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WD 2005/ 089764 PCT/ US2005/ 008481 CARBOLI NE DERI VATI VES
USEFUL IN THE I NH BI TION OF ANG OGENESI S CRGOSS
WEeRHERBRNGE TO RELATED APPLICATICN 5 Thi s appl i eariusen0s/008481

cl ai Mt AR BEY Eﬁﬁﬁiigﬁﬂﬂiiiffﬂﬁl

| ceero
ahplock appl i ciNHJBBTIQNrQFA&GI@GENESE er ence.

FI ELD OF THE | NVENTI ON The present invention relates
to net hods and conpounds for inhibiting angi ogenesis.

CROSS REFERENURTOYRELATID Q¥ ICAVEONI on rel ates to
nmet hods and conpounds for inhibiting 10 angi ogenesis.

BA@HQ%%NEMQB Tides| hYBMIdANF AR tphefﬁy ﬁlﬁgis%?&ﬁ&bﬁal Application No.
critical role in the pathogénesis o o
60/5@2,§£%sfégd Marghc] 24800 witich eprdication is clmmpqrated heteanbeptedergnce.
and i mmune disorders (Carneliet, Nat. Med.
: Ferrara, Senin. Oncol ., 29(6 Suppl
FTE§QQbE§§gE?§8§§§€ﬁ}Nhe best - known of 15 these dlsorders
datl macul ar .de neratlon
ai SBEPRESHn PR leoTR e Bhed SHESTmPus B Btipicag angiogenesis
Moré eicagirigause padseld iMERRSS réliket 6 hithb@d
(Winor o ol D Frog et n Eye Roer 2Ly gy for inibiing
angiggenesy, Clark et al., Nat. Rev. Drug Di scovery,
2:448- 459 (2003)). Duri ng the |ast decade our
BAcﬁggRWﬁﬁ%ﬁqﬁéera W@&ul ar basis of angi ogenesis

grown consi unerous cyt oki nes and growt h

?é%%&ﬁ%ﬁ@og?ﬁéw&gﬁs&%nﬁiﬁégrg %g@aﬁgq%g%éségf }{Emerous diseases,
includiteniafigmet, (iEd’idhﬁb alrfﬂarrﬁhatoryl\aid 1rr(1:aMﬁﬂe disrdeds (@3151961@9 Nat. Med.,
ev, ncer

90655088 200 Bk el Oneiia AU Swmst 165 BOA2PO D3 e bes-known of
thesel (%%}Qér)s areAEfBﬁgr etlﬁﬁeﬁg%rrﬂé(@uﬁ(r\ﬁ%gﬁgft on ALY [Iiingpgthy (DR), the

Endot hel i al ctor 1OQyS a ¢et
last tive cdvdiidyan é@ldmg(déaser aff tdindBessiim the (Grical State? @W@tm%@ @P&l Prog. Retin

. Eve B3 e AT GURM R o G arSknl g Pricavrniat 64459 (2003)). During

the M3S@tRE oRe rdﬁﬁ@t@’tah&f‘n& 8ndnt %Bf(seﬁﬁaf eoa¥$5 Sfl a%ggécnesm has grown

endot helial cell proliferation (Leung e
consigagbly3 B0 CHOBMES aﬁﬂcheWtfelfawdrs tthI\/BIﬁnilate anglogene51s such as

VEGE s 050 PGS ?’ﬁ@gow O biveotisa 169!“&'16@1 (Wgtrera et al., Nat

Med, gsp@)wﬁécgn@@) fKa%eltzr} Jzowar R«Tﬁp%% B 037525880008, Rofstad er

icing (Tischéer et
al., @%eﬂ?&@%?@(l@ﬁ@ﬂi&m)) AAknoﬁ@ these rgrbwth‘ thceds,SViadcalar Endothelial

Cron SR R 158 S5 b S8 o (6 S

16): 10&1@002)51ants The receptors VEGFR-2 (al so known as KDR
or k-1) and VEGFR-1 (previously known as Fltl)
r e\@é@ﬁi a0 kivdan¥EGE-Apwag nftiallFGlentifietl fgaits s4ilisd to,induce vascular

TN YR RSO T ER
246: 1BGEJlU@QQD§d9@018168§¢ et W2 EABBO2018:38 P09V (198bE an%BW al., J. Biol.

receptor i s expressed on en
Chenbe.?qZISZOOW/é@ﬁM) |(h§3§9 f/EQPh@ WEQ%Q 125’ a@ueybi geneathbi giatesise to four
1sof01tntf§ebj RERRERE Bt %g‘f{i’ 150 erkdy D ot Bigh (e ﬁ@gz 1995P 1991)). Al

end era
four ]sofonm‘s ishere \thes §zﬁhe fm)llisﬁliall Ohg( ﬁfdaG@chh SLUF—IiR as N@eflp&ea 3°-UTR that

I %F qz 6?§ﬁ&1%g VEGFR T inhibits endothelial cel
includgs sliiple staBility deterpinantss The weerigrsof EGR A ifatnodswimmas KDR or
Flk- 1&3%?&(;:@1@{ PR5:BYRYsty kAbRH A FYFFRo it A%t & orm of VEGF (Ortega

et al., Front. Biosci., 4.D141-52 (1999), Sato et al., Annals of New York Academy of Science,
1 ,
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376:66-70 (1995)). Over 30 years ago, it was proposed
that inhibition of tunor angi ogenesis could be an
we@bdososi7ée£ approach for the treatnent of cancePCT/US2005/008481
902 begb'f @000)2“ THetighly $pddeflc VELHH(-2 k3ceblB2s ExpréskOd i kndothelial cells.
receptor have been denonstrated to have a
VEGE émdﬂag tp ghe VE\GFﬁTﬁ) receptos riglivgen dis seceplopaciyEgsing Kipase activity,

e e e S

et al. \Whr£3806 6366011 998Y)e VBERREDintebiat e&ldlothehhi cmllcgrowﬁs slﬂier by acting
ensity in primary tumor tissues (Gasp

as a degoy . orChy) supPIRSsiRe siggalingzpathwayy 1}99?5}) %‘ﬁﬁ go(F?&Pg et al Nature,

376 6g%r gﬁ% | evel s of the VEGF transcript are found in

virt all of the coomon solid tunors (Ferrara et
alover Bodeers. agBeit. waslftofles?, thdtdakibjtionl of tgarmeraagl,ogenems could be an

t unor - bearln atients 15 have_h [s.o E
effectiisnEmrerthy BT tho Seaent oot QEORy ML 7 oHee! hsgﬂ@l) 1182-6
(197 lyEGi/Ed}leva%EiBté EEG%@TOP "f{a% 32ER RhBnABILE 't@‘hﬁ@e W' @éihtrﬁp @le in tumor

Br. J Cancer, 76:23
angiof&R9i8) yspelolhs irsthe rarlyistages disturmmir grcozﬁth\(H@:ahan e@‘ ghDCell 86:353-364,

A TTE T N T I
denm{g ﬁgétrgﬁﬁf'fﬁfn'oﬁttlsﬁfes f{‘t}asparlhmeﬂ&ﬁ J. IR, %é‘ﬁﬁqsi 188639-147 (1997)).

evi dence for i nvol verment of VEGE |
Morebuampingenesi Evels okigbe a/eEﬁiﬁ sranseript apsy fawsi g @E‘@éb’f 4l of the common

solid 1ﬂrtlorg grealsl’;? ?9 a) Pﬁqﬁ'og Eciqv q@,@?ﬁ,r 139%@6? %E%g’rg 42':8\1(1%8@%?1@ patients

have I 2%1@{ &vett oﬂIVEGFDwxﬁleea aevasse Totmyor-frée: mlikiGis, and high VEGF
In these studies, the inhibition of tuno

leVCIngmlhn/blﬁﬁmelaaq egopalst (7ihepgPrregnosigd Dirdh g s defancer, 76:238-

t QD det tjho
o (T B, R T G O oo
stem Eélﬁ s'hﬁﬁ/@cﬂ bali’eﬁﬁatﬁﬁlly/ Educat ibilitytty form tumms ignadst hicel(Carmeliet ef al.,
ueh Dffer. O(1):49.58 (1998)) . .
Nal‘w&négﬁé%ﬂ%? (%&9@@ t]HH?CthY?ﬂ?PPev@r the, Iyl ¥gmspt é I tumorgenesis

was d%&%% tfraltgd ﬁ%kél?gg% ectf Al TERes g#eﬁﬁ GYRGE ﬁ?h‘l!nhﬁfjxérf(‘)gf’aﬂs implanted in

uppression of tunor- associ ated
nude rmew QK(imI atrdlz Mdrme, GBABYGLBA6 I 293)aHichliBr eystlatlerug Discovery Today,

35:1-10 (1998), Yuan et al_... .Proc Nat |
6:517ER8 (2981104 Toahebn FHiesa Geaybitn Greumar v hdetFaid bositvely wit
decred AL b A1 gﬁqn %@Qﬁftioﬁy-ﬁl%ﬁﬂeﬂ ARALRY , Subs&quehi Stfediinents using the
experinments [inical trials have denonstrated
solublehseceiumsr supstentinted th@ iofpovE@R ofs VEGE actiaity fin tumpe erosrih (Lin ef al.,

cell rowgs nuferay DAYV SR (IRB8Y 5 36 tcfiaed shA MGG oh ot VEGF by

spemﬁg%)o))%y %@aﬁ!ﬁé}ﬂ? edifRfy besiteabirpiangshriyhadémpte uffelsdh of tumor-
e

I's are strongly correlated with active
associas¢d nedvastvbartzetion (Betgvaem il #.i Paesien, TP (199PatYuspte al.. Proc.

tic retinopathy and wet
Natl. %f’%ﬂ%ﬁs@?‘i%dagéﬂéﬁ%@ @?9 unatsu et al.., Ain. J
Oniit aldB@le madflarl ddehiiation 2Ad c(lﬂibﬁz)retnb,@pat}@t paé-chmcal experiments
Opht hal nol ogy, 108(4):705-10 (2001) In_additio
and ¢Jtnieil dgals P_haW) deoosstoBey tiet pey osEoBon 08 AFECTE dg,chl&cal for aberrant
retma\}rEtﬁa_lljgsl?%em é neo s&ﬁ%ﬁ%ﬁa(% %\k%liagrf Wﬁ@?f@f %S'ﬂggokeﬂn Eye Res.,
22(1Phd qresyHpt @Mdbﬁbé hasr Bs&ﬂ blstainad Ct]mrmtrdabular Vi‘EfGH bavkels are strongly
neovasucul ari zati on (Schwesin L?er et

correpaigchwyith actl‘?ge‘feﬂjlal/ﬂ!@rfl NEPHHA aﬂ?@ﬂ% (Q%HVQ &t P@fenégl with diseases such
as did% ?EetuF gﬁtjﬂ Ian weP R m c"t%‘argie s uﬁeﬁsd &R, mAm J. Ophthalmol.,
Studi e |Z|ng ant é sol u l'e recep
I 33(4)9335'94%(209@% ddgpnt GtSOPWGWMQMO&éyéOi}ﬂQ\@@DD) In addition, studies
efficacious in reduci ng VEGFonedi ated bl ood vesse
formation in animal nodels and in the clinic.
(Eyetech Study Group, 22(2):143-52 (2002), Krzystolik
et al., Arch. Ophthalnol., 120(3):338-46 (2002), Shen
et al ., Lab Invest 82(2) 167- 82 (2002), anda et

~ ——y —)IAA P — NN NN\ ~ s
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VEGF expression is regulated by a nunber of factors
and agents including cytokines, 10 growh factors,
war@sosdehor nones and chem cal s, and mnut at i onsPCTIEB2005/008481
using ndsdeatemideedeandnstratty tlmft ovemxpxgzmas ok Mekitam resalgugrhérg epithelial

cells é%&l"o&qéé‘efp%e? ‘%%gwits Iroghora{dh Y Tetiealypes afsulAAioH (Schwesinger er
al., AR 4 th%?81§§(§8 7NRYR f@hlfosyatéw I%%l agfs gt PsthPSMO(z) 7119

si gni 1 cant SIO ogi'c s or regulating V
(20028 pile ssdenn studiep meuaalizsg) Ian‘sbodnese mhhhbe@ceptﬁﬁi#eceptor antagomsts, or

s e R G e T4
modeth %‘ldo.iéethgaﬁ ﬁ%@t&ﬁ 2/1@7&1?9 (22?25!)13 5§t(§()02)eKr@sto’hk et al., Arch.

18: 311
OphtIBilmbl., 0%3313337196 @00%), SH&Bet(a_lQ@@b )(nveHy p?ﬁ@)a]réﬂrﬂﬂj@ﬂﬁl)e Honda etal.,

oot DS SRR PR Ao
hyaoosk @xBxsfbR i RGulatedt ROY} 3f FRENSAHE a@drRIBRIuding cytokines,

(HRE) | ocated in the VE prormter (Liu et al., Grc.
growiRefactorsy Btegaig- mO(lqsgesl) chegripalnzand matationRéiat modlate the activity of

0] 578 [ y
oncogggtsiiinta i SR B aupgSEh hene L RS R ol Bl 3por271-275
(199hhRaRI Jld&mgcw‘?cerfmt OF (54900458 EDEO B IN‘evTehBelass WPoxia is the most

) Col dberg et al J Biol. Cell. J. Biol. Chem
signifions{ pysidlagiestisns fqrotewlpiing [V GHI@kpreson- Fypoxia results in enhanced
t f r.
VEGF Qé&%g yﬂ ?f/; glgﬂuP a gﬂoﬂﬁthg tra'hE@ \ggﬁgat% gﬁlg %&%gﬁ% of the VEGF transcript
(Iked& et At Bioh ChemraX0): 1(9@51-{19%6 (m&@wma aiecmdt €d/lbBiol. 18:3112-
ca de endent translation_ initiat ?n pr.ocess

3119 gt viyrgh - daBioki(eligtie i 2446 ar23 (R%pDc é#av@ﬁlaﬁé@wble factor 1ot

(HIF:[%%?QS/% 058 N% (nhge\xg tpatllﬂértelum q eGgf tél; ae%?ie%&bg rfn ells undergoing

h ﬁ@% itihdRAS td the hPpdxid teshSnsBRbnaIne HRERIcRAtel Mil ﬂfen\aEGF promoter (Liu
yPo gsoneﬂ%ntry 2?%e %ES within the VEGF 5'

et al. (@v ei Reset77438-64199 S«vmeIBiaoAnnmé?eBl@dl S’R_eygB(dgéé)Sl -578 (1999)).

e 4534 T MR gy BB LA o i o

factoBlto élementsQﬁ(ﬂQEgE’nETRJ(GoRﬂ)ErgZB@l ( J9BI8). Cell3@ Bibk (ﬁzems 247(16):13635-
| ar ge ‘éf%ik of ex eri nental. evidence _ indicati n%
40 (2{)(},2}8 Iy pddition, dhh wlaﬁoprﬁm‘gl,a{l%o thet WG tepessin é%ulgguely regulated.

Undeé?lggf&ﬁg légg&lh%% élg)ﬂslg%uog%nogt: cellu nl}éag@r%ﬁe%a@éﬁy cap-dependent

translhtiond 8ftiation ﬁr&%@)s) gredflyniprpaired éIéfaggemd eq eh,e{zﬁfclaycer Res., 15:683-686

(1995&%&1}%{@303 " (tgf;)ng grrll t@lé tpgor% c%v;éeg/gretl(s:ad{nq(?ue under hypoxic

condiRhY i thatt &/ s%ﬂaﬁgtg vfazg}pﬁ“)témalﬁ%ds%ﬁm (%IQES) within the VEGF
angi ogenesis Is the result of 2005/ 089

5 UTRC(Bteis2 005100848 Cedl. dhisk u.b‘it$kir2 31r19t h@%brh@iy balaAnde Biol. Chem.

271 S R 08 G PG RTHQEo0, 99 A e o

OncodbRd, 9*7@2'7%3@‘(1‘%)) Despite the conplexity of the
egul at1 on of tunor angi ogenesi s, accumul ated evi dence

i ritheraties lagatbodyurafexporimentsi n‘gdencepn@mfgigag@ﬁ temor growth can be
inhlbgmg%g égelg Vgnté%ogﬁ%dm%%cgl gr{z%iﬁ%r} 'ag\'nblrt L L@‘r?KGi ow éh Di ap‘er 9(1):49-58
(1998?61%6@: O2LBesk- By DARB3)N7: 1%121au@|999)) aTumof\larEw’eE are generally

67:576-579 (1994 Fong et al
lmmzsgreggnch@enmrgbg}ly erg@rcrﬁ@wﬁ%lmg éﬁ%@ﬁ@@éﬁe@qﬂs M%dg@(@ 653-60 (2003),

Cam%ﬁig:et%g]\fa}ugi 6;1)09 %ggtzgg (%%(g)agoﬁét§tahﬁ%‘6%r%( a“@%‘?%lnis % the result of

Bi osci., 4:D141-52 (1999)). As noted above, treatnent
wi th a nonocl onal anti body specifically targeting
VEGF inhibited the gromh of tunors in human
xenografts inplanted in nude mice. 10 Subsequently,
vari ous approaches designed to inactivate VEGF
S|gnallng have been tested |n “tunor nDdeIs and have

- Y Y o Y
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et al., Nature, 362:841-844 (1993), MIlauer et al.
Nat ure, 367:576-579 (1994), Fong et al., Cancer Res.,
wB 0908966 (1999), Geng et al., Cancer Res., PCT/US2005/008481
a disfptidd 1314 h0rr A Okldnce dinpradeiidgenic add antifinpiogewin tadtors, including
VEGF by anti-VEGF anti body did not result in
variowsj gHPkingangrosity dagipre it %/qsmfiuhwwna%v B hgaeamRlexity of the

7
ol PP AP Sl T BB o s
proangigemic tfaqet mapht béesHicieans b tishibitdiuomt angfog’ene\sﬁcﬁnd suppress tumor

srowth it ok Ratger s S S ey MlieSer g &l NGl e L T6T0 (1999),
Fong 159: G PREDREOT 50-4dVRGE El0oo Y %&%ﬁﬂ%}eﬁﬁgla@‘ﬁﬁis targets, VEGF and its

§05-1024 (’2001), Hichitn et Di scovery
recepfbwag/moet 511@65@68(@&&@1@1;) Nah Mdué?tﬁ)ié@e&%(zoos) Ortega et al., Front.

e PRS0 B B LS B8 sty

targetﬁ%pVE(ﬁ? fRitAed tiRe gitRah of urhérs dh h\lﬂlaﬁ hensahfo dfM8Sks in nude mice.

devel opnent of this disease (Wtner et al., Prog.
Subse}ggclilt]ry Ey@om@ppromgﬂﬂeslgr@g to Agggiyate HOEGE hslg";ahnmhave been tested in

84:1994- 199 ) t ical .
oS BFS pE BA B Be B b B SUPAEREH: 2 cn e
1nclud1ﬁ@barbin@ﬁiﬁ§Ck@rd@ina‘s’ﬁ@ﬂz gﬁbmaﬁ(ﬂ‘ esraflidridlc lEBHbcrt Reﬁ] I &mza; ©997), Kim
or stabilize disease progression (Eyetech

et al. QValupe, IP2( -3a(1833 ), Midlayer at .y Magirey 3@t 5’éﬁ 579 A}%’H) Fong et al,
core DRSSy 8L QRS AN, oS 0B 1 o,

inhibiflogrof, VEGE 1bk) aBZ§EGF R0y didabshsnltéh sidnificadt Gk leffects in fully
Physi ol ., 195(2): 2418(20)) ample.
develppyd T9Keits r?rdarlmﬁéw@wg% Grien/ g @6@:?? 78 86188 L errara et al.,
Nat. ]{%@ 2383684 Pi@@’j) et {d L%eﬁl'e? Mest CesBRTRIIRLE! ha3PEGF is a valid target
revent retirnal “neovascul ari’zation in a nurine
for the aeleivelopatintyofofimor eimaepy. ivdeedpal ehmp@rafkélirital Seds aMSunderway using

VRS i P GO S G S A R o b

D tod t@;fﬁgfgg} ob (si RNA) directed agai nst nurine
waﬁ@%é sﬂgnlflcant R\blé)ﬁhlblted ocul ar

ne@dﬂwgh:lsavarzlapmeamgwgem fhetowsrarp hmpbcai@fbgultlwt pasholpgy af exudative

sgc-1qI3GR gy e {ECT Aot 9 by mod) adiipd e pathogenesis and
develbprbii JfitRiR d@é‘eaéé@xtm@r 2120064 QYA e Y/, UIR0ASZ DOBAIS)L Holash er

expression is achievab e and offers validation of this
al., Seiphreo 38411 U 1998<(109Vat Petstfregn perelinienl expsspgsisang clinical trials have
di sea c u n .
demomtga‘é%cf %@at?@g%a%%aﬁ %lﬁh ragoengg%p%\%‘glggﬁg (ﬂedrll% eelg})iarégabc}lze disease

progréﬁldnndlﬁlybtebh ¥hidy (&fdupVBZ(SZ) 143362 (@002 Kizystotikiter al. Ill&?ﬁzl Ophthalmol.,
activity by ing a specific antibod

ubl e
120(3\)@@ %é@@@ﬁ)oﬁh@\f el‘a@dt:&?éﬂm&?ﬁﬁ 2): ¥ Taffa(2088).1 nda o1 al, Gene Ther.,

0BG USRS 1,/ 80 Pl (PSS Qi) For e,

inhibBioh)of ABGER 6ik8AR)g byBos@sificaprosine&linase Ribdlsitaatiesuffi&edt-th @ompletely

e s G b5 1.
9

?%%gge)t%tl g R]e r]}"éz?{bl a*} 56@?@%72—2(3’}??000)) 8%&%118&1%%11&3(1)% has recently been

demoh2B06] dhat §@231] imdridringi RNAe {siNNGF dinetdd agzenlstsmgml VEGF significantly

mhlbg?cﬁgggufnfqh}?%w 2&% g?%hlotoc%,ﬁé}oenég r OSI (Ig}%i é%elch etal,

Mol. (111999@9 M@CEJZZ@S)?' - ThdsBNeQlts fRaifoate @1%4961&&96 5inh1b1t10n of VEGF
, Laird et ., Cancer Res., 60(15):4152-60

(2000)) and (3) inhibition of VEGF/VEGFR expr essi on
by using antisense, siRNA or4ribozyne (Reich et al.
Mol . Vis. 30;9:210-6 (2003), Parry et al., Nucleic
Acids Res., 27:2569-2577 (1999), Ellis et al.

Surgery, 120:871-878 (1996), Filleur et al., Cancer
Res., 63(14):3919-22 (2003)). Although all of these 15
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(anti sense, siRNA and ribozyne) are |arge nol ecul es
with poor pernmeability that usually require
w@asosnsesal adm nistration and are costly to pPOHUSEOS/008481
exprefsidn 19 ediicvable aid offesnvalidation af thiseappemchl tar itzatieament of ocular
mul ti Ielnjectlons may be i npractical

neovagelariseapessufips FRPBHSmaeHM e%atromnﬂé‘lwhﬁaf Ldinoastpy.-

a r f

@A Lok LA R0 IO S910, A 09 v
of VBEEdctivity thy. usifiga slmcﬂ'mnmtlhody,l sadlijle eXBOEseeptat on aptamer oligos

R R L) Ay S4B e o, o
Growm’ sz N933:A4058 0@99§a)|, UL QRAY P rarlt Wr@ﬁ‘hz"ée 3K1IDAP€1998), Zhu et al.,

| tors’ system c especially for patients with
]nvesﬂm@waDMgRDl rbos-2 62 (W?@Dn Milkauet stoalh)?‘{muneeﬁéf YE6-679 (E¥4), Asano et

al., Jgg. 5 et G2 paARoI 1080, TBRaRrHcbo Jeie Ry P s 11724

(2000%] @ mhlblﬁaﬁ rdf CRRGBRC hlidtedf s1gﬁeu rtte@ﬁ«'iuc@@ﬁoé}ogp/ecﬁﬁi Bmall molecule
Meeting, 20-23 Ma New Or | eans

tYIOSIUSAlnaﬁ@SYﬂnIaBITS GBmIg, eldvdrancet Reg... 39:99rd06 éb??%weég«y epl., Cancer

e, 553550 UROLER 204" 8Pl L P8 g ) nion

of VEG‘F/WGM@X}S@SS@OIﬂBﬁ@ShQ aﬂﬁy@h@mmh%ﬁﬂb@ynm(m et al., Mol. Vis.
309%&| m ze | ead nol ecul es for the 30 devel

S0 et o Nesless Ay 55 H RT3y 1900 Elisc al, Surgery,

t t
120: 8??@%%31%66) Qﬁflﬁr CFZZZEQ%’%I&S@??%? ! Qé} ?%1@;]%2; gﬂ)@?@u cEL{A'lthough all of these
approbéteershowasigaifioyntriahibiteoncef amdiogdnedis in eden)tthey all possess significant

limitsplgs/ 8@%‘7%%@%;} BSOI0oEERS (ARG Hple Tetkptors) or oligos
(antls!e gﬁ%‘ | %%@ Wk PmblReuiRs seian obf\}é%@ﬁéagnﬁy that usually

it the expression o
requlmomrerttmahadmmmtnaunalahgl anavestlyetorprodest i Foretdgatmant of chronic ocular

met hods, for rovided. | n pe
ooy aeoh el bR SeT i et e RSl eficasons sue
1)MoRb@erP iy2¥tide & inhibi
o el Mk on AL AR (Unh ekin | YoSORPeRYe s nibion
have e pdtérgial fidri lmtted ﬂpagfﬁ@athu BEGHdsiconstuwidedy expressaé at a low level in

t.r eat ment ancer abetic r
normil E6Fs P Peo e Graes dBg T at P, 56 Heanil A% Slppjstsly syperess VEGE
functfoh%y' d&ll’rﬁﬁ%tr@c[bn SRinfiBeGy ar GraiRvited ihbitt® @ymhidany | @pecially for
VEGF production, the inhibition of angiogenesis,

Patleniﬁ dvidr AMP anck RDrananyopt e are gisabbYnesteREYs (Gt 16y al., Cancer,
978 IR AR IBHOS Al %J‘éz' 415 BT AR | £0 196058/ 60! Bergsland et al

Ameﬂldhfrﬂ SHEToR bpﬂhﬁﬂhla(t)@d)hﬁgyskﬁélkamm (Medﬂtmg,r 2BL3 Mahesde, Wew Orleans,
exudati ve nmacul ar degener ation usi nC% t he conpounds
LA, 84c Abpieast HaPlo eV are cbf AmSHEITR A HClHGR (PR0lpgys36 " Annual

MeetﬂlJ r%z 5? ﬂ/l 02(5'(% IN‘?:Q\SOHQ&{HS' ﬂﬂvggg NGstFT8oHr oduction
i'sing’adm’ni st ering expression inhibiting
armimstthafe ramaineasiced tIEdev]:B)pg: chipauterizeaindtdpéiniize/lead hotecules for the
to a subj ect in need thereof. Ip anather , enbodi
develpgmpeiast Foyel .aﬁﬁr%gﬂgﬁ@es&ngv%e AL Hr Bvi el of the present
mven‘ﬁ%ﬂ'@&g bﬂgsu@ggﬁrﬂbcﬁh [ing an anti-angi ogeni ¢ anmount of
st one conpound of the invention to a subject
i PAlhedgumbsts exferrddn ty dieremodrh eincenpbettidrbyt referendeodgo the present
for th of, .cancer, diabetic retinopathy, 20
aPPh‘f"‘W@BI‘?‘éﬁtﬂ ﬁiﬂ?}’fﬁﬁ% forth hexetBy  asi's, at heroscl er osi s,
chronic inflammuation, other chronic
i nflammati on-rel ated di seases and di sorders, obesity,

or exudative macul ar degeneration are
5
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provi ded conprising adm nistering a therapeutically
ef fective anount of at |east one conpound of the
WO pws084760 t 0 a subject in need thereof. ThesePemnus2005/008481

SUMNE GFAgEE INVENT®ONNVention will be nore clearly
understood wth reference 25 to the foll ow ng

pref [ n j | I it €Hibi i
LS Bt O PRl Kol Rt had s B Shpression of
VEGT poststansdriptionaily hzive been wlentiffiu@; ank methods &n their usequovided
conmpound of t .dnvention. FIG 2 i gqure . .
i 08 ipech . Lo e R o RS GF ESHOLR 4o (. B . including
Form&lﬁpﬁ'—a?to'(ﬁl)[‘% préfiaed {vsdhetde R¥eBrt ik MnEIEBR WAJEGH production, in
the inventi'on. "DETAI LED DESCRI PTI ON OF THE | NVENTI )
the inMileitivarnf ayziogeyedigt drskorofn Vs trghtarentred otanest sliabetiowetinopathy or
d Fact or ]%%/E%%F?ﬁ fx key factor for angiogenesis, is an
exudatiyd macy PPt or to the pathogenesis of disease
STRLAShEY GipedSoLHRGRYentiod, WRXAO MDBRXEHd for the inhibition of VEGF
PCT/ US2005/ 008481 di abetic retinopathy, rheumatoid, i
produgtiethrthe inhibiienef angiegenssinandis e Geatmentqfcgpees, diabetic retinopathy,
i nf.l.anmmat..on, r 1&Gokinf | 3ERE . :
rhem&tggag?g@mgg’d %ﬁogl %glg"e réd,%rg ééff’%l;gf, or e&uggftl"l{r@}g%n%gulogrm chronic
inflant@ SedEfebdtéDtlisedsts At disoiRlee obesith, dihexydatbwemacular degeneration using
i nvention, conpounds that inhibit the expression of
the copmgungpdescribegdhlieséinpt i onal |y have been identified, and
TGS hitoafileh. ihtS SuRhaith AR ird R S0 CABRAHD Koy nftitfng  VEGF
i Vet on have rfanomol ar to Sub-nanomol ar activi ty for
produictien icomipbising caindfisteviigra 85 GIEssprossionAinhilntipg wndsmbof at least one
the I pvention In one, aspect .of the invention,
ComP@B‘%F’p%{}ﬁﬁg’VéPféorb’iO&ﬁ gt &tﬂeEﬂ%}fF%’ useful in the
| Db P BmBbdiNRGE RERGMCE: Ghibitihg! a{ﬁ?idg@ﬁ’és@ hreQfto@ilied comprising
angi ogenesi s, and/or in the treatnment of 10 cancer, )
adminditabing e antehngiogeathymount e atikastvome wampburd of the invention to a subject
) degenefation. In certain enbodi nents, the conpounds of
in negdBeeql ent i on specifically inhibit VEGF production,
Whh Y&t hiotRéM@RbdIRes FRMHGTs forl 1M tEaiRa i Tafder] figbetic retinopathy,
invention inhibit VEG- expression as well as that of .
rtheunpatbidr  @tlyitiogepsesiasis, f atberopeleropich ehyomcr-ipflampmatipn.s other chronic

inﬂarﬁ@gﬁ%rggel%gg _d?sﬁ%ieg |%1%|H hciéscirﬁ%%?&%e%%nﬁy e)gﬁilaﬁ{éée %%ré[lﬁg die Eeneration are
provi&%t?é‘dllnf%ﬂ)ﬂsiﬁ K hintsedrmgtedapepicelle effedive amoulitof 4t @edstrendt compound
0

’ 5 ocul ar, neovascul ar di sorders (Eyetech Study
of thedngersiono a3ybjectin goed thewses.) . The conpounds of the

I nventio e i ' :

copfiey MG Shel SR hAGoR N B iRt Seil hilersiond with reference
to thel Bl1&Wir@rpraferred ambbdifrRhiscakdgtaflad deweaptiasi ti ons. The

con‘pounch may exist as (R) or (S) isoners (when one

chiral center is sent). i enantionerically pure
BRII%%PMRIP&@NH@@@%)WE@Gémom nment, the conpounds

of the 20 invention are .the i soners, and nay exi st

aFinnFigret ikusipls Hﬁlﬂaﬂ%ﬁégﬁ GRECSSGRDY iadieHgih copnpund of the
inventtilaﬁ (S) isoner. As one of skill will recognize, when

nore than one chiral center is present, the conpounds _

of Fithe. i Rigard R dHusteyiorx itst thes a¢tRiR) of piRsEhdiegt@asd) 5 (PDE-5) is not

%3? etc. isoner. eferred conpounds included (S,9S)
effected Py(cartpin GoRpPRERLS oLARS NYEIer i n, "enanti onerical |y

pure" refers to conpositions consisting substantially
DETAILED PESCRIPTTONCOF THEINVERPIGNCONSi sting of 90%

92% 95% 98% 99% or 100% of a single isoner.

Aberrant up-regulation of Vascular Endothelial Growth Factor (VEGF), a key factor for

angiogenesis, is an important contributor to the pathogenesis of disease states such as cancer,
6
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Preferred conmpounds of the present invention useful in
the inhibition of VEG- production include those of
WO-00s108E64 1) as shown bel ow. 7 WD 2005/ 089764 PCT/US2005/008481

diab&¥eT kétndPatal O0RARIat53d alalr?fls psggasﬂ\l ﬁherbgclérbgls MBIELRIC inflammation,

X is hydrogen; a Cl to al’kyl, optionall
othex; \ghEaniq anidammptien-takted rdlmsm md olg@ms aobdélth,y dr exydlative macular

I al kax t | ona
degeg%r%g?n t gl} E%o?c%sﬁe watgl‘}ﬁ% Breg% 113{3&;?}0% G tllhgylélu&lt thle expression
of VBGFspdst-atmsdNripibidilyt Haee pesy icﬁﬁuﬁ&ﬁtan@tme!ﬂ?&ﬁtfopﬂﬁlrQIse Provided. The
|sN and that when Ais N, B i C RL
Comm}lal&% th @praf@gtlora have agnoawlay nqu;ubgma@gpl,olaajmctlmﬁ)alfdnythe inhibition of

VE ;ésglg hed with an alkylthio 10 group, a 5 to 10
ered heteroaryl, a C6 to Cl10 aryl group optionally

suRst | téged t eastt one i ndependently sel ected
M&—%‘F—‘%@enyl group; a C2 to C8
@ %1 to. 12 nmenbered heterocycl e group,
8¥$1 a? o o’@;‘l’ﬁ‘?tg’ng [CompoPRdsopte Brpxideg which are useful in the
1nh1b$tﬂﬂ§bf tedaad pWdubtiortin |tﬁf§fhllﬂﬂ8n 'O@Qﬁglt%ggr?egfsl Xlincﬁ/&l fict he treatment of

0 0X0, am no, am no
cancey) ri;agctm oetlglppa,tby oA eﬁudlatblvi 2navaidp efegehetnattonr ORI qértag’f aﬁbodlments the

T T TN —

the cb@ OGER , of IO invaffi dHOinhi b VEGF@XB%SS@H &k 3N thit D" angiogenesis
ylthio group; or a C6 to aryl group, optlonﬁ

factogswélgb p$ HOER. Ixi this ragarﬂemangmenmdelpbmmay e p&lfmaetdeld methods of

1nh1bﬁmigftg.rrn%}'l %rovx\ﬁﬁ,r {éllﬁlrllgt\fﬁzﬁlio iglﬁ)}rjﬁ% ogF}P?}bﬂ%p{e@erread for the treatment of

oculas ubmasctumatisowérh (ByetechtSudsbGaiupy b2(03:148-32 (029
rre ered het erocycl e; an am no group, wherein” 20 the
M HECURRAYHIS &f Est inwé}qnyge@ewélv ilneludel ong oh mwrCehird @@fters, and as

o 3 i B L, SR, F e g posions. T

compopndsormaiyi )cxﬁ;ubest i(Rptoed (Sy idonfers (wheh QiR .chiral center is present) in
Oz&@ a5 to 6 nenbered heterocycle;, a 5 to 6

enantf?%?é PEY IHEE dogHopitions, Gp a prefosred) Rr;lbO@m@nb thv\m@qunds of the

1nvenhBﬁ afd 0¥ (SP{sOMRYs! ggg%}{ %ﬂgtlee{sge&ﬁ g%ﬂf@ {l gpodglr?ns comprising

| east one " i ndepen
only thei(Hdsomer. 34& «melcﬁ' skidhvdl edogdmitec whey ﬁio@e Ha@wle cBival center is present,

e R o 5 R et B DRI TS o Somer. proed

compb SR AREIHGNL (S)5) 388 EE RPHofakrst 0 C4 al kyl group, whi ch Cl
to C4 al kyl group |s optionally substituted with at

| dxpsused @grmmdgp@ﬁ@mﬂcylbsplhre’é raders @t cbmpﬁ‘éﬁtlelhskmn)slstmg substantially

of a %gsroren m hpgr?%e?aobg%g?%s‘% g%’%%ﬁ%@&;&& %Q:‘V@, ? qar 9% of a single

isomerORa group; 8 WO 2005/ 089764 PCT/ US2005/ 008481

Preferred compounds of the present invention useful in the inhibition of VEGF

production include those of Formula (I) as shown below.
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Ra is hydrogen; C2 to C8 al kylene; a -C(O O Rb group;

a -C(O-NHRb; a Cl1 to C8 alkyl, wherein the alkyl
wW@e@a84764 opti onal |y substituted with at | eastPONES2005/008481

i ndependent |y selected hydroxyl, halRgen, ClL to C4

al koxy, amino, alkylam no, acetam de/ -C(O) - Rb,

-C(OORy, C6to Cdo aryl, 3 tp-ldgnmenbered
het erocycle, orX5 to 12 heteroryl o\ oup, further
wherein the 5 al kyla S ptional | x

_s.L{;Sitltuted
pr to 12

optionally substituted g P]C1to
sul fonyl, or al kylsulfonyl, twrther
het erocycle group is opti onal)ﬁy substituted with a Cl1
to C4 alkyl optionally substifluted with a hydroxyl
group, -¢(O-R -(OOR,, @ an oxo group; 10 Ro is

whergl%{dr oxyl; an am no; an al kyl am no, wherein the

kylamno is optionally substituted with a hydroxyl,

arx agrhpdrogan alkyo é]maibyl aptithatly sqiast@mtkd)wth ene3or go1e halogens; a

ered  hetero tionall Lt ute
hydrqrg TG4 s 81l o KO8T vt BB S O 0 aryt grow
- SR, or a5 to 12 nmenbered heteroaryl

opti onal ysubstltuted wth a Cl to C4 alk aCl to,. .
CB i Rox, withGhe poovie thitkes heast ong €A %Besl‘épk%ﬂw when Ais N, B is
C6 to C10 aryl, wherein the aryl is 15 optionally

C; substituted vvlth at | east one independently sel ected

hag pgenh 0)@4 g‘r&lpcﬁ @l feayalkl droug, @pfidnatsrdudstitdted with an alkylthio
heteroaryl menbered heterocycl e

groupaey i I mh@bﬁr@ﬂ élptggqﬂ@ylea Cs to ot qrblrgp}qg, oRtife: i ﬁy shbstigted with at least
t t
one m%f\(;&m% ,y,es% c%egrlg, éﬁégﬁ,ber g)ng%%ﬁé{?%{ag gf‘cgﬁi) %f@z é?r@sdﬁk&nyl group; a 3

to 128h&Mbere@hétervaltly gedtips tvhtreireiie \héthi‘nc&clh )gdcmpqy Ioptlﬁlallwcsubytituted with
al koxy, am no grou | kyl am no or.a
at logs ok yAdepeiieRRY relekiedahalgech; SXGpf: fﬁby%‘mo deetafhino, thio, or
ubsLihut t d demelain SBé %ﬁe@&r 1 group is
i OEOB' §1530) 1> el SAR 90 “BRERESNEIty S5 St gt rovn
optioielp esubstitnedde rvrithy odtelagsto wpe  Vodepaidantyh esekavtado l@lﬂgen 0X0, amino,
het erocycl e gr.oups tionally uted w

p supst |
alky s, SeAEn B RO T LB ea e Lo wl Efogy SPrighay substiuted
184ed R, drogen; a hydroxyl; a 5
thh%leig(o%%ﬁpeng EH?S? oa?yl grro‘g%p’ o P AW
gr Ryids anvhelogem & heyand; kyl nigpo apsulﬁpn@btwl@qrgm the sulfonyl is optionally

subsggl?qsdgxlvﬁlgt eﬁgnt\éw é:£6eaa€¥} Ep% %ﬁ(aﬁ me dqle%%% i%g‘)é}e{r gﬁnc;s group, wherein

the Bﬁfn%f %%{3! lig dgglgfgagbl gu@&@n&r Wltlgg% glpto &4 ﬂk@) -B(OBRQAUL(0)O-Ry, a

sulf(){@( s)l-a[\ll(ymmyly]ga dup IO@a(t(egd }@iqgcycge; g,r@Bp oatlorg(llgg}lbq@éuted with a -
B L

1o C%UQ lt%&ﬁﬂ WhérBinathd @RSt Qoe ib rtdﬁpﬁdﬂti.e stibstitsted ewtt]echt least one
or C6 to C10 aryl gro

% 5‘5); a C6.to 5[10
1ndea¢13dlentlw\h@1ﬂ@|e hydeoxyt.yhalogso, ?@l%tqroﬁw 1y wewbered fekggocyele group,
' e t one
wheitit B hpirS Fhup A RUGRGRES Rk, FELRAO Ay GhPAGR with at leas
indepérd¢htlgrselepted- C @)J @ alkyd gotm @hivhrbertedChedled ogi‘?tlﬂ) ds optionally
wherein the heterocycle | gtlon%br @“r@% ituted o
subspifuted vithcpiojeast: oRgy Hu%Pe%@eBt ¥ 5% o et EPo BT amino. group,
t Jek rou r@bip; or an -OR,
alks e S o1 8 PGt Rl MoupL § RO RR o
grodpgast one independently selected halogen, a Cl to C4
al koxy, a phenyloxy, a C6 to €10 9 WD 2005/ 089764
PCT/ US2005/ 008481 aryl, -C(O-R,, -O0CO-R,,,
hydroxyl, or ami no group, optionally substituted with

a-CCOOR' group; Rd is independently hydrogen; a C2
to C8 al kenyl ~group; a C2 to C8 al kynyl group; C6

a ~l o
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‘alkoxan anstoegremmtaékylar@mg Zrowy, of I8

5 sel ected hal ogen, nitro, Cl to C6 alkyl, -C(O O Re
or -ORe; or a G to C8 alkyl group, wherein the alkyl
wW@e@a84764 opti onal |y substituted with at | eastPONES2005/008481
Ci@?f@lﬂ&gktn:o)ﬁ:éﬁcgbg%@ﬁn@% gqu@ &Jgrb@p a%(@bm-aRbCJ-C'i & Cs alkyl,
wherdie tthe awlgroupcémppmpna,lly DbsuOd- Wltﬁ atdeaﬁy@momppendently selected

nycrody Sboelt on . e, BBl Ry ghoRo, G o

Cuo an}' gt%”l?"méﬂﬂie@&i k¥tera@yelepor 50toRe2 lh‘éte@odﬂﬂdgmpnﬁnﬁleﬂwherem the
C6 al kyl group, wherein the al kyl grou

alkylampno @malbtiqnallﬁ glﬁ@tlmwd withei h}ﬁlr@styl,| acgto @n@ony, or a 5 to 12 membered
heter | nd]t ende %/(IPE"[%SFG haI F e all%Ll ?ﬁhegr\gﬂé}ﬁmofhe acetamide is

whet'e gr oup

optloﬁ)e@Fy' s@Bﬁitht\éd st Cf ot @palmt;h s@tfodye aﬁtau@mmoﬁﬂe ﬁeﬂﬂe alksein and the
selected hal ogen or al koxy group;

hetercgyklgl rgvi wwpt@aﬁhlb Aehstiyuted Béthi & Gt &fdcwa%lwl aptwr@éléftsubﬁéuted with a
nd I hyd l, CLto C4
hydrogpﬁgﬁ@p %@Lk"’ gof(ﬁ l%lélear y ‘&8‘%] - >C/)) r (I?Q'Xygr oup, °

WRr &8 hydioRel; adrk @xyngr anlpalklﬁymhﬁ) ophdreinaktey alkylamino is optionally
substituted with at | east Cl to 4 kaxy grqu
substigwigd it aby%rpxséramﬁmmaaé letarTRet Oy to Bl Pad i gmenbered
e -
heterﬁc&ar o(%?ﬁ%{i'ﬁ%ﬁs Qt?tg%ﬁ%@ Did ¥ast Sh(,eﬁﬁi@&naéﬁtggﬁlbcted C]kty?l Cs alkyl, oxo,

oxy, cyano, or Cl
C(O)OrRYpL aR'toi 12 merhbei‘ed)hyieroa@l]optlonﬂw mblmmged \arlﬂn ad;1 torCsQ@lkyl; a C;

o gl o, iy o 120 £ 0o O P 0
opt1o§zm8nsQJthﬁt féﬁt\iu@r[@d fe¥st %ﬂ@%ﬁde&aé’ﬁd%%ly %l%&e@ h&lbg é&o@? to C4 alkoxy; a 5

roup or a 5 to 10 nmenbered heteroary
to 129nemb¢red) ﬂle‘ar@ryloMIO 12nmn1mb¢1@d h@@m@qyc@gmép,gwb@pm the heterocycle is

oioEL RS 1765 S54EL, BB ERLTEE L. R, 5o
memgere(PrheﬁroﬁleV\ﬂok Ic,be @X'aﬂ@lﬂtophanﬂl’yeswstlﬁkéd lwithna thy@roxyl, Cy to Cs

he Conpounds of For nul aeéng r| se at | east

ylb piberein) thepllgyl is optionally

v R S R P PR, 8oy, oy vt amiv 5
to 126MBIAEEER Meterddyelecaons unitseiafthé-aming and héteroayﬁe toheupb $}e optlonally
i somer, in an enantiomnerjcal Ity pure co ?Sltl on, 8
substugt@@ vidyas laast qusdndepepdentlyisglected &nde &b 9@3 OKerd (60)0-Ra group;
t |
or zgfs ﬁ‘)(ﬁdrg%%r Clﬁ{dg# Le?lg'ntgl"’l glfélbmrrégrhhs e e&%}%ﬁﬂ%@}' to Cg alkyl

groups) viledgiy the alﬁydryrmm/is opnobalt}yéubstmu&dbmt}yh ,hydmxylb atGiltp Cq4 alkoxy, a 3
tert-but

to 10Bempsroh eercg edny @ 8 mareasd KSroBE ¥ oo oAb ghoup: a -C(O)
R g@?&é?@gﬁ gﬁ%&l gr ups.(R(q'ﬁe%al C& C?S)®(Rd§]d) %ﬂ)u@a “CE)-0R

group
grou at -SED R Jereuh at-CINR &b -Ri ghoupner :DfC(SbSeRMbmg en or 35

ﬁl,’ﬁgl)g%y {0%3 W%PL‘S’ g:r%gx? %{3 ra%rﬁlgq gsaqxﬁvpgﬁy T‘g) ﬁ%&cp With at least one
1ndel%g@é{t%€%%l7e@féd RGHS l@%@%/o@@ﬁ@ @ﬁz&y}@t@dp he?C@tdWClo jf'lkﬂ/mhlem the aryl

gener y refers to |near branched or cyclic a
is optiewtillyasubstithiad iwith @rleast onerdspentenn seletesd halggers heloalkyl, hydroxyl,

C; to; %‘?ﬁ%yf] érc g g}%&?é}ﬁ%ogr%agg%gﬁﬁ eal,S f36 6 %ehﬁ)ngeﬁiy Ee?&%/%le wherein the

hetersé%ﬁfe" ﬁ' J)pﬁohﬁﬁ}ﬁ Egbstifitdd W@Bra @(@fm‘f%dup} ra Y6 6i membkma eheteroaryl; a
radi cal s aV|n% one or nore carbon-carbon tr|
B

thiazpleamiino mum w61 &pCs olkabgrong. whereh e a&mﬂm»}p Jgr%ua%ally substituted
with gp geg%ﬁg or%?y 8&%&3’&% ﬁHSeleA?edl‘lﬁl%és P$5 @ Qo C n éﬁyuég%%lﬁ}ﬁo%}ﬁ ea Ce to Cio

alr o tIC rmn ure.

