of skill in the —or preq\%zed by the foll ow ng genehal

2
F\©,F R'RN©/NH2

To a 0.1 M DMF solution of 1,3-difluoro-2-nitrobenzene was added

H2t he crude net hyl

EtN (2 eq) followed by an amine (1 eq), e.g. morpholine. The mixture was stirred
for 18 hours and then diluted with water and extracted with ethyl acetate. LC/MS

15 m/z227.2 (MH+), R2.522 minutes. The combined organic layers were dried over
MgSO., filtered, and concentrated. Apmmonia 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 1941 (MH+), R/ 1.199 minutes. '




NB{ hods 10-11. Ceneral isatoic anhydride synthesis nethods are described in
J.i Med. Chem 1981, 24 (6), 735 and J. Heterocycl. Chem 1975, 112{8)20i565.
Met hod 10 NH2 MO -NO2 1 10% Pd/ C 1. NaNO02 2. CuCN NH4OH, 50C MeO CN NO2
2 CO2H Bn( Me) 3nBroz225p§2 CaCC3. DCM MeOH H2S04 H20 3 CO2havaRon&1:n 5
Compounds 1-3 were made using simlar procedures as found in U S. Patent
No. 4,287,341. Conpound 3 was reduced using standard hydrogenation
conditions of 10% Pd/C in NH4OH at 50C ovet?948 hours. The product was
precipitated by neutrali.zing with glacial acetic acid, filtering, and
washing with 20 r,and ether. Yields were about 50% Conpound 5 was
prepared in a na\rqrﬁéetlﬁﬁi—gi ml ar '_gz) that disclosed in U S ., Patent No.
5,716,993. | 1 MAR 2005 WO O 598 -103 Method 11 1. |gd®ne,

NO, ‘ NH;
F RO

To a stirred NMP solution containing NaH (1.3 eq) was added an

alcohol (1.0 eq), e.g. 2-methyloxyethanol. The resulting mixture was then stirred
5  for 30 minutes. A slurry of 5-fluoro-2-nitrophenylamine in NMP was then added
slowly. The mixture was then heated to 100°C. After 2 hours, the reaction
_ mixture was cooled and water was added. The mixture was then filtered and the
3 captured solid was washed with water and purified by silica gel chromatography
' (1:1 ethyl acetate:hexane)., LC/MS m-/z 213.2 (MH+), Ri2.24 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
NH2 NH2

NO, NH,

HO RO

Diisopropyl azodicarboxylate (1.1 eq) was added dropwise to a

15  stirred solution of 4-amino-3-nitrophenol (1.0 eq), triphenylphosphine (1.1 eq), and
an alcohol, e.g. N-(2-hydroxyethyl)morpholine (1.0 eq), in tetrahydrofuran at 0°C.
The mixture was allowed to warm to room temperature and stirred for 18 hours.
The solvent was evaporated, and the product was purified by silica gel |
chromatography (98:2 CH:Clz:methanol) to yield 4-(2-morpholin-4-ylethoxy)-2-

20  nitrophenylamine as a dark reddish-brown oil. LC/MS m/z 268.0 (MH+), R/ 1.01
minutes. The nitroamine was reduced as in Method 1 to give the crude product
which was used without further purification. LC/MS m/z 238.3 (MH+), R 0.295

minutes.



GO Me Ag2SO4, 2 EtOH NH2 2. NaOH 3N 3. agq. HO 1. lodine, CO Me Ag2SO4, .2
EtOH NH2 2. NaOH 3N 3. ag. HO PCT /USOL/ 42131 |odination of ankliMg 2005
cont ai ni ng conpounds: |odination was done by 5 a simlar procedure as In
J. Med. Chem WIp@225944, 6, 917-922. The anthranilic ester iprTRISO2vAs added
to a mxture of silver sulfate (1 equivalent) and 12 (1 equivalent). The
reaction was typically done after 3 hours at roomtenperature- The reaction
was filtered through celite and concentratl®® The residue was taken up in
Et OAc and washed wi th aqueous saturated NaHCO3 (3x), water (3x), brine
(1x), 10 dried (MIpod)s filtered, and concentrated. The crude product (-- 5
g) was dissolv OH (60-100 m), NaCH 6N (25 rnl), and water (250

m ). The reactions were typicallyydone after heatj at 70-80C,f,or 4
hours. The reacti %ﬁ?N@xture was x?r,\@gt ed with Etqug 2X) , neuCN?T’akliized

wi th aqueous HC t c ct “the solid he_sol roduct s

were washed with er. The prod 15 were dri I n vacuo. Me 1.
| odi ne, An SO | - HEtOH ~ 2. Na tv);l\ld -v- NH2 35 ag. HCl CO24 NH2 CO2H
NH2 | Br | NRR' 1, NRR

To a flask charged with 4-amino-3-nitrophenol (1 eq), K2COs (2 eq),
5  and 2-butanone was added an alkyl dibromide, ¢.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 CH2Ck (3 x) and the combined organic layers were
concentrated-to give a solid that was then washed with pentane. LCMS m/z 275.1
| 10 (MH+), R:2.74 minutes. |

An acetonitrile solution of the bromide prepared above, an amine,
e.g. pyrrolidine (5 eq), Cs2C0s (2 eq) and BusNI (0.1 eq) was heated at 70°C for
48 bours. The reaction mixture was cooled, filtered, and concentrated. The
residue was dissolved in CH2Cl:, washed with water, and concentrated to give the
15  desired nitroamine, 2-nitro-4-(3-pyrrolidin-1-ylpropoxy)phenylamine. LCMS m/z
266.2 (MH+), R;1.51 minutes. The nitroamine was reduced as in Method 1 to

provide the crude product which was used without further purification.

Method 7

NH, NH,
)‘f\j L\]' "
|
o NRR™ N7

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 stirred at 70°C for 5 hours. The solvent was evaporated under
reduced pressure, and the residue triturated with ether to provide the desired

compound as a bright yellow powder. LC/MS m/z 225.0 (MH +), Rs 1.79 minutes.



| ndvarious instances, substitutions on the quinolinone ring may al ?o R/ﬁ&
I ntroduced after coupling as shown in the general nethods 12-15. 1114 ]
2005 WO 02/ 22598 -104 Method 12 Pd, Cul, COH®RC r X =1, O, TfO
PCT/11SO /42130 @8a¥érsi on of the CG-6 or G 7 halides to anrerishigneup was
acconpl i shed using procedures in the follow ng references - Koga, H. ; et
al., Tet. 5 Let., 1995, 36, 1, 87-90 and Fukuyama, T.; et al., J. Am_ Chem
Soc., 1994, 116, 3125-3126. Method 13 N -MMPd, KCN or NaCN NC N- ~O Cul ,
THEv ~-N-"~O X =1, Br, TfO H Conversion of the .C-6 or C7 halides to a

cyano group was Iff . a&eR0Rkd | A he foll ow ng. reference
- Anderson, B.A-; gt al ., é\?&er_g@dgdﬁ%ﬁ@iﬂgﬂ%ﬁ%&éﬁov&’&%%%gﬁm Wg’t‘:ﬁ&ﬂs 14 X
=1, Br, TfO Pd(dppf yoiet QrdeHurificatioB( OH) 2 or Sn(nBu) 3 Conversion of the
C-6 or C7 halides to an aryl group was 15 acconplished using standard

Suzuki or Stifleﬂgtgg@gyres such as described below. 1 1 MAR 2005 WO
02/ 22598 PCT/ US0114213

NOz  pume NO,
Ar Ci NH» KsCO4 Ar—g NH;

5 A phenol (1 equivalent) and 5-chloro-2-nitro aniline (1 equivalent)

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
) 7 cooled to room temperature, most of the DMF was distilled off, and water was
added to thg residue to obtain a precipitate. The solid was dried and purified by
10 chromatography on silicagel (2-10% MeOH/CH:Cl:) to afford the desiredrproduct.
The nitroamine was reduced as in method 1 to give the crude product that was used

without further purification.

Method 9
o o

Mz ;3 OMe 4 koM NHz N Q NR;R,
T~ N 2. R1R2NH = N

H —_— H
N0 NS0
H H

15 Furthermore, the introduction of substituents on the benzimidazole

i ring need not be limited to the early stages of the synthesis and may arise after
formation of the quinolinone ring. For example, the crude methy] ester shown in
the figure above was dissolved in a 1:1 mixture of EtOH and 30% aqueous KOH
and stirred overnight at 70°C. The reaction mixture was then cooled and acidified

20  with IN HCl to give a precipitate. The solid was filtered, wasbed with water and
dried to obtain 2-(4-amino-2-ox0-1,2-dihydroquinolin-3-y1)- 1 H-benzimidazole-6-
carboxylic acid 2—(4-amino—2—oxo-3-hydroquinolyl)bcnzimidazole-ﬁ-carboxy]ic acid

as a brown solid. LC/MS m/z- 321.1 {MH +), R 2.26 minutes.



-405 Suzuki Method: To a 1 dram (4 m) vial was added sequentially the _
qui nol one (1 equivalent), boronic acid (1.2-1.5 equivalents), Pd(dgdp¥RCIE,
Cl2CH2 (0.2 equivalents), DWW (0.5 - 1 m) and TEA (4 equivalents). The
reaction was WOeEA¥E with argon, capped and heated at 85C FgyUsa@szimur S.
Once done, the 5 reaction is cooled to roomtenperature, and filtered with
a syringe filter disk. The <clear solution_is then neutralized with TFA (a
coupl e of drops) and injected directly otf& a preparative HPLC. The
products are |yophilized to dryness. Stille Method: To a | dram (4 rr1) vi al
was added sequentially th e

equi val ent), Pd(dppf) Chh Q%%ﬁiaggfﬁ ?an(ﬁn-ﬁg;a{h:i\a/%ﬁjﬂ%&m?ﬁ,}, bﬁﬁﬁgﬂ(o 5 -

m). The reacti dwnfmeflamleérr@dwmmc@r@mo the appred ! eqnEDRat@d at 60- 85C for

fi1tered with a ceysafebfRgh sahanbfingt plfolifile o7 RE Btk - *"
neutralized w t HY¥RAYszabapitsamole, dmmmsandandthymrﬁcet(eds €tj) iEDMP/ wab by
RN o1 1y RS YbiER" Ehe vl R v il ed b e iag g s .

di hal oqui nol one asetatb, aheaoﬁlbxilédmgmwmmi @8 drikd- (:ng@% aﬁtﬁémten%@ged inal
m nutes) was

dram (2 m) vial ( re-purged with ar

added to the vial® "60 %%F%d Hggﬁrﬁ?‘ﬂ’@‘er'@‘e\b@ﬁp“{ wes @befﬁ‘b?ffmdr&‘ddedff@@ next .
| f the am ne washedesikd proabdt, the reaction was neutralized with TEA
(---1.2- 1.5 equival ents) The reaction was purged again with argon for
about 5 seconds, and i di at eB‘)r/ capﬁed The reaction was typically heated
in a heating block at 90- 2- Benzeic agidestaring atsralsasd to| | owed by

HPLC or LCMSO Afsymbesize @dﬁtd?@az&?tﬂﬁﬂe@ﬁ:afﬁéoﬁﬂﬁh@ ﬁbﬂﬁ%oﬂﬁ@rc:m&u%rg&ﬁa A th
argon again andﬁc%gg?g Some 25 coulp |ng partners took or 4 ours to

reach conpletio S KBRY lpsiof skill ymthepamy arqryepared by the following general
Methods 10-11. General isatoic anhydride synthesis methods are described in J.

Med. Chem. 1981, 24 (6), 735 and J. Heterocycl. Chem. 1975, 12(3}, 565.

Method 10
abhichivt S0

MeO NO, 2.CUCN  peg NO,  H20 MeO NO,

1 2 3
10% Pd/C /@:CC’?_H Bn(Me);NBry - B’;@:COZH
—_—— ———eeeet e
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,



V\d 02/ 22598 PCT/ USO t/42131 -106 am nes like pyrrole required the addition
of ‘a strong base to reach conpletion. In these cases, cesium carlbbMAR #0f 2
equi val ents based on the am ne used) was added to the reaction. Once done,
the reacti on AP ®B3P8d to roomtenperature, and filtered wiibsausyii hge
filter disk. The clear solution was then neutralized with TFA (a 5 couple
of drops) and injected directly onto a preparative HPLC. The products were
| yophilized to dryness. Exanple 1 Ethyl 2- B8Hzi mi dazol - 2- yl acetate A
solution of 1,2-phenylenediamne (1.0 eq) and ethyl 3-ethoxy-3- 10

i m nopropanoat e yenweghioride (1.3 eq) in ethanol was stirred at 90C
overnight. The reaction was cooled to roomtenperature and the sol vent was
renoved in vacuo. Water and CH2Cl2 were added to the residue. The organic
layer .was separated, dried over yagSO4 and' the solvent renpved. The solid
recovered was used without puri fq ion. LG M nlz 205.2 (M), 8,1.44

m nutes. 15 5-(4-M FeeMezi ngg@ﬁ ni t iQhenzar@gar bonitril e

5- Fl uor o- 2- ni troben car bonitrit+e—%. 02 end N net hyl pi perazine (1.0
eq) were dissol ved i T NMIH, Tr idel aNrfige (& ) was added, and the
resulting solution heated at owcHEbr 1 hour. The solution was cooled to
room tenperature and poured into H2O. A precipitate formed which was 20
filtered to yield th deS|red prodoet as a green solid. LM n/z 247.3 (MR
+), Rf 1.46 mnutes i o 5- f%SERi hyl pi p&razi nyl ) benzenecarbonitrile

fa

5- (4- Met hyt pi per azi rob@@tbnecar b @&H(1.0 eq) was dissol ved
in EtOAc. The fl ask urge Al trog nd 10% Pd/C (0.1 eq) 25 was
added. The fl ask was eva *d%lt e% %{1 urged W Nt hree tines. The
resulting mxture was stirre or three days at roomtenperature. The

m xture was filtered through Celite and the filter pad was washed with

Et OAc. The solvent was renovel Wdnsacuo to give a yellow solid which was
purified by silica gel %%225%30107 1 1 MAR 2005

O,H

_'-"—'—-'_—b-

F NH, 2. NaOH 3N
2 3 aq HCl F NHz

~ Todination of aniline containing compounds Iodination was done by
5 a sumlar procedure as in J. Med. Chem. 2001, 44, 6, 917-922. The anthranilic
ester m EtOH was added to a mixture of silver sulfate {1 equivalent) and Iz (1
equivalent). The reaction was typically done after 3 hours at room temperature.
The reaction was filtered through celite and concentrated. The residue was taken up
in EtOAc and washed with acucous saturated NaHCOs (3x), water (3x), brine (1x),
10 dried (MgSO«), filtered, and concentrated. The crude product (~35 g) was

J 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 aqueouns HCI, filtered to

collect the solids, and the solid products were washed with water. The products
15 were dried in vacuo.

In various instances, substitutions on the quinolinone ring may also

be introduced after coupling as shown in the general methods 12-15.



RCTI US01142131 chr omat ogr aphy (5:1: 95 MCOH Et 3N: Et OAc) to give the desired

p’Toduct as a yellowsolid. LOM nmz 217.3 (M), 80.95 minutes. Methaod A

4- Am no- 3- benzi xWlazol - 2-yi - 6- (4-net hyl pi per azi nyl ) hydr oqui nol i n- 2- ohd MA8 2005

Et hyl 2-benziwg gazeds- 2 yl acetate (1.1 eq) and 2-am no- 5- (4ecriusesia2is

met hyl pi perazi nyl ) benzenecarbonitrile (1.0 eq) were dissolved in 1, 2-

di chl oroet hane, and then SnCl4 (11 eq) was added. The m xture was heated at

refl ux overnight. Upon cooling, the m xtukd-was concentrated in vacuo. NaCH

(3 M was added to the solid, and the m xture heated at 80C for 0.5 hours.

The solid 10 waﬁ‘flltered and washed sequentially with H0 , CH2d 2, and

acetone. LC/ M5 dlfied that the product was present in the acetone |ayer

and the soI id. These fractio re conbined and purified by sjlica gel

chr omat ogr aphy (5- 10% MR r@?u 2 with 1% EbN) to gi \MHRNi red

product. LG MS ml 2 Al M R PdpGuint®ut esHO %

6- Am no- 2- ( 2- nor phol 4-y| etﬂﬂoxy) benzenecarbonitril H

4- (Hydr oxyet hyl ) nor phol ikhe™@1. 02 eq) was added to Na 1 ) in  NW.

After 10 m nutes, 6-amn Hd- 2-f1 uor obenzenecarbonitril e (1"0 eq) was added

in NMP_ The resul tingxdixdrum@® was heated at 100C for 1 hour. The m xture

was 20 then cool ed and poured into H2O. The aqueous | ayer was extracted

with Et OAc. The conbi ned, organic. ] ayers re.washed with brine, dried over

Na2SO4, filtered, and cg:t‘?BYeeﬂfl?’é?f %ﬁ’r‘?faé\'ﬁ&alf%@éo?ﬂ@ TP gum The

crude material aasmplished il prodedsred inGhe BHBbwHR rORRLOG XBY, 113 edaldSrer.

McOH: Et 3N Et OAc) taq give the E%eswed product. LG M5 nfz 248.3 VH+ R 1. 26

m nutes. 25 2 er., 1995, 36, 1 and Fukuyama, T.; et al., J. Am. Chem. Soc., 1994, 116,

4- Am no- 3- benzi ixga304 - 2-y| -5-(2- nmor phol i n4-yi et hoxy) hydr oqui nol | n-.

oneThe title conmpound was synthesized as described in Exanple 1, Method A

using 6-am no r phol i n- 4-yl et hoxy) benzenecarbonitrile. L M5 mz
sty T

406.4 (MH), nutes. 1 1 MAR 2005 WD 02/ 22598 PCr/11SC2/ 42131 -108
NHR N NHR N
Uﬁ\\/\ P2, KON or NaCN m
Cul, THF
X =1, Br, TIO

Conversion of the C-6 or C-7 halides to a cyano group was
10 accomplished using procedures in the following reference - Anderson, B.A _; et al.,
J..Org. Chem., 1998, 63, 8224-828.

Method 14

NHR N

m@ Pd(dppf)ClszbCHz O\Cﬁ?—@
N

Y=8
X =1, Br, TIO (OH)z or Sn(nBu)z

Coaversion 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.



anpl e  4-(2-Morphol i n4-yl et hoxy) -2-nitro phenyl ami ne Dii sopropyl 2005
azodi carboxylate (1.1 eq) was added dropwise to a stirred sol ut il drABs

4-am no--3-nitrophenol (1.0 eq), triphenylphosphine (1.1 eq), and 5

N- (2- hydr oxyet WA %A¥bhol i ne (1.0 eq), in THE at 0C. The mi MtuwBDIANAS
allowed to warmto roomtenperature and left to stir for 18 hours. The

sol vent was evaporated and the product vvasb(g)urlfled by silica gel

chromat ography (98:2 CH2Cl 2: MeOH) to yi el-8% dark reddi sh-brown oil. LC M5
mz 268.0 (M#), R 1.01 m nutes.

4- (2- Mor pbol i n4-yl et hoxy) a2~ 2 e ol ut] .

4- (2-nor phd i n- 4-yl et hoxy) ™~ g-n:ﬂferﬂ%ophgg)y g%anpﬂem(r%}61a?wﬁ{$)aqd#1§ﬂﬁl}t‘ﬁ%m5dded
Pd/C (0.1 eq). THsinplege(] mmlem)séabrmcrde(pem Sathytvaentgy ePd(dmpfid, iapaen,
then stirred und sn ours The
product was filt -e%*?"‘ﬁéﬂ?% B’ﬁcﬁgg |aﬂé]r52‘n@)eﬂ‘ﬂéﬁﬁl'§ & SeREHOnIVESh  Et OH.
The 15 di ani ne \Amshmsedﬂ;wrgdﬂpubpdﬂ%ﬂﬁ]bﬁaﬂt%T kde 1Y Boiis Z Ond8ache( M 1)+ R

0.295 mnute Et h PLOSQ*{{@ hol i n- 4-yl et hoxy
benzi ni dazol - yIr 24 ‘E’t‘é r?qn} CEPEIRED ARE fitersd Whtahélsﬂgsé'dtcaélskie%m bed
in Exanpl e 1 usi oBar shiidn rmﬁmfehmzérwilﬁtrm&xwdgibz&%&hén%%%&%cg}pIeca

organic |l ayer was 20 concentrated and the resi was p ARRES

gel chronmat ogr apR¥to@Rseperative BPpC;1 The/produes aadyophidized telddyrassdar k redd| sh
brown oil. LOCMS mz 334.4 (MR +) R 1.08 mnutes. 4-Amno-3-[S-

(2-mor phol i n-4-y1 et boxy) Isane a7 9h a3 otk @t 8 ok 408 BB 2, One

25 The title co rid was synthesized as described In thod A
using ethyl 2-[5 '(lﬁoﬂ’fﬁ(ﬂr?&“"ﬂ@% n F@ﬁ%‘lﬁbﬁfﬂ?ﬁ@%@)@ﬂ’d@wmqflacﬁhéﬂe(Md

S-nitroant hr ami | Valenls® . and e |I|ca
chr omat ogr aphy (g@ioa% I\/galil Fbﬁdd-lo%l lzﬁﬂv&ogﬁﬁetlrcy}?é? Hﬁh{‘%&‘g‘.”@% Rl GRS red

product - LC/ M5 niBd begted at §ONGIES for@ Hougo Graguloes thelredctiAR B6IBS 10/Do@2/ 22598
PCT/ USO1142131 fe%@raﬁ%ém& ﬁlté}ed with a syringe filter disk. The clear solution is then

neutralized with TFA (2 couple of drops) and injected directly onto a preparative
HPLC. The products are lyophilized to dryness.

15  Method 15

NHR N‘@ R-YH NHR N@
X ’ -""_—b‘" x [

i = N ~" N
H NMP ] H
X N0 90-95 C Y N0
H 18 h I H
R
X, X'=F, Q1
Y =NH, 0, S

A dihaloquinolone such as a difluoroquinolone (12-15 Ig) was
Placed in a 1 dram (2 ml) vial. NMP (dry and pre-purged with argon for 5
minutes) was added to the vial (0.5 ml). The amine reagent (40-50 mg) was added
20  pext. If the amine was an HCI salt, the reaction was neutralized with TEA (~1.2-
1.5 equivalents). The reaction was purged again with argon for about 5 seconds,
and immediately capped. The reaction was typically heated in 2 heating block at
90-93°C for 18 hours. The reaction was followed by HPLC or LCMS. After
taldng 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



4§An1no 5- (2- nor phol i n-4-yl et hoxy) - 3-[ 5- (2- nor phol i n- 4-yl et hoxy) -
ben2|n1dazol 2-yl'] hydroqui notin-2-one The title conpound was synﬂﬁeﬁm%@@'
as- described in Exanple 1, 5 Method A using et hyl

2- [ 5- ( 2- nor phved pa2898y| et hoxy) benzi rn. i dazol - 2-yl ] acet at e aperusor/42131

6- am no- 2- ( 2- nor phol i n- 4- -yl et hoxy) benzenecarbonitrile. LM mz 535.4
(MH), R1.44 mnutes. Exanple 5

2-[ (Et hoxycar bonyl ) net hyl ] benzi mi dazol e- 5l8éar boxylic acid 10 The title
compound was synt hesi zed as described in Exanple 1 using

3, 4- di am nobenz 1d. The cru ria r|f|edb |.i ca_ gel
chr omat ogr aphy %‘gn%aﬁf\?t%q %H %{enﬁgﬁo&o at“ﬁ%“ ?Pe'&acﬂr%@ﬂ%f‘m&sma white
to off-white smesecbasdscze&ﬁnr&ﬂaoaﬁe(ﬂccﬁawtms tasell. cathdThiiik QSed) Wad¥dded to

- 2-[5-(N2N-di et hyl car.bampyl ) benzi m dazol - | | acetate 15
2- [ (Et hoxycar bo ?%?‘h;&% angs: FH%T&%%‘PB“@SE hiRyPoR leqpnegptyre, pddifiered g s

di ssol ved in THE;m ylrihee Filtdr B8k Preckich Isaﬁmzp@ezsltﬁédﬂﬂéu&mhﬂa@x&é heg vere
added, followed by dinmethylamne (2.0 Min THF, 1.1 eq). The reaction was

stirred at rdonfQURleE Ampeand gjestedi dinsetly oo 2 pEgpaative HPBE. Ahe profactsavsed t i ng
resi due was pugbﬁm@gdlyd@hgsg ca gel chromat ography (5:95 McOH: CHDbCI 2)
to.afford the 20 desired Conmpound. LCOMS nfz 276.2 (MH +), R 1.1 8 mnutes.
[ 2- (4- am no- 2- oxo( 3- hydr oqui nol yl )) benzi nrni dazol -5-yl]-N, N-

di et hyl car boxam de. The title corrpoun% was synt hesi zed as described in
Example 1, Method A using et-hyl

2-[5-(N, N- di et Ridyf 2beaamida) 20 ddiagaz ol - 2- yl]acet ate and 25
anthranilonitrile. The resulting solid was collected by filtration and

washed with water foll ofegluign afch?-phenylesedithise (1-0 ke adsihybdeouddct as a
w011 dio LColps Byt 1 £ PToleNAS S o SH A955. Y

02/ 22598 P
4- Am no- 3- E5- (n‘th:hnﬂmnMythﬂb@mph-) ﬂempmlamrdaﬁahc scﬂvept }vhwﬁmqeﬂ mnol i n- 2- one.

2- [ (Et hoxycar bo nm daz 5-car b c aci eq) was
di ssol ved in Tkﬁy%”ﬂ %X‘“i&)ef Iqi:i:hwc ¢ 3&:: oP thﬁyslle"feh hﬁrﬁr%’c I%'cﬁwéﬁ) wer e
separated, dried over Na:SQO« and thc solvcnt 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 H20. A precipitate formed which was
20  filered to yield the desired product as a green solid. LC/MS m/z 247.3 (MH+), R

1.46 minutes.

2-Amino-5-(4-methylpiperazinyl)benzenecarbonitrile
5-(4-Methylpiperazinyl)-2-nitrobenzenecarbonitrile (1.0 eq) was
dissolved in EtOAc. The flask was purged with nitrogen, and 10% Pd/C (0.1 eq)
25 wasadded. The flask was evacuated and purged with Hz three times. The resuiting
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



5 %dded, foll owed by norpholine (1.1 eq). The reaction was stirred at room
tenperature for 3 days then concentrated and purified by silica gel

chr omat ographywo(ogl-z;sgoo met hanol / di chl or omet hane). The product - cont &ﬂrNARg;UUE
fractions were  concentrated and dissolved in auhl -sous  PCTUS01/4213]

1, 2-di cbl oroet hane. -‘Anthranilonitrile (1.0 eq) was added fol |l owed by SnCl4
(5.0 eq) and the reaction was heated at 90&!710 overni ght. The reaction

m xture was concentrated and the resulting't’ési due was re- dissolved in
NaOH (2 M and heated at 90C for 4 hours. After cooling to room

tenperature, the chesdatdetapgy 801:bs MeBS:EONIROR NBERR Mol YBf er
foll owed by acetone to_dgfford the desired p?gtg%g?. LC/I\/ISIyni;Oz 5} 0.2 (MH),

R 1.95 ninutes. B4y L{EME mpr dihpéMEhe R10.95 minwtsne A sol ution of
4-brono-2-nitroaniline (1.0 eq) and SnCb (2.2 eq) in EtOH was heated at
reflex for 3 hours. After this time, the solution was poured onto ice,
brought to pH 10 Metkdd RM NaOH and extracted with Et20. The conbi ned
organic layers were dried over SO4 and concentrated. The resulting brown

oi | 20 was puri f iPeming-3cheuzioudazal2-yhé-(irmethylpipsrozindibyduaguinolin-2Haeanes) to

provide a light yellow sqihyl2 tefdilVRarll-2218%kek1 Rukind3.( nut es.
2-Nitro-4-(2-thienyl ? _phenyl)ginai n e 4-Br (Z)ym)- 2’-‘:3% t rlyggarﬁdl I nen?%(g] eq) and
Na2CO8 (2.0 eq) WeHuIRiRcEsBy azenesprtmitrila0(e@) vyredlissolvashinticdrper at ur e.

Ni t bub tpre f ' d
PdC12(appt) 2 (0. b payoeuas A BEFSAp: [G] bAALE WeSyiRhe BplIGB G, Toter

10 minutes, 2-t hrefyeeEesoighni ¥poacpeling] the nbigire wasDivicemaated mdde. NGOH (B

Concentrat od andDarg pidkdio i sad sAPHE S el DBl s by B "
separ at ed and0t hevaafirsesdiand| veagleed sequentatly vatht 0, \UHQL Ein@AcetonkheL.@yPisbi ned | 1
MAR 1005 WO 02/ 2 42131 -111.organic |layers were dried over
MySO4 and concen@%ﬁtﬂ%ﬁgggog%%&% mﬁ?“eé"s%?%‘?emmr et LﬁlFet"loﬁer BPeEk resi due
was purified by §httiosawerelcombinahat pgrifighly {ifea2@ohrdmh G aiexanes ) Méoyyi el d

lid. . MH+H),, R. 2.67 i . Et hyl
an g1 nge, 0 1 W G It 22 A b s L oL i,

R, 1.65 minutes.

15 Example 2
6-Amino-2-(2-morpholin-4-ylethoxy)benzenecarbonitrile

4-(Hydroxyethyl)morpholine (1.02 eq) was added to NaH (1.2 eq) in
NMP. After 10 minutes, 6-amino-2-fluorobenzenecarbonitrile (1.0 eq) was added
in NMP. The resuiting mixture was heated at 100°C for 1 hour. The mixture was

20  then cooled and poured into H:0. The aqueous layer was extracted with EtOAc.

The combined organic layérs were washed with brine, dried over Na:SQ, filtered,
and concentrated in vacuo to a yield a brown gum. The crude material was purified
by silica gel chromatography (5:1:95 MeOH:EtN:EtOAc) to give the desired
product. LC/MS m/z 248.3 (MH+), R: 1.26 minutes.

25  4-Amino-3-benzimidazol-2-y)-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,



21,N|tro 4- (2-thienyl)phenylamne (1.0 eq) and 10% Pd/C (0.1 eq) were
suspended in anhydrous EtOH at roomtenperature. The reaction flasi Mﬁsmﬁ
evacuat ed and subsequently filled with H2. The resulting m xture was

al lowed to swoktheler a hydrogen at nosphere for 3 hours. Ethyl

3- et hoxy-3-i nmi nopropanoate 10 hydrochloride (2.0 eq) was tHdWUdaat and t he
resulting mxture was heated at reflux for 12 hours- After this tinme, the
solution was filtered through a plug of ;gglite, concentrated, dissolved in
50 mM of 2N HCO and washed with CH2Cl2. The aqueous |ayer was brought to
pH 12 with concentrated NHAOH(aq) and extracted wth CH2Ch. The conbi ned
organic layers were dried with MJSO4 aExhnifle goncentrated to yield a brown

oi I which was pupig el.. chro thraphy (5:95 MOH: CH2A 2) to
provi de a yel l ow(so})ﬁﬁmﬁ{%%k%& 9’2‘8“? ‘rl]’ © R 1.98 nminutes.

4- Ami no- 3- (5- (2- t hi enyl )Dimpmwmadaaieurb&ywkddm qﬁ’%gﬁfg%ﬁmﬁs’ég E\he title
) 0 usi ng

d bed Ex
ethyl 2-[* - ?éﬁﬁ?‘}e %#éwei%f VDD ] b tipkaiptosphint O neg), amitrile.
LCI MBS m z 389. Z‘T‘(W)Qxyahﬂ)lﬁiﬁlzﬁﬂlﬁhn{ﬁﬁ cq)Eﬁ?-'fni:%b§C The na]fméc Baﬁﬂmgd ol aced ‘

5- Fl uor o- 2- ni tro hen%ét am ne | uor oni tr obenzene

in a dry round OBy fm&mmme@a@!eﬁpwuvﬁommm yThessheanggnser char ged
wi th acet onel deyapbted and\HEPRbR AR5 t he flask and the
resul ting sol utjon was stir red at p%ﬂpg?{;}fs W@mg‘ﬂ%’e@?@w precipitate

was formed wit fitRCEMeEDdo mfdt?etilaﬂ?rddduh-bmwrtdm D@M&EWGBW@JH@ ed and
the |iquid amuopiai¥@s al | oned to evaporate over several hours.” The crude
product was purified by flash chromatography on silica | 1 MAR 2005 WD

02/ 22598 - ﬁf P(rér SQL/ 42131 gel (85:15 hexanes: El OAc, product at Rf =
0.32, cont ahi n&r Phoflin-bylethpxy) eyzam- healisfice 1 (M), R 11.16 ni nutes.

2-Nitras-tl-(1,2,4-tri aq~9l )gbﬂ“]‘%m@_ . uor.o-2-nitropbenylamne (1.0
eq), |H1,2 4-tri az@] 3! Eﬂng%hﬂgﬁ?(gma XQefufrpphupanpe 1 feat ed at
100C for 1 houf® iorf Hs‘(iquG‘hPWs(Oqu) elihé @action 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  diamire was used without purification. LC/MS m/z 238.3 (MH+), R, 0.295
minutes.

Ethyl 2-[5—(2—morpholin~4—ylethoxy)benzimidazol-z-yl]acetate
The title compound was synthesized as described in Example 1 using
4-(2-morpholin—4—ylethoxy)bcnzene-1,2—diaminc. The organic layer was
20 concentrated and the residue was purified by silica gel chromatography (10:1:2

CH:Cl:MeOH:EtOAc) to yield a dark reddish brown oil. LC/MS m/z334.4
(MH+) R: 1.08 minutes.

;ﬁ-ﬁ;:ino-}[s-(2—morpholin-4—ylethoxy)benzimidazol-2-yl]—6-nitrohydroquinolin-

25 The title compound was synthesized as described in Example 1,
Method A using ethyl 2~[5-(2-mo:pho]in—4-ylethoxy)bcnzimidazol-2-yl]acctate and
5-nitroanthranilopitrile. The crude product was purified by silica gel
chromatography (5-10% MeOH in CH2Cl with 1% EtN) to give the desired
product. LC/MS m/z 451.2 (MH+), R:1.89 minutes.



rd£n1tenperature and slowy poured onto ice water. The resulting
préecipitate was filtered and dried under vacuumto yield the d 4'”&&?“5
product. The r L solid was recrystallized from Et CH ford pure
product as a brigz%ﬁ%gllow solid. LCIMB mz 206.2 (M), P‘F&i”asggzrlr?nut es.
10 Ethyl 2,f 5-[1-(.1,2,4-triazolyi)jbenzimdazol-2-yil acetate The title
conpound was synt hesi zed as described in EE le 7 using 2
nitro-5-[1-(1,2,4-triazol yl)Jphenyl am ne_ MS mz 272.1 (MH#), R 1.19

m nut es.

4- Am no- 3-{5-[1-(1, 2, 4- trlazonI)JllenZ| tingfaz 4l - 2-yl } hydroqui zt ol i n- 2nae

15 The title conp nd ynt d. as I bed in Exarrplel Met hod A
usi ng ethyl 2-{5- mvg%ﬁ F?'ﬁ*ﬁﬁéﬁ tﬁ?}@ﬁg‘?ﬁﬁ(‘:’éﬁ‘fﬁl’h@“ yldberst e and
anthranilonitril dazp éé %ﬂ"ﬂi"ﬂ\ﬂ%‘ %o ected and purified by silica gel

chr onmat ogr aph 92:7:1 CH2(l 2 OH Et 3 M Mz 344.3 (MH), R 2.01
m nut es. gZODEiag‘rpl e 9 Meth él\%ompound'\wl)as syn%esmedasdescnbed m(Exam%)fel

(4- Chl or o- 2- CyfandﬁEthStyA)usﬁg éﬁym)[SP(Q i labgagd ngéS Zdh.?%r}yl]acetatc and

yl ) acet ar ni delLi H(I;/é)%# was added to ethy

yl et hoxY) benzi mi *%@ﬂoat!’eiwlfc@mb@&ynwbw &t Cf?@@:m/zp:fﬂﬁelr | hour, 2
25 am no- 5-chl or qhgpzenesas ifidsr il e (0.82 eq) in THE was added. The
reaction was allowed to warmto 23 C and stirred overnight. The resulting
m xture was quenched with NH4C] (aqueous saturated solution) and extracted
with Et OAc. The conbi ned organic |ayer wer e washed with H, O and bri ne,
dried over Na2SO., | 1 MAR 2005 WO 021%@8—&" T/ USOL/ 42131 -113 filtered

and concentr at ed 2-[Etiagyéartofylyaéthfl]iRnBbgadoR Bldafboxii€agi ude naterial was
purified by sjlica gel chromatography (5:1 Et OAc: hexane) to give the

“desired prodict. LC/ M5 miReddls campaypd yas ﬁn@ewdﬁﬁﬁﬁﬂcégcdm&amplelusmg
4- Am no- 6-chl oro&ﬁ&nmm&hm%ﬂaﬁw,ﬁﬂ%ﬂwh ewbyg gui unol i n-2-one
azo

5 N-(4-chloro-2 Cé{?no%hen 5- nmor phol i n- 4- enzi m 2 yl ) acet anm de
(1.0 eq) was heat®@§m2 é\é%&@mq Chlojafforfighe ggsirad prodGt apa white to
off-white solid. LC/MS m/z 249.1 (MH+), R 1.35 minutes.

Ethyl 2-[5-(N,N-dimethylcarbamoyl)benzimidazol-2-yl]acetate :
15 ’2—[(Ethoxycarbony1)methyl]bcnzimidazolc-S—carboxylic acid (1.0 eq)
was dissolved in THF. HBTU (1.1 eq) and diisopropylethylamine (2.0 eq) were
added, followed by dimethylamine (2.0 M in THF, 1.1 eq). The reaction was
stirred at room temperature overnight then concentrated and the resulting residue
was purified by silica gel chromatography (5:95 MeOH:CH:C),) to afford the
20 desired compound. LC/MS m/z 276.2 (MH+), R, 1.18 minutes.

[2-(4-amino-2-oxe(3-hydroquinolyl))benzimidazol-5-yI]-N,N-
dimethylcarboxamide.
The title compound was synthesized as described in Example 1,
Method A using ethyl 2-{5+(N,N-dimethylcarbamoyl)benzimidazol-2-yljacetate and
25  anthranilopitrile. The resulting solid was collected by filtration and washed with
water followed by acetone to afford the desired product as a white solid. LC/MS
m#z 348.3 (MH +), R, 1.87 minutes. '



h%)urs. The resulting mxture was cool ed, and the resulting solid was :
filtered and washed with water to give the desired product. LQ/NEAM[M
396.4 (MH), ‘ﬁ)g%zjzgg m nutes. 10 Exanple 10 2-Nitro-5-piperidyl phenylantin
e The title CONPOURG was synt hesized as described in Exanpl@EoULIHy

pi peridine (3.0 eq, excess acts as base in place of NaH). The desired
product was obtained as a yellow, crystghine solid. LM nmz 222.2
(MH), R 2.53 15 minutes. Ethyl 2-(S-piperidylbenzimdazol-2-yl) acetate
The title conmpound was synt hesi zed as described in Exanple 7 using

2-ni tro-5-piperidyl phenyl arni ne. The d&shmgR @roduct was obtained as a

yellowoil. LC .m 8.3 ), 1. m nutes. 20 ' L

4- ani nOEiS- ( 5- pi 5}2‘5?%}1 ] éb@dﬁg‘l"ﬁ[\"‘é’% jﬁ?%gyﬁém|m9ﬁﬂ¥?ﬁ??m3%-%@.et .
conpound was synthesi ze escribed in Exanpl. : od B using ethy

2- (5- pi peri dyl benzi nni da%3@*%9%‘@%3%@Yﬁﬁazr@ﬂfaﬁ?laﬁrqawm feid (1.0r¢a
acyclic am de wess diselied inMHFI MBTE(INREIYRnE HigdopropllemplaiiRN2. 0lds wefesS| I ed
product was pbtajn %ﬁ}gll W n ttl)u,rlflcatlon by silica gel chronmatography 25
(96.5: 3. 0: o.§ d#ﬁ‘éf ONptRd: t@%,? e (b} el Ahemeastion wapstiaredtirgom R 1. 83
mnutes. 1 1 MABmgetafrdYor 82 ol LIS$h : :

1- (3-Am no-4-nit rophea 1) p ?gscz)tlﬁi di n%gryl ] %%%P%%ﬁﬁ%é%@ﬁat eafpg%rrpound
was synt hesi zed®ald %%é‘ﬁ‘cﬂy@&h@m%ﬁ@t el'g preglupigrontaining fractions were

3- (di net hyl am at ) $ S A S . t.h ase in
pl ace of 5 Nanl-l)%gélfﬁé/%fl\e}éaﬁ? glﬁ%)g\%dgmﬂm)ﬁﬁ%?x%@% i 'eé.&iﬁﬁgﬂ@iﬁn’]ea'g
2-{5-[ 3- (di met hsA A5 adrsyl feltowst bl ek [He re)ianil dezesction ya} hewedat 60°The titl e

d £ ] ' 7 ' .

