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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



10

15

20

25

30

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.



10

15

20

25

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.

O \O/*WO \ﬁ\O/WO
o ﬂw J\O/_\o
@
¥ TW o
M mwu /\O/*,_\O

18



SJ- S-O

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
aﬁaci’g‘gﬁﬁg i negca\rl\'f%?lg@lﬂ%@o@ﬂ%(ﬁwull%i n the scope of the
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.

R4 N 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 Is| R X \0
TO T Re
A\ !)[ \ N —<S
\ 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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clh / .~ d N GO N O NHFF- F- 222324 27 W
2005/ 089764 PCT/ US2005/008481 & NN\ NC NO Br O1
WO 2005089764 N O N '(D7 N HHNH F 27 25 26 PCHUB008008481

g&no (ggér/ erg) A\lﬁl\Qéj 8}&% c{(\)l %ﬂgﬂgmﬁ W R{eéen't_' 1@@1103%56:&1 in the

inhibitlodl df VEGF PproduckioB 2nchideFhbse @BFor@lulas (I-1) through (- 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).

5 H ( ) H (|-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.

X N—R
\ 2
N
H
d-D

R1

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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15

20

25

a O0d Od NO N-O~~-~N HHFH 34 35 F 36 28
WD 2005/ 089764 PCT/ US2005/008481 Cl OCl 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@mdlgioup,drd\&CH;D)G)Rﬂ,O NNOO HHNH Br

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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W(aa(rolsmsmmn de (DI Q) may be added to the free aP@T®S2005/008481

=t y T l’lb TatT 5&1 t | I le.;IVI clllu DHE \. éllb I Cdbll UTT

re may be stifrring for about 1 h. The 'sol vent s
.en be 5 evapor

ad and the crude |pro

ed by HPLC. |Al tergatii vely, Procedure- b|lmay be
i ze N-acgtyh-dnaPogsyof firee and

ay t salts. Proceduse- llol 1 OH
X\ oN HY/ \ DCoMm Ro RoIIF V 10 In
gance wi th Prlocedure-3glb, pyriding my be agdded

to t ee amine |(I11), orod acid sgalt in DC\

foll My aceticl anhydri de.V(/'Sl'\me reactijon m xtur eﬂ
be sti rr}ﬁ ~at room terrperaturg f(;lsr about 8 to 20 &p
hour s. orne sol vent|s may then b apor atjed and the N
crude jproduct was| purified by HPLC. Prdcedure-|V 9%ty
be use@zto synt hesji ze urea 391)§I ogs of free am nes

Q:
A

It
1 xt

—hr—rc\_/

i Lts. Pro ure-1\VRd_ X X NH \ NH
L Rd-NCOT \ \ NHOCMDIEAH Ro Ro 15 I[Il VI In
accordance with Prioceduxe-1V, DI EA and R2-isocyanate
: ¥ yne (Il11), gr its acid

N he rieact i Nt uPe may be refluxed for
apout 1.5 h e |sol vents mai@ute gvapor at ed and

pradu purifieg by HPL 193 WD 2005/ 089764

2005/ 008481 | Proceduwe-V may be used to

synt hlesi ze t hiourea anal oggy of free amnes (111), or
t hei r© ts. ProcedureVRﬂ\NH X 11:|N %N Rd- NCS R

NS DCMRIEANRIR 11l VI
\ 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.

98
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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? ?Fotﬁﬂé ? n?eléﬂg%{)ﬂ}/(;wn in the art. By way

anal o ree am nes

of e)t%que,chmqao\ihds o bheanvérmo%\hdfsdbéimre‘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
us the comgpoungs d ribed herein. X N

wg ™ the?in edfqg Ve MEGEct ed t of nEYhodgls mg?YQ:B
i nhi £ VEG- pﬁoﬁagtlgn conprising a S i Ng~a/
VEGF-- expre55|on i nhibiti'ng amount of at | eastHone

99



15 conpound of the invention to a subject in need
thereof. In another enbodi nent, nethods for inhibiting
wWar@sogenesi s are provided conprising adm ni SPET/URPORONS481
anti -angi ogeni ¢ anmount ofgafhe t one conpound of the
invention to a subject in need thereof. In yet
anot her enbodi nent, nethods for treating cancer,
di abetic oteg i nopat hy, 20 rhewnmtoid arthritis,

fsorfasi§, at ehhNSsl eXq ¢hr onps BuyNBHEETRLX QN NO,
oth?nlc—l—nﬁ*a 2| at ed—diseases a N
diso'oeg$, ob&&isOhc or ddeli ve maculigy degeners IOH

are provided conprising adni'nistering a
t herapeutically effective anmount of at |east one
conpound of the invention toja subject in need

gﬁi Wthagut inte to|be Ipapybed by t eor |t+ -
Rt d tﬁg Hg f the present
h

|nvent|on actt t Ronbi nation of necha

nodul ate t he activity1of VEGF.| In preferred

enbodi nents,~t he nethods of thHe invention conprlse
adm nistering a therapeutically effective anpunt of
at | east ogg conpo nd\of the invention,

¢oppipuad i $3 i Hit. Ascoxdiag to 't hods
Uf“t‘he—‘rnvent ,\? e onpouag@s;\ﬁﬁgly be c@ er 'QI
to the 30 subjectqvia any drug delivery route kinown
in the art. Specific exenpl ary adm ni stration routes
Iude ral ar, rectal, bucc topi cal, nasa
f an;bﬁb‘é tQrEeREC C‘?WQ‘@%@E@W&W*‘ Int r avenous
(bolus and i nfusion), intracerebr transdernal, and
pul nonary. The terms "VEGFthﬂFSﬂflng anount "
"anti - angi ogeni ¢ anount", and "therapeutlcally
ef fecti veoanount”, as used hesein, refer to an armuntO

of a pharnpc®dtical agent to t¥e@i, 105 WO NE
2005/08° 54 PCT/ US2005/ 00848 anel i orate, or prevent
Lhe ‘ RiGHERsk 2hdi NHonPYERP: Egh exhi b NH