9
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35

scope of aryl groups are aromatic rings having from
five to twenty carbon atonms. Aryl ring structures
w0 p@bs08l6£onpounds havi ng one or nore ring strRCT/USES5/008481
aryl, g@ﬁ" 1RAS. JTB{OY-R , Hyctrox, of Qnlisid &6 13 cg;tﬁﬁmmdﬁmted with a -C(0)O-R,
['es of aryl "groups that inc e phenyl, tolyl,
gmmpanthracenyl fluorenyl i ndenyl, azul enyl,

PR RS hy oy BT BN R P BB bl s a

to Cl(i] &1 %de Q)V}Q:lﬂ&nr’tﬁé’ aﬁ}@ 19 Rti Gyl Qubsmtbﬁeﬂl With ed leaée omhs ﬁﬂﬂependently
erein, heteroar&6 , refers to cyclic aromatic ri
H

selected halogen, @itra, - iR Getalloe-GEO)OrRs eF £0RedT R 1A @8&“@@ group, wherein

the alfgﬂte%&%@tafsro(ﬁlogﬂjQuféﬁtﬁte%rlvﬁlr ?ﬁggstt g& ﬂﬁeﬁﬁ&%ﬁt n}é 9@19&&1 halogen, C; to

Cq alldyﬂ@lttﬁm alkdxyl fihdnblbx?p@ptb ©f ahﬂ; 2to@imembemdcheteroaryl, -C(O)-Rn, -O-
i ndependent|y sel ectable, are O, Negrand S het eroa 9/
C(O)RinnF btcroret. rep; WIGER s by Got ¥ leeriag) 1S ORe stituted with at
uctures such as
R o S S
eodi ar&tyﬂmgehhe (ﬁett@r@haa})klyl grmuqosvhm«ymb&esaik}dcg@dp is optionally

f h
T 1A SR e S0 1885 P oo o e
grouph %@feﬂiﬁf}f&%yl Hbup RUWptiBhallfPEdsEtdIeh Rl eefe¥ne lndetpendently selected

eroaryl Tihg structurées nmay be selected fromthose
halogerhaxtalkwgpnp"flve or nore atons, SiXx or nore atons,

Ei %E{:égr &%ﬁﬂgér%@cpﬁqq@y gﬁfgmﬁ églilg?i ¥east bid independently

select@@ ﬁélgééh’- h@rox??'@ﬁqg |(,Q>é1ﬂic&¥ %@ﬁé Of {00y aryl or -C(O)- a group, wherein
dro-chr onen-4- onl d|a2|ne 1, 2-di azi ne,

the alkow ghioap aay, beloptionplly arbapwqdaw@h at lepsiionn let@ Cazlkoxy group and the
aryl grgléq ﬁ*@zagrzg? é)pthgiy %Ablstst&%%g\)% tgo elgé)sg Wig qh&leﬂ)%ndenélg selected halogen,
hymn&yrﬁz@b€4a&5xpxﬁhﬂb@@Clmycamkybgnpmrln1d|ne pyrrole

qU|noI|ne ui_noxal i ne, thiazole, thio hene 1, 3, 5-

t Mndg b Aadroxylp Catq €4 alkpre aming o8 Ca o G kel gtolpy azol e

certain enbodi ments, the
@gégggﬂegal&n%%g gﬁtlonally substituted. As used
ha,eis 1, hydﬂ@;t;& rgeeyps) &t améfoegioup,owhyreln the ranngo $¢ ppitdnatlg substituted

with bR bR SYYISTARP oF anarip Bt FEIHARbHERBEA, Exoups or 2 5 1o 10
I -

meml}_éﬁ%cf B%@{é)gg?t %’iﬁu}% &gieg%% 6%&: léc]:?’cgrﬁg cl® g?(gluén:\lg%pggﬁally substituted with a

C(O)iRpdepgndedt | y sel ectable, are 0, N, and S heterocycle

rin siruct res. The ring structure may include
§Hggu ving one or nore ring structures, such as

MONO4ill B evidOit thon6 Y€ skitl 16 AAP S NAS comPoSRIFES Formula (I) comprise at
enbodi ments, the heterocycle groups may be sel ected
least bnosteivet@ntadyel.at grokpsibstiaent.omdanay ot asra mopmic mixture or as an

B NN A RO R —

are tHRI(SNRbREN G & @nﬁh@ﬂ:@ﬁcdngﬁﬂw@i@oﬂpcﬁsﬂm inyl,
pyrrolldlnony pyrroli pi peridinyl, 11
2o%pﬁggfm@npﬁjﬁ/m(jgk/ybomgallypqef;@q‘, i iszﬁy;ated hydrocarbyl radicals of

stralg:ﬂé ?%%1038(? é; EI)(c\aﬁny%BﬁEt?}% %ﬁ&dﬂ%ﬁlgﬁl } ’etkg)feﬁ E‘H)\f)grl isopropyl, n-butyl,

isobukyd! EebMAYIOBtT- bﬁlﬂyn)ﬂ-peﬂtﬁt nateydl; @pﬁlbl‘i@)d/ll nyheptyl, octyl, n—octyl and the

t et rahydr ot hi ophen or .tetrahy erhI ran
like. | Ipjsgme; ginkadimegts, é&b%ﬁ*ﬁn@ me} de Hagle eoé é&réyto 6 or Ci 1o Cy

0 e r
sl RS ThiY 881 P e Cohricpafy BERUOERENT ope or more halogen o
alkoxytgromyisu Rer irfS{ampe, fhe dlkyl greui miap be abnhhaﬁwhtdihal@l]n;dyoxﬁeihaloalkyl.

hydrogen, an al kyl, an 4-norphol i nyl group, or a

t hi azol eam no group. As used herein, "al koxy"

generally refers to a group with the structure -O-R

In certain enbodinents, R may be an al kyl group, such

as a Cl to C5 aIkyI group. 10 For the pur poses of this

o o s e " oy
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t he hal ogens such as fluorine, chlorine, brom ne,
i odine, and astatine. In certain preferred
wensasItent s, X may be hydrogen, nethoxy, hydrB&yUS2005/008481

bedgaxyd herein, ZatkdhddenerRlf tGERRL YinBiO BIMBh&Y or cyclic alkene radicals
chloride. In other enpodi nents, X may preferably be a
havigg opgor maregagien-enrben fenblabinds, suh aRC: iefs pné Ce tabh ylkenyl groups,

. i C8 aryl group, optionally substituted with
]ndéﬁhf%gng%ﬁé Ro group. Ro may then preferably be

nMeAlaxyd hérefiy Oxlkynyl” Gndrallfkefeds ¥ lined, Branbhddl SFRIVRBE 8fkyne radicals
.heteroaryl (such as furyl or imdazole), cyano, nitro,
havipg pug pypgreearhgn-carben frie bewadsn suabpaseC: for@ef anda®i tp Cs alkynyl groups,

: #@ﬁy_ nzoxy, iso-butyl or a halogen, and nore

“mhggﬁ eré%ygénethoxy, I so-butyl, bromde or chloride.
Al Asrwed herelry “afl” rafyrs be aacabbdcocliOarobitieriag dnetRFQameiuded in the
or 3 to 12 20 nenbered heteroc¥cle such as a

scopﬁ)ﬂf iaaylr%;purgsr Ha ﬁl’I’OIgatfqﬂlBgﬂq}équén% r@@pﬁveatq LSty §Ribap ataans. Aryl ring
0 i azol p -, bi-

s S G AR, T L 2Py, o, i,

tricyolic aompenudsdi okixdneplgy @iiparyR2rompy fimefiaclabé ypheayla tolyl, anthracenyl,

ﬂuor_ﬁggs BId%H%Lj aﬁ,ﬂ%ﬂﬁ,’r %l?eggé%*e&]yf k%n g}{;’)gylg‘it@%{l@)g aég( ng]))t%ﬁg e., napthalene)
ring SRt @Ba | InYceSHRSdn BddiBSh i t{lelhaﬁf gﬂoﬁ?%ay%g)pﬁwé#ﬂggs{ﬁbftﬁﬁteﬂ

25 C5 to C6 aryl, optionally substitute east
onds msehhereinydhetesopryl’d reflis| togynlic Propfiadicr @ Riuctures in which one or
substi.t yent.s sq jnclude the foll ow ng, where the *
more? R ib S8 e 8 MateBctay S Apnsfiena oLk il pBpyim e Heteroatoms are
typicallftf 0.08doi @edthe. Inéhidetviithin tReRENe Bﬂ@lete;c?ar%ﬁp and independently
2005/ 089764 PCT/ US2005/ 008481 OH * "\ / off * I\
selectghly-arg O, N, md)-Sp hgtepoaryt ringspructugesk Abe rifig Ftmcrd may include

com@ugd{h@ﬁ%&n& l)r 1%|ore E’{lg gtlrucglres, %uéh é:sl mgho-(,: l)i-,c (I)r trit:yglic*co’;npounds. In
some embodiments, the heteroaryl groups may be selected from heteroaryl groups that contain
one or more heteroatoms, two or more heteroatoms, three or more heteroatoms, or four or more
heteroatoms. Heteroaryl ring structures may be selected from those that contain five or more
atoms, six or more atoms, or eight or more atoms. Examples of heteroaryl ring structures
include: acridine, benzimidazole, benzoxazole, benzodioxole, benzofuran, dihydro-chromen-4-
only, 1,3-diazine, 1,2-diazine, 1,2-diazole, 1,4-diazanaphthalene, furan, furazan, imidazole,
indole, isoxazole, isoquinoline, isothiazole, isoindolyl, oxazole, purine, pyridazine, pyrazole,
pyridine, pyrazine, pyrimidine, pyrrole, quinoline, quinoxaline, thiazole, thiophene, 1,3,5-
triazine, 1,2,4-triazine, 1,2,3-triazine, tetrazole and quinazoline. In certain embodiments, the
heteroaryl may be optionally substituted.

As used herein, “heterocycle” refers to cyclic ring structures in which one or more
atoms in the ring, the heteroatom(s), is an element other than carbon. Heteroatoms are typically
O, S or N atoms. Included within the scope of heterocycle, and independently selectable, are O,
N, and S heterocycle ring structures. The ring structure may include compounds having one or
more ring structures, such as mono-, bi-, or tricyclic compounds. In some embodiments, the
heterocycle groups may be selected from heterocycle groups that contain one or more
heteroatoms, two or more heteroatoms, three or more heteroatoms, or four or more heteroatoms.

Example of heterocycle groups include morpholinyl, pyrrolidinonyl, pyrrolidinyl, piperidinyl,
11
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plperg’zﬁgﬁt " tiéfcﬂ%xﬁdéljl}gc' ugs Fltorfaectanglll OV, iy gYVher(%(eE 1," . tetrahydrofuranyl,

tat bnd chnent t o6 't he carbdl i ne
tetrahgﬁr%j)& ¢ll, nofeaahydopRidinylO dtrAMPARPOIEIIGRIY, 64 tetrahydrothiophenyl  or
52005/ 008481 NHH * * * N=~N, N--~\ / N
tetrahyppothippyraimyl igpd Khe like. » In-cerigin gmbqgiments, the hejerocygjesmgy ppjionally be
H * Q‘|O\FC|BT*NH220-|**/*/H\|N
substitud 7 T\ O KL R /
As used herem, “alkanoyl” generally refers to a group with the structure -C(O)-R. In

certain embodiments, R may be a hydrogen, an alkyl, an 4-morpholinyl group, or a
thiazoleamino group.

As used herein, “alkoxy” generally refers to a group with the structure —O-R. In certain
embodiments, R may be an alkyl group, such as a C; to Cs alkyl group.

For the purposes of this invention, halo substituents may be independently selected from
the halogens such as fluorine, chlorine, bromine, iodine, and astatine.

In certain preferred embodiments, X may be hydrogen, methoxy, hydroxyl, benzoxy, or
a halogen, preferably bromide or chloride. In other embodiments, X may preferably be a C; to
C; alkyl or a haloalkyl.

R may preferably be a Cs to Cs aryl group, optionally substituted with at least one Ry
group. Ry may then preferably be methoxy, benzoxy, a Cy to Ce alkyl, a 5 to 6 membered
heteroaryl (such as furyl or imidazole), cyano, nitro, tri-fluro methyl, or a halogen, more
preferably methoxy, benzoxy, iso-butyl or a halogen, and more preferably methoxy, iso-butyl,
bromide or chloride. Alternatively, Ry may be a 5 to 10 membered heteroaryl or 3 to 12
membered heterocycle, such as a pyridinyl group, a thiophene group, a furyl group, a tetrahydro
furyl group, and a thiazole group dihydro-chromen-4-onyl group, a 1H-isoindolyl group, or a
benzodioxole group.

R, may preferably be a —CH,-furyl group, a pyrimidyl group, or a -C(0)O-Rq group.
R4 may preferably then be a Cy to Cg alkyl, optionally substituted with at least one halogen; or a
Cs to Cg aryl, optionally substituted with at least one methyl, methoxy, or halogen.

Preferred R, substituents also include the following, where the * indicates the bond of

attachment to the carboline scaffold molecule.

-OH -ethyl -pentyl *—<__—>
) -® : ‘@— ' ‘©—<
*
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Other preferred R; substituents include the following, where the * indicates the bond of

attachment to the carboline scaffold molecule.
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Preferred R, substituents also include the following, where the * indicates the bond of

attachment to the carboline scaffold molecule.
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follow ng, where the * indicates the bond of
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in the inhibition of VEGF production include those of
Formula (I1-1) as shown below X N R2 NRH(1-1)

wob@seseTe4 15 X i s hydrogen; a hydroxyl group; BCT/US2005/008481
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Wherein R1 and R2 are defined as descri bed above with
regard with Formula (1). 20 For the purposes of this
w0 pwsgy7en, where one or nore functionalities PCT/US2005/008481

. V) Deal Al o
enconpassingX—Ri~R2+—Ro-Ra;—Rb, R —Rd;——and—TRe;—are

i ncorpQrayed [nto a gol e e of Forrmulas (1), (11),
and (PTM9, includin rmulas (1-a) to (I-k)|, each of
the §unctionaliti ppearing at any location wthin

t di scl osed be i ndependently sel ected, jand as
appropri ate, |ndependently sjubstituted. Furtlher,
where a nore generic substituent is set forth for any

position in the 25 nol ecul es of the present invention,
i t PregertpddBe stbssituantimindurds enfotlowingsbshdre dbait* mnadjcates the bond of

epl i t.h nor pecific substituents, and the
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noleeules—efthepresent—i-nvention—25-Wo-2005/089764
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5 A preferred class of compounds within Formula (I) include those compounds of

Formula (I-a) as shown below.

X

N—R
\ 2
VR
H
(I-a)

wherein X, R; and R, are defined as described with regard to Formula (I) and the
10 preferred embodiments described above.
Another preferred class of compounds within Formula (I) include those compounds of

Formula (I-b) as shown below.

X

15  wherein:

X is a halogen;
22
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Other preferred classes of compounds within Formula (I) include the following.

Rd\ R
X [o]
X O N«
N
\ _<O A\ O
I\! R1 N\ R’I
H (I-c) H (I-d)
Rd R
\ Ol\
X . NH X NH
N
A\ 5 \ \
N‘ R1 [\! R—]
H (I-e) H (I-f)
o) R,
X N-N— R X )
TO T Re
A\ !)[ \ N—<
\ R N R
H (I-9) H (I-h)
Ry
X S
N
\ ‘<s
N R .
H (I-1)

It is understood that substituents X and Rj, R¢, Rg, and Re of the compounds of

Formulas (I-c) to (I-i) are defined as in Formula (I).
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WD 2005/ 089764 PCT/ US2005/008481 & NN\ N C N O Br
w@2®5/0897641 -, NO N'(D7 N HHNH F 27 2BCR6SH05008481

Br,. O.C] 4+ ClL..N i ‘s .
4y, o B IR DR Q£ e e ot . s
inhibfRonkfFVIEGH productifn Encdde3those &f F&@wulas (I-i) through (I-1), as shown below.
In the embodiments of Formulas (I-j) through (I-]), substituents X, Ry, Ra, Rs, efc. are defined
as in Formula (I), as well as Formulas (I-a) to (I-i).

R, y
X X N
NH -
\ \
N 1
\
H

R

R N R
. \
5 (i) H (I-k)

Also included within the scope of the invention are pharmaceutically acceptable salts,
hydrates, solvates, calthrates, polymorphs, racemates and stereoisomers of the compounds
described herein.

10 In another aspect of the invention, preferred compounds of the present invention useful
in the inhibition of VEGF production include those of Formula (I-1) as shown below.
N N—Rs
LR
-1
wherein,
15 X is hydrogen; a hydroxyl group; a halogen; a C;-Cy alkyl; a C; to Cs alkoxy, optionally

substituted with a Cg to Cg aryl group;
R, is a hydroxyl group; a C; to Cy alkyl group, optionally substituted with a Cg to Cg
aryl group, wherein the Cs to Cg aryl group is optionally substituted with at least one Ry group;
a heterocycle group; a heteroaryl group; and a Cg to Cy aryl group, optionally substituted with
20  at least one Ry group;
Ry is a halogen; a C; to Cs alkyl, optionally substituted with one or more halogen
groups; a cyano group; a nitro group; an amino group; an aminoalkyl group; an acetamide

group; an imidazole group; or OR,;
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28 WD 2005/ 089764 PCT/US2005/008481 C OC OC N \
woR@OsMB4 O F "aN F NF HH%HF 37 38 F 3BCT/Ch2005/G08481

Cl RB léB}rl}Mm%:leQ étg\lg I\alﬂgfl %Nﬁ?almﬁf) “Nte \gzhgg%et&oc&ééroup ora Cg
toC@mdlg)oup,(brd\&CrCD)G) ;O NNOO HHNH

Ry is C; to Cy4 alkyl group;

R is a hydrogen; a hydroxyl; a heteroaryl group; a C; to Cy alkyl group, optionally
substituted with an alkoxy, hydroxyl, heteroaryl, or Cs to Cg aryl group; a -C(0)-R; group; a -
C(O)O-Rq group; a -C(O)NH-R¢ group; a -C(S)NH-R4 group; a -S(0;)-R. group; or (1S)-
isopropyl-carbamic acid tert-butyl ester;

R; is hydrogen; a 4-morpholinyl group; a thiazoleamino group; a piperazinyl group,
optionally substituted with a -C(O)CH; group; a C; to Cs alkyl group, optionally substituted
with a halogen, an alkoxy, or hydroxyl group;

Rq is hydrogen; a benzyl group; a C; to Cg alkyl group, optionally substituted with a
halogen or an alkoxy group; a Cg to Cs aryl group, optionally substituted with at least one
halogen, C; to Cs alkyl, -C(O)OR, or ORg;

Re is a hydrogen; a C; to Cs alkyl group, optionally substituted with at least one halogen
or alkoxy group; or a Cs to Cg aryl group; and

nis0, 1,2, or 3.

In another embodiment, compounds of Formulas (II) and (III) are provided.

(1 H (1)

Wherein R and R; are defined as described above with regard with Formula (I).

For the purposes of this invention, where one or more functionalities encompassing X
Ry, Ry, Ro, Ra, Re, R, Ry, and R, are incorporated into a molecule of Formulas @, (1), and
(II), including Formulas (I-a) to (I-k), each of the functionalities appearing at any location
within the disclosed may be independently selected, and as appropriate, independently
substituted. Further, where a more generic substituent is set forth for any position in the
molecules of the present invention, it is understood that the generic substituent may be replaced
with more specific substituents, and the resulting molecules are within the scope of the

molecules of the present invention.
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regi oi w@lK/M\UEr eof. In oneoe,n%vd« rrent t he pref ayped
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invention are the 10 (R, (9BI(R R, (S5, (RS,
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t somers, injan nty onerically
compodi tilony The above cpmpdtp re |is
pr oV dey exginp that ndy Usedsg t he
t hei nyegt® on~Baged upon i nst.antodi

ski |l rtlsan woulld 15 reecogni zle ot hef
i nt endeqd t ncl uded wt hiﬁ‘ t he scope
present® ’Nw@ invention that woul d be useful
t he net hgis recited her ein. 98 WD 2005/ 089764

PCTH-US20057 ,‘I eparation—of —Conpoypds—of—the
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sol venfl's may then |be evapor at ed|and t he [crude prod4ct
was pugdzfl ed by HALC. Procedéyse IV may be used to

mnes—(H 1) or their

Rd, X X NH \ NHRd-NCO 1 \ \ N

Cl salts. Procedure-|l \F!
INIIl VI In accordance with

DCMDIEAH Ro Ro

r&e _camae (111), §_a@ig~salt [in DCM The
rgactj onl m} e may be|-'|refl u@d abdqut 1.5 h. The
i, SO rhen |be evap ed and t®e [crude product

Proceure may bel used toGsynt hesi ze thi ourea anal ogs
of fr%m nes (I1l), or thejr salts. Rrocedure-V Rd,

NH X 11NN 9N Rd-INCS R N DIEA N|R R
\ ~ N,
N
995 N
996

In certain embodiments, preferred compounds include those with an ECsg in the VEGF
ELISA assay described in Example 2 of less than about 2 uM, more preferably between about 2
uM and about 0.04 uM (200 nM to 40 nM); more preferably from about 0.04 uM to about 0.008
uM to (40 nM to 8 nM); and more I;referably less than about 0.008 uM (< 8§ nM). Particularly
preferred compounds are Compound Nos: 2,4, 5,7, 8, 10, 11, 12, 17, 23, 25, 81, 102, 112, 140,
328, 329, 330, 331, 332, 355, 816, 817, 818, 823, 824, 825, 830, 831, 832, 837, 838, 841, 842,
843, and regioisomers thereof. In one embodiment, the preferred compounds of the invention
form a racemic mixture, and in another embodiment the compounds of the invention are the
®), (S), (RR), (5,9, (RS), (S,R) isomer, in an enantiomerically pure composition. More
preferably, the compounds of the invention are the (S) isomers, in an enantiomerically pure
composition.

The above compounds are listed only to provide examples that may be used in the
methods of the invention. Based upon the instant disclosure, the skilled artisan would
recognize other compounds intended to be included within the scope of the presently claimed

invention that would be useful in the methods recited herein.
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[l VIIl 5 In accordance with Procedure-V, D EA and
R2-1i sot hi ocyanate may be added to the free am ne
W@ bdos)pg9764 its acid salt in DCM The reacti on PCRUSZ085/008481

mep. be pefphiiked of CompBeMs oF2hdinvdion SOl vents may then
be evaporated and the crude product purified by HPLC.

Pr @6 c%f tﬂ@}fw@ﬁﬁdﬁsﬁ%{ F? ?Fdﬁﬂé ? n?eléﬂg%{)ﬂ}/dwn in the art. By way

anal o ree am nes

of e)t%que,chmqao\ihds o bheanvdrmo%\hzlfsdbéimre‘d ade&dRe toQhe Nollowing general
acc rdance with

sohec chire SPﬁClﬁta&E!A'g&hsm st Binyeh fo el FRyPeyEds of Formula I.
Schéﬁléjﬁjce{rpbé hi&a idein@BhitRctidd tN}tg SRhemk I gfk f%l ot -CH)-furanyl group.

he reaction m xture nmay be stirre
Altemhp@y,aﬁou rsythimetrigisyothedi? when Raas bpdrogert sr IngirotsHeScheme Ib may be
evaporated and the crude product purified by HPLC. 15
Procedure-VII may be used to synthesize pyrimdine
"anal ogs of free amnes (I11), or their salts.
Procedure VII N 9%\ ~\ X/ScHavhé NEt 3/ 120C X \R VIl R In
accordance with Procedure-VII, triethylam ne and
2- brono imdine in NN di

ddegd teHi he free a I )nHor ki acidxsakt | N-R
104 R@HZDO5/ 0 PCT/ US2005/ 008481 :
~en m xture~nmay be keatgd t By abougsel20T f t Ry

re
12 h. 'he sol vEnts may then BHe te nd the H
crude product purified by HPLC ﬁ%QQ%QQndgg her

reaction nethodol ogi es may bexy&&f Hynk8 Preparing the
compounds of the invention, @smuRsPSM-&ed fy one of

used

skill in the art. Various difications to the above
5 schenmes and procedures wil | be appggent to one of
skill in the art, and the i i s not limted
specifically by the nethoy ) ariorg t he conpounds

of the invention. C. Mthodgsef the,Invention In

anot her aspect of the inventi oH, met hods ar e provi ded
for the inhibition of VEGF productlon the inhibition
of angi ogenesis, and/or_the treatnent of cancer,

di abetic retinopathy, Sehemeddatoid arthritis,
psoriasis, atherosclerosis, chronic inflammation,

ot her chronic inflammation-rel ated di seases and

di sorders, obesity, or exudative macul ar degeng
uig the compQungs. d rib herein. X

\\ the?in edf Ve MGk cted to
i nhi ‘ % VEGF 2. NaBH4,
H

99



production conprising adm ni stering a VEG-- expressi on

i nhibiting anount of at |east one 15 conpound of the
WO pws084760 t 0 a subject in need thereof. |In anpth®s2005/008481
enbodi ment, nethods for ighhlild B9 angi ogenesis are
provi ded conprising adm nistering an anti-angi ogenic
anount of at | east one conpound of the invention to a
subject OHO need thereof. In yet another enbodi nent,

di akes i BusN8Hi nopat by 20 'NO,
b S, athemst_erosi N
anaﬁWhQA@n hronic THF N

Chrm(-:rﬂ

infla ion-rel ated di seases and di sorders, obesityﬁ
or exudative macul ar degeneration are provided
conpri si ng mnistering a therapeutically effective

anpupi,ef at| least ong compound ogchiBe | nyentd on to ﬁﬁo
sﬁgiecﬂ Lp nee

. NvQthaut intending t «
limted by tlheo it,/i STbel i gved that the of

the present | 25 inverHion act {through a conbi natiln oF
nmechani sns that nodul ate the activity of VEGF. In
preferred enbodi nents, the nethods of the invention

conpri se aq€1 y, a therapeutically y effecti
qRpDIPCIf & 21 N Qhpound, Qb &he |nv ﬁ
wherernmt he donpa an S%—Jl#%ﬁﬁ t 0,

the nethods of "theyin ntlon t he conpound(s) mey be?
adm nistered to the 30 subject via any drug delivery

rogte kngwn in the art. Specific exenplar
ncRFrag flaqap&ﬁ weslioduerars cmerinds af Fogup kb, rectal |
buccal , topical, nasal, op t%alntc subcut aneous,

i ntranuscul ar, intravenouSC®BRUs and i nfusion),
intracerebral, transdermal, and pul nonary. The terns
" VEGF- |nhDo|t|ng anount ", "an@i-angiogenic anmount "

e-Qfrount ", as used

a pharnaceutlcal agent
NET/ 6@8?05%6084@1

or pr.event

aelt i n egse o
concltiﬁwu or t&exhib eté%tagﬁ ﬁer%peu R
inhibitory effect. The effect can be detected by, for
exanpl e, the assays disclosed in the follow ng
exanpl es. recise effective anount for a subject
wi Pehemgsdiln Qrpﬁﬂl ednebesushl éxprepare gonpovidsgiitormilad-i. and
heal th; the nature and extent of the condition; and
the therapeutic or 5 conb?eh@medHaof therapeutics
sel ected for adm nistration. Therapeutically effective
anmounts for a given situation cag be determ ned by Q
fout i ne experE@entatlonlihat i's wixtoe the skBtI and POkt
dgrrentqu O%LI ni ci an conpleng,
er apeutijcaljlly e fectlveu t _gan be esti rmt \
nitiall her in cell cul'Nire assays, e.g., of N o4
WéWhHEstic cells, or in animl nodels, usually rats,
Ref: @hg,e, Ph@PRIgE, 198H049@0s. or pigs. The ani mal nodel may
al so be used to deterntne the appropriate
concentration range and route of adm nistration. Such
informati on can then be used to determ ne useful doses
and routes for admnistration in humans.
Ther apeuti c/ prophyl actic efficacy and toxicity may be
deternmi ned by standard pharnaceutical procedures in
cell cultures or experinmental animals, e.g., ED50
(the dose therapeutically effective in 50% of the
popul ation) and LD50 (the dose 15 lethal to 50% of the
popul ati on). The dose ratio between therapeutic and
toxic effects is the therapeutic index, and it can be
expressed as the ratio, ED50fjgD50 Pharnmaceutica
conpositions that exhibit |large therapeutic indices
are preferred. The data obtained from cel

and "therapetitical l'y ef fecti
NHo5RAMIBOR0 '
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cul ture assays and ani mal studies may be used in
formul ati ng a range of dosage for human use. The
waelomages7eobnt ai ned in such conpositions is prefRCEDE3005/008481
within a range of circul ab¢hegedd concentrations that
include an ED50 with little or no toxicity. The dosage
may vary within this range dependi ngppon the dosage Bh
f orm egpboyed, sensitivity of the pakient, and the —~

r f adm ni st.rapiopn. xMore speci feitalaby, the NH OH
c%%r at i M%Ihom—qa-t" ef {r el ati onships 01@?@

. reflux N
with riegard toOthe conpoundésyyof the present N

invention indicate an initial target plasm !

concentration 25 rgmngi ng fron1approxinate|9§Qo% g/&t

t 0, 8RQr oxi ne g/m., preferably from _y

apptoexi-at el to appromimat ey 5Q_o(

preferably fro mately 5 g/ nL

10 g/ m.. To achi eVe sugh plasma concentt g

conpounds of the invention may be adni ni sfler

! that : 0 ~B80 , dependi ng
Reﬂﬁ%%ﬁ&fﬁ@ﬂ#%%?@Xg?Eggkﬂﬁ%s F%%ﬂ%§£3@uﬁg§gce as to

particular d s%%gs.and nmet hods of gehiverg is 30

pr 8Vi 4 CERef nEMPPHEIeRb | PUNBRHITS sOfydher VFRHOR, ZhYatiee resolved to
enantiOmRfiddly pi Jsih t do |

B o e R B '3y, Y bf example,
comppynds obtheginventimomey Bgreralved dry diedod ortys@l1Bgtiom ofibarmtiomer mixtures,

[.da or _abput 0.5 0 abhout 2g/d in single, .. .
by iEdme® plofitbation e Sliobters od e, oBRRUGIR o diagieriomers and
sepalR@ibnedbyadeihatidrds6ludbeut 100 kg (which dose may be
adjusted for patients above or below this weight

r aHy @, Pisared cembedinert i dompennds gé thes dnviegtion 106y We resolved through
. . / T e t dosage will b
e RRGTAPSERE FETAREAER! SOBHTIE 28l BT b D s .
phenybilaigectotodtdii the (R Bjoart, ih Aatanheddinilastotth@dlliRiited in Scheme IV,
Dosage and administration are adjusted to provide
sufficient levels of the a%th%g gpent(s) or to
mai ntain the desired effect >°FdBEGrs which may be
taken into account include the severity of the
di sease state, general health of the subject, age,
xwel ght\ . and 5 genderx 9 e\ subj ect, diet, tinmesxand

L . NH . Ac-I-Ph It .B Work-
pcy  dfYEaithi st v ATuG hatlon(s),
4t ol erance/ response to

co
t her apys=<(Long- acti ng phafha~ tical conpositions may"
be adm ni%tered every 3 to 4 days, every week, or once o—
everiy two weeks depending 'on half-life and clearanc%'sﬁi"er
rate of the particular fornulation. D. Metabolites of

th unds of the |Ilnvention,1Q Al falling within

t h SQ%{E)%@ %‘&%dl?%e’%?’e%’éeﬁ’%ﬁ'f‘r?{v‘%’ﬁﬁog% oy gcb(eng ' Rygparing preferred
compRindd alfl BoidUCtigvoled thd) Eo@doaU BelSirdte smihd 4ctbesRinBler reaction

Such products may result for_ exanple fromthe

prodysts/gigrmeAiatesy esdpsenibad, belpyaingttpesdyre-hni dat i on,
esterification and the |ike of the adm nistered
conpound, primarily due tFFoeadyFaati c processes.
Accordingly, the invention includes conpounds
produc by a process gggprising contacting &
of _thi/s iNtpettii on withja mamalian 15 tissue o
N for a period i me suffcidient to yiel AN
ic product th eof . Such—produets typical | W
are ildentified by prepard ng a radio-|labeled (e.g. Cl4
or H3) conpound of the invention, admnistering it in
a detectable dose (e.g.!! greater than about 0.5 ny/ Kg)
to a manmal such as rat, nobuse, guinea pig, nonkey,
or to man, allowng sufficiemil time for netabolismto
occur (typically about 30 seconds to 30 hours), and
isolating its conversion 20 products fromurine, blood
or other biological sanples. These products are easily
i solated since they are | abeled (others are isol ated

g, 1 -,

\
N
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surviving in the netabolite). The netabolite
structures are determ ned in conventional fashion,
we2@5/084794 M5 or NVR anal ysis. I n general, anal pei/ESmD5/008481
mefARAL | & dBYntP eroRAtrel Nl 8in$ % a‘ﬂ@}ﬁg @Sdesued Aldehyde D) to a
conventional drug netabolism studies well -
suspeiiere of kishbstiduted trypamand. . HOh €I) do fviey Slll(ﬁltl@&lth (T(hﬁ csbhanon may then

be s§Seq 1 Aot A1 Ao 2007 B Sl ety s i eckBasti Toutficient o
comgfé?e CUTPRHABSt A5 hitfitdst¥ @BbIOID RYES. iAfid ke M§>§eo€f=‘th@ Reaction, the

i of ogical activity of their own. E. Phar rraceutl cal
reac@umpusiuted A% bofcoeled to mowm t¢mperatrid and the ipseqipitaédosadt may be filtered.

The i‘llgtﬁ{ ﬁ%g.{fcg uenrgg’%glgptbh %\%ﬁ?f wﬁgg{ %gbé?:g@rr tgg‘iub g{:g of DCM and DMF and

dried & fivé Bleprbdect gxsmml@ laeﬁssans ARATEIUA dstled Aldehyde (II) may be added
conposi tions. such et anot her aspect of the

to a pyppPeRfiPTORL 5- gﬁq&fl%@de@mt@mme bint doefie agid éﬂ‘il,l refluxed patil the reaction
e e Y
is su'%ﬁ&e ceg{lliﬂ%tgi e.gs %/ro%i tu? 2% 21{1%{(8 ﬁeél?%ﬁg %(r)] Egrﬁ rT,%fter completion of the

reacﬁ@fi niié agaetion \mmmr@lmuylm@ewled;&t kyon@aeepdrafake and the acid salt may be
ients such as carriers, solvents, stahilizers,

ﬁlte@eh Jp g rftltered regidueAmay desy royaebed ity ass9oacisl doliopsed by DCM and dried
to gfé/gltﬂ@ ﬁucteq{ﬁ) as 903&? gﬂg' e Qﬁnﬁxﬁ%gﬁﬂlﬁigﬁg HtaifiDd B?/ Uetraction with

stration an osag orn1 maceut |
EtOAcanpd siathing svithlaqudahs gﬁmmmlhrh yly&mxtdermﬂMaq;d:oﬂmnahydremde.

a physi ol ogi cal | atlble and fr a
quJgF ing, %Yt%ls B I8RY 00k Hed ©r @r@r%ﬂa et fomppounds of
Forn%ulatlosu@f? QyEarQJﬁante agﬁegg‘@o?ﬂuﬁnl £ rﬁoééﬂﬁf@*’hﬂa‘nﬁﬂe Qﬁ‘ﬂo%s including N-
route of admnistration. In alternative 5 enbodi men
acetylt anmbngsb@opmelel-¢.ebrocbdure{He api BreceldfasBitd utea and &ngafea analogs

Forp R AR cebiopective By 90 rocelife- L pesphanRhcr ot nalbies (ommuts

1-g, PRORANIBEVE, anldiStidneHE 'aﬁﬁbﬁé’?’%ceﬁﬁﬁp‘hm actically
effective anount of at | east one conmpound of the

pr é@untpartiqulﬂém Porredengdé mipsr bavisdd onsyngdresigprcerbamate analogs of free
tically acceptable excipients. Optionally,
mﬁ“&ﬁzﬁ 1ﬁgfﬁ§§eutlcal conpositions of the invention
may conpri se a conbi nat iRnecefluhpounds of the
present invention, or may include a second active
i ngredi ent useful in the treatnment of cancer,
di abet i g at hy, or exudative macukKa

G mul at i gso@bcit he present ‘
e. g. > ~-par ent er al “iﬁf_};_Tr‘?Wstratl
t ypi cal |y slolid liquid solutions, emulsi ons kr
suspensi ons, x4 nhal eabl e fornulations 15 fon=rR,
pul monar ymﬁ];:im nistration are generally |iquidgvor
powder s, h powder fornul ati ons being generally
preferred. A preferred pharnmaceutical conposition of

t N@n bEdRMncE RvifBProab&geIE dlfs@érﬁﬁﬂrl@&?&nﬁﬁe @Iw&pﬂiablbéeéhded to the
solid that is reconstituted

free gomipa(11D| or $51 3halt e i eromedhnni AL oHiowed. by slow addition of
subs‘?"t&tgc{ {hq(tnjoYo%‘m% arﬂﬁcrge%tt ﬁ%lxgﬁggﬁg 'b% sﬁH‘éd Qtf roBHletemperature for about 1

I'nventi on ma fornu
to 20holieEMhe soItvaIliﬂ rﬁ‘ﬁ}stheﬁrbé ebiyporhted end ﬂﬁ c’ﬂikﬁ: Ibzedmt may either be purified
I_Ejphar rraceutl cally acceptable excipient” refers to an
by whea gebpolumimphromatogiePlsh of a phar maceut i cal
ag@%ced&rgqha"'}ﬁasl BE SQIRPWMResle ddiRe %gﬂ%gytof | L% ihQ RI1), or their
termrefers to any armaceut1 cal eXxci pi ent at
saltsnay be adm ni stered w t hout undue toxicity.
Phar maceuti cal | y acceptabl e excipients are determ ned
in part by the particular conposition being
adm ni stered, as well as by f{fe particular nmethod used
to adm ni ster the conposition. 25 Accordingly, there
exists a wde variety of suitable formulations of
pharmaceuti cal conpositions of the present invention
(see, e.g., Rem ngton's Pharmaceutical Sciences).
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Sui tabl e exci pients may be carrier nol ecul es that

i nclude large, slowy netabolized macronol ecul es such
w@sg00p/08476€4 ns, pol ysacchari des, polylactic aci dBCT/US2005/008481

pol ygl ycolic acids, polprgBediGreaMan© aci ds, am no acid

copolynmers, and inactive virus particles. Oher

exenplary 30 excipients include antioxidants such as

ascoryi yd; \ghel ating agents such as "EDFA;

Qs _guch as dext ?‘ﬁ?oﬁ'ydioxyal k Qse,y

hydr oxyeFky mehhy| cel ITT o e aci AU ds
such as oi lHs, r, sal i ﬁ@?’@‘@@‘@ﬁm and et hahol ;
wetting or emuhstfgjng agents; pH buffering R
substances; and the |ike. Liposones are also ingluded
within theldiefinition of pharmaceutically acceptable
EXgl Qh@d}ﬂghcel\tgﬁh \@Qogqué!-ﬁﬁ@?a(sﬁ Fl)ﬁy #@%9%6%&4@% (-ghgn R;-acid and
phar maceuti cal conposition$ of the Tnvention nay be
diisdpospyl lcatbediinideai3IC) aray besadded b ¢hd free aieei @ rded acid salt in DCM
hod_of adm nistration., Whaen intended for gral use
and PEEAS The r&etion aiage may bsoHEERE o5 Biged, Badecolyeghs may then be
evap%ke{tecf’érkﬁptﬁ@%hﬂ@%rocﬁh@f‘;zxﬁﬁ}é%qgﬁ{ﬁptyt' ons, dispersible
powders or granules (including mcronized particles or
naddisenatively eBjpcedsmerldh oray behaeditogynthssive H-aztyd ahasgs of free amines
syr.ups elixirs may be prepared. Conpositions
(IH)’i ttE%Héag{sfor oral use may be prepared according to
any nethod known to thePeodeduve-llilhe manuf act ure of
pharmaceutical conpositions, and such conpositions
may contain one or nore agents including sweetening
agems, flayoring agents, gol gri ng agenXs and

R

prese 2 . in or 3 rovi de a palata
preparatFens 1Q Phar ' cept ab ex¢1 pi ent
particul ar gbl e for ussw/pPp conjunction with/ \

tabl ets incl udg exanpl e, inert diluents, suc
cel l ul oses, calciumor sodium carbonate, |actose,
cal ci um orjisodi um phosphat e; di sintegrating agegts,
such as croscarnel |l ose sodium cross-|inked povidone,
MRZ 8ot BbE witPrad AR A1 pyHdink 'n{kgf' ROaRIBE NS the BetCdhias 1), or its
povi done, starch, gelatin or acaci'a; and | ubricating

acid aglée m HCMuftshlowsd fpigueisd anhydtider The reastiemmiistugecindy be stirred at room

talc. 15 Tabl gts be coat.ed . or be coat ed, hy
tempefsi ©2 A8 ThEriS: L Ouh e PR e apyigied and the crude
proddét ws slirFledtbgRtc.on and adsorption in the

gastrointestinal tract and thereby provide a

suBrasedad-I¥onobe viedrto ayntasizsrurereaamgs of Giee eaines(BD), er their salts.

time delay material such _as glyceryl nonostearate or
gl yceryl distearate al on®reeedgirenNVa wax may be

enpl oyed. Fornul ations for oral use may be al so Ry
pres;nt ed as—hard gelatin capsul es wherg the 3 NH
actiVvg-Tagredi et is m xedgyhgh an iner{ poNd N—

exanpl e cellul oses, l,actose,
30 in, or ap@awbieagel ati n capsu {%
wherein the ac{ivg ingredient is mxed with non-

aqueous or oil ‘WdRum such as glycerin, propylene Ro
gl ycol , pollyet hyl ene glycol, peanut oil, [|iquig
paraffin or olive oil. In another enbodi nent,

phar maceut i cal, cQnpositign f the_ ipvention may be
2511 arqaidance (Vi Proge ﬁ-é}%ﬁ)%ﬁéowgir%ﬁﬁ@yaga@o%hy?ﬁ&de$d to the free
. . e . . i~ :
aml&p?@rnr)’rggggtg ?1815?5;15{‘]2%2/2&“& %g%%c#ﬁugmd%uﬁeﬁggke for Ql?ﬁlél's b. The
solversnuiag chante avbpaaed spe tiei ande prbduct puirifiedbh EIPLC.
enbodi ment, pharnaceutical conpositions of the
invention may be fornul ated as dispersible powders
and granules suitable for pregaration of a suspension
by the addition of suitable excipients. 30 Excipients
suitable for use in connection w th suspensions
i ncl ude suspendi ng agents,
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such as sodi um car boxynet hyl cel | ul ose,
nmet hyl cel | ul ose, hydroxypropyl nethylcell uose, sodium
w@b@snsd7e4 pol yvi nyl pyrrolidone, gum tragacant PCT/gs2005/008481
ac [
et R REEY b Bt 0 ShleRt (AR SnSiSE oF o miges (D, or their
saltxondensati on product of an al kyl ene oxi de Mﬁth a
fatty acid (e.g., poly e stearate), a
condensati on product o?ﬁégggﬁh pgne oxide with a | ong
chain aliphatic alcohol (e.g., Rd,
hept gdecaet neoxycet hanol ), a 109 VWQZOOS/O 64 NH
PCT/ condens&NG8 product of :
oxi de rtial from a{att y acy d S
and a exu'i ol »amgydride (BCYPDIEAOl yoxyet hyl eng
sor bi tan nonooleat/e); and thickeni ng agents, such \as:
car boner, beeswax, "hard paraffin or cetyl alcohol. T o
suspensionq”nay al so contain one or nmore Vil
preservatives such as acetic acid, nethyl and/or
n Rh QPé’drd&ch{h%lSc&@Fé Q2 TREACNG 1OL 1s§thf&g§na%)ﬁ19$ 'v89dded to the free
gents; one or avoring agents one or nore
amme/\(EIHD enumgacagmhtm D(idh Ee resuionosigture nmadmrraﬂilxad fohebout 12 h. The

phar mac cal conpositjons_of the in y al so
sol GRS M he PO vAPORAIG: e St Brocai ALy Y | y