TR A ooy e 3 ARSI AR Sad BpiehHHR) St Fliing pesie et e

product was obdissolved iraNaQH 2 M)and béaked at 0 WSfor #/howi3 1 After cdbiin} to Roml. 35
I nutes. 10 2-{5-13-( D get hyl . ' .

imn(r;ijps fr ol i di n§/ %%ﬁégm%aﬁ%{ﬁ"&%ﬁ%ﬂ VRE CHEG B §rashed with water followed by

acetone to afford the desired product. LC/MS m/z 390.2 (MH+), R: 1.95 minutes.

Example 7
15  4-Bromobenzene-1,2-diamine

A solution of 4-bromo-2-nitroaniline (1.0 eq) and SnCl: (2.2 eq) in
EtOH was heated at reflux for 3 hours. After this time, the solution was poured
onto ice, brought to pH 10 with 2M NaOH and extracted.with 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+), R: 1.33 minutes.

2-Nitro-4-(2-thienyl)phenylamine
4-Bromo-2-nitroaniline (1.0 eq) and Na:COs (2.0 eq) were dissolved
in DMF/Hz0 (5:1) at room temperature. Nitrogen was bubbled through the
25  reaction mixture for 5 minutes and PACh(dppf): (0.1 eq) was added. After stirring
at 23°C for approximately 10 minutes, 2-thiopeneboronic acid (1.1 eq) in DMF was
added and the reaction was heated at 90°C for 12 hours. After this time, the
solution was concentrated and partitioned between EtOAc and Hz20. The layers

were separated and the aqueous layer was extracted with EtOAc. The combined -



yhnophenyl ) acet ani de The title conpound was synthesized as described in
Exanple 9, Method B using ethyl 2- f 11 MAR 2005

[ 3- (di met hyl ami no) pyrrolidinyl]benzi m dazol -2- yl}acetate. LCIMs nlz

3.4 (M#), RMa@22¥Bnutes. 15 PCT/US01/42131

A. W no- 3-{5-[ 3-(di met hyl am no) pyrrolidinyl]benzi m dazol -2 yl}-6-

hl'or ohydr oqui nol i n- 2-one The title conpound was synt hesi zed as descri bed
in Exanple 9, Method B using 2- f

5-[ 3- (di met hyl am i no) pyrrolidinyl]benzi m dazol - 2- yI} N—(4-

chl or 0- 2- cyanopheg ponutes. 20
Exanpl e 12 Et hyl %ﬁ%ﬁﬁfﬂéﬁﬁdy%%ﬁ%ﬁﬁ%%ﬁ azol - 2- ace‘f7dlr She title
compound was synt HEdesulting dlack essidhe besipurificdbnsiicegel Chusamaggraphy (0-20%

(3-amno-4-nitro I r urified
by silica gel cﬁégg%t%%ng% ylf@%%gﬂ’gf\lg%gl Et%gﬁsdﬁg&?g? (WQ ggs?ﬁe desired
product. 25 LC/ M3uguwtes.3 mz (M), R 1.24 minutes. MAR 2005 WO

02/ 22598 PCTI | JSOL/ 42131 -115

2-[ S- (D et hylsam g@ﬂﬁ no phenyl)acetanride The
title corrpounolljawaEgQ%ly hesi z S eds%?l%‘(lga t¥faExarrpI e 9, Method B using
et PKI 2- I[5 (?I rrFt hyl ar ni n@®-Nerz4- mtuamﬂ)p)hé‘nyj{ah}mﬁt(aécﬁ aacnd)% Pd!C (0.1 eq)
anthranilonitri

4- Ami no- 3- [ 5- (di qn%{%%f%and%o'fﬁgﬁ%for“ﬁ% m?“VF’P?ﬁ?ﬁP’E‘}qLﬁhﬁé‘PaF?P“f‘aéhé’as The
title compound wasacsyted helsubedueasy ARaDwitbHs TR XY Bixfre W ModeroUsi NY

2-[5-(di met hyl am ben dazol C nopheny| ) acet ammi de. LCI M5
mz 320.2 (MH +), sif ‘%’ E’Fﬂm‘r"ﬁﬂ‘é@"“é}?&#ﬁféh%sfs ’f“é’ytﬁﬁ {ppxy-3-iminopropanoate
2- (5- cyanobeudi nlhy&faaﬂ)dm& (ylo)eapﬁisadmax ada&d 4ddtthEreGMIROMRE VRS RYRd Besi zed as

described’in Exan%)ﬂ ysi ng -am no-3-nitro-benzonitriie. LG M mz 2302
(MH+), R 1.29 ni A uégorl hours. Aftcr this time, the solution was filtered through a plug of

2- (4- Ani no- 2- oxo@hdayetrneamﬁelddismedlﬁllsmnﬁiaeﬁ%ﬁﬂéraﬁﬁrv&%htuhih|(§{g i the
conmpound was synt hesi zed as described in Exanple 9, 15 usi ng et hyl

2- (5- cyanobenzi nif@g9W 1ayeryyas hroughy te pH AQ withrcrnesniratesiNEGH (aq)(and extracted
with CHzCL2. The combined organic layers were dried with MgSO: and

c
5
42
4-
c

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-ylhydroquinolin-2-one
The title compound was synthesized as described in Example 1,
20  Method A using ethyl 2-{3-(2-hienyl)benzimidazol-2-yl]acetate and
anthranilonitrile. LC/MS m/z 359.2 (MH+), R, 2.68 minutes.

Example 8
S-Fluoro-2-nitrophenylamine
2,4-Difluoronitrobenzene (1.0 eq) was placed in a dry rc;und—
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 bours. A yellow precipitate was foried 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



a'éycl ic am de observed so the NaOwe step was not needed). LCMs mz 302.3
(MH +), R12:62 minutes. Exanple 14 2- (4- Ami no- 2--o0xo- 3- bydr oqui hbMjR 1005
benzi m dazol e- 5- car boxam di i ne 20

2- (4- Ami no- 2-wWaoxBsdydr oqui nol yl ) benzi m dazol e-5-carbonitrile (1.0 eq) in
Et OH was placed into a glass bomb, cooled to OC and HCl (gfCUESMUBDLI ed
through for 15 mnutes. The bonb was then seal ed, brought to room
tenperature and stirred overnight. The sgbvent was renoved in vacuo. The
resi due was dissolved in EtOH in a glass bonb and cooled to OC. NH3 (g) was

bubbl ed 25 thro . 15 m nhutes and the bonb was seal ed and heated to 80C
for 5 hours. i &m%%n%“gé%ﬂmt@(RTHBGQIdEﬁﬂa?ﬂinmitlﬁ,Jb.%lﬁol vent was

removed in vacuaCavslmzhesecr ude ) PE, Q9 UGty purified by reversed- phase
HPLC. LC/MS nfz 319. 2 (W)@R)’%7OH§11%‘§@§S§. Exanpl e 15

4- Am no- 3- [ 5- ( 2;gmr phol i n-4-yl et hoxy) - benzi m dazol - 2ryl ] bydr oqui nol i n- 2- one
5 The title co@%ﬁ%&@%f'ﬂ@ﬂﬂb&%@@mcri bed in Exanple 9, Method B -

using anthranilonitrile.sFhgrfks. LC i d S used w t hout
purification in hé I\IaObeg}}/;(zCI;? gg‘ﬁ’ %%yfsé{me]ﬁ.(ﬂﬁféﬁc%dé,‘f‘ffﬁ@k (+-0dgicnd was
purified by r dheqin Er€ heADdSED 1806CT Fol\)1 - hohS/ : <4 ), R
1.56 mnutes. rdfn c;{%g 5-1M)r18h€| i N-4-yl-2-ni ?&o%‘ﬁgﬁ%éﬁ‘?"&l%he
title conpound was sgnt hem FHORE Pausd patp des VYaerexBreplesiBigysedygtaterwasgphol | ne
(2 g 0 e?, ex)ces;f)"@mﬂ Ard dasl wdadyaggin {ral;@lié]@%ﬁ deSirdd 36621 THE }_c%"inl'g%/oll\i/clis iz
4.1 (MH +), i,nut es. Et ) "
2- (5- mor phol i n?—a %f%@ﬁ@l%%g%légﬂﬁ )‘%‘&fétp&{feprﬂfﬁmt 2§ 4 begle gapAURKaWAS

synt hesi zed asL88Y8mi/ba0b.2 MBXINR) €88 mitidd
5- nor phol i n- 4-yl - 2-ni t rophenyl am ne. The crude yellow oil was purified by

silica gelpchEQpbognap 89.5:10: 0.5 CH2C12: MeOH Et 3N) to yield the
desired productm}gsqg @Eﬂ%&fﬁé@%‘ﬁ?%@lﬂgqﬁﬂzﬂm@m (MH), R 1.31 minutes.
The title compound was synthesized as described in Example 7 using

2-n_1'u'0-5-[1—(1,2,4—triazolyl)]phenylamine. LC/MS m/z 272.1 (MH+), R/ 1.19
minutes,

4-Amin0—3—{5-[1-(1,2,4-triazolyl)]benzimidazol-Z-yl}hydroqu'molin-z-one
‘15 The title compound was synthesized as described in Example 1,
Method A using ethyl 2-{5-[1—(1,2,4—triazolyl)]benzimidazol-Z—yl}acctate 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-Z-cyanophenyl)—Z—(5~morpholin-4-ylbenzimidazol-Z-
yDacetamideliHMDS (2.5 eq) was added to ethyl 2-{5-(2-morpholin-4-
ylethoxy)benzirnidazoI-Z—y]]acetatc (1.0 eq) in THF at ~78°C. After 1 hour, 2-
25  amino-5-chlorobenzenecarbonitrile (0.82 eq) in THF was added. The reaction was
allowed to warm to 23°C and stirred overnight. The resulting mixture was
quenchbed with NH.C] (aqueous saturated solution) and extracted with EtOAc. The

combined organic layers were washed with H20 and brine, dried over Naz2S0.



20§ Met hod C -
4-}Ndroxy-3-(5-nnrpbo|in-4-y|benzinidazoI-Z‘yI)-I-benzyIhydroqpi@@h?mSZ-one
. To a solution of ethyl 2-(5-norpholin-4-ylbenzim dazol -2-yi)acetate (1.0
eq) in anhydr o %%t - 78C under an atnosphere of nitrogeRCHESHATIdEd
LiIHWOS (1 Min THE, 3.1 eq) and the solution was stirred for 1 hour. A
solution 25 of 1-benzyl benzo[d] 1, 3-oxazaper hydroine-2,4-dione (1.05 eq) in
anhydrous THE was then added dropwi se and tTfie resulting solution was
allowed to warmto 0OC 1 1 MAR 2005 WD Qz/ 22598 PCT/EJSOL/ 42131 -117 over 1

hour. The resul t i fil@rediash Yo eNRiSedTh PRGHESyidl I brdwa A1, ahi%%ﬂﬁ‘ﬁ%?é%& @4 ution.
of ammoni um chl ori d?l and the organic |ayer was separated. The aqueoﬁss | ayer

was extracted wiRURfiedpioaibea sel ehromyggraphydSdopdIAcdxane)targive thagesirel wer e

dried over Na2SQoausONCeMS AlBelMMREHR 1 99%uindles, Cr ude material was
di ssolved in toluene and 5 heated at reflux for 16 hours. The tol uene was

renoved in vacuo4a d the crude material was used without further .
purification. Thé "S’P’c%‘tfbfhlmé-@mla'iPhe'wﬂg'“&nmlti@ol%anhxﬂromhm-mﬂ 453. 1

(MH +), %2.9F mnutes. N-(4-chloro-2- henvD-2-(5- AL .
4- Hydr oxy- 3- ( 5- nor phol i n- 4- (I Becr,\rgi rﬁ%%ozpofn-yi-%/f% %’%’P%‘a“a? H‘Bi%z“?”."%‘%ﬁé Crude
4- hydr oxy- 3- ( 5- naPptstmide 141 6g) wanbgated dmNoOMz- @15 Mlin MEOH, 18 eq) at 70°C for 2

benzyl bydr oqui nOlyykts 2 : b Ssolved in . i

trifluoronet hanesfl't(J){Iﬁ}ats 'og?g?easgllkgg manc{e\tq%g%%ﬁ a?“ adlfgl&r?sglrtmﬁé"lﬁo"[ﬁs@w?ﬂé“d

resul ting sol uti otishedavithi wareraol ging thie desited praviudt. heMS &)z 3966 WH ), G, N1 OH
(aq), whereupon g.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. LCMs in/z 363.3 (M#), R 15
1.77 mnutes. Exanple 17 N-f

| - (3- Ami no- 4Pt r ophenyl ) pyrrol i di n_3- y1Exameplsd® oxy) car boxani de The title

conpound was synthgabaesipaiadficeiihigd | N1 Exanple 8 using
3-(tert-butoxycarbonyl am no)pyrrolidine (1.01 eq) with

di i sopropyl et hyl ami.ne (2. (Fhe2ite eamposmd wincsybtissizedias dpicrios in Exiagth 8 ufing
product was obt apRefuiRSEaNed A8 j |, d. LG MS M 2z 323. 3
(M), 1L 2. 53 m!F’nu‘t es-( & %dif tsGb X:?ste%bfageeoﬁﬁ)aﬂ). Thcg{esned pro%iuct was

2- (5-{3-[ (t ent - babtaned asa yediny | emitaibiepplid o LLAMSYH/4 B2z (MildazRI2 % yl ) acetate

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—z-yl}hydroquinoﬁn-}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 following purification by silica gel chromatography
25 (96.5:3.0:0.5 CH2Cl:MeOH:EtN, Rr0.2). LC/MS m/z 360.4 (MH+}, R 1.83

minutes.



I?e title conpound was synt hesi zed as described in Exanple 7 US‘”911%&@zw5
- [ 1- (3-am no-4-ni trophenyl)pyrrolidin-3-yl](tert-butoxy)carboxam de. "The
product was obtained as a yellowoil. LCMS mz 323.3 (MH), % 2.53
mnutes. | 1 YXRARZHWs WO 02/ 22598 PCT/ US01/ 42131 -118 PCT/US01/42131
3-[S-(3-am nopyrrolidinyl)benzir idazol-2-yl]-4-hydroxyhydroqui nolin-2-one
The title conmpound was synt hesi zed follow ng the procedure described in
Exanpl e 16, Method C using ethyl 2-(5-{3-[(Tert-

but oxy) car bonyl am no] pyrrol i di nyl ) benzi m dazol - 2-yl )acetate. The product

was 5 obtained as a yellow solid fol | opkf\dpreligavage of the benzyl group
(see procedure in Exanple 15 LC Ms nie §62_.3 (MH), R LS55 m nutes.

;I_ﬁanp! eI 18 (S-Knﬁsn@lm%ﬂﬁw :E'}ﬂ)lp)’frf)lédi@cﬁ'ﬂﬁih?ﬂmﬁmy e'[ hyl8] met hy| aT'One
1T, 4 tr i met hyl of hyl oned etie oitit vaF Salenfh i HRERICE R Sk
eq) as the basE{(dunathplapgm)piroliding (3.0 ke, qxces aninewes uott &ithebasefn sladergfght
yel | ow, crys4 alyi l - d. 3 (M), R 1.29 mnutes. Ethyl
2-(5-{[2-(d?%et%%ﬁgn%ﬁ@?%fﬁ@#ﬁk&&ﬁgﬁéhghgfig%?W§nidazol-2-y|)acetate The
title conpound was synthesized as described in Exanple 7 using 15

(3-am no- 4- ni t rBgbyb2{5}-2difibylamting)psurolidingll bynzinidadoj-L oy} keetateThe desired
T nutes. 3-(5- (12 (D1 ot e PSR e oiifitideg 1 eseribed it Edinple 7ising
gégggﬁingi \?v:go's;/[z#rg]gsi.zed Ch; d si)liyrh)ﬁgm'z%yExa m?e- iG'ighoezjel\/eg{hﬁgg&%ctﬁgng
ethyl 2-(5-{] 2-%&%ﬁ§ﬂy§ﬂPWG§em§?Wé}F RYT-AMEGY & i36imiEet- 2- vl ) acet at e.
‘The product was obtained as a pale yellow solid. LCMS niz 468.4 (MH), R7
2.26 mnutes. 3-(5-{

[ 2- (Di met hyltanit -Biethstidmiboypyrolidieplibenziladadol-2-y}}-V-(4-chloro-2-

bydr oxyhydr oquiayahephefylarcemniide The titl e conpound was synt hesi zed as

described in Exanple 16, Method C using
- 3-(5-{[ 2- (di rnet hyl am nofl&e hi4 jompotnd was syotbbsizedianilesaribdd in-Brhyplé 9,

hydr oxy -1 - benz bl Bjuf ey 25 PR Gromd iy ark BRI BhoiRS R4 1 11 ed by

yi}acetate. LC/MS m/z 423.4 (MH+), R/ 1.67 minutes.

15 4-Amino-3-{5-[3-(dimethylamino)pyrrolidinyl]benzimidazol-2-yi}-6-
chlorohydroquinolin-2-one _

The title compound was synthesized as described in Example 9,

Method B using 2-{5-[3-(dimethylamino)pyrrolidinyl}benzimidazol-2-yi}-N-(4-

chloro-2-cyanophenyl)acetamide. LC/MS m/z 423.4 (MH+), R:1.71 minutes.

20 Example 12
Ethyl 2—[5-(dimethylamino)benzinljdaml-z-yl]acetate
The title compound was synthesized as described in Example 7 using
(3-amino-4-pitrophenyl)dimethylamine. The resulting tan film was purified by
silica gel chromatography (5:1:94 MeOH:EtsN:CH:CL) to give the desired product.
25 LC/MS 248.3 m/z (MH+), R 1.24 minutes.



| 1 MAR 2005 WD 02/22598 PCTI US01142131 -119- reversed- phase HPLC twiﬁh.‘vd
the product as a yellowsolid. LM inlz 378.4 (MH#), R 1.99 mAL]t
Exanpl e 19 Met hod D 5 4-Chl or o- 3- (5- nor phol i n- 4-yl benzi m dazol 2
yl)-1-benzyl hyd¥B&# B i rt 2-one A solution of PCT/US01/42131

4- hydr oxy- 3- ( 5- nor phol i n- 4-yl benzi m dazol - 2- yI) 1-

benzyl hydroqui nol i n-2-one (1.0 eq) and POCJ1 in a dry, round-bottoned flask
was heated at 80C for 2 hours. The excess 13 was renoved in vacuo and
the crude material was quenched with water. The crude product was

col l ected by fil t2-§8-(Wimeli3izmmdo)pekzhideshi 21BN raphy (1:9
McOH: CH2CI 2) . 4- Chil o o- ?fﬂ?5 X DHYIFN (€ FarkdBhenfy )6 QAR

mor phol i n- 4-yl benzi ni dazol The WQ)COPPB\%’ZWWW@@W%MSW&@WHW% sol at ed

as - a -red solid. Mehp
45[ (2- Met bzxy:at hyl ) am rllggds- 51&%1 %E)%%%mylﬁélmy)l enzim daiche?t“f"fl 1-

benzyl hydr oqui nolanHQH'@ﬁJéfﬂES I’Mﬁlﬂ&({ 32 GVH +), R: 1.68 minutes.
4- chl or o- 3- (5- nor phol i a- 4-yl benzi mi dazol - 2-yl)-1- benzyl hydr oqui nol i n- 2- one
(1.0 eq) and EtOH was treated with 2-nmet hoxyethyl- amne (10 eq) at room

temperature. The & Aatibd 35 (dRkuYaahoRaREaAL AN EbiMol05 ond 0 NOUTS and
then the sol vent was renoved in vacuo. The crudé soli sonicated in

water, filtered. ~Qczi cat elib§ Hfleiseeppnsd wag syntiesizedasaigscaiyed in. Exkmplecy,ude 20

pr oduct was used MethboH 1 510.4 (MH), R
2.20 mnutes. [(2 %?ﬁ%%%é?ﬁfmwl%bfﬁéﬁz?@d%%ﬁﬁ% 4-yl benzi m dazoi - 2-

4-1(2- nethoxyethyl)anlno] 3 (5- nDrpholln 4- been2|n1dazoI 2- yI)-1- 25
benzyl hydr oqui nol i n- 2- one. was debenzyl ated using the procedure described in

Exanpl e 16 to produce the title corrpounﬁxa.h@%h@ mz 420.2 (M#), R 1.57

m nut es. ﬁ @%&ﬁéﬂ am_ng] - 3-(5-nor pholi n- 4-yl benzi m dazol - 2-

yI)bydrqu| no ‘{?FBHHEJQH’%%SYE‘C%‘P e product (see below). | | MAR

2005 WD 02/22598 PCT! USOl /%l compound was synthesized as described in Example 7 using
4-amino-3-pitro-benzonitrile. LC/MS m/z 230.2 (MH +), R: 1.29 minutes.

2—(ﬁ—Amino—z-oxo-3-hydroquinolyI)benzimidazole-s-carhonjtrile
The title compound was synthesized as described in Example 9,
15 Method B using ethyl 2-(5-cyanobenzimidazol-2-yl)acetate and anthranilonitrile (no
acyclic amide observed so the NaOMe step was not needed). LC/MS m/z 302.3
(MH +), R 2.62 minutes. |

Examgle 14
2-(4-Amino-Z-oxo-3-hydroquinolyl)benzimidazole-5-carboxamidine

2_0 2-(4-Amino-2-0xo0-3-hydroquinolyl)benzimidazole-5-carbonitrile (1.0
eq) in EtOH was placed into a glass bomb, cooled to 0°C and HCI (g) was bubbied
through for 15 minutes. The bomb was then sealed, brought to room temperature
and stirred overnight. The solvent was removed in vacuo. Tl;e residue was
dissolved in EtOH in 2 glass bomb and cooled to 0°C. NH: (g) was bubbled

25  through for 15 minutes and the bomb was sealed and heated to 80°C for 5 hours.



-420 4- :
[ (2- hydr oxyet hyl ) ami no] - 3- ( 5- nor phol i n- 4- yl benzi mi i dazol - 2- yl ) hydt bdfdR 2005
inolin- 2-one The title conpound was obtai ned as a side-product of the
debenzyl at i onWf0%/22598 PCT/US01/42131

4-[ (2- met hoxyet hyl ) am nol - 3- ( 5- nor phol i n- 4-yl benzi m dazol -2-yl) 5

1- benzyl hydr oqui nol i n- 2- one using the pro ure described in Exanple 16 and
was isolated by reversed-phase HPLC as a yellow solid. LCMS nmiz 406.2
(MH), R 1.39 mnutes. Exanple 20

4- ( Met hoxyam pomas&l’écdﬁ%@ftﬁiobéﬂjiﬁvﬁédma it GadeQirodircy Wis Purified by reversed- .
benzylhydrqu|noh%n-2-one The title congpund was synt hesi zed as descri bed
in Exanpl e 19, PR#sERSED MMy s 3t hiMByids Bx L7 mimes. The product was used

wi thout purification. 15 _
4- ( Met hoxyam no) - 3- ( 5- nor phol i n- 4yl benzi m dazol - 2- yl ) bydr oqui nol i n- 2- one
The title conpound was obtained as a yBkdmpledslid after debenzylation of

4- tb ti - 3-(9- bolin-4-ylb dazol -2-yl)-1-
benzyl hyd oqu natAmas- e erpholrefhora e magaret Bl dmasinalimt one 6.
LOMS iz 392.2 (M), Rndti€cdRph®vas Sriidhks a%':hes%%gyed i o%xgl-nlple-gbenzyl 4

tent-Butyl -3-{[3-(5-norel,olio-4-yl benzirni dazol -2-y1)-2-
hydr oqui nol yI | aMefed)B yringantheanienitile o e emde Fivelia damifle weomed wittionas

synt hesi zed as gﬁﬁﬁg? ' (ﬁa&% t ' .

1-t er n- but oxycar bony?@éﬁﬂﬁ@%i mg.s%glﬂgrggﬁﬁ@‘h %duﬁts‘g%f p"\f\ﬁﬁf’ﬂout

pur ification. zgy reversed-phase HPLC (DMSO/5% TFA). LC/MS m/z 466.4 (MH+), R/ 1.56

3- (5- Mor phol i n- 4yl henzi m dazol - 2-yl) - 4- (3- pi peri dyl am no) hydr oqui nol i n-2-0
ne The product was obtained as a yellow solid after debenzyl ati on of
tert-butyl-3-{ [3 -(5-norpholin-4-yl benzim dazol -2-yl)-2-o0xo-1-benzy] - 4-
hydr oqui nol y| j am no) pi peri di necar boxyl ate usi ng the procedure described in
i 1 MAR 200%5" WO 02/ 22598 PCTI US01142139Xam 6

5-Morpholin-4-yl-2-nitrophenylamine
The title compound was synthesized as described in Example 8 using
morpholine (3.0 eq, excess amine was used as the base in place of NaH). LC/MS
- miz224.1 (MH+), R; 1.89 minutes.

15 Ethyl 2-(S—morpholin-4-ylbenzimidazol-z-yl)acetate
The title compound was synthesized as described in Example 7 using
5-morpholin-4-yl-2-pitrophenylamine. The crude yellow oil was purified by silica
gel chromatography (89.5:10:0.5 CH:Cl2:MeOH:EtN) to yield the desired product
as a yellow solid. LC/MS m/z 290.3 (MH+), R; 1.31 minutes.

20 Method C
4-Hydroxy-3-(5-morpholin-4-ylbenzimidazol-2-y1)-1-benzylhydroquinolin-2-one
. To a solution of ethyl 2-(5-morpholin4-ylbenzimidazol-2-yl)acetate
(1.0 eq} in anhydrous THF at ~78°C under an atmosphere of nitrogen was added
LiHMDS (1 M in THF, 3.1 eq) and the solution was stirred for 1 hour. A solution
25 of 1-benzylbenzo[d]1,3-oxazaperhydroine-2,4-dione (1.05 eq) in anhydrous THF

was then added dropwise and the resuiting solution was allowed to warm to 0°C



Eféarrpl e 16. The t-butoxycarbonyl group is renoved under the reaction
conditions. LCMS in/z 445.4 (M#), R 1.73 mnutes. Exanple 22 {1 MAR 2[}[]5

tent - Butyl - 3- ({,§ gifagsst NOr phol i n- 4-yl benzi rni dazol - 2-y1) - 2- q@gﬂ% benzyl

hydr oqui nol yl j am no rret hyl ) pi peri di necarboxylate The title e10\éteg was
synt hesi zed as described in Exanple 19, Method D using

1-t en- but oxycar bonyl - 3- am nonet hyl pi peri dijjg. The product was used w thout

purification.

3- (5- Morphol i n-4-yl benzi m dazol - 2-yl ) - 4-[ (3-pi peri dyl net hyl ) anuno)- 10

hydr oqui nol i n- 2- 8Yf& 1Theur.t Thel resudténgpuiigde wassqueixthad mettl asstueatededghenns sailitigd. af t er

debenzyl ati on of

tent-butyl-3-({[ o a(ugmmum fBpride 2pd BRI P SRaratgd: HThs,agugous layer was
benzyl - 4- hydr oquéxtaktpd patriGbE 4 hmbs))pl'mne bbxdbxﬂ&tmghﬁa(mbab &vettSdritd obére

rocedure descr [ a nr/z 459 % 1. 71 m nutes.
? 15 Exanpl e 23 N%g concentrar{{PA n vacuo anCA tl}{s crude material was dlSSO ved ui) toluene and

4-{(2- (Di met hy| aheateda) sifiby Fdraginoa- Thé wnwae MRS kdntvad W RERZidA the crude
dazol - 2-yl)-1- benz Ih dro ui.inolin-2- one The titl'e conpound was

synt hesi zed as d®8EF? ERQHirabef Quriligaliph o dhopipdnidas obtained as a white

1, 1-di net byl et hyigﬁneqbcammgz 43 e HAAURS 2 YRFidheRd W t hout 20 purif | cation.
4-{[2- (D met byl am no)ethyl]am n o}-3-(5-norpholin-4-yl benzi m dazol -

yl ) hydroqui uol i n ti t% ound, was ohtai ned as a yel |l ow soI i d
after debenzyl a?'?lé'ﬁmd‘? @Hﬁ%ﬂ’ pzimidageied Hhhypseauirglin2-¢m- nor phol i n- 4

25 yl benzim dazol 2-yl) - 1eiaﬂaz,;ﬁ By _gqghmpéﬂonna_]%zmd 84 procedure
described in le 16. LC/ M5 rﬂgzyj433 M+),” R 1.55 mnﬂge 1 MAR

2005 WO 02/ 2¥%9 }[ggmj])mglzlrg-j_)nc @&e@x)@ﬁg}sgolm in trlﬂuoromethanesulfomc ac:d

3-(5-Morphol i n- aitlbaarimodarehs Rokb.) The ettt HndnXaTBHAM WATHAG) avd
benzyl hydr oqui nol i n- 2-

neutrahzed w:th 6 N NaOH (aq), whereupon a yellow precipitate formed. The
crude sotid was isolated by centrifugation and purified by reversed-phase HPL.C to

produce the desired product as 2 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—y]](tm-butoxy}carboxamide
The title compound was synthesized as described in Example 8 using
3-(tert-butoxycarbonylamino)pyrrolidine (1.01 eq) with diisopropylethylamipe {2.0
20  eq) as the base (in place of NaH). The product was obtained as an orange,
[ crystalline sotid. LC/MS m/z 323.3 (MH+), R: 2.53 minutes.

Ethyl 2-(5-{3-[(tert-butoxy)carbonylamino]pyrrolidinyl} benzimidazol-2-
yhacetate
The title compound was synthesized as described in Example 7 using
25 N—[1-(3-am\in0-4-nitrophenyl)pyrro1idin-3-y1](ren~butoxy)carboxamigie. The product
was obtained as a yellow oil. LC/MS m/z 323.3 (MH+), R 2.53 minutes.



Fhe title conpound was synthesized as described in Exanple 19, 5 Method D
usi ng 2-am nonet hyl t et rahydrof uran. The product was used without 11 MAR 2085
purification.

3- ( 5- Mor phol WR-2®%enzi i ni dazol - 2- yl ) - 4] (oxol an- 2- yhnet h§CTaS1H2§31

hydr oqui nol i n-2-one The title conpound was obtainéd as a yellow solid after
10 debenzyl ation of 3-(5-norpbolin-4-yl benzi m dazol -2-yl)-4-[(oxol an- 2-

yl met hyl ) am no] - 1- benzyl hydr oqui nol i n- 2-dh& usi ng the procedure described
in Exanple 16. LCOMS mz 446.5 (MH +), R 2.19 mnutes. Exanple 25
4-2-(Met hyl anmis ] = iR O ia4s . 1 |52-yl)-1- 15
benzyl hydr oqui no i(g{a%%]%%rahgl%@;blge co%@?jyﬁgxéomégﬁg%ﬁa@%%scri bed
in Exanple 19, Method Dlssiittegcompound was synthesized following the procedure

L-tert - but oxycaf00mu] il BRI 16> MG AL 215 fpduct was  used

W t hout purification.

4|§ Lza( Met hyl fitﬁﬂWhﬂhWﬂlﬁﬂhﬂ]@?HﬂW}bﬁﬁﬂ(j}hﬁhﬂm%)ﬂdmgziI‘H&' piaaﬁﬂl: lwzg 20I .

y ydroqui gol i n-2-one_The tit. onpoynd was oht ained as a yell ow soli }

after debe%zylogfaimgﬁa%? y%\f’\o{w( ?t"(lﬁ@fwn?ga‘#ﬁ’fﬁgeé’? Iﬁ'ﬁﬂqie&i"ﬁl REUPISCEPIOEINSe 1 i n- 4-

yl benzi m dazol Exambig-15). bDEGME hye 8633 (MBEH)NR2E. §9RindwedsNg t he procedure

described in Exanple 16. The t-butoxycarbonyl group is renoved under the

reaction conditions- 25 LOMsS mz 419.4 (MH +), % 1.50 mnutes. 1 1 MAR

2005 WD 02122 98 PCTI USOL/ 42131 -123 I,E‘xl%rrﬁllg 26 tent-Butyl-3- {

[ 3- (5- nor phol i n- 4-yl benzi mi dazol - 2-yl y==2= =| - beuzyt - 4-

hydr oqui nol yl j d¥iAnuiedmitobphtnpBicadinetyiatine)efiy@inicliylanidenpound was

synt hesi zed as descri bed]mi H‘B arTEI e 19, 5 Method D using ]

1-t en- but oxycar bony! - 3- atfi® gxﬁ"r“ PungiWas synficsiz el a5 dlseqnibgd @ Bragwle &psingout

purificatidf. 1,14-trimethylethylenediamine (1.01 eq) with diisopropylethylamine (2.0 eq) as the

3-(5- Mor phol i n-bgl_%l benzi n?hdafl ol - 2-’yl ) -4-(pyrrolidin-3-yl am no) hydroqui nolin
2 - one (i place o - The prodict was obtained as a bright yellow, crystalline

solid. LC/MS m/z 239.3 (MH+), R: 1.29 minutes.

Ethyl 2-(5-{[2-(dimethylamine)ethyljmethylamino}benzimidazol-2-yl)acetate
The title compound was synthesized as described in Example 7 using
15  (3-amino-4-nitrophenyl)[2-(dimethylamino)ethylJmethylamine. The desired product
was obtained as a yellow oil. LC/MS m/z 305.2 (MH+), R, 1.17 minutes.
3-(5-{[2-(Dimethylamino)ethylJmethylamino} benzimidazol-2-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)etbylJmethylamino } benzimidazol-2-
yhacetate. The product was obtained as a pale yellow solid. LC/MS m/z 468.4
(MH+), R: 2.26 minutes.

3-(5-{[2-(Dimethylamino)e;hyl]methylamino}benzimidazol-z-yl)-4—
hydroxyhydroquinolin-2-one

25 The title compound was synthesized as described in Example 16,
Metbod C using 3-(5-{[2-(dimethylamino)ethyl)methylamino}benzimidazol-2-yI)-4-
hydroxy-1-benzylhydroquinolin-2-one. The crude material was purified by



Tﬂe title conpound was obtained as a yellow solid after 10 debenzyl ati on of
t en- butyl - 3-{[ 3- (5- nor phol i n- 4-yl benzi mi dazol - 2-yl ) - 2- oxo-1- benzyI1-MAR 2005

- hydr oqui nol yl&‘i\%pyrrol i di necar boxyl ate using the proc?,gjfjég giscrl bed
: ATT3

i n Exanple 16. mz 431.4 (M#), R 1.50 m nutes.

4-[((2S) - 2- Ami no- 4- net hyl pentyl ) am no] - 3- (5- nor phol i n- 4-yl ben2| m dazol - 2.yl
) . 15 1- benzyl hydr oqui nol i n-2-one The tifjge conpound was synthesized as
described in Exanple 19, Method D using

(2S)-2-tert-but oxycar bonyl am no- 4- net hyl pentyl am ne. The product was used
Wi t hout purifi Catdvcmad—phase HPLC to yield the product as a yellow solid. LC/MS m/z378.4

4-1((2S)-2- Am nop& %Bi g}{l%e%an‘i nol - 3- (5- nor phol i n-4-yl benzi m dazol - 2-
20 yl) hydr oqui no tl e conmpound was obtained as a yellow solid
after debenzyl ation of

4-[((25)-2-am no-4-net hyl pentyl )am no] - 3- (5- rmrpholln 4-

yl benzi m dazol - 2-yl ) - 1- benzyl hydr oqui ndixampe bhe usi ng the procedure
described in WL‘%G LCOMS in/lz 461.4 (MH), RR 1.78 minutes. I 1 MAR
2005 WO 02/ 22598 O /42131 -124 Exanple 28 t-Butoxycarbonyi protected

4I g ( I( 2?) 2- lahrﬁ 30*Ehimb?yﬁbnﬁwh@lﬁﬂ-ﬁb}nﬁ{@ml%lp%hﬁw&?ﬁﬂﬁhmﬁﬁzO| 2
yl) -1 - benzyl hydr oqui nol i n- e conpound was synfhesized as
described in Exanple 19, gfbvclgg}yﬁb& morpholin-4-ylbenZimidazol-2-yl)-1-

(2S) - 2-tern- but OWHMWIM%B&M)WHMHBWdQG rodRodRbREY ALk YRS used

W t hout purification.
4- ((29) - 2- Ani noteaterhat $QCfor 3 popsty Fs excess BORI v srmeved in vasam 2dihe erado| - 2r

yl ) hydr oqui nol i anmﬁﬂevaIlaﬁenuaalvﬂmcmaowmc% pRRLA VR GoR vy glil-Rin SOl i d
aftier 10 debenzyl ati on

4-1((25)-2-aMf noaﬂémﬁﬁ%wbﬂwlgfhwmtog;am (WENHBIGHGL). 4-Chloro-3-(5-

yl benzi m dazol - Z2myinhsika W ehd} f)&ﬁ e
described in Exﬂa1 ipho 16%!@1)&:]?l bﬂ%lgl)?/g;ar 3'??%9 glrngﬁﬂf)a%gg P{gshgélgg&%%er t he

reaction condi tl@ﬁé"hd LS mizAT247 $.35migwe€6 mi nutes. Exanple 29

-[(2-Methoxyethyl)ammo]—3 (S-morphohn-d—ylbenzmudazol -2-yl}-1-
benzylhydroquinelin-2-one
15 A solution of 4-chloro-3-(5-morpholin-4-ylbenzimidazol-2-yl)-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 reflux for
16 hours and then the solvent was removed in vacuo. The crude solid was
sonicated in water, filtered, <cnicated in hexanes, and filtered again. The crude
20  product was used without further purification. LC/MS m/z 510.4 (MH+), R 2.20

! minutes.

4-[(2-Methoxyethyl)amino}-3-(5-morpholin-4-yIbenzimidazol-2-
yDhydroquinolin-2-one
4-[(2-meﬂ10xyethy])amino]~3-(5-morpholin—4—ylbcnzimidazol-2—yl)—1-
25  benzylhydroquinolin-2-one was debeuiylated using the procedure described in
Example 16 to produce the title compound. LC/MS m/z 420.2 (MH+), R, 1.57
minutes. 4-[(Z-hydroxycthyl)amino]—B-(S-morpholin-4-ylbenzirnidazol-2-

yl)hydroquinolin-2-one was produced as a side product (see below).