T bitg
ef f&ct %an be détected orF%;a “%%%L?ﬁ% as

di sclosed in the follow ng exanples The preC|se H
effective amount for a subject wll depend upon the
subject's body weight, size, and health; the nature
anSchemesdiIagsr HHecanchedised tmprepard compowtdsrod feunile lor 5
conmbi nation of therapeutics selected for

adm ni stration. Therapeut$d@medllasfective anounts for
a given situation can be determ ned by routine
experinmentation that is wthin the skill and judgnent ?}—oa

f the cI|n|c n. For any conpound#{ﬁhe Br

er apeut effective an beg2®sti mat ¢ N

|t|aI11J§ZLher in cell t e/assays, e.g. \

| ast® ells, or in ani malN nodel s, usuaIIy ratsﬂ OH
HCk abbits, 10 dogs, or pigs. The ani mal nodel may
Ref: @‘héﬁ% D5 el Pogielypsni ne the appropri at e

concentration range and route of administration. Such
i nformati.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
determ ned by standard pharmaceutical procedures in
cell cultures or experinental animals, e.g., ED50
(the dose therapeutically effective in 50% of the
popul ati on) and LD50 (the dose 15 lethal to 50% of the
popul ation). The dose ratio between therapeutic and
toxic effects is the therapeutic index, and it can be
expressed as the ratio, ED50/LD50 Pharnaceutica
conpositions that exhibit |afge therapeutic indices
are preferred. The data obtained fromcell culture
assays and ani mal studies may be used in fornmulating a
range of dosage for human use.
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The dosage contained in such conpositions is
preferably within a range of circul ating 20

w@omsmsdreat i ons that include an ED50 with |ittPET/082008008481
toxicity. The dosage nay verepedlithin this range
dependi ng upon the dosage form enpl oyed, sensitivity
of the patient, and the route of adnppistration. Mre Bh
sspeci ficeal |y, the concentration- biQ#QgicaI ef f ect

r Qnshi ps obsgrvestuM kh rega t@thenpoqpound( m:%%H
0 preséﬁf\WﬁvenrrUn i pake an i nitiat tay {
plaaniconcentréﬁlon 95 I ang g from approxi mate

0.1 g/nL to approximately 100 ghnli, preferably fromh\:1
approximately 5 g/ nigyto approximately 50 g/ oetTor €

pr ably X oxinategi 5 g/nL to aoo OX|nater
1@E§%%E?'TO ; eYe{such ptiasormt conocen ‘ t he
tion may be ad s ered at

conmpounds of heV |
doses that vary ffom=/1 g to 100, 000 ¥¥

upon the route of adnministration. Guidancetas
Ref: mo@a ALBICHORALPS, I ARINILT00], sgeldigery 1S 30

terature an generally avai |l abl e

ioners.in the art. the, dose wll

ract i
beld i chieler S oetbpdumstt. gy %5 TipoweRiog dsy, Hr resolved to
enanfiBRiéficily BurkOcsitiodd/ @RS, arly meBRAUEnddmth bR, aﬁg Way of example,
3g/ day, “or about 0.5g to about 2g/day, 1n singl
compipupdg @f theonvewiom meo gs reSdb@ééyfctrecacqyatallfzanomef glh'arntlgmer mixtures,
et.ween about .40 ut 00 kg ch. dose may. be .
by SEHE0Ra" B foielidh ol BhaslBer oy O Uil g Bsteriomers and
sepafalibgCor Hyadnky @i @Ffdsyluibh.l dr en under 40 kg). 106 WO
2005/08 764 PCT/ US2005/ 008481 The exact dosage will be
beecpigfaned epbedisept ompepdier! the invegtion ghay hetiesadved through
C at
Ccrys Szgﬁ(zxg g%lgg,a d I\?ld ét t]iIJ hggﬁrlalgl? jy 658 t%g)‘gm% gh p{;gg\}ﬁod%er, or N-acetyl-D-
phenSrlaﬂafnum teribtaih ﬂle(lR$ 1s©fnet,ﬁﬁ aagdnnvesia@ento(tiat iliistiaged in Scheme IV.
mai ntain the desired effect. Factors which may be
taken into account include tne Sﬁ%erity of the
di sease state, general heal SfiPgPehe subject, age,
wei ght, and 5 gender of the subject, diet, tinme and
frequency of administration, drug conbination(s),
xreact '@H sensi tivitieg, and tolerancelre konsexto

Ld\ Pi[LSIEth ng @ :l=. NH. . A%—L.—Phe Tlt

days, every meek or “ontge
A alf-life and clearancé
rate of the particular fornul ation. D. Metabolites of
t he iConpounds of the Invention 10 Also falling w thi§some
the scope of the present invention are the in vivo "

gﬁfcag%rtaé ue?rttboccji nlééﬁctﬁ e%ﬁﬁnfp ??rg?o 3 g e I e%r hper{aparmg preferred

comptind@tdfoRormule dUGhvddve they dbﬁhatﬁ)‘ns of affded @hin‘itﬂ Pictet-Spengler reaction
esterification and the |ike of the adm nistered

prody@sfpbermediatysy asdasenieddhglow tn Repgsdvea-l.c processes.
Accordingly, the invention includes conpounds
produced by a process conpiPsedlgre-bnt acting a conpound
of this invention with a mammalian 15 tissue or a
or a period ofgs ?ne sufficient to yi&kg
0 Such products typig
entified by pr ||ng a réddo-1| abel ed (e. g
) compound &f t \|nveﬁtrﬁﬁ——adﬁ%n1ster|ng itHing \
a detldct abl e dose (e.g.Rogreater than about 0.5 ng/kg) 7*Ro
to a mnmmual such as rat, nobuse, guinea pig, nonkey,
or 'to man, allow ng sufficient time for rmetabolismito
occur (typically about 30 seconds to 30 hours), and
isolating its conversion 20 joducts fromurine, bl ood
or other biological sanples. These products are easily
i solated since they are |abeled (others are isol ated
by the use of antibodi es capabl e of binding epitopes
surV|V|ng |n the netabollte) The netabollte