Phat&ecme- VFnﬁyV&%E@% §ylﬁhésuesstﬁ%nﬂsarﬁldg\é f G a%nes (III), or their
arachis oil, a mneral oil, such as liquid paraffi
saltor a mi xture of these. Suitable enulsifying agents
i nclude 10 natural | y- oCyic 'eB?réNms such as gum
acaci a and gum tragacanth; urally occurring
phosphati des, such as soybean lecithin, esters or
par t{ al grs\derived fromfatty aC|dsx
: as sor bi tRirS®bhool eat e;
condensaty px oduct sof these partial es

nonool eat e. ~ sion may al so contain sweete
and flavoring agent¥. Syrups and elixirs may be
formul atediwi t h sweetening 15 agents, such as X
gl ycerol, sorbitol or sucrose. Such fornul ati ons may

al dn acantiaice weitld Emmled:&a{VI [HEAra&sleRyaﬂfonglchh)rfdleanqr b&rgdded to the

or a cQlorin ent ion t he arnaceutlcal
free RIS S| h?ao?fsg%fa%’cdh%alﬁ i Mon%jll?‘ﬁfe%‘gwpn DffHrer By, B stiyred at room
tempdr&iutd ?% fHowctabl e PheRsehis Ahay %ﬂé‘ﬁhb@%V 024t6d h& the crude product

nj ect abl e aqueous emul si on or o eagi nous suspensi on.
punﬂhdbyéﬁﬁKélon or suspension may be forml ated

ordi.n t he kno art using 20 those suit
pRreditg ﬁrmﬁ&bﬂ“ﬁa é%émtgesé%?dp%%’&éf}?d?l}? gég%ﬁ‘%%" amines (II), or
thmMQﬂ@h have been nentioned above. The sterile
i njectable preparation may al so be a sterile
i nj ect abl e sol ution o’"OG8AUIRVHN in a non-toxic
parenteral l'y acceptable di l uent or sol vent, such ai*?
\

sol % o pppropane-diol. The sterX ::>
prepa \ mey 'al so beNFiggt28dCas a Iy i % \ /
powder acteptabl e ventcl es and=5vhvenis

ed are water, Ringer's solution/ ay
25 isotoni c sodibi.chl ori de solutlon I n addi ti on\="
sterile fixed oils"fray be enployed as a sol venty or
suspendlng medi um For this purpose any bland fixed
oi |y &nﬂ, n [
di gflycer P%es n a %Iéeta f&%ﬁﬁlf g{ntetﬁyam S aglgc %Pom%fynmldme in N.N
dimethiyfommamide KBME endyebe atkled to thetﬂn@ gmiap Bt boits adid salt in DCM. The
i njectabl es. Generally, the conpounds of the present
i nvention useful in the nethods of the present 30
invention are substantially ijggoluble in water and are
sparingly soluble in nost pharnmaceutically acceptable
protic solvents and in vegetable oils. However, the
conmpounds are generally soluble in nediumchain fatty
acids (e.g., caprylic and capric acids) or
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contenplated in the invention are conpounds whi ch have
been nodified by substitutions or 35 additions of
W@ b@siogerb4 or bi ochem cal noieties which nmake tPENURINE008481
reacBi AR (RN LN To aBdke IW@@%Q%QEQ% The solvents may then be
PCT/USZOOS/ 08481 (e.g., increase solubility,
evamm@cband\/uhe yrudpadrtai@bplllmﬁlqd byddRk€ase adverse reactions,

?eégt qnginotﬁ Wgct}oﬁl %X%P@tlgéllff% Il}l%g%gl&eﬁg :JI%{ %?ets%lggé ‘e ¢ompounds of
the fmemﬁn d§ rédoghhed yyeseNbe kM aAtth® ArtTeY ak6ys RloBM & to the above

for oral administrationin a li pi d- based fornul ati on
schemgh taaB | psogediras owillsod apparértyio corpyuskdd in 8 wit,pardl thesigdention is not

11m1{§|8r gycg.a (faglg!’hy. tﬁ Q garecué%%ﬁl%n %renptﬂgﬁcéso Etﬁile glventlon.

preferred phar e tical conposition of the invention

coﬁ:prls Jodsiof e lnyeriion ly or prophyl actically

ef fective amount_ of a compound of the prese

i nlieARether aspegfedthibe ipyehions methads areoprovided for the inhibition of VEGF

[ | f
prodBEt% ok ou%mcbgﬁésri sﬁ Q‘%‘f(?g%%l@s% ecta(l?/)éfr:r:ﬁ%htg%}nm acﬁ%:%ﬁ&r %Q@tlc retinopathy,
rheunraﬁp&l endrits,y C}ﬁ;brl&ﬂ!i erahdrbsteradis, ( echgonic pﬂmﬂmﬂnﬁﬁuﬁm other chronic
, ycol ters of ediple fatty acids 10 such as
infl mtgﬂnrref%iﬁlé%ﬁﬁ?s %nd? dipergersc PRSP X PR YraRati #tcdpgpyeration using
the RfRORhAAEMEIRELANt S such as  pol yoxy140

hydrogenated castor oil. In an alternative preferred

e nfho dinee ampodiyeEng déhet mnvestiomyis bcﬁrea;thdledo anethqdedus inhibiting VEGF

ol. ubi | i t .enh gneers. Pr e&g(ﬁ:e l ode { ns incl ud{e

pro ‘é‘?lbﬁ?/‘ﬁP Hie 2 H&}H‘F‘G?&}%tah }Pe\%émou%a at least one
comPRHIShORWEntthRN tb \b&ubeeSin Abe@therddf., and

y-cyclodextrin. A particularly preferred 15

cy & enehenr ¢mbabimgnt, mpathodsfha iddbiting angiogenesis are prov1ded comprising

admg%sgr ox% r%ﬁl;/ n(,éogteﬁl Cag%de)(t g%tnlgéslflgg%}:%ra%@hq@% glvte%tlon to a subject

in ndedrthdiest, i nprove the aqueous solubility
characteristics of the conpounds of the present

i nlenydtopnothey embodimadi migthodst A dreaiieg i ¢dneer, diabetic retinopathy,
i 1% % Py, c
rheuﬁn%'rfggﬁ p?igt éﬁ%blﬁs‘bﬁaﬁ? #%eg}s%i(e\f&rlso clhrcgn:%c ¥1’&J1891ﬂ%§ﬁ({ 'other chronic
inﬂamtﬂitmnyrlara&@yﬂlséa%esmﬁdl @ibexderd, robesing cﬁ\/fﬁdudﬁtbfeemacular degeneration are
preferably from2 50mnto 10% hy pr.opyl -
proveded| copwrising rdmipigtedpg a thergreuticy foqu( getiye étﬁﬂ%maé" at least one compound
of g TRV AMEH 1 LbidR Bt tlie amount of the  compound of
present vention in the conposition. 1.
Coﬁmhwt imenditgetoateylithited by &iesry, p!nsbebé\&dtthatdhﬂhieﬁ@danythe present
. conpound of the present ntion wth
inveF bR aEionsh SRR o BRI Bof Bt e deughy of VEGE. In
prefé}?éacﬁﬁbodnﬂeﬁtk' Ot B G HRUTR Qimﬁjes inybftich éH?ﬁﬁr?sEyadngéisQHﬁQQQherapeu‘ucally
form or in separate dosage forns intended
effegivedanicame ofist astseguempoahd afl theninstmtim, @vheteun ahqaeamlmmd is an (S)
in need of treatnent. When adm ni stered sequentially,
150Mefre  conbi nation may be administered in two or nore
admicBbrdingab it dethbls 8fthe itvehfiad, N coBphRd(SyRy bel atdmlﬁlstered to the
possi bl e to adm nister one or nore conpounds Of the
subjjm’fefsaemy drig dakivasn rewel knowie inthe gl eSpedidict dxemplary ediningstration routes
inclddg%rgfjl a% Pe\éta(ij {)lflc% {’?{C@u‘g‘%}%{rﬁ? 1) tf}l/aqg ]lcs ksgi:)?@%neous intramuscular,

1ntralv6@u@(dbcﬂﬁ§ &dﬁﬁfushﬁl) 1ﬁdme?dl:ﬁszilg3frﬁfidbﬂma£ Qilipudhbiiy Wi t h
t he conmpounds of the present invention that rraﬁ act to )
udhefermsy S/ Akrgiiiting Amopne hiiicangiegenigearowhi 43idt thggapeutically

e Bt O RE SEE 8 B ESREFRA e .

According to the nethods of fi#fe invention, the
conbi nation of active ingredients nay
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be: (1) co-fornul ated and adm ni stered or delivered.
simul taneously in a conbined fornulation; (2)
waledoswea7ed by alternation or in parallel as seper/asmos/008481
amefiGafB loiafn‘e%‘@t th@fachhed Hisi¥ RBRditiok, Qifbcb REbILAN JREHAW therapeutic
regi ren known in the art. \Wen delivered in
or 1rdnb1mry| a:tfﬁecin The ﬁﬁp@i canthe @ﬁtmmbﬂsfoofexample; theeassaysrdisclosed in the
dmi ni st

follqie EEERIES TReRTset FaFy) Boynlrt uhisth Eadihd o the subject'

bod}e Wéﬁg‘-ﬂt Odize, 248 MRATH;Ofe naftt @hé exRit b tHRF cdndRfdal @Rd tRY therapeutic or
different i nj ections in separate syringes. In

comgéla‘emabf therappwiipsaclesied ot adminisertipy, qu:rae«m’c@@uy gfective amounts for

a g“é%’; %g}ﬁn]gglc]%@cbh géiérlrr}/lg%ci, %gl F)gﬂ V\%X rezlénscn : uon ?ﬁze?\g}]}}a}g tge skill and
Judgh{égfaﬂyle cEhitrat i ve dosages of two or nore act ive
redients are administered 10 together. Various )
%@éﬁ%@onwounﬁi tbe theranshticalbraffestivs omowHEpn By cptipated iutially either
t . .
i BECUFY 35T, 7L B, LA G ESEli g, mice, s
dogLp @fgsﬁd?ﬁe&n[rﬁhl&hoduj nay ztlkb Be usedantdetemmateoiit dppk@brlatefconcentratlon

cour se, constryed as_speci |caIIy ljmting
range g mqt%ﬂfe adipnistraton, o lﬂ%m&#@%@n e b pEddn defﬁawne useful doses
o i R P R TH bSO Aol ap oty may be
detefmilnled\hythmrdard‘l phamrﬁc&ttmpbpnfcedhh&s imvehtcubbmwreaor experlmental animals,

bed herei n and_herei nafte MPLES,
.. SRS o PEBRI TG LSRG BLA SR Giopulgtibh) fdyL Dy (the dose

lethd18H %‘O%S?tHe%cﬁaﬁ?aﬂBHj | oué HGSenféﬁb Hetv%etn' tﬁgraﬁéiﬁﬁpa{rﬁstoxw effects is the
which are offered to nore fully lustrate th

therdpevéntindex, budt ibr@nnde mcprb@ed c@n §1n6r Lreuo,aEDso/IrDso ng Pharmaceutical

the.sco he e l.es illustrate . the .
compPRGFaRTonhat Rese BOeSREBHES: RsoHeleniine Taiita plipined from cell
cult@d dssiab@aﬂcﬁédﬂnﬁgst@cﬂlﬁ hes®e Q@é@@%ﬂﬁuﬂaﬁngf b trdrpe AN doSge fBr human use.

vivo. Those of skill 1n the art will understand that
Thetmagee@hnﬁaq@ésmd suly icpmpositionshés erafwahlyl edthiemr eangat of circulating
concernl r%khong Lfl?a‘:tl C?c?&c?eré ]? 'Xlltﬁ ﬂﬁ},}e‘t &\énﬁ)nttogfcgy; ghg Slégg ! 'e%‘a}y\@rgr within this
rang® QiRpérding epd eHeeddsege foathlesmployed, kengiiwiot b thet figiefNfand the route of

However, it should be appreciated that those of skill
admlfHSt‘EaﬁlQnart should in light of the present disclosure,

ap t ange

spg\ﬁc(?r? @écﬁiéaﬂgdtg gt% %%eﬁgr e dlﬁlg gq%é%ggffan stﬁ M)Stt())tta gewed with regard
to thd kempsounsl(¢)idfathe rpesseht invehtibroiridickpan tiniigl targen plagma concentration

spirit and scope, of the invention.

le 1:
rangpsige JE t 4PRFO e Mol nkEmbf te h@évpr%@ﬁiefyg 005 HggnL-ngreferably from
appr%ﬁﬁl@ﬂag SSE' ! 9?%2&1‘5}%5121@&? 3P ;@ﬁLabﬁﬁY)?e heféﬁq&'fﬁﬁn %p%roximately 5

one nma par e rtain conpounds’ of t I nvent1on
pg/mlokd apmoxitiatedy 19 pefmel.r dd achiepo suvdiplasina doacenitadions, ding compounds of

the Beiinans by AU PRI 2 QRS S HR OriokE ¢ 108D e, depending
upod th@srbﬁt@'o‘? a&ﬁ[ﬂ?ﬂ%@ﬁ it & parfi®@Mar®sRERRAN @kthods of delivery is
accord |ni; to Schenme | using free amne
j

provideddinche Aitenatarenandl istgenerally avpiddble Bnpnastltmr@rﬂameﬂtxeuamt In general the
dose3 080 Fo R se-hF RS o kg P0ut Praat, 8 d2ut 0,15 o about 3g/day, o

about-0.3g to about 3@fdagXanMbdut 0GR torkbbut RERIagMnNEfgle) H1|v)ded0 br continuous
their salts are prepared using Procedure |. Tab

doses |fonpqut@nb‘§e1«gbméneﬁNefen@éO&trﬂOritwbwtl 10 kg (Wb dosg matYsbe adjusted for
patlé&lfn%t %oq%ﬂ %lgﬁltﬂ'ls WE];gl}I é% A@ﬁdléﬁlﬁ;{'ﬁﬁ | Pufler 48 E(gfr ce
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1d 4-O0 2 d 2,3-difluoro 3d 4-Ad 4d 4-CN 5
d 4-F 6 C 4-iPr 7 Br 4-C 8 Br 4-Me 9 Br 4-iPr
waoBnsBeLl 11 Br 4-Ove 12 C PCT/US2005/008481
4-"([Be eR4dR A64dgB evilt bl deRtmed by the prabitiontdr, inlight 6 fabtors related to the
111) Internediate-1: This internedjate is prepared
subjepdithd) reRwEesdiradmenty Pesage end odwinigipation ave afiosted 5o groyide sufficient

) - anj d 13, | d, 01 .
eve e o B 5 AR A0, Tl B0 R Yo e o
acco@iit iaclude $1® devéiitylofghe 8884se skafe, WenerdllialtMobiite subject, age, weight, and
Al ternativel this internmediate is 10 prepared using

gendpf @Eﬁ’&tﬁubleitléi% time sndHpieaey ghedininifration, drpgeomBimagon(s), reaction

, i.sal ( 1 30. .acetic ..

e ot AL SREASAR o305 "o BT B8 B s may
be adalnistere@Bvélg,3 (6994ays ESeBvedkl 3r Oiiedvery twit weediepéRtins on half-life

This internediate is prepared using Procedure-1 with
and eJepncsIater &%mrﬂeﬂﬂé%n{lqlf@omg, 15 0.5 nmol ),

2,3-difluoro benzal dehyde (109 L, 1 mmol) and O 1N

subPuri tes 21 ithe)C of the Inyentienconpound as an

acid salt (158 ng, 75%. ES-Ms: 319 (MtH) +

| nAdsonfiatlingtveiilin thehicepé nf thepeckient iavéergiopraeptiedd vissi metabolic products

Procedure-| with . .5-chlgratryptam ne. HCl (462 y o 2 C
of g QoS Jep Oy BT ey PO B g esl SRyl e fhy oxidation,
redudiblrd, Uydfol 3G, arkiBatidn, dsrifiick®orf Bl 1RO 1iké tdr&he AUIRRHSE RIS compound,

o an acid salt (825 ng, 99%. ES-Ms: 317 (MtH)+ 113 VWO
primaatys dog 9P 6 anpaRticSPOoSHe0 8484cordinglys rtheli iaventivn ififslwles compounds

procl S E U LSRRl ASFL SR Fid ulingvcs o mammatio

tissub@n zaahalefyt eor (B@biodhf tindpuiiicant PeliN fmidtabblié radiabcthereof. Such
(8 m.) to give the title conpound as an acid salt

prod(&4 Gy pieplly 206 ddentifist bSpreping Mddjo-labeledepn@t at H3pecompound of the

inveé?clg}s,”a@?r{;{%{sggigg% E%I y tre%tg tgeq?ﬁj;gseeggg, gPrregt%? %Iﬁe{neé{)oa,x 62 mg/kg) to a

mammal such as rat, mouse, guinea pig, monkey, or to man, allowing sufficient time for

metabolism to occur (typically about 30 seconds to 30 hours), and isolating its conversion
products from urine, blood or other biological samples. These products are easily isolated since
they are labeled (others are isolated by the use of antibodies capable of binding epitopes
surviving in the metabolite). The metabolite structures are determined in conventional fashion,
e.g., by MS or NMR analysis. In general, analysis of metabolites may be done in the same way
as conventional drug metabolism studies well-known to those skilled in the art. The conversion
products, so long as they are not otherwise found in vivo, are useful in diagnostic assays for
therapeutic dosing of the compounds of the invention even if they possess no biological activity

of their own.

E. Pharmaceutical Compositions of the Invention

While it is possible for the compounds of the present invention to be administered neat,
it may be preferable to formulate the compounds as pharmaceutical compositions. As such, in
yet another aspect of the invention, pharmaceutical compositions useful in the methods of the
invention are provided. The pharmaceutical compositions of the invention may be formulated

with pharmaceutically acceptable excipients such as carriers, solvents, stabilizers, adjuvants,
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1.5 mol ), 4-fluoro benzal dehyde (322 L, 3 mmol) and
0. 1IN sulfuric acid (4 nL) to give the title conpound
wa@sgooanseed d salt (250 ng, 429% . ES-MS: 301 ( MHPOBUS2005/008481

dﬂuérﬂg eertyeaéo&&lgmg uqo%%;fﬂ; gtléu%tr d'b? &nhﬁst&hggaa@gddfgagge form. The

I’ng Pr ryp am ne
pharﬁlacmmslal) compbsmpmso shyduldd %enaially?fbed&)rﬁﬂ.ﬂeﬁékﬁ torlachik®e mmphysiologically
O [furic acid (12 nl) to giv tEg)etltle
comezg & may, 'ange groglaqi pH§ 280w} tozppll of ploutl, prsferably about pH 3

n r re
o IO A O S B ot

embodin@ntenizlngy e }nhfeured ﬂtm nizeapld éhydjesté B2 range frommatiopt pHP.0 to about
HOlN sul furic acid (8 nL) to give the title conpound
PH&R a0 acid salt (330 ng, 36%. ES-MS: 363 (MH) +

| n!\/@d’rgeﬁﬁrﬁ&ﬁa@y i ghdtrﬂ{a%élﬂfcgl %&ﬂo&t@ﬁ@pﬁf af ﬁﬁ)‘eﬁﬁon comprise a
Procedure-1 with ronot ryptam ne. HC1 (55

ny,
therapfmuc)allyport mppbylg{@mﬂ)e eff@cytlveLqmwnhﬁﬂa)t leastl on:e manound of the present

1nveﬂ@%ﬁ, g%%e egu\yxgh%ge on or? § L tu%féf% acc@gtaé% Eﬁerﬂs Gt %mnally, the

pharfriftéftital Mrhpssiedns\Elthe itvehGon MagrdBRdirRE & ¢oinlﬁﬁaﬁﬂihr &fcompounds of
usi n% Procedure-1B with 5-bronotryptam ne. HC1

g
the present dpmyion, pr meyuasldn powcesl aqtiveningregiaent l)m Ahrgtreatment of

d
canclf Sdeful fhflobatsy ekudyPiCubbliddhbipflofoTRENTC S
! nFmdﬂl@tseefgth@qﬁmﬁU ivcreiiéh, e. @5 fohpaenteral or oral admlmstratlon, are

r odu t/| n iafe is pr?pared usi ng Procedure-|
mos{fyplsa 191}1 salings, gelsionszor sygpensiopggyhile nhaleable formulations

for pAul 9@1¥1 nlﬁﬁ?éﬂﬁg%?ﬁllgqe@ Isjor %to s) with on%lJ\fggmulatlons being

c acl e’ conpoun
genelnqltyr p@tﬁemslul Aapeefaedt pl(a%ﬁﬁcamﬂpali%&%)posﬁﬁnl\,ﬁ th8G8vention may also be

T BRI T S I
pr1013€b %dﬁmﬁﬁt}atloﬂ | ARBMARV fﬁﬁﬂﬁ%&ﬁ%y Q&niagsﬁ&ns”&rf tl?é"’m@entlon may be
nmol ) and acetic acid L) o glve the tit

rrmllﬁigbasrscma:@ %tcenatoentmhts Kabtethaanh%lme ES-MB: 369

oG P cRIP e Ry s SRl B Hidtio. foda (B TRpgSeipient  for
admﬁngﬁ'ﬁﬁbﬁ of §pﬁﬁﬂnﬂc@utﬁﬁpig?9n€j ehoirigs thé 28mbourttisBTRhe pra&t invention. The

O IN sulfuric acid (8 nL) to give the title corrpound
termargfeaﬁ t(h@mdplgagmacqmgl ergipiqohat sy Msade@istener Ryithont andue toxicity.

Phar\#gc %cg(lg%gc?e tab?e | g&‘%gtgga{ég gig’tdé?rémﬁlg Q%gspggtggybmepaﬁcglﬁr composition

beinf -aldmriterefp bé iwdlIng. biCihe( Fdficul®; methodT®REd to administer the composition.
p- ani sal dehyde (491 .tL, 4 nmmol) and O 1N sulfuric

Acceydingly; stherg sty 4 eWidse verielye of c shifblm dorsulationsciad pharmaceutical
com d?sjlt‘ion(s%éI e ec:ng? ngzﬁntl%‘ﬁ (@ §5Z{e§r{\ﬂ'{g}> *sPharmaceutical Sciences).

nt er me
4- Sﬁrtd‘bﬂ)ﬂf eRabientsdmyy -bet dupvigt) mbkodlet didtyidelude daige,0slowly metabolized

nt d a repared by co
macrlgr) | zli‘?dp p]és, pol gg/agchapglglg ﬁﬁg{ﬁctw acids, polyglycolic acids,

polyfheﬁg aﬁhllc%ug@ I?i}ﬂl)lo 408 Q'E]g&lgfﬁ%rs Qﬁﬁf ﬁgﬁ%@ﬁg%%&ﬁ%%.?f)ther exemplary

pot assi um car bonat e ,
excqaants pothde i antioxidadisdench1@0 asgyrbit aeid] chelatid® Ggehts ofuch as EDTA;

t one and heat to, ref h ring. Afte
carbGrats 4071 af oyt gl selllostne bbbty st loeylose, steari
acidUfd M) such RS 0B VA, @l d1ldPs10mdRMANDAvetting or emulsifying agents; pH

buffering substances; and the like. Liposomes are also included within the definition of

pharmaceutically acceptable excipients.
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solvent is renoved in vacuo. The yield is 4.1 g. Then
Internmediate 12 is prepared in accordance with
wee@spsIse- 113. Thus, 5- Chlor ot ryptaini ne PCT/US2005/008481
hy %@%iaﬁﬁé&ﬁtléaqe’éo sru]onQ m{lecntl%ﬁrﬁhﬂﬂ% Wr&ﬂlated in any form
rphol i n-4-yl-" ethoxy) -benzal dehyde (
Su1ta-b1€2 B)rrth@llljtemdwdanethod)bf gﬂmmlatatxanetWheramtmdedrfer oral use for example,

bl ﬁe@g ? is 15 heated to.,about 120C for 10 m nl.i

ta frs t&iTECo MY alia oy HERCHOWEr TGP-2988RRF LT W@"ns dispersible

powt&i8 kR (cRidiAg &lier0Rved PXSREor ABRSSARidIES)] &nﬁl@mﬁk—)hard or soft
is added to the cool ed reaction mxture, and th

capsylei 8yrPBRS Pr |efigire dnaih de aesesl- w@qmmsmn@flnmé@dorﬁ@rt otial @se may be

prep(ué)ed&c]%gllrﬂgr? {ﬁ %ny?cér?et .é:d %ﬁi i tfﬁg ! 636 En%ﬁg%%ﬁx?e %%é)hﬁrmaceutical
comFQmﬁ@isE ahy dnchr cdrhg&t@cﬂ{shﬁhy B@ﬂtal(nlgr& SOmogA Y@ent theluding sweetening
nternedi ates 1 t hen_be used to prepare
agergp HIYOIHRE agnts; geloring @ﬁ?lilt& AN PEesIHingpeen's, oy ¢ydeigrrsgvide a palatable
rephitiggh VIl as follows. Conpound 2: This product is
P pprepared by Procedure-I1 using the Internediate-1 (3
g, PRathaceaichlly (atmpkablecbbtcﬁmaﬁ@ paimtc&laﬂjz sgifabit forhfhe4n conjunction with
ol n DIEA 2.5 m,, 14. in di chl oronet hane
tablqtsz@lc)l%@ se&aalpé? vieert gauents, Isé“’]& aﬁﬁs%%seascmufrbobéwa@p carbonate,
lactcés%o«g’r‘g%tgml élzsr?}dé%rgjbhﬁ %ﬁé%%%%paﬁn% ag&luswl géﬁ@ﬂ a# crdddhinellose sodium,
crosi;-lhhbﬂ?d‘rp{dzlldﬂr&- ﬂla(zkaitargh @. a2gimivodc)d; blmhing/ hgcnitﬂ (sud‘f as patidone, starch,
lé %ﬁﬁhﬁ and DI EA (52, L
gelai %F‘E}ﬁe? °2tm$r1_a)‘%e‘%t§r Fichedst W@g‘?qsﬂné SE“&FP;S%uﬂ%F‘%sa‘“d or talc.
Tabl‘é@' hy BOWRRatedddt Tl béddated Bkdin é@ﬁuﬁﬁ@éﬁ}l&udgﬁg microencapsulation
Conpound 5: This product is ﬁee pared by
to delaycdigintagrationugid gdsdnatubrntnert cgasttcamzstérm trﬂg:t amdmereby provide a

sustetlaeé] %éthél %r r?rrh ggroleeor{o Eﬁ? %}%ﬁ@l%ganﬁlm(zrzﬁ%}g BB”ﬁP \§léch as glyceryl
monbft@arbtetdr @wﬂﬂr% alofié bEwRR WaRHx thAPbdBmpthIA..
ES- M5 H) +. 115 WD 2005/ 089764

Pcfpmgzl@@@s 4841 useonpy PRCRISO. PreReiechpo diaisk g¢latin capsules where the

actl\%fﬁgr%ifegbgzm )Jr%]am \fl%lg)&rg ?I%‘ieso(l?ﬁﬁ cHolﬁllo f(grh ak{b%egr%ﬁ%)sa%elac%ose calcium
spﬂ@tle)or anslirDoEAs (ﬂgdlaﬁ@ca@sﬂﬁ@bvheﬂeﬁ th6| hﬁtNthQx@Eiehﬁi@ énifked with non-
to give the title conpound as white powder

aque@s%or oplgmgaum, ssughy ¢s @hferpin., ProBrsaY ghyeal pphreéh%@r@dgiagq peanut oil,

the Procedure-11 using the
hqu]ldﬁjtagarrffr?rg g@‘ée-b‘gl'(m ng, 0.2 mmol), ethyl chloroformate

(2 . etriothe@ ambodilnengnphdongéenfiv@ lcomPodtiomplgf ile invention may be
di ch th mL) t the titl d
fo nq}‘ilé;c? g%g%gfs?c?rgg:(oﬁgéms %9 COI!Eé)eUR}é 0 t&%p@?@f 8&&}%&# ui.j1 gdmlxture with

at leg;R 'YRE gﬂﬁnf'ageutﬁlalli aweg%%fét exoihidfi %Qi@e[eb‘?ﬁdfo@Xhé Bﬁnuf?ctgre of a suspension.

Procedure-T1 usi I'nt ernmedi at acetate
In yﬁ&n@thmmhquﬂemh pbarmahenychl cmmpmstblfons nﬁﬂhe nﬁvlbnﬁdn may be formulated as

dlspaﬁ %hfq B?%ﬁ%f ﬂ@ri‘%ﬁ wblgkfob Ptﬁ@a{aﬂenﬂfﬁ @semm thesaddition of
suitaMll &Rigaaweler (10.2 g, 78%.

Excipients suitable for use in connection with suspensions include suspending agents,
such as sodium carboxymethylcellulose, methylcellulose, hydroxypropyl methylcelluose,
sodium alginate, polyvinylpyrrolidone, gum tragacanth, gum acacia, dispersing or wetting
agents such as a naturally occurring phosphatide (e.g., lecithin), a condensation product of an
alkylene oxide with a fatty acid (e.g., polyoxyethylene stearate), a condensation product of

ethylene oxide with a long chain aliphatic alcohol (e.g., heptadecaethyleneoxycethanol), a
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15 ES-MS: 467 (MrH)+. Conmpound 11: This product is

prepared by the Procedure-11 using the Internedi ate-3
wQ@ e@sn8p760D. 2 ol ), et hyl chlorofornate (29 LpCDUS2005/008481
conJE'ﬁ)E’At)onaﬂ‘gd@t%‘F e(tﬂ’ﬁellze ofid3 WPl e a'rt'i‘al &iecp meﬁ{/&f'%?ﬁ?efaﬁ? acid and a

to give the title conmpoun white powder ngy
hexitkf) dnhydEgleN®:g., my@@gth(ylﬂap{)sqarbﬂ@o mmm)nh:a‘@z arfinthickgniog agents, such as

carbpﬂltegrlﬁg%{@g éllgl }teagr_a?f oce%{lreﬁ?ﬂm sfhﬁ%gsrﬂeg?lgés[ Wpf also contain one or

mor€ @r@eﬁaﬁ%@ﬁ»@h( dsBadetic hedd mwmyD alﬁﬂ& Blpkdpy( %ﬁh}tdroﬂl Béhzoate; one or
in dichl oromet hane (2 m) to give the title

more g@lpnna ages; WRF pemesswevorz 2genfs; BYope oESIONEsWegtening gents such as

ound 17: This product is prepared by the
Sumé$3%%%m?§ﬁﬂp using the Internediate-1 (47 ng, 0.15
mgihy, phéroiEsetitidad h@ﬁmbsmbh@ beﬁQr imeértion3@ay als6. bd3inMie! thrm of oil-in-
and DI EA 39 L, 0.23 mmol %P di chl or onmet hane (2 _nl)
watqr ergilgiens. th ¢ iofly PhassrraYnee asvearipble ol ay glivergil or arachis oil, a
mlnél‘?:lf/%ll Joth %@h%ulﬁ afla%ﬁ (Mmfxtuﬂgomﬁé’s@d S?uﬁgblyynﬁﬂﬁf}fi’lgéjgéents include

priepar ed r'ocedure
natukfﬂt}edidmdlr@t guﬁas( 30chhps Gurh acwoial hnd egdmyl tragabarthf aanedlly occurring

, 0. 26 [ 6 . .
PhotRb s S S? G) e B SPSBETE i S RTOMEHER i 1 acids; hexito
anh%ﬂr)%eg %u% Xsesc;rﬁ?ant ﬁl%h&) ﬁémd%g r%ggﬁénlsmnt ﬁoﬁ?ﬁsﬁjgﬂ; tgg?el;t)awal esters with

ethyjame pm@d sdu;h a:shmlymo@cthgllsme sifbitami giongolehte. [T emmislommeyRlso contain
bronD yrim di ne

0, 3. ;
swedshaipd a0 B SHea: nSVrapS T Bt iry ) b fpriatgth With sweetening

agerﬁ@-)su&lp a%l‘ﬁ@eﬂ)h %oﬂbitbl &r $RFREURHCK ftmihtiofly May alss- &ﬁtam a demulcent,
ound 102: This product is prepare by

apr@shefanm@eﬂnypeng pt mc«ulgrmgagm I nt er medi ate-9 (74 ny,

%rd(ﬁll?{ o&atly,r fﬁ %%ngt%g ! ycaf c?‘ﬂp%%&oﬁlf 8; g}?elpﬁe lo)n n%'%fdle%in the form of a

sterﬂg—)nﬁ:&a‘tﬂb V[ﬁeﬁdi‘ﬁldnl tsueh Q@ np Gtenide agjeyhible eaq@@me emuBion®r oleaginous
. ES-M5: 411 (MtH) +.  Conpound 140: This product

suspegmgm epaisemusion pesyspprseumay by forsiHefed gecording to the known art using

ok B o Py o B ARY o e e

aboWen Tl sedtile Iinj%ilﬂa pﬁepéﬂttlﬁh)ndycalgj beea E%ﬁletlhjebﬁblkcﬂdihﬂid)ﬁd)r suspension
as white powder 15 486 gl\/H-H)
in ae@m‘g@gﬁ Barfg’@ral}ymcgepﬁzﬁgg ggFeqt or ﬁQl@‘ﬁgf fgh By agsplition in 1,2-propane-diol.

The s'ié?ﬁ%@éé@tab]lé #)?eplei Bg Ifhekls aélfrsléli E)g p?éiﬂgg@i idns gyogﬁﬂiz@{l% (’V%?ll Among the

acce(p%ld_ Velﬁiclﬁs rand | $o,lvdﬁt£tha¢]rﬁ)£y be enﬁpl6yem1rmﬂe) wawct Ringer’s solution, and
1sot$@g rs] n%kgad%g ﬂlﬁl?é )In tagdlglor\{ estetrl ee ﬁtxle ﬁs may %uerlllgpltgyed as a solvent

or suspending medium. For this purpose any bland fixed oil may be employed including

synthetic mono- or diglycerides. In addition, fatty acids such as oleic acid may likewise be
used in the preparation of injectables.

Generally, the compounds of the present invention useful in the methods of the present
invention are substantially insoluble in water and are sparingly soluble in most
pharmaceutically acceptable protic solvents and in vegetable oils. However, the compounds are
generally soluble in medium chain fatty acids (e.g., caprylic and capric acids) or triglycerides
and have high solubility in propylene glycol esters of medium chain fatty acids. Also
contemplated in the invention are compounds which have been modified by substitutions or

additions of chemical or biochemical moieties which make them more suitable for delivery
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20 (MtH) +. Conmpound 225: This product is prepared by
the Procedure-VI using its free amne internediate (78
worgos/080784 mmol ), met hyl sul fonyl chl oride (16 LPCDUR2005/008481

(e.g. Uﬁi@fehs@ﬁtﬂu@llﬁAb(o%E’tnlqty, alRlabilitp] decidase adiicedd! 1@{1&1&5 '\E for example
(2. L) . to glvethetlt eco ound (32 ng, 34%.
by eﬂmﬁqmm)glycozsa@@ eicThi s product is pr epar ed

E%re@élg&ggﬂﬁ&flgéeﬂts ltlgig antle}i yﬁxﬁlf §f(’) @E]pgese ltélt%[%n todflgtg}'?(’e be formulated

for (&aE admidigtratioh BA 4 3ipid-based Zoﬁiﬂiﬂhﬁorﬁ@ﬁitab@d €6 W@El‘ubﬂiﬁﬁ‘ compounds.
to give the title conpound 60%

Llplérbeseémm ulations s gepfgallyranhanes thaj pga(l ,brc@wll,etbﬂnty Oﬁﬁ@cﬁmomounds As
suchbé %ﬁ@%&&‘&)}h% %‘l%t?crapgglﬁg{)s%&izof the invention comprises a therapeutically or
prophylaemdady)effeﬂh@rmhc}un? oBa doiptiatdrafityeipiesdnitin@ntied, hoddtis with at least

si ng Procedur e- I nt er medi atef]fZis then used to
é@’f’é‘g @g‘fﬁ‘f& blgﬁgmplent selected from the group consisting of: medium chain

S

suche@t @p)rylwsamg cirsclatiyraeids) and piaM@c20allP88TEable surfactants such as
bJrSPé,gOS/ 008481 I n.accordance with Procedure-I1,

POIY?’HE S hyarozeRatedeasts ol 0. 20 mol ), et hyl

chiipraf QidrRke( gffdbd hbodithed? By dextrffd
G sgpro il ﬁy?am B 17g i il gﬁ‘? extrid may be added as aqueous

SOIUMIIQS@WQ@BI‘S n Prefetigd eYIéOdfmtrm& meludQ hudl)oxapndpslt, |hydmdyahyl glucosyl,

mte raty f.or nut es
mal ol R 8! Rerdiins® ofler P 20t PearflogeiRt  SgRtcly preferred
cyclédentttth Bblbilite ehBarReP W i ?d@ﬁyﬁ%pﬁt@ﬁﬂl%dx‘(ﬁn r(ﬁY'B"(l%edwhwh may be
phase HPLC on a C-18 columm using a gradient of

added tetayyi ofy the @boyerdessribed g@;ﬂp@qatgmsvgptﬁqrtberzg@prove the aqueous solubility

char%elg kgﬂ}pﬁg %E)fngg)??ds%f Q Eﬁ)&%en?ﬁq%ery: &1 l ) \eﬂ'/%gnagﬁ]gﬁ) n#,ﬁge composition

commisEe Pr1ecetu r%)"/ﬁﬁhydiéxﬁﬂ@byl@cyfcﬁlfdeﬁtrﬂ@fm@?d b@ﬁ&h&)ly 1% to 15%
formati on reactl ons according to Procedure-||

hydreyspserid-ersinderinT and cynomars Prrisrablyriemad 8% © % hudisaypropyl-p-

cycld&%{oiﬂl PERC Eggﬁﬁ df s@&b@;}? gﬁ %%élog%&)i( é\ﬁ% Z?lh%%ﬁ (fl%é’xe amount of the

comlﬁ)lﬁﬁoﬁﬁwlpremdm@eﬂmbn mllﬂhefcwmpbsammd (2 nm) to give t he
title conpound as di hydrogen sulfate salt (64 ng,

I. 55¢mbEStioMBherdapp (MrH) + Conpound 329: 15 This product
is prepared by the Procedure-VII1 using the

|( Nft % AR '8855%1@%0 )égrﬂblﬂg an cgmpm ofi thé E@s@ﬁ‘lﬁ%ﬂﬁ%%ﬂ?om or more

and triethylam ne
othey @ptmwpng@dlen@)uspﬁﬂ g Viee tréadment b%cem@mp@mmﬂl(lgl;omppunds in a unitary

dosals P Pyt RPEFDCIUNES. (TGS g e e PP scquential

admicfifrati®h t0. 2 paBientMiPIneed Zoff tromnRat, hywreh! a{rﬂﬁlgmad Sefditially, the
L, 0.3 mml) and DIEA (70 1,, 0.4 mol)

combipgiino meAve bR apdmingstered ino twie ver ot admlals@r@hwundlna@n alternative

embd&fn‘é&t Rg%g%ﬂgh%h g&g}ngsgs ?nelEo? rggreepcgfhéagué%* @]%le present invention and

one d?rmedddmohdl adBvar@ggiddientytyediffenbicted. (36 ng, 0.1

The skilled artisan will recognize that a variety of active ingredients may be

administered in combination with the compounds of the present invention that may act to
augment or synergistically enhance the VEGF-inhibiting and/or anti-angiogenesis activity of

the compounds of the invention.
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25 mol ), 4-net hoxyphenyl chloroformate (22 L, 0.15
mmol ) and DIEA (26 L, 0.15 mmol) in dichl oronet hane
W@ 20051039760 gi ve the title conpound as white pondBUSZ043/008481

Y Ac8diffing t%st'hb/[ileth&ﬂslof(t% lifiventi&X AP bSmbikation 68 lél&t?s}e"‘mgredlents may

Starting Materials, Scheme la Schene |a can be used
be: (hheorformudased emd adromisigred osderiemedl sithalbangelsly in gepmbaed formulation;

@ Fofid B %ﬁw"%fx? o3 A 5 selplicaEHMAToRECRr &) fy sny other

combinafiol\e Nneﬂ"khbwﬂ i8 tH@aﬁOOWIQﬁ%%ﬁ%red in alternatlon therapy, the
PCT/ US200 O 481 2-fural dehyde (0.05 nL, 1.1 eq)

methpdgeaf the mverdiont mep Q@FHIELS@ ridevisteyipg aori drdivening they, actlve ingredients
sequ%{ﬂ?aﬁsré § gdtl)n L Z%en%%%tlo N%geihsfl 1&1 su%lge%;s:folrlo{]all?gétsﬁ tplf]r&%%ﬁ_ﬁapsules, or by

diffelrdrit Anj¥tios @Agephitcasidides| @Wgyneﬁh Qufiaa Gllte@atioh Xhd#hsy, an effective
is stirred at room_ tenperature for about 30 mn. eH

dosagg @l spdly B dpgredisat ﬁwﬁaﬁ@sﬁege paqaqqemlai%dz Ghetowaly, swhereas in

mmdﬁ%hgc;ug?tggr gﬁ dg%éc%eg c%gée%% é%&g-rgﬁﬁn%g gtlll\fee Cn% ghen'tsS are admlmstered

togeﬂﬂy eVammswaqmmbsr aft iettrinitegi soanbiBatich therapy may ak0UR L@édl
nple 1C - npounds of Fornula |,. Schenme Ib

(849 .
Al ferassft wewlerseaélﬂtng ¢ SEPIRMON: the allpwing Fnnies are included.

S
o BgRgget R0 QSR Tyl ol LR SRy iy

limithfg feBinvéntsus pech suchnvaiatioesof lt}mnnvammn alowAk(a@wR oy, later developed,

wh'cég'gf%ég‘? | &r}t@rﬁqﬂi @BI'W?]W(}# |O$lg g%ﬁl%gtl aieligféss?d}gfrqae‘rp fall within the

scop@@ e iRPeron 4k aéscnbéwherteﬁ%alhefelﬁafe& Hlhfnd$s cool ed with
i ce-bath. The precipitated solid is filtered and

washed with water (3X100 m_%\@PfOl | oned by hexane
(2X50 i) to give crude iA¥AMPRESduct B. The 15

collected solid is dried under vacuum at about 40C for

ab&h@ pmemﬁ invmiogi iy de®ridFd inmobe deinil vaith redere@@9p. thdfollowing non-

NB rl NO2 THE, rt. 1 h, .83% -
it ReeB e g ot e ™o ey £k Blselonng T ousgr 5 axe not 1o be
constri®d ks ilinifitie thd 3€opelthetedf.t MR éxagil@dilludPateithd p?eparatlon of certain
sol ut| on of tetrabutél amoni um bor ohydri de (11.

com%n f pf s igyension;rpe péwtlyg pﬁphe%mpmdwmmr@@gfor in vivo. Those
o sECH eS¢ R0 O B o PR SIRESBHSS: rprsns
techifig(d} des¢ribeBihniey thedanéntork ay Eiinctisn Waglhi@athwipkdetis@be Fthet Wy &Rion, and as
such%rc])nstitute preferred modes for the practice thereof. However, it should be appreciated that
those of skill in the art should in light of the present disclosure, appreciate that many changes
can be made in the specific methods that are disclosed and still obtain a like or similar result

without departing from the spirit and scope of the invention.

Example 1: Preparation of Compounds of the Invention

Using the schemes and procedures described above in Section B, one may prepare
certain compounds of the invention as follows. Other preferred compounds of the invention,
such as those in Table 5 below, may be similarly prepared.

Example 1A — Compounds of Formula I, Scheme I

Certain compounds of Formula I may be prepared according to Scheme I using free

amine products/intermediates, or their salts prepared in accordance with Procedure I. By way
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20

brine. The conbi ned organic | ayers are dried and
evapor at ed under vacuum The residue is purified on
W@ 0050897621 to give 10 289 of solid C (83% . BpCTMOR2085008481
of elliidfle, BdtA 11RB-fatid 5y II & thBlr Khaltdbrel I’é?%e(ﬂ"ursﬁlg rd%ddre I. Table 4
25 ¢ Cl 119 WO 2005 089764 PCT/ US20 008481
illushetep aertain Sise emings (110, @ thair sellts dgtesmediates luktli on (100
ng/m.), 2 eq) and Zn (725 ng, 1.2 eq) are then added
to a solution of indole pro’ﬂmb:lb4c (2.49g, 9.24 mol)

in 164—+H—o6 THE Tha reae viturna 1o c-fnrrarl:\

J LILIL ™Y \v4

room ¥ i@tﬁr pr nP Erlfrﬁ (m)n n;RII 7QFFF¢9|AIW,§16 (IIH)?
eq) |s_tHen added. Aftéd about 30 nin, addPMeonal zn
(967 ny, 2.6 eq) is addéd and stirred fo?3abfutro2 5
hours, foBlowed by the addition of further 4201 (845 ny,
1.4 eq). After stirring@t room fenperat uggcNor about
15 nfn, Zgis fiittered e and tThe residue j§

concmrra'ged—a—np dirssotygd T THF *icucu g
H t ﬁ hpo Bhld

I
| roat o h . _ ~hl Ar~AhAan— \ o
SO U LAY AN A A2 Ill_ .4] Ty A>3

b

Giﬂ S LI} II LICQLC V\IILII 'J Ot
(0. 7leq) an stlirred at Pl'roomten 0
) \JII Q =" - -
hours. Th8 reaction mixBlire is concentrat ef-Méder

vacuum anﬂ purlified onBgilica ge] to give49B8.5 ng of
the desirHd nitjrone product D. Br{\ N-O Br 3N6IOH N
(+)-pP-AQ1, CH2CI2 NHBr 10 DA A (+) 4Rt (6.93
., P7eq1585. 8 |mg 7 ML i CH20 2)| 3% Tl Ane eyl andky)
sol uttonof mitrone product D (350 g, 0. 93 mmot)—T1n
60 nL of dichl oronethane. The reaction mxture is
stirred at about -78CH 10, days and quenched

0
with a mxture of 10% :li:| and 10 nmL of
wat er. The aqueous | ayer

Rxtracted with
di chl oronmet hane three timnes.H15 Ri ned organic
| ayers are concentrated and purifkied;on silica gel to
gi ve the desired hydroxyl anyme produ1ct E (>98 % ee).