%5 4-Amno o - 11MAR 2005
3- (5- nor phol i n-4-yl benzi m dazol - 2-yl ) -1- benzyl hydr oqui i nol i n- 2- one ‘MQ
title conpou ynt hesi zed as described in Exanple 19, t hod D usi ng
amoni a in a%g)ea ZS §gI ass tube. The product was used vvithc?ﬁr%%ﬂmlﬁli cation
4- Am no- 3- ( 5- nor phol i n- 4-yl benzi m dazol - 2-yl ) hydr oqui nol i n-2-one 20 The
title conpound was obtained as a bright é%'l ow solid after debenzyl ati on of
4- am no- 3- (5- nor phol i n- 4-yl benzi m dazol - 2-yl ) -1- benzyl hydr oqui nof n- 2- one
usi ng the procedure described in Exanple 16 and purification by

rever sed- phase 4-f-Bydrokydthyl)yanzin@lL (S3mbiittolin-4Fy 18erCinidh AH258)h yEreqiRbEn-30 25
3-Benzi i m dazol2-éeyl - 4- hydr oxy- | - benzyl hydr oqui nol i n-2-one The title
conmpound was synt hesi zed as described in Exanple 16, Method C using ethyl
2- benzi m dazol - 2-yl acet aTle: titeh@npoouiiueds odtsned bt asiaedrameinfihel MAR 2005 VO .
02122598 PCT/USQ1142131 - - it ol jd . and used w thout further
purification. é%}wgzlﬁt}o? %fééfzgmf%eﬁ‘yaam?obg( rMQRbekin-4-ylbenzimidazol-2-yl)-

3- (Benzi mi dazol~tenyjilh off-0=che RGAZ e Y se MG BRLLEr A TOAR: 1e§B%n& hd ©
conpound was synthesized as described in Example 19, 5 Met Ro D using

3- benzi ni dazol 21359 by_1syersedsphase. BREG 93 hy@mcﬁgﬁﬁowm-@/néo&mw X Bele
product was useongighest purification. Exanple 31

3- Benzi m dazol - 2-yl - 4- (et hyl am no) bydr oqui nol i n-2--one The benzyl at ed
title conpound was synt hesi zed as described in 10 Exanple 19, Method D

usi ng net hyl am ne and. 3-(benzim dazo: - 2-§I )-4-chloro-1I-
benzyl hydr oqui nol i n-2-one. The produc le@t ai ned after debenzyl ati on as

a vyellow soli d-mﬁm@y;mnpsqsmbﬂolﬁ&ﬁgmmmaﬂo@ﬁsml e 16. LG M nfz
291.3 (M, Bedsyfidhdiquiiona-2-bxanpl e 32 15
3- Benzi ni dazol - 2-yl - 4- (et hyl am no) hydr oqui nol i n-2-one The benzyl ated title

conpound was synt hesi zg&?’&é’ﬂﬁé%‘?‘i’%éd"ais pyntipgizehisedesayibefiin Beanpl® 19551 ng
et hyl am ne and Meifdagnaiind BagQhylRydtbaytatife)| PleQsrhduct was used without

purification.

4—(Methoxyamino)-—3-(5-morpholin-4—ylbenzimidazol-%yl)hydroquinolin-?.—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-(5-morpholin-4-ylbenzimidazol-2—yl}—2-ox0-1-benzyl-4—
hydroquinelyl]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
terz-butyl-3-{[3~(5-morpholin-4-ylbenzimidazol-2-yl)-2-oxo-1-benzyl-4-

hydroquinolyllamino}piperidinecarboxylate using the procedure described in



behzyl hydr oqui nol i n-2-one. The title conpound was obtained after 11 MAR 2005

debenzylation as a yellow solid using the procedure described in Exanple

16. LOMsS Mz O (MH), It 2.01 mnutes. Exanple 33

3- Benzi m dazol agrrb?'ﬁzsﬂg[(oxol an- 2-yl n-et hyl ) am no) hydr oqui nol iRV EE The

benzyl ated titl e conmpound was synthesized as described in Exanple 19,

Met hod D using 2-am nonet hyl t etrahydrof urappiand 3- (benzi m dazol - 25

2-yl)-4-chloro-1-benzyl hydroqui nol i n-2-one. The title conpound was obt ai ned

after debenzyl ation as a yell ow solid using the procedure described in
Exanpl e 16. LC/ MExmopied61 TZ[C@W))YCMIEOWJ grbupiigwenesed WADeIOBL 22608 coddiffiont. 1 MAR

2005 PCTIUSO /

3- Benzi m dazol - A}“%%% F?%H%I Serl d)yIR'n‘}e%mlujuécﬁl noj bydroqw nol i n- 2-one The
protected title corrpound was synt hesi zed as described in Exanple 19,

Met hod D using 1-tert-butoxycarbonyl-4-am nonet hyl pi peridine and 5
3-(benzi m dazol - 2-yl) - 4- chl or o- I-benzyl Example 22 nol i n-2-one. The title
conmpound was obt 1 yel | ow
solid using the %éggogga é%ﬁ g%;%é‘ L E%ﬁy@%gﬂe lz'£374 3 (MH
+), R1.29 mnute PIp®

3-B d | -2-yl-4-T(4
enzi mi dazo y [ ( ﬂe%ﬂéyﬁkﬂo@){&% ig%grag’ﬂ BJ:d'm 1J

benzyl ated titl e conmpound was s Sl ze cr| e 19,
Met hod D using 4-Mdthagridusing i-fee- lmndy@iédneln?zarmndmzthylp@eydime 4Thdoﬂ>rommt {vas

benzyl hydr oqui no he. title conmpound was obtai ned after
debenzyl ati on. L!;e’& ‘%HBP'I i q'lo d using the procedure descri bed in Exanpl e

16. LOMsS Mz 3712 ( ), R 1.92 m nutes. Exanple 36

3- Benzi ni dazol - 23y(3-Morphelax-hlbynrimidesdhpdlet (B piperidy neting)amino]-
10 hydroqumohn 2-one

The title compound was obtained as a yellow solid after
debenzylation of terr-butyi-3-({[3-(5-morpholin4-ylbenzimidazol-2-yl)-2-oxo-1-
benzyl-4-hydroquinolylJamino }methyl)piperidinecarboxylate using the procedure
described in Example 16. LC/MS m/z 459.6 (MH+), R 1.71 minutes.

15 Example 23
4-{ [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

‘ 20  purification.

4-{[2-(Dimethylamino)ethyl]amino}-3-(5-morpholin-4-ylbenzimidazol-2-
yl)hydrequinolin-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-benzylhydroguinolin-2-one using the procedure described in
Example 16. LC/MS m/z 433.4 (MH+), Rs 1.55 minutes.



Tﬁle benzyl ated titl e conpound was synt hesi zed as described in Exarrp,lﬁ”.%z%g5
Met hod D using O net hyl hydroxyl am ne and 3-(benzi m dazol -2-yl)-4- chl 4 =
| - benzyl hyeri};{h%J n-2-one. The title conpound was obtained after
debenzyl ati on as™a f}el | ow solid using the procedure descrilMddSeH4aanpl e
16. L M5 mz 307.3 (MH#), R 1.77 mnutes. Exanple 37

3- Benzi m dazol - 2-yi - 4- (benzi m dazol - 6-yi gﬁzih no) hyd roqui nolin-2-one The
benzyl ated titl e conpound was synt hesi zed as described in 25 Exanple 19,
Met hod D using 5-am nobenzi m dazol e and 3-(benzi m dazol - 2-yl) - 4-

chl or o- 1- benzyl hydr oqui nol i n- 2- one. ThExdmple@4conpound was obtai ned after
debenzyl ati on agéMyel I ?,w ol id usi ngl t he procedure described in Exanple
16. LCIMB m z . E&WQQ&‘H' dazlzoxllsd-] (oxolanQayhopthyhaming}-02 122598
PCT/ USOL/ 42131 Repsyibydraguingling-ons. gonzi ni dazol - 2- yl - 4- ( phenyl ami no)

hydr oqui nol i n-2- one The t}ﬁnzﬁl ated title conpound was_synt hesized as
described in Exanpl e 19, PREIHEYPRIUDLE FAGSYARETizGdas fgggribed in Example 19,

3- (benzi m daw ol Methyd D1 2hRohey REIRMETRHGH O Atk BOddL G vos QG withle, titl e
conmpound was obt ai ned aﬁger debenz}{/l ati'on as a y@ﬂd'gé\}vvgagfﬁlge?\wéo% t he
procedur e descrB"EertioR- Exanple 16. LC/MS miz 353.4 (M), 82.38 ninutes.

10 Exanple 39 .

3- Benzi m dazol -R¢yMofpHotibL4416bri-Aafdta R 2lyd dradut i 2- one The
benzyl at ed titlyg.dmdﬁggé synt hesi Zed g‘s})‘ﬂé‘ggﬂ%{gyﬁygéaml e 19,
Met hod D using 3-am noqui nuclidine and 3-(benzi m dazol -2-yl)-4-

chl or o- 1- benzy! hydroqui Phd RugediiundV dbiaded £ §TRAND AR 0Dt ai ned af ter

debenzyl atiﬁ){n as_a yellow solid using the proceddre described in Exanple
16. LC Vs W z dsbeszviationphy3(Spmarpbglingd-yibenaimidaml-Eyhrl(exold-2-
3- Benzi m dazol -y2mthy1finditd)H-lazhvRedtidoRh 7 ' roqui noli.n-2one The
benzyl ated tit I%nco};rpounc] was @{}}r’]t?}%ﬁ@%?i%%g%g?% %cgd‘frggesmgcd m

Example 16. LC/MS m/z 446.5 (MH+), R: 2.19 minutes.

Example 25
4-{[2-(Methylamino)ethyl]Jamino}-3-(5-morpholin-4-ylbenzimidazol-2-yl)-1-
15 benzylhydroquinolin-2-one
The title compound was synthesized as described in Exampie 19,
Method D using 1-tert-butoxycarbonyl-1-methylethylenediamine. The product was

used without purification.

4-{[2-(Methylamino)ethylJamino}-3-(5-morpholin-4-ylbenzimidazol-2-
20  yhhydroquinolin-2-one
The title compound was obtained as a yellow solid after
debenzylation of 4-{{2-(methylamino)ethyl]amino}-3-(S-morpholin-4-
ylbenzimidazoi-2-yl)-1-benzylhydroquinolin-2-one using the procedure described in
Example 16. The t-butoxycarbonyl group is removed under the reaction conditions.
25 LC/MS m/z 419.4 {MH+), R: 1.50 minutes.



E>éarrp| e 19, Method D using 4-am nonethy]-1Himdazol e and ] 1 MAR 2009
3-(benzi m dazol -2- yl)-4-chloro-I|-benzyl hydroqui nolin-2-one. The tit
conmpound was (it’g.hgegg after 20 debenzylation as a yellow sglid usin the
procedure descr?B&a n Exanple 16. LG/ MS miz 357.4 (M), PRVYSOMALI hyt es.
1.1 MAR 205 WO 02/ 22598 PCTI USO /42131 -128 Exanple 41

3- Benzi nmi dazol - 2-yl - 4- (nor pphol i n- 4-yl ani 19y hydroqui nolin-2-one The

benzyl ated titl e conmpound was synthesized as described in Exanple 19,

Met hod D usi ng 4-am nonor pholine and 3-(benzi m dazol -2-yl)-4- 5

chl oro-1 - benzyi hydr oqui nol i n- 2- one TheEAamiple2éconpound was obt ai ned after

debenzyl ati on as I | d jn he. pr.oc re descrl bed in Exanpl e
16. LCIMS iz 3%’%‘ ‘%/‘ dEf'i%ﬁl Wbk
m dazol - 2-yl - YH'E?II‘F'W"?TBWE"EO The benzyl ated title

conpound was synt hesi zed escr | be e 19, Method D using
hydrazine and 3- (benzi ni diE%Pt"Qmﬂp?“ %%ISMXFQB%?FEWW&EWPWQ n- 2- one.

The title conpoundibe@p higa-8ebudsydarbeyl3umissyrdlidias.t The %@&ﬁﬂ%ﬁ@ l?ste& on
usi ng the procedure described in Exanple 16. LCIMS nlz R 1.19

m nutes 15 Exanpl&hoygpurification.
3- Benzi i dazol - 2-yl - 2- oxohydr ogui nol i ne4-carbonitrile

3- Benzi ni dazol - 23-y8-Mérgheligdoyibenbinild 3o R Y SN AYPi¥1lidin=-2y19@hof byd Yif2-
di ssol ved i n DMAgneand CuCN (10 eq) was added in one 3|700rt| g)h::]v ﬁ%‘gmr eaction

m xture was stirred at 90C overnight. The resulting m xture was allowed to
cool 20 to room tenperat UTm:tlﬁmﬁponMSvaadﬂ&dedWydllhﬁ sOnidA¥eEe precipitate

was rem)vedcg {bltratloq H 'ﬁzvvas treated with a sol ution of

hydr at ed Fe % ebefgylatiop. of fert %3 L %“?H@B’é‘ﬁély&‘?%&d%ﬁr}m 3ol and the
solution r emve%enﬂwwmmlﬂmmbyﬁoﬂaﬂﬁcﬂ@&@ WhrdgthENokdatre GschibBES) -
sat. Na2CO3 (2 ti ilized.” The resulting

powder was di sso‘P\%ﬂ%‘?lﬁlf HE’%F”FH?#@‘%@D&&@?@“%M ed at 60C

overnight. The resulting m xture was cooled to OC and water was

Example 27
4-[((25)-2~Amino-4-methylpentyl)amino}-3-(5-morpholin-4-ylbenzimidazol-2-yl)-
15 1-benzythydroquinolin-2-one
The title compound was syntbesized as described in Example 19,
Method D using (25)-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  ybhydroquinolin-2-one
The title compound was obtained as a yellow solid after
debenzylation of 4-[((25)-2-amino-4-methylpentyl)amino]-3-(5-morpholin-4-
ylbenzimidazol-2-yi)-1-benzythydroquinolin-2-one using the procedure described in
Example 16. LC/MS m/z 461.4 (MH+), R: 1.78 minutes.



ﬁlomﬂy added. Saturated Li OH was added dropwi se to the suspension to ?1%URZW5
6f 8, then the solid was filtered and washed with water (3 tines).
Purification reversed- phase HPLC afforded the desired product. LC/ M5
mz 287.1 (NM 0232981 89 minutes. 1 1 MAR 2005 WO 02/ 2259FFSOUSIBY 42131
-129 Exanple 44 Ethyl 2-(5, 6-dinethylbenziniidazol-2-yl)acetate The title
conpound was synt hesi zed as descri bed indgéanple 1 using

, 5-di rnet hyl benzene-1, 2-di am ne. The crude€ yellow oil was purified first
by silica 5 gel chromatography (96.5:3.0:0.5, CH2ClI2: MeOH EbN), and then

by recrystallization fromtoluene to yg [thg title conpound as a pale,
yellow solid. LCIMsS mz 233.1 (MH), ?@?&T‘S_mnutes 3- (5,

6- Di met hyl benzi Buaxysarbony) profecteddtK(25)-2-abune-inmfylbaty)amimel-352- one  The
title conpound warpholimdplbinzimidami-Aebc-binegthydropmolih-c-che, 10 Method C

usi ng et hyl 2-(5, 6-di net hyl benzi m dazol -2-yl)acetate. The crude materi al

was purified by silica gdhe s compowyl wshyntheszed ad dScripditExMafd)19t 0 yi el d

the title copoyRflodd O 13. 60

m nutes. 3- (5 6- D m‘?h’éﬁ%@?ﬁ‘%ﬁg’g&*@ %%mnf ch"g'V% ‘g'l\ﬂ’;ﬁ’é%zﬁ%yd

rogui nol i n- 2- orrodiBt Wheeused withow pamifiaatich.was synt hesi zed as described in
Exanpl e 19, Method D using 3-(5, 6-di net hyl benzi m dazol - 2-yl ) - 4- hydr oxy- 1-

benzyl hydr oqui 030 ned s a

or anée g;el I gw rlﬂhp!@;% ﬁ?h&l}&%ﬁg&%@&?mv 015’75' Pf’ Eg‘iazf’g‘%‘t - Bu

tyl 3-{ [3-(5, éﬁ)glrre enZi™fi  dazol - 2-yl)-2-oxo0-1 -benzyl 4- 20

hydr oqui nol yl ] am no} pi pe | t I nd was

synt hesi zed as descri bed@%@xet%ﬁ@ 3%3@ Ogﬁeli{gﬁ aﬁellfé” e
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Example 29
15 4-Amino-3-(S-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-(S-morpholin-4-ylbenzimidazol-2-yl)hydroquinolin-2-one

20 The title compound was obtained as a bright yellow solid after
debenzylation of 4-amino-3-(5-morpholin-4-ylbenzimidazol-2-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+), Rs 1.61 minutes.

Example 30
25  3-Benzimidazol-2-yl-4-hydroxy-1-benzylhydroquinolin-2-one
The title corpound was synthesized as described in Example 16,

Method C using ethyl 2-benzimidazo)-2-ylacetate. The product was obtained as a



hiidr oqui nol yl ) am no} pi peri di ne- car boxyl ate was debenzyl ated as ﬂq?ﬂ?i din
xanpl e 16. The crude material was purified by reversed-phase HPL o Vyield
the title conpound as a light yellow solid. LOMS mz 388.4 (M#), R 1.61
mnutes. 1 1 NERIZBHE WO 02/ 22598 PCTI USOLl 42131 -130 ExaRgrésypzist
3H- I m dazo[ 4, 5-bjpyridin-2-ylacetonitrile Ethyl cyanoacetate (1.5 eq) and
2,3-diam nopyridine (1 eq) were 5 heated_at 185C for 30 minutes. The
reaction m xture was cooled to room tenp‘é?%iture and the black solid was
triturated with ether. The desired product was thus obtained as a dark
brown powder. LG ; 4 4% tapy | '
b e i ig{lﬁns'b’lzlé ﬁ%g%gé%ﬂﬂ{éntha‘ Porfitatidh NUERES mEBBY 4 Bkl R,
3H | mi dazo[ 4, 5- b}-BY miinfites- 2- y| acetonitril e was suspended in EtOH, and
gaseous HC was bubbl ed through for 3 hours. The suspension i‘nitially
seenmed to dissoi. R LR : 1 | rost i nmredi ately.
The reaction m xﬁpﬂ\gzﬁ%:%gﬁga&'!%@g%egﬁgﬁ%&gﬂlg&?a%ﬁt ed NaHCO3 sol ution
was carefully added. Sol be tigereomBound svaalsyusheadeibab described ingExamplepld,t 0 a

value of 7.6.5T phas tr wi t.-h Et OAc d the
organi o ext r ast oot BN S RRRRR% ISR L BED Bl 05, Pl
under reduced prasdyreduct Was usebwithest puaificagonr i fi ed by chr omat ogr aphy on
silicagel (10% MeOH in CH2Cb with 1% Et 3N) providing the desired product
as a light brown solid. LM ni/z 206.1 (M#), RL 0.97 mnutes. 20

4- Am no- 3- (3H-i m dazo[ 4, 5- bj pyri di n- 2- gl dhleg! i n-2( 11 T)-one Li HVDS (3.0
eq) was added to ethyl 3H-im dazo 4, S-ijﬂ—cri'n- 2- ylacetate (1.0 eq) in
THE at -78C. Af t:BemidapniZed-4-(methglamirahydrbgdinolimZevbenzenecar bonitril e
(1.1 eq) in THE was addeds The . i ] [ . I Q warmto
roomtenperature, stirred eo@%ﬁ%ﬁ#‘%,cg%@n?tﬁ%ﬁ%ne %ﬁ?(%lé d%g’g’vel’nni ght. The
m xture was tbolledmpls PCMetdd uesingethyliniibe and. Apasimglazb 2 yi)at-etdoroNH4 Cl

solution. A pregihi 24l nes fi e f .apd ) shed repeatedly
with ether to yicde hgoqg%éﬁgancéonﬁgﬁ%%‘ggé) hmgeﬁtaﬁffrc}é%ﬁ'zggﬁ’qno?s 4 C/MB Mz
278.2 (M), Ryello®2olid wsingele. procedure described in Example 16. LC/MS m/z 291.3

{MH+), R: 1.64 minutes.

Example 32
15 3-Benzimidazol-2-yl-4-(ethylamino)hydroquinolin-2-one
The benzylated title compound was synthesized as described in
Example 19, Method D using ethylamine and 3-(benzimidazol-2-yl)-4-chloro-1-
benzylhydroquinolin-2-one. The title compound was obmihcd after debenzylatioin
as a yellow solid using the procedure described in Example 16. LC/MS m/z 305.3
20 (MH+), R 2.01 minutes.

Example 33
3—Benzimidazo!-2—yl—4-[{oxolan-Z—ylmethyl)amino]hyquuinolin-i—one
The benzylated title compound was synthesized as described in
Example 19, Method D using 2-aminomethyltetrahydrofuran and 3-(benzimidazol-
25 2—y1)—4—chior0—I-bcnzylhydroquinoiin-z-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. '
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6- Mor phol i n-4-yl -3-nitropyridin-2-am ne Mrpholine (4 eq) was adgﬁﬁnmuﬁ
suspensi on O{v&%&ﬁ% ro-3- nitropyridin-2-amine (1 eq) in CH3CN,

r

reaction mx stirred at 5 70C for 5 hours. The sSITaIFPIRRRY
evapor at ed under reduced pressure, and the residue was triturated with
ether to afford the desired conpound as glzg_ri ght yellow powder. LC/MS mz
225.0 (MH), It 1.79 mnutes. Ethyl
(5-norpholin-4-yl-3H1imdazo(4, 5-b]pyridin-2-yl)acetate To a sol ution
6-chl oro-3-nitropyridin-2-amne (1.0 &tWaniple 54 OH was 10 added Pd/C (0.1
eq). The reaction vessel was repeatedly purged with hydrogen and then
stirred under 2 BSAHBgaTe-Zidd fhpperidyimethyhaminolthyirpgiipelin-ZoRg| 3- et hoxy- 3-
- i m nopr opanoate hydr och! o igrelrds (e mtng 4RAuiellz QN8 dQLALAT and the
reaction mxture was refluxed overnight. The reaction mxture was cool ed
t o room t enper av@mple 19; Method § wsincoliigv-butewarbenybiamincamrthyipiperplinecanda s
washed wit hsEt b emidhdo Y t,i : e reduce :
pressure, t he %@fdue vvagﬁgﬁrl #l%rg 1by si Hécrg(ﬁlé'gq%}gﬁ%haﬁgg{ﬂgﬁﬂvp? 5 MEOH i n
CH2C12 wi t h | 9owas 3hfpinpd afidr dieprgtection ahdsiebadyiptimdasct yedsw aolidt wimp thel | d- LC/ MS

mz 291.3 (MH+ Jri.nu . A~ Am.no: 3- ( 5- -4yl - 3H i m dazo
[4,5-b] pyridi f‘?% r%a%ﬁ%?ir;@& ’FtnEf’a‘%{“l‘ﬁ)l-ﬁo%@N%{QEPW-F’B%%%M%%W&

synt hesi zed as described in Exanple 45, 20 Method E using et hyl

2- (5-nnor phol i n-4-ylirnidazol o[ 5, 4-b) pyridin-2-yl)acetate and

2- am nobenzenecarbonitrile, with a no rkup procedure.. After
guenching wth_ at. 8 BRI J l.oride.sa] ution, the two
phases were sgpﬁ;ﬁng’?%gglig’?lgq’%%g aqu-Zgﬁﬁsgﬁgﬁgésﬂe%@td FoquPIONnGA-9%€ Er oac.  Upon.
standi ng, d0solid for nEthedwokzypateditiei doatpethdowds sphthéshred as gaofibedant r act s. The

precipitate, a 25-solid, -was filter of f .and drj ed.
Purification bf;‘ rﬁréﬁlgﬁg,gfo%ﬁg«gle) %Wﬁ%ﬁ%‘f%&?‘n&bﬁwﬂd gw&%@hgyhﬁéﬁtﬂ"gﬂ'lpr oduct
as a reddi sh sobizilhyBGaWBolizoB6 3T i binpoiidvARbiatied uft@debénz}laMR 2065 WO
0222598 PCTI UL L b dotia vdig 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-(methoxyamine)hydroquinolin-2-one
The benzylated title compound was synthesized as described in
Example 19, Method D using O-methylhydroxylamine and 3-(benzimidazol-2-yI)-4-
chloro-1-benzylhydroquinolin-2-one. The title compound was obtained after
20  debenzylation as a yellow selid 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.



Extanpl e 47 4- Anino-5-[ (2R, 6S)

-2, 6-di nmet hyl nor phol i n-4-yl]-3-(3Him dazo[ 4, 5-b] pyri di n- 11 MAR 2005
2-yl)quinolin-2(IH-one LiHVDS (3.0 eq) was added to ethyl

3H i mi dazo[ 4, Swhppyastdi n-2- 5 ylacetate (1.0 eq) in THE at pcT@Shasfster 20
m nutes, a solution of 2-am no-6

[ (2R, 68) 2, 6-di met hyl nor phol i n- 4- yI]benzonltrl le (1.1 eq) in THE was added.
The resulti ng mixture was allowed to warnm%o roomtenperature, stirred for
2 hours and then heated to 60C overnight. The m xture was cooled to 0C and
guenched with an aqueous saturated NHACI = I%l on. The aqueous phase was
extracted with 10 C142C12 (5 tinmes) and anic extracts were

coll ected, dried xmﬁﬁnm;-mM(mnglanﬁmhmoqumnm product was

urified b HPLC. LCI M5 | 391 m nut es. | e 48 Et hyl
?5 [ 3- (di rr)ét hyl ani no) pyrr %wﬁ%wg ﬂe%'ziﬂaam P lig_ 15 d
yl }acetate 6- chI (Bxﬁmﬁle rlBtM@th&i D1 Pkl ibel hrdes- @éﬂz@ﬂﬂ%lé—%—ﬁcmOto-l-

(dl rnet hyl am i di ne (1.1 eg&GV\ere di ssol ved i n CH3CN and
di i sopropyl et %‘?"ﬁg‘é’ groguipeln-Zrepe- Jhgdide compoupd das obsained afierdebengalstioneat ed at
70C overni ght hhe yBIRWEJLQ NsiPfhe PRREARE SQcritR@ M LM 86.UL ﬁMﬁ}?ﬁ %ﬁg et or

sol vent was 20 eva orated The reSidue was triturated wth et

and dried under DB 2-BEmipstesn/ 2 252.2 (MH+), R 1.09 minutes). The

i sol at ed product (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 resul ks mj;g(t ure was allowed to stir
under a hydrogen3$ here over ni ght.. 3- et hoxy-3-i m nopr opanoat e
hydy ochl ori de (2 "é‘ﬁ‘}‘g MK ‘H’H&@Hd'&r?dy’?‘ﬂé‘°)bﬁé’§lﬂ“ﬂ% 2fimet ur e was heat ed

at reflux oveonight. The sk utizpRteW@8e boE b Msesryﬁﬂesﬁehwu&&:&ﬂhﬁte and
evapor at ed under reduced pressure. The residue was suspended in CH2G 2 and

concent rat ed NH4EXRRRle 12 dehod using 3- aml!loﬁ‘ﬁmllcildwaéﬂch%‘fheé%@éﬁamfﬁé’l) NHACL t hus
formed was filteggerof- 5enzﬁ%§h$dﬁfhoﬁﬂ-§§ﬁ§ \foﬁ‘éﬁle&%&%ﬁh% oBlthedi ey 30 Or gani c
va

phase was dried (Na2SO4) poration of the solvent and trituration of the
1 1 MAR 2005 WO #eoespylatiop apeygliosap)id psingthe prpggiure 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)amino]hydroquinolin-2-one
The benzylated title compound was synthesized as described in
Example 19, Method D using 4-aminomethyl-1H-imidazole and 3-(benzimidazol-2-
yl)-4-chloro-1-benzylhydroquinolin-2-one. The title compound was obtained after
} 20  debenzylation as a yellow solid using the procedure described in Example 16.
LC/MS m/z 357.4 (MH+), Ri1.34 minutes.



E’esi due with ether gave a light green powder. LG Ms mz 318.1 (M1 Mige 20081
m nutes. 4- Am no-3-5-[3-(di nethyl am no) pyrrolidin-1-yi]-3Himdazo[4, 5-b]

ridin-2- Y| uinolin-2(1H -one } 5 LiHWDS (3.5 eq) was added to ethyl
% [ 3- Wl) o22sb8 (1H J ( D PCT/US01/42131 Y
(di net hyl ami no) pyrrolidin-1-yl]-3Hinidazo[ 4, 5-b] pyridin-2-yl}acetate (1.0
eq) in THE at -40 C. After 10 m nutes, g,golution of
2- am nobenzenecarbonitrile (1.1 eq) in was added. The resulting

m xture was allowed to warmto room tenperature, stirred for 1 h and then
heated to 60 C overni ght. The mxturem@m@ﬂcool ed to roomtenperature and
quenched with NHACI (ag, saturated). The agueous phase was extracted with
CH202 (5 timesy: Wﬁ@“ﬂ?’@&%ﬂfﬂ%&%ﬂ'ﬂﬂhwﬂﬂ%@r@ﬂwm%sol ution during

the extractions. Evapor altﬂecygug,f,atg@gﬂes&h]\lﬁgﬁgd Hﬂ%ﬁ%%”%ggEQ%s ure

afforded a brown solid that was tritura repe and acet one
to obtain a y&xmspiedPMathet Dowinget-amin@GhiPholine 2@ G-(Bengziviidazo)-2-R1)4-48

m nutes. 155EX __6%@ -(4-F | piperazinyl )-6-ni.trobenzenecarbonitrile .
2,6-Dinitr ogen?giﬁlleoglar 0 lﬁéﬁ?@"{‘% g%geq)ﬁ%nngﬁe%ﬁﬁ?ﬁdp?ﬁépwg(‘ €6 eq) were
di ssol ved i n DNftenZitidiones alyeliavy salil using aire jrecuied dascr®O il RXampldir s. The

solution was c ture and poured into H20. A precipitate
20 formed whi c%@mngg "%’?P%%?W@P%Eﬁg%“desi red product as a brown solid.

LOMS mz 260.1 (M), R 1.69 m nutes. 6-Am no-2-(4-ethyl
pi per azi nyl ) benzenecarbonitrile
2- (4- Et hyl pi perazi nyl)-6-nitrobenzeneEsampkei®rile (1.0 eq) was dissolved in

Et OH and Et OA‘C3-B-Enﬁnii&ﬁ§li52-£f%39&'fa§:ﬁng)ﬂvﬁgéguim%l{%?nd 10% Pd/ C (0.1 25 eq) was

added. The flask was evacu and WHHP1S three tines. The
resulting Mdxture was stlhe bextybwedrtileghinpaind e By iteRRed ad dbstribed fe M Xt Ur e

was filtered thro |t and .the filter pad was washed with Et OAc. The
sol vent was 1 if:“ i%g@et!m% 'ﬁ?ﬁﬂ%@“ﬁﬁd/{ﬁg%%‘z‘ﬂﬂﬁmP%Ved in
vacuo to provi Uszgihpirdpdiolied-@reo drtettita solpoiel Wawob@inkdlas 4 (#IVe @li@ 231. 2
(M), 121 L 4%&:’:@1 dt%{etngﬁation using the procedure described in Example 16. LC/MS m/z

292.3 (MH+), R 1.19 minutes.

15 Example 43
3-Benzimidazol-2-yl-2-oxohydroquinoline-4-carbonitrile

3-Benzimidazol-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 resulting mixture was allowed to cool

20  to room temperature, water was added, and the orange Pprecipitate 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 watcrl'(3 times). Purification by

reversed-phase HPLC afforded the desired product. LC/MS m/z 287.1 (MH +), R:
1.89 minutes.



4-‘.§1Am' no- 3- (1H benzi m dazol - 2-yl ) - 5- (4- et hyl pi perazi n-1-yl ) gni nol i q@@]@ag on
elt-BuLi (3.1 eq) was added to ethyl 2-benzi i dazol -2-yl acet ate1(1. eq)
and 6-am no- 2\‘§ et hyl pi perazi nyl ) benzenecarbonitrile (1.0 eq) in THE at

0C. The reactV88¥#8% stirred overnight. The resulting ni x®PGFESWA3uenched
with NH4AC (aq, saturated) and extracte with Et OAc. The conbi ned organic

| ayers were washed with H20 and brine, drj.ed over Na2SO4, filtered, and
concentrated in vacuo to yield a brown sot?’d. The crude material was
triturated with CH 2Cl2 and 10 MeOH to provide a tan solid. LG MS mz 389.1

(MH), R 1.80 mnutes. Exanples 50-154 E{ﬁ,fgéwi nobenzonitriles or isatoic
anhydride starting materials used to synthesize Exanpl es 50-154 are

readi |y recogni z&¥ 2tf5.6ptimedyyibepzmidagolt2d)agetate  They were eit her
comercially avail abl e or i LAg 4t I 1 hown above
(e.g. Exanples 1, 2, and }glgé%%%h%oﬁﬂg/%%gdg %_Cﬁlag‘ﬁ%s_%ﬁ%n%?cmﬁc?usmg
(phenyhnet hyl ) - 2#.73dimethghergraez] . Ardiamint( TH crlide yellonasil synplrificd fiesd bf eilitoWi Ng

1951, %57 () 578 Bl BB S EEVGIR MRS " Ty T
benzi i dazol e_’ ac etcgtselizavendrdno tolnede tmyyimmetnuagoraﬁmhd dé abila,eﬁ:uoﬂ%mi th ethyl
3-ethoxy-3-im nogbﬂﬂgr’}zgza]&%'{%gﬁ%%ﬁr?de. as shown in Exanple 1. The

requisite diam neés Use e&5eB™MFE al so readily recognizabl e by
one skilled in the art and nay be synthesized foll owi ng Methods 1-9. The

i sat oi ¢ anhydr i d45,6vkmethylheptimilassithylj-hbydory-1behBaE@dréqiastaind-af USi Ng

met hods C and D. The 2- a;ﬁ]n Renzoni t%i | es re coupled with the

benzi m daazol e acetates u %g FETIRGROEYas SnpREed B ST R AR BRI, exanpl e
49,) or the géder Methpd Goathgreehys 45,6 Aishdihyitehfimidador b- 1200 Thd\Qu@2/ 22598

PCTI USO1142131 l:IL]§[5e .I\(Et hod Eﬁié; HIQ/DS g3-4 eq) was added to the benzi m dazol e
acetate (1.0 eq) ' > THEPFAYCLYIEE H“%ﬂ’ﬁé’ﬂ’%‘{' (A3 b-anGHefge-MeOR to78C t o
0C). After 20 mi pickiale titk cospbutidiaga yelfovt $8d 21 amBohe SRRk d)er(Glegl €q) in
THE was then added. The resulting 5 m xture was allowed to warmto room

t enper at ur e, sti ¥ 8§ for 1-3 hours and was then heated to approx. 40C -
65C (I hour to 12 hours). The m xture was cooled to OC and quenched with

NHACI (aq, sat ur 3{®B6Dimdtheibempiteitisol2hAEe chlers- oz &S quinolin-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-
benzylbydroquinolin-2-one. The title compound was obtained as an orange-yellow
sohd. LC/MS m/z 414.2 (MH+), R: 2.47 minutes.

tert-Butyl 3-{[3-(5,6-dimethylbenzimidazol-2-yl)-2-oxo-1-benzyl-4-
20 hydroquinolyl]Jamine}piperidinecarboxylate
The title compound was synthesized as described in Exampte 19,
Method D using 1-fert-butoxycarbonyl-3-aminopiperidine. The crude material was
purified by silica gel chromatography (99:1 CH2Cl2: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—z-yl)-fl-(3-piperidylamino)hydroquinqh‘n-z-one
tert-Butyl 3-{[3-(5,6-dimethylbenzimidazol-2-y1)-2-0xo0-1-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 minﬁtf:s.



V\jth CH2Cl Z or Et OAc, and the organic extracts were collected, dried _
(Na2S™4), and filtered. Evaporation of the solvent under reducéd MWRE8ur e
and purifica%ﬁn of 10 the residue by silica gel chronmatography or HPLC
provi ded the A2 ¥A%8 qui nol i none pr oducts. Exanpl eNanmel CIRGE/US Y424+

504- am no- 3-{5-j (3S)-3-389.4 (di nethylam no)pyrrolidin-l -yl]-1 H

benzi m dazol -2- | uinoiin-2 1 H one . -130-

514-[(3S)-1-azabicycl o[ 2. 2. 2] oct - 3-yl am no?- 3-420 (1

H benzi m dazol -2-yi)-6-chloroquinolin- 2 1 H)-one

524-[(3R) - 1- azabi cycl o[ 2. 2. 2] oct - 3-yI ama%ﬂleﬁo 3-(1
H benzi m dazol - 2-yl ) - 6- chl or oqui nol i n- -one 533-(1

H benzi mi dazol - 2aqinjdadofl#(s3 dia Zyl3cetdHicdBd Nyl ami no) pyrrolidin-|
-ylJquinolin- 2 1 H ne %23 ﬁl— be%l-‘gi ni dazol - 2-yi ) - 6-chl oro-4-[ (3R) - 408. 1'
3- (di et hyl ami no) pyrroli Eﬂﬁ dyangacttaigiChd lefhand 2, I Haminopyridine (1 eq) were

554-am no- 3-§ 5-kedred E.;Mjptﬁﬁ{ S ks ;%16 ljeﬁé_fﬁ'oﬁ%lx&re was cooled to room

benzi m dazol - 2-yl ] - 1- et hyl qui nol I n-2(1 one R

564- ani no- 3- ( 6- {smpryatorei and theyblack sphi®@ds Ritdyaad ivith dthen| TRe ddsired Mrodidiwas 1

ootz 1 1 ot S R R Lhglhget i o >

di et hyl pi per azinmutes.yl ] -1 H benzi mi dazol-2- | uinoiin-2 1 H)-one 1 1 MAR
2005 WD 02/ 22598

Ethyl 3H-imidazo[4,5-b]pyridin-2-ylacetate

10 3H—Imidazo[4,S-b]pyridin—Z-ylacétonitri]e 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
mixtere was cooled to 0°C and a cold saturated NaHCOs solution was carefully
added. Solid NaHCOs was also added to bring the pH to a value of 7.6. The

15 aqueous pbase was then extracted with EtOAc, and the organic extracts were dried
(Na:S04). After evaporation of the solvent under reduced pressure, the residue was
purified by chromatography on silicagel (10% MeOH in CHzCl: with 1% EtN)

providing the desired product as a light brown solid. LC/MS m/z 206.1 (MH +), R,
0.97 miputes.

20 4-Amino-3-(3H-imidazo[4,5-b]pyridin-2-yl)quinolin-2(1H)-one
LHMDS (3.0 eq) was added to ethyl 3H-imidazof4,5-blpyridin-2-
ylacetate (1.0 eq) in THF at —78°C. After 20 minutes, a solution of 2-
aminobenzenecarbonitrile (1.1 eq) in TﬁF was added. The resulting mixture was
allowed to warm to room temperature, stirred for 3 hours, and then refluxed
25 ovemnight. 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.



I]36 59 4-am no- 3-[ 5-(4-nethyl piperazin-1- yI) 1 H benzimdazol-2- 1

U|,noI|n21H) one 60 4-am no-3-(6-nethyl-5-norpholin-4-yl-1 H - ”MARZUUS
benzi m dazol - uinolin-2 1 H)-one 61 o _
4- am no- 3- { 5- [ (JW@“? Hy| pi peridin-3-yl)oxy]- 1 H benzi ni daz®CTASOM2IS| i n-2 1

H)-one 62 4-amino-3-{5-[(2R 6S5)-2,6 dinmethyl norpholin-4-yl]-6-fluoro-i H
- benzi m dazol -2- quinolin-2 1 H) one 63 % am no-3-{5-[( 1-methylpyrrol id
i n-3-yl )oxy] 1 H benzim dazol - ui nofPAz2 1 H)-one _ _
4-am no- 3-[5-(4-net hyl - 1, 4-di azepan 1-yl)- 1 H benzimdazol-2- | uinolin-2
1 H)-one 65 4-am no-3-{5-[(3R)-3- (di nexdiypaagsno) pyrrolidin-1-yl]-1 H -
benzi m dazol -2- uinolin-2 1 H)-one 66 4-am no-6-chl oro.3 {5-[(3R) -3-

(di met hyl ani no) p NWPW‘I’"%‘T“&PWM'%@M% dazol-2- i uinolin-2 1 H)-one

67 ethyl {4[2-(4-am no-2- xgololide (gédjx‘ggﬁmgtp%‘% pgﬁsi%] %G{hgengl ni dazol - 6-

1i erazin-1- | acetate 68 4-am no-3 perld --4-
yl)amino] -1 Hbeﬂlﬂomfm&anmlel}GﬂlllmGHﬁN aztlkk;tneacﬁenmlitﬁrc(v«thsamé@/dt p|

e no- 3. Lo 11, A0 GfEES bt o AP AR s wrssline 48R 1 -2 1
one 71 2-(4-am niesiBuowas tindatdd hmdrechqmortﬁbndnhedqsir,\:d cditpdaedZd ATbigkhZ PdlRwO- car bo
lic acid powder. LC/MS m/z 225.0 (MH+), R,1.79 minutes.