I o, . I

NH



10

15

20

25

e.g., by M5 or NWVR analysis. In general, analysis of
net abolites nmay be done in the sane way as
waeeovsesd7eonal drug met abol i sm studi es wel | - KnOMMIT/US2005/008481
t h@r?%né Kénlltl,wo%l@nérﬁ S cahfe-I Eﬁ? 1?195‘1‘(/? ra%l'dﬁ@ 2 UeBHOf lAq&ecl“lyde () to a
o long as they are not otherwse foundin vivo, are
suspessérubf bsublititiged sty plamass aH§ll {Orin 0t Néselfeit aasd.d i rsgluubn may then

v s SOMRSHTIREPL 100 e AL L Y gRS808, B Sttien

com?léf@@% tfoP BBo 1 5t Mfhukdd4s 'h‘bb@tnzdf\ﬂbﬁr@ A ftelr %oﬁ@fe‘iioﬁlcﬁ‘tﬁ@ffzactlon the
he conpounds of the present invention to beée

reac’a@lmmxtgteem@yj baggeled t@oodm tq:mgermgrqoareif‘@pmcepm@ed salt may be filtered.

The fi g Ztﬁ%gg ﬁflb;rggy %gngfé g;%gﬁecﬁwns 8?1%12?%6# | ?%g)&%{g{re 8F DtC% and DMF and

dried rw%% rlraﬂaro@&barn%e WbidCsalt. @Qf@ﬂ%'véllyoﬁ aesi&amuewaet(n? may be added
of invention are {)r ovid The

t0a wﬁm@iﬁ-‘r elaqsummwmmﬁ@r Ty inacr ot R efhycesntil the reacton
is suefﬁélle }% 1eéé"' %}2 Qgraa{b%ﬁg ?yﬁﬂlﬁf’&l % {0 (1:,1? BY 38%1% After completion of the
plen uth®as carriers, li"zers,

reacﬁ@ijl Ucharﬂée&tlon Wit AOnZ05d 6(8(93(540 EKE)Tﬁ &Bﬂﬁ&&ﬁl@@&ﬂ& ihe a01d salt may be
etc.,,, dependi ng upon_the particul ar nod

ﬁlte@émTrlilF@?%@(dr Ispidugmay dengs Weshed wrbeicetin, arlﬁéel&wrdc@r Bl and dried
ted

to glgg %@Eﬁoﬁ}l&ﬁl&)j\%ﬁ%&@ s&i€ ng?;@ o aﬁﬁné gﬁgﬁ‘x{rﬁ ‘t?er %ﬁﬁgél@‘? rlBg %Xgactlon with

EtOAbI and walling wathtaquaous Iahmlﬁomllun llnlydfbkrdep:réM aqxtslo;huabhrydroxiﬂb.

o about. pH 7, dependi on the fornmul ati on and
r 0 31 %wgn%#r ar?lf oHay ﬂ?r«nar% B340, f%mso éﬁrbrar& Stgedt ompounds of
Forrhﬁla 'Taéﬁcf? §s Qéfrﬁﬁrﬁét% %galBEsaEFOMEIapl"E 'rfro@éérluféiﬁf Anfife an{l@%.lsg fhcluding N-

from about pH 5.0 to about pH . More particula
acetylhanabdgar (rF@uaullal al Prooepusilila @nd R;rbcetdiuee i) e mtdaoand thlourea analogs

PorfRfElt A bR cuhr e et BEELRly ofot e analogs (Formula

1-g, PFSe@ie-V t) MRPyigdink Qﬁﬁb?ﬁ@rweﬂﬁreovﬁ) or nore
phar maceuti cal | )é accept abl'e excipients. Optionally,
t

t thr@ pettiuintlye ¢C@éuredb RS b u&ﬁdstoO$yr1th¢§12r: rpahamagnanalogs of free
0 i.se conmbi nati on of conmpounds of the
amukﬁsig@h&pt?’ﬁ]véﬁfl or may include a second active
i ngredi ent usef uI i n thdProcedureeit of cancer,
di abetic retinopathy, or exudative macul ar
degeneration. Formul ati ons of the present inventi on

eral or oral adm nistrai o-. lqg%?

. Liqui hgsebai ons, enuls

WRi | e i nhalg ormul ati on
ration are generally |iquidsior
powders, with powder fornul ations being generally
preferred. [A preferred phar maceuti cal conposi tvon of
the i nvent |'on may also be fornulated as a I|yophilized
solid that is reconstituted with a physiologically

compatdopdAhcs Gwlmepiocecmrbqr da@o@dmlerhgztahﬁhé Q]DIEA) may be added to the
Al ternative pharmaceutical conpositions of the

free jamiae (1D ofrels red spldrimdighlengmethagg r(W),cﬂOHawsd by slow addition of
subsﬂ'tlﬁ%c{r%éréa r%n%g efh% re?crt]gfltn@%tedrée §1§ bg gtl%@(? ﬁom teltngerature for about 1
to 2@X6upl dht sblvent rﬁabmhen dk re&ip@ﬂe@ﬁn@tmmdﬂal&edﬁatqﬂdy either be purified

agent, such as the conpounds of the present invention.
by ot sikigh geb plumnchropstogRaraceut i cal exci pi ent t hat

ma [

PherREABGTIE i bE St L kDR i@ stk of free amine (D), or their
saltsin part by the particular conposition being

adm ni stered, as well as by the particular nmethod used

to adm nister the conmposition. 25 Accordingly, there

exists a wide variety of suifjgble formulations of

phar maceutical conpositions of the present invention

(see, e.g., Rem ngton's Pharmaceutical Sciences).