Br OH.Zn, NH4Cl, THF-H20 NH E F C ClI Water
(1@8@9@3‘1@:&MC1 (2.5 m., 5 eq) and Zn (908 ny, 15 eq)
ar qhisrlﬁfénﬁg&iﬁt@ i% Bre%area‘(ﬂsﬁfg' P%gice‘aﬁréjy@[tﬁ)syélﬂwon?gt{%g@%ﬂﬁgl (5.8 g,25

E (O The reaction
mmal{) Isamlsaléedlyde (6dannL,eﬁQJanmlm rad 0oN ablbaric 4cidq§0 mL) to give the title

conf e G 434 T 5515 by O mmess

prep@ﬂtﬁtlﬁ o Bt lirl)cékﬁk'é-SB ﬁﬁﬁ'ﬁchl&i@ﬁ‘yﬁt&&mﬂ’%@l (NHEGE .5 1§n{Ul-) pléhisaldehyde

Q‘% 30 eq) are added and stirred f
(15. %kﬁ@ut 1¥homrd) apd acefisupesd (FH: migatet give the ktle rcemps>und1 @# an acid salt

K & hte and washed with MC. The
(25. %%ﬁ%)@gt%jsdrl\ﬁ%%% [~or or?et hane |ayer is washed with water
anthibiiiddate-Zhe organic | ayer is dried and 25
concentrated to give a boron conpl ex  of

betlAisdatcrBedine is Prapgredrusingcliropedugs-k sdihdehlprptoptaming HCI (116 mg,
0.5 mmol), 2,3-difluoro benzaldehyde (109 uL, 1 mmol) and 0.1N sulfuric acid (2 mL) to give
the title compound as an acid salt (158 mg, 75%). ES-MS: 319 (M+H)"

Intermediate-3:

This intermediate is prepared using Procedure-I with 5-chlorotryptamine. HCI (462 mg,
2 mmol), 4-chloro benzaldehyde (562 mg, 4 mmol) and 0.1N sulfuric acid (8 mL) to give the
title compound as an acid salt (825 mg, 99%). ES-MS: 317 (M+H)"
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THE This solution is | oaded into prepacked cation
exchange resin (preconditioned with MeOH 120 WO
wQe@5/0888764 PCT/ US2005/ 008481 and THF) and waB¢TEUS204/608481
“THE: .JeQaki ned THE solution is concentrated to give
39§Egri-%&llﬁﬁ—ree amne. The solid is then washed with
et Mais iatdnbdixtarie prpasdosing/Rloyedune-§ wathdd -¢ldoraty ptaiming. FE1 (462 mg,

2 R b 505 S A o5 ETRL AR i ) 0 ive o

title SN PYIAL dsah 0RYsaRES 1T BRI Bl RESOVE! BE8 (M+Syhene 11 as
HEFol P“”o*m ‘Saoaorxslia- QCH%’ONI—F Br NH2 ledioygr NH
Pymmgm_sr NH N H+ RNH2, CH2C12 --0O HHHAB |

C
(@) I 2. 16 ' dd
Do TSR RRERRS Breletiine o Ss R with o pyflohy pRasBERREL (374 me,
1.5 Imah)) 41ﬂho;&9erma1deﬁyd%0@,92 QIAGIHmBL) ah@@MN SMARIAIH &4 mL) to give the
The “reaction mxture is then heated to refI ux at

title ablmpourt2 a@ acid BItI(25bmgo#2%h RRMVENFO VIR ned at 10
that te %r ture for about 3 hours 20 m nutes. The
re@ﬁ%ﬁﬁg—%& ution is concentrated under vacuum The
r egihtiugterhedibietiy pRipdd Wsin Mbedduty-Dweth Baélﬂorofil’yﬁt‘aﬁl‘iﬁe HCl(1.15g,5

ether and hexane to yield a powdery brown so

mmelp.tisopronykkengtldetneei(h6a6 miailQmph sad O Neswlgic acid (12 mL) to give
the ifh s AL FRLAT (¥e NTIRETED WD 170

m‘nplllt}mhéale&eﬂl_ of 15 di chl or omret hane, and

triethylamne (52.8 , 0522nm)}

5- rhsishiptermedinterid PrAPaLes| wingafrogedusgy] witho bresaytyy pigweine. HCI (551 meg,

. ) t

2 m@éggg ﬁé?og(g b8 g &m& 4 uc?lgglffcgos}ﬁ grdrj@ a01d %8 ml) to give the
title tompeirat asraa afcﬁisaﬂb[@fﬁﬂ mg, BEPGY. mMSq 065 e t h sat .

NaHCO3 sol ution. The aqueous |ayer is extracted with

di éﬁﬁ&‘—"&!@?—‘ﬁéne The conbi ned organic |ayers are

dr [

o1 1o P AROROPLRE: | S bR e 01 (51 ms,
2 mthol), @tohfaldehﬁdaje@ilr;eﬁ anmdel)@ndL(L‘MS Juididit a¢RB(S RtL):to give the title

2.54, Exanple 1E. - nds of Formul a I

comeabiREREA-HF i 811 O 1) D ESTMSE 3 b VB mlicgnativly, this

e EIRE 3084 L poR TR 0 56

p-toluaBbByds 6.41 mL, 54.5 mmol) and acetic acid (120 mL) to give the title compound as
acetate salt (14.5 g, 100%). ES-MS: 341 (M+H)"

Intermediate-9 (Compound 112):

This product/intermediate is prepared using Procedure-I with 5-bromotryptamine. HCI
(551 mg, 2 mmol), 4-isopropyl benzaldehyde (606 pL, 4 mmol) and 0.1N sulfuric acid (8 mL)
to give the title compound as hydrogen sulfate salt (329 mg, 35%). ES-MS: 369 (M+H)".
Alternatively, this intermediate is prepared using Procedure-1B with 5-bromotryptamine. HCI
(10 g, 36.3 mmol), 4-isopropyl benzaldehyde (8.24 mL, 54.5 mmol) and acetic acid (120 mL)
to give the title compound as acetate salt (13 g, 77%). ES-MS: 369 (M+H)"

Intermediate-10:

This intermediate is prepared using Procedure-I with 5-bromotryptamine.HCI (551 mg,
2 mmol), 3-chloro benzaldehyde (453 pL, 4 mmol) and 0.1N sulfuric acid (8 mL) to give the
title compound as an acid salt (662 mg, 72%). ES-MS: 361 (M+H)"
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B 121 WD 2005/ 089764 PCT/ US2005/ 008481 fryptophan A
(1.0 g, 5.0 nmml) and 3-net hoxybenzal dehyde (670 L,
woe2850806) are suspended / dissol ved i n acet onPCT/UE®05/008481

(1 concentrated sulfuric acid (100 L) is
d%‘dﬁ%ﬁctlonls heated to reflux until all the

aI d"dahgnai&zrmélatmﬂ$’m¢d(®m]i’nog¢duye-l T S-anwcgrm).tmge.HCl (551 mg,
2 mg)p ved %Ede\ﬂyﬁ%?ﬁg:ﬁgg{ji?e na %m@ S@g&%ﬁ& :mr},()ﬁto%ve the title
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L
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follows. salt renmoval by extraction O Cl IN .
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preci pitated solid is I tered and washed Et OH

mL)(tQ @bverthy title cgpeunds vdaletpoBden €. 26 9)42%DhES§\dSt 3% ).
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evqm@sr qdctt@ EHpURdt BEP PrbEREEN uﬁlﬁ%ﬂ{éelnfd%ﬁ@dﬁf@-ﬂﬁﬁng, 0.2 mmol),
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mL) to give the title compound as white powder (37 mg, 43%). ES-MS: 435 (M+H)".

Compound 5:

This product is prepared by the Procedure-II using the Intermediate-2 (50 mg, 0.16
mmol), ethyl chloroformate (23 pL, 0.24 mmol) and DIEA (42 pL, 0.24 mmol) in
dichloromethane (2 mL) to give the title compound as white powder (25 mg, 41%). ES-MS:
391 (M+H)".
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413 3, 400MHz), 6 8.21 (s, 1H), 7.46 (s, 1 H), 7.22
d, J=8.4Hz, C 1 H), 7.17 (d, J=8.4Hz, 2H), 7.12 N
(d@ommamdlw and 2.0Hz, 1 H, 6.92 '"C-NO (s, 1H,
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ES-MS: 467 (M~+H)".

Compound 11:

This product is prepared by the Procedure-II using the Intermediate-3 (63 mg, 0.2
mmol), ethyl chloroformate (29 pL, 0.3 mmol) and DIEA (52 pL, 0.3 mmol) in
dichloromethane (2 mL) to give the title compound as white powder (31 mg, 40%). ES-MS:
389 (M+H)".

Compound 12:

This product is prepared by the Procedure-II using the Intermediate-4 (31 mg, 0.1
mmol), 2-chloroethyl chloroformate (16 pL, 0.15 mmol) and DIEA (26 pL, 0.15 mmol) in
dichloromethane (2 mL) to give the title compound as white powder (22 mg, 53%). ES-MS:
414 (M+H)".

Compound 17:

This product is prepared by the Procedure-II using the Intermediate-1 (47 mg, 0.15
mmol), 4-methylphenyl chloroformate (33 pL, 0.23 mmol) and DIEA (39 pL, 0.23 mmol) in
dichloromethane (2 mL) to give the title compound as white powder (34 mg, 51%). ES-MS:
447 (M+H)*.

Compound 23:

This product is prepared by the Procedure-II using the Intermediate-5 (30 mg, 0.1
mmol), ethyl chloroformate (14 uL, 0.15 mmol) and DIEA (26 pL, 0.15 mmol) in
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dlchQroﬁbﬁmanezglth) %o e(ﬁre t#d condpdtBd a}-withite FARAL 21 mg, 56%). ES-MS:
23 WO 2005/ 089764
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7
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%h}f—lgoﬂ‘ﬂ-ﬁ is %)Eﬁpar Aigg)% éheSPrggfédl}_‘e gé lbsnzgs heskéts %d@ie ?0 (72 mg, 0.2
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dichloromethane (2 mL) to give the title compound as white powder (51 mg, 53%). ES-MS:
486 (M+H)".

Compound 166:

This product is prepared by the Procedure-Illa using its free amine intermediate (141
mg, 0.5 mmol), Boc-L-Alanine (105 mg, 0.6 mmol), DIC (94 pL, 0.6 mmol), DIEA (105 pL,
0.6 mmol) and dichloromethane (4 mL) to give the title compound (105 mg, 46%). ES-MS: 420
(M+H)".

Compound 225:

N J=8. 8Hz, 2H),
H\ /
1

This product is prepared by the Procedure-VI using its free amine intermediate (78 mg,
0.2 mmol), methyl sulfonylchloride (16 pL, 0.2 mmol) and DIEA (37 pL, 0.21 mmol) and
dichloromethane (2 mL) to give the title compound (32 mg, 34%). ES-MS: 461 (M+H)".

Compound 242:

This product is prepared by the Procedure-V using its free amine intermediate (59 mg,
0.2 mmol), cyclohexyl isothiocyanate (29 pL, 0.2 mmol), DIEA (35 pL, 0.2 mmol) and
dichloromethane (4 mL) to give the title compound (52 mg, 60%). ES-MS: 438 (M+H)".

Compound 279:

This product is prepared by generating Intermediate 12 (6-Chloro-1-[4-(2-morpholin-4-
yl-ethoxy)-phenyl]-2,3,4,9-tetrahydro-1H-f-carboline) using Procedure-I. Intermediate 12 is
then used to generate Compound 279 (6-Chloro-1-[4-(2-morpholin-4-yl-ethoxy)-phenyl]-
1,3,4,9-tetrahydro-b-carboline-2-carboxylic acid ethyl ester) using Procedure-II.
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mg,'@%éQs {’soilazec(ziﬁl a j;lelld)w s<ﬁ}d7 FheFar® Jn(r@cediﬂé)maygbér dpplfed f3r &ﬁer carbamate

(m 1H, 65 (m 2H). 375 59 (m 3H)
fonr@tlp@mcsonmmdzr)g toé’rece@lgrecH 1 H, N _ 7.48 (s, 1

H) 7423490 =8 4Hz, 1 H), 719(d J=8"4Hz, 2H).

7 )=8.8Hz and 1.6Hz, 1 H), 6.89 (s, 1 H),

6 _717115( dproﬂua/lﬁtgi‘mgfﬁlbﬁe 385pr31la_?)19d 418111@ (E{rocé’diﬂe?wHZl,th 5-benzyloxy
trYP@H)me 13103810&) 18g, (.33 mmal), py2d19532cashoxaklrby fnﬁ?ZH»L @66\mm01) and 0.IN

sulﬁﬁ_ﬂc ac%) é% nto@ 4@/% ﬁg? ﬁ?gcoﬁﬁl%%nd./as S@y(dél ggeh\]sé%’[? %ﬁ%ﬂ (él} e, 55%). ES-
MSBRHELHEDTH) , 6.46 (b, 1 H), 4.35 |
Compound 329: ‘
This product is prepared by the Procedure-VII using the Intermediate-11 (71 mg, 0.2

mmol), 2-bromopyrimidine (48 mg, 0.3 mmol) and triethylamine (42 pL, 0.3 mmol) in DMF (2
mL) to give the title compound (41 mg, 49%). ES-MS: 434 (M+H)".

Compound 330:

This product is prepared by the Procedure-1I using the Intermediate-6 (65 mg, 0.2
mmol), 2-fluoroethyl chloroformate (38 pL, 0.3 mmol) and DIEA (70 pL, 0.4 mmol) in
dichloromethane (2 mL) to give the title compound as white powder (34 mg, 41%). ES-MS:
415 (M+H)".

Compound 332:

This product is prepared by the Procedure-II using the Intermediate-7 (36 mg, 0.1
mmol), 4-methoxyphenyl chloroformate (22 pL, 0.15 mmol) and DIEA (26 pL, 0.15 mmol) in

dichloromethane (2 mL) to give the title compound as white powder (41 mg, 81%). ES-MS:
511 (M+H)".
Example 1B — Certain Starting Materials, Scheme Ia

Scheme Ia can be used when in conjunction with Scheme I (above) to generate starting

materials when R; is a -CH,-furanyl group, as follows.

CI\@E\él\NHZ 1. Furaldehyde, MeOH Cl\©j\é/\m | ©
> Y
N 2. NaBH,, 1t N

H
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- N4.14 (m 5H), 3.52-3.47 (m 2H), 538.3 4.29
3.22-3.19 (m 7H), 2.98-2.93 (m M __~N 3H), 2.89 (s,
W@R{)05/02767-2. 63 (m 389 5H), 2.06-1.96 (m 2HCT/ISBE5/008481

( t 2- ﬁnhﬁehg&a (o G5 mIBr1. 17 a%)l;is %azbfsfa a é&gﬁd% of g@hﬂolot@ﬁ)térﬁme (114 mg,
0. 58§ mqlmzn 21rn f MGC% (Iag reass igh mt@%@ szn@ﬂ%t fopnpsemr@rme for about

1 h‘%’g&%ﬁ?{“ éﬁﬁ@g}é’ 157543213%%&(1]'3' c{nv]vly.l(’ts’ }ef’_%%n %ué%u{ rlﬁ stirred at room

temlﬁrat&rel-ﬁor aBoﬂt73(2 n66. (MeOH fs]) eva@oﬁfbd( dnd th39%3sidtd is dartitioned between
f—lz Br N N-{ Ci[BCD 400MHz), 68.43-8.41
WateN a@pnmgfthy ene cé}pn@@., Thelogpglc is sepq;mdpngzdr(qgl over K2C03 The

colle&l)tefa cg‘,!g'%idlrc lgagép IS cé ée%gg%g to v/e 1\34 ? }_rﬁlg §%‘4 gl%)u?s%gl (§4‘%’)_|Z

1HExaBpR1C — C@dmoﬂndsélof(ﬂdzmahd Sclhie, Ibl H), ~N
3.29-3. 26 H), 3.21 (s, 6 394 2.91-2.86 (m,
2%@?5‘%‘%@?%%@}%@‘?&“%@%% Lﬁgﬁg%%ﬂo'@s&é’i Prpaeed @fép ng to Scheme

Ib aERMBeYNd NVR Spec Tine (LCVS) (mn) F (DVSO
400MHz), 6 11.15, 11.05 C NA\\ \ / (b, 1 H, 7.53 (d,
J=1.6Hz, 1 H), CH@ 7.29 (d, J=8.8Hz, 1 H), 7. 8 N
(m 61y @ \ J=8H3NDaMid, Q] . 3 3. /

d, DJ= 7

1H), 6 2 2H— 6-45-6-37 ( 4. 36
172 (s73%kHyfter fitratpr b, 1 H) ~ZBN (b,

410 2H) O N (CDSOD 400MHz), 6 10.98 (b, 1M,
7.49 (d, JP. 0, 1 7.34- 1730(m 5H), B7. 25.7. 21

My hispision of 16 ac(tﬁﬁn @ﬁfnaglﬁ 6 o8s %29( mmol) 1 nd b, 2008, (4.15¢, 1.5

eq) in 60 mL of CH3NO; is refluxed in oil bath at about 110°C. Afier about 30 minutes, the

reaction mixture is cooled with ice-bath. The precipitated solid is filtered and washed with
water (3X100 mL), followed by hexane (2X50 mL) to give crude indole product B. The
collected solid is dried under vacuum at about 40°C for about 30 min to give 6.97g of brown

solid (73%).

Br o, BusNBH, (1.0 eq) Br NO,
\ \
ﬁ THF, rt, 1 h, 83% N
B

H
C

A solution of indole product B (12.32g, 46.1 mmol) in THF (130 mL) is then treated
with a solution of tetrabutylammonium borohydride (11.9g, 1 eq) in 75 mL of THF slowly for
about 60 minutes at about —5°C. The reaction is stirred at room temperature for about 1 hour
and diluted with dichloromethane (200 mL). The organic layer is washed with water twice and
brine. The combined organic layers are dried and evaporated under vacuum. The residue is

purified on silica gel to give 10.28g of solid C (83%).

Br\CECNOZ Zn, NH,CI BF\CECN—OH 4-CI-Ph-CHO \Cf\g_\
N THF-H,0 rt 529% ﬁ

Cc
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2.91-2.87 (m 2H), 2.59- 2.55 (m 1 H), 2.24-2.20 (m
waQ20d5/089%86 o~ Br N (CD30D, 400MHz), 6 7.61 (sSPCWUKD0P5/008481

\ ArAodind éhloddS(00-Hhl JusIBIutidn (NG mz/ by, 2 d Zn (725 mg,

7.19 (s 2I—|)0647H/(\5ﬂ-é)gfle(s n( m%m %man n (725 mg
1.2 g]){pre eg gd@qd togpgwlgion of gldoj&gogpgt C ﬂ.ﬁ@g,@ Zﬂzm(rg)l) in 1}@)1 mL of THF.

The %q)%gaggﬁx O %%Fg{%gﬂ%gﬁéﬁ%ﬁfg %r@%&%}é) 1?@}111211%(_)751{ ?728 mg, 1.2 eq) is
then7ad49d (Aifteﬂﬁcﬁ)uﬂB‘B ng hl)ddltibnélZZI( C967|\hg, NG 8q)41k1édd621|'®nd s?lrrl& for about 2

19
houlse,@ol@vs%dﬁny the zﬁdﬁltlog Qfaﬁg‘d@v %l}n ﬁbﬁrurggrpzl BRD- 7éfteNst1rrmg at room

tem§£§tu€e”%&@@ﬁ5%@l\z&; ﬁlggeéd an ’tﬁei%)sl?iug’?s @g%ﬁ@ﬁnd(alssolved in

THR. bTh@ idsnltiagtBlution id thdn, treated8withl p-chibrdbehzeldehydeHD,7 #q)lahd stirred at
roors Sgpersiung 1 APyl 1 ceriyrghe SRgongmipguts isoRcgpirsi Ugder yacuum and
puriﬁ%_% oﬁlsiﬁg’é écﬁg %NQ 95:!3.5"ﬁlg o?t}éjd'e%rgddfmtt()né Bﬂoziﬂcﬁ')D EI) 2?2538

WO 2005/ 089764 PCT/ U82005/ 008481 I\/Iass Ret en. Conpound
NVR ggpe CVB) (mn) Br ON-~ g )
6 11. 00 \ gVB (s . QH

), 7 PPt Shchiy b

1 Hy, 444.3 3.95 "N'1 4. 11-4H08
_1H, 3.08 (s, 6H, 2.81-2.77

Cl Cl

s VA
(s, 1 H, 4H3 ¢
2H), 3.14-3.10 (\a
D

(+)-DIP-CI (6.93 mL, 2 eq, 85.8 mg / mL in CH,Cl,) is then added to a solution of
nitrone product D (350 mg, 0.93 mmol) in 60 mL of dichloromethane. The reaction mixture is
stirred at about —78°C for about 10 days and quenched with a mixture of 10% NaHCO; (7mL)
and 10 mL of water. The aqueous layer is extracted with dichloromethane three times.
Combined organic layers are concentrated and purified on silica gel to give the desired

hydroxylamine product E (>98 % ee).

Zn, NH,4CI, THF-H,O

-

Water (11.5 mL), NH4Cl (2.5 mL, 5 eq) and Zn (908 mg, 15 eq) are then added to a
solution of hydroxylamine product E (0.927 mmol) in THF (28 mL). The reaction mixture is
stirred at room temperature for about 1 day. Additional THF (10 mL), NH4Cl (5 mL, 10 eq)
and Zn (1.8g, 30 eq) are then added and stirred for about another 21 hours. Again, THF (10
mL), NH4Cl (5 mL, 10 eq) and Zn (1.8g, 30 eq) are added and stirred for about another 20
hours. The reaction mixture is then filtered through celite and washed with MC. The collected
dichloromethane layer is washed with water and brine. The organic layer is dried and
concentrated to give a boron complex of beta-carboline. This product is dissolved in 20 mL of

THF. This solution is loaded into prepacked cation exchange resin (preconditioned with MeOH
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~N1H, 2.70-2.66 (m 1 H), 1.21 (t, 435 J=6.8Hz,
3H Br I N~ (CD3CD, 400MHz), 6 7.79 (d, O J=8.4Hz,
wQ@Rk)os5/089768 (s, 1 H), 7.37 (d, J=8.4Hz, 2H), 7PCDU§BN5/008481
and @Fﬂ?) ahtl Qvasl@bd@htlﬁ tH—IP1 The comtidedTRIZ doMticAH) co@Birdted 1@ give 390 mg
4 (s, 3H), 6 (s, 2H), 3.30 (s, N2H, 3.21-3.11
of fr(:mmmq) Th@ sold { g; thqn wayhed (wﬁh eghgr and hgpanegonspaptivedg to yield 130 mg of

7. 81 (s, | \ N~1
thee??ﬂ%é‘??}caﬁyﬁjﬁe%fu?‘gl‘ﬂ 0 J= 8 4z, (1H), 7.11 (d, v
Exanl&gﬁ I%O,Cogl\éoim@offﬁlrﬂiﬁ}aﬂ, ShefniBa I 3H) 4.55- 4, 35 H (m 1

24- 361.2 5.95 3.13
H) Comppgnds &F O(rlmﬂaérll) may be prepgred pegorgiyg, to Sehems 1 ni:)%? folows.
2H), 1.89-1.81 (m 2H), 1.30 (b, 439 3H), 0.97 (b,
3§ Q1 O I\ \ N~ (CD3OD, 400MHz), 6 7.47 (d, O /<
J=1.6Hzg 1H), 7.43 (d, J=7.8Hz, N _ 2H), 7.37 (d, NG s
b, 7.24 H (d, J=8\85g, 1 H), 7.06 (dd, Q
1 J=8.4Hz and 1.6Hz, 1 H), 6.49 (b, NCO 1
& D P@@M)Et:;I\B ég 3 10 [T

\</

74 X, O J=9Hz,
7. ]Al 7. 09 (m 1 H, N559-54%{(m 1H, 4.54-4.34
(m H1H), 4.21-4.18 (m gH, 3.23-3.13 367.1 2.92C S 0
(m 1H, 287-2.81(m2|—|),276263(m1|—|) 217 /
(s, 3H), 12- 442 1.90 (m 2H), 1.42-1. 24(§
12p-amsa1dehyde (2.16g, 15 9 mmol 1.93 mlL) is added to a suspenswn of 5-

Bromotryptophan A (3g, 10.6 mmol) in 100 mL of Acetic acid at room temperature. The

reaction mixture is then heated to reflux at about 125 °C in silicon oil bath and maintained at

that temperature for about 3 hours 20 minutes. The resultant solution is concentrated under

vacuum. The residue is triturated with dichloromethane, diethyl ether and hexane to yield a

powdery brown solid. The acetic salts of the intermediate product B is collected and washed

with hexane three times.

The intermediate product B is suspended (70 mg, 0.174 mmol) in 2 mL of
dichloromethane, and triethylamine (52.8 mg, 0.522 mmol), 5-methyl-2-aminothiazole (37.6
mg, 0.26 mmol) and PyBOP (135.8 mg, 0.26 mmol) is added to the suspension. The reaction
mixture is stirred at room temperature for about 6 hour and quenched with sat. NaHCO3
solution. The aqueous layer is extracted with dichloromethane. The combined organic layers
are dried over K,CO;3 and concentrated. Purification on silica gel with 40% ethyl acetate in
hexane yields 8.1 mg of the desired amide C. LCMS [MH'] 498, Rt = 2.54.

Example 1E — Compounds of Formula I, Scheme III

Compounds of Formula I-i may be prepared according to Scheme III as follows.

o CHO Q
oH @\ OH
O LAH, THF O \ NH
NH o~ W NH
\ 2 _— N o°c RT
N ACN, H,S0, H y Q o
65 - 85°C Q o
A c

B
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WO 2005/ 089764 PCT/ US2005/ 008481 Mass Reten. Conpound
NVR Spec Tine (LCVMS) (mn) Br NI 3 N (CD3CD,
wdooMegy7s4 6 8. 62 (d, J=4.4Hz, 2H), 8.59 (s, 2P)T/UF2088008481

(s, gylpz@mﬁg‘&gg@ 3% ’&b%ol)g%d 3@%@@%&%&%@%@%& 5.5 mmol) are

suspéndé}i / disédlivéd Maéé’fbn1ﬂr1lH)(.10($ ndl6) G8d c3ﬁBentr8tealsul3fuﬂ5 a(c[ﬂ (100 pl) is
2H) 443 (CDCl 3, 400MHz). 6 8.12 (s, 7

addecls Tlm repction igbeqted tyeegivg unpikpll thy aldehydy FV%@@ C@asumed (ovemlght) The

solve(nar Wag rﬁmgvg_ﬁn vaﬁé& aIZ% 31‘%91!5%%%&:4 sz fgc's_i)?z%éﬁx %ilrg!_%fletﬁago The product

was %; &?ta’c&d bt with&@hed; fiftertel) althvasiRoddwitR RBmITbf éﬂ'l)ar The desired B-
J152Hzand32Hz 1 H, 2.64- 447 2.

carb@line ﬂro&l)ctﬁriterfxle(iﬁtesmjjl (&-(D&Wh{z&y-pl&n‘}’fl)mZ» g@:tetrahydro- lH B-carboline-3-
carb(j])gglcd_qid) ip ,Lbolatg)d gsZa ﬁplgg sole_gl}_Z g|z7é_‘l/ }_#;b/l\j[gdgl? (—dg33 gin. M/Z+ 323,

10094=8. 8Hz and 1.6Hz, 1 H), 6.49 (b, 553.1 6.13 1H),
4.31-4.05 (m 8H), 3.20-3.11 ON (m 1 H), 3.00-2.77
( MThéd Bygartiolind -producﬂir%m(ediatQBl)@OOlm@AO 52 45mohnis el dissalved in 5 mL

"o- 1.3 ap, .
of d%[gﬁ:thd Boo;lecgg elaout 2 (t i Igm@ é;ﬁnn ydqg%éé@% solution (1.2 mL,
1 01\»9 111- eﬁfé'? 1.2 I}lﬁrﬁ)ﬂ) Is 'é')lded7to3&e (déoleélj‘%a&fdﬁ m?ﬂfﬂre lﬂldglsnlt&) en. After the

add1ﬁom99 (dmnplbte](brl)qutzloi’xllmntes)l themeadﬂtd)n 1s4a.11©@/e(1tto wasm te rﬁomaemperature
for about ‘A hours. The '_Peéctlon mlx(ture is tl?en codlecP back to 0°C, and saturated sodium

sulfate solution (750 pL) is added and the mixture stirred for about 5 minutes at 0°C. The
reaction mixture is then filtered and washed with THF (100 mL). The solvent is removed in
vacuo, and the crude product purified by preparative HPLC. The product C ([1-(3-Methoxy-
phenyl)-2,3,4,9-tetrahydro-1H-b-carbolin-3-yl]-methanol) is isolated as a white solid (106 mg,
55%). LC/MS RT =2.25 min. M/Z+ 309, 100%.

Example 1F - Chemical tesolution of Compounds of the Invention

Compounds of the invention may optionally be chemical resolved to enantiomerically

pure compositions, preferably enantiomerically pure (S) isomer compositions as follows.

salt removal
by extraction
with 1N NaOH/
NH4OH

S-isomer
c

The racemic amine A (18.21 g, 58.2 mmol) is mixed with N-acetyl-L-phenylalanine
(12.05 g, 58.2 mmol) in EtOH (1.28 L) and refluxed to get a clear solution. The solution is then
allowed to cool to room temperature. After overnight standing, the precipitated solid is filtered
and washed with EtOH (200 mL) to give the salt B (16.4 g). The salt B is taken in EtOAc (500
mL) and washed with aqueous IN NaOH (300 mL x 2) or NH4OH (200 mL x 2), dried and
evaporated to give the S-isomer of the free amine C (7.4 g). The R-isomer is prepared by

similar procedure using N-acetyl-D-phenylalanine.
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1H), 3.51 (d,
2.90-2.79 (m
wa 2®82/08E64 6H)

Exam’}@éﬁG R%{JPEE
CDCr3,

J=5.2Hz, 2H), 3.21- 3.11 (m 1 H),
2H), 461 2.26 (s, 1 H), 1.39 (s, 3H),
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é%&ﬁﬁmm%d}mmegeftﬁe 'Tﬁ‘?venﬁblgvs) (min)

UIVHZ), D" 8.29 (Db, 1 4 (d, J=8.0Hz

2I-]By why G fucther dorzli®Ming @dmple. tﬁefdlm@ng rpomppynds @able 5) may be

pepeety g o g ped 7t yIB by pognEl b one o

in thelarPHz, 493.0 5.71 H- 1 H, 7.08 (s, 1 H, 6.84 (d,

J=8Hz, \/2H)

.40 (m 1

3.87 (d, J=9.2Hz, 1 H), 3.79 O (s,
2Tgble . 94 (m 1 H),

<%

PQ(JO
~N D
CDO'I
/\w

: 7.42 (dMpss | Reten.
6.NMR-- - ~ (b, 1| HSpec Time
VN~ JEEMS$),| (min)

1
04?05:82\ 4.37
114%%0 2.89-2.78

(CDCI3, 400MHz), 5 8.29 (s, 1H),
7.47-7.09 (m, 10H), 6.98 (s, TH),
6.77 (d, J=8.8Hz, 2H), 3.93 (dd,
J=13.6Hz and 4.8Hz, 1H), 3.82- 430.9 4.79
3.80 (m, 2H), 3.77 (s, 3H), 3.38-
3.30 (m, 1H), 2.69-2.65 (m, 1H),
2.53-2.45 (m, 1H)

(CDCI3, 400MHz), 5 8.21 (s, 1H),
7.46 (s, 1H), 7.22 (d, J=8.4Hz,
1H), 7.17 (d, J=8.4Hz, 2H), 7.12
(dd, J=8.4Hz and 2.0Hz, 1H), 6.92
(s, 1H), 6.77 (d, J=8.4Hz, 2H), 427.0 4.08
3.94 (dd, J=13.2Hz and 4.4Hz,
1H), 3.76 (s, 3H), 3.65 (s, 3H),
3.43-3.35 (m, 1H), 2.87-2.62 (m,
6H)

(CDCI3, 400MHz), 5 8.23, 8.12 (s,
1H), 7.48, 7.42 (d, J= 1.6Hz,
1.2Hz, 1H), 7.22-7.10 (m, 4H),
6.94, 6.88 (s, 1H), 6.79 (d,
J=8.8Hz, 2H), 5.48-5.45 (m, 1H), 427.0 3.99
3.96-3.80 (m, 1H), 3.77 (s, 3H),
3.47-3.36 (m, 1H), 3.08-2.77 (m,
2H), 2.14, 2.09 (s, 3H), 1.48, 1.41
(d, J=6.8Hz, 6.4Hz, 3H)
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1 H, 7.43, 7.41 (s, 1 H, 7.21 (d, d I\ \ N
J=8.4Hz, 1H), 7.10 (d, J=8.0Hz, -\\ 1 H), 5.43, 5.27
wOdposhs¥i62Hz, 1 H), O 4.51-4.30 (m 1H), 4.21- 2CTWSELIF/008481
335.3 5.52 N 2H), 3.18 (g, J=12.8Hz, 1H), 2.82 H 2.76
(m 1 H , 2.64-2.61 (m 1 H, 1.82-1.76 (m 2H) ,
155 1753 (W~ 472 ITH), I.29-1.24 (m 3H),
3H), 0.98 (d, J=6. 8HJ€, 3H) 0- / CD30OD, 400MHz g‘a Reten.
7.47 Cempoynfy J=2. OHy, 1 H), (s, 4H), 7 d, Time
J=8.8Hz, 1 H), 7.05 (dd, N - J 8 AHz and 2. c)HLCMSM), (min)
6.49(b, H) 32420 (m 3H), 3. 76 (b, 495.3
4.68 n 2H), 2H), 3.21-3.13 (m 0 UN 1 H),
2.90-2.78 ( 54 (b, 2H), 2.49- 2.43(m 4H)
ACDCH3, 4QDMH22I§27 873B)1HL29 WO
)5/76508818M T ded, Fk‘e‘i Conpound
am'ﬁ ﬁ"g‘) }7é°\7 *(.*DD 400MHz) |,
s; 135469.¢~ '\ 527
I O 7033 ,9§ (b, 1 H|
4.28-4.14 (mh_511.2 4 f%52|—|),3.47
(s, 4H), N\ /3.26 (s 3. 19 LY (m 1H), 291
(s, 3H),,2 88-2.79 (m 2H) 4741, 30 (s, 3t 4
(CD3(I), 321 M) b 7.48 (d, 1\ \ NHJ=1.6Hz, 1 H),
: H), 7.12 (dd, J=8.8Hz and 2. OHz|
, 3.77-3.72 (m 249.1 3.67 1 H),
3. guégoaodﬁmz ), .87 g 2H),
L. 2% 6He @nd 931z, AH3 F(& 0.96 (d,
D~ 1H), 7.45-7.32 (m, 4H 718
J= 84Hz 1H), 712(dd J= 88Hz
and 2.0Hz, 1H), 7.07 (d, J=8.4Hz,
2H), 6.76 (d, J=8.8Hz, 2H), 6.35 486.9 4.96
(s, 1H), 3.97 (dd, J=14.8Hz and
5.2Hz, 1H), 3.77 (s, 3H), 3.49-3.41
(m, 1H), 2.67 (dd, J=15.6Hz and
3.2Hz, 1H), 2.57-2.53 (m, 1H)
F
E | (CDCI3, 400MHz), 5 7.95 (s, 1H),
7.48 (s, 1H), 7.30 (d, J=8.4Hz,
2H), 7.23 (d, J=8.8Hz, 1H), 7.16
(dd, J=8.8Hz and 1.6Hz, 1H), 7.05
(b, 3H), 6.86 (d, J=8.4Hz, 2H), 470.8 5.01
3.80 (s, 3H), 3.61 (dd, J=13.6Hz
and 5.2Hz, 1H), 3.52-3.44 (m, 1H),
2.91-2.88 (m, 1H), 2.78 (dd,
J=15.2Hz and 3.2Hz, 1H)
(CDCI3, 400MHz), 5 8.09 (s, TH),
7.45 (s, 1H), 7.21-7.17 (m, 4H),
7.12 (d, J=8.8Hz, 1H), 6.98 (s,
1H), 6.91 (d, J=4Hz, 1H), 6.80 (s,
1@), 6.79 (d, J=8.4Hz, .';H), 399 | 4369 4.66
(s, 2H), 3.96 (d, J=4.4Hz, 1H),
3.77 (s, 3H), 3.43-3.38 (m, 1H),
2.77-2.63 (m, 2H)
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| \ N CD3OD, 400MHz), b 7.63 (s, 1H), O 7.48 (d,
J=8.0Hz, 2H), 7.42 (d, N J=8.0Hz, 2H), 7.20 (s, 2H),
wWo2008/080760, 1 H), 4.32-4.21 (m 3H), 3.50 (b, BCHU$2005/008481
3.25 4H), 3.21-3.15 (m 3H), 2.92 (s, NM--/N 3H),
—2m90=2. 73 (m— 2H)+ - L, 478 O-—Br—N-{CD3QD;
400MHz), 6 7.78 (d, | N J=8. OHz, 2H), 7.63 (5, Mibs Reten.
7.37 Hofaoudds. 4Hz, PH), 7.20 KSR 2H) . 456. L 48 Time
6.49 (b, 1H), 4.31-4. 22 (m 3H), 3.19-3.11 L | (min)
7Q()(Q QI—I\ I\l?R-?77(m ?I—h 1'2’)(c’ 3!—!) O H
480 (CDBOD, 40 ), J=2Hr, 1H),
7.41-7.36 (m CBiC'Q MHZJ5§1 6(3’ H), 7.06
nd ’2H 1l H,
3H) , 3 H | 3.45 (H,
2H] 3.01 (m N PH) 46?- 69 490
(b, 55 (b, %944181 4H)
1.66-1162 1 1,;,) 327 m(s ND
2005/ 089764 BCT/ uszoosx DG M), 3%&%53@ stn), Conpound
NMR Spec, Ti ne (LCI\/IS (m n).614.59 (Br 3My- - ~ ( CD3AD,
400MHz) 378 7. 63 (s , o7 41 (d, J84—|z, 2H),
29 HT (b, 1
cl ;
%% 22114 ié‘zg % 13 (m 1
-98114571é\kd h)& 2157 (m 2H),
(dd, J=8.8Hz and 1.6Hz, 1H) 6.89
(s, H), 8.77 (d, J=8.4Hz, 2H), 385 3.79
4.17 (q, J=12.8Hz, 2H), 3.88 (d,
J=10Hz, 1H), 3.75 (s, 3H), 3.41 (s,
3H), 3.38-3.34 (m, 1H), 2.95-2.81
(m, 2H)
(CD30D, 400MHz), 5 7.48-7.46
(m, 4H), 7.35 (b, 1H), 7.23 (d,
J=8.8Hz, 1H), 7.07 (dd, J=8.8Hz
and 2.0Hz, 1H), 6.46 (b, 1H), 4.35-
4.14 (m, 5H), 3.52-3.47 (m, 2H), 538.3 4.29
3.22-3.19 (m, 7H), 2.98-2.93 (m,
3H), 2.89 (s, 6H), 2.67-2.63 (m,
5H), 2.06-1.96 (m, 2H), 1.31 (t,
389 J=7.2Hz, 3H)
(DMSO, 400MHz), 5 11.00 (s, 1H),
8.47 (s, 2H), 7.67 (s, 1H), 7.26 (d,
J=8.4Hz, 1H), 7.19 (dd, J=8.8Hz
and 2.0Hz, 1H), 6.26 (b, 1H), 4.25
(b, 1H), 4.11 (t, J=6.8Hz, 2H) 4411 6.55
3.22-3.17 (m, 1H), 2.86-2.81 (m,
1H), 2.77-2.66 (m, 1H), 2.50 (b,
3H), 1.21 (t, J=6.8Hz, 3H)
(CD30D, 400MHz), 58.43-8.41
(m, 4H), 7.83 (d, J=1.2Hz, 1H),
7.22 (d, J=8.8Hz, 1H), 7.19 (dd,
J=8.4Hz and 1.6Hz, 1H), 7.04 (s,
1H), 6.67 (t, J=4.8Hz, 1H), 5.01 450.1 5.48
(dd, J=14.0Hz and 3.6Hz, 1H),
3.20-3.26 (m, 1H), 3.21 (s, 6H),
2.91-2.86 (m, 2H)
394
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O\ 3H) 483 Br No
~0 7.48 (d, J=7.2Hz,
wQ 2@6/0§%64 2H) ,

6.49 H (b, 1 H),

6 7.63
7.40 (d, N - J=8.

(CD3CD, 400MHz),
2H),

(s,
OHz, 2H),

1H,

4.35-4.22 (m BEH/US2005/008481

gt S 3G Y02 3. 50 (M 6F), 3.45 (b, 1H), i
\_JN_3.11 (m 1H).| 3.00-2.78 (m 5H), 2.P ‘gaffs Reten.
2 3H 484 d 0 ON 3, 400MHz) §e Time
7. 4 1H, 7.50, 7.49 (s, 1 H), 7.22 ((HCM (min)
J . 21 (|d, J=6.4Hz, O ZH), 7.15| (dd,

J ,F1 MS@@QM él) 631:854}1}95 PH), 6.77
4 1id 6H 1
. 1H), (31 3 , 3H),
8. 2Hz, 1 H)729:é (g ) g( 1 H,
1H), i fﬁ' ( @33, 3.99
77, 7.70 {'J’ % 7.39 (s, 1
, ' aN J—§7 @ 238259 7.09 (d| O
J80—|26H) 5. 52-/5 g 17 (m 3H),
3. 28.5 400 3491 6. 03 Hll—h DA ICE PR |
60 (d, 3=15.2Hz, 1H), 2.05- 1. 88 (m 1H), |486
- 1. @b3b &mm%m%amm,
J= (CD30D, 14490Mez),, J=6.0/z,8%1)(1h4- N-, O
J H—7. 64 (|s,7.30 (), 5HY 745-7.24 (ndeJ—B 4Hz, 2H),
7.20 (sH2H), 52| T3 (dtl, J48,8H2.2B828H221H)b|  3H), 4 4.39
555.2 3.34 ~Q~ 4. 07 A(&ﬂ-4 15 ?732&76 m:5 6Hz, 4H)|,
0 N HO Nm3.65¢h, 2F|)*234 %46‘13)023 DH) |
H@sak-3.11 (m 3H), 2 ég?g 789 %. %2 (s, 3H
488 131 (m, 1“
416
(CD30D, 400MHz), 5 7.61 (s, 1H),
7.46 (d, J=8.0Hz, 2H), 7.38 (d,
J=8.0Hz, 2H), 7.19 (s, 2H), 6.47
(s, 1H), 4.32-4.19 (m, 5H), 3.62 (t, 486.6 3.45
J=3.9Hz, 2H), 3.42 (s, 1H), 3.19-
3.10 (m, 3H), 2.29-2.76 (m, 2H),
1.30 (s, 3H)
(CD30D, 400MHz), 5 7.63 (s, 1H),
7.49 (d, J=8.4Hz, 2H), 7.42 (d,
J=8.4Hz, 2H), 7.19 (s, 2H), 6.49
(b, 1H), 4.34-4.19 (m, 4H), 3.60 (b, |  539.2 3.11
4H), 3.29-3.17 (m, 6H), 2.89-2.75
(M, 2H), 1.36 (t, J=7.2Hz, 3H),
1.30 (b, 3H)
/
o—< >—o (CDCI3, 400MHz), 5 8.56 (b, 1H),
Br S5 8.40 (b, 2H), 7.68 (s, 1H), 7.28 (d,
y o J=2.0Hz, 1H), 7.14 (d, J=8.4Hz,
V)= 1H), 7.00 (d, J=9.2Hz, 2H), 6.80
AN _/<N (d, J=8.4Hz, 2H), 6.48-6.38 (m, 5222 5.05
N 1H), 4.55-4.52 (m, 1H), 3.81-3.74
/ (m. 4H), 3.24 (s, 6H), 3.00-2.91
131 (m, 1H), 2.88-2.84 (m, 1H)
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B> H) N@@g (b} (OMs4), 408MB5; 5 4680 5, 8D, | 4. 21 (m
3 i de 6H)814m;\szaa ($4H,2328) | 3. 19- 3.|10
(m - 2. 78| (¥m8.40H) TH)17.88(d u>=8 492 ( DVBO,

400MHz) 4 b T3 (b, |1

616!(3 gHB 4 6’” 1H) 44481 (|d, 3.95
J=8.0Hz, NN-AL2H), .

my 2i), 3 -3 °<Pr; 7.30 \\ 0

8( )

(d, J=8.4Hz, 2M— 7.R9 0 1H), 7.07
(dd, J=8.4Hz H and 1| 6FP) Oj%%@ 1 H), 4.21-
482.2 5.48% H4.16 (I 3H), 8% J 6 s N H),
3. 74 (q, J= R RI—|7 1 '—'\Q 8] (n J—R SHz 1 H),
3.28 (s, 2H). /3. 08-B. Ol(m 1 H), 2.81-2.70 (m 494
Br: 1

T 107 (m, SH) (cBo08- otz 6 7ol

VB, 400I\/I-|x—8,4l~ﬁlel)ﬂée(ss1H) 4

64 (s, 1 H)(d, JNB.ZHB2H] I7,20%s, M), 7|24 (d,

1 HQ—7| 19.5( ¢l JHIY 4828132 (mandH)2. QHz500N ~ (1  4.35
UH ., 4 @@4(@3*413%%@@32803%5 N-H

3

3

PH) Ir 2.90-2.77
2 (s, 3H

(CDCI3, 400MHz), 5 7.98, 7.81 (s,
1H), 7.42 (s, 1H), 7.21 (d,
J=8.4Hz, 1H), 7.11 (d, J=8.4Hz,
1H), 5.40-5.23 (m, 3H), 4.55-4.35
(m, 1H), 4.20-4.11 (m, 2H), 3.24- 361.2 5.95
3.13 (m, 1H), 2.79-2.63 (m, 2H),
2.22 (d, J=6.8Hz, 2H), 2.08 (b,
2H), 1.89-1.81 (m, 2H), 1.30 (b,
3H), 0.97 (b, 3H)

(CD30D, 400MHz), & 7.47 (d,
J=1.6Hz, 1H), 7.43 (d, J=7.6Hz,
2H), 7.37 (d, J=8.0Hz, 2H), 7.24

(d, J=8.8Hz, 1H), 7.06 (dd,

J=8.4Hz and 1.6Hz, 1H), 6.49 (b,
1H), 4.35-4.21 (m, 3H), 3.83 (s,

4H), 3.19-3.10 (m, 1H), 2.90-2.79

(m, 2H), 1.57 (b, 6H), 1.32 (s, 3H)

482.1 5.11

441

ol oJ (CDCI3, 400MHz), 5 8.48-8.09 (m,
N~\< 1H), 7.44-7.42 (m, 1H), 7.24 (,
\ O J=9Hz, 1H), 7.11-7.09 (m, 1H),

N 5.59-5.40 (m, 1H), 4.54-4.34 (m,

i 1H), 4.21-4.18 (m, 2H), 3.23-3.13

S (m, 1H), 2.87-2.81 (m, 2H) , 2.76-
/ 263 (m, 1H), 2.17 (s, 3H), 2.12-
1.90 (m, 2H), 1.42-1.24 (m, 6H)

367.1 2.92

442
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1 H, 2.83-2.65 (m 5H), 1.21 (t, 496 J=6.8Hz, 3H) Cl
yaN (CD30D, 400MHz), 6 7.49 (d, J=1.6Hz, 1 H), 7.34
W@ d00sdsBs8Hz, 1 H), 7.13 (dd, J=8.8Hz and 2. OPZT/UBL0B5/008481
1 H, 3.77-3.72 (m 1 H), 3.52-3.45 281.0 3.84 (m 1
H), 38.15-3.01 (m_ 2H), 2.80 HO salt 2.74 (m 2H),
W97 227220 (m 4H 132 WO
05/ 008481 Mass Reten. [Colfidind| Reten.
) (min) OMR/ (CDC13,| 4 ), 6Time
7.51 (s, 1 H, 7.32-7.26@E&MSH), (min)
)y —713(dd,— NIJ=88Hz—and
, H1 H), 425421(m 2H), 3. 80
]2 A&Qgg 7‘%:?, 16-3.10 (m
) gpamlphi s on
6 (s,| % ,,’8 t 8 P5|)24- 0§3? 5.25
71—181 (t5.20dmB4 2 47-34tﬂ)(m iH)65
H), N7H50 (b3.1@tsl) 3HY/ 3263(06,(mJZF—B 4Hz, 1 H),
7.02 (d, 423. §5 15| J=8.8Hz, 1 H), 6.24 (s, 1 H),
4.35 (b443 H), 4.09-]4.05 (m 2H), 3. 61 3. 49 (m | H,
2. 78-2.05 (m ZH), T Br ~_ V|0
§<%D§4% z)6§ H;67 (s, 1H.
"B ol (d,
.51 4%% b, 508.2
-78J %Hz?’iﬁ)) 3@3(3@1 21484 (M 4bald) 5.11
. &% 1(2Rz, 1H), 3.80-3.78 (M, 5H),
3.41-3.33 (m, 1H), 2.73 (dd,
J=15.2Hz and 3.2Hz, 1H), 2.64-
2.60 (m, 1H)
(CD30D, 400MHz), 5 7.78 (d,
J=8.0Hz, 2H), 7.47 (d, J=1.6Hz,
1H), 7.37 (d, J=8.0Hz, 2H), 7.24
(d, J=8.4Hz, 1H), 7.06 (dd,
J=8.8Hz and 1.6Hz, 1H), 6.49 (b, 553.1 6.13
1H), 4.31-4.05 (m, 8H), 3.20-3.11
(m, 1H), 3.00-2.77 (m, 4H), 1.94-
0 1.90 (m, 2H), 1.54-1.45 (m, 2H),
0 M | 1.31(b, 3H), 1.25 (t, J=7.2Hz, 3H)
453
(CD30D, 400MHz), 5 7.80 (d,
J=8.0Hz, 2H), 7.48 (d, J=1.6Hz,
1H), 7.38 (d, J=8.4Hz, 2H), 7.25
(d, J=8.8Hz, 1H), 7.07 (dd,
J=8.4Hz and 1.6Hz, 1H), 6.49 (b,
1H), 4.31-4.21 (m, 4H), 4.06 (t, 454.3 5.98
J=8.4Hz, 1H), 3.74 (t, J=8.0Hz,
1H), 3.51 (d, J=5.2Hz, 2H), 3.21-
3.11 (m, 1H), 2.90-2.79 (m, 2H),
461 2.26 (s, 1H), 1.39 (s, 3H), 1.32 (s,
6H)

128




503 2H) (CDC13, 400MHz), 6 7.88-7.77 (m d O/ 1H),
7.43 (d, J=8.0Hz, | H, 7.23 N~ (d, J=8.8Hz, 1H),
W(72(1)$/0$Q764J 8. 8Hz O 1 H) 5.70-7. 68 (m 2H) , BCT/BS2D02008481

..... ’)EO 1 E RE L]

) DJIJ.T L T

4.07 (m 2H), 2.82-2.80 (m 1H, / 2. 68- 2.64Ma$sl Reten.