Ethyl (S-morpholin-4-yl-3H-imidazo[4,5-»] pyridin-2-yl)acetate
To a solution 6-chloro-3-nitropyridin-2-amine (1.0 eq) in EtOH was
3 10 added Pd/C (0.1 eq). The reaction vessel was repeatedly purged with hydrogen and
then stirred under a hydrogen atmosphere (1 atm) for 18 hours. Ethyl 3-ethoxy-3-
iminopropanoate hydrochloride (2.0 eq) was added in one portion, and the reaction
mixture was refluxed overnight. The reaction mixture was cooled to room
temperature, filtered through a celite plug, and the plug was washed with EtOH.
15  After evaporation of the solvent under Ieduced pressure, the residue was purified by
silica gel chromatography (5% MeOH in CH2CL with 1% EtN) providing the
desired product as a brown solid. LC/MS m/z 291.3 (MH+), Rr 1.71 minutes.

4-Amino-3-(5-morpholin-4-yl-3H-imidazo[4,5-b] pyridin-2-yl) quinolin-2(1H)-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-ammnobenzenecarbonitrile, with 2 modified workup procedure.. Afier quenching
with a saturated aqueous ammonium chloride solution, the two phases were
separated and the aqueous phase extracted with EtOAc. Upon standing, a solid
formed and precipitated out of the organic extracts. The precipitate, a dark brown
25  solid, was filtered off and dried. Purification by reverse phase chromatography
afforded the desired product as a reddish solid. LC/MS m/z 363.2 (MH+), R:2.20

minutes.



42 4-am no-5- (et hyl oxy) - 3-[ 6- (4- nethyl pi perazin-1-yl}1 H benzi mi dazol - 2-
¥ uinolin-2 1 H)-one 73 4-am no-3-{6-[4-(1-nethyl ethyl) pi perazi nk LMAR (IS 1
H benzi mi dazol - 2-yt }qui nol i n-2(1 H one 74
{4-12- (4- am WB922%5%0- 1, 2- di hydroquinolin-3- yl)-1 PCT/US01/42131
H benzi m dazol - 6-yi ] pi perazin-1- lacetic acid 75 o
4-[(3S)-1-azabicyclo[2.2.2] oct-3-ylam no]-3- 1 H benzim dazol-2- 1
uinolin-2 1 H-one 76 4-[(3R)-1-azabicy 20[2. 2.2]oct-3-ylam no] 3- 1
H benzi m dazol -2- 1 quinolin-2 1 H)-one 7; i d oo 1 uinolin.o 1
4-am no- 3-[ 5- (4- et hyl pi perazin-i-yl) - g tasiegnzi m dazol - 2- ui nol i n-
H) - one PC tUSalJ42131 375.2 376 390.1 408P% "476. 2 389.2 389.2 423 447.2
403.1 403. 3 44%-Amino-P-[12R165)-26408¢tByLab@plolid86yIl-3-(3H-imidazof4,5-b]pyridin-
2-yl)quinolin-2(1H)-one
LiHMDS (3.0 eq) was added to ethyl 3H-imidazo(4,5-bJpyridin-2-
5  ylacetate (1.0 eq) in THF at -78°C. After 20 minutes, a solution of 2-amino-6-
{(2R,65)-2,6-dimethylmorpholin-4-yi}benzonitrile (1.1 eq) in THF was added. The
resulting mixture was allowed to warm to room temperature, stirred for 2 bours and
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 CH2ChL (3 times) and the organic extracts were collected, dried (NazS04), and
concentrated. The crude product was purified by HPLC. LC/MS m/z 391.2

(MH+), Rs 2.35 minutes.

Example 48

Ethyl {5~[3—(dimethylamino)pyrrolidin—l~yl]-3H—imjdazo[4,S—b]pyrid'm-Z—

15  yl}acetate ‘

6-chloro-3-nitro-2-aminopyridine (1.0 eq) and 3-

(dimethylamino)pyrrolidine (1.1 eq) were dissolved in CHsCN and
diisopropylethylamine(2.0 eq) was added. The reaction mixture was heated at 70°C
overnight. The solution was cooled to room temperature, and the solvent was

20 evaporated. The residue was triturated with ether and water and dried under
vacuum (LC/MS m/z 252.2 (MH+), 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 overnight. The solution was then filtered
through Celite and evaporated under reduced pressure. The residue was suspended
in CH:2Cl: and concentrated NHsOH was added until a pH of 11 was achieved. The
NH.4Cl thus formed was filtered off. The two phases were separated, and the

30  organic phase was dried (Na280«). Evaporation of the solvent and trituration of the



386.1 389.1 1 1 MAR 1005 WD 02122598 PCT/ US01/ 42131 -137 .
784- ani no- 3- (5-{(2S, 5S) - 2- 433. 3 [ (di met hyl ami no) net hyl ] - 5- 11 MAR 2005
met hyl nor phol i n-4-yl}-1 H benzi m dazol-2- | uinolin-2 I H one

794- am no- 6- cHW@RH223%8[ 5- (4- net hyl pi perazin-409.2 | -yl)-1 PCFUS01/42131

H benzi m dazol -2-yl]Jquinolin-2(1 H one

804- am no- 6- chforo 3-{5-[(3S)-3-423.1 (di me3thy| am no) pyrrofidin-1-yl]-1 H -

benzi m dazol -2- (quinolin-2 1 H)-one -
814- am no-5, 6- dICh| oro-3-[5-[(3S)-3-457.2 (dinmethylamno)pyrrolidin-1-yl)-1

H - benzi m dazol

824- am no- 5, 6-di Iécﬁlldg(;r OH_%@?}E} %’(géi’g’ngweg Vldf)ﬁ pLe(r:%%Sl 'ﬁdzsw I(NQH) R 111
H- benzi m dazol - 2minutegi nol-in-2 1 H)-one 834-am no-3-(1

H benzi m dazol - 2-yi ) - 6- 384. 2 ri din-2- !'meth 1 o uinolin-2 1 H)-one
844-am no- 3- (1 H benzi m dazol -2-yl)-6-390.1

1( 2R, 6S) - 2, 6-di 1
Hgbenzi ?n dazol - nﬁh%tggm’i ; almeﬁ]yrl]%)mﬁbﬁ% Hoﬂd%l lln%l:r‘sgqﬁ"&ﬁ“’%wnginﬁzl
864- am'n03(1 H‘-'genmm azol 2y1) 5-[(1-390.2 meth f i eridin-3-

uinolin-2 1 H-one 874- aqgw@s((§5%qp@%d%§my1¥5ﬂ) 5-384.1 ridin-2-

meth I o uinolin-2 1 H)-one
(dimethylamino)pyrrolidin-1-yl}-3H-imidazof4,5-b]pyridin- 2-yl}acetate (1.0 eq) in

THF at -40 °C. After 10 minutes, a solution of 2-aminobenzenecarbonitrile (1.1
eq) in THF was added. The resulting mixture was allowed to warm 10 room
temperature, stirred for 1 h and then heated to 60 °C overnight. The mixture was
10 cooled to room temperature and quenched with NH4Cl (aq, saturated). The agueous
- phase was extracted with CHzCL (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 +), R: 1.48 minutes.

15 Example 49
2-(4-Ethylpiperazinyl)-6-nitrobenzenecarbonitrile
2.6-Dinitrobenzenecarbonitrile (1.0 eq) and ethylpiperazine (3.6 eq)
were dissolved in DMF. Tbe resulting solution heated at 90°C for 2 hours. The
solution was cooled to room temperature and poured into H-0. A precipitate
j 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
dlSSOlVCd 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 Ha three times. The
resulting mixture was stirred overnight at room temperature. The mixture was

filtered through Celite, and the filter pad was washed with EtOAc. The solvent was



&84- ami no- 3- (5- nor phol i n-4-y1-1 H 469. 2 benzi ni dazol - 2- yI ) - 5- [ ( pylri MAR 268%-
I'meth | ox uinolin-2 1 H)-one 894-am no- 3- (1H benzi m dazol - 2-yl )-5-307.1
(methyl a xyéﬁyinoJin-Z(IFD-one 904- am no- 3-(5-nmet hyl -1

H benzi ni dazS12 2283 . 1 yI Y5- (net hyl oxy) qui nol i n-2(1 "~ H) - on&CT/USO1/42131 :
914- am no-.3-{5-[ (2R, 6S) -2, 6-420. 2 di net hyl nor phol i n-4-yl]-1 H benzi m dazol -
2- 1 _ 5- meth to quinolin-2 1 H one 924] m no-3-(1

H benzi m dazol - 2-yl )-5-362.2 no hoIin-4-'.ﬁUinoIin-2 1 H one 934-anino-3-(1
H benzi m dazol -2-yl)-5-390.2 [(2R, 6S)-2, 6-di nmet hyl norpholin-4- |

ui nol i n- 21H ne Bradvedh BEud 1d Prokridb B Ziest % uLasyd YelPw(sAid 7 BCIMEBEA | |
erazin-1- | uinglin-2 1H one 954-am no-5, 6-di chl or o- 3- (5- nor phol
in-4-yl-430 1 HpSIMRtady di42 g3l i n- 21H)-one 1 1 MAR 2605 WD 02122598
PCT/ USO 1/ 42131 -138 963-{5-[(2-norpholin-4-ylethyl)oxy]-1 H 391.3 be

nzi m dazol - 2-yl I qui nolin-2(i H)-one

974- am no- 3- { 5-4 Adkinwy3-(H-helizimiliaydi 2ry0RS5-4- ek lpiptOsidl-1 1) g RN T2 e
uinolin-2 1 H one 984-awusﬁ32535- &3- r holln-4-pr[op¥I)oxy -420.4 1
H benzi mi dazol - 2- | ui nd™?¥2 % was added to ethyl 2-benzimidazol-2-ylacetate (1.0
994- ani no- 6-5f | ugy Sd¥%-4dmmenrenyi Mﬁﬁen&b&@b&ﬁﬂﬂé N85 %h E_?rp ai[l 9c,
I n- -y

f

uinolin-2(1 H qpe 1004- am no- 3-{5-[ 3-(di met hyl am no) pyrrol i ]-1

H benzi ni daz OE_Tthg >;(Fa}:t_ic@p_ was stirred overnight. ¢ resulting mixture was quenched with
NH«ClI (aq, saturated) and extracte with FtOAc. The combined organic layers
were washed with H20 and brine, dried over Na:SO«, filtered, and concentrated in
vacuo to yield a brown solid. The crude material was triturated with CH2Cl> and

10 MeOH to prqvide 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 isatoic anhydride synthesis methods described in J. Med. Chem. 1981, 24
(6), 735 and J. Heterocycl. Chem. 1975, 12(3), 565.

The benzimidazole acetates were formed by reacting aryl diamines
20 with ethyl 3-ethoxy-3-iminopropanoate hydrochloride as shown in Example 1. The
requisite diamines used in the syntheses are also readily recognizable by one skilled
in the art and may be synthesized following Methods 1-9. The isatoic anhydrides
were coupled with the benzimidazole acetates using methods C and D. The 2-
aminobenzonitriles were coupled with the benzimidazole acetates using method B,

25  the coupling method of example 49, or the general procédu:e set forth below.
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uinolin-2 1 H hone 104 4-am no-6-fluoro-3-(6-fluoro-5-nmorpholin-4-398 1-1
H benzi m dazol -2- | uinolin-2 1 H -one 105

4- am no- 3-[ 6-fl uor o- 5- (4- net hyl pi perazi n-13%93 yl)-1

H benzi m dazol -2-yl]Jquinolin-2(1 H one 106

4-am no- 3- ( 5- { [ 2nfellay! Oxy) et hyl Joxy}-1 H 351 benzi m dazol -2- E

ui nolin-2(1H) -one 107 4-am no-3-[4, 6-difluoro-5-(4-411

met hyl pi perazi n-1-y1) -1 HLESMPS3-dagbivasaddéd tulthmlbenmﬁdaioll:-l)aeeme(ll@Sq)m
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H-benzi m dazog 2- gui ngjin H one 110

4- ani no- 5- chlor o™ é‘“‘{’ ﬁk’&“ﬂ% VHPERJ99m lompgraurg, stirrpd for h-3hewss andi was
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4-am no- 3-{5- [ 3- (di net hyl am no) pyrrol i di n-40
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and filtered. Evaporation of the solvent under reduced pressure and purification of
10 the residue by silica gel chromatography or HPLC provided the 4-amino

quinolinone products.

Example Name LC/MS m/z
' (MH+)
50 4-amino-3-{5-[(3S)-3- 3894
{dimethylamino)pyrrolidin-1-yl}-1H-
benzimidazol-2-yl}quinolin-2(1H)-one
51 4-[(35)-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-chloroquinolin-
2(1H}-one

53 3-(1H-benzimidazol-2-yl}-4-[(3R)-3- 3742
{dimethylamino)pyrrolidin-1-yljquinolin-
2{1H}-one

54 . [3-(1H-benzimidazol-2-yl}-6-chloro-4-{(3R)- 408.1
3-(dimethylamino)pyrrolidin-1-yl)quinolin-
2(1H)-one

55  |4-amino-3-[5-(4-ethylpiperazin-1-yi)}-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-yljquinolin-2(1H)-one
58  i{4-amino-3-{5-[(3R,55)-3,5- 389.4
dimethylpiperazin-1-yl]-1H-benzimidazol-2-
yl}quinolin-2(1H)-one
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VABE: Ry '-élgméial[ﬁlﬁmé’&l?g erazin-1y-1h- 3752
P T
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e D e |
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_ - i2r2413kanes 1. vl 1 carhonyl ) -
aminar 3{54l(1qmethylpyrrolidin-3-yljoxy)- | ~  376.2
rhepzimydazok2yiguinolip-A¢ihi} one
]- g_ ni t5 fl@gﬂpq{ét{ﬁ ethyl+1,4-diazepan-1-yl)- 389.2
1H-benzimidazoi-2-yljquinolin-2{1H)-one

65  |4-amino-3-{5-[(3R)-3- 389.2
(dimethylamino)pyrrolidin-1-yl)-1H-
benzimidazol-2-yl}quinolin-2(1H)-one

66 4-amino-6-chloro-3-{5-[(3R)-3- 423
{dimethylamino)pyrrolidin-1-ylj-1H-
benzimidazol-2-yl}quinolin-2(1H)-one

67 ethyl {4-{2-(4-amino-2-0xo0-1,2- 4472
dihydroquinolin-3-yi)}-1H-benzimidazol-6-
yllpiperazin-1-yilacetate

638 4-amino-3-{6-[methyl({1-methyipiperidin-4- 403.1
yl)aminoj-1H-benzimidazol-2-yi}quinolin-
2(1H)-one '

69 3-[6-(4-acetylpiperazin-1-yi)-1H- 403.3
benzimidazol-2-yi]-4-aminoquinolin-2(1H)-
one

70 |4-amino-3-[6-(1,4"-bipiperidin-1-yi}-1H- 4433
benzimidazol-2-yllquinolin-2(1H}-one

71 2-{4-amino-2-oxo-1,2-dihydroquinolin-3-yl}- 321.2
1H-benzimidazole-6-carboxylic acid '

72 4-amino-5-(methyloxy)-3-[6-(4- 405.3
methylpiperazin-1-yl)-1H-benzimidazol-2-
yllquinolin-2(1H}one

73 4-amino-3-{6-[4-(1-methylethyl)piperazin-1- 403.3
yi]-1H-benzimidazol-2-yl}quinolin-2(1H)-
one

74 {4-[2-(4-amino-2-oxo-1,2-dihydroquinolin-3- 419.2
y)-1H-benzimidazol-6-ylpiperazin-1-
yllacetic acid

75 4-{(3S}-1-azabicyclo[2.2.2]oct-3-ylamino]-3- 386.1
(1H-benzimidazol-2-yi)quinolin-2(1H)-one

76 |4-](3R}-1-azabicyclo[2.2.2]oct-3-ylamino]- 386.1
3-(1H-benzimidazol-2-yl}quinolin-2(1H}-one

77 4-amino-3-[5-(4-ethylpiperazin-1-yl)-1H- 389.1
benzimidazol-2-yllquinolin-2(1H)-one
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ylquinolin-2(1H)-one

79 4-amino-6-chloro-3-{5-(4-methyipiperazin- 408.2
1-yi)-1H-benzimidazol-2-yljquinolin-2(1H)-
one

80 4-amino-6-chloro-3-{5-[(3S)-3- 423.1

(dimethylamino)pyrrolidin-1-yl}-1H-
benzimidazol-2-yl}quinolin-2(1H)-one
81 4-amino-5,6-dichloro-3-{5-[(35)-3- 457.2
{dimethylamino)pyrrolidin-1-yi]-1H-
benzimidazol-2-yl}quinolin-2(1H)-one
82 4-amino-5,6-dichloro-3-[5-(4- 443.2
methylpiperazin-1-yi}-1H-benzimidazol-2-
ylJquinolin-2(1H)-one

83 4-amino-3-(1H-benzimidazol-2-yi)-6- 384.2
[(pyridin-2-yimethyljoxy]quinolin-2{1H)-one -
84 4-amino-3-(1H-benzimidazol-2-y1)-6- 390.1

[(2R,6S)-2,6-dimethylmorphotin-4-
yljguinolin-2(1H)-one

85 4-amino-3-(1H-benzimidazol-2-y1)-6- 362.2
morpholin-4-ylquinelin-2{1H)}-one

86 4-amino-3-(1H-benzimidazol-2-yl)-5-[(1- 390.2
methylpiperidin-3-ylJoxy]quinolin-2(1H)-one

87 4-amino-3-(1H-benzimidazol-2-y1)-5- 384.1
{(pyridin-2-yimethyl)oxy]quinolin-2(1H)-one

88 4-amino-3-(5-morpholin-4-yl-1H- 469.2

benzimidazol-2-yi}-5-[(pyridin-4-
yimethyljoxyjquinolin-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- 3211
’ W}-5-(methyloxy)quinolin-2(1H)-one
91 4-amino-3-{5-[(2R,68)-2,6- 420.2

dimethylmorpholin-4-yi]- 1H-benzimidazol-
2-yl}-5-(methyloxy)quinolin-2(1H)-one

92  |[4-amino-3-(1H-benzimidazol-2-yl)-5- 362.2
morpholin-4-ylquinolin-2(1H)-one
93 4-amino-3-(1H-benzimidazol-2-yl}-5- 380.2

[(2R,65)-2,6-dimethylmorpholin-4-
yijquinolin-2(1H)-one

894  [4-amino-3-(1H-benzimidazol-2-yl)-5-(4- 375.1
methyipiperazin-1-yl)quinolin-2(1H)-one
95  [4-amino-5,6-dichloro-3-(5-morpholin-4-yl- 430

1H-benzimidazol-2-yl)quinolin-2{1H)-one




PET/ USOL/ 42131 4- ani no- 3- (5-{[ (3S)-3- 417.4 (d
i et hyl ani no) pyrrolidin-1-yl]carbonyl) 1 H benzim dazoi-2- uinoli A-T2MAR 2005
H) -one 4-am n8£3 S4[ 4- (di met hyi ami no) pi peridin- 431.4 1-yl]carbonyl}-1

H benzi ni dazoV $ui nol i n-2(1 H)-one nethyl PCT/US01/42131

2- (4-am no-5-fluoro-2-o0x0-1,2- 353.2 dihydroquinolin-3-y1)-1

H benzi ni dazol e- 6 car boxyl ate 4-am no-3-[5-(1,3 -bipyrrolidin-1'-yl)-1 H
415.5 benzim dazol-2-yljquinoiin-2(1 H)- -bife

4-am no-3-[5- (pyridin-3-yloxy)l H benzimdazol-2-yljquinolin-2(1 H)-one
4-am no- 5, 6- bi s( Pt hggOXY3 5. 2 Rotirt g T ==yt 3=1
H-benzi m dazol-2 & ui nollj { g?“@? mfﬂ%ﬁjﬂ?ﬁgﬁ; 391.3
2- (4- am no- 2- oxo- [, Zg#t Ty =

N[ 2- (di met hyl am ho) et hylfb_ elqg‘tn (S_ _Eghgﬁn 1%'”"%&05}% 5- cartf¥xami d| e
2- (4- am no- 2- oxo- [ 2ggrhynr SHE N1 et hyl Py

olidin-3-yi)-1H ben2| i ﬁBml?bzl %;gf- -M'%GUIQO ﬂf’é ﬁﬂﬁ?%c\g {‘2‘, ‘HS rrjt hyl -2 ,
BERY

5- di azabi cycl o[ 2[2 hrep dazol-2- 1 uinolin-2
1 H-one 4-ani no} 3- Si% h%nc ; TGS -@ngazl'ﬁ'ﬂfmyl )car boi®fl -1
H- benzi i dazoi - 2- yHlgE-Ao NRIMIdAZo one
4- ani no- 3- (5- [ ( 2- Di pgp 1'?'%"39&‘{51 H?I?thﬂ minp)pyrrolidin- 407
H benzi m dazol - yl} qU| ngrY'hiDpen 7el-gvihA- 4-{[ 2- (4{am no- 2- oxo-{1, 2-
i
di hydr oqui nol i n- 3-y3—-1 JHHBEGH| xone
y q Y
101~ [4-amino-3- (1H-benzum|dazol-2-)A)-6— 295
fluoroquinoiin-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 '

yimethyl)oxy]-1H-benzimidazol-2-
yl}quinolin-2(1H)-one

104 |4-amino-6-fluoro-3-(6-fluoro-5-morpholin-4- 398
yi-1H-benzimidazol-2-yl)quinolin-2{1H)-one

105 |4-amino-3-[6-fluoro-5-(4-methylpiperazin-1- 393
yh)-1H-benzimidazol-2-yi)quinolin-2(1H)-
one

106  [4-amino-3-(5-{[2-(methyloxy)ethyljoxy}-1H- 351
benzimidazol-2-yl)quinolin-2(1H)-one

107 4-amino-3-[4,6-difluoro-5-(4- 411

methylpiperazin-1-yl}-1H-benzimidazol-2-
yllquinolin-2(1H)-one
108  |4-amino-3-{5-{3-(dimethylamino)pyrrolidin- 4071
1-yl}-1H-benzimidazol-2-yl}-5-
flucroquinolin-2(1H}-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-methyipiperazin- 408.1
1-yl}-1H-benzimidazol-2-yllquinolin-2(1H)-
. |one
111 [4-amino-3-{5-[3-(dimethylamino)pyrrolidin- 4071
1-yl}-6-fluoro-1H-benzimidazol-2-
yl}quinolin-2(1H)-one
112 l4-amino-5-chloro-3-{5(3- 423.1
(dimethylamino)pyrrolidin-1-yl}-1H-
benznmzdazol-Z—yI}qumolm -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




| Jamino pi eridine-1-carbo late 4-am no-3-[5-({(5R)-5- 11 MAR?UUS
[ (et hyl oxy) et hyI ]pyrrolidin-3-yl}amno)- 1 H benzim dazol -2- uinoli

H )-one 4-am no- % (pyridin-2-yimethyl)amno]- 1 _ _

H benzi mi dazol ¥2*#%%ui nol i n-2(1 H) - one 4- ani no- 3- [ 5- ( pi peRAFAISSL4AHi no) 1
H benzi m dazol - 2-yi ] quinolin-2(1 H-one 370.2 435.5 405.3 417.2 415.2
471.6 403.2 447.3 405.2 383.3 375.2 144 4- ﬁq)‘lno 5-fluoro-3-{5-[(pyridin-2-
401.3 ylnmethyl)am no]-1 H benzi m dazol - ainolin-21H)-one I 1 MAR 2095
WD 02/ 22598 PCTf US01/ 42131 -141 145et hyI o
4-{[ 2- (4- ani no- 5- f [UGM@- Z{A%Rire-8{BRbS-26 OV RARLIRoAL 3~ Y Tigit
H benzi mi dazol -5- pamino i mf.g,p].@L(gﬁ I&'ﬂdéa Cgﬁbjp?,t"-_ﬁn_z,

1464- am no- 5-f | uor p- 3- [ 5- (ygpRichisl2 gam no) 393.3 1
H benzi m dazol - 2- y{] q%rrou_gm(,{o,L Rdr 3 3784
H-benzi m dazol - 2-y| ) - 6- 35{chzhi lg ?E,Br,?é&w ne
116 [4-amino-3-{5-(4-cyclohexylpiperazin-1-yl)- 443.1
1H-benzimidazol-2-yljquinolin-2(1H)}-one
117 |4-amino-3-{6-{3-(diethylamino)pyrrolidin-1- 417 1
yll-1H-benzimidazol-2-ylquinolin-2(1H)-
one
118  {4-amino-3-[6-(4-pyridin-2-ylpiperazin-1-yl)- 438.3
1H-benzimidazol-2-yilquinolin-2(1H)-one
} 119 |4-amino-3-[5-(4-methylpiperazin-1-yl)-3H- 376.3
: imidazo[4,5-b]pyridin-2-yfjquinolin-2(1H)-
one
120 }4-amino-6-chloro-3-[5-(4-methylpiperazin- 410.2
1-yl}-1H-imidazo[4,5-b]pyridin-2-yljquinolin-
2(1H)-one
121 |2-(4-amino-2-oxo-1,2-dihydroquinoiin-3-yl)- 431.3

_ N-methyl-N-{1-methylpiperidin-4-yl)-15-
i benzimidazole-5-carboxamide

122 |4-amino-3-(5-{[4-(1-methylethyl)piperazin- 431.3
1-yljcarbonyi}-1H-benzimidazol-2-
yquinolin-2{1H)-one

123 |4-amino-3-[5-(4-methylpiperazin-1-yl}-1H- 420.2
benzimidazol-2-yl]-6-nitroguinolin-2(1H)-
one

124  |4-amino-3-[5-(1,4-bipiperidin-1'- 471.1
yicarbonyl)-1H-benzimidazol-2-yljquinofin-
2(1H)-one

) 125 |4-amino-3-{5-[(4-methylpiperazin-1- 4033
yl)carbonyl}-1H-benzimidazol-2-yl}quinolin-
2{1H}-one

126 |4-amino-3-[5-(1-oxidothiomorpholin-4-yl)- 394.5
1H-benzimidazol-2-yljquinolin-2(1H)-one

127 13-{5-[(4-acetylpiperazin-1-yl)carbonyl}-1H- 431.3
benzimidazol-2-yl}-4-aminogquinolin-2( 1H)-
one

128  [4-amino-3-(5-{[(3R)-3- 4174
(dimethylamino)pyrrolidin-1-yljcarbonyl}-
1H-benzimidazol-2-yi)quinolin-2(1H)-one | :




#84- ami no- 3- (1 H benzi mi dazol -2-y!)-7-357.1 bronoqui nolin-2(1 H)-one _
i’ gj Zm’ no- 3- ES bronmo-1 H benzi m'éa)zol 2-357.1 yl)quinolin-2(1 H)-ldn¥AR 2005
150N N-di met hyl - 2- ( 2- oxo- 1, 2-di hydroqui nol in-333.1 3-yl)-1

H benzi m dazdY@0322%%r boxam de 1514- am no- 3- (5-t hi en- 2- yi - IPCTASe1/42131

H- - benzi m dazol - 2- 359. 2 yl') qui nokn-2(1 H)-one

1522- (4- am no- 2- oxo- 1, 2- él %13droqw nol i n- 3 yI) 384. 1 N, N-di net hyl -

H benzi m dazol e-5- sul f onam de

1534- am no- 6-i odo- 3-[ 5- (4- rrethyl p| pera2|n 1 501.1 y!)-1

H- benzi m dazol - 2-nggn MRtE Amalat _ N Y 41
Loha-am no- 3 (5,17, 121 gl ¥ '°¥@’p 70 Exanples 155 to
H-benzi m dazol - 24 | ui noj4} 3 ol o anp >

270 shown in the ' b—t-he_net hod ‘
described above suchas [y 0?5’[‘3 B th i n*he 5 [Schenes

and ot her Exanpl s or f' Lllg a } pt?ﬁ“éﬁ'?' 8ne of r asonabl e ski I2I25lgg
the art using cor m:;l " HBt eri ﬁ' S ,
14 'if'.f’?' ﬁg'h%o Nfe 3532
PCTI USO / 42131 -] :g( hy droqumo LRSS nzrmidazole-ﬁ—
carboxylate
132 |4-amino-3-[5-{1,3"-bipymolidin-1 -yl)-1H- 415.5

benzimidazol-2-yljquinolin-2(1H)}-one

133 |4-amino-3-[5-(pyridin-3-yioxy}-1H- 370.2
benzimid azol-2-ylJquinolin-2(1H)-one

134 |4-amino-5,6-bis(methyioxy)-3-[5-(4- 435.5

methylpiperazin-1-yi}-1H-benzimidazol-2-

ylJquinolin-2(1H)-one

135 |2-{4-amino-2-ox0-1 .2-dihydroquinolin-3-yl}- 405.3
N-[2-(dimethylamino)ethyl]-N-methyl-1H-

benzimidazole-5-carboxamide

136 |2-(4-amino-2-oxo-1,2-dihydroquinolin-3-yl)- 417.2

N-methyl-N-(1-methylpyrrolidin-3-yi)-1H-

benzimidazole-5-carboxamide

137  [4-amino-3-{5-[(5-methyl-2,5- 415.2

diazabicyclo[2.2.1]hept-2-yi)carbonyl]-1H-

benzimidazol-2-yi}quinolin-2(1H)-one

138 l4-amino-3-{5-[(4-cyclohexylpiperazin-1- 471.6
yhcarbonyl]-1H-benzimidazol-2-yi}quinolin-
2(1H)-one -
138  |4-amino-3-{5-[{2-piperidin- 1-ylethyl)amino}- 403.2

1H-benzimidazol-2-yl}quinolin-2(1H)-one

140  [ethyl 4-{[2-(4-amino-2-ox0-1,2- 447 3
dihydroquinolin-3-yl)}-1H-benzimidazol-5-
yllamino}piperidine-1-carboxylate

141 |4-amino-3-[5-({(5R)-5- 405.2
[(methyloxy)methyl]pyrrohd:n—B—yi}ammo}-
1H-benzimidazol-2-yljquinolin-2(1H)-one
142 |4-amino-3-{5-[(pyridin-2-ylmethyl)aminol- 383.3
1H-benzimidazol-2-yl}quinolin-2{1H)-one

143 |4-amino-3-[5-(piperidin-3-ylamino)}-1H- 375.2
benzimidazol-2-y{jquinolin-2(1H)-one

144 - |4-amino-5-fluoro-3-{5-{(pyridin-2- _ 401.3
yimethyl)amino]-1H-benzimidazol-2- -
yliquinolin-2(1H)-one




:ét[(SR) - 1-azabicycio[ 2. 2. 2] oct - 3-yl ami no] - 3-(1
H benzi ni dazol - 2- yl')-7-chloro-6- iodoquinolin-2 1 H one
4- [(3R)-1-azabi c CI 09[32 2.2]oct-3-yiamno]- 3-(1

1 MAR 2005

PCT/USO1/42131

H benzi mi dazol¥

H- benzi m dazol -

6- ni troqui nol i n-
4- [(3R)-1-azabicyc|o[2 2.2]oct-3-ylan1ino]
2-yl)-6-nethyl qui nolin-

2 1 H)-one
3-(1

NS

one 4-[(3R)-1-azabicy,.

)[2.2.2joct-3-ylami no]- 3-(1 H benzim dazol'-2-yl}6,7- difluorouinoiin-2 1
H)-one 4-[(3 S )-1-aza bicyclo[2. 2.2]oct-3-yi a m no]-3- (1
H benzi m dazol - 2- y{I') 145 chlegiypagealdning 5 Xiubo-28%0-1 2- 465.5
4-[(3R) - 1- azabi cyql o[ 2. 2. gjyaioqgdmbliRBl H-bénin%ldazol 5—
H-benzi m dazol - 2- yl ) - 6- br gAMb Adridnes -Eirbekgatd61 4-[(BR) -1 _
- azabi cyci o[ 2. 2. 2] ocw-yuaanun&mua@ GRLY rsgagror 2 din
dro uinoline-6-carbonitr|1ﬂtiﬁgwﬁa %ﬂuggék%ﬁﬁ? t 2. 2] oct-3-yl pam no] -
3-(1 H benzimdazql -2-yi)}6-fl uorqu|no I'n 163 o
4-1(3S)-1-azabi cydi op47 2. Al damiho-3=(Y HEnBdlid akol-0 i) 8- Den2| M daggy 7 2= -6,7
bi sneth to quinolijn-2 1 anm&qawkﬁAQHFUG ne
4-[(3R)-1-azabicygio[ 2. 2.2] oct-3-ylam no] - 3-(1 Hb'r. )
-_i mdazol - 2-yl) - 6, 7448l clalaotiosBi(melbenzisidaol-2-yHive 165 [I-T4351 $S) - 1- aza
bi cycl o[ 2. 2. 2] oct { 3- yi anbrejogdinoin-Péirebpiem dazol - 2-yl)|- 6-f 1 uor o-
2- 0x0- 1, 2-di hydroqui_nol i n- 7-vyl | pi peridi ne-4-
148  4-amino-3-(5-bromo-1H-benzimidazol-2- 3571
‘ yljquinoiin-2(1H)-one
\ 150  |N,N-dimethyl-2-(2-ox0-1,2-dihydroquinolin- 3331
o 3-yi}-1H-benzimidazole-5-carboxamide
151 [4-amino-3-(5-thien-2-yl-1H-benzimidazol-2- 358.2
yi)quinoiin-2(1H)-one
152  |2-(4-amino-2-oxo-1,2-dihydroquinolin-3-yl)- 384.1
N,N-dimethyl-1H-benzimidazole-5-
sulfonamide
153 |4-amino-6-iodo-3-[5-(4-methylpiperazin-1- 5011
yI}-1H-benzimidazol-2-yllquinolin-2(1H)-
one
154 |[4-amino-3-(5-{2-[(dimethylamino)methyl}- 4192
morpholin-4-yl}-1H-benzimidazol-2-
yhquinolin-2(1H}-one

Examples 155-270

Exampies 155 to 270 shown in the folowing 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



dar boxani de 166 167 168 4-[(35)-1-azabicycl of 2. 2. 2] oct-3-ylam no]-3- (1

H benzi m dazol -2-yi}6-fluoro-7-[(3 h drox ro | amno uinoiin-2 1H -qr\eMARZUUS
4-[(3S)-1-azabicyclo[ 2.2. 2] oct-3-ylam no]-3- (1

H-benzi mi dazNQ®@¥- 7- (di met hyl ami no) 6-fl ui)rogl ?(il | n- 2 ptThis)v20E
4-1(3R)--1 -azabicyclo [2.2.2]oct-3-yia mino]- 3-

H-E)t(anzi)m' dazol -2-y|>/)-5-1[l uoroquinolin- 2 1 H-one LOCMS ntz _ (MH+) 547
431 401 422 421 465 411 404 447 455 531 4%% 448 404 | 1 MAR 2005 WO

02/ 22598 PC /USQOL/ 42131 -143

Example Name LC/MS m/z
(MH+)
155 [4-[(3R)-1-azabicyclo[2.2.2]oct-3-ylamino)- 547

3-(1H-benzimidazol-2-yl)-7-chioro-6-
iodogquinolin-2{1H)-one

156 14-[(3R)-1-azabicycio[2.2.2]oct-3-ylamino)- 431
3-(1H-benzimidazol-2-y})-6-nitroquinoiin-
2(1H)-one

157 |4-{(3R)-1-azabicyclo[2.2.2}oct-3-ylamino}- 401
3-(1H-benzimidazol-2-yl}-6-methylquinolin-
2(1H)-one _

158  }4-[(3R)-1-azabicy. o[2.2.2}oct-3-ylamino}- 422
3-{1H-benzimidazol-2-yl}-6,7-
diflucroquinolin-2(1H)-one
159 4-[(38)-1-azabicyclo[2.2.2]oct-3-ylamino]-3- 421
{(1H-benzimidazol-2-yl)-7-chloroquinolin-
2{1H)-one

160 14-[{3R)-1-azabicyclo[2.2.2)oct-3-ylamino}- 465
3-(1H-benzimidazol-2-y!}-6-bromoquinolin-
2(1H)-one

161 |4-[(3R)-1-azabicyclo[2.2 2]oct-3-ylamino}- 411
3-(1H-benzimidazol-2-yl}-2-oxo-1,2-
dihydroquinoline-6-carbonitrite

162 |4-[(3R)-1-azabicyclof2.2.2)Joct-3-ylamino)- 404
3-(1H-benzimidazol-2-yi)-6-fluoroquinolin-
2(1H)-one :

163  [4-{(3S)-1-azabicyclo[2.2.2joct-3-ylamino]-3- 447

(1H-benzimidazol-2-y1)-6,7-
bis{methyloxy)quinolin-2(1H)-one
164 |4-(3R)}1 -azabicyclo[2.2.2}oct-3-ylamino]- 455
3-(1H-ber. simidazol-2-y1}-6,7-
dichloroquinolin-2(1H)-one
165 |1-[4-{(3S)-1-azabicyclof2.2.2]oct-3- 531
ylamino}-3-(tH-benzimidazol-2-yi}-6-fluoro-|
2-0x0-1,2-dihydroquinolin-7-yllpiperidine-4-
carboxamide

166  (4-[(3S)1 -azabicyclo[2.2.2]oct-3-ylamino]-3- 478
(1H-benzimidazol-2-yl}-6-fluoro-7-[(3-
hydroxypropyljaminojguinolin-2{1H)-one
167  |4-[(35)-1-azabicyclo]2.2.2]oct-3-ylamino)-3- 448
(1H-benzimidazol-2-yl)-7-(dimethylamino)-
B-fluoroquinelin-2(1H)-one

168 |4-[(3R)-1-azabicyclo[2.2 2joct-3-ylamino}- 404
3~(1H-benzimidazol-2-yl)-5-fluoroquinolin-
2{1H)-one




1694- [ (3R) - 1- azabi cycl o[ 2. 2. 2j oct- 3-yl am noj -508 3-(1

Hibenzi m dazol - 2-yl )-6-(4- nitrohen # uinoiin-2 1 H)-one. 11 MAR 2005
1704-[(3S)-1-azabi cycl o[ 2. 2. 2] oct-3-yl am no] -3-491 (1

H benzi m dazoMQ@ixR3987-{[2- (di met hyl am no) et hyI ] am no} - 6- PET/UE/ALBhol i n- 2
1 H)-one 1714-[(3S)-1 -aza bicycl 0[2 2.2]oct-3-y#amino]-3-471 (1
H'benzi m dazol -2-yl)-6-fluoro-7-(1 H imdazol-1 -1 uinoiin-2 1 H-one
1724-[ ( 3R) - 1- azabi cyci o[ 2. 2. 2] oct - 3-yl ami A} 493 3- (1 H benzi ni dazol - 2-yl)
-6-[4- methlox hen (]UI n0||n 2 1H one

1734-[(3S) - 1- azabifc 3 % 3‘R)9\‘L'éza‘ﬁl ﬂé' n(f}"'i;, 1 |—|')50 one~
A ézs

H-benzi m dazol - 2- R —yi I'No
1744-[ (3R) - 1- azabi cyC|o[2m%m%}' I%E)q =k 221 6, 7-dliuoro-3-(3 Hi m

i d 5-b
H?gi?%?m? 1- ng)l;i“cym B ?L%'fg 'ékgjg’cg, ﬁ;oﬁb%y@nt"iol'& 491

H benzi m dazol - 2-yi )-6-(3 -2 1 Non

1761-[4-[(3S)-1-azabi cycl 1%' m no] - 3- (

H- benzi m daZOl _ 2_) ] ) a fl Q[qu‘"q )"Q eh lpr\lrlr oo nnl i 7 vl ] nl ner d| ne- 3_
(3%3"‘

|
car boxam de 1774-

gertaygmiing -3 201 (1

P~

Hbenzi m dazol - 2- yI ) - \ o
1786- ( 3- acet yi phemp) /' f .24 r3.2 2loct - 3- y#ani no] - 3- (3
H i mi dazo[ 4, 5- bj pyr 1 8 n- ZEI cﬂzﬁ'BFV?lOI'Z 21219fjt Silaminc}- 493

-( n2|midazol—2-y

(methyloxy)phenyl]qu|noltn-2(1 H)-one
173 |4-[(3S)-1-azabicyclo[2.2.2]oct-3-ylamino)-3- 490
(1H-benzimidazol-2-y1)-6-fluoro-7-
morphalin-4-ylquinolin-2(1H)-one
174 |4-[(3R)-1-azabicyclo[2.2.2]oct-3-yiamino)- 423
6, 7-difluoro-3-(3H-imidazo[4,5-b]pyridin-2-
- yhquinolin-2{1H)-one

175  |4-{(3R)-1-azabicyclo[2. 2.2]oct—3—ylam|no]- 508
3-(1H-benzimidazol-2-y1}-6-(3-
nitrophenyliquinolin-2(1H}one
176 |1-[4-[(35)-1-azabicyclo[2.2. Z)oct-3- 531
ylamino]-3-(1H-benzimidazol-2-yl}-6-fluoro-
2-0x0-1,2-dihydroquinolin-7-yl]piperidine-3-

carboxamide

177  |4-[(3S)-1-azabicyclo{2.2.2)oct-3-ylamino]-3- 401
{1H-benzimidazol-2-yi}-5-methylquinolin-
2(1H}-one

178  |6-(3-acetylphenyl)-4-[(3R}-1- 506

azabicyclof2. 7. 2)oct-3-ylamino)-3-(3H-
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Recombinant proteins corresponding to the cytoplasmic domains of the fit-1
(VEGFR1), KDR (VEGFR2), an? WFGF receptors were expressed in Sf9 insect
cells using a Baculovirus expressica system (InVitrogen) and purified via Glu
antibody interaction (for Glu-epitope tagged constructs) or by Metal Ion

10 Chromatography (for Hiss tagged constructs). For each assay, test compounds were
serially diluted in DMSO then mixed with an appropriate kinase reaction buffér plus
ATP. Kinase protein and an appropriate biotinylated peptide substrate were added
to give a final volume of 100 pl, reactions were incubated for 1-2 bours at room
temperature and stopped by the addition of 50 ul. of 45 mM EDTA, 50 mM Hepes

15 pH7.5. Stopped reaction mix (75 nL) was transferred to a streptavidin coated
microtiter plate (Boehringer Mannheim) and incubated for 1 hour. Phosphorylated
peptide product was measured with the DELFIA time-resolved fluorescence system
(Wallac), using a Eu-labeled anti-phosphotyrosine antibody PT66 with the
modification that the DELFIA assay buffer was supplemented with 1 mM MgCL for

20  the antibody dilution. Time resolved fluorescence was read on a Wallac 1232
DELFIA fluorometer. The concentration of each compound for 50% inhibition

{ICs0) was calculated by non-linear regression using XL Fit data analysis software.