Sui tabl e exci pients may be carrier nol ecul es that

include large, slowy netabolized
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macr onol ecul es such as proteins, polysaccharides,

pol yl acti c acids, polyglycolic acids, polyneric am no
w@eood®s97edmi no aci d copol yners, and inactive vi POBEUS2005/008481

particles. Qher exenpl Prgced@retia Pi ents include

anti oxi dants such as ascorbic acid; chelating agents

such as EDTA; carbohydrates such as dextrln

- Ro
hydrig il ose, hydpox al kyl met hyA e
steari X |qU|ds suc% é 5|Is wat e -N_<g

gl ycer®o d ethanol ; wett I sifyis ";
pH bufferﬁhg gubst ances; %ﬁgxﬁkgﬁgu Li posor

al so included Ww=thgn the definition of —/"R, )
pharmaceutically acceptabl e excipients. 108 WO -
2005/ 089764l PCT/ US2005/ 008481 The pharnaceutlcéf
co thEcd i gn be.of | 8t | e
F on kRS, Bt FR6ccdlbealla, M LS hin Fro M. ie!&F AMo-acid and
dusc@daipyrh icsthodiimate. (DMEe mayrteemtliied t6 dlie ﬁeeihmwe(lﬂ)g ror its acid salt in DCM

and @ﬁg@ nib‘?) ﬁ%t%ﬁﬁlghﬁgg%é&%g o’f’ h‘gleg T glaqt@ 3 eesolvenlts may then be

evap‘%Pé’éQc%rﬁl 1R cﬁfd@@)%d%l%t Puirddusdi pIeL 01 cr oni zed part| cles or
nanoparticles), emulsions, "hard or soft 5 capsules,

sy Alitesnatively] Pnopq:cbqurrﬂyb b@y;heepai tockynthssipe N-adetyd gnalogs of free amines
HIlntﬁnd%ﬂ for oral use may be prepared according to
(D J $Sd known to the art for the manufacture of
phar maceuti cal conposiPravegiuredldb such conposi tions
may contain one or nore agents including sweetening
agents, flavoring agents, coloring agents and
preserving #gents, in ordé? t@g provide X
pr epa @o 19"Phar mace accept ab
parti cubarly s\itable—for—use—rn—eonjunct :
tabl ets inel udg, for exanplmom/iPppert diluents, tsuc
cel I ul oses, cakciym or sodi um car bonate, | actose,
cal ci um or sodiun1ﬁ%osphate; di si ntegrati ng agents,
such as crigscarnel | ose sodium cross-1|inked poyi done,
mei ze starch, or alginic acid; binding agents, such as
POV HQRfdands %tﬁmroc&ﬁf@fﬂm p?fldl‘ﬁg AedyPbe AU 1ol ﬁ;ét drfile (1II), or its
agents, such as magnesi um st earate, stearic acid or
acid tsalt ¢n DCMTablowed byeyetieanhyddde.edho rreaq'agn bexwoameyl btirred at room

tempz%a?rgv %)lr A ﬂthg% tjiOn ﬁo%gld mqﬁr 4 Gih Stﬂf:ﬁ&)eoer{/aporated and the crude

prodd@skasahuifRaty ¢ act and ther eby provi de a
sustai ned action over a |onger period. For exanple, a

t i Reocadiray Vimuebe useddoisynthesizgluyeseanpiogs vb fige pmines( Bl)oer their salts.
gl yceryl distearate alone or with a wax nmay be

enpl oyed. Fornul ations f &rogeduregde nmay be al so

presented as hard gelatin capsules where the 20 Ry

actiye ingredient is mxed with an inert solid NH
di | -A exanpl e cel l ukoges. | actose, s

phosp @olin, qQr_as soft gglatin c@ ‘ o]
wher ei n thﬂ achi-we |ngred|ggmﬂngg m xed with

aqueous or 0|I/ ium such as glycerin, propyleng

gl ycol, pol yet hyfFeRe gl ycol, peanut oil, liquid Ro
paraffin or olive oil. In another enmbodinent, v

pharnaceutﬂ%al conp03|t|ons of the invention may be

25 _formul at ed .as_sus 0 onprising a conpoun

t héh reosdatce iR i{/aﬁﬁ%’@t wisPhyangte m@éi)@ aéﬁ%d to the free
amif|HIIRE A LA o BESE p’m@%eactﬁaﬁ%sat&etmaﬁw drRftled Bf abdif 1.5 h. The

ma cture of a suspension
solverthody heant he qyhporated end t}mairudﬁmpdmtlpunﬁsd by HiPﬂiél

invention may be fornul ated as dispersible powders

and granul es suitable for preparation of a suspension

by the addition of suitablejgxcipients. 30 Excipients

suitable for use in connection wth suspensions

i ncl ude suspendi ng agents, such as sodi um

car boxymet hyl cel | ul ose, nethyl cel |l ul ose, hydroxypr opyl

nmet hyl cel | uose,
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sodi um al gi nate, pol yvinyl pyrrolidone, gumtragacanth,

gum acaci a, dispersing or wetting agents such as a
woad0a08476b4 occurring phosphati de (e.qg., |ecithPel/USm05/008481

co LB BUSdd Rt oWHlel afhines (II), or th

fatib?(g&gg{ed‘e?ﬂ%., podi yo>2;ill Fg%gﬁ%tg eaar ag X ines (IID), or their
saltxondensati on product of 35 ethylene oxi de Mﬁth a | ong

chain aliphatic al coho

heptadecaethyleneoxycetﬂéﬁgﬁfN%X 109 WD 2005/ 089764

PCT/ US2005/ 008481 condensation product of ethyl eneRd

oxidg with rtial ester derived fromra fatty/acid NH

eat e) ; -and—thi-ekenbrg agen

X\ hard pabGWDikA or cetyl
suspen3|ons may _al/so contain one or nore
preservatives such™as acetic acid, nmethyl and/or
n- propyl p-hydroxy-benzoate; one or 5 nore col oviiing
agents; one or nore flavoring agents; and one or nore
SWEELEN; gﬁfht Profdtfule-§5 DIEAGIMATE - 195thﬁ)%?§1{5% By b ABded to the free
phar maceu 'Ca nposi ti 6ns of the Tnvention na§ al so

amite(Illn drhig dcal saltah DIEM— i The readtien reixtirs ntiyshe réfiexeol ﬂo;/ about 12 h. The