H, Zafpdusd (m 6H), 1.55-IN¥R (M 1H), [1. XRpet. 24 Time
504 (m 3H) Q) Br -(_N - O(CDSOD 400MHz) rgﬁc’M§)4 (min)

(d N-1=8 (Okl= 7Z-38-H
LI B~ OO,

J=8. Oz, 2H). 5 (b, 1H),
4.31-4.22 (m 2.89-2.77 (m
N 2H), 1.32( 764
PCT/ US2005/ G Spec Tine
B4 (s, 2H),
b (d 1H),
41-12‘501011@&452 (493D Hy, 57
r’rH), g, JdsH3- 4. 40 (m
@, [8 os, 118179 B. 03- 3. 01
_ ) (5,506 3@5-3.40m, NH), e8BCI B, 400MVHz)
6 7.66 (d, MO J=24.|8Hx94 (m-|)1 )289@76(819“@ 8H)
5.44-5.Q2,(m 1 H), |4.49-4.10 (m 397.1 5.97
Br. N-<O_/
O \ S (CD30D, 400MHz), 5 7.63 (s, 1H),
N 7.48 (d, J=8.4Hz, 2H), 7.42 (d,
¥ O J=8.0Hz, 2H), 7.20 (s, 2H), 6.49
Y ® 1|;l)4 4.33-)4.32% éb(,bsri)ﬁ)agg (| 5552 3.14
=5.2Hz, , 3. , , 3.21-
0 \_/> 3.11 (m, 2H), 2.91-2.78 (m, 2H),
\ 1.31 (s, 3H)

(CD30D, 400MHz), 5 7.47 (d,
J=2.0Hz, 1H), 7.39 (s, 4H), 7.23
(d, J=8:8Hz, 1H), 7.06 (dd,
J=8.4Hz and 2.0Hz, 1H), 6.49 (b,
1H), 4.35-4.21 (m, 3H), 3.75 (b,
2H), 3.53 (t, J=5.4Hz, 2H), 3.44 (b,
2H), 3.26-3.30 (m, 4H), 3.22-3.13
(m, 1H), 2.89-2.78 (m, 2H), 2.60 (1,
J=5.4Hz, 4H), 2.46 (b, 2H), 1.32
(s, 3H)

525.2 5.07

(CDCI3, 400MHz), 5 7.80, 7.75 (s
1H), 7.43, 7.41 (s, 1H), 7.21 (d,
J=8.4Hz, 1H), 7.10 (d, J=8.0Hz,
1H), 5.43, 5.27 (d, J=7.2Hz, 1H),
4.51-4.30 (m, 1H), 4.21-4.10 (m,
2H), 3.18 (q, J=12.8Hz,1H), 2.82-
2.76 (m, 1H) , 2.64-2.61 (m, 1H),
1.82-1.76 (m, 2H), 1.55-1.53 (m,
1H), 1.29-1.24 (m, 3H), 1.08 (b,
3H), 0.98 (d, J=6.8Hz, 3H)

335.3 5.52

(CD30D, 400MHz), & 7.47 (d,
J=2.0Hz, 1H), 7.39 (s, 4H), 7.23
(d, J=8.8Hz, 1H), 7.05 (dd,
J=8.4Hz and 2.0Hz, 1H), 6.49 (b,
H), 4.32-4.20 (m, 3H), 3.76 (b, 495.3 4.68
H), 3.46 (b, 2H), 3.21-3.13 (m,
1H), 2.90-2.78 (m, 2H), 2.54 (b,
H), 2.49-2.43 (m, 4H), 1.32 (b,
3H), 1.10 (t, J=7.2Hz, 3H)
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H 3H), 3.23-2.94 (m
2.64-2.58 (m 1 H),

2.26- 1.98 (m 2H),

2H), 2.83-2.74 (m 1 H),

1.47-1.26 (m

W(GH)OS/OSSU&CI O--/ (CD30D, 400MHz), 5 7.80 (d P(N%’UISZOOS/008481
" J=1.6FHz, N _ T H, (s
J=8.CHz, 2H). 7.24 H/Z (d, J=8.8Hz, 1 H), Ydd, Reten.
H J=gComposnd 1. 6Hz, | 1 H), 6. 49MR 511 4 5/055P8¢ 1 | Time
H), 4.35-4.21 (m 3H, 69 (t C N J 4 6Hz (J-KEMSia.ss(min)
) 3T m 12,78 0
730 0 %‘? 2H), 1.32
dJ 02’38’7. ](,_007/0%'('%6
-ZH%?éiﬁﬁb 55 Sl | O e
2%26 slﬁHﬂmm%Zﬂz fh 5419 2H),
Z'éﬁﬁ 3R, lzlsérmgl(ml-&H) 2/67-2.61
(s, 1305&,39;5 2H), 1.29-1.23
—3H G' 0' (EDEH3—406Mit)—6
1 . (z:mwo(q;qowmmus.(anz- 7.18 (m | O
8. 1rﬁﬁ221lﬂ)>t—lz 34N 1—8—6hlz,5. 41-5. 26
.3 w»mz it HZZH), 3.21
.1 5. 7§(74i( (Eh_l ’33 % 65 fab.1 3.67
J=14.2Hz, 1 H) , 2.2B 38 (b, 3H)
H@B4IWD 2005/ 089764 PLI 96 Ret en.
Conpoundg-NVR Spec Ti re -J (CD30D,
400MHz), b 7.80 (d,_J1=8 7 47 (d =1. 6Hz
‘o 1 H, 7. 37 d, J=3.0Hz, 2H), 7.24 N - (dd
Br o CD30D, 400MHz), 5 7.63 (s, 1H),
7.48 (d, J=8.0Hz, 2H), 7.42 (d,
J=8.0Hz, 2H), 7.20 (s, 2H), 6.49
(b, 1H), 4.32-4.21 (m, 3H), 3.50 (b, |  525.1 3.25
4H), 3.21-3.15 (m, 3H), 2.92 (s,
N N— | 3H) 2.90-2.73 (m, 2H), 1.32 (s,
o 3H)
478
(CD30D, 400MHz), 5 7.78 (d,
J=8.0Hz, 2H), 7.63 (s, 1H), 7.37
(d, J=8.4Hz, 2H), 7.20 (s, 2H),
6.49 (b, 1H), 4.31-4.22 (m, 3H), 456.1 4.26
3.19-3.11 (m, 1H), 2.90 (s, 3H),
2.86-2.77 (m, 2H), 1.32(s, 3H)
(CD30D, 400MHz), 5 7.48 (d,
o o/ J=2Hz, 1H), 7.41-7.36 (m, 4H),
O O 7.23 (d, J=8.4Hz, 1H), 7.06 (dd,
y o J=8.8Hz and 2.0Hz, 1H), 6.49 (b,
\ 1H), 4.35-4.21 (m, 3H), 3.64 (b,
W, — 2H). 3.45 (b, 2H), 3.20-3.11 (m, 549.3 5.29
NN 1H), 2.92-2.78 (m, 2H), 2.68 (b,
°© 2H), 2.55 (b, 2H), 1.92-1.80 (m,
481 4H), 1.66-1.62 (m, 1H), 1.32-1.22
(m, 8H)
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1
o
o)

, 1 H) 7.06 , HJ=8.8Hz and 2.0Hz, 1 H),
.21 (m 3H), 3.47 (t, 523.1
.38-3.34 (m 4H), NP 3rdEUS2008008481
(m 0 2H), 239(t J=8. 4Hz, 2H)
1

=
8
2~
§ou
g
N
on &
PEE
oo
I\)
oo-h

-
(@

—80—m—2H), 512 1. 32 (1
1 H, < 7MBss(d, Reten.
=12. OHz | an8p&. 8Hz, Time
7.13 (dd JEELMB (N (min)

3
N
\1_'

|-

w~—

[ rin o
OOJ.J.D.J.L ITTINTS

4.21 (m 3H),
191 2.77-2.73
b 7.47 (d,
e 7123 (a,
Yangd 2| Obgzo 4 W), 446

H), Do8/(6; . 69 A (m
4agg N 311 (m
.67-2.55|(m 3H),
2.0171.95 (m 1H), |1.82-1.79
0--1 (CDCI3 400MHz), 6 7.192,

4

NEJ@%\; "

742 (S, T H,722 (dj,ﬁ) J=8.[4Fz

10 (d, N J=8.8Hz, 1 5.31, §.19
€030, 400MHz) B 563 (5, Hj 4.20- 363.5
3.1 .J%Z;(‘ 2“17 . 81-2.62 (|m

. BHE 4 )( ’H) 213 30

90 21_ %’%?(SL 1~

Hzg 12 ,’1H 3 mNSI:l) J¥8. Oz, 2H),

2.25:2.15 (m, 2H), 1.32 (s, 3H)

(CDCI3, 400MHz), 5 8.06 7.98 (s,
1H), 7.50, 7.49 (s, 1H), 7.22 (d,
J=6.0Hz, 1H), 7.21 (d, J=6.4Hz,

2H), 7.15 (dd, J=8.8Hz and 1.6Hz,
1H), 6.81 (d, J=8.4Hz, 2H), 6.77 398.9 4.18

(s, 1H), 3.91 (s, 3H), 3.77 (s, 3H),
3.72 (d, J=5.2Hz, 1H), 3.51-3.43
(m, 1H), 3.02-2.96 (m, 1H), 2.86-

2.81 (m, 1H)

(CDCI3, 400MHz), 5 7.77, 7.70 (s,

cl 0“\ 1H), 7.42, 7.39 (s, 1H), 7.20 (dd,
N N% J=8.4Hz and 1.6Hz, 1H), 7.09 (d,

0 J=8.0Hz, 1H), 5.52-5.36 (m, 1H),

N 4.44-4.17 (m, 3H), 3.28-3.20 (m, 349.1 6.03

H 1H), 2.88-2.77 (m, 1H), 2.60 (d,

J=15.2Hz, 1H), 2.05-1.88 (m, 1H),

486 1.58-1.54 (m, 1H), 1.30-1.26 (m,

3H), 1.04 (d, J=2Hz, 9H)

(CD30D, 400MHz), 5 7.85 (d,
J=8.0Hz, 2H), 7.64 (s, 1H), 7.41
(d, J=8.4Hz, 2H), 7.20 (s, 2H),
6.52 (b, 1H), 4.33-4.22 (b, 3H),
4.07 (b, 2H), 3.77 (t, J=5.6Hz, 4H),
3.65 (b, 2H), 3.39 (t, J=5.6Hz, 2H),
3.21-3.11 (m, 3H), 2.91-2.78 (m,
2H), 1.32 (s, 3H)

555.2 3.34
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H(b, 1 H, 4.30-4.20 (m 3H), 3.89 (s, 527.1 3.16
2H), 3.45 (b, 2H), 3.20-3.10 (m N ~N 1H), 3.03-3.01
W@ 905089764 2. 91-2.80 (m 2H), 1.32 (s, 3H) 516rABBESANF/008481
2005/ 089764 PCT/ U82005/ 008481 WMass Reten. Conpound
NVR-Sp&c™Ti e {TOVB) (M) (CD3CD, 400MFZ), b, 8. 27
(s, 2H), d 0 0 7.52/(d, J=2Hz, 1 H), 7.27 (d,Magg. Reten.
J=8. gHempoupg 7 17 (d, J=8.8H¥MRo 1 H), 7]10Spem, Time
J=8.8Hz and 2.4Hz, H~-N 1H), 7.05 (d, J=8. SHALCME) (min)
—6.—954044:387 I\I(', J=92Hz; 4r-|), 034(>, I+
(m 1H), 80 (s, 1H),
51 ?5 (s, 3H),
o j i 24,'3? b 8. 49,
7, 651 & 4H) 43 ,22 NI 7.48(t.| 380
69, 58hiz"éH$ 4‘2‘3( 3 (m 5H),
l-.l)=56 z (321 SEBitiE), N 1 H),
H) 2.96-24%6 5112—!)6152(}33H)o b, 1 H),
88 (t, J=7.0Hz, 1 H), 8.71-3.67
3. IT (m 3H), 3.01-2.80|(m 51
O/ (DVSO, 400MHz), b 11.15 (s,| 1
. 030D, KHQMITZ) A27 4T (s, \H)\ |\ J=7. 6HZ
Hz N1Gw(rm4 /23(80 (d, J=8.8Hz,
1) Hj.06 (Mdols B@Uél J=8. 4Hz
1H)1614?(b 4H 10 4B(m| 552
3H), 1. 21
30"3-’?1@5'3’5?“ il 0 o
(DMSO, 400MHz), 5 11.19 (b, 1H),
8.49 (b, 1H), 7.81 (d, J=8.0Hz,
2H), 7.51 (d, J=1.6Hz, 1H), 7.30
(d, J=8.4Hz, 2H), 7.29 (d,
J=14.0Hz, 1H), 7.07 (dd, J=8.4Hz
and 1.6Hz, 1H), 6.39 (b, 1H), 4.21-
416 (m, 3H), 3.93 (t, J=6.4Hz, 482.2 5.74
1H), 3.74 (q, J=6.8Hz, 1H), 3.59
(9, J=6.8Hz, 1H), 3.28 (s, 2H),
3.08-3.01 (m, 1H), 2.81-2.70 (m,
2H), 1.91-1.79 (m, 3H), 1.59-1.52
(m, 1H), 1.21 (s, 3H)
(CD30D, 400MHz), 5 11.05 (s,
1H), 8.09 (s, 2H), 7.64 (s, 1H),
7.32 (b, 1H), 7.24 (d, J=8.4Hz,
1H), 7.17 (dd, J=8.8Hz and 2.0Hz,
1H), 6.24 (s, 1H), 4.22 (b, 1H), 4302 3.65
4.12-4.09 (m, 2H), 3.15-3.09 (m,
1H), 2.83-2.65 (m, 5H), 1.21 (t,
J=6.8Hz, 3H)
cl N—H (CD30D, 400MHz), 5 7.49 (d,
\ J=1.6Hz, 1H), 7.34 (d, J=8.8Hz,
N 1H), 7.13 (dd, J=8.8Hz and 2.0Hz,
¥ S 1H), 3.77-3.72 (m, 1H), 3.52-3.45 281.0 3.84
(m, 1H), 3.15-3.01 (m, 2H), 2.80-
HCl salt 2.74 (m, 2H), 2.60-2.52 (m, 1H),
197 2.27-2.20 (m, 4H)
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N~O1 H, 7.39 (d, J=8.4Hz, 2H), 7.24 N (d, J=8.4Hz,
| H), 7.07 (dd, H J=8.4Hz and 2.0Hz, 1 H), 6.50 (b, H
waQ 20d5/089%685- 4. 29 (m 3H), 3.70-3.60 509.4 4. 99rpCMNUS2Up5/008481
TRy, 3 51-3747 (i 2H) 3. 37 07 529(m TTH)
3.19-3 11 (m 2H), b N2 92 (s .88-2. 7¥3sfn | Reten.
oH), Comppupday (m IH), 2.29- QMB (m 5211 %?c Time
2.17-2.00 (m 2H), 1/89-1.78 (m 2H), 1.32|(ECMS) | (min)
T36 WD 2005/ 089764 PCT/ US2005/ 008481 ivass et en.
N Ni-Shec. T (rCOboaMEraRs @16 1 1\
3¢ 400MHz) 65 (BfH 7?27( (mppH). Hy |
- Oﬁ d68-4 13( ’28-5. 19 (n
o118 250 Bot- 439, 0
), 4352 1 %‘f 4.81
. ,J,&é.ﬁr , 042. m| 1
)10y b 563 ds 3(—|5T127% )75 1. 01, 0.96
(N, A o, 13210 (5. 1H)|
d, J= ,3HC| 1H), 7.67 (s, |1
=1 6Hz, 7 43 (f 1-—7 2z 00
33%%) A@éim |412.1 4113
. AHz, 1
%ﬂzgg §3(§ gdo (3.04 524
Hz ilH '}50 bSQH% o-/ ~-
3- (@, 4534Hz 1H), 7.02 (d, 4233 5.15
J 8.8Hz, 1H), 6.24 (s, 1H), 4.35
(b, 1H), 4.09-4.05 (m, 2H), 3.61-
3.49 (m, 1H), 2.78-2.65 (m, 2H),
1.45(t, J=6.8Hz, 3H)
(CD30D, 400MHz), 5 8.33 (s, 2H),
7.67 (s, 1H), 7.23 (s, 2H), 7.05 (d,
J=8.4Hz, 2H), 6.91 (d, J=8.8Hz,
2H), 6.54-6.38 (m, 1H), 4.52 (b, 508.2 572
1H), 3.78 (s, 3H), 3.36-3.34 (m,
1H), 2.99 (s, 3H), 2.92-2.88 (m,
503 ol
(CDCI3, 400MHz), & 7.88-7.77 (m,
1H), 7.43 (d, J=8.0Hz, 1H), 7.23
(d, J=8.8Hz, 1H), 7.11 (d, J=8.8Hz
1H), 5.70-7.68 (M, 2H), 5.19-4.97
(m, 1H), 4.60-4.38 (m, 1H), 4.19- 359.1 5.65
4.07 (m, 2H), 2.82-2.80 (m, 1H),
2.68-2.64 (m, 1H), 2.29-1.84 (m,
6H), 1.55-1.46 (m, 1H), 1.36-1.24
(m, 3H)
(CD30D, 400MHz), 8 7.84 (d,
J=8.0Hz, 2H), 7.63 (s, 1H), 7.38
(d, J=8.0Hz, 2H), 7.20 (s, 2H),
6.49 (b, 1H), 4.31-4.22 (m, 3H), 442.0 4.06
3.19-3.11 (m, 1H), 2.89-2.77 (m,
2H), 1.32(s, 3H)
505
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| NN (m 4H), 7.29

(b, 1 H, 7.25 (d, o J=8.8Hz, 1
H, 7.08 (dd, J=8.8Hz N and 2.0Hz, 1 H), 6.49 (b, 1

wWOR0s4A88B44 4.95.3 3.46 H 4.23 (m 3H), 3.53- 3P@12/Uszm5/008481
ZH;, 03183 IZ7(m [5H), 2. 91-2774 (m 525 3 T
(t, J=7.2Hz, 6H) Br p (CD3OD, 400MHz), 6 7.63 ]ngssl “Reten.
H. Gomppusd (d, J=B.OHz, 2H)NMR41" (d, N J=85B$%, Time
2H), 7.19 (d, J=1.2Hg, H 2H) 6.46 (b, 1 H), (L.@\ilSls, (min)
3-4. 20 (mr 3H), 3.62-3.50 (M N
m 1 H), 2.92 (s, 6H), |2.87-2.81
D ECI3I4)D, 4aomaz)(as$4c3+a)2+a CID3OD,
d7.69f(d.J=28kz, 1H).H)44 @, 46-7.37 (m
—8J=§+ffilz 1H)1.28 (@d 8(8 Z N 0_J=8. 8Hz
V6. 2 1HH)652 s715I L Hj86.3 5.32
4.35-4.21 ( %3 I 21 ), 3,64 (P,
2H), NO-NQ 3. 37 é 1 0 4H)|,
291280(m 3H), 2 .12-2.05
(m 2H),5%. 61 (b, 2H), 132 (s 3H) 137V\D
20057 089764 PCT/ U520 5/ 008481 Mass Reten. Conpound
(m n) N(CDClS 400Mfz), b
-7/30 (m |H
4):24 é% 7g6§‘§rp, 4. 64- 4,145
4)J5 _5 '2.91- 4530
23 2ih H)&B 450 (B97-2H)| 597
J( H m64 m, 4H)0226-0.90 (d,
04:08 (1 CIPBODY7-ADOMHBH) 6 7. 52-7.45
(CD30D, 400MHz), 5 7.80 (d,
J=8.4Hz, 2H), 7.47 (d, J=1.6Hz,
1H), 7.38 (d, J=8.0Hz, 2H), 7.24
(d, J=8.8Hz, 1H), 7.07 (dd,
J=8.0Hz and 1.6Hz, 1H), 6.49 (b,
1H), 4.35-4.21 (m, 3H), 3.69 (t, 5114 5.0
J=4.6Hz, 4H), 3.53 (t, J=6.8Hz,
2H), 3.19-3.10 (m, 1H), 2.90-2.78
(m, 2H), 2.59 (t, J=6.6Hz, 4H),
2.53 (s, 2H), 1.32 (s, 3H)
509
(CDCI3, 400MHz), 5 8.09, 7.83 (s,
1H), 7.42 (s, 1H), 7.21 (d,
J=8.4Hz, 1H), 7.09 (dd, J=8.4Hz
and 1.2Hz, 1H), 5.33-5.21 (m, 1H),
4.50-4.34 (m, 1H), 4.21-4.10 (m, 321.4 5.19
2H), 3.19-3.17 (m, 1H), 2.77-2.74
(m, 1H), 2.67-2.61 (m, 1H), 1.81
(s, 2H), 1.52 (s, 2H), 1.29-1.23 (m,
3H), 0.96 (s, 3H)
(CDCI3, 400MHz), 5 7.73-7.52 (m,
1H), 7.47 (s, 1H), 7.42-7.18 (m,
6H), 7.09 (dd, J=8.8Hz and 2.0Hz,
1H), 5.41-5.26 (m, 1H), 4.56-4.32
(m, 1H), 4.23-4.10 (m, 2H), 3.21 3831 5.7
(b, 1H), 2.85-2.72 (m, 3H), 2.65 (d,
J=14.2Hz, 1H) , 2.23-2.10 (m, 2H),
1.38 (b, 3H)
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I '\ NN(m 4H), 7.31 (b, 1 H, 7.25 (d, O~
J=8.4Hz, 1 H), 7.08 (dd, J=8.4Hz N and 2.0Hz, 1 H),

W@2008/084064 1 H), 4.34- 481.3 3.43 H 4.23 (m 3POT/US2045008481
(b, 3H . 3.23 0.3.13 (m 4H), 2.92-2.80 (m 5H), 529

1 32 (s, 3H) (CD30D 4OOI\/HZ) 6 7.48 (d, J#1. | Reten
J=8. 4Hz, 7.40 (d, J= , ten.
E?’"%X&ﬁﬂ 8. ar, »Z—EMR/ 07 (dd. Jz%’@g; andrime
20Hz 1 H), 650(b, ,435429&1 | (min)
3.90 (b, /~1 H), 3|5203 5 Hy 7 68@0- 3. 16 549.]6
70 (m2H %%ﬁi ?@dZJQ'é-I 2.
, (m 3H), \?97% 8.0HZ3) 11.97 (m
1.71 (m 6H)(d JEs ﬁquHélS’demidl I—P, 1.32 (|b,
DVBO, 4DONBIB)Z afid A0HAB9HY, 6,501b,H], 9. 80 |(b,
9.40Nb, 1 H 7H523@d121 (N, 3H13.6HE, 1 HH33.7. 48 5.69
7 33873Q45W4M9 m 1 H,
7.00 (dd J=8. '#;;j 75 4.76 (|d,
J=5.6Hz, 1H), 3461-B Hﬁz 20 (m 1 H),
2. 94- salt 2.92 <§‘7 i1 H, 5§32
1.35 4 (d, J=6 8FE 400MHz) . 6 8.99
(s, 1 H, C| Of 7. BQchHdis, 4b’a&|h@)-|6,782h‘§ aHy- 71 (d, QPO

cid=1, 2Hz
V—. (

7\357 (®.51 Id, h6.8Hz, AH), Nzédid J¥l. 6Hz,
%H 8. Otz{2. @id)and 2.804, 1H), 7.8, 4Hz, H 1 |H),

7! S .©—|z, 1| H=8.46/z51H) 5063 (@d.4=88Hz N| (b, 1H),
4. 8Hz, 3H9md230hnz 24), 2.12-7.08m, T | 3343 (|, N.12
J=6. 1 2§),$3.20-3 3 %g (b, 1HR449- 91-2. 78 (m
2 2'5212_2' 17 (m 2}@1’2 m 1 (7)33@[]73(m
139 s, 3H)

(CD30D, 400MHz), 8 7.47 (d,
J=2.0Hz, 1H), 7.46-7.37 (m, 4H),
7.23 (d, J=8.4Hz, 1H), 7.06 (dd,
J=8.8Hz and 2.0Hz, 1H), 6.49 (b,
1H), 4.35-4.21 (m, 3H), 3.77-3.69
(m, 2H), 3.55-3.45 (m, 2H), 3.20-
3.11 (m, 1H), 2.90-2.78 (m, 3H),
2.67-2.55 (m, 3H), 2.39-2.31 (m,
3H), 2.01-1.95 (m, 1H), 1.82-1.79

(m, 1H), 1.32 (s, 3H)

495.3 4.67

(CDCI3, 400MHz), 8 7.92, 7.82 (s,
1H), 7.42 (s, 1H), 7.22 (dd,
J=8.4Hz and 1.2Hz, 1H), 7.10 (d,
J=8.8Hz, 1H), 5.31, 5.19 (s, 1H),
4,52, 4,32 (d, J=10.8Hz, 1H), 4.20- 363.5 6.34
412 (m, 2H), 3.19-3.12 (m, 1H),
2.81-2.62 (m, 2H), 1.81 (d,
J=6.8Hz, 2H), 1.48-22 (m, 12H),
0.88 (s, 3H)

(CD30D, 400MHz), & 7.63 (s, 1H),
7.50 (d, J=8.0Hz, 2H), 7.40 (d,
J=8.0Hz, 2H), 7.20 (s, 2H), 6.49
(b, 1H), 4.30-4.20 (m, 3H), 3.89 (s, |  527.1 3.16
2H), 3.45 (b, 2H), 3.20-3.10 (m,
1H), 3.03-3.01 (m, 9H), 2.91-2.80
(m, 2H), 1.32 (s, 3H)
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WO 2005/ 089764 PCT/ US2005/ 008481 Mass Reten. Conpound
NVMR Spec Tine (LCMS) (min) kN -/ (CD3CD, 400MHz), 6
wQ@2009/08d64 C| J=8. 4Hz, 2H), 7.48 (s, 1 H), 7. 38PCT/US2005/008481

J=8.OHz, 2H), 7.25 (d, J=8.8Hz, 1 H), 7.07 (dd,
J=8.4Hz Hand 2.0Hz, 1 H), 6.51 (b, 1 H, 4.35 3H),
it G — B P52 64— 2F {09 TAH)—3—4

" . — 0O

q, J= 4 8Hz, 2H), 3/20- N~o 3.11 (m 1 H), |2.Masg. 79 Reten.
H, 2.46NMR2 (m 5H), 5Spec Time
.32 (s, 3H Br (CDsogLGMSQ/HB) (min)

/\\7/10/r~| 1—=Q Oz 1

(GDAD, (4OOMEH) 5 8.67 4682H)H| (s, 1 H) |
3. 87-521d, JN?FM 47 8HA, 4, 3.47 |(t,
1ﬂ 21% 7@3@?

Sch i o

7.51 (d,NF=8. Oz, 2H) foz-d Bﬁz 2H) |
H3éo‘? ’37 1 (s, Il:l)i)

PO

I

7.21-7.16 M 2H), ®046 1 2
4.28- 5 2 4.42 411936 (m 13H 9724 m 4H), N,
| 3.51-3.49 (m 4H)| 3.1 -32.anﬁrmH) ~/ 1 H), 2.95 (s,
275 544—2H) 36— : 1.30 s,
49\%? %@ﬁ, J=8. OHz, 2H),
),
RS oy Bl T 7%

7.70 (t, J=2.0Hz, 1H). 7.46 (s, 1H),
7.38-7.23 (m, 5H), 7.15 (d,
J=7.6Hz, 1H), 7.07 (d, J=8.4Hz,
1H), 6.98 (d, J=6.8Hz, 1H), 6.46 517.6 5.03
(b, TH), 4.35-4.21 (m, 3H), 3.88 (t,
J=7.0Hz, 1H), 3.71-3.67 (m, 1H),
3.20-3.11 (m, 3H), 3.01-2.80 (m,
4H), 1.32 (s, 3H)

518

(DMSO, 400MHz), 5 11.15 (s, 1H),
7.51 (d, J=2.0Hz, 1H), 7.42 (t,
J=7.6Hz, 1H), 7.35 (d, J=7.6Hz,
1H), 7.30 (d, J=8.8Hz. 2H). 7.16

(s, 1H), 7.06 (dd, J=8.4Hz and 426.2 429
2.0Hz, 1H), 6.36 (b, 1H), 4.18-4.10
(m, 3H), 3.09-3.00 (m, 1H), 2.91-
2.64 (m, 8H), 1.21 (t, J=6.6Hz, 3H)

(CD30D, 400MHz), 5 7.81 (d,
J=8.4Hz, 2H), 7.47 (d, J=1.6Hz,
1H), 7.39 (d, J=8.4Hz, 2H), 7.24

(d, J=8.4Hz, 1H), 7.07 (dd,

J=8.4Hz and 2.0Hz, 1H), 6.50 (b,
1H), 4.35-4.29 (m, 3H), 3.70-3.60
(m, 1H), 3.51-3.47 (m, 2H), 3.37-
3.29 (m, 1H), 3.19-3.11 (m, 2H),
2.92 (s, 3H), 2.88-2.78 (m, 2H),
2.51-2.41 (m, 1H), 2.29-2.20 (m,

1H), 2.17-2.00 (m, 2H), 1.89-1.78

(m, 2H), 1.32 (s, 3H)

509.4 4.99

521
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1 H H, , 6.49 .49 (b, HJ=8.4Hz and H 2. OHz, ' 7.06
(dd, 398.1 3.95 N 1H), 4.35-4.16 (m 3H), 3.21-3.10 O
wO BboStp9784 H), 2.90-2.71 (m 2H), 1.32 (b, 3H) PEHRS2005/008481

(CDC13, 400I\/Hz) 6 7.92-7.77 (m O/ 1 H, 7.42-7.39

-

T T8H) T 2672 G T v N H 710
\ 5.16-4.97 (m 1 H), 4.56-4Mass(m MReten.
M

0 1 ompowsl 4. 11 (m 2H), 3. NMR 19 335.2 [5. BpecH (m Time
1 H, 2.78-2.63 (m |2H), 1.90 (d, J=5.6Hz, 1(1;&:Ms) 74 (min)
(bt —H— 547 1-49-11—26—(—4H-—+16-6-93 tm —6H
cl3 005/ 089764 HCT/ US2005/ 008481 Mass |Ret en.
O W‘§§ec Tilme (LCMB) (nin) (CD3dD, 400M:E:),
1H © o-/ 48 (m 3H],
T3 (¥ J=8. 4k (ﬁ%' 54?702% j@bﬂg 552& H J=8. 4Hz
and 2. OHz, 6. 49 hg23511 3%44 21 (m 3H),
4.05 (b, 51F=3 3.56 \ tH), 2D (b §H 337- (m, _4H)
3.61 (b, 2K .37 (|t 3133:95 Bhiz2. 92672 (3, 55438017]  6.11
(m 3H), 2. . 80 (rr127mﬂ)66(mljl$)22@9-228l(1)1 (lcoea s,
400MHz), b 8. 0X, 7. 912H)s1.38-024 (., 9H),1.07, 886 (|s, 1 H),
7.23 (d, O N’J=8.4Hz, 1H) (d.¥=818Hz8H) J=7.2Hz, -~p 1
H), 6.7%23d, J=7.6H7, 1 H), 6.63 N (s, 1 H), 6.57 (d,
J=7.6Hz, 1 H, H5.92 (s, 2H), 5.18-5.07 (m 1 H),
440 9 5. 75 0 4. 63-4 41 (m 1 H) 4 30-4.11 (m 2H)
3.36-3.31 (m 1 H), |20M024®%Hz8 5(1m102&hH) 2. 70- 2. 61
(m 1H, 2. 38-3/5532 1847 @ 1H).75 [, :&8721H230 (m 3H),
| 09-1./01

1H), 7.67 (s, 1H), 7.51 (d,
J=1.6Hz, 1H), 7.43 (t, J=7.2Hz,
1H), 7.35 (d, J=8.0Hz, 1H), 7.29

(d, J=8.4Hz, 1H), 7.06 (dd,

J=8.8Hz and 2.4Hz, 1H), 6.39 (b,

1H), 4.13-4.09 (m, 3H), 3.10-3.04

(m, 1H), 2.81-2.72 (m, 5H), 1.21
(s, 3H)

4121 4.13

(CD30D, 400MHz), 5 7.53-7.46
(m, 4H), 7.29 (b, 1H), 7.25 (d,
J=8.8Hz, 1H), 7.08 (dd, J=8.8Hz
and 2.0Hz, 1H), 6.49 (b, 1H), 4.34- |  4.95.3 3.46
4.23 (m, 3H), 3.53-3.42 (m, 2H),
3.18-3.12 (m, 5H), 2.91-2.74 (m,
3H), 1.32 (t, J=7.2Hz, 6H)

(CD30D, 400MHz), 5 7.63 (s, 1H),

7.51 (d, J=8.0Hz, 2H), 7.41 (d,
J=8.4Hz, 2H), 7.19 (d, J=1.2Hz,
2H), 6.46 (b, 1H), 4.31 (s, 2H),

— 4.23-4.20 (m, 3H), 3.62-3.50 (m,
N— | 4H), 3.19-3.11 (m, 1H), 2.92 (s,

/ 6H), 2.87-2.81 (m, 2H), 2.76 (s,

3H), 1.31 (s, 3H)

513.2 4.43

(CD30D, 400MHz), 5 7.47 (d,
J=2Hz, 1H), 7.46-7.37 (m, 4H),
7.24 (d, J=8.8Hz, 1H), 7.07 (d,
J=8.8Hz and 2.0Hz, 1H), 6.49 (b,
1H), 4.75 (b, 1H), 4.35-4.21 (m,
3H), 3.85 (b, 1H), 3.64 (b, 2H),
3.45-3.37 (m, 1H), 3.19-3.12 (m,
4H), 2.91-2.80 (m, 3H), 2.28-2.00
(m, 6H), 2.12-2.05 (m, 2H), 1.61
(b, 2H), 1.32 (s, 3H)

535.3 4.94
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C \ NOOH ~ (CD3CD, 400MHz), b 7.76 (s, 1 H), 7.75
(s, 1 H), 7.52-7.43 (m 2H), NN 7.23 (d, J=8.4Hz, 1
WORsH8064 (d, J=7.6Hz, 1 H), 6.47 (b, 1 H), 4. Bormmﬁsmoml
421 HUU4Zl(m SH) 3.5Z2°(s, 4H), 3. 33 ,
3.26-3.18 (m. 1H), 2/91-2.80 556 (m 2H), 1. M*{S§ Reten.
3H) cfo . 400MHz), b 7.4BMR, 1 H), N 7Spec(d, Time
J=8.8Hz, 2H), 7.40 (¢, N _ J=7.6Hz, 2H), 7.24@MS) | (min)
J=8.4Hz, H I H], 7.07 (d, J=8.-OHz, I A, 6./49 (b, 1
1. : n\3H], 3.64- 497.2 4.69 N 3.61 (m
m  3HXCDOI3NIGBMBIL), 69,893t89,(m2./93 (s,
)78 (m 18KY,4320, 18,285 .300(m, 2) , 558
a  ( G1B320-A0®WHA )5&9@1137 8.00 (s|,
B85 (s, 1 H|, (14844045 (R 1d). 42, |6. 97, 6.92
(d, N PoplaRg -3 3pm, ?4*>4%3H 4344330 H 630
J 4.04-3. O’PnzzH 2 %f@ dh 96 3.77
(s, 3.AL (M 3hm “(m 2H),
2.23-2.06 (m —2H), 1.02 t,’J 359 140 WO
2005/ 089764 PCT/ US2005/ 008481 ss Reten Conmpound
NVR Spec>®Bme (LCMB) (min) Br 0 (DVBO, 300MHz), 6
7.63 (s T H, ,N- 7.49 (d, J=6.3Mz, 2H), 1.42 (d, %
: /7. 20| (4D, 40BIHD, AV 5295 1 H),
e 85(n(, BH), 336 (3 14),425 (@ u (R 4H),
26=8HEETH)NT.08(dd, J=8.48i2- 2 73 (m
and 2.0Hz, 1H), 6.48 (b, 1H) 4.34- 481.3 3.43
4.23 (m, 3H), 3.45 (b, 3H), 3.23-
3.13 (m, 4H), 2.92-2.80 (m, 5H),
1.32 (s, 3H)
(CD30D, 400MHz) & 7.48 (d,
J=1.6Hz, 1H), 7.43 (d, J=8.4Hz,
2H), 7.40 (d, J=8.4Hz, 2H), 7.24
(d, J=8.4Hz, 1H), 7.07 (dd,
J=8.4Hz and 2.0Hz, 1H), 6.50 (b,
1H), 4.35-4.29 (m, 3H), 3.90 (b,
1H), 3.52-3.47 (m, 3H), 3.20-3.16 | 2496 5.21
(m, 2H), 3.01 (t, J=12.0Hz, 2H),
2.91-2.79 (m, 3H), 2.20 (b, 1H),
2.00-1.97 (m, 3H), 1.82-1.71 (m,
6H), 1.56-1.48 (m, 1H), 1.32 (b,
3H)
(DMSO, 400MHz), 5 11.39 (s, 1H),
A 9.80 (b, 1H), 9.40 (b, 1H), 7.52 (d,
N J=1.6Hz, 1H), 7.48 (s, 1H), 7.37-
i—l 7.31(m, 4H), 7.25-7.19 {(m, 1H),
7.00 (dd, J=8.8Hz and 2Hz, 1H), 325.3 4.75
4.76 (d, J=5.6Hz, 1H), 3.61-3.53
(m, 1H), 3.25-3.20 (m, 1H), 2.94-
HCl salt 2.92 (m, 2H), 2.13-1.97 (m, 1H),
532 1.35, 1.24 (d, J= 6.8Hz, 3H)
(CD30D, 400MHz), 5 8.99 (s, 1H),
7.80 (d, J=8.0Hz, 2H), 7.71 (d,
J=1.2Hz, 1H), 7.57 (s, 1H), 7.47
(d, J=1.6Hz, 1H), 7.39 (d,
J=8.0Hz, 2H), 7.24 (d, J=8.4Hz,
1H), 7.07 (d, J=8.0Hz, 1H), 6.51 506.2 4.96
(b, 1H), 4.32 (t, J=4.8Hz, 3H),
4.23-4.21 (m, 2H), 3.43 (t,
J=6.4Hz, 2H), 3.20-3.11 (m, 1H),
2.91-2.78 (m, 2H), 2.23-2.17 (m,
2H), 1.32 (b, 3H)
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2.20 (m 2H), 1.31 (s, 3H 560 C o- (CD3CD, 400MHz),
6 7.52 (d, N J=8.4Hz, 2H), 7.47 (s, 1 H), 7.39- N
wQq 2®6/089194 2H) , 7.24 (d, J=8.8Hz, H 1 H), 7.06PCTUS2005/008481
J=84H; and T. 6F NI T H), 6.49 (b, 1 H), 4.45-4. 73
(m 509.2 5.18 N 4H), 3.84-3. 451gm 4H), 3/20YEs§> | Reten.
Nk (fPmpapnds 91-2 78 (m 2H) 25- H 2.10 eq | Time
1.98-1.89 (m 4H), 361 1 32 (s 3H) CI of ( S) (min)
Z00NFZ), 6 7.52- 7. 45 5 37,0 T H),
o d0/J=8. 4Hz, HZ _g 4Hz N N and
,649(b 3°5% H O 4.p3
(™ 69 (s, 3H), H) 2 " 3.21-3.12
( 562 2.91-2 szmza 6511(1%?> H 541353H) CN-r
( ol ), 6 7|54 #83H s bmt, BueHz7. 40 PP2 4.76
J=8.0Hz, SHN— H-R 28 4H), 3.4t BHmHZ 24) 3.20. 07 (dd,
J=8.4Hz and 1. 01 I—§116n419i)(2kﬂ1 mms(mlzm 96 N 1 H)|
4. 35- 4. %4(m 3H). 3| 83.6ks, 18), 24p:2.42.(@55H)b, | 2H) ,
3.19-3. 10" (m N 1H), '3 e593Mo 2H, A32 Gt )2 91-2.78 | /
(m 2H), I 3Eé(b 3H 563 ((,DBCD Z00MFZ), & 7.47 (d
5 N HI<1. 6 , 7.12 (dd,
3 e N a<b ‘%ﬁgfﬂ" %@;(1@ H, 3.75
3. By, 3.50-8 84,4}12.1> 3@) 944.00 H
3.09-3 0 2H), 2 2321991@2734:@5( b sBr(iIT2. 4fF, 1
H, 1. 65 dd, JE15=66kz, an)dsaml—lz-cs ghzH) | : 3.51
N N—> 2H), 3.34-3.30 (m, 2H), 3.16-3.12
H S (m, 5H), 2.89-2.75 (m, 2H), 1.30
(s, 3H)
535
(CD30D, 400MHz), 5 7.60 (s, 1H),
7.51 (d, J=8.0Hz, 2H), 7.40 (d,
J=8.0Hz, 2H), 7.21-7.16 (m, 2H),
6.46 (b, 1H), 4.41 (s, 2H), 4.28-
419 (m, 3H), 3.79-3.74 (m, 4H), 5252 442
3.51-3.49 (m, 4H), 3.19-3.11 (m,
1H), 2.95 (s, 3H), 2.88-2.75 (m,
2H), 2.30 (s, 2H), 1.30 (s, 3H)
(CD30D, 400MHz), 5 7.84 (d,
J=8.0Hz, 2H), 7.47 (d, J=2.0Hz,
1H), 7.37 (d, J=8.4Hz, 2H), 7.24
(d, J=8.4Hz, 1H), 7.06 (dd,
J=8.4Hz and 2.0Hz, 1H), 6.49 (b, | S8 3.95
1H), 4.35-4.16 (m, 3H), 3.21-3.10
(m, 1H), 2.90-2.71 (m, 2H), 1.32
(b, 3H)
542
(CDCI3, 400MHz), & 7.92-7.77 (m,
o—/ | 1H),7.42-7.39 (m, 8H), 7.26-7.21
(m, 1H), 7.10 (d, J=8.4Hz, 1H),
5.16-4.97 (m, 1H), 4.56-4.36 (m,
1H), 4.19-4.11 (m, 2H), 3.27-3.19 335.2 5.45
(m, 1H), 2.78-2.63 (m, 2H), 1.90
(d, J=5.6Hz, 1H), 1.74 (b, 1H),
1.49-1.26 (m, 4H), 1.10-0.91 (m,
6H)
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1.17 (s,
Mass Ret en.
W®@200508D80D, 400MHz) ,

9H) 141 WO 2005/ 089764 PCT/ US2005/ 008481
Conmpound NWMR Spec Tinme (LCMS) (mn) C
b 7.48 (d, NO J=1.6Hz, 1P{T/US2005/008481