Flt-1, KDR, and bFGFR kinases were assayed in 50 mM Hepes pH
7.0, 2 mM MgClz. 10 mM MnCk, 1 mM NaF, 1 mM DTT, 1 mg/ml BSA, 2 uM
25 ATP, and 0.42 uM biotin—GGGGQDGKDYIVLPI-NHz. Flt-1, KDR, and bFGFR
kinases were added at 0.1 pg/mL, 0.05 pg/mL, or 0.1 pg/mlL respectively.
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yD)-1H-benzimidazol-2-yl}quinolin-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~(amin0methyl)phenyl]methyl}amino)-é—chloro—3-{5—(4—methylpipera2in-l—y]).-
1H-benzimidazol-2-yllquinolin-2(1H)-one; 6-chloro-4-{[2-



oﬁe; 4- am no- 3- (1 H benzi m dazol - 2-yl ) - 7- br onoqui nol i n- 2( 1H) - one

4-am no- 3- (5- brono-I| H benzi m dazol - 2-yl ) qui nol i n-2( 1H) - one; " 11 MAR 2005°
N, N- di net hyl - 2- ( 2- oxo- 1, 2-
di hydr oqui nolWQ982%%8) - | H benzi m dazol e- 5- car boxam de; PCT/US01/42131

4-am no- 3-(5-thien-2-yl 10 1H benzi m dazol - 2-y1) qui nolin-2(1H)-one;

2- (4-am no- 2- oxo- 1, 2- di hydr oqui nol i n- 3-

yi ) - N, N-di net hyl -1 H benzi mi dazol e- 5- sul f o4 de; 4- ami no- 6-i odo- 3-[ 5- (4-
met hyl pi per azi n- 1_y| ) - 1H- benzi m dazol - 2-yi ] qui nol i n-2( 1H) - one;

F4 heonei m dazol - 5T ahe AR s Bl a0 Yot g o

[2.2.2]oct-3-yl aﬂqtnm]lmsl(ﬁﬁ)-bhdaérchlom Mod—m&hylb)pexﬁzmhl-ﬁly-oﬂEbeﬂ;!im:dazol-z-

o 2 S 08 ik R e PERR Y el T fudh R ont! BTORLs 5.1 P

4-[ (3R) - 1- azabi ¢ymehyRipera2inoLy1H-3H benzumdazol-?.- yi]-4-{[1- (phen lmcthyl)plpend
ui nol I n- - one; [( R) - 1-

yIamno]S(H—bn2| dazgl - 2-y1)-6-neth )
azabi cycl of 2 2. n;él- gﬁlﬁlﬁﬁs-ﬂge élqm%ééz[gﬁwm@fml‘ﬁl Y2Hdi £ | uor oqui nol

in- 2(1H-one,; bcnzun1dazol-2—yl]—4-[(2 rrolidin-1-ylethy])aminolquinelin-2(1
4-[(39)-1-azabi |o 2.2.2] oct- y | ar ni ﬁo yg I—I)-q enzm%g)zotf h}olr 7 20

chl or oqui nol i n F‘E’ tb\HBlPCIAZIB[I( YAR\H- Ec%ﬁﬁi@iréﬂéﬂf@(mtm]ldmﬁ 3-yl ami no] 3- (I H

2 e Ff I3 rl% d filZ g |Z abl- Cl?%fnggﬂzmﬁiw}ﬂ%nkfb Aidda)s- B8:methylpiperazin-1-yi)-1H-

yl ani no] - 3- ( 1H bregmidazaki-y ]42(P§ﬂ81)ldlﬂ40&20nlm0)2uldollny2[ﬂHﬂunem6#::11]10@9—31-(5:ar bonitrile
, 4- [(3R)-1o azl%gfp‘ﬁbfﬂ—‘@%yf 18:1h 2 daz?b ¥ Iﬁ)-g (? ﬁ}pendig]]Z-ylcthyl)ammo]qumolm-

H benzi m dazol - KI uor oquul no
4-1(3S)-1-azabi ¥y D@{IEZ 41(3_13)1:16&23'36)&10{92(!2 ﬁiqct—ss—y(aixhhd}gnmimdqzﬁimﬂouﬂx-),_ﬂS
6, 7- bi s(met hyl oxgy

4] (3R) - 1- azabi CyC LI Eicp -féﬁ)%[t%olilnl IH -one; 7-chloro-3-(5-morpholin-4-yl-1H-

3- (I Hbenzim da‘ztmmﬁda}bl}z-ﬁl,)-ﬁ-(dlpcdmmﬁqmmmqmﬁbl&(ﬂH)Hme6-cﬁ,1nﬂo43 [5@S) - 1-
anglbcgcl o[ 2. ZI& Iyﬁﬁmqﬁl??ﬁﬁg l@l—g?}g_g)@% E(Bazo]dm_z_yl ) - 6-fl uoro-2-oxo0-1, 2
- di bydr oqui nol 1'n-

4-[ (39) - 1- aFabi YWyehpl)dnidoRpinclin-XIH)-one; 6-chloro-3- [5 (4-methylp1perazm~1 -yl)-1H-

?/: ‘;’:r g'ong]( | 3- ( ! Itc%ﬂ&da%ldle?-f;—{%(fl}s() Byrrohdm O;lr%c yi] r}qgirnc(;)l)l(uyg(rllQIE)yl )am noj q9| no

4-1(39)-1- az ab| qhynb-éflz (@nﬁam;ﬁpemwnm-maebeamﬁﬂddzcbatm]-m{ﬂm)oﬂyn%nmh)z /-

di net hyl
: I[ ?gR) ylag]zggl cyg‘f‘%l[] 30 %F’ISQ‘?“ yﬁ&“"l\/ﬁﬁ%&bﬁ -({3Sh3resyipymroldin2usoL 142131
;11553% | ag iinoj ﬁ}ﬂ(eiﬂwﬂ}lammmfda@iemﬂp;ﬂeaazﬁ 1y o HQE iRIakd1-2 3k ho1RN €
oc'E ( 3yl) am- i o] biﬁﬁ? béﬁ&%’fﬂ%&%ﬁ) 1-sthylpyrrglidin-2-yllmethyltamino)-3-[5-(4-
ni t rophenyl) qummh)l]lﬁip&éilhi)l-)ﬂl)ﬂﬂi -benzimidazol-2- gl]?umolm 2(1H)-one; 4-[(3S)-1-

4-1(3S)-1-azabic oct - 3-yl am no enZi m dazol - 2yl ) - 7- {[ 2- (di

me'E §1y| Zim no)zetlﬁ’ﬁﬁ r#iﬁ?%l?cf?ﬁ ¥ lr?ﬂbﬂlbﬁmll(lﬂaﬂﬂlﬁﬂ ZI'B“ ’ v - -tz

4#(?2 1- azabi(siayRkPpRensligfifocl 3-NIHBBR Olia % GLhiRaly L ARFS! = 2- y1 ) - 6-fl uoro
( azabicyclo[2.2.2)oct-3-ylamino)-3-(1 H-benzimidazol-2-yl)quinolin-2(1H)-ope.

25 | Each of the above compounds displayed an ICs value of less than 10
| uM with respect to VEGFR1, VEGFR2, and bFGF.

It shouid be understood that the organic compounds according to the
invention may exhibit the phenomenon of tautomerism. As the chemical structures

within this specification can only represent one of the possible tautomeric forms, it



i4n i dazol - 1-yl)quinolin-2(1H)-one;

4+ [ (3R) - | -azabicycl o[ 2. 2. 2] oct - 3-yl ami no] - 3- (1H

benzi mi dazol - 2-yi ) - 6- [ 4- (et hyl oxy) phenyl ] qui nol i n-2(1 H) - one; 4-[ (3S) ! H4R 2005
azabi cycl o 2. godkeshs 3-yl ani no, _ _ ~ PCT/US01/42131

(1H benzi m dazol - 2-y1) - 6-fl uoro- 7- nor phol i n-4- yl qui nol i n-2(1H)-one;

4-[ (3R) - 1- azabi cycl o[ 2. 2. 2] oct - 3-yl am no] -6, 7-di fl uoro-3 10

(3H-i m dazo[ 4, 5- b] pyri di n-2-y1) qui nol i n- 2(g8H) - one;

4-[(3R) - 1- azabi cycl o[ 2. 2. 2] oct -
3-y|anino]-3-(1H—benzinidazol-2-y|)-6-(3-nitropheny|)quinqlin-zglkb-one;

1-[ 4- should be understood that the invention encompasses any tautomeric form of the

[ (39) - 1-azabi cy gl lstdeqtoCt - 3- yI am no] - 3- (1H benzi m dazol - 2-yl') - 6-f | uoro- 2
-0xo0- 1, 2-di hydroqui nol 1 n-7-yl) pi peri di ne- 3- car boxani de;
4-[(3S)-1-azabicyclo[2.2.2]oct- 3-ylam no]-3-(1H benzi m dazol -2

yl ) - 5- met hyl qui nol i n- 2( 1|_Btjsolﬁ3g,ersr@ thatqthe invention is not limited to the embodiments

acetyl phenyl) - 4-sL(3fR) pdreRZBL{IGHION, PulenftREt a8 s¥chaBimithereotaf 35hd Migi@zol 4. 5-
b] pyri di n-2-yl)qui nolin-2(1H)-one;

4-[(3S) - 1- azabi diecicoperofahe foflewing clzimesi noj - 3-

(1H benzi m dazol - 2-yl)-5-chl oroqui nolin-2(1H)-one; 4-[(3R)-1-
azabi cycl o[ 2. 2. 2]

oct - 3-yl am no] - 6-fl uoro-3-(3Hi m dazo[ 4, 5-b] pyridin-2-yl)-7-

mor pbol i n- 4-yl qui nol i n- 2( 1H) - one;
4-[(3S)-1-azabicyclo[2.2.2]oct-3-ylamno]-3 20 (1H

benzi zl ai dazol -2-y1)-7-(cycl opropyl am no) - 6- f | uor oqui nol i n-2( 1 H) - one;
N-{:3-[4- [(3R)-1-azabicyclo(2.2.2;

oct-3-ylam no)-3-(3Hinrlidazo[ 4, 5-b] pyridin-2-yl)-2xo-

1, 2-di hydr oqui nol i n-6-yl ] phenyl } acetam de; 4-[(3S)-1-azabicyclo

[ 2. 2. 2] oct - 3-

yl am no] - 3- (1H benzi m dazol - 2- -yl )-6-fl uoro-7-(4-net hyl pi perazi n-1-yl ) qui no
liu- 2(1H)-one;

4-[ (3R)-i-azabi cyclo[ 2. 2. 2] oct-3-ylam no] -6-fluoro-7-(1Himdazol -1 25
yl)-3-(3H i mdazo[ 4, 5-b] pyri di n-2-yl)quinolin-2(1H) -one; 4-[(3S)-1-

azabi cycl o[ 2. 2. 2] oct - 3-yl ami no] - 3- (1H benzi m dazol - 2-y1)-6-fl uoro-7-[ (2_pyr
i din-2- ylethyl)am no] qui nolin-2(1H)-one;
4-[(3S)-1-azabicycl o[ 22. 2] oct-3-ylam no]-3 (1

H benzi m dazol - 2-yl ) -6-fl uoro-7-pi peridin-l-ylquinolin-2(1 H)-one;

6-chl oro-3- (3H i m dazo[ 4, 5-b] pyridi n-2yl)qui nolin-2(1H)-one; ethyl
1-14-[(35)-1 30

azabi cycl o[ 2. 2. 2] oct - 3-yl ani i no] - 3- (1H benzi ndazol - 2-yl ) -6-fl uoro- 2-oxo-1, 2
- di hydroqui nol i n-7-yl ] pi peridi ne-4-car boxyl at e;

4-1(3R) - 1-azabicyclo[2.2.2]oct-3 1 1 MAR 2005 WD 02122598 PCTI LI SO1/ 42131
-159 yl am no] - 3- (I H benzi m dazol - 2-yl ) - 6- (1- benzot hi en- 2-yl ) qui nol i n-2( 1H)
one; 4- [(3S)-1l-azabicyclo [2.2.2]oct-3-ylam no]-3-(1

H benzi m dazol - 2-yl ) -6-fl uoro-7- pyrrolidin-1-ylquinolin-2(1H)-one;

4-[ (3R) - 1- azabi cycl o[ 2. 2. 2] oct - 3-yl am no] - 3-

(3Him dazo[ 4, 5-b] pyridin-2-yl)-6-[2-(trifluoronethyl)phenyl]quinolin-2(1H)
- one;



5

4-[ (3R) - 1-azabi cycl o[ 2. 2. 2] oct - 3-yl am no] - 3- (3Hi m dazo[ 4, 5- b] pyri di n-2-yl)
-6-[2- (nethyl oxy) phenyl ] qui nol i u-2(1H)-one; ethyl 11 MAR 2005
1-[4-[(3S)-1-azabi cycl o[ 2. 2. 2] oct - 3-

yl am no) - 3- (1H benzi m dazol - 2-yl ) - 6- f | uor o- 2- oxo- 1, 2- di hydr oqui nol i n-7-

yl ] pi peri dire- 3- car boxyl at e; -164-

4-[ (3R) - 1- azabi cycl o[ 2. 2. 2] oct - 3-yl am no] - 3- (| H

benzi m dazol - 2-yl ) - 6- (4- et hyl phenyl ) qui nolin-2(1H)-one; 4-[(3S5)-1 10

azabi cycl o[ 2. 2. 2] act - 3-yl am no] - 3- ( XELABMSI m dazol - 2-yl )-6-fluoro-7-[(2-
nmet hyl propyl ) am no] qui nol i n-2(1H)-one; 4-[(3R)-1-azabicycl o[ 2. 2. 2] oct - 3-

yl am no] - 3- (1H benzi m dazol - 2-yl ) - 5- met hyl qui nol i n-2(1H) - one; 4-[(3R)-1-
azabi cycl owihdt 8-ctimegts3- Yyl am no] - 6- (2, 4-di chl orophenyl ) -3- (3Hi m dazol[ 4, 5-
b] pyri di n-2-yl)qui nolin-2(1H)-one;

4-[ (3R) - 1-azabi cyclo[ 2. 2. 2] oct-3-ylam no] -3 15

(1H benzi m dazol -2-yl)-6-[3-(trifluoronethyl)phenyl]quinolin-2(IH)-one;

3-(1H benzi m dazpt-2-yl)-4- (dinmethylam no) gui nol j n-2 - one;

o hyar o (1 o P o8 bipbatd AR ROShO DReief bk BREund o

4- hydr gptigrBadeutitd] Y ddagnitle balt & thy Edrihbdimd; ol 8 gHahAgdelifically ldch epite salt of the
4-14-[(3R)-1-azabicycl o[ 2. 2. 2] oct - 3-yl am no) - 3-

( 1H berd#¥iP&&zol - 2-yl ) - 5- f | uor o- 2- oxo- | , 2- di hydr oqui nol i n- 6- yl } benzoi c

acid; 4-[4 20 RS

[ (3R) - 1-azabi cycl o[ 2. 2. 2] oct - 3-yl ami no] - 3- ( H} benzi mi dazol - 2-yl )-5-fl uoro-2
-0xo- 1, 2-di hydroqui nol i n-6-yi] benzam de; ,

N-{3-[4-[(3R) - 1-azabi cycl o[ 2. 2. 2] oct - 3- R

yl am no) - 3- (1H benzi m dazol - 2-yl §:- 5- f { uor 0g-2= 0 2-d hydroqui nol i n- 6-

yl ] phenyl }aceram de; 3-[4-[(3R)- \0[2 “Zhoct - 3-yl arnino] -3-(1H
benzi m dazol - 2-y1) -5-fl uor 820 i noti ¥ 6-yl ] benzoi ¢ aci d;

4-[4 25

[ (3R) - 1-azabicycl o[ 2. 2. 2] oct -

-0x0- 1, 2-di hydroqui nol i n- zorg acrd,

"N-{3-[4-[(3R)-1-azabi cycl o] 2. 2. ]octlS- yl am no] -3-(1 H be

nzi m dazol - 2-yl ) - 7-f 1 uor o- 2- oxo-%, 2- dihydr oqui nol i n- 6- ylI] phenyl }acet ani de;

4[ (3R) - 1- azabi cycl o[ 2. 2. 2] oct - 3-yl am no] - 3- (1H-

benzi m dazol - 2-yl ) -7-chl or o- 6- (2- net hyl phenyl ) qui nol i n-2(11-1) - one;

4-1(3R)-1 30 _

azabi cycl o[ 2. 2. 2]skare8- y| ani no] - 3- (1H benzi mi dazol - 2-yl ) - 2- oxo- 1, 2-

di hydr oqui nol i ne-7-carbonitrile;

4-[1(3R) - 1- azabi cyglk - = 35 ] = 3 b R 2065 2598

PCTI US01142131 - %:’f{%ﬁgﬁd ﬁﬂﬁ%%%’é*’%’%“?%%ﬁ%ﬁ}?%. ncgl ?ﬁ-R 2(?‘%{)336%%;

4-14-[ (3R -1- azabiRiRT giqupsxubdivuted 3nd/ lusubstolited alkinyl groups, substituted and

H-benzi m dazol - 2-yl )+ 2= 0x0:- 1, 2-  dil roqui nal i.n-7- vl benzam de; .

4-[(3R) - 1- azabi Cyl%xls%?s%'ngqgi%tglto_ %cffvrag(ﬁfﬁ pS; § quﬁ]tcd s BB S alkylaminoalkyl
groups, substituted and unsubstituted dialkylaminoalky! groups, substituted and

unsubstituted arylaminoalkyl groups, substituted and unsubstituted diarylaminoalky)
groups, substituted and unsubstituted (alkyl)(aryl)aminoalkyl groups, substituted and
unsubstituted heterocyclylaminoalkyl groups, substituted and unsubstituted saturated
heterocycly] groups, substituted and unsubstituted heterocyclvloxyalkyl groups,

substituted and unsubstituted hydroxyalkyl groups, and substituted and unsubstituted

arvloxvalkyl groups;

Z is selected from the group consisting of O, S, and NRM roups;



benzi m dazol - 2-yl)-6-fl uoro-7-(met hyl oxy)quinolin-2(1H)-one; 4-[(3R)-1 5
azabi cycl o[ 2. 2. 2] oct - 3-yl aani no] - 3- (1H benzi m dazo] - 2-yl ) - 6-chi orﬂ- ﬁf\R 2005
(di met hyl am no) qui nol i n-2( 1H) - one;

4-[ (3R)-i-azabi cycl o[ 2. 2. 2] oct - 3-yl am noj - 3-

(1H benzi m dazol - 2-yl ) - 7- (dunet hyl am no) - 6-i odoqui nol i n-2( 1H) - one;
3-[4-[(3R) -1- azabicycl o[ 2. 2. 2] oct - 3- yl6am noj - 3- (1H benzi m dazoi -2-y))-7- (I
H i m dazol -1 -yl)-2- oxo-I, 2-di hydroqui nol i n-6-yl]benzoi c acid;
4-[14-[(3R)-1-azabi cyclof 2. 2. 2] oct-3 10 yl am noJ- 3- (1H benzi m dazol -2-yl)-2
0X0- 7- pi peridin-1-yl-1,2-di bydroqui nolin-6- yl]benzoic acid;

4-f (3R)-1-azabi cycl o[ 2. 2. 2] oct - 3-yl am no] - 3- (1H- benzi m dazol - 2-

yl)-7-(met hyl oxy) - 6-[ 4- (et hyl sul f onyl ) phenyl ) qui nol i n-2(1H)-one; 4[(3R)-1-
azabi cycl o[ 2. 2. 2] oct 3- Q/I am no] -3=(1 H benzi m dazol - 2-yl ) - 8- net hylqui nol i n-2
(1 H)- one; R, R, R, and R may be the same or different and are 1ndependently selected flom
4-[(3S)-1-azabi cycl 0[2 22 oct - 3 | am no)F ((:NH- benzj md gl - yI)N a

di f1 uor oqui nol i n-@? gpbupd:ﬁgmstmgo , Cl, Br, -NO,, -OH, - groups, -NR

3-(1H- benzi m daz Oé?glysl dutRa MR A Wa s lRE RS éﬁh&ﬁr groups, substituted and unsubstituted

yl am no) qui nol i n- Hj - one;
4-[(3S) - 1- azabi cypiaojdinyg gﬂj@s,tsuastymad‘ambdnsabs(tﬂmﬂed prlmary, secondary, and tertiary

b imd | - 2-yl h b l,i - 2 45 = 1-
czabicyotof 2 2 2 SRR SRR ooty Lo
(met hyl oxy) pheny! dikeHyh gicubs,2Gbduted &id unsubstituted alkynyl groups, substituted and

3- (1H benzi m dazol - 2-yl) -6, 7-di f| uoro-4 20
(pl peri di n- 4- y| anWﬁB]?ﬁ’lﬁ'i‘tﬁ@)thﬁl%fci}‘bgTB‘ﬁfé substituted and unsubstituted aminoalkyl groups,

(1H' benzi rni dazﬁbs&g?é%i)anﬁuzsﬁkﬂﬂu gr yfaémﬁ«ﬁfﬁ Lqisnsﬁsﬂﬂl%maﬂ@hﬁsubstltuted

i.-1in-2(1H)-one; 1H benzi m dazo "ot 0
m)r phoI i n-4-yl pr ocﬁ)ykyhnnm}a]lkpmgmﬂps,rwﬁs(mmpd mtbl;lnsubstltuted arylammoalky] groups,
6- chl or o- 3- ( 5- nor zj. m.dazol

o i ery g v a o Bt L B SRR UERFRanAT Hbbps, substinyted andymsubsiitated |

H- benzi m dazol - 2- callayi)ﬂarmmmﬁm(gll gkoRpSYSdHﬁﬁﬁlféﬂa)lalﬂiklﬂﬂ)]sqmwﬂidielteno@!ﬁlyl’z(ﬂﬂ.)ﬂ'l) one; -
4-[(3S)-1-azabicyclo[ 2

yl am no] - 6- chl or 5- hol i n
| H benzi i dazol - ZgT{j’PB’inN]ﬁBLF‘ﬁi Wlﬁ“@ﬂ%“e‘j@]&qﬁ?r{i?ﬁ?@a? loﬁgg’[)grﬁfl?% sﬁbsyi/ utgdy.
benzi m dazoi - 2- y|s)nd4fn@ﬁ’ésﬂ%ftbc@{lﬂte§5c)%@f)‘[a’ﬂ9)l ﬁ&hkﬂt?&uhk!)suﬁﬁﬁme@aﬁ&' oro--[2-
(di net hyl al ni no)ethyl] am no} -3-(5 rphol i n-4-y1-1 benzi m dazol -2-yl ) qu
inol in- 2(1H)- On@substltuted (heterocyc]y])(aryl)annnoalkyl groups, and -C(=0)R"™" groups;

4-[(3R) - 1-azabi cycl o[ 2. 2. 2] oct - 3-yl am noJ- 6- chl or o- 3- (5- nor phol i n-4 30

yl -1 H-benzi m dazogs Zsyk) qHj R® A ; devendently selected f
6- chi or o- 3- ( 5- rm?%ﬁ?i% 4%? hf{ﬁ#g-b%e?\éz_%af’nﬁgjg ol a aremp?pggren Phe g o Hom

yl met hyl ) ami no] quﬂm@loup-cz(ﬁs‘ﬁ)ngﬂfé‘l @; BhIFol, GNQ; DH \Mj‘l%

PO 1150172151 8 Lo Sy ol OSN3 bt

R, 2R) - 2- ami nocycl m{sexatit&te@.ahﬁtﬁn)ﬂl-gﬁo@|Sﬁlbﬁrtﬁecﬂ bnd amsuphinhied gdanidiny] 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 heterocyclylalkyl groups,
-C(=0)R* groups, substituted and unsubstituted aminoalkyl groups, substituted and
unsubstituted alkylaminoalkyl groups, substituted and unsubstituted
dialkylaminoalkyl groups, substituted and unsubstituted arylaminoalkyl groups,
substituted and unsubstituted diarylaminoalky] groups, substituted and unsubstituted
(alkyl)(aryDaminoalkyl groups, substituted and unsubstituted heterocyclylaminoalkyl
groups, substituted and unsubstituted diheterocyclylaminoalkyl groups, substituted

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



1H benzbni dazol - 2-yl ) qui nol i n- 2( 1 H) - one;

4-[ (4-am nocycl ohexyl ) am noj - 6- chl or o- 11 MAR 2005
3- (5-nor phol i n-4-yl - 1H benzi n-ii dazol - 2-yl ) qui . nol i n-2( 1H) - one;
4-{[(2S)-2-am no-3 5

met hyl but yl ] am no) - 6- chl or o- 3- (5- nor phol i n-4-y1-1H benzi m dazol - 2-yl ) qui nol
in- 2(1H) -one; -166-

4- ({[ 4- (am nonet hyl ) phenyl ] met hyl } am no) - 6- chl or o- 3- ( 5- nor phol i n- 4-

yl -1 Hbenzi m dazol - 2-yl ) qui nol i n-2( 1H) - one;

6- chl or o- 3- (5- nor phol i n- 4-yl -

benzi m dazol - 2-yi )-4-[ (pyrrolidin-2-yl met hyl )am no] qui nol i n-2(1H) - one;
4-{[ (1R)-1- (am nornet hyl) propyl]am no}-6-chl or o- 3- (5-nmorphol i n-4-yl -1

H benzi m dazol -2 10 yl)quinolin-2(1H)-one; 4-{ [(1

S) - 2- am no- | - ( phemgbinatiiyd Qlﬁtdﬂ(}dyc]y])ﬁm}jm}]}%alkm g,mups35ubstitu1ed and unsubstituted

5- nor phol i n-4-yl -1 H benzj m dazol nol i n-
- chl o ood {1 3. { AiruoRs bEsERasr RO Sk BRyF i hokoas, ﬁ]&ﬂlﬁﬁ&?‘?mm&%
H-benzi r ni dazol - %ndx:lnh%hﬁ@éd Dy Jalk)-R6ss, frdchbaiiered ahd uiRbaileln- 4- y! -
H benzi m dazol -2-yl)-4-{ |
( phenyhnet hyl ) pi d@tﬁr@nmlﬂowa]@m})m nol i n- 2( 1H) - one;
6- chl or o- 3- (5- nor phol i n 15 _ _ _ _
4-yl - 111- benzi m Rl uld mr@mérm-aﬁa wAhagehaahR LREAY AR the- 2( 1H
)-one; 6-chl oro-3-(5-norpholin-4-
H benzi m dazol - 2-groyp der{s(sﬂngobﬁu@llﬁmubktltuteﬁ laed bydupsituredjathoxngraups, 2hdtutehe;

6- chl or o- 3- (5- nor phol i benzi m

2yl 4T Cpyr or APPSR SRS PRl T DEFipLeg fad vas Rl Ao fming | 1
i m dazol - 1-yl ) pr %Mﬁﬂsamﬂaﬁ}utéﬁ'eﬁﬁiﬁi@tﬁﬂmﬁﬁédﬁrﬂi‘aﬁﬁnd groups, substituted and unsubstituted
H benzi m dazol 15 uinolin 20

6- chl or o- 3- (5- m)rffvihl ylapinp @onpw%ﬁﬂt?ﬁ Hﬁlzlmsuk?llwtsd@apéwppamm-submmted
Bél gﬁ} 2?’/1)) Zm{ l[ 201( %F%F%ﬁlﬁg H‘;/F)Fgryﬁ)ﬂgﬁn_ogoupb, subsiiluled and unsubsiituted aiky)

( 5- nor phol i n- 4- ylarblhi;Sberéhmtazﬁamdlunzuhﬁtimmﬁ arpll groni +H{FCoHe: C(6Ogallont gronps, pd -
met hyl - | -piperi %( i. Pﬁ 1 H- benzi m dazol - 5-yl ) net hyl ] am no} - 3-(5-norphol
i n-4-yl - 1H benzi dg 8 §ryP ‘qui nol i n-2(1 H) - one;

6- chl or o- 3- ( 5- rmrpholln 4-yl -1H 25

benzi m dazol - 2 y]B -1:{1(62ecmﬁrflmhltlch grolp ydnsishiyg pAmbeuxbordiand lunsub2(tukdd-aoi eroups,
6- chl or o- 3-

o bonat o dazor - 5oy Styter 33 Vesubeied hoiexsnvrls) R T Q! groups

4-{[ (1R 2R)-2- am J@E@;b S}, a@(ﬂg)o 6&9%@&@: =) MAaryEE YD L OEBRHR- 1-
yl)-1H benzi m dazol - 1ﬁl i nolin-2
. 4-[ (4- ami nocycl GﬁéXQ % LIgups, - (= )NH(alyl) groups, ~C(=0)N(alkyl), groups,

b 5151 BRI, 4Pt k- K, DL o 4t -on

?i [jll ?gm nomet by -Nienyl @mmymwmlh@w@s,cm(aikw(@r)[lbmpnpsreh&(ﬁyjlhm greurazi n- 1-y
{/&) O%ﬁggggl L’E’?’?ﬁ%&@ %@g& Q%lééur}])sz(lxi](mtexocydlylss groups %(Aélliyﬁ)%hetenocyw g21‘(0)19]358,
(et hyl ani no) et hyIN(ayi )it erde\chyl f, 4C (R0 INH (et 8l i) grdupy) JC(RO)N(heterocyclyl)
H+benzim dazol - 2-g;roups, -C(=O)N(alkyl)(heterocyc]yl) groups, -C(=0)N(aryl)(heterocyciyi) groups,

and substituted and unsubstituted heterocyclylalkyl groups;

R is selected from the group consisting of H, -NH,, -NH(alkyl) groups, -NH(aryl)
groups, -N(alkyl); groups, -N(aryl), groups, -N(alkyl}(aryl) groups,
-NH(heterocyclyl) groups, -N(heterocyclyl), groups, -N(alkyl)(heterocyclyl) groups,
-N(aryl)(heterocyclyl) groups, -O-alkyl] groups, O-aryl groups, heterocyclyloxyalkyl

groups, and substituted and unsubstituted aryl groups;



qui nol i n-2(1H) - one;
hl or o- 3-[ 5- (4- nnet hyl pi perazi n-1-yl)-1H benzi m dazol - 2-
-4-{[ 3- (4- net hyl pi perazi n-1-yl)propyl ] am no) qui nol i n-2( 1H) - one; 11 MAR 2005
hl oro-3-[5- (4-nethylpiperazin-1-yl)-1 H benzim dazol-2-yl]-4-{]
phenyhnet hyl ) pi peridin-4 5 yl]an no} ?w nol i n-2( 1H) - one;
hl or o- 3- [ 5- (4- net hyl pi per azi n- 1- yI) H benzi m dazol -2
-4=[ (2-pyrrolidin-1-ylethyl)am no] qui nolin-2(1H)-one; 6-chl oro-3-
5- (4- met hyl pi perazin-1-yl)- | H benzi m dazol -2-yl]-4-(pyrrolidin-3-
yl am no) qui nol i n-2(1H) - one; 6-chl oro-3-[5-(4-nethyl pi perazin-1-yl)-1H
benzi m dazol - 2-yl ] -4- (pi peridi n-4-y| am no) qui nol i n-2(1H)-one; 6-chloro-3-(5
10 norphol i n-4-yl -1 H benzi m dazol -
yI) 4-[(2-pi peridin-2-ylethyl)am no)qw nolin- 2(IH)-one;

4-[(3S)- 1-azabi c;ltfcs[szlcmeﬂ]fmm t8-gyduprdoneiptie o, Gﬂ@lm@ﬁa%mﬁﬂbﬁlfﬁf@a@iﬂ

L;g?nm-zh?zgfizgl ylgg%) ?sbli gtgtlpi g aﬁé E%.‘bgtﬂr‘uteg)a qyurélﬁogr I‘Qﬁg&%ﬂ&@&‘%& %sﬁbs)ﬁlmté#
6-chl oro-3-[ 5- (4-hefm§dw1 ERRP&ZI N- _ _ _
H benzi m dazol - 2-yl ] - (pi peridin- 2 15 yhnet hyl ) am no] qui nol i n-2( 1H) - one;

hl hy| -1-yl)-1H . .
ge(r:m (r)nr gagol[ 52 3|}}W$EF s%te(e%%;a{o%},}}g@%@é ‘%?n%'%grﬁtsﬂwt taes Aol wpieheitetd 3KYH) - one:

6- chloro-3-[5- (Agr&%hwbeﬂlﬂa?erd%a Andio¥fithred alryl Néuda7eled 3nd Lhsubstited
[(2R)-pyrrolidin™=2- vyl hyl']am no }qui nolin-2(1'H)-one; 6-chloro-4-({

{ ( 2(8) --1- ﬁt |hy| pyrhetﬂrq)@p]y-l grcyl[p]; -, lalkiox ¥ greiups prydoxy %roups -NIl-}g, substituted and
5- (4- et hyl pi per.azi a one;
6- chl or o- 4- ({[(2&3“5‘11’5“%%&(4 ﬂeteloa@ﬁ 57’12‘£'Q+‘1%n5e1%ht1’1% %é‘ﬁ%‘ﬂ% 1’@“‘ %’Qm%a@
met hyl pi per azi n- Jgrnps s’hfdsﬁ)@&-zllamidambtatﬂtexdla]lq&mmnbalhylaﬂmﬁs amettutked[208S) - 1-
(et hy oxy) 5bin5h%éénsﬁaﬁéqfd@@x#wmfi(ﬁ%?ﬁlﬁé'se A P e prgigoati
azabi cycl o[ 2. 2. 2] Qg 53S%Eﬁ{m&%d%n£u¥smuted d1a1ylannnoalky] groups, substituted and
H benzi m dazol - 2-yl )qw nol i n}@@g I-?) one. Each of the above conpounds

ot (allpd)igaryha

di spl ayed an | Csongalistigt ﬁmSEG)lkyll\aTO\WFtShS‘-lbé@‘b@@tanﬁ@“Wﬁfﬁd VEGFR2,
and bFGE. |1 ShoudhiBinindssa!. &%gumafana B BEARR0 S RO UATR s G ANTH A gnd O

the invention may "éx enomenon o tautoreri sm the chemi cal
structures wt hmmsul’ommts:pmaik&lamam groupg sulshhyed agres grstinoeediafylanhao groups,

Choul o be under stUBHTRAEH HesoPUBRE FBRY BROURBROSEE it SIoRer CES) m of

the drawn struct Wréups, -C(=0)-aryl groups, -C(=0)O-atkyl groups, -C(=0)O-ary) groups,
-C(=0)NH,, -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, -C(=0)-heterocyclyl
groups, -C(=0)-O-heterocycly] groups, -C(=0)NH(heterocyclyl) groups, -C(=0)-

yl']
6-C
yl']
6-C
1-(
6-C
yl)
[

Nibeterocyclyl), groups, -C(=0)N(aryl)(beterocyclyl) groups, substituted and
unsubstituted heterocyclylaminoalky] groups, substituted and unsubstituted
hydroxyalkyl groups, substituted and unsubstituted alkoxyalkyl groups, substituted
and unsubstituted aryloxyalkyl groups, substituted and unsubstituted

heterocyclyloxyalkyl groups, and -C(=0)-N(alkyl)(heterocyclyl) groups;

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 heterocyelylalkyl groups, -C(=0)H, -C(=0)-alkyl
groups, -C(=0)-ary} groups, -C(=0)NHa, -C(=0)NH(alkyl) groups, -C(=0)NH(aryl)



It is understood that the invention is not limted to the enbodi nents zﬁé
forth herein for illustration, but enbraces all such forns thereofl bl¥AR
within 5 the scope of the following clains. | 1 MAR 2005 -164 CLAI M5 What
is clainmed is: 1. A conpound having the structure 1, a tautoner of the
conpound, a pharmaceutically acceptable salt of the compound, or a

phar maceutical |y acceptable salt of tHé8-tautonmer | wherein. Y is selected
fromthe group consisting of-ORl groups, -C(=U)-R"' groups, -NR12RI 3
groups, substituted and unsubstituted al kynyl groups, substituted and
unsubstituted heterocyclyl al kyl groups, substituted and unsubstituted

al kyl am noa] kyl groups, substituted and unsubstituted dial kyl am noal kyl
groups, substituted and unsubstituted aryl am noal kyl groups, substituted
and unsubstituted diary]am noal kyl groups, substituted and unsubstituted

(al kyl) (aryl) ai nigroaiskyd(=gyiBiape)); gubps. Cit@iN@nd): ngpebstENedkyl)aryl)
et er ocyel Y1 gr oo ReR e i s PRty o o Sy BT ERgPRG
groups, substit yk&ghsalatiMgheIsbE FclI ek oliyel kbeyialtky AndiRUPSitutsd Bmidlgyi t ut ed

and unsubstituted aryl oxyal kyl groups; is selected fromthe ?roup
consi sting of 0, SpupanbriRvted agd yupdstitpted aljpdripiposkyhggups, subpitutedandand R4

T ng oy “op S AL 5| RREIIBRENY SE) SR EE Oy B
groups, substi t utgcumnehbutistedsnd husubdt@pdddiiarylangneilipsd greaphsubstirted aahd
s S0 CUR DY NS B S R R SR
groups, substit utiRebreiid]yasmbakil sttt 4o w&utgﬁ@lwasdiha%aydlﬂwamw

unsubstituted al kynyl gro;gs, substituted and unsubstituted heterocycly)
groups, substit utwBStHWE] ard wssbstityied thesgrp s ik yigppipgalkyl, substituted and

unsubstituted (heterocyclyl)(aryl)aminoalkyl, substituted and unsubstituted
alkoxyalkyl groups, substituted and unsubstituted hydroxyalkyl groups, substituted
and unsubstituted aryloxyalkyl groups, and substituted and unsubstituted

heterocyclyloxyalkyl 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, 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(=0O)H, -C(=0)-alky! groups, —-C(=0)-aryl groups,-C(=0)NH,, -C(=0)NH(alkyl)
groups, -C(=0O)NH(aryl) groups, -C(=0)N(alkyl), groups, -C(=0)N(aryl); groups,
-C(=0)N(alkyl)(ary]) groups, -C(=0)0-alky] groups, -C(=0)0O-ary! groups,
substituted and unsubstituted heterocyclylalkyl groups, substituted and unsubstituted
aminoalkyl groups, substituted and unsubstituted alkylaminoalkyl groups, substituted
and unsubstituted dialkylaminoalky] groups, substituted and unsubstituted
arylaminoalkyl groups, substituted and unsubstituted diarylaminoalkyl groups,
substituted and unsubstituted (alkyl){aryl)aninoalkyl groups, -C(=0)-heterocyclyl
groups, ~-C(=0)-O-heterocyclyl groups, -C(=O)NH (heterocyclyl) groups,



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

ai yl am noal kyl groups, substituted and unsubstituted diaryl am noal kylf MAR 2005
groups, substituted and unsubstituted (alkyl)(aryl)am noal kyl groups,
substituted and unsubstituted heter ocycl y] al kyl groups, substituted and
unsubstitut ed di heterocyclyl am noal kyt168r oups, substituted and
unsubstituted (heterocyclyl)(al kyl)am noal kyl groups, substituted and
unsubstituted (heterocyclyl)(aryl)am noal kyl groups, and -C(0)R18 groups;
R5, R6, R7, and R8 may be the sanme or different and are independently
selected from the group consisting of H d, Br, F, 1, -NO®, -CH -OR 9
groups, -NR 2()R2' groups, -SH, -SR22 groups, -S(=0 R23 groups, -S(=0 2R24
groups, -CN, substituted and wunsubstituted airudinyl groups, substituted
and unsubst i t ut ed-@eeNetydcyvahby @sups, s@b%@)N(mt)@)aaaﬂdcwgspmhpﬁ wiledtuted and
primary, secondary, and t t| ary al kyl substi tuted

unsubstituted ar yP“SQ‘g 1§‘6’5’§%"? F]lﬂ’{”é‘lfagﬁ’ggi?ﬁg%lﬁgl?ﬁnf‘ﬂ}f: EFlda‘I’r!égﬂi”lmt%roups
substituted and U&%Hﬁéﬁkka&]'ﬁaﬁﬁ'mﬁ 1KY Byup 8l abeiBute S RS lAshBiRGe@Nd Unsubsti tut ed
het erocycl yl groups, subsfituted and unsubstituted heterocyclyl al kyl

groups, -C(=0 meiemmpb’l)(dkﬂﬂﬁnmmﬁl}e)d goavgps,Laubsibisted eud eosubstitaedl kyl  gr oups,

substituted and nsubst j al_k m_noal k b t

insubst it uted i HEETE DRt eY AR s MR et b AOey
aryl arni noal kyl g&@ups subssitiisd aﬁduh@@bs&nﬁedmm@ndyt ghfoeﬁs dirsstiviltedrindoal kyl
groups, substituted and unsubstituted (alk

(aryl)am no yl gr S,
substituted and uW&UBEIed eudetyatket goyes. Wbéﬁmt%1 mubsg%ﬁéﬂefe%%%%h
and unsubsti t ut edydipetgd Qgge@)m@d@g%@glé%g v PeRSps;substituted and

unsubstituted (heferodyclyl am noal’kyl " groups, substituted and 1 1

MAR 2095 -166 unsuhstituted (h terocyc]yl)(ar anl i noal kyl gro
substituted and uﬁgaugsat R%4UF1E‘HR§ ﬁﬁ%@q Orgg £iisat 3@%%%5?]2&“55“&?6]3‘“3(1

b d al k b
unsubst | tut ed al kaxyahkyloudt b %@hst L RAG10Y thy(ﬁﬂgggé’m oxyal kyl

aryl oxyal kyl groups, bstituted. and tnsu

groups; R9 and R34\‘(ﬁﬁiwl)bg10tuhe -Néarglogroatist ﬂﬁ{aﬁ@’t)(fam genups,i -hifhesaeyd Y1y
selected fromthe rou]Q nsi s

unsubstituted al kBYPYr oS eroc?ub@?&fﬂ d’hpsacﬁ(}ﬁi%ﬂc% }I])'[.d g(‘?%rpﬁ oXy groups,

-NH2, substit ut ed-remetetteselpps g%uﬁ@@u@ilkﬂéﬂhaldﬂ@ubqgf@&mﬂkylsgﬂ@ﬁis! dubttactedast
unsubstltut ed aryl am no groups, substituted and unsubstit ut

di al kyl arni no gr oWp¥PstHEE £ gLovas-aRy) SHREUBG driegutstiaisA %H‘l?ﬁyn%o‘(}}soups

substituted substituted and unsubstiruted heterocyelyl groups, substituted and unsubstitted
aryloxy groups, heterocyclyloxy groups, -NHOH, -N(alkyOH groups, -N(aryl)OH
groups, -N(alky])O-aiky] groups, -N(aryl)O-alky] groups, -N(alkyl)O-aryl groups,
and -N(aryi)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.