phase e a vegetahl e oil ch as. ol.iv

sol Gita arahe b oo b e BRERCRTeY Y P af T i
Or PRodtiifelVEnfl tehREE 10 %ﬂtﬁ@bgeesu%ﬁmsaﬁaydg@ b3 Mnines (II1), or their
i nclude 10 natdrally-occurring guns, such as gum

saltscaci a and gum tragacanth; naturally occurrlng
phosphati des, such as s thin, esters or
partial esters derived %@%@Pakf% aci ds hexi t ol
anhydri des, such as sorbitan nDnooIeate and
condensati ofi products of these partial ¥st

aIcoHoI

et hyl @ NAsuch as pdRy@afét hyl ene s an VR R
nonoohead The enulsron‘gg&rarso*conta|n ] '
and flavor ing 4 . Syr@3VARG elixirs may be

formul ated wit aeet eni ng 15 agents, such as —
gl ycerol, sorbitol '"8r sucrose. Such fornul ati ons nay
al so contaiin a denulcent, a preservative, a fll&voring
or a coloring agent. Additionally, the pharmaceutica
cornpasidrians with Pheedureafl DiBAnayl Resilfonylvaldriole maf baadded to the
sterile in ectable re tio such, as a steri|l )
free; fﬁ}”é‘&té%? TaHftid6ids s ghﬂ{)i?r@\‘l hﬁlfse‘étoﬁo@é’“u@u%%ﬁ%ei §ffred at room
I ry, su f
o B K o Bt by Py B SYARLA apd dhe crude product
punﬂeébe&ﬁﬂﬁg or mettlng agents and suspendlng agent s
ned bove. ster f . I
| nJPé%‘te BT Brrgﬁ% t‘tSS t‘?nﬁ?{/nt gsize %‘1151 a;l%gs of free amines (III), or
theit &§l1@Ct abl e sol ution or suspension in a non-t oxi c
parenteral |y acceptable dlluent or solvent, such as a
solution in 1, 2-proparfdogedire Vithe sterile injectabl e
preparati on may al so be prepared as a | yophilized
powe Pe accept abl e vehicles %
ny TH&\ enployed arlMAMEgI20°Ri nger ' s
25 i sotoni g’ sodi um chtoride sotfutTon. |n ad
sterile fiked
suspendi ng medNu._For this purpose any bl and fixed>N
oi | may bg enployeB°|ncIud|ng synthetic nono- \gr
di gl yceri des In addltlon fatty acids such as oleic
aci [ t
: njlgcﬁéﬁah&e it FY ﬁedlcﬁ%eﬂlel 2%%% éﬁaoaap@ %%fblﬂ(gpsynmldme in N,N
dimethyFoitm amnidel §@MH) may lbehm:ld&éttdn thésfrcm‘ arhine (Hf)esem aci@@alt in DCM. The
invention are substantially insoluble in water and are
sparingly soluble in nost pharmaceutically acceptable
protic solvents and in vegetgphe oils. However, the
conpounds are generally soluble in nmediumchain fatty
acids (e.g., caprylic and capric acids) or
triglycerides and have high solubility in propyl ene
glycol esters of nedlun1cha|n fatty aC|ds Also

e T | o, . o R L T o
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35 additions of chem cal or biochem cal nvieties which
make them nore suitable for delivery 110 WO
WQe05/0888¥64 PCT/ US2005/ 008481 (e.g., i ncreasePCT/US2005/008481

reacBO} Whktukd YoayPhOBGHdY 1 HoouR a8 @RS ABoht 198ET @83 0lvents may then be
adverse reactions, etc.), for exanple by

evapestied arfd thacivde predugt peyfiealtbyddPLEOEGy| ati on, etc. In a

referre odi nent he .canpounds of .the presen
PrTLRE 1 S et et SRR S el i aPERGE s compounds of
the inferdidnl Rk deRaBAd 3" HaH af kAN ifuthé akl evhAsud AWdifications to the above

solubiflty conpounds. 5 Lipid-based fornulations can
schetpsa aing | Hrcediteancidl bhepparet tbiovgvadi skilbin itheyansf argluthe invention is not

i B4R 55 U5 S SRR i

th%r apeutically or gr ophylactically effective anmount
of Ya co h ent invention, together with

at | east one pharnaceutjcalIépacceptab[e exci pi ent
seleanether aspaet ofethg riBygntieBnEedOlh greoprovidedi fgntkenthibition of VEGF
d Ci . el r ( . .
podk Bl (RS QBRI AR IS B GRS e,
rhevamtaidpraythritis,angboriagis,i cathabddcerasis,dshranied inflammation, other chronic

. o pharmaceytically acceptahl e surfactants such a i X
inflaggnayRyrelaFd o Bt Bi0sS. hest or paiy sapparoggueration using
the RLElGhdEds&mRdicp@At . cycl odextrins may be added as

aqueous solubility enhancers. Preferred cycl odextrins
i ntd uthe bypdodixyept,ofhel inveptioroxy editeeted ¢b unethpdls for inhibiting VEGF

mal.t osyl and | t.otri.osyl |vatives of .a-, 0-, and
prody_c%% F%{HB]SHIPg %_%nﬂmﬁ%pflg)éuwgﬁﬁye}ﬂ:}r%s[s@pf Jé‘;gubf%ng amount of at least one
comﬁéﬁﬁidQﬁQPfé flvBnt& BRI dubfelt BB R ok S _

ydroxygropyl-(3-cyclodextr|n (HPBC), which may be o

adfiednaetberapmybastimenie naands-foe sdnbiting avpigewisisi ayaprerdded comprising
camf 545l BE RS, ABSBEAE TR BbE Lo imvemtion o 2 st
in ndedMBEHON. 1 N one enbodi nent, the conposition

conprises 0.1%to 20% hydroxypropyl - (3-cycl odextrin, )

nofe Yt epraihas) ymimgim@pnigq;getho s for treating ~cancer, diabetic retinopathy,