7.41-7.32 (m 3H), N _ 7.23 (d, J=8.4Hz, 2H), 7.07
dad;, A V~"J=8"Z4HZ Tafid 2. 0Hz, I H), ©6.406 (P, bit 4
4.71 N1 , 4.32-14.17 (m 3H), 3.80 (s, pHMass 67 Reten.
(t, Qegpowpd 2H), 3.39 (s, W , 3.30-15 (Ypec6H), Time
2.88-2.83 567 (m 6H) 1 32 (s 3H) CI (DI\/EEDCMS) (min)
A00WMHZ) 6139 (; 75— H)S
9.34 (s, 1 H, 7.5 07(D§0'314QQJV'H277 aoﬂH N J=8. 4Hz |and
o 4. 2%#6 .10 (d vOHz, 1 H),H)
0 4.14 4. '56 (m 1 Hy,
3h14 1
2.38- 24 25(m (/bh) #Q,i ﬁ,:g% m@} 3455?3',3 3.56
Exanpl e 22, 3%373@)4 59.{ =7 Lg@tse Af fect on
HypOX| éSRndum bl e Endpgqnpgﬁ YBEE 80 pzygs& on. The
ability of the con‘pounds of132he :BHI)venti on to nodul ate
IIy[JU)(I d- IIIUULI UI € 5 CIIUU%CIIUUD VEGF C)\ e ol on ||a) be
anal yzed as fo)l ows. (0\?@@: W@@SPW@%S nay be
crJoni n ELI ) (% | Briefly)]
y be qul uris under
tions ced wth
I §_the prlesegicg A 5 f a cy gund ofg 75
The car&xfmq&e%m@omw hen
EL] SA, |apH), BBe-3@aneerH)r 261-283 of VEGF
cal cul ated fro®t he gt el e th-E61 @A 1elywse- of each 10
assay. shg dose- r espgn2elSdmally)si.88-nd9 (he3Her|f or med usgi ng
the ELI SA assay and condi t-P9h81 (nedri bed [above. The
conditions for, the [doSe-response ELISA are anat ogous
ol to tho dese/l bed (@B%B 406“,@]?{ 5%37?;;;1 ? g., seven
entN-goncent r at'i-oass Y, 2 5’3‘ In parallel,
esporse cytoigqucy;gym.&s F’f per f or med
G| o J£T5HeTRgR . 4121@%) ufe- samasd.p 4.21
conditio S EL4.BAnt, oHeBRSaNE 4HNB1331d)g i nhi bi t{on
of VEGF expr es%l Qn |Wald), Bag-3daent i)t hel-2.8ytjot oxi city.
Dose- rgggonse curves may(mh@Hpl1dRedHusi ng |per cent age
i nhi bi t'70On versus |concentration of the cgnpound, and
EC50 and CC5 val ues may be generated for [each
¢l CQNpYu d h t he magbsab, 4ookHb), 51728 ($8t),ds 100% and
e i i nhi bi §i on4eg, P%8Hz, 2H), 7.40 (d,
J=7.6Hz, 2H), 7.24 (d, J=8.4Hz,
1H), 7.07 (d, J=8.0Hz, 1H), 6.49
y (b, 1H), 4.35-4.21 (m, 3H), 3.64- 497.2 4.69
N 3.61 (m, 2H), 3.20-3.11 (m, 3H),
o L\_/ 3.01 (s, 3H), 2.93 (s, 5H), 2.89-
N | 2.78 (m, 3H), 2.12-2.05 (m, 2H),
1.32 (s, 3H)
558
(CDCI3, 400MHz), 5 8.17, 8.00 (s,
1H), 7.50 (s, 1H), 7.23-7.13 (m,
4H), 6.97, 6.92 (s, 1H), 6.80 (d,
J=8.4Hz, 2H), 4.43, 4.34 (t,
J=7.0Hz, 1H), 4).04—3.98 (m,(1H), 460.8 4.96
3.77 (s, 3H), 3.47-3.41 (m, 1H),
3.25-2.81 (m, 2H), 2.23-2.06 (m,
2H), 1.02 (t, J=6.2Hz, 3H)
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Preferred conmpounds of the invention wll
| ess than 50, preferably |less than 10, 20 nore
even nore preferably PEFFS1008008481

of

woe@bsesEbl y | ess than 2,

have an EC50

0.5, " aiideven noré pfeferabry tess than 0. 0L, 142 VWO _
2005/ 089764 PCT/ US2005/ 008481 Figure 1 shows Mass | Reten.
abi | i €pmpoundt ypi cal | conpound ¥MRhe i nvent i onSpec Time
Conpound No. 7, to inhibit endogenous VEGF pr@&MS)on (min)
T tumor Ccet s under | ypoxic condi tTons. 1he ELTSA
sECS0 15-0.08025 M while its CC50 (50% cytotoxicity) fis
' n0.2M T [ of
pre €onpounds W%M{%SSQOJWJZ %76?;6(4&2(9 oyided in
Tabl eH5TabIe 5 OMM&@ 7} 54Y/S|Retenti on
Time (mi M\ EKTSA ECSD dV|1H)1439-1122Qm 315388 (b | 25885. 28 4.45
4,01 ***x%g 18 44I-8&3“97‘3*3*d‘m4Hﬂ356233154 28 FrExx
5 391.28 4.05 **X** | 6md28), 28242.70 (m}9H)r2.26-7 | 443. 28
4 61 ***** # 8 445 P6 4226(m2H 1.3 (4BH)25 4. 07 ****x
# 10 467.15 4.51 ***t* 11 389.24 4.24 ****% 12
414. 31 35 4 ****x*x 18 411.24 4.89 *****  14|397. 22
4 57 wxxwx 457.3[4.24 ****% 16 435 19 4. 47 ***p
] 4 *xxkk 1(@'321@@ 40AMUz § 7:524dx | 19 437. 26
MZp2) 54T (911H0R3DG | 4, 04 ** xx
%Zf¢?§7%‘4 4J"’3*3'H\Z* 24 411.24
%‘%(m 4. 52 * %% x|k 518
N(r :
%asﬁsé(m 4K), 3.20-3.12 £9 5% 09
(m, 1H), 2.91- 278(m 2H), 2.25-
2.10 (m, 1H), 1.98-1.89 (m, 4H),
1.32 (s, 3H)
(CD30D, 400MHz), © 7.52-7.45
(m, 4H), 7.32 (b, 1H), 7.25 (d,
J=8.4Hz, 1H), 7.08 (dd, J=8.4Hz
and 1.6Hz, 1H), 6.49 (b, 1H), 4.34- 525.3 3.52
4.23 (m, 4H), 3.69 (s, 3H), 3.31-
3.30 (m, 8H), 3.21-3.12 (m, 3H),
2.91-2.74 (m, 2H), 1.32 (s, 3H)
(CD30D, 400MHz), © 7.51-7.48
(m, 3H), 7.40 (d, J=8.0Hz, 2H),
7.24 (d, J=8.8Hz, 1H), 7.07 (dd,
J=8.4Hz and 1.2Hz, 1H), 6.49 (b,
1H), 4.35-4.21 (m, 3H), 3.89 (b, 483.1 4.96
2H), 3.45 (b, 2H), 3.19-3.10 (m,
1H), 3.05-3.01 (m, 9H), 2.91-2.78
(m, 2H), 1.32 (b, 3H)
563
(CD30D, 400MHz), & 7.47 (d,
cl J=1.6Hz 1H), 7.35 (d, J=8.4Hz,
AR 1H), 7.12 (dd, J=8.4Hz and
J=2.0Hz, 1H), 4.87 (s, 1H), 3.75-
N 3.72 (m, 1H), 3.50-3.47 (m, 1H), 276.9 4.00
H 3.00-3.03 (m, 2H), 2.22 (dd,
J=15.6Hz and J=2.4Hz, 1H), 1.84
565 (dd, J=15.6Hz and 8.4Hz, 1H),
1.17 (s, 9H)
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10

15

20

30 413.22 4.42 ***xx 31 423.17 4.32 ***** 32 467.25
4.26 ***** 33 A57.15 4,29 ***** 34 383.19 4. 42 *****

WA 2BsWO 78005/ 089764 PCT/ US2005/ 008481  ConpouneiC/CAB05/008481
TRET T ONVS REt et oh " Ti“me—( mrm)—EL+ SA EC50 3542528
4.14 ***** 36 383.2|4.37 ***** 37 423.3 4|24Mass** Reten.
38 356omponnd7 xxxxx| 39 391. 28MIR12 ***** |408p68. 15 Time
4. 45 ***** 41 449. 1] 4.59 ***** 42 383. 19| AQ4EMS)*[* (min)

el A D e e % %

43— 371. 31 3. 89 >+ 44479184735 A45—394-36

4,09 wexr+o A6 421. 1D 4cR30b Adom ‘5%75%% @7 4.54 **xx
“ag ’?“\%1 2 *xxx 49J—4%3|zlﬁ1 ‘?7 F 3 3H§30 405. 18
A %51 373,23 4721(6*1‘1*8*414252;4)’35 7 8. 07 **** |53

54| ABS.4R3 add BOFZ "1 H), 055 (25 .27 4,28
4 19 * 4 M}, 4.359.1399, 319 Ae@(st 1+ et :
469. 22 4. 32 O| 34X 367 (tAJ=BDHRHIIBIA(B, 4. 27 ****

61 419.28 4. 04 \——*/* * 681484013 (m, 61, 288283 63 435. 09
4.16 ***3g7 64 435.12| 4. 27 (Mx6H), 1.85(sg@p. 2 3. 95 **** |66
A14 174 D4 ¥ k%%
o (DMSO, 400MHz),511.39 (d,
N—H J=2.8Hz, 1H), 9.75 (s, 1H), 9.34
\ (s, 1H), 7.53 (s, 1H), 7.36 (dd,
N J=8.4Hz and 4.0Hz, 1H), 7.10 (dd,
Y o J=8.8Hz and 2.0Hz, 1H), 4.82- 295.0 4.14
4.71 (m, 1H), 3.62-3.56 (m, 1H),
HCl salt 3.14 (b, 1H), 3.00-2.83 (m, 2H),
8 2.35-2.23 (m, 1H), 2.18-1.82 (m,
5 4H), 1.34 (q, J=6.4Hz, 3H)

Example 2: Assay to Evaluate Affect on Hypoxia-Inducible Endogenous VEGF
Expression.

The ability of the compounds of the invention to modulate hypoxia-inducible
endogenous VEGF expression may be analyzed as follows. VEGF protein levels may be
monitored by an ELISA assay (R&D Systems). Briefly, HeLa cells may be cultured for 24-48
hours under hypoxic conditions (1% O,, 5% CO,, balanced with nitrogen) in the presence or
absence of a compound of the invention. The conditioned media may then be assayed by
ELISA, and the concentration of VEGF calculated from the standard ELISA curve of each
assay.

A dose-response analysis may be performed using the ELISA assay and conditions
described above. The conditions for the dose-response ELISA are analogous to those described
above. A series of, e.g., seven different concentrations may be analyzed. In parallel, a dose-
response cytotoxicity assay may be performed using Cell Titer Glo (Promega) under the same
conditions as the ELISA to ensure that the inhibition of VEGF expression was not due to the
cytotoxicity.  Dose-response curves may be plotted using percentage inhibition versus
concentration of the compound, and ECsy and CCsy values may be generated for each
compound with the maximal inhibition set as 100% and the minimal inhibition as 0%.
Preferred compounds of the invention will have an ECs of less than 50, preferably less than 10,
more preferably less than 2, even more preferaltbly less than 0.5, and even more preferably less

than 0.01,
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1.3 32923 [-**40:0036399 (429. 3 3. 826**xxx  4AD0 493*3 4. 43
** 33801 4510304 99 |*****  4Q24494.4 3.[/1 ***%*

331 ~0.010 2.94 *

#332 ~0.010 4 *

333 410.27 3.64 o

334 426.24 3.39 *

335 466.23 4,64 *okk

336 438.31 431 #k

337 454.24 4.63 *k %

338 47432 433 #k

339 412.3 3.83 *

340 446.33 449 *

341 44726 4.25 ko

342 371.31 3.88 *okk

343 371.31 3.61 *

344 459.31 491 Hkk

345 383.35 444 Rk

346 587 4.04 Rk ok

347 451.16 3.93 ok ok ok

348 479.28 4.13 Kok ek

349 481.21 3.74 *okkk

350 462.17 3.66 ok ok o

351 471.17 3.93 ok ok

352 403.29 3.98 *okok ok

353 497.16 3.94 Rk gk

354 525.2 4.19 .

355 511.21 3.81 .

356 490.3 3.93 *ok

357 534.23 3.93 *kk

358 4332 3.45 *okok

359 511.25 3.64 Hkok

360 516 3.82 o ok

361 474,26 3.02 Rk

362 427 4.2 ok ok

363 4124 1.80 *

365 457.3 4.06 ***

366
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403 479.3 4.23 ***** 404 473.6 3.78 ***** 152 WD
2005/ 089764 PCT/ US2005/ 008481 Conpound LCVS [ MtH|
wa anssesenti on Time (mn) ELI SA EC50 M 405 55BCI/US20058)8481

oL Comp P TR B [T Aot i D3R s 405
sxfxx 36411 ha3 #4843 86 Prr+r 4299473 4 4 b3 +xE¥F 413
459. 3 #516 T***457.3414 |439.4 4. 3D6***** 415 63764
2. E[Tgéﬁn _4J_b25§.1. T718.39 **%%%, 417 562,47 §+ib<§ )
FARAEX 18 5113433 pFxrrx A30-40+ 4398 26
486. 6 3745 1+* 4028401 553 30 4498 **x+x Ao 3889
4. 17 *3gg** | 4234WA7. 4 B.56 ***79 424 594)2 [ M EF 4.58
1o} asa e B I [ TR L T
564_2237.2_ 77 o+ % AFT.0 430 431. 3 3_34):? A 431 53”?***
f;fi*éﬁ** 4324680 4 4;%*:***5*.27 433 57844 2*8“2
OO S I TN B LAV
4. 35 *3B*« 4394%(681_ 2 B 95 ****5*01 K

374 436.9 4.66 *kAk

375 461 4.92 *%

376 385 3.79 *%

377 *

378 *

379 *

380 %

381 *

382 *

383 417.2 4.93 ok ok ok

384 403.22 4.65 EEEE:

385 509.51 2.57 Kook ok

386 465.26 2.52 S TTLL]

387 465.26 2.52 geokskok &

388 4954 3.94 e ok ok ok

389 538.3 4.29 Rk ok

390 480.5 3.23 HhkHH

391 562.55 3.63 dokskohk

392 4434 3.88 ok o ok

393 447.1 6.55 ok Aok

394 450.1 5.48 Kok kok

395 481.32 3.51 sokk Kok

396 411.3 3.99 Hoksokok

397 5353 4.29 ook o ok

398 481.3 423 ko ok

399 429.3 3.81 Rk

400 493.3 443 EETTE

401 451.3 3.99 ok ok K

402 4944 3.71 ok fek ok

403 479.3 423 ook ek

404 473.6 3.78 Rk kkk
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440 536.43 3.95 ***** 441 482.1 5.11 **** 442 367.1
2.92 **** AA3 436.2 5.25 **** 444 455,28 3. 73 F*F**
W%MSMW6B 67 **** 153 WO 2005/ 089764 PCT/US2005/008481
T ST DRI o TR R L o Vol S0
5.11 405+ hag 501727 3. 65 ***438440 480 pa 2 EFErrx
ffg)" 584064. 014 **?1,'2‘54 453. 644.3 [MiB] 4.80 452 439%**3* 3. 56
Sy S S i DA AT SR M e S
458 458983 2 51 4254 4 IPOGT *xxx -
jér'ﬁ “qd* 461 45 3 5?88439*34.21)42% 580. 5)429823)3*?9
3 T D A A I S
46% 58fl12 2[g1 4k 4 3607 wrkk 470 EEGF
3. ?0 It 471 6201 18 29822451'73 gég.?s 5.52 fzg*éﬁv%
49978 908 [ QI SIL 2 499 Iy 475 Y3 3 84
414 439.4 431 ok ok ok
415 637.64 2.82 ok koK
416 3111 439 T
417 562.47 4.15 LRl
418 511.3 4.13 Hodok ok
419 491.4 3.98 ek ok
420 486.6 3.45 LT
421 553.30 4.05 TTLL)
422 359.29 4.17 ok ko
423 4474 3.56 L]
424 594.2 [M-H] 4.58 T I
425 539.2 3.11 ok ok
426 535.27 4.29 ok ok
427 554.3 445 ok kok
428 563.55 4.64 T
429 564.42 2.77 ST T
430 431.3 341 Kok k
431 522.2 5.05 Rk kR
432 4894 4.14 Kok
433 578.44 2.82 ook
434 467.18 4.11 ok ok ok
435 4443 3.95 ETIT
436 477.4 3.93 TTLL
437 543.4 3.92 *okkok ok
438 500.1 4.35 Kook ok
439 361.2 5.95 Hok ok ok R
440 536.43 3.95 Fsekokk
441 482.1 5.11 ook
442 367.1 2.92 ook
443 436.2 5.25 *kokk
444 45528 3.73 ok K
445 478 3.67 ko ok
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AT7 249.1 3.67 ***
480 456.1 4.26 ***
WG 205/089764 483 470.1 4.46 ***

* k%

478

525.1 3.25 *** 479
481 549.3 5.29 ***

538.3 2.76
482 522.3

484 539. 2 3. 02 PCT/US2D85008481

398.9 4.18 *** 486 349.1 6.03 *** 154 WO 2005/ 089764
PCT/ J%%QQ%{&O%&MS Bi1s (W0 Uﬂdmls%rfd}{hhlﬂe{nﬂ}{s '?ﬁ‘?l@&hb@d“m
Ti me \||||| Et 04875053 4 ST2
3. 34| **x*445 429 5287804 15 xx AQ("la_G_‘I 3 gh *xx 491
537. 81 24464 *[* 4@3 46§ 5.52 **%.11493 504. B 2. 68+
494 {182 25 A 77551 ,#95 [403. 3 4. 3§;496 430. P 3. G5F~
497 PBIO 3 BA =<t 49814814 A BT **+——499| 4233 515
500 k06 Y8 3 Bs #8324 501 534 3 2288 *++ 50D 51875
2.76|***450503 508.587 5. 72 *** 504.0859. 1 5.65 *** **B05
442.0 4. 35 **°F ggnggge.s 532 %%, 507 450] 3. 10 A&
508 397‘%" O ~ 51145 “r6*** 516 321.& 9119
iax [511953g3 11 5 PR3 | 510 5233965 g9 *xx| 513 KA1 1
5. 12| ***453 553.1 6.13 hxH

454 579.3 2.75 o

455 583 3.84 Hrnk

456 4743 2.44 #hkk

457 455 3.4 Hk

458 456.3 2.51 ok ok o

459 470.3 2.61 wsk

460 509.30 4.16 wkkn

461 454.3 5.98 ok

462 580.56 2.85 Hrwn

463 495.44 413 Tk

464 493.0 5.71 o

465 507.4 3.98 T

466 555.2 3.14 Kok

467 524.2 4.02 ks

468 582.2 2.81 ke

469 525.2 5.07 Hkk

470 554.3 3.90 Hhk

471 620.18 3.85 sk

472 335.3 5.52 ok

473 4953 4.68 ok

474 511.2 4.99 w

475 483 3.87 wokk

476 400 3.45 i

477 249.1 3.67 wxx

478 525.1 3.25 o

479 538.3 2.76 wox

480 456.1 426 w

481 549.3 5.29 Hxk

482 522.3 3.95 wx

483 470.1 4.46 o

484 539.2 3.02 ok

485 398.9 4.18 ook

486 349.1 6.03 ook
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514 495.3 4.67 ***

515 363.5 6.34 **

516 527.1 3.16

** 517 464.2 5.86 518 517.6 5.03 ** 519 527.2 3.88
WO 2005B206426. 2 4.29 ** 521 509.4 4.99 * * 52PCHES2085/008481
2:34 qinp}«’;ﬁi?& CeMs Qwﬁg I s ﬁ&&ntﬁhﬁm{f _’gég%ﬁ ELISA@?C%O 0 UM
159 WO¥005/089784_PCT] US2005 0b#a1 ca round s
[ MH 4$VB Ret erssi.on T me (mn)3.ELlI SA EC50 M 528*%53. 0
2'4 T NGy T TS S X iy T SO =)
525. 2 #4906 4> ®881547]2 3 51 SR 480 29 3 29 *#*¥ 537
476. 3 2961 7* 5881516|37 3.49 %64 539 337. 3 [ MeH|
2. 1a—* 540 428,28 3. i3 ** 541525 2 4,42 F bAZ
39813 x G435 466134 320 ¥ 544 793 58 3 09
xxxlxx d9UD 466, 3948 28|** 546 A49% 3 2 26 [547 338 2
5.45 *%94 548 51G88Y 3.46 ** 5497414 2.89 [** 5BE 496
4. 38 o5 403.3 4.16 o
496 430.2 3.65 *okk
497 281.0 3.84 *okok
498 481.4 4,81 Hokok
499 423.3 5.15 *okok
500 506.29 3.85 *okok
501 534.3 2.68 wAk
502 518.3 2.76 *okK
503 508.2 5.72 Hokk
504 359.1 5.65 Hok
505 442.0 4.06 *okk
506 386.3 5.32 *ok
507 450 3.19 wkok
508 397.1 5.97 HAH
509 511.4 5.05 *kx
510 3214 5.19 ok
511 383.1 5.75 *okok
512 523.1 5.69 Hok
513 361.1 5.12 *okk
514 495.3 4.67 Hkx
515 363.5 6.34 *ok
516 527.1 3.16 *
517 464.2 5.86 *ok
518 517.6 5.03 *k
519 527.2 3.88 ok
520 426.2 4.29 *ok
521 509.4 4.99 *ok
522 383.3 410 *%
523 439.0 6.11 *3k
524 412.1 4,13 *ok
525 4,953 3.46 ok
526 513.2 443 ok
527 535.3 4.94 *%
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551 544.5 2.78 552 511.3 3.56 **

482.32 3.41 **
WO 3B5H8B6F1 **

555 372 2.89 556 456.1 4.21 **
558 497.2 4.69 559 460.8 4. 96 PCT/USHO5/008481

553 440.9 5.75 554
557

299 Cortiioqna, T LopS AT 1R tepmgrrie fmf | ELRATER) v
567 513284 4]71 888° 2950 4.14 63 WO 2003/ 089764
PCT/ USE05/ )084841.3 Conpound LCNSi3[ M+H] Lﬂ/ls Ret ént i on
Efﬁ%‘é Fre 02 o 13 $80 57a-524. 20 4 14
*xxx 5373 341, 309 14| ****  5/Pl27. 37 2123 578"
437. 3358 16 |** 3596 575;43 3. 77 * 577 453;923 8 34
1952058 g4 en 02 g0 ac®s I 72 21d o 552 ne3
517, 2653, 39 |*** 2584 436. 37 3.3 +x 585|516, 3§3 46
**4  5gg 387.27 5843 *F*** B58TRA67.29 3. 86 *** #

536 482.29 3.29 **

537 476.3 2.51 *k

538 516.37 3.49 *k

539 337.3 [M-H] 2.14 Rl

540 428.28 3.43 **

541 525.2 442 *

542 398.1 3.95 *ok

543 466.34 3.29 *

544 723.58 3.92 w kR

545 466.31 3.28 ok

546 426.3 2.26 *%

547 335.2 5.45 *oH

548 516.37 3.46 *H

549 414 2.89 *k

550 496 4.58 *¥

551 544.5 2.78 *E

552 511.3 3.56 *%

553 440.9 5.75 *ok

554 482.32 341 ok

555 372 2.89 *a

556 456.1 421 *k

557 5384 3.71 ok

558 497.2 4.69 * 3k

559 460.8 4,96 *ok

560 596.3 445 *

561 509.2 5.18 *

562 525.3 3.52 *

563 483.1 496 *

564 432 2.18 *

565 276.9 4.00 *

566 384.4 1.73 *

567 5114 471 *

568 295.0 4.14 *
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588 455.26 3.69 *** 589 471.3 3.83 590 495.31 3.64
**** 5Ol 541.35 3.73 ***** 592 523.42 3.58 *r**x*
WO 2BSHE688 3. 69 **x%x 594 505.38 3.83 *** 59BCHBI2083/008481

f Y 5] ]Eompgglgl l\ﬁs’j[}ﬁ% L&gls*ﬁe’tceﬁé%n ’lj%g( Tl,)su 2 1@;;3;?;*50 UM
600 479923 B 9gi892Lx* | 601 50490 3. 79 6o>'493*§**
**1*  $03 513. 1694219 [*** 604.446.18 2. 46 * *605
g.oc :;‘%ﬁ brg D8 4%9‘3'.132(3?(1.6 ibi_*gg ’%"‘g64;3 %76q 7n§43i251:7
WD |200812089764 BER? US2D05/ 0084814 Conpoun Lcwé**r*m
&9*/5 Refsenti on Fize (mn) ELISABC50 M 610 *** rermg1 1
NI 75 G DRI AT ML 0 ]
4.]3 * §76% (‘18 4-’I3§§:°’6 2| 63 ****xx3.16619 521 @ 2 gQ Hxwxx
620 448515 3/23 §75%% 6Pl 459.5 33140 ***** | 622 #59. 5
3. 8L 623,453 5 B. 57 7 753, 624 4795 3. 28 777

578 610.45 3.94 Kk

579 481.32 3.51 Kook

580 495.29 3.64 Rk ok ok

581 465.43 3.64 *

582 516.34 3.31 *

583 512.26 3.39 ok

584 466.37 3.34 *okk

585 516.33 3.46 *okok

586 387.27 2.13 Rk

587 467.29 3.66 Hokk

588 455.26 3.69 HHK

589 471.3 3.83 Hkk

590 49531 3.64 Kokok ok

591 541.35 3.73 ok otk

592 523.42 3.58 ok sk

593 541.38 3.69 Hkok ok

594 505.38 3.83 ok

595 431.21 4.01 Rk

596 431.24 3.99 Rk k

597 445.24 4.19 Rk koK

598 459.24 4.36 sk

599 513.17 4.19 .

600 479.23 3.99 ok ook

601 504.21 3.79 ot ko

602 493.2 4.18 EET

603 513.16 4.19 Kook ok

604 446.18 2.86 *

605 503.23 3.84 dokok ok ok

606 461.19 3.46 *k

607 44225 3.46 ®ok

608 4892 3.72 Kok

609 433.27 3.98 Hk
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625 507.6 3.53 ***** 626 493.6 3.48 **** 627 511.6
3.53 ***** 628 527.4 3.62 *** 629 527.5 3.72 **Fx**
WO3Ds83Bsb 3. 75 ***** 631 507.6 3.65 *****  GBRI/BSBINH008481

3 P mponty ) TV BT L ey Repongons g (0L | LR 50 oy
2. 77 *ér0** | 638 580.56| 2. 80 ***** 639 496.54 3*UB
{7 GRI0 $52 64 2 48 ---- GAT 45 55 4[15 T
S04 4ot vgleettl B gl 070 0T 0L | one 00 13
4,38 *613* (GA7 BOG418 Y. 7 *****4.18648 437.19 4. I8*kxxx
0A9 Aldracl 1.1 463 " P20 487. Liksd. 3 17 158 VO
R e T GO P S S A R
*xHx @D 4192344, 15 Frx*  G53LWAQ. 24 4. 12 ***#* g54
433 Z0gh. 3 141 55 153,19 4.9 1+* 680 aadin
4 o oo PP 7a beres  ofloss s 4 de es it ey
459. 5 81963 ***%521.6 2.80 ok ¥
620 4455 3.23 sk
621 459.5 3.40 ST T
622 459.5 3.38 TLIL;
623 473.5 3.57 wk Rk
624 479.5 3.28 Hok gk
625 507.6 3.53 EEXTE
626 493.6 3.48 Kok
627 511.6 3.53 EETT
628 527.4 3.62 Hk
629 527.5 3,72 ok ok
630 573.5 375 ko ok
631 507.6 3.65 Rk ok ok
632 538.6 3.53 oy
633 4435 3.32 ®okok ok
634 457.6 3.30 ®skokokk
635 523.6 347 $kkk
636 463.6 3.12 ok ok
637 621.62 2.77 ok ok ok
638 580.56 2.80 sk o ook
639 496.54 3.28 koo
640 552.64 2.48 ek
641 445.55 4.13 ko
642 381.49 3.97 Rk kokk
643 397.47 3.95 Eokgkk
644 39545 3.78 ok Rk
645 521.15 4.17 ok kok ok
646 531.11 4,58 *oAkk
647 505.18 4.7 ®okk ok
648 437.19 4,15 Kk Ak
649 47721 4.1 ok ko ok
650 487.18 43 ok ok ok
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662 471.5 3.87 *x***
380 ****x

665 485.6 3.85 ****
WOSAZGsH 3. 95 *****

663 491.6 3.63 *****

668 503.6 3.58 *****

664 507.6

666 485.6 3.83 *****
6BCI/83W0H008481

Q Qg kit 6) st OO e e e =
573 Grmpotoy| JGNSREN (50 psiasion 5t (O GoROBRECHIN
**A% @15 555. 6548.322 xkxx 576 BB5.6 4. 05 |*F*** **B*;;
2330 2> | " 410898 Spl. 6 3 S fs | 079 487 6 8+93
PR . A L 0 VI P L
514. 6 85415 *** 43886 51P. 6 2. 12 #3** 687 %10. 6 *¥*13
o, OB 529 6 dsafib "TI 089 A%k 3. 12 L 0o0:624.6
2 e oo P28 e 59 0 207570
Retlent 68n Ti|nme 4&t2%) EL| SA EC50+M 692 512]6 2. 36 «x
g9gc5fﬁs§ 2/35 4§l¢  6P4 540.6 23027 **** 1695 58646
6-9-~T579595 2\)1; 00, 0 207 PRAT5227673, 95 ]

660 543.7 4.92 Rk
661 459.5 3.63 Hok ok
662 471.5 3.87 ko okok
663 491.6 3.63 Aok ko ok
664 507.6 3.80 ok gk
665 485.6 3.85 ®okkk
666 485.6 3.83 Kok kokok
667 486.6 3.95 Hkokkk
668 503.6 3.58 T
669 521.6 3.88 ook ok
670 521.6 4.02 ok o ok
671 501.6 4.13 Aok
672 501.6 4.10 Rkkok
673 539.6 4.02

674 555.6 4.13 e sk ok
675 555.6 422 sk o
676 535.6 4.05 Hoek ok
677 535.6 4.15 sk ok ok
678 551.6 3.98 *wk

679 487.6 3.93 ok ok
680 599.5 4.27 woddok
681 566.6 4.02 ook
682 496.5 2,13 *k

683 486.5 2.03 *ok

684 484.6 2.67 *okk

685 514.6 2.15 Fopok
6086 512.6 2.12 ko ok
687 510.6 2.13 Rk

688 525.6 1.85 ok k

689 494.5 3.12 *ok ok

690 524.6 2.32 Lol
691 514.6 - 2.23 *dk
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699 568.5 2.35 **** 700 566.6 2.45 **** 701 596.6
2.47 **** 702 594.6 2.43 **** 703 592.6 2.48 ****
waesered 2. 20 705 575.5 2.47 **** 706 576. S5PGr/6582005/008481

xakxx 707 AT77,.51 2,77 ***** 708 491 53 2 73 *kkrx
70 CE%OlEEi ZLGMS*[M‘*-TH ZaMS Rfentiin Pmd@nit)* [ "ELISA EC50 pM
475, b%?? va***’;:‘n (14 513750 éégll TFEFX 1713 549.46
4, 622 YA 5060514 43 *** 15482146428
xxfxr 09316 W57 X264 Qf *xxx 7935459 59 4|33 *F¥Fx
718 4%bh45 4| 10 340%** 719 527.8524. 47 ****F  T720*%89.5
4. 75 & ™ (721 5F7. 5 [8.26 ** 7555 722 519[5 3. BAT
7285554409 ||Urr Pol-ar ek 724 LAY -5A 24‘\;0
sxkxx 69605 W78 %303 B4 *xrxx 996 516.5 2|67 *+ 707
?35;5 @778 F***522$28 ffﬁ? 2.8095** 729 43%’5:"2’.“*72
58&%6%&28 *ig §7%é’&83’ 2005/ gg‘%jgt’)‘b“g"%z Ug?uuull ;*o*gié%
Cohpouifd Love M8 1 VB Retenf?dn Tine (hin) EL1'SA
ECb0 MoF33 b23.%68. 78 |***** 7345524.5 3. 40 ***¥x 735
5575 %198 " 3966 247 o

702 594.6 2.43 ok

703 592.6 2.48 SEET

704 607.6 220 T

705 575.5 2.47 Rk k

706 576.5 3.58 LT

707 477.51 2.77 Aok ook

708 491.53 2.73 *EERE

709 503.55 2.6% Rk kk

710 495.45 4.42 Kok gk

711 475.51 4.62 wokokdok

712 513.50 4.42 Hok gk

713 529.46 4.62 Fkgok

714 509.51 4.43 L

715 482.46 4.28 HAok ok

716 457.47 4.05 Rk

717 459.59 433 *okok ko

718 491.5 4.10 ko ok

719 527.5 4.47 Hok ook ok

720 489.5 4.75 wokH ok

721 517.5 4.26 HokHkok

722 519.5 3.84 ok k

723 555.4 4.09 (non polar) ok ek o

724 541.54 2.90 Hook gk

725 478.47 3.58 Rk kg

726 516.5 2.67 *%

727 526.5 2,78 FkEK

728 544.5 2.80 *okk

729 542.5 2.72 H ook kK

730 540.5 2.83 ok ok

731 555.6 243 Kk

732 580.6 2.40 *okk
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736 562.5 3.15 ***** 737 580.6 3.17 **** 738 5
. . 78.
3.02 ***** 739 576.6 3.17 ***** 740 591.6 2.75 **g
WO abs886eb 2. 62 *** 742 559.5 3.13 ***** 743PEHOSH05/008481

Qb etk e DA
a6 Goppoendy] M B0 71,80 Rytention e i | FESELTHIU
2. 85 *738%% | 7495538, 6 [2. 93 ***2¥78 750 553|6 2. BE**xxxx
i AT R T S B,
570.6 8517 t+*x3%%7 opg 6 NECE SR S O
*x 788 58l.6 262/ *** 760 54956 3. 137€W
e A ’;;;*%06762 544.5 2. 687" *** 76i 554 %+ 77
570. 6 @70 ‘***U78L5761 68 6 ;D;)W l:*? é?él 5836 2 47
sx4% 09 608.65%.M8 *F* 770 591.5 2.73 1**** 71
552 5 RyBS 7%, 772 BB0S 3035+ 713 59016 3 12

741 ZRTe % YOI U TR U UUBAg L -

742 559.5 3.13 ok ek

743 560.5 3.83 sk ok

744 514.6 2.80 ®kk A

745 524.6 2.92 ok ok ok

746 512.5 2.93 Rk kR

747 542.6 2.93 dkok ok

748 540.5 2.85 *okkok

749 538.6 2.93 Hokokdok

750 553.6 2.55 Aok skok ok

751 521.5 2.92 Fokkk

752 522.5 3.87 LT

753 542.6 2.98 *okkk

754 552.6 *okkEE

755 540.6 3.17 .

756 570.6 3.17 ®okok &

757 568.6 3.07 Kook ok

758 566.6 3.17 el

759 581.6 2.78 Hkok

760 549.6 3.13 *okkok

761 550.5 4.17 ok ok

762 544.5 2.68 Kok

763 554.5 2.77 EETT T

764 542.6 2.78 *ok Rk

765 572.5 2.75 ook ok

766 570.6 2.70 kol k

767 568.6 2.82 YT

768 583.6 247 sk ok

769 608.6 2.38 ok

770 551.5 2.73 ok kkok

771 552.5 3.65 P

772 580.5 3.03 Kok dok

773 590.6 3.12 ®ekok ok
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Compoun. f I, .
774 3.12 ***x

WO 20050897647 604.6 3.12 *****

775 608.6 3.05 *****

778 619.6 2.77

LCMS Retention Tinme (m) ELISA EC50 M

776 606.5 3.05
*PCT/US2005/@08481

f\E * k% %k % %

, A R ik 704 oo Cooa
787 | Lgaraing b QCHNIVET oECus Retgnepn fne omie) | F1g3A 530 g
3.2] **M4x 785 §34.5 3. 22 ****%512786 622, 5 3. 1arsxkx
787620175 3.0 *go*g 88 635, 634;85 **** | 789 BAW 5
2. 68— 79 I3k kk k% ‘7n1Jn/| D4 DL kkkk*
792/ 480780 2 o a3, 703 494 8832 97 ***f 708
494| 50 72797 [** 60885 496.48 2.93.12*** 796|563. 50+2. 41
*x*{ 70y 500 ABedg50 ' *** 798,538 48 2.7 TTIAL,
799‘53@%@9 235 é%} 860563 4Oé33:° kxk 18071 294.43
3. 4R * ¥4 %% 802 A2 |3 37 *** 803 579| 48 2.*4%
*xxk g8l 538. 48582543 H****  805.1684. 50 2. b2 ** #wwwx
806| 554340 2. 47 Jgk5°* [807 540. 445 2. 50 ***F*  80Gm
55148 2 33+ “09 ClG 452 a7 rkxkk 81052040
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# (S) Isomer prepared and tested.

Wherein:

1 star, > 1uM (1000 nM)

2 stars, 0.2 to 1 uM (200 nM to 1000 nM)

3 stars, 0.04 uM to 0.2 uM (40 nM to 200 nM)
4 stars, 0.008 uM to 0.04 uM (8 nM to 40 nM)
5 stars, < 0.008 uM (< 8 nM)

Example 3: Compounds of the Invention Inhibit VEGF Expression and Tumor Growth
in an In Vivo Tumor Grewth PD Model.

Compounds of the invention also show activity in the following pharmacodynamic
model that assesses intratumor VEGF levels. Briefly, HT1080 cells (a human fibrosarcoma cell
line) may be implanted subcutaneously in nude mice. After seven days, mice may be
administrated compounds orally at a desired dosage range, e.g., 200mg/kg/day, for seven days.
The tumors may then be excised from mice and homogenized in Tris-HCI buffer containing
proteinase inhibitors. Moulder et al., Cancer Res. 61(24):8887-95 (2001). Intratumor VEGF
levels are subsequently measured using a human VEGF ELISA kit (R&D System). Protein
concentrations of the homogenates are measured with a Bio-Rad Protein assay kit and

intratumor VEGF levels are normalized to the protein concentrations.
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R3 X B A- ~H or a hharnmaceutically

acceptable salt, vat e, cAa-t—hRQte,

pol ynor ph, racena somer /of said compound,
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hydr ogen; a Cl to <6.ac%ky t|onaly substltuted

with one or nore halvgens; N hydroxRI1 group; a

hal ogen; a Cl to C5 al koxy, pptionally substituted

with a C6 to C10 aryl group“Als Cor NN Bis Cor

N, with the proviso that at |east one of A or Bis N,

and that when Ais N, Bis 15 C Rl is a hydroxyl
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or Ster%%?é’?qrtotﬁts%‘e CWPH”I&{’)“T %ﬁ@c’ec\{brhg q%ﬁggﬁgéldent |y sel ect ed
Rvher§ihoup; a C2 to C8 al kyenyl group; a C2 to C8
al kynyl group; a 3 to 12 nenbered het erocycl e group,
whas diydroghis €t ¢o Seyadkd, gpioamally subgiititod atithyone or more halogens; a

hydro gL PR FRed 101 0 8 e p ATk, AESAREISRL GaioGro arv eroup:
tAiOC oBN; al kylth| o group; a 5 to 12 nenbered

het eroaryl group, wherein the heteroaryl group

dbis ©waN, yvithibe pravisodhatet {gastzane affs or BrigN n@%ﬁ@hwém Ayis N, B is
sel ect ed hal ogen, oxo, am no, alkylam no, acetam no,

thio, or alkylthio group; or a C6 to C10 aryl group

apt iseraldryxys ghsiph & @, ad CgWﬂk}h gabu;i @@ﬁbna@ly@ubstltuted W1th an alkylthio
i ndependent |y sel ect ed roup is a _ha

group, 4 Xipafgnemberid hetem&rsgua %mj 10 %ﬂ&relﬂmomwélagn P‘FQ?HWed gmh at least
one 1n<?eg>%11%eﬁ?rlgls\élect%gﬁ eg{r&ﬁg eddC o?@s Ak gén grog? 2oyl Cora118/n§1 group; a 3

G

noer e
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ot leash Qe SHPPHGIY 3ol TbPachnB P oI AHBLYRIE. geefggino, thio, or
alkylth?c&é&?!}%ll_é éb%J g%gh%eg{bgfegev‘hré}grroglg‘l L 1(% oQéfBgreén the heteroa(rsyl group is
optionatmizebstitutedt avithamy| least Gle ib@endently selected halogen 0x0, amino,
alkylamino, acetamino, thio, or alkylthio group; or a Cs to Cyq aryl group, optionally substituted
with at least one independently selected R, group;

R, is a halogen; a cyano; a nitro; a sulfonyl, wherein the sulfonyl is optionally
substituted with a C; to Cs alkyl or a 3 to 10 membered heterocycle; an amino group, wherein
the amino group is optionally substituted with a C; to Cg alkyl, -C(O)-Ry, -C(O)O-Ry, a
sulfonyl, an alkylsulfonyl, a 3 to 10 membered heterocycle group optionally substituted with a -

C(O)O-R,; -C(0)-NH-Ry; a 5 to 6 membered heterocycle; a 5 to 6 membered heteroaryl; a C,
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substit@@%}wﬂf‘@ %&Mﬁﬂre Q{g %Hltnlld’ aﬁeall%%ﬁfglroecgd: C,Llce{? e@%oegﬂﬁ&b&l a 39692 membered
heter@x;ylcle(maﬂohylbsuﬂlstlmtﬁdt \erlﬂl wi ledst anCindepen@éntdy kqld:ctechCQi) C¢ adkyl, oxo, -

COIERr oo Fempprsrae e atigha i 310 s kvt a ¢y
to CSMRSty; tautgdov@ ﬂkééfd' @@ttoqogeawﬂﬁp@r@,ew bs{o §1§rl e§h&6in the aryl is

halogen or (034
opthh@tYeMaﬁﬂwed \81th ot I.FZStrﬁélﬁb’éié@dnd@@ﬂ}é rsglgyt@d élalgxggm oy C1 to C4 alkoxy; a 5
heteroc subst

to 12 Vﬁnglﬁger{ad hg{%g ar%ln é e%lgmﬁgrﬁ? %};lteg%ciygLey ZQup, C\é/b%{mndtgle heterocycle is

optlonzﬂ?(yQL@sﬁ%uted with Qit 6ea%5 ofie ifdlep&dehidy esloayd hesta@ide CICI®O-R,, 5 to 6
al k optionally substituted wth a hydroxyl, Cl to
membsared élr: m@yclea@rr% é)r b lksd ropipRallya Atst tugech wpth arhydragyh Ci to Cy

(0] t | kyl
lkony ol o I Bl 18y X G D RSN e g igoptonally
substil'mt:d) with #tlldexyne fdefendéntGbericied, Canidialkady, 8 td Cyplatyl, amino, or 3

het er ocycl e group, erein the am nq and
to 12%?@5@& @F@r%yslfp%rowaewl&%fmaﬁgﬁmwo ithhstPioGY e Slipups agg optionally

subst t&t@& %2@3”;%1& ok ogg&ﬁ%%%&g%lﬂ%&g@ ﬁ:yg;g:] glr1]<§;f5 O%%%.r ¢ >((§‘7@ y group;

5 RgOls]aOhylhrW adydedot;omb ytb IQrmerpberad Geteraar@8eralipcyd C; to Cy alkyl

h I
erousS R HAICYA B i RpU ERL T SobRpd s Ry o G ta Co alkony, a3

t -
to 10 rg?%%ggaffym@foggcl%g; SHOTY %le%b;?edﬁ}egéjgﬁ&l rzﬁrcé%% %qham group; a -C(0)-

R¢ ggumtm‘c(@)oé@(OB@RdagC@bN(&iRdEQIO)lPJ\IQ REENRBupgroap; a -C(S)-0O-R,

dRd r S(MR2)-Re

groupg #o S@)QZ')\IES ‘%@R%)'eée%‘é e p ’o?r & C(%{-%lﬁ)@_rwp >group;

170 WD 2005/ 089764 PCT/ US2005/ 008481 Re i s hydr ogen;

an am no, wherein the am nohg optionally substituted

wth at | east one independently selected Cl1 to C6

al kyl or C6 to C10 aryl group; a C6 to C10 aryl,

wherein the aryl 1is optionally substituted with at

| east one independently sel ected hal ogen, hal oal kyl,
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Cl to C4 alkoxy, or Cl1 to C6 al kyl group; -C(O-R,; a
5 to 6 menbered heterocycle, wherein the 5 heterocycle
w0 2008f089476nal | y substituted with a -C(O -R" gr op@T/US2085/008481
t (R Gs Wj}éﬁ’@gérﬁ Cﬁnfh‘hhﬁé O@htbin the aﬁllilicﬁﬁQJpﬁaﬂall’}OSL@B@m&,d witiCht least one

C8 al kyl zb wherein the al kyl
indepopidnd ablleyteé 0 05 alloh or G £nCaarylegiawddrfes 10 Cro aryl, wherein the aryl

is op %gﬁg tlgé( z%&nt ag(i goHea1n%?8&d§t&§}e&é&ecfzﬂ%§%§%;ﬁ¥]ﬁa&yl hydroxyl,

C; to M&nl@xxjﬂ or @lr toa{@odlulaylgfr@&m -CApLRQRE foy6 Blaimbblreﬂlhe&adoomctehwhereln the

is |nde endent dro
heter@gfcte@s@tlgnqdbfn%bsgw@ﬁglpmtb R@&rgﬂmﬁé){o ngBEIB ergc’i égteroaryl a

o 0 t - I
oy P LB 5 RSty s
with Bele@game mdletpémdelnﬂgz sb&c@ﬂm}zldgyh a C@&@ﬁﬁ)laﬁe)li’(yoa phéRdoxypr Cs to Cio

1 to C8 grou erein the.a qr. S
aryl, Qe O Olnion hEAORE) o8 tbing enpa i Gty iRt CO0R,
roupSel ected halogen, Cl1 to 4 alkyl, Cl to C4 al koxy,
& phenyl oxy, C6 to Cl10 aryl, 5 to 6 nenbered heteroaryl,
- R Qp-ifR]ependetly %ym(o@)‘nﬂ C, to€s hikdnydeydungedupto Gialkwiyh group; a Cs

the C6 to ClO ar oup i.s st.ituted
to Cyif¥ Grovby WAGEE FHEterly SUSBhisd SABE i independently
selecﬂ:ﬂl }ﬁ?dgléﬂl niftb 0@Pio Bﬁalkil aC(D’)@’ RYN-OR ;& d Ql @C@hl'kyl group, wherein

\/\7nere|nt FOUE) I S otlonal
the aﬂqybgtouup g eptioniall sabstuuéacb withraé qaﬁd@}@éﬂ%ﬂd@t@debéwédlalogen Cito

| k
s alfle PERRCT i PO o 8 Gfardh 24P s ind B -£O)-Ru -O-
C(O)alelo? %?Hroﬁ?legﬂogg epRseRIthe 361055 bigtl gro?® ibabrigeiilyasubstituted with at

rouE) is aCl to C6 alkyl group, optionally
leastgubmdr:pmde weﬂwt@thal@@@toréﬁ@aikﬁb&rﬁément ly selected

ogen, dr oxyI y s optionall
Loy, I €158 SRS AR ol 2 HP s oponsty
subst'i'ﬁ&iédhﬁﬂpﬂtlbalﬂ aﬂld Mdspémﬁbmtlwiewta& Hakogah ok eksky (grtmpCCbr 4 6 to Cyg aryl
C4 al koxy group and the _ary

0
groug, karein fhe aryhRromps opmlmﬁﬁstx% 8@ S"é‘ﬁli‘c?é A%S“ymgf-‘eﬂng eélégnﬂy selected
I hydroxyl, Cl1 to C4 al koxy, cyano, or Cl
halo%@‘ %%E&F(K)#Uﬁl&oup R' is a hydroxyl, Cl to C4 al koxy,
anRMS. aC(I1 ﬁng allsb @d)tk{ylopglomlbr suHRBtut@l thhr »dgleastome 1ndependent1y

N1 B A MR A T
the a% gkga tﬁila? 8k %ghmglrll?%bﬁftu@d 5v1§h0at ]:Qasf"&?[é)@[ f4C, alkoxy group and the

grou or"a menber ed
aryl Igem@r may djeeolgrcxmaby subsiteted withe ah éqaetr oesy independsofly isglected halogen,

opt.i gnal ubstituted O.-R'" group; and nis
hydrgyeyly € & é‘barlﬁ%x > §PPOv 9%5&60@@?% CT/ US2005/ 008481
2. phid ng&;ﬂf cl%@mll@oxymﬁmml Iy @?ﬂo@&ﬂnﬂﬂ@%@ is a

corrpoun f "Formul a - 5 N R2 -a) or
a Bhérhydocgetioc a(G)- E\g:cept abl e sal t, hydr ate soI vat e,

hr ah%{é{?ﬁ‘éii gg)uiog‘haﬁea{lﬁl%g m?’él?pc ﬁxéh%reléttﬁ%ﬂgﬁﬁrﬁxoﬁe(gptﬁgally substituted
w1thcé)'U%°tBn@m| ycRAlKyBlerdirbER Do d0cmembered Ieteroaryl group; or a 5 to 10
membered heterocycle group, wherein the heterocycle group is optionally substituted with a-
C(0)-R,, group; and

nis0, 1,2, or 3.
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Formula (l1-a). 4. A nmethod of claim1, wherein said
conpound is a conpound of Forrmula (l1-b), X NR2 a N

w@e@sa3pek H b~\ (ROm 10 (1-b) or a phar maceCr/Usz0$/§o8481

agcent abledglk oally 47 fhe Ss%‘ya)g& L&ldffv?téﬂ &hfound of Formula (-2,

pol ynor ph,” racenat e tereo)

wherein: Xis 3(hal ogen; 15 or 3; and
pis 0, 1, 2, SAA net hg Ia|m4 wherein
sai d conpound is a rey of aN nd of

Formula (l-b). 172 ! / USZ005/ 008481 6.
A nmethod of claim} ' ai d opnpound is a
compound of Formul a J ,El H(l-1)
wherein, 5 X is hydrogen; 'a \lydr oxy grbup; a hal ogen;
a Cl-C4 alkyl; a C1 to C5 al kpxy, optionally
substituted with a C6 to C8 yl group; Rl is a
hydroxy group; a Cl to C8 alliyl group, optionally
substituted with a C6 to C8 aryl group, wherein the

Cor b pheinaeytically Gioperitable pali, iydtadty, sdas, ictadire@, PolyModbh, racemate
| east one Ro group a heterocycle group; a heteroaryl

or stergpigpfser ApdcaPABICs aryl group, optionally

substituted with at 10 | east one Ro group, Ro is a
hal ogeA mgthed of elaims 2amheiiein st campduing is ab6iisamesdiwi compound of

Formlﬁggla nore hal ogen groups; a cyano group; a nitro

an am no group; an am noal kyl group an

har 35" rine St Baind R, whersisRiofroRtsmab i ool g Formula (1-b),

wth a heterocycl e group or 15 to C8 aryl group;

or a -C(0 OXb; al kyl group; R2 is a
hydr ogen; a hyd§o he eroaryN-gRQp; aCltoC8
al kyl group, op

N (CHa)p

\

N

(Ro)m
(I-b)

or a pharmaceutically acceptable salt, hydrate, solvate, clathrate, polymorph, racemate

or stereoisomer of said compound;

wherein:

X is a halogen;

mis 0, 1,2, or3;and
pis 0, 1,2, or 3.