2. The compound according to claim 1, wherein Y is selected from the group

consisting of -OR'? groups, ~NRM“R" groups, and substituted and unsubstituted alkynyl groups.
3. The compound according to claim 1, wherein Z is an -NR' group.

4, The compound according to claim 1, wherein R' is selected from the group

consisting of -H, substituted and unsubstituted alkoxy groups, substituted and unsubstituted



and unsubstituted (aik_yi)(ary])am no groups, substituted and unsubstituted
al kyl groups, substituted and unsubstituted aryl groups, -C(=OH, 11 MAR 2005
-C(=0) -al kyl groups, and -C(=0O-aryl groups; Rl is selected fromthe group
consi sting of substituted and unsubstituted aryl groups, substituted and
unsubstituted heterocycly] groups, -C(=OH, -C(=0) -al kyl groups,

-C(=0-aryl groups, -C(=0) O al kyl grou@§; -C(=0 O aryl groups, -C(=0 NH2,
-C(=O NH( al kyl ) groups, -C(=O NH(ary]) groups, -C(=0O N(al kyl)2 groups,
-C(=O N(aryl)2 groups, -C(=O N(al kyl)(ary)) groups, -NH2, -NH(al kyl)
groups, -NH(aryl) groups, -N(al kyl)2 groups, -N(al kyl) (aryl) groups,
-N(ary] )2 groups, -NH(heterocycly]) groups, -N(heterocyclyl)2 groups,

-N(al kyl) (heterocyclyl) groups, -N(aryl)(heterocycly)),

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

- O =0) N{eadsksyic) (1ambey gryiph, whhstigited psl unsGfssE)t e betyro} digbey goypps,yanil sghrso s}

and substituted and unsubstituted heterocyclylal ky] groups; Rll is selected
fr om t hadgmsubs ey ed heleiopye g RS NH2, - NH(al kyl) groups, -NH(aryl) groups,
-NI (al kyl )2 groups, -N(alyl)2 groups, -N(alky])(ary]) groups,

- NH( het er ocycl y] ) 5 9r oupge corhkd¥gl BEQENAL Y3 digndT OMRSein RV akdiackdd therh eeogved V! )
groups, -N(aiyl)(heterocyclyl) groups, -Oal groups, O aryl groups,

het er ocsaisistiogphHkE] Cl, g¥Qupabstiauied & pstituter BeieroayrYIBBOKY Gravgs.ang|

groups; 1 R_2005 .- "2 ] I d fromthe group consisting of H,
subst i tﬂ%@tdlmgéﬁaanéﬁlgﬁ%?%ﬁeﬁﬁﬁ lgfylgé'ﬁg%gf&)gups, substituted and unsubstituted
aryl groups, and substituted and unsubstituted heteraocyclyl groups; R13 is
sel ected from t he6gr ouPheonspaini ageanding thetint Ltvelterein® waRibsean alifylagiou. ky|
groups, substituted and unsubstituted aryl groups, substituted and
unsubstituted heterocyglyl gro Koxy -ar. , 15 ,
-NH2, substitut edI7‘and ﬁ%é %&lﬁn? E?deo(]:ldlh 'E%‘?%)@/i’l“}}}%%ﬁg? oéggﬁ%)?)%%bgﬁ%? ua']tlgd

and unsrbBs id Akedorath, raakW\roupg b deescySybgbin, wr @ dernst yahydlod tgreut ed
al kyl arni noal kyl groups, substituted and wunsubstituted dial kyl am noal kyl

groups, substituted ang unsubstjtuted aryl arni noal kyl r oups stituted
and unsubstitut edgdi ar&%&mpﬁ&%%‘ﬂl‘i/ i &85 C,mrgBb%%iulotﬁ/eé&fgﬂr?cf&{?ﬁ‘slﬁ(ggti t ut ed
(al kyl) fiafinbdtiBhInoalckpthblg e BSthe St birdybetplantatsnsukibt icceiteisle sat dythar i no
groups, substituted and unsubstituted arylam no groups, substituted and

unsubst iakiegesd di al kyl arni no groups, substituted and unsubstituted
di aryl am no groups, RE

Rr®

wlerein,

Y is selected from the gfoup consisting of —OR'° groups, -C(=0)-R'" groups,
“NR'?R" groups, substituted and unsubstituted alkynyl groups, substituted and
unsubstituted heterocyclylaikyl groups, substituted and unsubstituted alkylamincalkyl
groups, substituted and unsubstituted dialkylaminoalky] groups, substituted and

unsubstituted arylaminoalky! groups, substituted and unsubstituted diarylaminoalky!



substituted and unsubstituted (al kyl) (aryl)am no groups, -C(=OH,

-C(=0 -al kyl groups, -C(=0O-aryl groups, -C(=0 O al kyl groups, 11 MAR 2005
-C(=0 O aryl groups, -C(=ONH2, -C(=OI\TH(al ky]) groups, -C(=0)NH(aryl)
groups, -C(=O N(al kyl)2 groups, -C(=O N(aryl)2 groups,

-C(=O N(al kyl) (aryl) groups, -C(=0) - heterocycly] groups,
-C(=0 -0 heterocyclyl groups, - C))l\ll-'i(llm'(aterocyclyl) groups, -C(=0) -

N( het er ocycl y1) 2 groups, -C(=0 N( aryl) (heterocyc]yl) groups, substituted
and unsubstituted heterocyclyl am noal ky] groups, substituted and
unsubstituted hydroxyal kyl groups, substituted and unsubstituted
al koxyal kyl groups, substituted and unsubstituted aryl oxyal kyl groups,
substituted and unsubstituted heterocyc]yl oxyal kyl groups, and

-C(=0 -N(al kyl') (heterocyclyl) groups; R5 and R 9 nay be the sanme or
different and ar egionpepebaitred gndsaisstined @Bqﬂxmél)argm@alﬁyb@ﬁgm% fbsptugsd and

bstituted d ti1t d
o ot e, e PR R P QR R B 68 B hmptes bt
substituted and unauxl@sydlpk@eqashaﬁﬁﬁmcemha hﬁdulbydlm@ﬁmldﬁsocye@(@@)ﬂ}dyl groups,

O - al kyl - O I\TH(al k
g%up)s : C{ O)g L%@P‘“}edlanﬁ WSEW&;‘ lgﬁ%gygkwgups @(d-icb)(bﬂ(‘%i %a ﬁ%ét)lfb d

-C(=O N(aryl)2 grg g{ %L(al kyl)(aryl) groups, -NH(heterocyclyl)
groups, -N(heter ocy yFSk gr 0 -N(al kyl ) (heterocyclyl) groups,

-N(aryl) (heterocyclyl) groups, substituted and unsubstjituted anm noal kyl
groups, subst it ut &ds stiertehBobdld moteernaiskye afii PoalVR* gFo@es, substit ut ed
and unsubstituted dial kyl arni noal kyl groups, substituted and unsubstituted

aryl ai ni noal kyl gn Okﬂpgﬁ 2destLLME e %ﬂ% #reﬁqu}?m énata?éimﬁbﬁernﬁleﬁm 2R3l Ylom

- groups, substituted and ’ unsubstitute ) am no gr ou]Q
substituted and ufisybedp tamsistng bﬂ’e&Le@bBy,cH Vil- é?hhﬁli@b k—filH @Bbsgrpt*md‘le

unsubstituted di het eroc | a stituted

(I het erocycl yl ) (aPi&F ﬁgﬁ%‘é{ %Wdﬂlm?ﬂlﬁ%ﬂt% %rgﬂgx OUBPfsSﬁJ S{u:ﬁt@ th Q(ﬂhz hH&ﬁ\ﬂed

eterocyclyl) (aryl gasrﬂuﬂiaﬁll deWlps, Slestuteld uhe dnsubetituted ywhisiar v, ubawnhdan, kmi(tyaiak\yl

groups, substituted and unsubstituted hydroxyal He% ou bst.itu

unsubstituted ar yPWX&&PR@% syhsgtied anggstshtsd Lg?de‘ﬁﬁE%@ﬁ“Pw St

het erocycl yl oxyal kil gr ng% quﬁéﬁuaaqmﬁanmﬂ%dm@nﬁagsuﬁr subsfifuedaens and
e

are independently sel ect fromthe group consisting of H substituted and
unsubstituted al kyhsupsdutes hetemsyelvt groeps, awhstitugedsalsmehatiagedigmogky Bairsand

substituted and unl?bléplﬁ]tté&% Ffhsh Eﬁe%cﬁﬁlly&ungglﬁgpémups substituted and unsubstituted

dialkylaminoalkyl groups, substituted and unsubstituted arylanunoalkyl groups,
substituted and unsubstituted diarylaminoalkyl groups, substituted and unsubstituted
(alkyl)(aryl)aminoalkyl groups, substituted and unsubstituted heterocyclylalkyl

groups, and -C(=O)R"® groups;

R>, R®, R, and R® may be the same or different and are independently selected from

the group consisting of H, C), Br, F, 1, -NO,, -OH, -OR'? groups, -NR¥R? groups,
-SH, -SR* groups, -S(ﬂO)R23 groups, -§(=0),R* groups, -CN, 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 heterocyclylalkyl groups,
-C(=0)R? groups, substituted and unsubstituted aminoalkyl groups, substituted and

unsubstituted alkylaminoalkyl groups, substituted and unsubstituted



R37 and R21 may be the sanme or different and are independently sel ected
fromthe group consisting of H, substituted and unsubstituted ?I l:{él
groups, substituted and unsubstituted aryl groups, substituted ArftR 2005
unsubstituted heterocyclyl groups, -C(=OH, -C(=0)-alkyl groups,
--C(=0)-aryl groups, - C(=ONH2, -C(=O NH(al kyl) groups, -C(=0O NH(aryl)
groups, -C(=0) N(al ky1)2 groups, -C(=Ol¥aryl)2 groups,

-C(=O N(al kyl) (aryl) groups, -C(=0 O al kyl groups, -C(-0)O aryl groups,
substituted and unsubstituted heterocyclyl al kyl groups, substituted and
unsubstituted arninoal ky] groups, substituted and unsubstituted

al kyl am noal kyl groups, substituted and unsubstituted dial kyl am noal kyl
groups, substituted and unsubstituted aryl arninoal kyl groups, substituted
and unsubstituted di aryl am noal kyl groups, substituted and unsubstituted

(a] kyl) (aryl)am deBdyleytingatoyl psoups Glibulee brd wai;tyhtedgr)dmp'mpalkyl groups,

O - O het Lyl H(het e 1.1 MAR 29
169 (=0, N het or YRS Sgraer e el frabet bRy RRe gpg abhiipad
substi tuted and ww&%l)ﬁﬁﬁzﬁglk@%r%ﬁ;‘%){\SHsM{u@édanﬂQﬁE\h)éhnﬂédl%@&ocﬁigﬁ&hjnbhl'k?ld

and unsubsti tuted et erocycl yl at xl i noal kyl gr oug substi t ut and
unsubstituted (hetoepseylstijutsd aidayisybatitntetbiidkgnyalievo gieyps. supdirtedierdt and
unsubstituted (h )

unsubsti tut ed hydrg%sﬁggﬁﬁt%{j k)ogﬁgahkl ]g% stglg% lggt]g%gan bStﬁggtaltat}Ht e)gﬂ(y@@%ups
al koxyal kyl groupspd ﬁjbbmhteﬂuhednaxbehmmd&aﬂas:tcmlytoaglalhylygom;sal kyl groups,
substituted and unsubstituted heterocyclyl oxyal ky] groups, and

-C(=0 - N(al kyl) (h cl t

ot or ant VbR B Rl Sk e RS seBu o OB Ses R Rt fdp™

H, - NH2: ;\I (NHI( iﬂ |k§/ u f ;@hlﬁk%mted\h’(cﬁf[\%hﬁsﬁgﬁédh}ﬂoxygml@k KWH2sudisotips], andN( ar yl ) 2
roups, - a I oups eteroc

EJN( hgt erocyc] y?/) ( avﬂéfft)mfgfé alkgvlsamnwgw&?fe PWE%%J 3%}%“]&}%%’”@“ groups,

-NT(heterocyclyl) &&{]@%%d%ﬂmhﬁ%%ﬁﬂ%mgiwg Ltk Gehcl alfmlungﬁtgmsed

substituted and unsubstituted aryl groups substituted and
unsubstituted al kdmyylgnmupgsunss&mbstlmthmtﬂumhstun@dlb@k)’lb(@t)éhnhm giogesycl yl

Joonps Rert N Sfhel e R HBS M o e B e B MR ond B ARKEL K Boups
ar oupé -N(aryl ) OG@E)h, grietpalkyl pkoapk whd E@EOMargrgoags; and -N(aryl ) G aryl

groups; and R 22 is selected fromthe group consisting of substituted and

unsubstituted al k¥\|w is selected from the group consisting of substituted and unsubstituied aryl groups,

substituted and unsubstituted heterocyclyl groups, -C(=0)H, -C(=0)-alkyl groups,
-C(=0)-aryl groups, -C(=0)0-alky} groups, -C(=0)O-aryl groups, -C(=0}NHa,
-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, -NHz, -NH(alkyl) groups,
-NH(aryl) groups, -N(alkyl), groups, -N(alkyl)(aryl) groups, -N(aryl), groups,
-C(=0)NH(heterocyclyl) groups, -C(=0)N(heterocyclyl), groups,
-C(=0)N(alkyl)(heterocyclyl) groups, -C(=0)N(aryl}(heterocyclyl) groups, and
substituted and unsubstituted heterocyclylalkyl groups;

R is selected from the group consisting of H, -NH,, -NH(alkyl) groups, -NH(ary!)
groups, -N(alkyl); groups, -N(aryl); groups, -N(alkyl)(aryl) groups,
-NH(heterocyclyl) groups, -N(heterocyclyl); groups, -N(alkyl)(heterocyclyl) groups,
-O-alkyl groups, O-aryl groups, substituted and unsubstituted alkyl groups, and

substituted and unsubstituted aryl groups;



groups, substituted and unsubstituted aryl groups, and substituted and
unsubstituted heterocyclyl groups. 2. The conpound according to qlphgkﬂQS
wherein Y is selected fromthe group consisting of-OR D groups, -NR
groups, and substituted and unsubstituted al kyny] groups. 3. The conpound
according to claim1, wherein Zis an -NR14 group. 4. The conpound
according to claiml, wherein R is sdi’dcted fromthe group consisting of
-H, substituted and unsubstituted al koxy groups, substituted and
unsubstituted 1 1 MAR 2005 -170 heterocyclyl al koxy groups, substituted and
unsubstituted heterocycl yl oxy groups, and substituted and unsubstituted
het erocyclyl groups. 5. The conpound according to claiml1l, wherein R2 is
selected fromthe group consisting of H F, C, -NO2, substituted and
unsubstituted heterocyclyl al koxy groups, and substituted and unsubstituted
het erocycl yl gr ouR¥.is ftiectabfipouhdgaas oordistigg bOHchbistinuled and eneibstifGdaikyR7 i s
an al kyl group. 7. The conpound according, to claiml erein R6 or R7 is
an -OR 9 group an® OD?&éuWSg‘RHﬁ?%ﬂWSUEHBﬁ | aryrerapRsy 2 %ﬁlt‘l&e‘iﬁ@f‘w@%‘wﬁ
group, or a heterggMgtyhﬂkgyhmgroup. 8. A conmpound having the structure 1

a tautorner of the conpound, 'a pharnmaceutically acceptable salt of the
conpound, or a pharpnaceutically acceptable salt of the tautoner | wherein,

Y is selected frokn theelgiesiboedhespenp pepsisiing o}, bghiwisdsend vppubshitured affiybups,
-NR 12R13 groups, ' ?Qﬁ' j F LKt I ituted
and unsubstituteﬁ%Hgié?%%®§g§ a IgF&gP%%%%gléﬂg%f?%ﬁ?g@ggn R@ﬁ?ﬁﬁ@?ﬁtuted
al kyl am noal kyl  bgteopslyisptgis, 10H edkanydrenps dygloky groaghs,diNdd 2, &upstitated and al ky

groups, substituted ngubst.i tut ed aryl.am noal kyl. arqups,, substi tuted
ana - Dnsubst t ut ea i BR RIS ETRYS oot pie ofgeedmrou R b0 S isRHa] Foht
and unsubst i t ut edsubaliteydd) dnarybitafiuRali Xy a8iRURSupssHltstiiutddtad vandbstituted
unsubstituted heterocyclyl am noal kyl groups, substituted and unsubstituted

saturated het er o8YBINIng ZHPS; subsiytef end weFubsituias &g ppieauno groups,

aroups.  and subeti QU el ARaCUARIREL iy SO R ICLO S aLA! 1Y]
-C(=0)0-aryl groups, -C(=0)NH,, -C(=0)NH(alkyl) groups, -C(=0)NH(ary})
groups, -C(=0)N(alkyl), groups, -C(=0)N(aryl); groups, -C(=0O)N(alkyl)(aryl)
groups, substituted and unsubstituted heterocyclylalkyl groups, substituted and
unsubstituted aminoalkyl groups, substituted and unsubstituted alkylanunoalkyl
groups, substituted and unsubstituted dialkylaminoalkyl groups, substituted and
1msubstifuted arylaminoalky! groups, substituted and unsubstituted diarylaminoalkyl
groups, substituted and unsubstituted (alkyl){aryl}aminoalkyl groups, -C(=0)-
heterocyclyl groups, -C(=0)-O-heterocyclyl groups, -C(=O)NH(heterocyclyl) groups,
-C(=0)-N{heterocyclyl}; groups, -C(=0)N(aryl)(heterocyclyl) groups, —C(=0)-
N(alkyl)(heterocyclyl) groups, substituted and unsubstituted heterocyclylanmnoalkyl
groups, substituted and unsubstituted hydroxyalkyl groups, substituted and
unsubstituted alkoxyalkyl groups, substituted and unsubstituted aryloxyalkyl groups,

and substituted and unsubstituied heterocyclyloxyalkyl groups;

R' is selected from the group consisting of H, -OH, substituted and unsubstituted
alkoxy groups, substituted and unsubstitated aryloxy groups, -NH;, substituted and
unsubstituted alkylamino groups, substituted and unsubstituted arylamino groups,
substituted and unsubstituted dialkylamino groups, substituted and unsubstituted

diarylanuno groups, substituted and unsubstituied (alkyl){aryl)anuno groups,



aryl oxyal kyl groups; Z is selected fromthe group consisting of 0, S, and
NR14 groups; Rl, R2, R3, and R4 may be the sane or different and are

i ndependently selected from the group consisting of H d, Br, Mﬁﬂum&N
-NO2, -OH, -OR15 groups, -NR16R 7 groups, substituted and unsubstltuted
am di ny] groups, substituted and unsubstituted guanidinyl groups,
substituted and unsubstituted primary,l74econdary, 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 heterocycly] groups, substituted and
unsubsti tuted am noal kyl groups, substituted and unsubstituted

al kyl am noal kyl groups, substituted and unsubstituted dial kylarr inoalkyl
groups, substituted and unsubstituted ary)am noal kyl groups, substituted
and unsubstit ut edsxdjsamyeld aadivnoutalitukad aligh @itups, shbilited ubEohsabstituted uhs bictipd, ed
(alky])(aryl)arnlnoal roups substituted and unsubstituted

het er ocycl yl al kyl -C pscg( =S lvbgregprang-(FoUsey! H¥&IPSR6, R, and RE may be
t he sane or dlfferent and are independently selected from the group

consi sting of H, ﬂs,an@rﬁlgﬁa bhe tid\ekre or @fererddBnd SeQRDende CKI%Eigéle&liﬁHlRﬁe
-SH, -SR22 groups, -S( OR2 g)%roups - S(=0) 2R24 groups, substituted

and unsubstltuteﬂoanﬁdmhvmg @dﬁgﬂﬂ@hﬁéﬂmﬁﬂﬁéﬂﬂ%hﬂkﬂﬁ%@ﬁ§t$$ﬁﬂé@dand
guani di nyl groups y, and
tertiary al kyl gr Bﬁsﬁgé{%tgﬂtﬁst %? gublg g%éﬁc{)ﬁiﬁ%ﬁ?‘gg&rﬁ%tgﬁocg@glﬁgﬁ{s’
substituted and umbmladtamﬁeﬁlswshmlnsﬁlhet@m@up&lk}ﬂlgbm;:s,tm(eﬂ)lan@(—m -alkyl
unsubstituted al kyn groups, substit d tuted he

groups, substitut é@xéﬁd&%@ﬁé’fgwwseo&ﬁgﬁgﬁgmg&él@ﬁ{f‘%y &e O%SQY&S
groups, subst it ut gdugndcuaspRsiihbethart@oakta) g5 srcsm(mm@ Jand

unsubstituted al kyl am noa] Kyl gf oups, substituted an unsubstituted 1~ 1 MAR
1005 - 172 di al ky| ExeBDbhubsoIted mst substigred amino el IR SsE Miad Avdd

aryl am noal ky! 9 GRS ORISR AN HONDSHLLALEdydhaag no al ky

groups, substitute unsubstitut ary am noa groups,
substituted and udsﬂd}mhmlhﬂ gmlpermwhtpﬂand nnmbktyhtedgr)dmpmoalkukgwnsut ed

and unsubstituted r aI k é bst i ed and t' t ut ed.

al koxyal kyl group8;™ ‘E‘/ ﬂgéwgf%ﬂ%%&?%aﬁh igmélpffl 58x§/ I_“ﬁg}‘"bsﬁg%,mte%nd

substituted and uraskgbﬁﬁﬂyt)uﬁﬁfban@l elroag & GhbstianatpdniyinsesaURa] h&@ocm)ﬂmweg&

fromthe group consisting o OH,. stituted and unsubstituted al kox
substituted and unsubsnmted diheterocyclylaminoalkyl, substituted and unsubstituted
(heterocyclyh)(alkyl)aminoalkyl, substituted and unsubstituted
(heterocyclyl){arvl)aminoalkyl, substituted and unsubstituted alkoxyalkyl groups,
substituted and unsubstituted hydroxyalkyl groups, substituted and unsubstituted

aryloxvalkyl groups, and substituted and unsubstituted heterocyclyloxyalkyl groups;

R'® and R* may be the same or different and are independently selecied from the
group consisting of H, substituted and unsubstituted alkyl groups, substituted and

unsubstituted aryl groups, and substituted and unsubstituted heterocyelyl groups;

R'7 and R*' may be the same or different and are independently selected froni the
group consisting of H, substituted and unsubstituted alkyl groups, substituted and
unsubstituted aryl groups, substituted and unsubstituted heterocyclyl groups,
-C(=0O)H, -C(=0)-alky] groups, —C(=0)-aryl groups,-C(=0)NH,, -C(=0)NH(alky])
groups, -C(=0)NH(ary!) groups, -C(=0)N(alkyl); groups, -C(=0)N(aryl); groups,
-C{(=0O)N(alky}{ary]) groups, -C{=0)O-alkyl groups, -C(=0)O-ary] groups,
substituted and unsubstituted heterocyclylalkyl groups, substituted and unsubstituted



groups, substituted and unsubstituted aryl oxy groups, -NH2, substituted and
unsubstituted al kyl am no groups, substituted and unsubstituted drlyMshilto
groups, substituted and unsubstituted dial kyl ami no groups, substituted and
unsubstituted diarylam no groups, substituted and unsubstituted

(al kyl') (aryl)am .no groups, substituted and unsubstituted al kyl groups,
substituted and unsubstituted aryl gr'dt]ﬁ)'s, -C(=OH, -C(=0-al kyl groups,
and -C(=0)-aryl groups; R1O is selected fromthe group consisting of
substituted and unsubstituted aryl groups, substituted and unsubstituted
het erocycl yl groups, -C(=OH, -C(=0O-al kyl groups, -C(=0O-aryl groups,
-C(=0 O al kyl groups, -C(=0 O aryl groups, -C(=O NH2s -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(=0O N(al kyl) (aryl) groups, -NTH2, -NTH(alk)!ll) groups,

-NTH( ar yl) gr oupsa;nnnmaylkgrpm, grb@uplged anlill(llambﬁﬂ}l(@éra}'li\)]algm@eﬂﬂﬁl grongsapupstated

groups, - (=0 NH(het er.oc. rou oups,

-C(=0 N(al kyl )(heagngr &élf)%sl éﬁ?& 81r %%’% mmp%fy] g{%ﬂ(uﬁ as%ﬁﬁt%&?g(ﬁ)%%% %P?ng oups,
and substituted aodmbeubs atdupk, esﬁibhﬁmeﬂ ey ohsyibarkgd dgryjnpmoamlglbsps
selected fromthe %r oup consi sting H -11 TH2s - NH(al

-NH(aryl) groupsSubstpp I@W)“ES‘&%‘HE?@ (a&N@(&FX} WDWM&OUPSN&T{?}H%PES’FW)}}
- NH( het |

ng?gPEyl Y heg ereoeéfg%ﬁc Q’ﬂg)ogaﬂgg}é{%?oc CWB&’E} gg@&gjs)xﬂ%get&roeymﬂ) gTooupS -C(=0)-

substituted and uNSul:mm}tchﬂ)e@faipky'lc(ﬂ@ms}ﬂ)(mwocmﬁdggnopg@ €AY

unsubstituted ar 2005 - u
consi sting of H, y@ﬁ%&ﬁﬂﬁﬂ‘f@ayéh}y g[ﬂ’ilgfrbggtjslt’%ﬂf%(afl llllﬁu})aﬁktrg%h%gr g&@sbﬁ}ﬁa%g P
and unsubst i t ut edgaayd, s@isauped almsswaamdwmvan@l gmphstbdrmhedjand

het erocyclyl groups; R 3 is_selected fromthe nsi sﬁ

substituted and u‘HBSHB%tt‘F‘F@:f’gﬁxﬁ]h&)ﬁlg‘)‘@’ﬁoﬁﬁbglm@g {1)1[45&{(3)3811’5 r\%?fgyggg/ t #PR%d

aryl groups, SubS&ﬂdtgﬁmﬂuz%ﬂ%a'ﬂﬁé{ﬂ%m{e%@fémcpafy%&gmgﬂ obuygt oups, - CH,
al koxy groups, aryloxy groups, -NH2, substitutéed and unsubstltut ed

al kyl am no groups, . substituted. and unsubstl tuted arylamno gro

substituted and uRSuBSH Ri‘werdiRdiraanda hirsaier g Gifpent dnse P’(dﬁP%ﬂe%ll?PHSdemd

bstituted di I
oreube Lt o3 06 B0ELIB BpguBBrsH i N o s b

groups, -C(=0 O am@lky@ﬁ gups, -NOyHOoues; ylﬂ(alg]«yb)(msl) gI@@s,GMF@eterocyclyi)

-4=0 NH( alkyl) gé]‘o u}g)s N(l}C{el ogycﬁgl)‘?alxy% groups, -N(heterocyclyl)(aryl) groups,
“N(heterocyclyl), groups, substituted and unsubstituted alkyl groups, substituted and
unsubstituted aryl groups, -OH, substituted and unsubstituted alkoxy groups.
substituted and unsubstituted heterocycly] groups, substituted and unsubstituted
aryloxy groups, -NHOH, -N(alky})OH groups, -N(aryl)OR groups, -N(alkyl)O-alkyl
groups, -N(aryl)O-alkyl groups, -N(alkvl}O-aryl groups, and -N(aryl)O-ary] 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.

9. The compound according to claim 8, wherein Y is selected from the group

consisting of ~OR'® groups, -NR"?R" groups, and substituted and unsubstituted alkynyl groups.

. . ; . 14
10. The compound according to claim §, wherein Z is an -NR' group.



groups, -C(=O) NT(al kyl)2 groups, -C(=O N(ar)7l)2 groups,

-C(=O N(al kyl')(aryl) groups, substituted and unsubstituted

het er ocycl yl al kyl groups, substituted and wunsubstituted am noal kin] gﬂgm@?,
substituted and unsubstituted al kyl ani i noal kyl groups, substituted
unsubstituted dial kyl am . noal kyl gr oups substituted and unsubstituted
aryl am noal kyl groups, substituted amd? ﬁmsubstl tuted di aryl ai ni noal kyl
groups, substituted and unsubstituted (al kyl) (aryl)am noal kyl groups,
-C(=0) - heterocyclyl groups, -C(=0)-0-heterocyclyl groups,

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

-C(=O N(aryl) (heterocyclyl) groups, -C(=0)- N(aikyl) (heterocyclyl) groups,
substituted and unsubstituted heterocyclyl am noal kyl groups, substituted
and unsubstituted hydroxyal kyl groups, substituted anq unsubsti tuted

al koxval kyl groups!,. suBstdomyoadd a@:@ngwtrémm&méw@m% wegkaciedlfragn BgEsoup and

substituted.and stitute eroc aI Kk P | ect ed
fromt h‘v‘é’“@fﬁ%‘iﬁ)‘)fcgﬂﬂ?}&’inﬁﬁéjwdd‘ﬁs‘%séﬂm%@ké F@dy%ﬁg{ugeﬁsu utnsélbsklﬁlée%e al koxy
gr oups, hesdBScl kil addpsiRebEtaited Mde\dlsawsﬁh@mmr@myloxwaupﬁ uhd bubktitued and
unsubsti t ut €éd "al kylam no ﬁr oups, substituted and unsubstituted arylam no

groups, andsunblshsmuj@cbblet@m@b’ Yo t ut ed di al kyl ami no groups, substituted and
unsubstituted diarylamno groups, substituted and unsubstituted

(al kyl') (aryl)am np, gr 2 el Qdmhﬁt dut ed
al ky] groups, subfs)ztlttcj}?}gezl “#ﬁﬂ%ﬁ@??ﬁ%%ﬂﬁ%%‘%gp?% %-%C( OH bl

- C( =0) - @nkiglinggoHid pE, Clan¥O,, G0bsBiuted srid xgxsomspgnem@eramlmeoumymﬁ@bﬁém%wﬂ or
different and ar i ndepe ﬂintl sel ected fromthe group consisting of
subst i t {58 “&H&d §{?S¥@V{; oéé uPy‘l groups, substituted and unsubstituted
aryl groups, substituted and unsubstituted heterocyclyl groups,

substituted and urkubsThé edrasbune berondiyg toydlainks,lwhprou RS or RCjs=D) aiky! group.
-C(=0O)-al kyl groups, -C( O-aryl groups, C( O)NH2 -C(=O) NH( al kyl)

groups, C(= ONHaryl} (%) N S, Pyl
groups, - O)N( afl‘{(yl )&%ﬂ’?}%@%ﬁ é‘gl u°o°]?1¥1 ut'e TBIH% S ASN: Ss% %}?e§&gand
ar ni noag Ry algﬁlqzyp@ou%wa&tryltgu@maaedmcuagu@ﬁﬁp tow b deteadcyylytaityigadipy|  gr oups,
substituted and unsubstituted dial kyl am noal ky] groups, substi tuted and

unsubstituted aryl am noal k substi tut ed and ubs d

di aryl ami noal kvl ~ gtoup gﬁ’ﬁg‘% ]i“l}P %‘haﬁ‘auﬁﬁw&ffjb%&a?&"m“’éa B2 pobit, & >
(al kyl )ﬁ%ﬁﬁhé@ﬁbﬂgﬁié@z}hmma QPSS the UBBbiind! &k FRemLratibalyi dcbéable salt of the

het er ocyc] .yl am noal kyl, substituted and unsubstituted

di het er Baipsdey| am noal kyI substituted and unsubstituted

RE

RS

RY

wherein,

Y is selected from the group consisting of -OR® groups, -C(=0)-R"! groups,
NR'"R" groups, -CN, substituted and unsubstituted aralkyl groups, substituted and



(] heterocyc]yl) (al ky])am noal kyl , substituted and unsubstituted
(heterocyc]yl) (ary])anzi noal kyl, substituted and unsubstituted alkdkbﬁﬁ&§m5
groups, substituted and unsubstituted hydroxyal kyl groups, substituted and
unsubstituted aryl oxyal kyl groups, and substituted and unsubstituted

het erocycl yl oxyal kyl groups; R16 and R20 nmay be the sane or different and
are independently selected fromthe FEUp consisting of H, substituted and
unsubstituted al kyl groups, substituted and wunsubstituted aryl groups, and
substituted and unsubstituted heterocyclyl groups; RL7 and R21 may be the
sanme or different and are independently selected fromthe group consisting
of H, substituted and unsubstituted al kyl groups, substituted and
unsubstituted aryl groups, substituted and unsubstituted heterocyclyl
groups, -C(=OH, -C(=0-alkyl groups, -C(=0-aryl groups, -C(=0 NH2,

-C(=0) NH(al kyl)  grsobygyted Be=Or Miylallkat gionpgsobgtisyied SE@sieainkyd 31Rylgmmopksy!
-C(= ON(aryl)2 groups -C(= (al kyl) (aryl rou -C(=0 l.kyl oups,
=0 b iy brodpots sehsiie g Mt ohnel fede Brta i ind et e ot
groups, substit ut@gubdfutedasahinbilk@drbupk, MORiERAAND Iidtatiukdalikylaniioalkys,
substituted and unsubstituted aIkaairiinoab@g groups, substituted and

k
unsubstituted di aERYPRFHIsHBEEkIND uselpssuted @Bt Kanybemmaald yLgrsupss syhsiiuged and
aryl am noal kyl gr : i - Ehﬁ%.t ! i kyl
groups, substitu@gﬁﬁgﬁggﬁﬁéﬁﬁg%ﬁ?ﬁﬁgﬁﬁwgﬁ y %§y§§€%%?%%%+§§@hg@%%ps,
- C( =0 - het er ocycl yterogyadylpsoupsCb@) ufddhet ennbyitiuted agyl@upss. substituted and
-C(=0 NH( het er ocycl .qr s, -C(=0) - N(heterocyclyl.)2.groups
~C(=0) N(al yl)( het@?%E%}E‘?S‘?@Q‘&O&%{“gfﬁ‘gﬁ9“%( SHoR “§IEPEEP§P%‘#§EW“}EP| ) groups,
substituted and URgLOSkalk Fﬂ%{pb,%h@ﬁﬂ@t&‘@ bivd @ibabanaded Mikox gilioW RSeups Ugt i t ut ed
and unsubstituted hydroxyal kyl groups, substituted and unsubstituted

al koxyal kyl gr oup&ibsiiytsstand ynadpsamird andanvalk ¥l grawsar yl oxyal kyl groups, and
substituted and unsubstituted heterocyclyl oxyal kyl groups; R 8, R23, R24,

and R25 may be thg jsan@r it il B0 cARiag 8 bndenandenttoupsel ected from
the group consisting of H -NNHZ, -NH(al kyT) groups, -NH(aryl) groups,

-N(al kyl')2 groups, ,-N(aryl)2,groups, -N(al kyl)(aryl) groups,
NH( het er ocycl y)) R!s(ﬁ oﬁb@d R&(nppe’tt&tb% Wf‘ycpr)%gq):r@q gudglp'q)wgggendenﬂy selected from

-N(het erocycl yl ) ( gy oﬂkﬁ%h%ofﬁ\!(@eh‘?r]@?%@]\%'—ﬂlé%,gtﬂﬂpéR‘Sg}Q%é, bk ef7and
g

unsubstituted al kyl "groups, substituted and —dnsubstituted aryl  groups,
-OH, substituted godpysshsisited andochsabstiokyd gnoupd grouwpstssbitituteé dndwebubstituted

unsubstituted het g oy C! oo Ot ruted %3k Lbth et AL AU HREE YN tha tertiary
alkyl groups, substituted and unsubstituted aryl groups, substituted and unsubstituted
alkeny) groups, substituted and unsubstituted alkynyl groups, substituted and
unsubstituted heterocyclyl groups, substituted and unsubstituted aminoalkyl groups,
substituted and unsubstituted alkylaminoalkyl groups, substituted and unsubstituted
dialkylaminoalky} groups, substituted and unsubstituted arylaminoalkyl groups,
substituted and unsubstituted diarylaminoalkyl groups, substituted and unsubstituted
(alkyl)(aryl)aminealkyl groups, substituted and unsubstituted heterocyclylalkyl
groups, and -C(=0)R™® groups;