. QX | -(3-.cycl o in,..and,ev g : ;
rheul S8 ABRARY. JhoneS, PRI o ORpRED, MBdugpgion,  other  chronic
inflagtadtivgherstakddndisddses and Wisordeks, sbksiby, |drtexudmbanmacular degeneration are

empl oyed wi I | depend on the ampunt of the conpound of
provided OPPEISRE adpRisierag aitlppr@m@tl%hﬁggqcpy%ﬁpopm of at least one compound
of thERRNABA it@?suﬂi@&ﬁpﬂeehtthé.réo@l so possible to combine any
conpound of the present Invention with one or nore
ot Rétheat friterelinggr eedlireiteds by gebryl, it is behevetirtbattthentethofls of the present
. cancer, incJuding.coppounds, in a unitar 25 dosage
1nvep‘r¢qrh,ftctc}prqugk§1e p@:{%ogglggc}]ag}si;pé ﬁftlgﬁgﬁlateftg? act1v1?y of VEGF. In
prefétddd BERLSs Othe SRAMIRIIFAhe BRBMHSIRisR rhdhﬁni@teﬂﬁé b §fdrapeutically
in need of treatnent. When adm ni stered sequentially,
effedtive anpombiofiat least aneyconepoatdriof itlst ventidng wherein thenoompound is an (S)
. admnistrations. In an alternative enbodinent, it is
OM5bssi bl e to adninister one or nore conpounds of the
Pr aeeodingt¥ ¢ method$ef the @@eﬁﬁorﬁ@ﬁ@ccﬁf?ﬁddnﬁ%@ Mayasetdd¥ifinistered to the
dingredients by different routes. 30 The skill ed
subjegt tviasany dug [delewy gonte knewain el i repifisfexgmpiayy administration routes
. 110 i e b 1 0L St ' nbi nation wth.
inctld{E5 G, R s hrRoh S0 P ERIR, ARt pggamusoutar,
intraReigie ibol0g arklin€rsiing] ingadekabrahadermidl eniatmbmdiy bi ti ng

and/ or antj - anbgi_oge,n,esi s activity of the conpounds of )
t hd he fgrewt T\GHOF-inhibifine 2090ty Saduaraimgensy moewtieud therapeutically

or.di ng: t Hho " ' ' .
oSS LDE,'8 12 IRLACHEC Lo b S| Bttt agent 1 et
co-fornul ated and adm ni sterggs or delivered.
simul taneously in a conbined fornul ati on;
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(2) delivered by alternation or in parallel as
separate fornul ations; or (3) by any other
W@ eovbioseErtd on t herapy regi men known in the art.PaWes2005/008481

ame{&ialey Bf BRVER 1B IRNNALA BRedsBR RBNditibRSorRo @ﬁhﬂ%ﬁ@ﬁd&éctéﬂ?@ therapeutlc
i nvention may conprise admnistering or delivering t

or irdhdbitorg effacl edhe nffsct wadeetat¢citd by, for gxample, ﬁ@passsatsedlsclosed in the
sal ution m[I ens

foll 3t 08P e Thg bt PHPERE Heitat iR bt Bubafgbl wpon the subject'

bodyp WelighgCsize, laRd ARAKH; the reltiiré RAd dkieaf BAtHOFNARRIMARYA thd therapeutic or
effective dosage ‘of each active i ngredient is

combnh@m of %hewe@twwem:teélfbyadmm@tran@@r ifbmpeutmléy effectiva amounts for

aneous t hera e
» s P PR G dioit e BhOh s efBRRRB dhiisr i fe sl and
judg¥nt @uﬁeaﬁﬁwﬁﬁces of intermttent conbination ther apy
al so be used. To assist in understandin

é@’ém}’ sompasniighe theepenteal byt ff»‘gt@aﬁ@mé@a%e estimated initially either
. The e 5 e
i TSP o5, SEREIER S IS LT i, i,
dogd, iopigsnd Hehmirh sivvaodd] emayadisb belasedvia rde&inlnim:Sthé) fappﬂfbpnate concentration

knomn r later develo mhlch

i nvention | d
rangg @ndFquis pit %fﬂl@nmrﬁwre wh igfosmaiion gand ?Ihb? e deigpmine useful doscs
[ n f
and RS HPAGHint el n Wil ThBiGpedit AR e ey and toxicity may be
detefXiAPIbESstanfasd ph&asmntutical priicedures n de$ coltires! or rexpmmental animals,

wi.ith reference ta.the foll ow non-_limti
c. ¢ AR Lo EPRIEADY (LPEAY b et G poriapiel pad £Dsw he dose
lethatl hg 5'0%’ 8N tHeQPdpulibn Al Eho'@bsd b %et\ﬁ&ﬂ%éﬂdﬁ&tﬁsand toxic effects is the

ting the Sscope thereof. The exanples 1llustrate
therametlfprmé@r, asidrit ofanc det exmressed casmplaurdigo,oEDsE&Dso.  Pharmaceutical

comh%ﬁcgt{sl tﬁ?\t ;;c%@»&t faﬁg?otimgrsaﬁo%? ]%fd ctleg] S%egrﬁ%r%atj nlsasel diarc]a gli)tglrn(e)d from cell
culti48 @ﬁifa?i aittadimat sthdies iRg heivaees PeaaakiiRes réﬂ'getdfﬂﬁéﬁage for human use.

exanpl es represent techni ques described b%éi:
The| dﬂsegﬂ ¢estaingdf ipneedho ﬁom@wm@w ith @rqferabbf vethyt a jange of circulating
concte:ﬂe tgotrnI It élgcrf‘?% earne% ﬁﬂﬂf ér nl%t t%xﬁgt% grhg %g)se{ggqﬁgy {/e%r within this
rangd lRpediigd eport tirt dosh@eoﬁﬁmoémpll@yéd seisitiviey af thespivieht] ahd the route of

|i.ght of the present disclosure, appreciate that many
admgh%ﬁi&@g 25 can be made in the speC| fic nmethods that

ar i r

‘R/I(?rk §ﬁ ﬁ?{%ﬂg?ﬂﬂg ggﬁadreltnllﬁtg lf%'lOﬂ)g?xi1 Eff@ct ?%I?E%ﬂ% pg c(:)(‘t_))serveqt with regard

to tlteh eompotad(s) af. thE)gleqeh’e irlvenfrore adiettd (an 1nft1aC®arge1upld$na)fconcentrat1on

the Invention Usjn schenmes and procedures

rangipgs {FaPh GRPPHBARE I Lk /@ir B FpREoximpte gx a@ r #&/Tgler PEgffrably from
t | o Iy