5. A method of claim 4, wherein said compound is an (S) isomer of a compound of

Formula (I-b).
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substituted with an al koxy, hydroxy, heteroaryl, or C6

to C8 aryl group; a -C(O-Rc group; a - C(OORd
wW@e@a$97e4 - C(O) NH- Rd group; a -C(S)NH Rd gr oupPCHUS2005/008481

- S602) - Remgthod pf claim (] BheredOsaiSapiptmt icacdaphmdagiFdrmula (I-1)

tert-butyl ester; R 1is hydrogen; a 4-norpholinyl

group; a thiaz am no group; Tpex azi nyl group,

optionally subsAY i 3 group; a Cl to

C6 al kyl group, opty a

hal ogen, an al koxy, : gr oupy Rd isThydrogen;

a benzyl group; a @ !

substituted with a To or an\al koxy group; a

C6 to C8 aryl group, Optional\y substBJged with at

| east one halogen, Cl1 to C5 &l kyl, - ) ORe, or ORe;

Re is a hydrogen; a Cl1 to C6 kyl group, optionally

substituted with at | east one hal ogen or al koxy

group; or a C6 to C8 aryl gr@gﬁ; and 173 WO
whef05/ 089764 PCT/ US2005/ 00848 is 0, 1, 2, or j.or a

pharmaceutically acceptable salt, hydrate, solvate,

cl & s hatl@®gen;Rohydi@LPEroup;aCelIBied; 81IC, X eikd § OFes (Phlkoxy, optionally

sai d compound. 7. A nethod of claim®6, wherein said
subsHissowR 2 Cs tafs @53) Sr¥ier of a conmpound of Formul a

(Ipl | clal | '

(Rl o100, LRk, WDRLSD 5940 GTHRNIE o o
group) whgrein( the (s, to(Cs axy] gfduphiy optienallly-supstittidd xviBCat Madi one Ry group; a
NOO 0:~q N NI?,NRlH(-C)H(I-d) d X Rd N H X _
heteggeyclg grgupp@ Qetgroagy ,\grpyp,ﬁnfl p_ég) tol_q38(a}ry1f groupy optiongllygubstijuted with at

leastont Rygrodge X NV<Ool s NRL NRL H (1-g) H(I-h)

Rg is a halogen; a C; to Cg alkyl, optionally substituted with one or more halogen

2

groups; a cyano group; a nitro group; an amino group; an aminoalkyl group; an acetamide
group; an imidazole group; or ORy;

R, is hydrogen; a C; to Cs alkyl, optionally substituted with a heterocycle group or a Cg
to Cg aryl group; or a -C(O)O-Ruy;

Ry is C; to C4 alkyl group;

R, is a hydrogen; a hydroxy; a heteroaryl group; a C; to Cs alkyl group, optionally
substituted with an alkoxy, hydroxy, heteroaryl, or Cs to Cg aryl group; a -C(O)-R, group; a -
C(0)O-Rq group; a -C(O)NH-Rq4 group; a -C(S)NH-Rq group; a -S(O2)-R. group; or (1S)-
isopropyl-carbamic acid tert-butyl ester;

R is hydrogen; a 4-morpholinyl group; a ‘thiazoleamino group; a piperazinyl group,
optionally substituted with a -C(O)CHj3 group; a C; to Cs alkyl group, optionally substituted
with a halogen, an alkoxy, or hydroxy group;

Ry is hydrogen; a benzyl group; a C; to Cg alkyl group, optionally substituted with a
halogen or an alkoxy group; a Cs to Cg aryl group, optionally substituted with at least one
halogen, C; to Cs alkyl, -C(O)OR,, or ORG;

Re is a hydrogen; a C; to Cs alkyl group, optionally substituted with at least one halogen
or alkoxy group; or a Cg to Cg aryl group; and

173



Rf XS N-\<S RL H(l-i) or a pharmaceutically
acceptable salt, hydrate, solvate, clathrate,
w@oiogoea7ph, racemate or stereoi somer of sai d PONPS200&008481

174 ¥®,2003/ 68964 BM&L&Q@HQ%%&Q@ sAlt By Ak, %f)lvate clathrate,
cl aim 1 wherei n said conpound is conpound sel ect ed

polymogph, 1E5mHA %rsstqrquqm@rof(smdwpmpmndaz N XXNH | \ |
RL R H(l-j) H(lI-k) or a pharmaceutically
ac@ept abl metbad of claym bawberegoiaiht@npaindtiham(®,isomer of a compound of

I rph, racemate 5 or stereoisoner of said
Fomgtgﬁ%fgﬁnd 10. A nethod for i nhi biting angi ogenesis in

ubj e S|n nlsterlng an
anti - anél 6’5@%’&) eéen& SAotARPRMAHS rargPEppund selected from
Fornftdas KB (1-d I-fgl- ik F&i 10 or a
o ph %Sr(ngfe(ut ?O\c(a 2 (clgrg e rga? hydrate, sol vate,
clathrate, polynorpgh racerrat e or stereoi somer of
sai d compound, to a‘g bject inn herein, R.

a Cl tnC6 al kyl, IIy

ithQ r nore hal-oge roxyIN_<
' to C5 al kox

a C6 Yo C10 aryl I&N

Bis N‘, wi tIR{he proviso that at | east one of

or Bis N, gnd that wi{ge)Ais N, Bis C RHis a (I-d)

hydroxyl group; a Cl to C8 al kyl group, optionally

substituted with an alkylthio group, a 5 to 10

menbered heteroaryl, a C6 to Cto aryl group optionally

§(| S hydr oge
ums

substituted with aRdI east Ry
\
X NH X \NH
N N
0 \ S
\ R N R,
O Re
X N lsl X O
— _...Re
) 1 A
N R, O
\ 1 N~ R,
H (I-9) H (1-h)
Rs
X S
N%
\ s
N Ry
H (1-1)

or a pharmaceutically acceptable salt, hydrate, solvate, clathrate, polymorph, racemate

or stereoisomer of said compound.
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20 one independently selected Ro group; a C2 to C8
al kyenyl group; a C to C8 al kynyl group; a 3 to 12
woreibmsEd4 het erocycl e group, wherein the het er BPC/UE®05/008481

gioup ifs n%@?dcpﬂﬁkiaymslu Bshdrbidt &5 WoinBouR isl #33mMpBARA selected from
i ndependent [y sel ected hal ogen, oxo, am no

Formabk{lHjaor (ek); acet ani no, th| o, or 175 WO 2005/ 089764
PCT/ US2005/ 008481 al kyl thio group; a 5 to 12 rrerrberngI
heteroaryl group, wherejii2the heteroaryl group is 2
optionally substi ts | east one |ndep~'a‘NtIy
S .

cyano; N\ 5
optionally sub tltutedR\Mth acClto 06 al ky{ or a R
to 10 nmenbered eterocycl J§)an am no group, yherein (1K)
the anino group fil's optiona Hy substituted w
oy @l ﬂh\éhnace%@lty%ceptéﬁl@)sgt RBdrate, SoldtdtY¥dthra®) polymorph, racemate
al kyl'sul fonyl, a 10 nenbered heter ocycl e group

or stexspisomeabf sai mmundt ed witha- C(OOR,;

-C(O-N+Rb; a 5 to 6 nembered heterocycle; a 5 to 6
mitbeaedethed efonaﬂlycbltm@ aqgiogénesiv iG6 altyedt, goropnsing administering an

. Wherei.n the al 0 1al |y substituted with
anti-agiopGHe abRy Or e augenont Freu B8 ea ydr oxyl
hal ogen, amino, or 3 to 12 nenbered terocycl e group,
wherein the am no group and heterocy¢h& group are
0

optionally substituted with at |east/ one
i ndependent |y Iected Clto

5 group, which C1

to C4 al kyl group_iseanti suﬁ%tltuted wi th at
| east one i ndependgnt | eth A—TRal koxy
group, am no group yl ak\no group, or 5 to 10

menber ed heterocyd/'e grayp; R' group; or an
-ORa group; Ra is K ggeR, , £2 to C8 al kyl ene; a
-C(OORb group; a -C[(O)- NH b a Cl Rp C8 al kyl,
wherein the al kyl group is oAtl onal Iy substituted with
at | east one independently sdHected hydr oxyl ,
hal ogen, Cl1 to C4 al koxy, no, al kyl am no,
acetam de, -C(O) -Rb, C(O)O C6 to 20 C10 aryl, 3
t @r hpHARARRNAchIReiREmeans selt, Wdrzﬁetﬁldﬁe hﬂdtﬁfafbaﬁoﬁlymorph racemate
group, further wherein the alkylamno is optionally
or stem@tﬁ@mer af eedd epmpoundhiock BYeyact meneei theseats al koxy, or a 5
12 merrber ed heteroaryl optionally substituted with
a\% Yo ¢4 al kyl, further wherein the acetamde is
o iiohpdrbyers WbSt td Tk atkyli dfticdally stilsstidedikibxone or more halogens; a
sul fonyl, or alkylsulfonyl, further wherein and t
hydropgk erpwﬁehaéogjpoeél rtcs%wm% phgnallysybstityied avith 4 ﬂs @ @m aryl group;
t%%@i yl optionally substituted with a 25 hydroxyl
group, -{O-R,, -CC(OOR,, or an oxo group; Rb is
hyBlisaXx yt N, aiithahe proyisahealakichstrone of AvveB & N, drtethat when A is N, B is
al kylamno is optionally substituted with a hydroxyl,

-G an arrino an al kylamno, a d to C4 alkoxy, a 3 to 12

”‘?{T’Q% fo% y£ 8 1011 iﬂg@ tgh}ﬁps BP8d a1 tsﬁgstﬂ‘ﬁltt‘:@ v@% an alkylthio

| edst o0 e [ pehdently se Cl'to
groups aG(t@)lQrR;mber@d heterpatyd, 31(25 1o eryd grdngt thmaalw substltuted with at least

one B GRS a8 8 e S8t o Gy s

to 12 theabbet Ketélodfard growp! Qﬁl%réln&ﬁ@heﬁérbl:ydl@ ?lié SRtRInkNy substltuted with
substituted with at | east one i ndepen |y sel ected

at ledshlomgeimdependiintlyo sedacted thalogen.ao®o, rpind? afieidyeined acetamino, thio, or
heteroaryl; 3 to 12 nenbered heterocycl e group,
wherein the heter ocycle is jeptionally substituted
with at | east one independently sel ected acetam de,
-C(OOR,, 5to 6 nenbered heterocycle, or Cl to C6
al kyl optionally substituted with a hydroxyl, Cl to (4
35 al koxy, am no group, or alkylamno group; or a Cl

a P~ o
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176 WD 2005/ 089764 PCT/ US2005/ 008481 substituted wth
at | east one independently selected Cl1 to C4 al koxy,
w@2005089C80 aryl, amno, or 3 to 12 nenbered PCT/US2005/008481

alkylth@t groupy @l 6 @ 0PPmembaeei KetdbRyREARD, aﬂﬁier@ﬁt ﬁfeoﬁé’t&]ogryl group s
roups are optionally substituted wth at | east on

OP“OI}"‘HMeE‘éWGQﬁ?q ywib| alctleast gmet dndependenily, sdraed olnalogen oxo amino,

alkylamgﬁcp)a%er glg é?ljg@?}bﬁi gr&% orgxe%ltota%lh)é@/rl%?r( optsona ly substituted
wnhagtaasqmnemmpenaemuyeelabﬂsm @rcmpp is optionally

sybstit with a hydroxyl, a Cl to C4 al koxy,
Bo %&%@@P’éﬁ ahBPEpLaykile; agswianyl, 1 whensith dre dulfonyl is optionally
b tﬂ@éde A LR G
subs 1gr ou%/ﬁﬁ AR Cé)‘? ﬁ%&é} é}rao%Po ) Xleﬁa&f %eﬁ%&cd)scﬁeg raBL%mn% group, wherein
the amiBpProhp Rel Reptiogalbyu pubsatutéﬂ SitOaRe; 1@ rG%Uﬂkyla -CEOVR) - 1:@(O)O-Rb,

sutfondl, STl St R HRGR ket s s EAowD opSorti i it a -

C(O)RPs t A
(0) RP ei(gt(gzl}%%%’l‘,"bﬁ th%aG h@ﬁ%@re@%&ter&@gfog§$§>ré g{% ngP\éred Jegeroaryl; a C,

to Cst dkyd1 @raumpy | whexpier dienalktik gaoup is ioptiopdllyo rsalbdtiyuted with at least one
t.h_a ast one independently. sel ected

mdepﬁiﬂ?&gv %e%ﬁ%ﬁ ygﬁﬁ?ﬁf?f %&&Fﬁxwm & 1 %ﬁ meRBsgd hetergeyele group,

wherelnOth€tangink Ydro@s @b hetetdcGle Fgr']iouﬁat"_% Bﬁtlcﬁla[l? @Jﬂﬁértﬁﬁited w1)t/h at least one

het er ocycl e, wherein t et'erocycl e
indepeadepibyi seleeted i fﬁO é34— @j(k@ 2Rrupg rokiph Gy 50 t@n ﬁlklyb rgmalpads optionally

substltﬁ%‘de{vﬁﬁ‘ Va% leas‘il o %qe%y?n'ﬂa” %ce?cg %é ptPI g‘h& o&ty grgllJ.}g(,yellmmo group,

alkylamutnsgmmp; ed 515, m trﬂ;ermerédeaataro@ ei gregRenderhLy, -
sel ected halogen, a Cl to (4 a?ﬁoxg;/} a phe{r%/) oxgroug &an OR,
BI0UPit o C10 aryl, -C(O-Rn, -O-C(O-Rn, hydroxyl, or amno

| Y O,
98 01 By %%Igfg, g‘%‘!g o, a}l&&ﬁ%f @o"‘ktgm%g W@Pﬁy@b, LR C; alkyl,
whereigr bapglke g@up msGﬁatmhkly}nyhbsgm&tb with €6 leabto oﬁél@ncﬁﬁ)%denﬂ?; selected

hydeond] Weiget G CrlBpnaming 5 beriae cetemianst iR ‘?c%o-m, Cyto

t
Cio ar&& 3 ;ergérgaéf@d %@%ﬁyﬁfeﬁgﬁcﬁqg lgregagﬁf groq{& IEf"% ot vherem the

alkylarsmbss pplignedywubdtiteted Mathst hsminmyl,mdép enGenlkbyy,sglaeTie membered

heteroaég{ pgt %g’:;?lihgﬁwgdt fgy%gfg%} tgg ﬁé}{lal koﬁeﬂ Wﬁgra]x%lﬁge)%cetamﬂe is

1 I
il BN 9 YRR SR SIS, Bl

I
heterOWﬁé grAdie: p?eﬁl@tm y substivgedwithad Ggem Coralkyhloptibiaily gibstitpied with a
a Cl to C6 al kyl group, wherein
hydmx?ﬁ °3 ’k%@ér 3u] é{%i@ e PIAHPRBTOWibst i tuted with at
IRi,aSst hgﬂx@xyh dﬁp%ﬁﬁ@t by eﬂl%ﬂfl%lrﬁ)d WROBE theOlal Hﬁ‘ﬁﬁx is optionally

a to ClO aryl- group, wherein t e ar
Substmgﬁ% wpthi ashxfbpmdnam piping, 88 aikylaneidont Oh taCs latlasty, mﬁeto 12 mcmbered

o OAREOAR 8 53] PR BB R .-

C(0)OiRzast abrte 1|2nﬂemb(ﬂ€& héﬂeisbarﬁ%pﬁ@haﬁ@t KBsttateddith a C; to C4 alkyl; a C,
cyano, C6 to Cl10 aryl, or

d
to G4 aq%( r OX)I%I @‘?C kwbraep;)% t@eal]éyqé’é,x@ Ggrioupronayl, b@erem the aryl is
opt1ona@?tsh9ﬁﬁﬁﬂeél vﬁﬂpﬁdbﬁslt'()ﬁg 1ﬁ@fe#;éhd@ﬁtll} geefg‘étecgﬂeﬁﬁg%em %rn§1 ‘[oyC4 alkoxy; a 5

group

to 12 ns&;ﬂsﬂrﬂzd beterbanyils B tatl2|maﬁberem heﬂefd&?ﬂe ndewns, lwheséth @kd Béterocycle is
ano, or Cl to

option sgﬂ%apt h\%}ﬂb Sty élealtnawpg%ﬁosxeéftq%a@mnad%m(})m)O-Rn, 5to 6
s RroE 1.5 8L Vi, S BT . o

alkoxy,yaine gydupg oo akkylamdno griuppoga Qo Catadieydi whdrbie tAeralkgl1 isSoptionally
optionally substituted 176




10

15

20

25

30

35

with a C6 to Cl10 cycl oal kyl group or a 5 to 10
menbered heteroaryl group; or a 5 to 10 nmenbered
whedosngoyel e group, wherein the heterocycle grBrUDUszzOOS/008481

subsﬁﬁfté@ﬂ'ﬁh ly 1e§§i%%&ﬁd§&>§§4eﬁmg§ ]?cteﬁq:ﬁo)to ?@) alklo ng n lalaayl amino, or 3

1,2,0or3. 11
to IZGIrqmdmnﬂ heteracydengooupd whierdho tHEueirﬁm()land)heterdcycle Bloldgs afd optionally

t t bl e salt
subsfisLih aEpy G BPERRLY lecigl G IRy niar & (Q9-Ry group:
t d

o R iFLIOURRER s AIARRIE do PR %%n;b%# ﬁe"%&@@ Fiflpse G to Cy alkyl
groupowbcmmdhe @fkyl:gmpllaoptiom)ly sﬂ&tltlﬁcdmmthcadl}(oﬁoxyl ad @1 ﬂcOC4 alkoxy, a 3
o ARSI, R, ETH 8, s i 01

gRIupE I KON I I Ca (DO
R et ﬁ?gf"g’@%? g C“Cgh ) SRR ot AP NERY Ao 2 -0(8)-ORe

grouﬁaa rﬁ(@@)‘ﬂﬁogrﬁﬁp, <hB-Rogroup; r haC@ES’TRf goupn is O,
r3. 178 WO ﬁoos

o tilend R amiics Sherein fiectitin 1 PrfdRalis SUOMERET fith at Least one
mdepa:ddntt}ommmw ® @J‘alkﬁ)orl (ssqtmm eyl grcﬁl?g@@é%l C1PAryl, wherein the aryl

A methaod_of claim wher el n”sai

is o%@gﬁ%ﬂ@sm@teg \E)élﬁﬁb@ﬁﬂ Qe 1péqpﬁme@tly|selgyted hglogen,Hmloalkyl, hydroxyl
Cr R Byl ) L PRRREEIINICEL b1y SEASHLANL B8k wherom
heterstgrie @ emmallpfsulmmde@mmloaﬂ(d@)vmegreum a 5 to 6 membered heteroaryl; a
thiazoleamino group; a C; to Cy alkyl group, wherein the alkyl group is optionally substituted
with at least one independently selected halogen, a C; to Cq4 alkoxy, a phenyloxy, a Cs to Cyo
aryl, -C(O)-Ry, -0-C(0)-R,, hydroxyl, or amino group, optionally substituted with a -C(O)O-R,
group;

R4 is independently hydrogen; a C, to Cy alkenyl group; a C; to Cy alkynyl group; a Cs
to Cyo aryl group, wherein the aryl is optionally substituted with at least one independently
selected halogen, nitro, C; to Cg alkyl, -C(O)O-R,, or -ORg; or a C; to Cg alkyl group, wherein
the alkyl group is optionally substituted with at least one independently selected halogen, C; to
Cy alkyl, C; to C4 alkoxy, phenyloxy, Cg to Cyg aryl, 5 to 6 membered heteroaryl, -C(O)-R,, -O-
C(O)-Rn, or hydroxyl group, wherein the Cg to Cyg aryl group is optionally substituted with at
least one independently selected halogen or haloalkyl group;

R. is a hydrogen; a C; to Cs alkyl group, wherein the alkyl group is- optionally
substituted with at least one independently selected halogen or alkoxy group; or a Cg to Cio aryl
group, wherein the aryl group is optionally substituted with at least one independently selected
halogen or alkoxy group;

Rfis a C; to Cg alkyl group, optionally substituted with at least one independently
selected halogen, hydroxyl, C; to C4 alkoxy, cyano, Cs to Cyo aryl, or -C(O)-R,, group, wherein
the alkoxy group may be optionally substituted with at least one C; to C4 alkoxy group and the
aryl group may be optionally substituted with at least one independently selected halogen,
hydroxyl, C; to C4 alkoxy, cyano, or C; to Cg alkyl group;

R; is a hydroxyl, C; to C4 alkoxy, amino, or C; to Cg alkyl group;

Rj is hydrogen or -C(O)-Ry;
177
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X is hydrogen; a hydroxy group; a hal ogen; a Cl1-C4
alkyl; a CL to C5 al koxy, optionally 10 substituted

wWowaok/089766 to C38 aryl group; Rl is a hydroxy grOI/pS2085/008481

CRgt1e aGydaddey Igrappousm ampio gioap) whesinsthe tantied issoptomll@Gubstituted

.. to . C8 aryl royp, wherein the C6 to aryl group is
with &4 ok yeLOROH iravR g vt SHonT0 FEmr oo R S to 10
meml%?%/cfﬁ&%@ Qe QLA wiRrdie gy H&E%L:¥c95 %%gahiﬁg%ti@?% §1fbgﬁ§1ted with a-

group, optironally substituted w edst

C(O)R) gyowpypnd 15 RO is a halogen; a Cl1 to C6 al kyl,

opt.i gnal | ubstituted with one or nore hal ogen
Elgsf’za%Eg'ano group; a nitro group; an am no group;

an_am noal kyl. group;. an acetan de grqup; an imdazole
ghdup:; %megaﬁs;ogﬁénﬁéoh%?rsg)ewd GPIRPOUN I&C%Pwmdo Formula (I-a),
optionally substituted with a heterocycle group or a
C6 to C8 aryl Qfoup; ; 20 Rbis C to
C4 al kyl group; R2N aNpRxy: a
het er oaryl group; group,<~optionally

K heteroaryl, or C6

to C8 aryl group; j\l ; - C(OOKRd
group; a -C(O NH Rd group; -C(S)N group; a
-S(2)-Re group; or (IS)- isi_gropyl -carbam c acid
tert-butyl ester; 25 Re is hydrogen; a 4-norpholinyl
group; a thiazoleam no gr oug:a)a pi perazi nyl group,
optionally substituted with a’-C(OCH3 group; a Cl to

I ] I Lt i
ﬁg)r % g@ﬁ%mgc%ﬂg%lg%}%é@?ﬂh )§ ;t,glitxgﬁﬁté, éd)tl\?a%]z fgﬁtb%te? polymorph, racemate

group;

or ste20GDNRBOTEdd REApdsA005/ 008481 Rd i s hydrogen; a benzyl

group; a Cl to C8 al kyl group, optionally substituted

wilgh a A hrtedet Mimall, avHeexty sgid @oRipoandh 4m0(S$8somiatlof a compound
group, optionally substituted with at |east one

of Fongylage®: Cl to C5 alkyl, -C(O ORe7 or ORe; Re is a

hydrogen; a Cl to C6 al kyl group, optionally

suBst i tAumethodiof klain 10ewbereimrreichernpand isa eampdundof Formula (I-b),
group; or a C6 to C8 aryl group; and nis 0O, 1, 2, or

3. 16. A rretX)d of claim 1% wh®&rein said conmpound is

an (S) isomer o & X« la (1-1). 17. A

met hod of cl ai m|{ 0 nd is a

conpound sel ect g 10V kel as (I-¢), (1-d),

(r-e), (1-f), (I D)/ or (M-i); RO OX R X\ \
N--~ NI -0 R RMNo(l-c) @Hh-d) R R x
NH x NH H
7N
—/ "(Ro)m
(1-b)

or a pharmaceutically acceptable salt, hydrate, solvate, clathrate, polymorph, racemate

or stereoisomer of said compound,

wherein:
X is a halogen;
mis0,1,2,or3;and

‘pis0,1,2,0r 3.
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N~\V\ N---~ 0o0SNR NR H(l-e) H(lI-f) ORe x
11 XO NS Re N--\< S ON %R NR H(I-9 H
W@ beokjps97680 WD 2005/ 089764 PCT/ US2005/ 008481 RPCT/KS2405/008481
- - ¥&Z SASnkthBd of khiith 18 wheRhakdidcompbadl 1s)anaSE Bpt@bbea compound
saluiq, htédrate, solvate, clathrate, polynorph, racemate
of Fgpudg drtoj somer of said conpound. 18. A nethod of
claim 10, wherein said conpound is a conmpound sel ect ed
frbm 5AReethad a§clam 19, wher¢in skif;comrpomad is)a oomypounghof Formula (I-1),
I\ R Rt H(H H(I-k) or a pharmaceutically
accept abl e sal ty hydrate, solvale, c\athrate,
pol ynor ph, racée e_-ORSt er eof soner &i s@ d compound.
19. A nethod for t i ‘ ai der in a
subj ect, said disef
the group consistiR i abeti c retinopat hy,
rheumatoid arthriti s\ i
obesity, chronic infl ti ohY and exiati ve macul ar
degeneration, wherein said nkthod conptises
adm ni stering a therapeuti caIH' ef fective anount of a
conpound of Formula (1), R3(1>ISBA_ R2 NRi

or a pharmaceutically acceptable salt, hydrate, solvate, clathrate, polymorph, racemate
or stereoisomer of said compound;

wherein,

X is hydrogen; a hydroxy group; a halogen; a C;-C; alkyl; a C; to Cs alkoxy, optionally
substituted with a C¢ to Cg aryl group;

R; is a hydroxy group; a C; to Cs alkyl group, optionally substituted with a Cg to Cg aryl
group, wherein the Cg to Cg aryl group is optionally substituted with at least one Ry group; a
heterocycle group; a heteroaryl group; and a Cg to Cg aryl group, optionally substituted with at
least one Ry group;

Ro is a halogen; a C; to Cs alkyl, optionally substituted with one or more halogen
groups; a cyano group; a nitro group; an amino group; an aminoalkyl group; an acetamide
group; an imidazole group; or ORy;

R, is hydrogen; a C; to C¢ alkyl, optionally substituted with a heterocycle group or a Cg
to Cg aryl group; or a -C(0)O-Ry;

Ry is C; to Cy4 alkyl group;

R, is a hydrogen; a hydroxy; a heteroaryl group; a C; to Cg alkyl group, optionally
substituted with an alkoxy, hydroxy, heteroaryl, or Cq to Cs aryl group; a -C(O)-R. group; a -
C(O)O-Rq4 group; a -C(O)NH-Ry group; a -C(S)NH-R4 group; a -S(O,)-R. group; or (1S)-
isopropyl-carbamic acid tert-butyl ester;

R is hydrogen; a 4-morpholinyl group; a thiazoleamino group; a piperazinyl group,
optionally substituted with a -C(O)CH3 group; a C; to Cg alkyl group, optionally substituted

with a halogen, an alkoxy, or hydroxy group;
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H 15 (1) or a pharmaceutically acceptable salt,
hydrate, solvate, clathrate, polynorph, racemate or
wmz@smsmscrrer of said conmpound, to a subject i|iPCTERZ05/008481

X iégﬁyarrog & elbgﬂz&i%o&v%@ogg 89@(8{15}3 %/ H@%&%@r %9§sf]€§&ted with a
halogSt!R% ahAIkSE ¥oup; @r(g% or C{f@ig éﬂéﬂ;ﬁg@ﬂanalﬁf subgttutedyvith at least one

group; a hal ogen; al koxy, optionally
halogewtth Cataleyl, @)QRQSTQ&CN aryl group; Ais Cor N

0|R e f&l}%ﬁog%rh & (tg g @%lgl %Kéu%o Mll?%aﬁ%ﬁ%&d %ﬁ'@lameaﬁ one halogen

or alkBXfERNY] 01 Oy Cpargllgroup; 488 al kyl group, optionally
substituted with an alkylthio group, a 5 to 10

mévid€r b, RePeroaryl, a C6 to C10 aryl group optionally
substituted with at | east one independent] gg)sel ected
RA.6gr oup mesho@2oft daias 1 2l wheseip Isaigrepuppound epan bS)agpmer of a compound

group; a 3 to 12 nenbered heterocycl e group,
OfF%@Zi/'h the heterocycl e group is optionally

substituted t ast. one i nde dent
sdl’ect €t mﬂh@ggﬁ Cf%‘&}}?gl eﬁeén 5 k‘iﬂ%ﬂp 1o, gce‘%{n 1uRg selected from
Formbfl DAL (142 kew(tﬂf) Q181 QB 0BIS)! 0 12 member ed
a group, wherein the heteroaryl group is
opt i onal I y subst | tut ed VVI th at | east one independently
sel ect ed hal ogen,Rgxo, am no, al kylam no, acetam no,
thio, or alkylthio gfoup; or a)96to Co ar gnoup, Re

)ﬁoptlonally substitute with at’™ heastQne N—&
erudenyly sy ed Ro group; s a\hal ogen; A
culh ) ,

/ a s onyl, wher ei
opsl ogall substituted vmthaClt C6 alNyl or m
to 10 Yer ed ﬁterocycl e; an am no group} vvherelh I-d)
the am n0|.group i's o()lt-cbnally substituted Wth a Cl to (
C6 alkyl, -C(O-Rb, -C(OORb, a sulfonyl, an
alkylsulfonyl a 3 to 10 nenbered heterocycle gr oup
optionally substituted with a - COOR,;
-C(O-NHRb; a 5Rgp 6 nenbered heterocycle; a 5 t o Ry,
menbered heteroaryl), a ClL 20 to C6 al kyl group, \
wherein t ahkyl griiep is opti)gnally subst i &d Wi t hNH
N]d.e«'esndently sel cd-R
o Or to 12 nenber g
onalNy subﬂ{tut ed with at |eas N
i ndependéntly sel ect ez to C4 al kyl grou whi ch' C1
to C4 alkyl group is lp?' onally substitut w th at (I-f)
| east one independently selected Cl1 to C4 al koxy
group, am no group, 25 al kylam no group, or 5 to 10
menber ed heterocycle group; a -C(O-R" group; or an
-ORa group; Ra is hysirogen; C2 to C8 al kyl ene; a Re
-C(O O Rb group; O-NHRb; a Cl1 to C8 al kyl, \
pis optionally substitytechwith QO
bg—n ntlYesel ect
4 al kpxy, am no, alk
, OO ORy, C6toO O aryl;
to 12 nenb ed he rocycle, or 5 to 12 eterNaryI R4
group, furtier wherein tflg) al kylanino is opr onaIIy (I-h)
substituted with a hydroxyl, a Cl1 to C4 al koxy, or a 5
to 12 nenbered heteroaryl opti onal Iy substituted with
a Clto 4 alkyl, further wherein the acetamde is
optionally substituted with a C1 to C4 al koxy,
sul fonyl, or al kylsul fonyl, further wherein and the
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het erocycl e group is optionally substituted with a Cl1
to C4 alkyl optionally substituted wwth a 35 hydroxyl

w@e@aps97eL( O -R,,, -C(OOR ,, or an oxo grouppPCL/B8R200§008481
2005/ 089764 PCT/ US2005/ 008481 Rb i shydroxyl; an
am no; an al kyl am no, wherein the a lamno is

optionally substit){)ut ed with g—hydroxy an am no, an
al kyl am no, a Cl ; % menber ed
het erocycl e opti onal ) Wi at | east one

i ndependently sel ect's to L6 kyl, “Oxo, -
C(OOR,, or a5 to IZ nenbered mqeroaryl optionally
substituted with a d to C4|§Ikyl a C{-p to 4

al koxy; a C2 to C8 al kenyl C2 to C8 aI kynyl a Co6

substituted with east one
Orstﬂab@@leﬁrqfrsaﬁlcompomdal koxy; a 5 to 12 menbered

r oar, ed, het rocycl e group,
e nATRERL R, TR WaSeigpia haPpgindics Poizpend selected from

t Ooggh%ﬁﬁlceuﬂ’@aﬁ§ %b&ap'iﬂ)‘fe 1Y IhyI thie épefva h?1 Urate, Rlymgrph, racemate

5  FormMlds I-goﬂ(l’-ﬁﬁt one i ndependently sel ected acetam de,
-0

10

15

R,, 5to 6 nenbered heterocycle, or Cl to C6
ted with a hydroxyl, Cl to
or al kyl am no group; or_a

al kyl optionally substit

10 al koxy, am no gr Qup
toX38 al kyl, e al kyl Xs optionally
' S one i ndeperidays
'6' aryl ,
e—g{oup, wherei

| east on€ indepéndently pel ected C1 to C6 a MKyl , OXOR,

or -C(OOR group: R2is gydrogen a hydrc\xyl ab

to 10 menbered hHteroaryl Q up; a Cl to a-likyl 151-k)
group, wherein the alkyl group is optionally

Suftrsft plnanme@bwmlly acdepdblexsalt, hydr@it, salv4id, ehthenty,, pokydorph, racemate

or st S ded het ectocycl e, a5 to 10 nenbered
eﬁql%flbeéro ALGPMPRM% C10 aryl group; a -C(O) - Re

% ) O-Rd, group; a -C(O) -N(RdRd) group
ANP?&[} ?org‘gr%a&ﬁg aadlsga\sg)or @S}Qédergn Guptbjest, @(d)@)seaae or disorder
selecﬁﬁoﬂgm the %ﬂo’ﬂ néonglsﬁﬁg WO WAncd! dﬁabe% %tu?opREhaIg tr% lﬁ‘giitf)gﬂ arthritis,

I's hydroge am no, wherein the am no I°'s
psoriasigy glthemspbcbsw, ohesity, tlrasic inflenmafon ruiﬂp@md@ﬂiktel Macular degenerat1on

sel ec 1.to C6.alk orCBto 10 rou
Wher?g Eﬂ% d m%préqeﬁ ngi}ﬁg}ng ,ascfkﬁgq %ﬁl]g yy eff ectlve amount of a
compguﬁsbfp&hﬁgam th at | east one i ndependent ly sel ected
hal ogen, hal oal kyl, hydroxyl, Cl to C4 al koxy, or Cl
to C6 alkyl group; -C(O-R,,; ab5to menber ed
het erocycl e, wherein the heterocyclg $s optionally
substituted with a -C(O-R' group; 5 to 6 nmenbered
heteroaryl; a X hiazol eam no gyoup; Cl to C8 al kyl
group, wherei n the_a p is op Iy
substituted 25 wit i nd¢pendeat | y
sel ect ed hal ogen, a phenyl oxy, a C6
to C10 aryl, - .\, hydroxyl, or
am no group, optione tuted ) tha-C(O)OR'
group; Rd is independently dr ogen; Ryc2 to C8
al kenyl group; a C2 to C8 al Rynyl group; a C6 to Cl0
aryl group, wherein the aryl His optionally substituted
with at | east one |ndepender( y 30 sel ected hal ogen,
nitro, Cl to C6 al kyl, C(O)& or -CRei or aClto

c8r a phytngqe@mallymm;ubie Béllie }B’ldiﬁié sghatep clashrae] polyalorph, racemate

ituted. with at | eas endently sel ected
or Steﬁggggg%&s&d?o&l poEd. oA ! Je 1ntn§ecg§f3 oxy, phenyl oxy,
Covhkeif;10 aryl, 5 to 6 nenbered heteroaryl, -C(O-R ,,
-0- ¢(O-R,,, or hydroxyl E)ﬁtj wherein the C6 to Cl10
aryl group is optionally su ituted with at | east
one i ndependently sel ected hal ogen or hal oal kyl group;
183 WD 2005/ 089764 PCT/ US2005/ 008481
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Re is a hydrogen; a Cl to C6 al kyl group, wherein the
al kyl group is optionally substituted with at | east
wor@siosdependent | y sel ect ed hal ogen or al koxy PEDUS2008008481

axCh hRirbd; ar@] to af A, éﬁﬁ%@ﬂ shiR@REY it SHéPorl Sore halogens; a
opt i onal 'y Substituted with at 1east one i ndependent |y

hydrog¥) grovesc hahegeage ki br Catlkoxy ogtiongly sBbstituted vath@iC to €6 aryl group;
aI k% ﬁ ]gup, optionally substituted with at | east one
6% htly selected hal ogen, hydroxyl, Cl to C4

alﬁqu or Ky % thé3rotiBo ) aBleddt onelof AGHD 9N, arGF BiPwhen A is N, Bis
wherein the al koxy group nay be optlonally

C, substituted with at |east one Cl to C4 al koxy group

a0 i Q3yaRifl o@ERLP TRy tqo%l@%iég{ﬁ éﬁ%Oé}%Hg%hﬁstﬁ%t&ﬁ’ wWithtdh alkylthio

eas pende

grouphydrto Xﬁlmelﬂerécbhdfékoaiylgax% toa¥,@asyl g@dup@bhbﬁal(ﬁs@bktﬁted w1th at least
3 ydroxl Cl to ¢4 alk am no
one lréfp%feeéy aﬂwﬁ Br 814y0; a3 tp s léweaglegrospa é@ 3] Csaglkynyl group; a 3
to 12 ﬁﬁn{b%reﬂsﬂyé?{)&yg# %rggl}g’ lsiﬂbeg??%e?ig@é&g vﬁi(ﬁ El%u%é@ ﬁ')é%l&)g Bbstituted with
at leasy meahﬂgﬁengafmlypsaicct@d haloged,Oox® noeimed allglawioar ytetamino, thio, or
10 . nmenbered h terocyc

alks oo BBiRS (ha Fedor BEYEREN OUIREIG PR CNBTE e heteroaryl group s

Opthl?éﬂ?’StS{ﬂgéﬂﬁlﬁgd With @t’ 14zt Q6 -iflepBh@itily. 8018ctBd SRaloden, Zox0, amino,
. A nethod of claim19, V\,herel n sai d conpound

alkylansma, a;g‘mmnm dhiof orrdkyhhliagoupadr, a Cxtd Coari-grRoup, NpHRinally substituted
.. H(l-a) . 20 or phar eutically acceptable salt,
with %}%ﬂsﬁ?%’ mé‘?ﬂ%‘?’zly sgfg&%'ﬁ?{atgé "Bol ynor ph, racemate or
StRer ROk SIIGYenOfa &iind; GORRRL NG su gl #dnyl Awketcho dh@fsuﬁ‘b@l Ms optionally

20, wherein said conpound IS an i somer a
substigwechwiithch Cofo Corlil e & B 1a) 0 nlesmb hOGDADdE RBemino group, wherein

PCT/ US2005/ 00848
the am% EESRpBLY? n"gmaﬁ% S%%%@%ﬁ 3Gt %?dé ("IJ“ E)‘,wgi% Fo(O)0Rs, 2
sulfoﬂyl (daHD8 1o arB to(110- rbémbére@h&hﬂfcyﬂé @tdupCaptibially substituted with a -
cceptable salt, hydrate sol vate, cl athrate

C(O)%rﬂny e PN Bic érfaiced memiereh kterapycdsrer S &t © gagnebered heteroaryl; a C;
to C& %HBI? Ué}gup,v‘@vﬁér%hp the )zglliy? Qroﬁﬁ‘l {9968t ionally substituted with at least one

independently selected hydroxyl, halogen, amino, or 3 to 12 membered heterocycle group,
wherein the amino group and heterocycle group are optionally substituted with at least one
independently selected C; to Cs alkyl group, which C; to C4 alkyl group is optionally
substituted with at least one independently selected C; to C4 alkoxy group, amino group,
alkylamino group, or 5 to 10 membered heterocycle group; a -C(O)-R, group; or an -OR,
group;

R, is hydrogen; C, to Cg alkylene; a -C(O)O-Ry, group; a -C(O)-NH-Ry; a C; to Cg alkyl,
wherein the alkyl group is optionally substituted with at least one independently selected
hydroxyl, halogen, C; to C4 alkoxy, amino, alkylamino, acetamide, -C(O)-Ry, -C(O)O-Ry, Cg to
Cio aryl, 3 to 12 membered heterocycle, or 5 to 12 heteroaryl group, further wherein the
alkylamino is optionally substituted with a hydroxyl, a C; to C4 alkoxy, or a 5 to 12 membered
heteroaryl optionally substituted with a C; to C4 alkyl, further wherein the acetamide is
optionally substituted with a C; to C4 alkoxy, sulfonyl, or alkylsulfonyl, further wherein and the
heterocycle group is optionally substituted with a C; to C4 alkyl optionally substituted with a

hydroxyl group, -C(O)-R,, -C(O)O-R,, or an oxo group;
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mis 0, 1, 2, or 3; and pisO, 1, 2, or 3. 10 23. A
nmet hod of claim 22, wherein said conmpound is an (S)
Wo s@se8976f a conpound of Fornula (I-b). 24. APCEUBINS/008481

of Rgligi md%&iiw \Maﬁr @mmos &ind aH@[HﬁﬁH@d wherein qaapaalayldmnfo is optionally
For mul a R2 15 or

subsrpﬂumdmmle athydmxw a@(%@p@,a@ @lkslamano wél ~ alk@?mét%to 12 membered
heter§é§?c hr Hﬁ lys&rﬁ&t%]mtha? %g&to%ﬁ %Jeggﬁc?ernﬁg Elgggﬁ COfto Ce alkyl, oxo, -

erern

C(O)gI-RH,Fbr a5 ttﬁﬂ@@&lmbeaedﬂiet@éa@l tspfdlonaay @ﬁbsttmut% mﬂhkao@yto C4 alkyl; a C;
opti onal | substituted with a _C6 ar grov\}i)1
to R£11<"|0§Y=aa @ed‘ioo%/ akenylp2 G to1Ce (5‘“"@93’]81”1(9:!6 g Qlﬁryl erchn the aryl is

opt1o\%ﬁfé¥ gl:ﬂ%ltlk o %ﬁ:e{g tl%gteare;‘l}nﬁ eﬁdgﬁlyt é%le%dq{:ﬂ(%)%e}l/ﬁfr%ao C4 alkoxy; a 5

roup I's optiona
to 12 ulegibetadt iesderohtyly RAto |2asimbensl Raeweyele graup, W8BréiDthe heterocycle is

2005/ 089764 P US2005/ 008481 het er I ;
optignally ISB%%UW e ctgip i cwe cadapgndantly, plecti ggtimidd -CLO)O-R, 5 10 6

mem%@feﬂ% gy&é‘ bt Ca W @!; éﬂ’l&lh l<@ﬁona 1 aabstRRd RQltlg a0 rOBQ C; to Cy

optionally substltute
alkoxzy,tal’mxm gromip, nnalkylamlmggmup;gmm P's fo &5 elkyhovipreinghe alkyl is optionally

s R RS Y BRIy S 8B, v, o 3

to 1?%&%{%&1 helerbdydl® gffipatidiein m@tdnqaalahu h‘étﬂ?@dybleug@dps are optlonally
aheterocycle group or a C6 to C8 aryl grou

subsatute@(\@)l@atnbast Rbe mslepbpdmlscmaleaxtchl f@rcémbkyl@cq, or aC(%)O Rn group;

ggf? g,hgﬂ%gg g{ ﬁg«%ﬁgf{ﬁy %r g(ﬂg%trnt% e?iulgeter%?ﬁ‘} §¥oQ1pC§ C to Cg alkyl

grou@I WRet¥in thy dIgX gnoub ed Sﬁtﬁﬁlﬁﬂy su&tluﬁ;@d Wﬁh@&y@l&dﬂyl gd’ ©}J’@) Cgpalkoxy, a 3
O - Re group; O O Rd group

to lg%mereg he(;(r@m Rés t@r emberc@@gt@;qagél @1} Q@Ep C@raryllgpup, a -C(0)-

b { !
AP A £ U LS R A g - 01
grou@f @LﬂlOzﬁRpgmpﬁd+@®\lRengwgroup;m aeﬁéﬂ)LS/-Rs ghosip t ut ed
with a -C(O CH3 group C to C6 .al

opR BnaNdrgecs BS eiRR, Sthereis g 4Tping i ap%@@ﬂy Sifitigyigd i at least one
inde?%ndg%ﬂj% %é/ﬁté?cf ey CBgik%rlsor %Q%Q s%i c{fi\g)?géds V&S{Cﬁéjgvyl, 3yHetein the aryl

group, ional 1y 'su
is om'ﬁwlna)lg;esubsﬁumd wltkmxleagrmpnd@e@&mky se@cwdyHalapeoulmloalkyl, hydroxyl,

C t({) t g)gf,:@| l‘ltct)J %Iéégl@iaggu\glr t(%@gtRnl eg)%é 6%%@%%@%&%?% wherein the
e 2,8 8 ey B QO LAOZ Lo RS 86 8 e st
thiazaeamige group; aﬁg to Cg alkyl group, wh%re%n thepélkyl group is optionally substituted
with at least one independently selected halogen, a C; to C4 alkoxy, a phenyloxy, a Cg to Cyo
aryl, -C(0)-R,, -O-C(0)-R,, hydroxyl, or amino group, optionally substituted with a -C(O)O-R,
group;

Ry is independently hydrogen; a C, to Cg alkenyl group; a C; to Cg alkynyl group; a Cg
to Cyo aryl group, wherein the aryl is optionally substituted with at least one independently
selected halogen, nitro, C; to Cs alkyl, -C(O)O-R,, or -OR,; or a C; to Cg alkyl group, wherein
the alkyl group is optionally substituted with at least one independently selected halogen, C; to
C4 alkyl, C; to C4 alkoxy, phenyloxy, Cg to Cyp aryl, 5 to 6 membered heteroaryl, -C(O)-Ry, -O-
C(0)-R,, or hydroxyl group, wherein the Cg to Cyq aryl group is optionally substituted with at

least one independently selected halogen or haloalkyl group;
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n !s 0, 1, 2, or 3. 25. A nethod of claim?24, wherein
sai d corrpound is an (S) isoner of a conpound of
WO-Q005108ET64 | - 26. A nmethod of claim 19, wherBCTUSZNH008481

CQAPQU, c 0 S f I I
:ﬁ 1? J‘?:prhxg))g@rl ?n@ %‘Ctr %k?f:% \ﬂfgrfflﬁ ;f’thgoélﬁizll gll%up 1sdopt10na11y
substl‘tut%d ﬁﬁ? laxle)@stilanblﬁﬂlddpeﬁtﬂdnﬂy s&lectﬂed:hdogerqor(}ﬂk@()’ﬂoup, ORla (4 to Cy aryl
C I WO, 2005/,08976
QOHPP@F@SE@G@FﬂC%é‘&lS qotign %bm“%d\‘?ﬂv%—i’ ée?% ong indepgpdently selected

H (I O R l 11 ~\ NSRe x -,\
habg%g%}kbﬂ%%% RI( OH(I-QI)e HXR (I-h) Rf\ xe ' ©

N -\
~Rp is H 81 t¢ IG¢l Jlkplr gmuph aptrse By tsubﬁlwtyd avighe gt dasiste org independently

selectgg g;lgtg?e%&% L%.:} 4P %@{P% W&Bo ();%r@ﬁl}é‘{ﬂaére‘gﬁbi] éf'o oup, wherein
the al i ?ﬂaﬁ/ b%aépglo‘ﬁgl'l@ Mﬁtu'te‘él Wit enRadt dae €3 lte O, atkdxy @idup and the
aryl g?gﬁ%‘ﬁ;’f) be Op‘giOIJlEZHy substltute)d with at leas{< o)rie ’}lndeNpl;'nllenﬂy se\gllecte]a halogen,
hydroxyl, C; to Cy4 alkoxy, cyano, or C; to Cg alkyl group;

R, is a hydroxyl, C; to C4 alkoxy, amino, or C; to Ce alkyl group;

Rj is hydrogen or -C(O)-Rg;

R, is a hydroxyl group;; an amino group, wherein the amino is optionally substituted
with a Cg to Cio cycloalkyl group or a 5 to 10 membered heteroaryl group; or a 5 to 10
membered heterocycle group, wherein the heterocycle group is optionally substituted with a-
C(0)-R,, group; and

nis0,1,2,or3.