RS, R(’, RT, and R® may be the same or different and are independently selected from
the group consisting of H, Cl, Br, F, I, -NQO,, -OH, -OR* groups, NR?RY groups,
-SH, -SR* groups, -5(=0)R* groups, -S(=0),R* groups, -CN, substituted and
unsubstituted amidinyl groups, substituted and unsubstituted guanidinyl groups,
substituted and unsubstituted primary, secondary, and tertiary alky! groups,

substituted and unsubstituted aryl groups, substituted and unsubstituled alkenyl



aryl oxy groups, -NHOH, -N(al kyl)OH groups, -N(aryl)OH groups,

-N(al ky]) O al kyl groups, -N(aryl)O0-al kyl groups, -N(al ky]) O aryl g rOoMARSI005
and -N(aryl)O aryl groups; and R22 is selected fromthe group consisting of
substituted and unsubstituted al kyl groups, substituted and unsubstituted
aryl groups, and substituted and unsubstituted heterocyclyl groups. 9. The
conmpound according to claim S8, whereil7%is selected fromthe group
consisting of -OR groups, -NTR12R13 groups, and substituted and
unsubstituted al kynyl groups. 10. The conpound according to claimS8,
wherein Z is an -NR14 group. 1 1 MAR 2005 -176 11. The conpound accordi ng
to claim8, wherein R is selected fromthe group consisting of -H,
substituted and unsubstituted al koxy groups, substituted and unsubstituted
het erocycl yl al koxy groups, substituted and unsubstituted heterocyclyl ox
groups, and s ubstgl@mseﬁibsamﬁdmmdmlbslthstlmeécﬂk)@b’bgf@ép% syYstigrtesdipl UHEQbSUM@y

conpound accor di g, §,g. &} o8 ARSLSER KRS SELESLRSLL Mg group

consi sting of H, tituted an unsu agcycl yl

groups, and s ubstéubutte@d aﬂaiunsmfmitbﬁ:ti idialityesminedlkyiagyaisy halsknted apdaupbstithtzd
The conmpound according to claim8, wherein R6 or. R7 i s an @@4 group. 14.
The conpound acc A drmnelol euRs.s bbsierd e weubRinged diandsmmeskyl HPHsp and

R 9 is an alkyl Rute@An@LYdubeti 10148 (a1 RyINGHPRREYE Y Bub@ftutdd and
het er ocycl yl al kylgsrug%{outg IiS. llbcotrrpoigandy ﬂa\% the%gg%gtu?e {m am% aut oner

of Xi e conpound, msufpﬂmannchh@mpwlbl}(yhgoem sﬁEiF@)Balgnmme EtUhetltD@dpD@md or a

phar maceutical |y ac ble sa f t he Y is selected
fromthe group coﬁ]és}l E‘ﬂ Aalpmo '(J)Iﬂic’p?bﬂa‘ﬁi %ﬂ]dﬁlswg@g‘%&q -NR ' 2R

groups, -2 (()ZISI, S ubﬂidﬁrbﬁyﬁ@lﬂﬂﬂobﬂﬁt?]ﬁl@‘éﬁpi tlibeﬁtu&rdaahkqﬁyﬁhs@fsﬁmm, h;@;da@hikpltgq eﬂbsagd
11 MAR 5 -177 unsu ut ed het cyc stituteq an
unsubstituted al k§{8 f’H”ﬁa &Vpsugétﬁtbﬁ?gé?‘%% ?}%éns%& [?Hé“ﬂgé’P?leﬁ?tB'ﬁg

di al kyl am noal kyl ,;gioQunRy] S8t aﬁd%ssiu@teglan@mugsﬂmwhadmaw&@mm@g@dps

groups, substituted and unsubstituted diaryl am noal

R® and R' may be the same or different and are independently selected from the
group consisting of H, -OH, substituted and unsubstituted alkoxy groups, substituted
and unsubstituted aryloxy groups, -NH,, substituted and unsubstituted alkylanuno
groups, substituted and unsubstituted arylamino groups, substituted and unsubstituted
dialkylamino groups, substituted and unsubstituted diarvlamino groups, substituted
and unsubstituted (alkyl){aryl)amino groups, substituied and unsubstituted alkyl
groups, substituted and unsubstituted ary] groups, ~-C(=0)H, -C(=0)-alkyl groups, and
-C(=0)-aryl groups;

R'? is 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(=0)}H, -C(=0)-alkyl groups, -C(=0)-aryl groups, -C(=0)O-alkyl groups,
-C(=0)O-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(=O)N(alkyl)}ary})
groups, -NH>, -NH(alkyl) groups, -NH(aryl) groups, -N(alkyl); groups,
-N(alkyl)(aryl) groups, -N(aryl), groups, -C(=0)NH(heterocyclyl} groups,
-C(=0)N(heterocyeclyl); groups, -C(=0)N(alkyl)(heterocyclyl} groups, and
-C(=0)N(aryl)(heterocyclyl} groups;



groups, substituted and unsubstituted (al kyl) (aryl)am noal kyl groups,
substituted and unsubstituted heterocyclyl arninoal ky] groups, subsﬁ f@@%ﬁﬁ
and unsubstituted heterocyclyl groups, substituted and unsubstltuted
groups, substituted and unsubstituted heterocyclyl oxyal kyl groups,
substituted and unsubstituted hydroxyalkyl groups, substituted and
unsubsti tuted al koxyal kyl groups, and1 gubstltuted and unsubstituted

aryl oxyal kyl groups; Z is selected fromthe group consisting of 0, S, and
NR14 groups; R, R2, R, and R4 may be the sane or different and are

i ndependently selected from the group consisting of H d, Br, F. I, -CN,
-N®2, -OH, -OR 5 groups, -NR36R1l7 groups, substituted and unsubstituted
arni di nyl groups, substituted and unsubstituted guanidinyl groups,
substituted and unsubstltuted primary, secondary, and tertiary alkyl
groups, substitutRd 1awébcmttlsftm”stthﬁtgmledcwﬁlﬁlmgg@bﬁp@Hsﬁlllb?s‘ty Elu‘tlédalétmy groups,

unsubstituted al sub d and Ledy

groups, substitut’ E P?%uteQHﬁZQOUBCygﬂﬁkﬁgﬁgégg q\@th¥ Ped and
unsubstituted am m@lkwoarm@wpps sulsstiaséd dﬂdtlﬁldulfmdntmﬂublsglmhmt &dH(heterocyclyl)
al kyl arni noal kyl groups. substituted and uns stltut gp dlalk |.ani noa ﬁﬁ%
groups, substit utBEURnINGREISYEDDug@dParY aélfﬁ Afjegye QGB‘%‘E’H‘ i
and unsubstitute groups, substituted and unsubstltuted
(aIkyI)(aryl)atnﬂﬁggﬁiﬁkaﬂhgggg%ﬁiubstltuted and unsubstituted
heterocycl ylal kyl _groups, and -C(=Q R a g rouP R5, R6, R7, and Y
the sarrie or di fR&neseecsaddremehy graupeardsheg § Heﬁl@é@@épdfarnewﬂthﬁem&ﬂew
consi sting of H, 0

“a SR gr oups, Eous gt sty i SRR GIRA R BB
unsubsti t ut ed ami lgitergtyelyl@ugss; substituted and unsubsti nted guani di nyl -

gr oups, substituted and unsubstituted prinary secondary and tertiary

al kyl groups, gtit t %gf%%éuqi%%}gh Pﬁy 5%Q?H%§Pdﬁﬁgﬁ%h&ﬂﬁ%ﬂ(?nd

be

unsubsti t ut ed aIk nvi © ec
unsubstituted al kyodibs, saupsed ﬁidbﬁatsmﬁstiﬂﬁm ﬁwoglumumhtmeeﬂad thetlarmeyic| yl

.groups, substituted and_unsubstituted al k Oaléﬁt grgﬁgs substituted
and unsubst i t ut edar¥EY &S ai Ul 2lkpry S¥Y EE HPSUBEE i2Pdit ed
aryl am noal Kyl ~gr gifSeirS@Bbietddl @ anidery B@ctsht\ﬂécpgiamﬁwdrmu ﬁmﬁnbbxid
groups, substituted and unsubstitutéd (a %N Yya2rr noalky roups,
substituted and gmsmﬂaswhstmtteharh!etnéwhﬁepm%l 1?(1?71100@}4\6@15@“}35 cphsopredEagr oups,

substituted and unsubstituted dialkylaminoalkyl groups, substituted and unsubstituted arylaminoalky!

groups, substituted and unsubstituled diarylaminoalkyl groups, substituted and
unsubstituted (alkyl)(aryl)aminoalkyl groups, substituted and unsubstituted
alkylamino groups, substituted and unsubstituted arylamino groups, substituted and
unsubstiteted dialkylamino groups, substituted and unsubstituted diarylanino groups,
substituted and unsubstituted (alkyl {aryDamino groups, -C(=0)H, -C(=0)-alkyl
groups, -C(=0)-aryl groups, -C(=0)0-alkyl groups, -C(=0)O-aryl groups,
-C(=0O)NH3, -C(=0)NH(atkyi) groups, -C(=0O)NH(aryl) groups, -C(=0)N(alkyl);
groups, -C(=0)N(aryl); groups, -C(=0)N(alkyl)(aryl) groups, -C(=0)-heterocyclyl
groups, -C(=0)-O-heterocyclyl groups, -C(=0)NH(heterocyclyi) groups, -C(=0)-
Ntheterocyclyl), groups, -C(=0)-N(alkyl)(heterocyclyl) groups, -C(=0)-
N(aryl)(heterocyclvl) groups, substituted and unsubstituted heterocyclylaminoalkyl
groups, substituted and unsubstituted hydroxyalkyl groups, substituted and
unsubstituted alkoxyvalky] groups, substituted and unsubstituted aryloxyalkyl groups,

and substituted and unsubstituted heterocyclyloxyalkyl groups;



unsubsti tuted am noal ky] groups, substituted and unsubstituted

het erocycl yl am noal kyl groups, substituted and unsubstituted hydroxyal kyl
groups, substituted and unsubstituted al koxyal kyl groups, substituted and
unsubstituted aryloxyal kyl groups, and substituted and unsubstitutjedmar 2005
het er ocyc] yl oxyal kyl groups; R9 and R14 may be the sane or different and
are independently selected fromthe dﬁgup consisting of H, -OH,
substituted and unsubstituted al koxy groups, substituted and unsubstituted
aryl oxy groups, -NH2, substituted and unsubstituted al ky]arnino groups,
substituted and unsubstituted aryl am no groups, substituted and
unsubstituted dial kylaniino groups, substituted and unsubstituted

di aryl anri no groups, substituted and unsubstituted (al kyl) (aryl)am no
groups, substltuted and ynsubstltuted al kyl  groups, substituted and

unsubstituted aryR’ gmdl]bsmay@(eﬂ@)qa{menqiﬂfgyelﬁpkq,megqa@pggdengﬁge}ectgﬁ\ By thy |

R1 | ected f i t

Cnsubsti tut ed ai KPS greipee oL SugbRIG B MRk Ty Lb§fodlEn
subsL ituted gnﬂ ?iﬁ%ﬂbﬁiﬂlﬁefﬂaf}ggidmpﬁ ,aubayatd indusuipsiutsd batiot ydl gicramd,
nsubstituted heterocyclyla
uC( uO) aryl groupb SU%;( ¢ 1@%%/ ?m&déﬁﬁéocyg&@%}@)ﬁ@“% ‘8( @Jﬁy (%b%ﬁg%) NH2,

O NH( al kyl . lo(= = ryl
IR IR o RN )
arpups, S hH(ar y1) eepup OM(EkL: 9‘9“?;4 spoerbasions ‘mﬁi@*‘%i W2
groups, -C(=0) N( aﬁ?ﬁ%’ (5}%%'[1 tet? Vm{ nl%gﬁgs i (%ud :g{n?lgﬂgvl gro%s, e Gt
-C(=0O NN( ar yl )(heﬁﬁuﬁﬁ)&ﬁﬂeﬁla)kywmﬁ@ﬂkyl Igrthprﬁﬁﬂﬁd add SndRbdiititeds sel ect ed

fromthe group consisting Q rou ary - NH2,
- NH( al kyl ) groups13HNHF@P?@?ﬂd¥@%ﬁsmm“NP§Eﬁ? §$88ﬁéaﬁ?$%§8§@§§¥8W%Ups
-N(al kyl') (aryl) 9E%H%ﬁe@éﬁ@%&&ﬂéﬁﬁl@e@dﬂyﬂﬁﬁﬁmyl 96, sabkithted kAU BSsubstituted

- NNH( het erocyclyl ) groups, -N(heterocycClyl)2 groups,

-N(al kyl ) (het er ocg@dw)(;n}@amuwgl YA B UBY b@hsmumcb@dawaubsuﬁgfeﬂ)}ﬁt?lpa&%ﬂaw? kyl,
groups; R12 is sel f i.eduanfited
unsubstituted al ky $£;8§£ rIn(aanJSLtﬂ%hﬁlllitut %QBﬁy d%@gﬁgm Fﬁ?eﬁggéi%ﬂﬁﬁgJ%s, and
substituted and uUﬁub&hmhﬁxﬂdynhamembﬂysﬁwmmgﬂampQnmﬁ&ﬁmkﬁ sel ected from

: the group consist| (hegerocycl_)'fl){axy grtnintolél $ sgb gtu"flzg]d'S a%ilulasutnlmtlbl"lsgi?u(%uecﬁ :lali@ﬁ!yalky] groups,
substituted and unsubstituted hydroxyalkyl groups, substituted and unsubstituted

aryloxyalkyl groups, and substituted and unsubstituted heterocyclyloxyalkyl 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, 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 heterocyelyl groups,
-C(=0)H, -C(=0)-alkyl groups, -C(=0)-aryl groups,-C(=0)NH, -C(=0)NH(alkyl)
groups, -C(=0)NH(aryl) groups, -C(=0)N(alkyl), groups, -C(=O)N(aryl), groups,
-C(=0)N(alkyl)}(aryl) groups, -C{(=0)O-alkyl groups, -C(=0)O-aryl groups,
substituted and unsubstituted heterocyclylaikyl groups, substituted and unsubstituted
aminoalky] groups, substituted and unsubstituted alkylaminoalkyl groups, subst:tuted

and unsubstituted dialkyvlaminoalkyl groups, substituted and unsubstituted



groups, substituted and unsubstituted aryl groups, substituted and
unsubstituted heterocyclyl groups, -OH, al koxy groups, aryloxy g}BM6@2W5
-NH2, substituted and unsubstituted heterocyclylal ky] groups, substituted
and unsubstituted arninoal ky] groups, substituted and unsubstituted

al kyl am noal kyl groups, substituted and unsubstituted di a3kyl am noal ky]
groups, substituted and unsubstltuted‘ﬁiylan i inoal kyl groups, substituted
and unsubstituted di ary]am noal kyl groups, substituted and unsubstituted
(al kyl) (aryl)arninoal kyl groups, substituted and unsubstituted al kyl al ni no
groups, substituted and unsubstituted arylarnino groups, substituted and
unsubstituted dial kyl arni no groups, substituted and unsubstituted

di ary]anli 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 asrylangneaijpd ,group@‘(sa@tl‘tﬂ-n‘zd anCmOp M0 @b Idydrylagimnags) groups,
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- C(=0) - 0- het er oCYghoMps, I CUPSO-Ie ] ab £ LOGDHNH (hetdFfRYAS) gO)
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N(aryl ) ( het erocyci@(FP @i(bﬁp@c)f@m}sﬁpﬂmﬁe (&H\T@ng)ﬁgqtem ‘é]ﬂlg)gTOUPS
het er ocycl yl am noalk e d, hydroxyal kyl
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Entsubst it :Jt Fd ar lyllleamoaydiylhmgmlkgs grouﬁsr,ldul&ubﬁésdomllghgﬂu}ﬁmdntﬂlhydisiyaﬂkﬂ ﬁﬁbups

et erocycl yl oxya u e the sane
or different and $fo&¢ 5% @ﬁér‘f&@i}?ﬁlvtg&ﬁ@ @H%WIB‘PRSE Stlbﬁ‘?ﬂiﬁf‘rgad'éﬁ&sgw% of
substituted and ugs Hﬁk?ﬁl'k G186 bid/ dubGitQieR Snd BB bithith 8 tedtd 1 RS HIRSE drbiyised

aryl groups, substitufed and unsubstituted heterocyclyl groups
substituted and un§8ub§t| Mted Qeteroc clylal kyl groups. -

-Q(=0) -al kyl  grobipsR™. B =8)d Br yraygredhpaime ey didyrppand %X“@FRPW&P%MCM

groups, -C(=0 NH( k HRD | )2
groups, -C(=0 N( alﬁ%{jlt%zg% %Qﬁsésrt%]g(og@ sl\jlﬂlgstm%ggm and %?&3@%?‘@%&

anunoal kyl ~ gr oups;N(glkybt gtoupedNgasl), gragsbs¥latot)eayllekgupamiNiiarkydeygripups,

substituted and ups, st roi ituted and

unsubstituted ar y?ran r‘llh7 ]% y‘]}’cgh)g‘l‘lléé '%OGB{;O]?H%YJ[ mgﬁ/}? g‘i‘% % tut ed

di aryl at ni noal kyl _}g{heusﬂﬂ:yclsgpgbuputsﬂﬂuamdi ajﬂsmbﬂistmm&ﬂky] groups, substituted and

(alkyl)(aryl)amnoalg | groups, sub d .unsubsti t d ]

het er ocycl yl ani ncHik %ltfwt%gﬁﬁ SRR eﬁyaﬁ‘g’sﬂﬂg ’ldﬂ{”ﬁ‘t‘ Hmteéjalﬁoxy groups,

di het erocycl yl am goali#yds and WasibstittQArAbely Hidepd Shbstidiedand unsubstituted
heterocyclyl groups, -NHOH, -N(alky})OH groups, -N(aryH)OH groups, -N(alkyl)O-
alky] groups, -N(aryl)O-alkyl groups, -N(alkyl)O-ary] groups, and -N(ary])O-ary}

groups; and

R* is selected from the group consisting of substituted and unsubstituted alkyl
groups, substituted and unsubstituted aryl groups, and substituted and unsubstituted

heterocyelyl groups;

and further wherein at least one of R?, RG, R, or R® is selected from the group
consisting of substituted and unsubstituted amidinyvl groups, substituted and
unsubstituted guanidinyl groups, substituted and unsubstituted saturated heterocyelyl
groups, substituted and unsubstituted alkylanminoalky] groups, substituted and
unsubstituted dialkylaminoalkyl groups, substituted and unsubstituted arylanunoalkyl
groups, substituted and unsubstituted diarylaminoalkyl groups, substituted and

unsubstituted (alkyl)(aryl)aminoalkyl groups, substituied and unsubstituted



(heterocyclyl)(al kyl )am noal kyl, substituted and unsubstituted
(heterocyclyl)(aryl)arninoal kyl, substituted and unsubstituted alkoxmghhgl
groups, substituted and unsubstituted hydroxyal kyl groups, substlitl
unsubstituted aryl oxyal kyl groups, and substituted and unsubstituted

het erocycl yl oxyal kyl groups; R' and R2 nay be the sane or different and are
i ndependently sel ected fromthe grouﬁ %Dn5|st|ng of H, substituted and
unsubstituted al kyl groups, substituted and wunsubstituted aryl groups, and
substituted and unsubstituted heterocyclyl groups; R' and R23 may be the
sanme or different and are independently selected fromthe group consisting
of H, substituted and unsubstituted al kyl groups, substituted and
unsubstituted aryl groups, substituted and unsubstituted heterocyclyl
groups, -C(=OH, -C(=0-alkyl groups, -C(=0-aryl groups, -C(=0 NH2,

-G(=Q NH(a] kyl )  lptoops] yl&‘EXl@Nﬁ( subytihtedrandi pssubsiptedpiieatcyyly)nigradinps,
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groups, substi t utigdussieheth SRSl bR ps, atthdinned kd uwgltissdpged sﬂynﬁtthtga]pa,nd
unsubstituted al kyl ai ni noal kyl" groups, substituted and unsubsgituted

di al kyl an. noal ky|angrseb,qi@me%@b%msvmt@éeféh@m@w@waﬂl@ﬂ &pyps; -OR” gpeeppberein
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heterocyclylaardnoalk§ groups, substituted and unsubstitute

groups, substi t utGédO Tﬂhéﬂ%&ﬁifﬁf@ﬁ“&ﬂk@%yﬁDvapgﬁéhﬁguwééﬁ%FW%Wﬁ%Hﬂ%nd
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het er ocycl yl oxyal gro and R257"ma me or
di fferent and arenwnmemﬁndmﬂimymsbhmuméddUﬁmpnwuhmngﬁbmpimﬁnbﬂﬁmmﬁg of H,

-NH2, -NH(al kyl roups, .- NH( ar yl foups. . - | 2 grou )2
groups, - (N( al iyl) ) VF}}O a?xglgéoélpy %{ﬁ%{\ﬁg{) a ;N{)s‘?mjktg& 21131 ammBgl’ky]- @Jg@ﬁsy )
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-N(heterocyclyl )2 groups, substituted and unsubstituted alk rogps
substituted and wiTabHdted heteacyrypmioaliyk grovps substpde] %‘%t‘ﬁ% l?f%&"e

unsubstituted al kgxye@t P4RSminoalkyl groups, substituted and unsubstituted
(heterocvclvl}(alkyDaminoalkyl groups, substituted and unsubstituted
(heterocyclyl)(aryl)aminoalkyl groups, substituted and unsubstituted hydroxyaikyl
groups, substituted and unsubstituted alkoxyalkyl groups, substituted and
unsubstituted aryloxyalkyl groups, and substituted and unsubstituted
heterocyclyloxyalkyl groups; -NR™R?’ groups wherein R*® is selected from the group
consisting of substituted and vnsubstitaied heterocyclyl groups; —NR**R* groups
wherein R?' is selected from the group consisting of substituted and unsubstituted
heterocyclyl groups, -C(=0)}H, —C(=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, -C(=0)O-alkyl groups, -C(=0)O-aryl groups,
substituted and unsubstituted aminoalkyl groups, substituted and unsubstituted
alkylaminoalkyl groups, substituted and unsubstituted dialkylanunoalkyl groups,
substituted and unsubstituted arylaminoalky} groups, substituted and unsubstituted

diarylaminoalkyl groups, substituted and unsubstituted (alkyl)}(aryl)amincalkyl



substituted and unsubstituted aryl oxy groups, substituted and unsubs?iitMiRedns
het erocycl yl groups, -NHOH, -N(al kyl)OH groups, -N(aryl)OH groups,

-N(al kyl)0- al kyl groups, -N(aryl)O al kyl groups, -N(al kyl)O aryl groups,
and -N(aryl)Oaryl groups; and R 22 is selected fromthe group consisting
of substituted and unsubstituted al kyl _groups, substituted and
unsubstituted aryl groups, and subst i tl§8ed and unsubstit ui ed het er ocycl yl
groups; and further wherein at |east one of R5, R6, R7, or R8 is selected
fromthe group consisting of substituted and unsubstituted am di nyl

groups, substituted and unsubstituted guanidinyl groups, substituted and
unsubstituted saturated heterocyclyl groups, substituted and unsubstituted
al kyl anzi noal kyl groups, substituted and wunsubstituted dial kyl anai noal kyl
groups, substituted and unsubstituted aryl anai noal kyl groups, substituted
and unsubsti t ut ederdiysr ubaniurrdani ynsgstiufss, hemlyﬂameaalhﬂogr ouss sHbstEthted pag)
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groups, substltut%g-gﬁﬂﬁgyﬁgp§£¥gﬁt saryl am noal kyl groups, substituted
laty

and unsubstituted am noal ups substituted and unsubstituted
(al kyl') (aryl ) an-~noal kyl groups, substltuted and unsubstituted
het erocycl yl am noal ky] groups, substltuted .and, unsubst .t ut

di het er ocyc] yl anuHoal ke ‘Ej‘ﬂwd 2GGORUTS (LR AP GRS BSE AE (VR R Broup.
(heterocycl _yl) (al kyl )am noal kyl groups, substituted and unsubstltuted

(heterocycl yl) (ary.) aniino@dtund bedRsng LS 13 Wedreand isims e tigraltped
hydr oxyal kyl

18. The compound according to claim 15, wherein R' is selected from the group
consisting of -H, substituted and unsubstituted alkoxy groups, substituted and unsubstituted
heterocyclvlalkoxy groups, substituted and unsubstituted heterocyclyloxy groups, and substituted

and unsubstituted heterocyclyl g]'oups;

19.  The compound according to claim 15, wherein R? is selected from the group
consisting of H, F, Cl, -NO,, substituted and unsubstituted heterocyclyl groups, and substituted and

unsubstituted heterocyclylalkoxy groups.
20.  The compound according to claim 15, wherein R®or R7is an alky) group.

21.  The compound according to claim 15, wherein RS or R7 is an -OR" group and

R" is an alky! group, an aryl group, a heterocyclyl group, or a heterocyclylalkyl group.



groups, substituted and unsubstituted al koxyal kyl groups, substituted and
unsubstituted aryl oxyal ky) groups, and substituted and unsubstitute 2005
het er ocycl yl oxyal kyl groups; -NR24R23 groups wherein R2 is sel ected AW@&
the group consisting of substituted and unsubstituted heterocyclyl groups;
-NR2R21 groups wherein R21 is selected fromthe group consisting of
substituted and unsubstituted hetero 'yl groups, -C(=OH, -C(=0-aryl
groups, -C(=O NH2, -C(=O) NH(al kyl) groups, -C(=0O NTH(aryl) groups,

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

groups, -C(=0 O al kyl groups, -C(=0 O aryl groups, substituted and
unsubsti tuted am noal kyl groups, substituted and unsubstituted

al kyl am noal kyl groups, substituted and unsubstituted dial kyl am noal kyl
groups, substituted and unsubstituted ary]am noal kyl groups, substituted
and unsubstit ut ed?2.di afhygpmprimbhaiigihe gretips . sstabiomer ot &d camgoyisabst i t ut ed

(al ky)) Garyl)am npal kyl 1. 1 2065 -183 grqups J i

unsubs tl?htal]%%c)&uﬂ%a?@r%ﬁé%?VF 3?']%85??&?0‘8 rgb?f%sp?] agnﬁ & ? ?%El&eaéb%ﬁ%ﬂ%% of the
unsubstihbdied hydroxyal kyl groups, substituted and unsubstituted

al koxyal kyl groups, substituted and unsubstituted aryl oxyal kyl groups,
substituted and unsubstituted heterocyclylalkyl groups, and substituted
and unsubstituted heterocyclyl oxyal kyl grQupsy and -C(=0) R25 groups
wherein R25 is selected fromthe group con g ok* H, -NH2, -NH(al kyl)
groups, -NH(aryl) groups, -N(alkyl)2 groups aryl )2 groups,
-N(al kyl) (aryl) groups, -NH(Reterocycly R g, -N(heterocyclyl)(al kyl)
groups, -N(heterocyclyl)(ar \-N( eterscyc)yl )2 groups,
substituted and unsubsti ‘ 7 subst ft uted and unsubstit ut ed

aryl oxy groups, and substi unsubstituted heterocyclyl groups. 16.
The conpound according to erein Yis an -NR 2R13 group. 17.
The conpound accor di nget-d Cche *Ebein Zis an -NRi 4 group. 18. The

conmpound according to claim 15, wherein R is selected fromthe group
consisting of -H, substitutea&*and rRinsubstituted al koxy groups, substituted
and unsubstituted heterocyclylal koxy groups, substituted and unsubstituted
het erocycl yl oxy groups, and substituted and unsubstituted heterocyclyl
groups. 19. The conpound according to claim15, wherein R2 is selected from
the group cwheiedting of H F, O, -NX®2.. substituted and unsubstituted

het erocycl yl groups, and substituted and unsubstituted heterocyclyl al koxy

groups. Y is selected from the group consisting of -OR'?® groups, -C(=0)-R’" groups, _NR'’R”
groups, -CN, substituted and unsubstituted aralkyl groups, substituted and unsubstituted
heterocyclylalkyl groups, substituted and unsubstituted alkylaﬁajnoalky] groups, substitutea
and unsubstituted dialkylaminoalkyl groups, substituted and unsubstituted arylaminoalkyl
groups, substituted and unsubstituted diarylaminoalkyl groups, substituted and unsubstituted
{alkv])(arvl)aminoalky] groups, substituted and unsubstituted heterocyclylaminoalkyl groups,
substituted and unsubstituted heterocyclyl groups, substituted and unsubstituted aryl groups,
substituted and unsubstituted heterocyclyloxyalkyl groups, substituted and unsubstituted
hydroxyalkyl groups, substituted and unsubstituted alkoxyalkyl groups, and substituted and

unsubstituted aryloxvalkyl groups;
Z is selected from the group consisting of O, S, and NR™ groups;

R) R R3, and R? may be the same or different and are independently selected from the
group consisting of H, C], Br, F, 1, -CN, -NO,, -OH, -OR" groups, -NR'*R" groups,

substituted and unsubstituted amidiny] groups, substituted and unsubstituted guanidinyl



20. The conpound according to claim 15, wherein R6 or R7 is an al kyl group.
21. The conpound according to claim 15, wherein R6 or R7 is an -CRK M@Réﬂg
and R19 is an al kyl group, an aryl group, a heterocyclyl group, or a

het er ocycl yl al kyl group. 1 1 MAR 2005 -184 22. A conpound having the
structure 1, a tautomer of the conpoqu a pharmaceutically acceptable
salt of the conpound, or a pharnmaceuti aTIy acceptable salt of the
tautomer | wherein, Y is selected fromthe group consisting of -OR 0
groups, -C(=0-R" groups, -NR 2 R]3 groups, -CN, substituted and
unsubstituted aral kyl groups, substituted and unsubstituted

het erocycl yl al kyl groups; substituted and unsubstituted al kyl ar ni noa] kyl
groups, substituted and unsubstituted dial kyl an3i noal ky] groups,
substituted and unsubstituted ary]anlinoal ky] groups, substituted and
unsubsti t ut @omsmbmumdrana|umwbsguuwdgpma$nusmqrtdem'eamchﬁﬁdlaahslémbglmllm ed

(alkyl)(an'])anrin [oups ubstlt

het er ocyc] ylséﬁ? g W‘%(X‘Qﬁ”g glsof]Pﬁ litjl%gl ARy un%nasgg)%ﬁ%&(?g%%lrg'e u(F)chcl y)
groups, substbdiihed aﬁd‘ﬁnéﬁﬂﬁﬁbﬁﬂ |aI»kHI1ﬂC§1 &Ipg) suBEouRd, and &uhlbtshmtﬂdédtwmtdc]yl
unsubsti tuted heterocyclyloxyalky ﬁ%roups substltuted a stityted

hydr oxyal ky]ereptrsupbstisiadentunsehgtia FRBUSH S APEFUE I BLE &P 91‘5 FUUES, and
substi t ut ed p%%??%'o{lg% %gf%%%ﬁ%h@gshﬂﬁ%ﬁky%nﬁ&a lgﬁuﬁg stﬂﬁs@imtéd‘e

group conS|§%|ng 0 groups: , be t he
sanme or d|fhaﬁem&d3ndnaiayhndmpHQMgmmbgsdmmeuubdxfmﬁnkﬁﬁ@fdQwaﬂ@nwéﬂkﬂst|ng

gL bsH ti tCI ut e(? r%ﬂ‘épsu ﬁ&’ﬁB@Hdt @E%S%C@ltwcﬁépgﬁﬁgﬁngﬁ%kﬁ g% 9‘&%%&& Hi%d and

unsubst i t ut agsEukaRiIEE BttrolydlyIMAR ZOGEs, adBET(GOIRBrowpebst i tut ed and
unsubstituted prinmary, secondary, and tertiary aIkyI groups substituted

and unsubstltytgd Aaryl _groups, substlt ed an? uns ql %

o oups. - Subh R ok cana R Ba e dh ey a1 < oipe SRRl S

unsubsti tUt egi ﬂ?&&fs%%gwh CUTRUPS, N soit Wt gamgljs UNRIBEY igfotipe dSH, -SR?

am noal kyl ps, substituted and upsubstitute Ian unoal kyl groﬁgs,

substit ut ed an@mrﬁ(&@sﬁil temew, HEPk @W%aﬂ&l SUB%‘HEFS and yepfitpEd ey

unsubst i t ut g gty | Riea RURSHIA Ul A0ELIBHRNS bicbah

(5 g, Subst s ted

di aryl anunoa%rﬁw uabrngﬁlg%m ng][‘IS)S%{ute ﬁ ubsStii t ut ed

(al kyl) (ar yl pramanypseckydargrand patiarg ubst gttoupedulasrmd.lted and unsubstituted aryl groups,
substituted and unsubstituted alkenyl groups, substituted and unsubstituted alkynyl groups,
substituted and unsubstituted heterocyclyl groups, substituted and unsubstituted
alkvlaminoalky) groups, substituted and unsubstituted dialkylaminoalkyl groups, substituted
and unsubstituted arylaminoalkyl groups, substituted and unsubstituted diarylanunoaiky!
groups, substituted and unsubstituted (alkyl)(aryl)aminoalkyl groups, substituted and
unsubstituted heterocyclylalkyl groups, -C(=0)R** groups, substituted and unsubstituted
aminoalky] groups, substituted and unsubstituted heterocyclylaminoalkyl groups, substituted
and unsubstituted hydroxyalky] groups, substituted and unsubstituted alkoxyalkyl groups,
substituted and unsubstituted aryloxyalkyl groups, and substituted and unsubstituted

heterocyclyloxyalkyl groups;

R? and R' may be the same or different and are independently selected from the group
consisting of H, -OH, substituted and unsubstituted alkoxy groups, substituted and
unsubstituted aryloxy groups, -NH;, substituted and unsubstituted alkylamino groups,
substituted and unsubstituted arylamino groups, substituted and unsubstituted dialkylamimo

groups, substituted and unsubstituted diarylamino groups, substituted and unsubstituted



unsubstituted heterocyclyl al kyl groups, and -C(=O R 8 groups; R5, RG R7,
and R8 may be the sane or different and are independently seIected]ﬂrMﬁhMN@
group consisting of H Cd, Br, F, I, -NQ2, -CH -OR19 groups, -NR20R2
groups, -SH, -SR22 groups, S( =0) R23 groups, S(-0 2R24 groups, -CN,
substituted and unsubstituted am di ny]. _groups, substituted and
unsubsti tut ed guani di nyl groups, substi®fut ed and unsubstituted primary,
secondary, and tertiary al kyl groups, substituted and unsubstituted aryl
groups, substituted and unsubstituted al keny] groups, substituted and
unsubstituted al kynyl groups, substituted and unsubstituted heterocyclyl
groups, substituted and unsubstituted al kyl am no al kyl groups, substituted
and unsubstituted di al kyl al ni noal kyl groups; substituted and
unsubstituted ary] am noal kyl groups, substituted and unsubstijtuted

di aryl ani noa(lalkyfl)(arglr)@np@ greupys substiuted 2aé dnavhstiipiediatio sxgups, substituted and

het of obyel y1MRRG r o e0es 2B sl Sl R BB BT QbR 4wt e

al ni noal kyl groups, substituted and unsubstituted heterocyclyl an-iinoal kyl
groups, s Ubsk g 1s bt tecafetnuhs goap consisedg b sibetypeddleptl ugsibapmtedsalifig graups.ed and
unsubsti tut ed_ al koxy alkyhggrogf substi tut ed an

dgry!

aryl oxyal kylSUBFtth anghlas SHOURSF ﬁtétatﬁgtapéj HP%%sntu}edthe{erocyclyl groups,
het er ocycl Y| @xydhlen an@hAMRSiinRS 1RAgoSLA1MBY ghdupk h@(ﬁ@me @(..g) msar @bipsand

are |ndependentlﬁﬁselected fromthe group " consisting o
subst it ut ed &HdOMand gseipsETONP by SpupU ps| (§Gb§W]PGPE% @ﬁﬂn“@hsubstltuted

aryl oxy groups, u 0 1),

substituted a dO]ggﬁg ?F?éﬁt% gfq? n§&8#9ﬁ% EﬁNﬁétutedlggdgﬂ OR¥tery)):

it ok SpOm e s st o
i a3y

(al kyl ) (aryl & W%ﬁsbﬁl]&jg?ﬂs%@éqs ﬁ\ﬁﬁre‘/ ZW&P&ngﬁbﬁﬁﬁQ}Ft&P%lk 19 6ups,

substi t ut ed @ldowo&@%ych%%%l%yk:(%mtaﬁcynﬂﬁ(er@ybﬂy%%m@) agd kyl  groups,

and -C(=0) - a{%ﬁCBNOU ps; R'ois selected fromthe group consisting of

substituted §UH§$F?H¥§@YBEKVﬂmgroupS substituted and unsubstituted
aryl groups, substituted and unsubstituted heterocyclyl groups,

substituted andg k@%%f‘rbﬁ%}@gmﬂﬁk@ﬁs@s@%g|0Yi-1'a[(5M| a]Q('S Ql@ﬁupg &yFStroups, -NH., |
CX =0 - al kyl groups, -C(=0O -ar groups, - gr oups
=0 O aryl I‘%rl(@&pé) gmamtay fzy! gump& TMKIszI@MPSgN%:Dz grapsoNEliaeph)

roups, - I
gC( %) N( al ky?%)l}‘é F‘%St&lrﬁ%%‘%s)&lp%mﬁw Pg(é(}g%(}%s) gro p{s%%l\]H% a%r |13 " groups,
-N(al kyl') 2 gi(hepsicyelM)a Etopbs. (-B(alkyl) (eraopssl vl aapylapd S@mupsd and unsubstituted
-C(=O NH( het er cycl /1) groups, -C(=0O N(heterocyclyl)2 groups,
- C(=0) N( al ky}y Eﬁ@PB ‘ocycl yl ) groups, and

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, -NHa, substituted and unsubstituted heterocyclylalky]
groups, substituted and unsubstituted aminoalky] groups, substituted and unsubstituted
alkylaminoalkyl groups, substituted and unsubstituted dialkylaminoalky] groups, substituted
and unsubstituted arylaminoalkyl groups, substituted and unsubstituted diarylaminoalkyl
groups, substituted and unsubstituted (alkyl)(aryl)aminoalkyl groups, substituted and

unsubstituted alkylamino groups, substituted and unsubstituted arylamino groups, substituted



-C(=O N(aryl)(heterocyc]yl) groups; R 1 is selected fromthe group
consisting of H -OH, alkoxy groups, aryloxy groups, -NH2, -TH(al kAR 2005
groups, -NTH(aryl) groups, -N(al kyl)2 groups, -N(aryl)2 groups,
-N(al kyl) (aryl) groups, substituted and unsubstituted al kyl groups,

-NH( het erocycl y]) groups, -N(heterocyclyl)2 groups, -N(al kyl) (heterocyclyl)
groups, and substituted and unsubst i t U8dd aryl groups; R12 is selected
fromthe group consisting of H, substituted and unsubstituted al kyl groups,
substituted and unsubstituted aryl groups, and substituted and
unsubstituted heterocycly) groups; R13 is selected fromthe group
consisting of H, substituted and unsubstituted al kyl groups, substituted
and unsubstituted aryl groups, substituted and unsubstituted heterocyclyl
groups, -0OH alkoxy groups, aryloxy groups, -NH2i substituted and

unsubst i t ut eshdhetsebsioyted fiaklylaptino grooppspbstiobed atdunsubiteied AUBBTING GTRES,

ar ni noal kyl groups,, sybstitute d,.unsubstituted -al atpisoal ky oups,
substi tuted at‘tg‘ﬁgﬁﬁgﬂ‘?f%‘é@t%i @&W@éﬂrﬁllﬂﬁ%gWPs’éFgﬁ@é’ 'Es:{}"b@f ?qit(ﬁtéé%‘%’and
unsubsti t ut ed-avylATeRARs I =0j0unS! gupstCHO)etaghouns LOSIO)NH;ed

di aryl anni noal ky roups, substituted and unsubstituted B

(al kyl ) (aryl YHmONsH a&lﬁl?gmn@s,C(%QM(mmgauz&ndi(=M%@tl}ztﬁﬁ?%= HROPHAT e
groups, substi ed, ¢ ' _aHhan s i dvelvl MAR
3005 - 167 andi ot CHeR DR REIER Rbh AR R PR LSO, by Rodyely
unsubst i t ut egrodparGl=abiNH(begroowdsh) graphsCi+QBthesardeyshdgseupsut ed