R T L #ﬂn*é%%%%*%ﬂ BB Nore NP R ity

pg/ml bebpproximatelyp ¢0 agtm]L affbyacmeecp suchchlasieacnneenttations, the compounds of

the BETHEITRY H GNP BAA RO Rcier 1R gt S NGNS 1009 R depending

uport fl‘é@out@@fﬁ&mﬁﬁﬂ%@hs/Glﬂaﬁk@"ﬁﬁt@ﬁaﬁﬁeulé&r ddsb%s ran8 @hdtBods of delivery is
prepared in accordance with Procedure y way 112

provigdd2ingbe diggster 2Tk gsroeHy @@@Jﬁbie to practitioners in the art. In general the
cert

doseyilsingips F4nee 5F abive ridah o PR LR ot B o about 3y, or

abodtr(o ﬂﬂﬁlﬁ)dt 3g/Rb] 6r 4bout0.35t0 BRS 2eRRY ainnsﬁlgl@edﬂiﬁeﬂeﬁr continuous
(111) or their salts, Internedi ates 1-11. Table

dose et pasigntweighing hetwaenadowite apput H0OFsg (whigh dqse gay be adjusted for
patlé%% Dot ! H)glowjthlgwelgh%ge particularly children under 40 kg).
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2 d 2,3-difluoro 3 d 4-Ad 4 d 4-CN 50 4-F 6
a 4-ipPr 7 Br 4-A 8 Br 4-M 9 Br 4-iPr 10 Br 3-d
wda 0B0seOMe 12 C 4- (2- nor phol i ne- 4-yl - et hoxBQT/UR005/008481
NHThElekack dosdge wallbeldedermite@ byRRd abtitloner, iRBht of factors related to the
dnternediate is prepared using Procedure-1 Wth
subjept dhatgearirssresiment. Hoasage agd gdmiEsiration| are adjusted to provide sufficient

BSR40 o b en e
accoafil inclu@e thedsevO@of thSdivEise 3tt, Midihitheahth € HivadubjeRt )1é§e, weight, and

this internediate is 10 prepared using Procedure-113 .
gendgy phths_suhiest dictyippamhieqency obyimpsimtigamiryg combination(s), reaction

TR e
be adidmifered €984y .3 (6 ddys, Q3 ¢dMK ot ondendversmieeli @beksAependinGon half-life

intermediate is prepared using Procedure-1 with
and eJerAncs gierftheapa @%lﬂérj?n{lﬂ%mhg, 15 0.5 mmmol ),

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

[t ' ' a sing Procedure-|.wth . .
proslSALAF 15 i RGPt RoEISSRENE i i  mammato
tissub@nzahaafyt for(Dphiodhf tindrsiitieanth WeliN, fdtabblié pro¥itCthereof. Such

(8 m.) to give the title conpound as an acid salt
prod (184 By piep]ly H0O denti St biSprepAting Midjorldbeled  @gn@Ht at H3Scompound of the
. This internediate is prepare use' ng Procedure-{a with
inveion, PRSP H 1R aHédteptanls ﬁ?P@,e eB-5eiFABF thary apgyich-9 me/ke) to a

mam*ﬁnﬁzst%gﬁiga?&gﬁtég@s%, lbuinda 'PIB! oA, Qr 1N S4 f MIdvwin@Ghffididht 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,

107



10

15

20

25

30

title conpound as an acid salt (250 ng, 42% . ES-ME:
301 (MtH) + Internediate-6: 10 This internediate is
w@e@sasees usi ng Procedure-1 with 5-chl or ot rypt BOi/ns20pkX108481

diluéf% s, 2c. gfie%ﬁgﬁgowsﬁ? 'fp%?{?cgl?aggdﬂ d‘?(e[ié Qénﬂilﬁjéﬁddﬁoﬁ Ind ]tﬁglggre form. The

pharhiatégticabrpmpodtiass aloudd i gdneally K&fc&nﬂ@te&@%achﬁﬁe MSphysiologically
iate-7: This int

comm@é%dgﬁda{?sllmg% 96 (R BH ofgbpw %t%m ﬁ%{t jlln prefersly about pH 3
to agétﬁlg n@m Yhe ft)rﬁlmagl()g Qﬁnfrﬁ\ltéj %E‘%ﬁﬁu&%@tl&ﬁg In alternative

and ul furic aci to give th
embodmm:)tsnl:t naey ]&nplafﬂrddgmuthe( B3 0s adjnst8bed) a rafSe ﬁﬁm é!ﬁ)&t pH 5.0 to about
Hi{]@m Internmediate-8: This internediate is prepared
p ng Procedure-1 with 5-bronotryptam ne. HC1 (551 nmg,

2 !T/'{Gi‘la)par’ﬁcﬁl@ﬂﬁzJ a'tliée}ﬂ}?iﬁﬁla@élﬁﬂeai— coﬁlp%‘i‘%ﬁs affdife #Vention comprise a

sul furic acid to give the title 20 conpound as
thera:p;uh@@]grprspnopbyl@ctg:a Y effeg@venagmowmgogf. at fmsivBne gdmhpound of the present

imvefyii st o B4 BF ors, BB R (T bl et g Dptionally, he
pharﬁﬁc&ltﬁﬁpbargposﬁidlﬁdf&héi ekpedgon ﬁla?lcdlﬁﬂnse Ycombiiaion @f”&)mpounds of
aceti ¢ aci 120 nL) to give the title conpound as

the g@gqngtugveg)gpn, 1 may @cluigg%ecorggaq\yye Bguediap ypaful in the treatment of