20. A method of claim 19, wherein said compound is a compound of Formula (I-a),

X N—R
\ 2
R
H
(1-a)

or a pharmaceutically acceptable salt, hydrate, solvate, clathrate, polymorph, racemate

or stereoisomer of said compound.

21. A method of claim 20, wherein said compound is an (S) isomer of a compound

of Formula (I-a).
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Or steygSaNEST

H(l-1) -1 (I-k) or a pharmaceutically acceptable
salt, hydrate, solvate, clathrate, polynorph, racemate

wW@roosigg7epi soner of said conpound. 187 WO 2005POB9FBM5/008481

PG}/ US2002(i08 34 8hint 89, whereinhad dopoullida ¢dngoudBGF Formula (I-b),
production in a subject conprising adm nistering a

VEGF- i nhi bi ting armunt of pound of Fornmula Il or
Forrmula 111,/\WN (rr)y H(Irr) or
a pharmaceuti ca \ bl e saPQT' rate, solvate,
clathrate, polypo or stereoisoner of

sai d conpound, ced thereof; wherein,

Rl is a hydroxy g aNf1 to CgCabky! group,
optionally substi t ut ed wth an alkylthio group, a 5

to 10 nenbered heteroarylHa C6 to aryl group
optionally substituted with at | egst e

i ndependently selected R/, group;\ a o C8 al kyenyl
group; a C2 to C8 al kynyl group a Fqgnpenbered

het erocycl e group, wherein the heterocycle group is
optionally substituted with(at) |east one
i ndependent|y sel ected hal ogen, oxo, am no,

alofyl pHEmRceuticAyaaTtcastablt Ral, hyairata) sotvdté)i dathte pplynsorph, racemate
to 12 nenbered heteroaryl group, wherein the

or sterf@gs(@mpﬂalfép%goqr@, optionally substituted with at

I q@? cifine i ndependent |y sel ected hal ogen, oxo, am no,
al kyl'am no, acetam no, thio, or alkylthio group; or a
C&X tsa Kil@uear yl group, optionally substituted with at
least 15 one i dependently selected R, group; R, is
a T Q)gle%for »@%%no; a nitro; a sulfonyl, wherein the
nyl optlonally substituted with a ClL to C6
a%kg@ gfzgf% to 10 nenbered heterocycle; an am no

st | t){\l{r}x (':rjt%d £ 51&1%( %T'V%ergﬁ%%% d&ﬁ}%{ﬂhﬂ & ¥ meraort‘ a compound

ofFoﬁhkaBb)fonyl a 3 to 10 nenbered heterocycle group

optional ly substituted with a-CCOOR,; 20 an

aldy| am RRhqNHfREEMAY, dasret &id cofipsmidbes eémpound of Formula (I-1),
heterocycle; a 5 to 6 nenbered heteroaryl; a Cl to C6

al kyl group, rein the alkyl groug is optionally
substituted w : -nden ly sel ected

hydr oxy, hal ogen,

het er ocycl e group, 0 grou?jand

het er ocycl e group (& y [

| east one i ndepend ed CNto C4 al kyl

group, which Cl to N oup isFSBti onal ly 25
substituted with at | east ond i ndependently sel ected

Cl to &4 al koxy group, antnngroup, al kyl am no group,

or 5 to 10 nmenbered heterocycle group; a -C(O-R

group; or an -OR,, group; REDis hydrogen; C2 to C8

al kylene; a -C(OORb group; a C1 to C8 al kyl, wherein '
t he a phdsyhcatioalty ixepipblecnlt] hydrstebsalivates dethvdte, podymorph, racemate

| east one independently sel ected hydroxy, hal ogen,
2’%@%‘}‘168@1?8‘4“‘{;&/ US2005/ 008481

wherein,

X is hydrogen; a hydroxy group; a halogen; a C;-C4 alkyl; a C; to Cs alkoxy, optionally

substituted with a Cg to Cg aryl group;

R is a hydroxy group; a C; to Cs alkyl group, optionally substituted with a Cs to Cg aryl

group, wherein the Cg to Cg aryl group is optionally substituted with at least one Ro group; a
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Cl to C4 al koxy, am no, alkylam no, acetam de,
-C(O-Rb, -C(OORb, C6to Cdo aryl, 3 to 12 nenbered
W(he(toemwyacl e, or 5to 12 heteroaryl group, WhePEI/mS100&008481

heté%légéiﬂé %g& H%I( g()ﬁ(‘e{/r%/lo%‘@{lﬂ) yag)ad 61% & UZ}F& igl‘@gb 1olﬁ¥fg§? %ﬂtuted with at

leastambiRargblhg; substituted with a Cl1 to C4 al kyl; the

acetamde ;i s optlonal y substituted wth Clto
2l Roxls @ BAIGERE GGy 1 16’ kil 1owtipRablyy rubsifyiedy Wath one or more halogen

gte r t C
o PO P B B4 ) e <o
groug?mmida@@‘@foﬁp,,qr OKEGO) OR,,, or an oxo gr oup; Ro'is

hydr oxy;:., an _am klam wher
o By PannaTicate GAARY, SPUBRADT bR eaes v & Brigeseusly grow ora Co
to C@ﬁyﬁgﬂoﬁp oranCrokylrgm no, a Cl to C4 al koxy, a 3 to 12
nbered heter ocycfe optionally substituted with at

IeBstS@n@ Gardle@reimmt |y sel ected Cl to C6 aI kyI 0XO0,

opl di Pt i Bl s TR RE efimeh G 1CF llogsroysy optonally

subsﬁﬁ%tte’ﬂ Wik in a&kdﬁ?z hedr683y, Heleeburyl, oii Csdo Iy £ g}pr‘ YIG(03-R, group; a -
to Co aré@ wherein the art%/) is optional

COiBs aputictl ONTR s orkDhiberarny- S8, catoup; or (15)
a5 to 12 nmenbered
ISOpﬁg%g%ggar&I{c a@%l s b%éd%gt% ered heter ocycl e group,
WhRg éd hydhbgerheat émmphblmyl grogpta thi@doleansind gtdupyitaesiperazinyl group,

| east ne |n ependent |y sel ected acetam de
optloneﬁlb)s%gq’_qﬁute Wi @%ﬁ*‘o@?% q),l]g,ﬂ do &ﬁyqll]qé grgpp,@ptllogalbgsubstltuted
ith@alHa¥deeR Pl ARG d with a hydroxy, Cl to C4
W all{é )ge amn grrlc%ag%}}éljdhfkyl amno group; or a Cl to
C8Rahd<hjrdrogme rachamzylhgroap:ky IC;its (ypdlkylnablyy, opsiohsliy tubistithted with a

halogiy 5 52 oSBT oo LFgITD CaribERcyP: SbUergtly FUfEAgEd anith at least one
haloft&t € @FEchRyDLOMPORMGI@RA the am no and heterocycle

groups are opt| onaIIy substituted with at |east one

in ep@d@@mge}a @@1&Cedlkﬁlgmup,@6>tlahadw substitwtedovith at least one halogen
or alkd %O % ;{8 20 . R2 is .2 hydrogen; a hydroxy; a 5

SRR @d® KN ST 8 oup; a CL to CB al kyl

ar e, IwWhesred.n the al kyl group is optionally
substituted with a hydroxy, a Cl1 to C4 alkoxy, a 3 to
10p41€ ”bﬁrrﬁgthgghﬁ Eﬁﬁﬂ Qhewh@reﬁl dafd é&nﬁ&mqgf%@) isomer of a compound
het eroaryl, or 0 aryl group;
of Fagmalap(l-Ta - C(O)ORd group, a -C(O-NHRd group; a
-C(S)-NH-Rd group; a -C(S)-O-Re group; a -5(02)-Re
gratp; A mehNRe)f-cHrike]Yrohgeinadaid cortp@ndSisRf compound fected from

R,~ IS r n, an_am n wherein the amno is
FOT“B‘EﬁSi (ifﬁ}am/' 5)=Zg§)sﬂ“§&§$ (J\Tm T4Vl east one
i ndependently selected Cl to C6 alkyl or C6 to Cl10
aryl group; a to C10 aryl, wherein the aryl is
optionally substdtuted with at |east one i ndependenkl y
sel ected hal ogen, \hal oal kyl , Yydr oxy,
to al kyl groupy——~8
| e, wherein tfye
sbstltged wth a - ;
3 jﬁ het eroaryl; a 30 thiazolsa roup,ﬁ';\ Clto
aI k gr ouR1 wher ein the alkyl group vs optlYnally
substit qq ed with @tc) east one independet!y sel ected(l-d)
hal ogen, a C1 to ¢4 al koxy, a phenyloxy, a C6 to Clo
aryl, -C(O-Rn, -OC(O-Rn, hydroxy, or am no group,
optionally substituted vvith a-C(OORn group; Rdis
hydrogen; a C2 to C8 al kenyl group; a C2 to C8 al kynyl
group; a C6 to C10 aryl 35 group, wherein the aryl is
optionally substituted with gl | east one independently
sel ected 189 WD 2005/089764 PCT/ US2005/ 008481
hal ogen, nitro, Cl to C6 alkyl, -C(O O Re7 or -CRe; or
a Cl to C8 al kyl group, wherein the alkyl group is
opt| onal I y subst ituted with at I east one | ndependent Iy

~A a ~ A o ~A a ~ A

o o o o o



5

or hydroxy group, wherein the C6 to Cl10 aryl group is
optionally substituted with at | east one 5

wo pabsjogateent |y sel ect ed hal ogen or hal oal kyl gPOLIPS2085/008481

Xa

is a hydrogen; a CRto C6 al kyl group, wherein the Ry

al kyl group is optionally substituted with at |east
one i ndepengentd y sel d hal ogen or al koxy ;oor \
p, whereinXhe g NH
NUt&d with at |eas endeN‘!—y\(
en or cal koxy group; / 0 CGS
east \ne

'g%nal |y substituted

ect ed hal ogen, hydroxy, Cﬂto 4Ry

MNP,
|ndependently S
al koxy, cyldno, C6 to Ci-@yyl, or -C(O-R' gpoup, (I-f)
wherein the al koxy group may be optionally
substituted with at |east one Cl to C4 al koxy group
and the aryl group nay be optionally substituted with
at | east one independently sel ected hal ogen, hydroxy

C1 to C4 al kox cyand, or C1 to C6 al kyl group; anfhe
Cllito &4 al koxy, amino, or 0 \O
S

29.NA BharRiceut i calX N
Rul a
R

onpQsitig
g ( a ohaqqaceutlcal agent 7
esse @8 thel§ i soner of a cong ;
(ry, X BIA- R2 H (1) 20 or a

N
pharmaceuticgily accept abI > salt, hydrate, solvate, of _
clathrate ofﬁiald conpoun& g§and (ii) a H (I-h)
pharmaceutically acceptabl e excipient; wherein, Xis
hydrogen; a Cl1 to C6 al kyl, optionally_substituted

I a

with one or nore hal ogens; a hydroxyl oup;
hal ogen; a Cl to C5 al koxy, optiqna Iy_igggtituted
. 25 i C

with a C6 to Cl10 aryXg N Bis C
or Nb with the proviso oneNof A or Bis
N, and that when A is 40 WO D05/ 089764
PCT/ US2005/ 008481 Rl is a=fiydrsxyl gigup; a Cl to C8
al kyl group, optionally substlﬁgted mn?hcg )alkylthio
group, a 5 to 10 nmenber ed het erodaryl o Cl10 aryl

O S aRBisEr toakly BHceitis SF Siftate, Sotyao SaprOifpalpporoh, racemate

or st&eOBmeofGdidiRdnigduad kynyl group; a 3 to 12 nenbered

het erocycl e group, wherein the heterocycle group is

Op$y.onah| %e’fiﬁsgst;f' disthedo V\Mi&eﬁ Sid 'c&ﬂﬁ&urﬁf‘% a compound selected from

i ndependent sel ect ed ’hal ogen, oxo, am no

meaﬂkyﬂanudbk)acetan1no thio, or alkylthlo group; a5

to 12 nenbered heteroaryl group, wherein the
heteroaryl group is optiRnally substituted with at R;
| east one independently sel ected hal ogen, oxo, am ne’
aI@yIan1no acetani no, \ hio, orxalkylthlo grou

N\ Ry N\ R1
L (H) y (10

or a pharmaceutically acceptable salt, hydrate, solvate, clathrate, polymorph, racemate

or stereoisomer of said compound.
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substituted wth a C1 to C6 alkyl or a 3 to 10
nmenbered heterocycle; an am no group, wherein the
WQMOB@SSQ’&Dup is optionally substituted with a EIT/US2005008481

) n . . . . .
Vi SUIP&%/ F(B‘qnhfgg’{ng @%8? n‘geurcggh Er? F¥hb g(f/l,c ?Oén%r%scl)%admlmstermg a
VE@pinhdmmg ameund sf & tompound dfiF cemulaQ{ 6) Ebdyula II1,
-C(O-NHRb; a 5to 6 nenbered heterocycle; a 5 to 6
menbered hgteroxryl; a Cl 15 to C6 al kyl group
‘f‘rEIn t e al kyh group is optional Lyxgubstit/ted w
i nddpenident |y sel ecfed MY

|ndepend§ntly sell%pt ed C1 to &4 al ky group, N whi ch CR;
o C4 al Ryl group is optionally substltuted\vvlth at
east onédi ndepende(il) y selected Cl to C4 al kbxy (1)
group, am no group, 20 al kylam no group, or 5 to 10
méﬁibﬁ pRaniet@loalty abepgibls sult, &yd@(@)soﬁate? elatiRate Opolglﬁhorph racemate
group; Ra 1s hydrogen; kyl ene; a
or stere:elésmmf sgidgprpognd,cp @)SUNFFtRB need thereps 8 al kyl |
g@ [y the alkyl group is optionally substituted with
gast one i ndependently sel ected hydroxyl,
haRegenhydidxy graug; aldiamyCs aih"ylrgloumldpylbgmynmbstlmted with an alkylthio
ace to 25

| de, - -Rb, - O Rb,
groupr 4 5 Hep @Pg(@?ﬁ@{eé%&%% % Gy 2531 0w OHTé‘?f@ﬁ)léfa?ngfmmed with at least
ot I
one 19[1 Id%lﬁdtif"estg[&\?\fetd\#] gg’rh h oéxllgo & dﬂé}eﬁ&n QBI&% ?p{(’l‘o @8%&}91 group a 3 to
12 nﬁmb@re]i:he’ﬂMye}e@oup; atteranthe hetgro¢yeieagioyp smzmtonallhst mbstltuted with at
leastyggte I?%%{)Cl t&ﬁy &g&%{ %%@%{rg E?%afz{nﬁ\ﬁge }Iflfrlllagrgi agqgt%sa{{g ’3110 or alkylthio
grouﬁ Ubfonyl12 Blenfeled! Bétbioany! grofqbJ r Wﬁ@lﬁm"\'ﬂﬁer RtBroapd érB@p 1s optionally
eterocycle group is optionally substituted wi'th
substityteds véthk pt logst i envalindepsudentlyt selededyttabogan, thmloa,y lalkylamino,

acetaglya? Q&?r gr( %ylgﬂ? ﬁ{)o%agﬂ aaER)ﬂ gWi , g?é(ﬁ)e gg??{{)a{llp{ éubstl%uted with at least

one ialiépehadtiteicste@®, igotg);| y substituted with a hydroxyl,
an_am no, an alkylamno, a Cl to C4 alkoxy, a 3 to 12

nmeRbds @dhalﬁé%rwy@me @)ptltr@n a1 sufosyly swhareinethewsulfpngt is optionally
subst!lt%%?idsz%? End qg%%eaﬂgﬁ r(‘.)trl T.%e ¢ tgl?lggr%é htte%rrcgggrcﬁl 59( lamn%(group, wherein
the ainoorably isubsticnhlly edlbstlﬁltbda viath t-Q(O%Ry) kEKO)@-RQ,l a35;ulfony1 an
toC4aIkox3{ a C2to C8 alkenyl; a C2to al kynyl ;
alkylgulfgnyl,st T4 %mnbem@ebeéqnﬁcx% glé),umoppgnallygsllbmuted with a -C(0)O-Ry;
: US20.
T
C; to CCdlkal kooup; whebein tthe hikyiregringy éd ob’ed)rmﬂtyasubbtltuibdt with2at least one

indeRg B g Ha PSS E BRI BAOGE 0! St of Heaisgeh deirragcle sroup.
wherS&l ﬁl%ta‘i‘ﬂnég%l.gﬁhﬁj@ hetegccgélgéﬁou p ar 5}5{1&1all€‘%ﬁpﬁftﬁgd W1th at least one

het er ocycl optional 'y substitut
indepentiently gldetek yTs, taCqt alkgh gﬁowpl, kebigh Gyt dCag eligyp, gr«mp is optionally

subs g ST "8 gEhe0 e oo i Ra oot FLGRY i, amino eroup

alkylaR@RPBRRBNbE B @ei@%&%e@d hétefotydb kQXYp; @ I@lgroup, or an -OR,

aryl, "amno, or 3 to 12 nenbered heterocyc gr oup
groupvherel n the am no and heterocycl e groups are

| n %per?'dfe%%e]ny it’ dd? gﬂﬁ\{é C@@)éﬁ%ﬁrou%x% Ci 39 Cs alkyl, wherein the

alkyl- éﬁé@ {9-dptiogAl BUgbs iR teld Swith 18450 @86 indapdhddhtdX ¥dlectéd 5ydr@xy, halogen,
10 nenbered heteroaryl group; a Cl to C8 al kyl 10

group, wherein the alkyl groyg is optionally
substituted with a hydroxyl, a C1 to C4 al koxy, a 3
to 10 nenbered heterocycle, a 5 to 10 nenbered
heteroaryl, or C6 to ClO aryl group; a -C(O- Rc
group; a -C(O O Rd group; a -C(O - N(Rde) group; a

~ P~ ~7 NS\ ~
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Re is hydrogen; an am no, wherein the amno is
optionally substituted with at | east one 15
w0 nabspgareent | y selected Cl1 to C6 al kyl or C6 tPRCIZUS2005/008481

C; to @, HIkBKOERino? allantné 1R efibills, -HOY-RLN-COPOR:Y Cs td €19 aryl, 3 to 12
optional Iy substituted with at |east one nd p ndent |y

membgeqdehcté@cmdp,ogléﬁ toh 4% dwtaegaryl isyanpeyyherein no is 0pt10nally

TV NI ST LG P

subs‘uﬁﬂéd afalal ¢ 18uhliipthe deathrhlileds ofifddalliRsulgstiontpd withs € 0t0C alkoxy,
ered heter i .azol eam no, g

t hi Cl t
sulforgh, o Alsylalfass AndHias BRrachEle crRgh TrBioHA PRI P & Ci to Cy
|
alkyl §]gtFo§1ta lg gﬁtgs% %Qdex\r?itﬁ R hggrdxg%&upo n‘E%O))nﬁe p@((%@”nsxr go)l(r >e/tn 0xX0 group;
t ®,CkO hydwoyy; anCiinoR, an, allQl4i@p; Ryherelhyﬂhle oaquylarmno is optionally
oS AR T PSR S B 64 853 e
heter&brg‘é%ghoﬂeﬁ%bstﬁu@a with a@@ea@[ &Yenl)‘lhe}ﬁk'haé&my Rldeked ¢ Q0 @schlkyl 0xo0, -

roup,” wherein the aryl 1s optiona substi tuted
C(O)@iR-homs 5Ite al§tm@n1eer¢d1ue<pmacbé r@ﬂbtlynaIESSL@emtgtﬁdefdﬂhalCog@ k4 alkyl; a C,
ni.tro, &o Co6.al k

to ok iCy G IREY o 62 Tl RIYIgh isas GugeF SMAFS the anvt s

opt101§al1‘1?~°shb§tﬁﬁt%g Wit J& 18dst bﬁ@ﬁ{deg GRlehily egleneeRilbyersed €£ted, alkoxy; a 5
ogen, Cl to 1 to C4 al koxy, phenyl ox

to 12 membﬁr&befgrojaryl S 9 d2an¢mh@gql @gtemg].e(ﬁp\}p Wh@l@)th@){leterocycle is

optlo%glyl Cé(?itﬁgﬂ withy I}/e%:] gx e 1n%%1€ %?el%tyg%gétéq %&?&%&F @8-&,, 5t0 6

memb¥A&1 hdtclopaingl %@Uﬁt’o eg hl&‘yt estionallp gﬂﬂhﬁﬁedﬁ\aitbalhlygh}oxgj’ @mm C, alkoxy,
30Re|sah%roen a Clto Co alk

ié rou tgh

aming [ggoug, k| al§yiempng Srams i BnalGryto Spalkyh oy satih e alkyl is optionally
| east . rea :

5T s OSGRTRAE Lt SR 050001 CELIEPI, v o

to 120fi@Hbered heetdcocialdryus wiistdih uhe amimot dtndahetéreaygﬂe groaips are optionally

substiies, il A8 ey P BR5 IS SEIRTRAT i Cabt ol ip-e eroup:
5% PR L 3 100G b . o 1
group, @(t@enR‘thegaﬂbylpgrowmmr@ﬂnnall]ygﬁbmufb@%ﬂl@8QYMXy, a Cy to C4 alkoxy, a 3
PCT/ US2005/ 008 | k
o 10 R RO BT LS TR SR} o -
R, gfa{}ﬁl i heoRiR,; #6aHP 0BY0) bﬁHona{ LR |aY-G(SpN‘H Ryto@supid bC(S)-0-R,

| east one independently se écted hal ogen
groumydsﬁﬁzwl{e gﬁ!ﬂpt;o M)Mygrocymm -G§8)-&Re roIp0s al kyl

9 Ag& h&?ﬁ?ﬁ? oa,ﬁ/}no Xﬂeé@n%e %@’18}%415%19%1 &Illycc?ugsﬂ&tedq&t}g:t least one

mdeptelsdeiﬂkns@re@téu lC,96 QYRIkyl 8NCARS QR M@YIoEBup; vaf(eJ R (Dlotal‘!;& wherein the aryl
amno is optionally substituted wth a

is opyllysikstituigd ouifh drleast one @nd@@elm.ﬁnﬁ% ﬁél@ctﬁétl@b@am waloalkyl hydroxy,

C to% éth’lgdxp{ rh§ %e(? 11%’39 ng&g:) SRggt%%?é%l%hﬁ%Fﬁﬁ%lé&rocycle wherein the

heter(Sd#@ﬁat istaphiodal subsatutdd( @th R' -COYRY;greury al®d taribsfembered heteroaryl; a
2,0r3. 30. A pharmaceutical_ conposi h{fy?n of clai.m 29,
thlaz«am@n@prgrgw o Entpbunly] group, wh EBWIRLP QPtipnadly substituted

with t l\egfst'%n@%ndé}!eﬁ}enﬂgr selected halogen, a C; to C4 alkoxy, a phenyloxy, a Cg to Cyo
aryl, -C(0)-R,, -O-C(0)-Ry, hydroxy, or amino group, optionally substituted with a -C(O)O-R,
group;

Ry is hydrogen; a C; to Cg alkenyl group; a C, to Cg alkynyl group; a Cs to Cy aryl

group, wherein the aryl is optionally substituted with at least one independently selected
189



H (l-a) 15 or a pharmaceutically acceptable salt,
hydrate, solvate, or clathrate of said conpound. 31.
wophasimaceut i cal conposition of claim29, wheP€/nS®as/ah8481
halo Qﬂﬁ])ﬂbm d?llté @g all@}fl mm@?kd -Rf o B bf"‘a (eI ) oM a?kyNFl%%pl\bvherem the alkyl

é‘ or a pharmaceuti cal
groupde émi%n@lll& Sgbstttute ydibaat éeasgmevlad@endﬁmtb'l S@iqqteaﬂ@lqgen C1 to Cq alkyl,

c P PSSP C3H Bl Dt di il b 2o-conm,

or hﬁdroﬁy group] whefeih ti2Cs  Qedriegeup ic @ﬂ)tlcﬁrﬂﬂp @abstit@ed @fith at least one

claim 29, wherein said conpound Is corrpound of

5 independepilysqlected halsgay orfploalsyReromps (| - or a
h tcab
A S R, S e i s

substijidecowith agleastpne dndepbmipatiy seledtdd E‘a(logérk()ﬂ alkcﬁ{yfg&omp; o Cg to Cyg aryl

al k ti naI I subst ed w
grougr ¥l f)‘%ml QFQ![Y |g§01g3y}§>;{ﬂ185{§} %ﬁ%&fﬁtedy@laftlsa%@ngpq@ﬁpendenﬂy selected
halo8&P&H a1k rg@%\lly substituted with a C6 to C8 aryl

roup efrein the C6 to C8 aryl group is optionally

10 suB$t1$ auCedto Wist dlkgdt growmseptonellRoulgatibutpd with hieteastoanec irelependently

: d to C8 I .
seleqlif Pty JFUGEe Y tn CuliPion i cede Clomtrs il iy, wherein
the dusméy SishP ey, beaap%nal@ ShsibtedlwittPtleapaht ¢, 23105 alkbs& efbup and the

one or nore halogen 15 groups; a cyan group;
aryl rgrcourongltvobm optagnadlpi smbstgut@d pritlant deashont kydepgndsuply sah:cted halogen,

ace r.ou d ol.e,group; por ORa; Ra is
hydrﬂ%fr%&én 4al<% ?y(?n aqnﬁy bﬁ'll gfﬁ)ﬁlgt ?@fiosubst i tuted

15 Wi RQlS%Hﬁh@X}QQMQb@4@H{@M9, AMind, c@@ltb@a@ﬁ(yfﬂgbdu group; or
a-COORb; Rbis CltoC4aIkyI group; is a

hydy oge 'ﬂ)haﬁ‘ne{&ﬁiﬂi&l( Y:bmp@sﬂi@ﬁ 868 pfidthg 9hiPH phafndebufi@l @Bent consisting
al kly I rou opti onal
y 0

essential e ( isomer of a compound of Formula (D),
Rs
B
X
\ A— R2
N R
1
\
H
@)
20 or a pharmaceutically acceptable salt, hydrate, solvate, or clathrate of said compound,

and (ii) a pharmaceutically acceptable excipient;
wherein,
X is hydrogen; a C; to Cg alkyl, optionally substituted with one or more halogens; a
hydroxyl group'; a halogen; a C; to Cs alkoxy, optionally substituted with a Cg to Cy aryl group;
25 AisCorN;
B is C or N, with the proviso that at least one of A or B is N, and that when A is N, B is
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substituted with an al koxy, hydroxyl, heteroaryl, or
C6 to C8 aryl group; a -C(O-Re group; a - C(OORd
wW@e@a$97e4 - C(O) NH- Rd group; a -C(S)NH Rd gr oupPCHUS2005/008481

- SR04 Bymemtg%up) ra ¢ 18 Cs 5&910%&@(' op%hmm@osﬁﬁﬁai with an alkylthio

tert-butyl ester; Re 1s 4- nor'phol i ny
groug,raoilb) l(hmtembamdllwmmaml gerp Claarpl g@na@pngnallgrsubmtutea Svith at least

one 2 t I o %srezque%t %(tpglitoglﬁa{]l t% @5 g&&?%ﬁmo L u(ﬁz tgaCs e:lllkynyl group; a 3
to 12hrﬂb1ﬁﬁ@r€d hé‘t’ér@lykl@@o fpﬁivh'abé‘i’i{ ¢ Hete86QUR: grbiih is%pﬂMﬂz[lEi%Bstltuted with

a benzyl group al kyl group, optionally
at legsthend mﬂeé@ndmﬂh S@lectedl b@l@g\eno roXgn amm@xg'lkgluampp @e@mmo thio, or

vl grou tion St
oty Pplinghoh O c? PRI isr iy bk, PhsPlib P bRy arou s
optio2@dp/ ﬁﬁ)@t'ft@@edP@'tHJS&O%/stO(b&éS independently selected halogen, oxo, amino,
............ Re is a hﬁdro gen; a Cl to C6 alky

alkylapine, AT Ingy hie.ior atladthig grAupstor rc%stp Coméryhgxoyge@ptlo@alp Iy substituted
Wl’[hgj[ f@ggﬂégg ErgféBer}&Qﬁhgsg@ctE@ (%ro‘aﬁ group; and nis 0, 1,

rrraceu tonposition of claim 29,

thwesnthmbgmqompgumﬂ aSnifto; 2 mﬁﬁmphn@haeheﬂﬁﬁdﬂﬁmghnscmﬁondbz
1
Subsf(ltiltqd)WIt pagl\to Qq;@&k}* oga,é to<1(i mﬁ:nb d(l;e@rocmc %?Qm.q?or group, wherein

the z%nlnns)grbhﬁ lig %}moﬁ%@d sihbsH ‘f'ltlﬁ{t:c{?qmlﬂ 2(% toNC? %(yl &@-ﬁNHg(O)O-Rb, a

sulfoly k) atDalkyNuRodylN\a 3 kb (10 ng:)nbdre(dl hefdrocyiele groXp bpﬁ:)nall\]y -subsﬂtuted with a -
C(O)ﬁ/-gr; -Eéé)—i\tﬁ—@at 2 5 t8r Jggaﬁrreg:flg{egmg:lylg ¥ ce% _erea heteroaryl; a C,
to Cg alkyl g;oup, wherein the alkyl group is optionally substituted with at least one
independently selected hydroxyl, halogen, amino, or 3 to 12 membered heterocycle group,
wherein the amino group and heterocycle group are optionally substituted with at least one
independently selected C; to C; alkyl group, which C; to C4 alkyl group is optionally
substituted with at least one independently selected C; to C4 alkoxy group, amino group,
alkylamino group, or 5 to 10 membered heterocycle group; a -C(O)-R, group; or an -OR,
group;

R, is hydrogen; C, to Cg alkylene; a -C(O)O-R;, group; a -C(O)-NH-Ry; a C; to Cg alkyl,
wherein the alkyl group is optionally substituted with at least one independently selected
hydroxyl, halogen, C, to C4 alkoxy, amino, alkylamino, acetamide, -C(O)-Ry, ~-C(0)O-Ry, Cg to
Cyo aryl, 3 to 12 membered heterocycle, or 5 to 12 heteroaryl group, further wherein the
alkylamino is optionally substituted with a hydroxyl, a C; to C4 alkoxy, or a 5 to 12 membered
heteroaryl optionally substituted with a C; to C4 alkyl, further wherein the acetamide is
optionally substituted with a C; to C, alkoxy, sulfonyl, or alkylsulfonyl, further wherein and the
heterocycle group is optionally substituted with a C; to C4 alkyl optionally substituted with a
hydroxyl group, -C(O)-Ry, -C(O)O-Ry, or an oxo group;

Ry is hydroxyl; an amino; an alkylamino, wherein the alkylamino is optionally
substituted with a hydroxyl, an amino, an alkylamino, a C; to C4 alkoxy, a 3 to 12 membered
heterocycle optionally substituted with at least one independently selected C; to Cg alkyl, oxo, -
C(0)O-R,, or a 5 to 12 membered heteroaryl optionally substituted with a C; to C4 alkyl; a C;

to C4 alkoxy; a C, to Cg alkenyl; a C, to Cg alkynyl; a Cg to Cyo aryl, wherein the aryl is
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195 WD 2005/ 089764 PCT/ US2005/008481 34.' A
pharmaceutical conposition of claim29, wherein said
w@eosposetedh i s a  conmpound sel ected from For nul aBCT/LS3005/008481

optloi(:ljfiogﬁ( Sunstitutddwit? at Kast MNe ilNipkndently Neldc®d Ralogkh of Cl)o Id, alkoxy; a 5

or a pharmaceutically acceptable salt, hydrate,
to 12smkmbtreqd heteredrpl Ariat 2 wembaied hetriparighigrogpawhergin the heterocycle is

opicbE UMM 15 Bl SKppSkf SCHE MUY B R, 5 o

bertll Hetdrdeycfel of C AU guiktit thndl
memB?rEHN_ \eo r(gcrycN 0CI 1%’@%%\111%;1 %ﬁm _W‘4u infteded Wydrox@], C; to C4

alkoxyp amirQogrovpral akyl@singograep; or ack Jcoc@; @k;q, _W%[glreci)lN?}o@ngugylnig optionally
ol bl e 0 i RRRAR Mt
to 12PEEMYSRA0RiDOR4R1gBup,Biher€in the amino and heterocycle groups are optionally
substituted with at least one independently selected C; to Cg alkyl, oxo, or -C(0)O-R;, group;

R, is a hydrogen; a hydroxyl; a 5 to 10 membered heteroaryl group; a C; to Cg alkyl
group, wherein the alkyl group is optionally substituted with a hydroxyl, a C; to C4 alkoxy, a 3
to 10 membered heterocycle, a 5 to 10 membered heteroaryl, or Cg to Cyg aryl group; a -C(O)-
R, group; a -C(0)O-R4 group; a -C(O)-N(RdRq) group; a -C(S)-N(R4Rq) group; a -C(S)-O-R.
group; a -S(02)-Re group; a -C(NR)-S-Re. group; or a -C(S)-S-R¢ group;

R, is hydrogen; an amino, wherein the amino is optionally substituted with at least one
independently selected C; to Cg alkyl or Cg to Cyg aryl group; a Cs to Cyo aryl, wherein the aryl
is optionally substituted with at least one independently selected halogen, haloalkyl, hydroxyl,
C; to Cy alkoxy, or C; to Cg alkyl group; -C(O)-Ry; a 5 to 6 membered heterocycle, wherein the
heterocycle is optionaliy substituted with a -C(0O)-R, group; a 5 to 6 membered heteroaryl; a
thiazoleamino group; a C; to Cs alkyl group, wherein the alkyl group is optionally substituted
with at least one independently selected halogen, a C; to C4 alkoxy, a phenyloxy, a Cs to Cyo
aryl, -C(0)-R,, -0-C(0)-R,, hydroxyl, or amino group, optionally substituted with a -C(O)O-R
group;

Rq is independently hydrogen; a C; to Cg alkenyl group; a C; to Cg alkynyl group; a Cs
to Cyo aryl group, wherein the aryl is optionally substituted with at least one independently
selected halogen, nitro, C; to Cg alkyl, -C(O)O-Re, or -OR¢; or a C; to Cg alkyl group, wherein
the alkyl group is optionally substituted with at least one independently selected halogen, C; to
C4 alkyl, C; to C4 alkoxy, phenyloxy, Cg to Cyg aryl, 5 to 6 membered heteroaryl, -C(O)-Ry, -O-
C(O)-R,, or hydroxyl group, wherein the Cs to Cyg aryl group is optionally substituted with at
least one independently selected halogen or haloalkyl group;

R, is a hydrogen; a C; to Cg alkyl group, wherein the alkyl group is optionally
substituted with at least one independently selected halogen or alkoxy group; or a Cs to Cy aryl
group, wherein the aryl group is optionally substituted with at least one independently selected
halogen or alkoxy group;

Rs is a C; to Cg alkyl group, optionally substituted with at least one independently

selected halogen, hydroxyl, C; to Cs4 alkoxy, cyano, Cs to Cy aryl, or -C(O)-R, group, wherein
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NBC NN NCNCNN H\ H/ \ H/ F Conpound 23; C
Conmpound 25; Conpound 81; Br NBr O HN O N\~ Br N
w@@osﬁelss\%@) N Conpound 140; Conpound 102; CoP@DURZN05/008481

BebxyGroup Nay be Bptidhdily sthstituttla Wikt At ledst ol C, 8 CyalRoly ot
thea xy%r)%upn ag e iBbti n’pl\gun Sts‘ég; i n’poﬁr?dOSSO;l 48 O%Lg oup and the

aryl @rdup gy bﬂl{)ptlonﬁtly spbstigutel Iwvith et feast oS mdepiendE(g‘ly selected halogen,

nd 331: Co Corrpound 816; C |
hydr?’“ﬂﬂéﬂ tolaﬁrﬁ OXY, Gyarg; ot t"t@ ")1% %mu %NNMNM Hg
0- R, is-dNiy dedxyNHC Oro-C dlkdslgC&mualdcﬁtHcs énaﬂ@@@up;l 818;
Conpound 82 0~ 0 _O- \ NON
o) RHS—lydwgqn\ov -GO)®e; H O /-NH OF - NHS Co ound 824:

Cocgp ?%g %6@{0%818%3?88 uad, $39- grodp9 (LTSS 191%%78 optionally substituted

with a C¢ to Cjp cycloalkyl group or a 5 to 10 membered heteroaryl group; or a 5 to 10
membered heterocycle group, wherein the heterocycle group is optionally substituted with a-
C(0)-R,, group; and

nis 0,1, 2, or 3.

30. A pharmaceutical composition of claim 29, wherein said compound is a

compound of Formula (I-a),

X N—R
\ 2
VR,
H
(I-a)

or a pharmaceutically acceptable salt, hydrate, solvate, or clathrate of said compound.

31. A pharmaceutical composition of claim 29, wherein said compound is a

compound of Formula (I-b),

X

"——\(Ro)m

(1-b)
or a pharmaceutically acceptable salt, hydrate, solvate, or clathrate of said compound,;
wherein:
X is a halogen,;
misO0,1,2,o0r3;and
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/1 No-/-pdA \ N~ C N-0-F I/ \ OlI/ \ pNp

HM\ s H\ HN  QJ-NH _ pJ-NH pJH Conpound 831;
w@orososated 832; Conpound 837; C F C | \ \ N -PCT/US20@$/008481

a- I1301C1201I3 N\~/ H/ \ \\W / k\ N O_//--NHS~”

0- - 0-/-N"'H Conpound 838; Conpound 841;

Cogp_ounglx %ﬁ%nmacgltléﬂh Qatbosttion! o2 daifd! 29 O]\_%hSerelﬂl da dFmpound is a

Compound and regi oi'soners thereof
compound of Formula (I-1),

X
( NRe
NRy
H
(-1

ora pharmacéutically acceptable salt, hydrate, solvate, or clathrate of said compound,

wherein,

X is hydrogen; a hydroxyl group; a halogen; a C;-C, alkyl; a C; to Cs alkoxy, optionally
substituted with a C4 to Cg aryl group;

R, is a hydroxyl group; a C; to Cg alkyl group, optionally substituted with a Cg to Cg
aryl group, wherein the Cq to Cg aryl group is optionally substituted with at least one Ry group;
a heterocycle group; a heteroaryl group; and a Cg to Cg aryl group, optionally substituted with
at least one Ry group;

Ry is a halogen; a C; to Cs alkyl, optionally substituted with one or more halogen
groups; a cyano group; a nitro group; an amino group; an aminoalkyl group; an acetamide
group; an imidazole group; or OR,;

R, is hydrogen; a C; to Cg alkyl, optionally substituted with a heterocycle group or a Cg
to Cg aryl group; or a -C(O)O-Ry;

Ry is C; to Cy4 alkyl group;

R, is a hydrogen; a hydroxyl; a heteroaryl group; a C; to Cg alkyl group, optionally
substituted with an alkoxy, hydroxyl, heteroaryl, or C¢ to Cg aryl group; a ~-C(O)-R; group; a -
C(0)0O-R4 group; a -C(O)NH-R4 group; a -C(S)NH-Rq¢ group; a -S(0O2)-R. group; or (1S)-
isopropyl-carbamic acid tert-butyl ester;

R. is hydrogen; a 4-morpholinyl group; a thiazoleamino group; a piperazinyl group,
optionally substituted with a -C(O)CHj; group; a C; to Ce alkyl group, optionally substituted
with a halogen, an alkoxy, or hydroxyl group;

Ryq is hydrogen; a benzyl group; a C; to Cg alkyl group, optionally substituted with a

halogen or an alkoxy group; a C¢ to Cg aryl group, optionally substituted with at least one
halogen, C, to Cs alkyl, -C(O)OR., or OR¢;
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‘R is a hydrogen; a C; to C alkyl group, optionally substituted with at least one halogen

or alkoxy group; or a C¢ to Cg aryl group; and
nis0,1, 2, or 3.

33. A pharmaceutical composition of claim 29, wherein said compound is a

compound selected from Formulas (I-c), (I-d), (I-e), (I-f), (I-g), (I-h), or (I-);,

Rd\ "
X c
X O N_<
N
A\ —<o \ O
N R, I\{ R
H (I-c) H (I-d)
R R
d\NH d\
X X NH
N N
[0 P Sl & O
\ Ri N R
H (I-e) H (I-f)
I "
X \
N—-S—R, X 0
) [ (N
"\ Ry © N R
H (I-9) H (I-h)
R¢
X S
N
\ ‘<s
N R4
H (1)

or a pharmaceutically acceptable salt, hydrate, solvate, or clathrate of said compound.
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34, A pharmaceutical composition of claim 29, wherein said compound is a

compound selected from Formulas (I-j) or (I-k);

R2 : /R2
X X "
NH
\ \
N
N\ R1 \ R1

H (I-) H (1-k)
or a pharmaceutically acceptable salt, hydrate, solvate, or clathrate of said compound.

35. A compound having a structure selected from the group consisting of:

Compound 10;

Compound 17,

Compound 11;

Compound 12;
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CI\N_<0

o N‘H
Compound 824;

Compound 825;

Compound 830;
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Compound 838; Compound 841; Compound 842;

7
O\/\N\N
I

H
Compound 843;

and regioisomers thereof.
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