(ronne) /SRR BiBiee ke 5P aat By b Shndiala e
- Q=0 NH(al kyhubaiteidheter rag)amhle@mmh Jer @O UBstituted 763 Msabkirhiea hgdroupskyl
-C(=O N(aryl)2 groups, -C(=O N(al kyl )g(aryl ) .groups, . -! :9- et ey of gAyI
groups, - C( =gioups, alssinged and pnsubgtiglpd alkoxyalo) Wﬁétsé?%g)ﬁ 9?%1“‘&?1%?}%%, -C(=
O - N( het et Qe l ~ A .
020y N ar PP ang e e B B

het er ocycl yl am noal I§yl groups, substituted and unsubstituted _hydroxyal kyl
groups, subsRi‘tandetl” ava benkadsene ar g fierentiared rigab fgpendprpiyselected o PaYPand

unsubstit ut ed?&sgslttié% af X%sh%ltedgarﬁ?gﬁgunb éﬁ‘%geéisa#gg tgt&nﬂ&,%@bﬁﬁﬁlteﬁl A& Rsdublith @ aryl

het er ocyc] yl I groups; e'the same or different and
are i ndependegfiuby, sabdteoteé and wimnbdtheted heapcydpnsogtsi lpsofutesiand tnsubsedtednd

o ot B ves by BB PR ers AL
unsubsti t ut eot(%t\ﬂ(ﬂgzg ?A@h,gxde@m@syn 2SLFD E=0)( D) ) Adrkyps, gLEOMS(ary)):
0O

-C(=0)-aryl roups, -
=0 Y gTOUPEu-CF

N(a%kyl)(ar’y]) groups, substituted and unsubstituted aminoalky! groups,
substituted and unsubstituted alkylaminoalkyl groups, substituted and unsubstituted
dialkylaminoalkyl groups, substituted and unsubstituted arylaminoalkyl groups, substituted
and unsubstituted diarylaminoalky! groups, substituted and unsubstituted
(alky)Xary)aminoalkyl groups, substituted and unsubstituted heterocyclylanunoalkyl,:
substituted and unsubstituted diheterocyclylaminoalkyl, substituted and unsubstituted
(heterocyclyl)(alky)aminoalkyl, substituted and unsubstituted
(heterocycly))(aryl)aminoalkyl, substituted and unsubstituted alkoxyalkyl groups, substituted
and unsubstituted hydroxyvalkyl groups, substituted and unsubstituted aryloxyalkyl groups,

and substituted and unsubstituted heterocyclyloxyalkyl groups;

R'® and R?® mayv be the same or different and are independently selected from the group
consisting of H, substituted and unsubstituted alky] groups, substituted and unsubstituted aryl

groups, and substituted and unsubstituted heterocyclyl groups;



-C(=O NH( al kyl') groups, -C(=O NrE(ary]) groups, -C(=0 N(al kyl)2 groups,
-C(=0 1ti' (aryl)2 groups, -C(=O N(al kyl)(aryl) groups, substituted1a'nr¢ilA|“[w5
unsubstituted am noal ky] groups, substituted and unsubstituted

al kyl am noal kyl groups, substituted and unsubstituted di al kyl arni noal kyl
groups, substituted and unsubstituted aryl anai noal kyl groups, substituted
and unsubstituted di aryl an-zi noal kyl ~ ﬁbups, substituted and unsubstituted
(al ky]) (aryl)an- inoa]kyl groups, substituted and unsubstituted

het erocycl yl ani i noal kyl, substituted and unsubstituted

di het erocycl yl anzi noal kyl , substituted and unsubstituted

(het erocycl yl) (al kyl ) ai ni noal kyl , substituted and unsubstituted
(heterocyclyl)(aryl)am noal kyl, substituted and unsubstituted al koxyal kyl

groups, substituted and unsubstituted hydroxyal kyl groups, substituted and
unsubst it ut g8 argRoxyay ke grwa psdiffesmy algqmﬂlﬂen@@&nfg)ﬁ@%%ﬁ%ﬂew&@

het er ocycl yl oxyal: r ; @ﬁ?; | B2t
are i ndepencfé%ﬁ%(]?%ﬁ%%qéﬁ%’c@ggﬁ}nre%?g %2&5%%‘6%%‘3%"2??%‘3 0 tﬂé aIgauiftl)]istﬁlgS Sf%li}{t eed gnd
unsubst i t ut egroapsk ykbsgrumdomid slistintiert wderacyet] i pswips.t-C{e@ 8, -a(FD)-alyylauipws, and
substituted and unsuybstitu erocycl yl —groups; | 2005 -188 R' and
R 21 may be ﬁogﬁﬁé gﬁ}upﬁr‘#@g?l&i{ » % ﬁ&gﬂé(ﬁlﬁ%ﬁ}éﬂﬁehgil:m(ggﬂe%o?pﬁbm t he
group . consi HLOMNG, ghihst iduond =AY dnpubelsO@mkyhtdsy)) eanpups,

substituted and unsubstituted ar ?roups, supstituted and unsubstiﬁ%tiq
het er ocycl yl -(gronpsiky g{w@;,Hp(e@{G}@}y arqaps, syboHiped and l@(sg@urat,eg,petex ocyclylalky

groups, - C( =0 - =0 ; T it

Ta =0 N al iyt BB E R A Y RBo Lo SRl PRSIl s,
- C(=0) O al kydikgeminpalky! Gouf), Gubstiphted) molpspbsiisd dialkytaniapadkyirselrst subsitteldd
het er ocycl yl al kyl roups, , substjtuted and unsuybstitute t.,runoal kyl
groups, ys u%s%th‘g’ﬂ%]bs%éw W@Bg?ékﬂt%ﬂjpsaﬁ”gfﬂt%’# ﬁ%éa\] Stgfr“%f}bjéua,lﬁgﬁ %65 ¥t ed
and unsubst i fyhged sisatdtvd ainiReediotks gneuRsy))aubstikyliedps, abE-Q)Aetbstyiylit ed
aryl am noal kyl grouPs, substituted and unsubstituted dlggéianlnoalkyl
groups, subsEPups cd=HNO hesneryein grosas. &l FNHEFGIor %Y #53HPRy | gr oups,

- (=0 - het er geyehyl ), O cEOe :

LG=0) N het ST Bl B e O P s

- (=0 - N al ky@(-Ohe¥(entiilyatrptyclyh enopss, subsgua) EJN(WWS)’G‘H@? beteregXdl yringisips,
substituted and unsubstituted heter vl.am noal kyl | ed
and unsubsti?ﬁP@HS%Vggg?égrﬁVsu%?%ﬂ%§¥§§éﬁg@b¥u gﬁXgH%g%ﬁgﬁgg%ﬁ#ﬁﬁighai

al koxyal kyl gkempsky) seigt | subiiaticanad unsbhigtiet atybuk yaikyl gooypd, leyd sgrsoups anénd
substituted and  unsubstituted heterocyclyl oxyal kyl groups; R a, R223, R24,

and R25 nay Wesubsruted hetepcyelyipariEnt I8 ar e i ndependent |y sel ected from
t he

R'® R®, R* and R* may be the same or different and are independently selected from the
group consisting of H, -NHj, -NH(alky!) groups, -NH(ary]) groups, -N(alkyl); groups,
-N(aryl), groups, -N(alkyl)(aryl) groups, -NH(heterocyc)yl) groups, -N(heterocyclyl)(alkyl)
groups, -N(heterocyclyl)(aryl) groups, -N(heterocyclyl}; groups, substituted and
unsubstituted 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(alky))O-ary] 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,



group consisting of H -NH2, -NH(al kyl) groups, -NH(aryl) groups,
-N(al kyl )2 groups, -N(aryl)2 groups, -N(alkyl)(aryl) groups, 11 MAR 2005
-N H(heterocyclyl) groups, -N(heterocyclyl)(alky]) groups,
-N(heterocyclyl)(aryl) groups, -NN(heterocyclyl )2 groups, substituted and
unsubstituted al kyl groups, substituted and unsubstituted aryl groups, -OCH,
substituted and unsubstituted al koxy-1§foups, substituted and unsubstituted
a3yl oxy groups, substituted and wunsubstituted heterocyclyl groups, -NHOH,
-N(al kyl ) OH groups, -N(aryl)OH groups, -N(alky))O al kyl groups,
-N(aryl)O al kyl groups, -N(alk),])Oaryl groups, and -N(aryl) O aryl

groups; and R22 is selected fromthe group consisting of substituted and
unsubstituted al kyl groups, substituted and unsubstituted aryl groups, and
substituted and unsubstituted heterocyclyl groups, a |l | MAR 2005 -189 and
further wheragidfurthdr wieasih, hmsodneRT R' R, RR3yr Riris R4—-0OB amowORIAR grsonglsctafd
R5 is selected fron1the.grou onsistiaﬁ of sub Hihgted 3@? quybstituted
het er ocycl yl &PRyIRe GPBRFIISIsTRg 08 ST HEY 23A d PHS B Rl T ad i %ﬁiaﬁ?hoalky

groups, subsgjptsthRE aARdnsbsiEkL & HkRenindbikyl @imoalieitutay aidpmsuisutisd t ut ed
and unsubstituted am noal kyl groups, substituted and _unsubstituted

di aryl ami nodkRgminpatuybgrouputssbstiniedendamaubstisuessimpge byl FEpypsafiibnfedyppd
groups, substi d $ { tuted : r j ;

Jbsbitut ed BRbii S AR HORLEUbG R B AT O (it PBrow,
unsubst i t ut eghbestedaay ahydbanrdablkyl) gy Bupsoalks ghsipst subgdued dndinswbyitited it ed

di het erocycl yl am noal ky] groups, substituted. and unsubst.ituted

(het er ocycl ygﬁt%réF%iﬁ)%?ﬁHﬁo%\ﬂ%R%ufe&raB BES,“E’éfHHtBQ ?}Btﬂ%y ?J]ty@g”g%"gﬁﬁ FEUBSti tut ed
(het erocycl yi heaud) AT un8dkkxtecd PR Se c%ﬁamﬂabﬂk?logm@;bﬂﬂthaﬁﬁ@é&ﬁllﬂglntxmsﬁm&idm
22, wherein R is an -ORl5 group and is selected fromthe group

consi sting ofhetembsyeiviXaled)amgoilng @hedpst andsubsisyed aed/ espPHIRGP groups,

substituted i L, i, am noal kyl groups, substituted and
unsubstitute@gg§#§§$£@%$&%%ﬁggﬁ'%%é%%%, substituted and unsubstituted

am noal kyl groups, substituted and unsubstituted diarylam noal,kyl groups,
substituted and ubdubsThe emenbuad picomding i ®sim 2 odseein Rs ifot 7Okt @pvadad R

unsubstituted.(al kyl)(aryl)am no - St i tuted
ot or octarr g B be et oA AR L PR BB HE B A heltP RO L
gr oups, sibdhaitdd anti eslsaidrutddntisiRshinindaidl giohpdt, enteciyéd/ draimnsoldtyled gr oups,

zﬂgzz : E g}i(glglwand Illglﬂ Sg[u%lgbsg,:s%gétig%ed grr)]tf {[n?slil sg 1?‘('6 Lﬁn@a%%l‘% %GIIJSI, rs]&asltilé}{éd zgjrdouDs’ and

unsubstituted diarylaminoalky] groups, substituted and unsubstituted arylaminoalkyl grovps,
substituted and unsubstituted (alkyl}(arylaminoalkyl groups, substituted and unsubstituted
heterocyclyl groups, substituted and unsubstituted heterocyclylaminoalkyl groups, substituted and
unsubstituted diheterocyclylaminoalkyl groups, substituted and unsubstituted
(heterocyclyl)(alkyl)aminoalky] groups, and substituted and unsubstituted

(heterocyclyl){aryl)amincalkyl groups.
24, The compound according to claim 22, wherein Z is an —~NR'* group.

25. The compound according to claiim 22, wherein R' is selected from the group
consisting of -H, substituted and unsubstituted alkoxy groups, substituted and unsubstituted
heterocyclylalkoxy groups, substituted and unsubstituted heterocyclyloxy groups, and substituted

and unsubstituted heterocyclyl groups.



(heterocyc)yl) (aryl)ami noal kyl groups. 24. The conpound according to claim
22, wherein Z is an -NR14 group. 25. The conpound according to claiqlgﬁthS
wherein R is selected fromthe group consisting of -H, substitutéd
unsubstituted al koxy groups, substituted and unsubstituted

het er ocycl yl al koxy groups, substituted and unsubstituted heterocyclyl oxy
groups, and substituted and unsubstiﬂ@ﬁéd het erocyclyl groups. I 1 MAR
2005 -190 26. The conpound according to claim 22, wherein R2 is sel ected
fromthe group consisting of H F, C, -NO2, substituted and unsubstituted
het er ocycl yl groups, and substituted and unsubstituted heterocyclyl al koxy
groups. 27. The conpound according to claim?22, wherein R6 or R7 is an

al kyl group. 28. The conpound according to claim?22, wherein R6 or R is an
-OR39 group and R 9 is an al kyl group, an aryl group,,a heterocyclyl
group, or a het erifcycl Jiealokytougyd atgerdipgto W@tﬁ%@@%ﬁ&“ﬁ%isﬁﬁleﬁﬁég@ﬁ‘\%ﬁﬂ”@

1, a tautoner of oun a. __phar ' LY. wted addhe
compour@S 0P tacaner ey G- BRaRR I PR AR R pe

wher ei NynsYbdtitats@hasloedeli s aeougs.oup consisting of -OH, -OR 0O groups, -SH,
-SR 1 groups, -NR12R13 groups, -CN, -C(=0-R14 groups, substituted and
unsubstituted aral kyl groups, substituted. .and unsubstktute

het er ocycl yl al ky]?7%r ou-g]%e, compolpe pUREE & R RIHL (S ']1Ie Ut Ee)‘dtoiaf?‘kgflsl Ak (13510@]
groups, substituted and unsubstituted dial kyl am noal kyl groups, substituted
and unsubsti t ut echg ar Y dieahll he @ @HP S a3, ivttierenl RindROswbAR'{ gogg and
di aryl at ni noal kyl groups, substituted and unsub tituteF ]

(al kyl ) REny bn) alivhoatkgp agylcmpw, 2 dessacyelyl EqUrntd 2dstenpaeitdd group-

het er ocycl yl am noal kyl groups, substituted and unsubstituted heterocyclyl
groups, substitujed aﬁ%omﬁ%ﬁéﬁﬂ%ﬁg s@idthredl, QUPRomMSUEBhE toihpshndng

unsubsti tuted hydroxyal kyl "groups, 1 MAR 2005 -191 substituted aqd
unsubst plianneckuaic Kbxacakiegble grloapse combewids ot rphaamaceistlhsicoertallg salt of the

aryl oxyal kyl ~groups, and substituted and unsubstituted
heterocVEF%Fﬁxyalkyl groups; X1, X2, X3, and X4 are selected fromthe group
consisting of C and N, wherein at least one of K X', X2 X3, or X4 is N

X'==x2

X,
-«
=
/
\x&/\
!

I

wherein,

Y is selected from the group consisting of “OH, -OR!? groups, -SH, -SR'! groups, NR'’R"
groups, -CN, -C(=0)-R** groups, substituted and unsubstituted aralkyl groups, substituted
and unsubstituted heterocyclylalkyl groups, substituted and unsubstituted alkylaminoalkyl
groups, substituted and unsubstituted dialkylaminoalkyl groups. substituted and unsubstituted
arylaminoalkyl groups, substituted and unsubstituted diarylaminoalkyl groups, substiluted '
and unsubstituted (alkyl){arvl)aminoalkyl groups, substituted and unsubstituted
heterocyclylaminoalky] groups, substituted and unsubstituted heterocyclyl groups,

substituted and unsubstituted aryl groups, substituted and unsubstituted hydroxyalkyl groups,



R, R, R3, R4, R5, R6, R7, and R8 nmay be the sane or different and are

i ndependently selected fromthe group consisting of H Cl1, Br, F, I, -NQ2,
-CN, -OH, -OR 5 groups, -NR '"6R37 groups, -C(=0O) R18 groups, -SH, -1SRRBRR 2005
groups, -S(=0O R2 groups, S(=0) 2R2' groups, substituted and unsubstituted
azni di nyl groups, substituted and unsqgitltuted guani di ny] groups,
substituted and unsubstituted primary, “secondary, and tertiary all ey]
groups, substituted and unsubstituted aryl groups, substituted and
unsubstituted al kenyl groups, substituted and unsubstituted al kynyl

groups, substituted and unsubstituted heterocyclyl groups, substituted and
unsubstituted al kyl am noal kyl groups, substituted and unsubstituted

di al kyl ann_i noal kyl groups, substituted and unsubstituted arylaninoalkyl

groups, substituted and unsubstituted diaryl am noal k suq k
and unsubst i lsEkted @af ppsabsariadEleRIEIIE PURS SibS %tutevg‘@}ééf‘ﬁf‘ﬁ’ég‘é“e&ﬁay Sxyalky
unsubsti t ut géjlou &t gﬁ@%\.ﬁﬁl éﬁlte%l & lun (}@Hﬁ?@d he?éﬂ@cﬁ&]ﬁd&tvﬁﬁg@@@uﬁﬁSUbSt ituted

am noal kyl Itute unsubstituted ~hetefocyclyl an-unoal kyl
groups, substituted and unsubstl t uted hydroxyal kyl gr oups substituted a}nd
unsubst i t ut e)al‘ a{zkﬁ%yakik}y‘l argrdeqts fremntist grovp exnsistie ahS@he N, piersap at least one o

aryl oxyal kyI ubstituted and unsubstituted
heterocyclyl %51“&?‘31&6@ R5 is absent or is HIf X is N R6 is absent

or is Hif X2 is N R7 is absent or is Hif X3 is N and R8 is absent or is
H if X4 is R, @Ri:az“gm,a@; RY afid Rfrtaly @e grecupecn difeseritagd efe iplepe@i¢ntly selected

substituted and unsubstituted d and _u tituted
aryl oxy gr oupem b W“P§B%§ti%tf$%§%§’r% gn]gﬂlgéf’l ﬁﬁf (éh Ltﬁlgyl%%ﬁl n?}ﬁgﬁgups
substituted %ngynétg@tglt Hloggk, asn ] spm %@ulg;r cg(p@)R?§§hﬁjpgt$(t=e)qlzféhgroups

unsubstitute al kyl am no groups” stituted an substi t

d ...
di aryl ani i nosupstupes] ansiumgmhsﬁt]ﬁ@cplmﬁw%ﬁ%@%FWSHEUé‘%ﬁ ‘{”EQIWWSP&F% 5&?}#’%
groups, substiftuted s?:@xﬂe&’%d&%fsﬁ%ﬁﬂt@@@%%ﬁ sec%@a&‘?%nd%é}@&ty'atl}k&t] %Fbu%%;j o

unsubst i t ut e& APy groups, and ~ -C(
groups; 1 1 MARROEandiSRuiRiinta gl gommsdswbtsoquhedgn@ﬂpﬁtlwéﬂﬁis%\“sﬁtnbfhgows

bstituted d bstit d ted
STt 200 oot SSesh L L PURUBS AU LR BRG apsblofn
Suc(bsg) t U][ Edl SRR HRELRSEES H%Bﬁhsb&ftﬁﬁt@@ﬂ&ﬂéhﬁ&hdﬁﬂyl groopp SpbsibiteOitd unsubstituted
a I oups - = ar rou
e PR B E RN T L AT T .

groups i Ak stiditeHRURSubstituted
(=0 N(al kY%A(\‘gf ywl&g&g%&gﬂ%moa%r%hg yISl g? ons N ua?yl ?kygr oups,

-N(al kyl )2 ¢allogipsryl)ahifadakig] )D(capws)xbijtmacbgnd mmewwty@h@mab@yla groups
- =0 NH(het Sl 1¥u§lc¥ a:)d Hs bW Ruted aminoalkyl groups, substituled and unsubstituted

heterocyclylaminoalkyl groups, substituted and unsubstituted hydroxyaikyl groups,

yl

substituted and unsubstituted alkoxyalkyl groups, substituted and unsubstituted aryloxyalky]
groups, and substituted and unsubstituted heterocyclyloxyalkyl groups; R is absent or is H if
%' 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;

R? is selected from the group consisting of H, -OH, substituted and unsubstituted alkoxy
groups, substituted and unsubstituted aryloxy groups, -NH,, substituted and unsubstituted
alkylamino groups, substituted and unsubstituted arylamino groups, substituted and
unsubstituted dialkylamino g,ToupS= substituted and unsubstituted diarylamino groups,
substituted and unsubstituted (alkyl)(ary)amino groups, substituted and unsubstituted alkyl
groups, substituted and unsubstituted aryl groups, -C(=O)H, -C(=0)-alkyl groups, and
-C(=0)-aryl groups;



-C(=O) N(heterocyc]yl)2 groups, -C(=0O N(al ky)) (heterocyclyl) groups, and
-C(=O N(aryl) (heterocyclyl) groups; R' and R19 may be the sane or 11 MAR 2005
different and are independently selected fromthe group consisting of
substituted and unsubstituted al kyl groups, and substituted and
unsubstituted aryl groups; R12 is selected fromthe group consisting of H,
substituted and unsubstituted al kyl gﬂgaps, substituted and unsubstituted
aryl groups, and substituted and unsubstituted heterocyclyl groups; R33 is
selected fromthe group consisting of H substituted and unsubstituted

al kyl groups, substituted and unsubstituted aryl groups, substituted and
unsubstituted heterocyclyl groups, -OH, alkoxy groups, aryloxy groups,
-NH2, substituted and unsubstituted heterocyclylalky | groups, substituted
and unsubstithed ani i noal kyl groups, substituted and unsubsti tuted

al ky] ami noal Rylis sglengsironsibsgionp e etsising ofsbgbatediant sasubshINGA AF Higiyar-ky |
groups, substitut nd _un ti i ] : . A

and ansubst 10 B 2P RN A 6 S AR S e e SRS P

(al kyl) (ar )l; I s)@@ﬂiﬂncegll dﬁ&lﬁmgjb@ﬁﬁh&d_lﬁtﬁﬁsdgbtyﬁﬁlllad gangbs, -isOPs-CG(aOpdlkal g:yiérasm ng
groups, substituted and uns t ut ar 'Ni,NO gy oups Jhst it ute an
unsubstituteﬂxﬁpéﬁwﬂE&Hﬂﬁﬁ{g?ﬁﬁgéﬂqgﬁ%@P’fééggeﬁﬂg{@ﬁgﬁ%ééﬁi ioh

di aryl anni no_ LONRE Liu it ARV b IQaoi@ry]
groups, - :S{H, - C{ﬂglyglﬁ%;l;’ Sﬁ%@a - % E%% aGr[t:nglgg ou)lﬂ?sé Qr-‘gSZO)(OOgWg -
groups, - C(=@p@rarG=@ialsl)(ar T sopMHNH:, - @(Nﬁl@éﬂun@‘}l- Pl oups, -N(alkyl),
-C(=O NH(aryl) ar 1 S FO)L I ky/ S =S ups,
Q=0 Nt kyPPediy sl SO iyl 8O P ChTR e Sl bt

-C(=0 -0 ?:(et %I(ec)yﬁtl)éter&c)&13{%:@1-&@@,5(3{%!9}3\1@&%1()g?;ercz@gc?d)l) %ﬂ?ﬁﬁﬁgtaed ocyfl?/l) )
groups, -C(=0) -N(heterocyc roups, - - N(a) ky eterocycly
groups, -C(:é#?ﬂégﬁvyw@ﬁéﬁé&&éﬁéﬁ?ﬂ?Pgroups, substituted and unsubstituted
het er ocycl yl ai ni noal kyl groups, substituted and unsubstituted hydroxyal kyl
groups, subsgi'taaied® ang bdRisdRsie dr i Bdenlako xieahiependenoiypslectsd fivti thatgetipand
unsubstituted aryl oxyal kyl grqups, and substituted and unsybs itu%ed

het er ocycl yl e30pEtiRg PT @%t@ﬁ{‘;é‘%d g anpubsupfed el SFPUBmm A ASUBTOUET RFhWRpsiRyeh
H - OH, aIk05§1 oRHES, aryl oxy groups, -NH2, -N-H(al kyl) groups,
-NTH(aryl) gr ugg, “N(al kyl )2 groups, -NT(atyl)2 groups, -N(alkyl)(aryl)
groups, substhputed and unsubstituted al kyl groups, substituted and_
unsubst i t ut eBdE ytlegedlipm the grgMp ﬁ@@%ﬁ@&@ér&m SRR @N@Wﬁ@fl&%@fﬁlﬁh FIYps:

groups, - N(alkyl)(Defangeyistivhds HOHBEps, AN NGRR ha (RE1HSH Q8 eYerdcyBIPUPS
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, -NHa, substituted and unsubstituted heterocyclylalkyl
groups, substituted and unsubstituted aminoalky) groups, substituted and unsubstituted
alkylaminoalky] groups, substituted and unsubstituted dialkylaminoalky] groups, substituted
and unsubstituted arylaminoalkyl groups, substituted and unsubstituted diarylaminoalky}
groups, substituted and unsubstituted (alkyl)(aryl}aminoalkyl groups, substituted and
unsubstituted alkylamino groups, substituted and unsubstituted arylamino groups, substituted
and unsubstituted dialkylamino groups, substituted and unsubstituted diarylamino groups,
substituted and unsubstituted (alkyl(aryhamino groups, -C(=0)H, -C(=0)-alkyl groups,
-C(=0)-ary] groups, -C(=0)O-alkyl groups, -C(=0)0O-ary] groups, -C(=0)NH,
-C(=0)NH(alkyl) groups, -C(=O)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-heterocyctyl



R12 and R 3 may join together to forma 5 to 7 nenbered saturated or
unsaturated, substituted or unsubstituted N-containing ring;, R15 i ol T MAR 2005
sel ected from the group consisting of substituted and unsubstituted al kyl
groups, substituted and unsubstituted aryl groups, substituted and
unsubstituted heterocyclyl gr oups S tituted and unsubstituted

het erocycl yl al kyl groups, - %) al kyl groups, -C(=0-aryl
groups, -C(=0 NH2, -C(=0) NT- J(al kyI) groups, -C(=O NH(aryl) groups,

-C(=0 N(alkyl) 2 groups, -C(=O N(ary]), groups, --C(=0 N(alky])(ary])
groups, substituted and unsubstituted am noal kyl groups, substituted and
unsubstituted al kyl am noal ky] groups, substituted and unsubstituted

di al kyl am noal kyl groups, substituted and unsubstituted arylam noal kyl
groups, substituted and unsubstituted di ary]am noa)kyl groups, substituted
and unsubst | BiPHBY - @&f%ﬂ(bﬁﬁﬂﬂc)%{hﬁ)Mpkyp(d})bﬁﬂ?m@%é‘t}gtgﬂﬁ% and

unsubsti t ut ec t ed
di heterocycly anl |Nﬁ(ogﬁ§ﬁ§*eyell [}%B‘\s{%bstl tu?qe(g]%@ﬁ%%ﬁﬁfg}g ?yE%JsBﬁﬁééa%
(het erocycl y]n)s@ahktkyﬂe)i amafaopab/layhn@ik}mgp:slps $ubsuttmttalmmiumusntumé bipdoivalitydd
(heterocycly aryl)am noal kyl grou subst tuted titut.

al koxyal kyl %ﬁ)ﬁgﬁiﬁ&%}&ﬁ%‘fﬂdﬁ%@ﬂg Q@ﬂg y go8y®: éﬁ% ’5@?@?‘@ ns {PJS ﬁ"g%d
substituted athxybR§HAShps bhEsLbbRiteduahkitibs@oeapserasyd]lddxyalkivt srossh; and
unsubsti tut ed het erocyclyloxyal kyl groups; 1 1 MAR 2005 -194 R16 is

selected fro the group consisting . of H__substituted and unsubstitu
al kyl groupsm’ 1§t§ﬁ§‘ﬁ?‘i ﬁ@@dh%ﬁ@uaﬁg%@els%ﬁeoo%rwm@f%ab@ Ayl F YR Nj'ged

and unsubst i tﬂi‘f—l@a‘}"‘d‘ﬁ LSHAC VGV Q{&BQSN(M% 'g$ou'§>‘§| ‘?@(Bl%q})zfgfﬁﬁkt R@21BY1R A1)

consi sting of Stituted and-unSubstituted al k S, substituted
and unsubst i mmed salpspituted afoesubineed ﬁlhflﬁowndsubﬁgmtﬁﬁtaﬂﬂW@&Sh@if@rﬂ@d)EEQWJF,

noubst  t ut ed HPBs R B By Bep Bt @%ﬁﬁﬁéﬂfﬁg&@zgﬁ%?%@”"
-C(=0 -aryl (thp)iheteﬁ(:ydll)m\lgrohgs, C( =0) NH( al kyl ) groups, -C(=0 NH(aryl)
groups, - O) N(al kyi )2 groups, -C(=0)N(ary])2 groups,

Subst1 tuteq Anc e uBRY B Rar ek S ol B e ST a0 g Bed

unsubst i t ut edr uhkstraed Noaakdyih g @heups, substituted and unsubstl t ut ed
di al kyl am noal kyI groups, substl tuted and unsubstl tut ed aryl am noal kyl
unsubsti t ut ed. di

SUbsti tuted e ariet a@fi PRUTREOPRFIPTTRERY Fﬁ%}l?ﬁiﬁf# WF“ PB{}%@@%@:}% ut ed
and unsubst kﬁ&i:ﬁ%d"ﬁﬁﬁfn&%ﬁhﬂé@drﬂ@l o@FsOu RS ture@anOun fielserueetet efbe gIyD RS ps,
- A(=0) - Cnet er:\?b%%;gtg/d] and unsubstituted heterocyclylalkyl groups, -C(=0)H, -C(=0)-alkyl groups,

-C(=0)-aryl groups, -C(=0)YNH,, -C(=0)NH(alkyl) groups, -C(=O)YNH(aryl) groups,
-C(=0)N(alkyl); groups, -C(=0)N(aryl}); groups, —C(=O)N(alkyl)(aryl) groups, substituted
and unsubstituted aminoalkyl groups, substituted and unsubstituted alkylaminoalky! groups,
substituted and unsubstituted dialkylaminoalkyi groups, substituted and unsubsututed
arylaminoalkyl groups, substituted and unsubstituted diarylaminoalkyl groups, substituted
and unsubstituted (alkyl){aryi)aminoalkyl groups, substituted and unsubstituted
heterocyclylaminoalkyl groups, substituted and unsubstituted diheterocyclylaminoalkyl
groups, substituted and unsubstituted (heterocyelyl)(alkylaminoalky] groups, substituted and
unsubstituted (heterocyclvl)(aryl}aminoalkyl groups, substituted and unsubstituted
alkoxyalkyl groups, substituted and unsubstituted aryloxyalky} groups, substituted and

unsubstituted hydroxyalkyl groups, and substituted and unsubstituted heterocyclyloxyalkyl

groups;



groups, -C(~O NH(heterocyclyl) groups, -C(=0-N(heterocyclyl)2 groups;
-C(=0-N(al kyl) (heterocyclyl) groups, -C(=0O-N(aryl) (heterocycl),]) g@mggmﬁ
substituted and unsubstituted heterocyclyl amoal kyl groups, substl ute

and unsubs tituted hydroxyal kyl groups, substituted and unsubstituted

al koxyal kyl  groups, substituted and unsubstituied aryloxyal kyl groups; and
substituted and unsubstituted heterocﬁ@fyloxyalky] groups; R16 and R1' nmay
join together to forma 5 to 7 nenbered saturated or unsaturated,
substituted or unsubstituted N-containing ring; and RL , R20, and R2' may
be the sane or different and are independently selected fromthe group
consisting of H -NTH2, -T\rH(al kyl) groups, -NTH(aryl) groups, -N(alkyl)?2
groups, -N(aryl)2 groups, -N(al kyl)(arvl) groups, substituted and
unsubstltuted aIkyI groups, substituted and unsubstituted aryl groups,

_OH, substi tRif ésiseinsttdrrnbst glpun eahsifikoshH gubsipsted snd yosubstitetfdaie] groups,

unsubst 1 L ol Bk MRy SR S NG RBHIE i o eyl

groups, - N(agrpipsO- al kyl groups -N(al ky])O-aryl groups, and
-NT(aryl)G-aryl groups. | 1 MAR 2005 -195 30. The conpound according to

claim 29, eiein Y |s sel.ected from.the nS|st|n

gr oups, anwr!R SFBJﬁ%@DﬁﬁcmWﬁﬁn%ﬁ%% H%”B?g&PﬂPﬂﬁl?%N%PéﬁﬁhﬁﬁuPs
wherein at |5%§¢§m1te%n@fms>ﬁ%suﬁ$?ed a3 ,guaf@gi subdin@E@ 213 andbithete8 QEfeRSPENKEIBEps,
substituents R5, R6, R/, and R8 are hydrogen, and at |east one of XI, X2,

X3, and X4 |@HMUbQWI@W@d@@ﬁ%UW%}%U@WSt%‘b&ﬂtaﬁe[jrﬁ?@ ungybstiared et R7
is an al kyl P. 33, G 9 n R6 or R7
s an JoRs SPGHP g CREE LRI PR I-0R ) SRRy CgRuL

| I'eterocycl VJCK#@WH@W)DQO%S Gﬂ?@)wﬁmurzdompﬂdoui@(aﬂo'lbIgmlmsz@?( Whgean
R is selected fro consi st subst

unsubst it ut e%fo}iﬁ’sko Cgﬁg)ag%@%@@o@f’ﬁsut age);lﬁ(fnf}ill%%gfl 1 ut@gg A1 Sroups,

het er ocycl yl sbkenided Ghe URsubsSubatalind 6] ardpyRebshted umednsinegtcmmaym yI oxy
groups, and substituted and unsubstituted heterocyc] yl. gro

conpound accBkepmipoRlyEERRS. 39bstitet edimmebstimiedpialiy s EPJF?%]M tgﬁ‘EJP@T %B%lmled
consi sting Oglqd%nsgbstlgtﬁj a1%l§?rull§iﬂg§ tgl‘c; t edbanded BsiBsLbithed dhehienaeyicdy|

groups, and substitute unsubst i uted het er ocycl yl al koxy groups. 36.
phar maceut i cgloupsosuhstintédomd wewptingéhgnt ek dimmpisoniyagearsdpubgtibeedany of

;IC ?egf a%l e8 Cléﬂ:,l'sgp sé&uztéd Petel ocvc]ylaﬁ(yrgrogas:[ ! (?('ldﬁ‘ h e&r&ﬁm '&P&%§UU(Q@S bY]elerocych]

groups, -C(=0)NH(heterocyclyl) groups, -C(=0)-N(heterocyclyl); groups,
-C(=0)-N(alkyl)(heterocyclyl) groups, -C(=0)-N(aryl)(beterocyclyl) groups, substituied and
unsubstituted heterocyclylaminoalkyl groups, substituted and unsubstituted hiydroxyalkyl
groups, substituted and unsubstituted alkoxyalkyl groups, substituted and unsubstituted

aryloxyalkyl groups, and substituted and unsubstituted heterocyclyloxyaikyl groups;

R'® and R'" may join togethér to form a 5 to 7 membered saturated or unsaturated, substituted

or unsubstituted N-containing ring; and

R'™® R?, and R?! may be the same or different and are independently selected from the group
consisting of H, -NH,, -NH(alkyl) groups, -NH(aryl) groups, -N(alkyl); groups, -N{aryl)
groups, -N(alkyl)(aryl) groups, substituted and unsubstituted alkyl groups, substituted and
unsubstituted aryl groups, -OH, substituted and unsubstituted alkoxy groups, substituted and
unsubstituted aryloxy groups, substituted and unsubstituted heterocyelyl groups, -NHGH,
-N(alky)OH groups, -N{ary)OH groups, -N(alkvl)O-alky} groups, -N(aryl)O-alkyl groups,
-N(alkyhO-ary] groups, and —N{aryl)O-ary] groups.



37. The use of the conmpound of any of clains 1, 8, 15, 22, or 29 in the
preparation of a pharmaceutical fornulation for use in treating ajpgagipents
in need of an inhibitor of vascular endothelial growmh factor receptor
tyrosi ne ki nase. cancer. 38. The conpound of any one of clainms 1, 8, 15, 22,
or 29, for use in treating and R3 is ? 39. The compound of cl ai m 15,
wherein Y is an -4\rR12R13 group and d é'of R12 i | MAR 2005 -196 40. The
conmpound of claim 15, wherein Y is an --T\TR12R13 group and both of R12 and
R13 are H 41. The conpound of claim15, wherein at |east one of R5, RG,
R, and R8 is a substituted or unsubstituted heterocyclyl group. 42. The
conpound of claim15, wherein one of R5, R6, R7, and R8 is a substituted
or unsubstituted heterocyclyl group conprising at |least one O or N atom
43. The conpound of claiml|l5 , wherein one of R5, R6, R7, and, R8B is a
substituted or u¥$ubsThe earerPupH pesoading e Yrsup’ MIF?'Elﬁ'H’elSéE}ﬁﬁ%ﬁH“HSe &°4P m
15, wherein.t G d i - am e hyif -3-[5-
(4-neth??%?%%?géqungﬁ)fﬁ%ﬁ%?%ﬂgﬁﬁﬁﬁgagﬁﬁﬁg-yl]quinoIin-2(IFD-one, a
pharmaceutically acceptable salt thereof, a tautorner thereof or a
phar maceut i cal | y atcepThbtensait aofording td deivoPrwheadn aplepth avorab ELtX e Xl and

phar maceut i cal |y abcepTihis y . Aephavoab Lt o, o
W ih o BhEFERITE CaF Rt eapt A oAl 1 Ko - 48 Ko Gidey pd B BT XEF

clai m 442 iyt thexpienaration of a pharnmaceutical fornulation for use in the
treatment’ of cancer. 47, The conpound of claim44 for use in treating
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33. The compound according to claim 29, wherein RS or R7 is an —OR" group and

R" is an alkyl, aryl, heterocyclyl, or heterocyclylalkyl group.

34, The compound according to claim 29, wherein R is selected from the group
consisting of H, substituted and unsubstituted alkoxy groups, substituted and unsubstituted
heterocyclylalkoxy groups, substituted and unsubstituted heterocyclyloxy groups, and substituted

and unsubstituted heterocyclvl groups.

35. The compound according to claim 29, wherein R? is selected from the group
consisting of H, F, C}, -NO, substituted and unsubstituted heterocyciy] groups, and substituted and

unsubstituted heterocyc]y]alkoxy groups.

36. A pharmaceutical formulation, comprising the compound according to any of

claims 1, 8, 15, 22, or 29 in combination with 4 pharmaceutically acceplable carrier.

37. The use of the compound of any of claims 1, 8, 15, 22, or 29 in the
preparation of a pharmaceutical formulation for use in treating 2 patient in need of an mhibitor of

vascular endothelial growth factor receptor tyrosine kinase.

38. The compound of any one of claims 1, 8, 15, 22, or 29, for use in treating

cancer.

39.  The compound of claim 15, wherein Y is an ~NR'"R" group and one of R

and R'% is H.
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40. The compound of claim 15, wherein Y 1s an ~NR'’R"* group and both of R
and R"? are H.

41, The compound of clain: 15, wherein at least one of R® , Rﬁ, R7, andR%is a

substituted or unsubstituted heterocyclyl group.

42, The compound of claim 15, wherein one of R® R R’ and R¥is a substituted

or unsubstituted heterocyclyl group comprising at Jeast one O or N atom.

43, The compound of claim 15, wherein one of R, R® R7, and R® is a substituted

or unsubstituted piperazine group.

44, The compound of claim 15, wherein the compound is 4-amino-5-fluoro-3-[5-
{4-methylpiperazin-1-vl)-1H-benzimidazol-2-yllquinolin-2(1H)-one, a pharmaceutically acceptable

salt thereof, a tautomer thereof, or a pharmaceutically acceptable salt of the taniomer.

45. A pharmaceutical formulation, comprising the compound according to claim

44 in combination with a pharmaceutically acceptable carrier.

46. The use of the compound of claim 44 in the preparation of a pharmaceutical

formulation for vse in the treatment of cancer.

47. The compound of claim 44 for use in treating cancer.
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<213> Artificizl Sequence

<220>
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peptide .

<220>
£223> C-term amidated

<400> 1
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