canckptd gﬁ? h%%mgpa%h%%? %919&‘5%@6 ]ﬁla%)llar éé% -éggllaﬁo

iate 1's prepare PRG Pr ocedur e- |
WI anﬁalbuicmmtfr thetaedent 11H@iit101{, , Ifig), patertefal br oral administration, are

mosiypieally Soidss Batig jIONS Gigaien S{_%éﬁfﬁ%g%% %@uaﬁplwe formulations
for @Xﬂﬁ?ﬂf B4 1§tf3att1%nsaf’é %en(ﬂ?ﬁ%g HBidsdr I@)ng =, With p %er forrmélatlons being

ternative sinte prepa
genewd lynpreReroecle d Ar prefdirodi pﬁanﬁadmuum:lt conpaaitioneofHhe 1n(/érﬁlog may also be

fornjit iy € e B in ORI et o g8l epapasible solvent

prio© m%ﬁﬂstﬁaﬁoﬁcekﬁ%&aﬁ@é bh&r%?ac&;tchY Wmp5sidR oBER invention may be
(MrH) + I nternmedi ate-10: ° This |nterrreg| ate is prepared

formuditergasPyosdurens, mwtmnﬁ;ibbbtmam%heélﬂmne HC1 (551 ny,

2 | b d h

&, TR chsrms, PlaiRaRahe] FERhaRie cxinened, TGS ) e gicoipient for
admaSstafioRof @ Sﬁé&ln{acél@t@al #&bnt, 680A as tﬁ@chﬁ onidl df Mi‘é‘i%rtsehlﬁwentlon The

WO 2005/ 089764 PCT/ US2005/ 008481 Fer medi at e- |

termTifess et pearmaeeitical Wapmtéhatugasn @e Pdmsigneé-wﬂhmut bndue toxicity.

Phar%iagenulqggtl% %Eéeg)éa% 48& 1p1{sE 521 #g%rr}ungg Jn CBa]fi\P% ul?ef B;}rtlsular composition

bem@@tﬂﬂm{l&efdd) a$ velli aebyt kiR pdrtitiar ﬁa@ﬂ%dliﬁed a6 aamird&bidthe composition.

salt (611 ng, 67%. ES-Ms: 357 M+|—|)b
Accordinghethesg eexists ghwide variety of suitable formulations of pharmaceutical

com os(t?ody%g H{%Oﬂrle&nfl bt r@é(ey L. gb%{r%%ﬁé%aﬁﬁ?c%hﬁ&n Sciences).

termedi at’e I's prepare
4- Byidttdx ghepieatsdmby de <(a3:r1é1‘ molet0led thatoinglude large, slowly metabolized

4- (2-chl oroet hyl ) - mpr phol.i ne _ hydroch] ori de (2.
macrfin(ﬁew% suc ?‘p@%/ a)Eré’lt%?ﬁ?c%‘P 'ﬁ%ﬁﬁ%haély desy. rng? c%e @ﬁl%péﬂyglycohc acids,
polyﬁ‘l‘%ﬂc RBLEAS §%Hﬂ‘arﬂlﬂ<§l hdg cgﬁglﬁnux \z;lmﬂt% Eﬂ@ﬁ‘)e {/l?uséjgaQtA% eobt}felr exemplary

acetone and heating to stirri
excipibits 1dchdbyaitioxidastsz slolie hy dscarbicc eciduwhela(idd dgents ssusyt as EDTA;

carbc%l@ﬁ%%%% 5}1&1 \gacéf:a(grmr e%;ﬁg)é%a y:lcse?lgﬁ)f Ly(froxya?k}ylr%rg:%hy&cellulose stearic

acid; liquids such as oils, water, saline, glycerol and ethanol wetting or emulsifying agents; pH

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

pharmaceutically acceptable excipients.
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Then Internediate 12 is prepared in accordance with
Procedure-113. Thus, 5- Chlorotryptainine
whyasogdtbori de (231 ng, 1.0 mmol) is conbi ned MT/0S2005/008481

4- (T%e '\@faﬁﬂéﬂehﬂca/‘} é@mpcﬁ{tﬁ%‘y&t‘tjﬁs Qﬁ@érﬂ%ﬁyﬂ? (b%%rﬂglated in any form

l'aci al acetic acl
sultdlhssﬁﬁﬁhﬁ: unemcbdlrﬁeme@toé ddmmlatamm Wheh frrli¢nd£d fm orad @se for example

ity BB P o o7 FRpeRIRL R e By csprsot
powﬂ&s@a@eﬂmm @qucﬁ@@hﬁ@koﬁﬁa@ba@lmesmmw@m@@g éMlsions, hard or soft

solidis filtered and washed m. of acetonitrile
capsulesp BFERT @r telhélracm}i be anrf:pﬁreda al@omnosmmerm’@dd%d éor1<2ral use may be
prepggdgé:ltc?l; ézﬁge@) [P )ﬂXA( i‘%?ﬁéﬂg gff?}?ﬂx%e of pharmaceutlcal

combbﬁlﬁcﬁﬂmdhdits@dl &orﬁﬁo%sﬁh@}ﬂ cbiﬁaims@zd: S1OmpEE R8s mcludln% sweetening
qt rttggunds of the 1 nvention according to Procedures
agerthp

giina/gents cplorNg AgeNICaRP BIFRYVIng aERnts, i gdeicto pravide a palatable
red by Procedure-11 using the Internmediate-1 (3
prepg{a%§§6 mmol ), ethyl chloroformate (1.37 ni, 14.4
m’r@h&m&mdutﬁla]iﬁ agéplabid exclpients pamichlailp sditadlé Gsrametinamgunction with

table%tai 1r5%ud§ ) an p%\/l}%gtt t?iglg%rllt% l,\ﬂ?lpé: %g%g%ggﬁ?gi ﬁ}é\}@ﬁheqrh g&dﬂ&é carbonate,
lact(f%E OHGhm! & ma%}? 7&1@ rg&‘atég RSk aﬁné lagé{ﬁb ns%c{% he cro scarmellose sodium,

I'nt ernedi at e Ior ot oF mat
crosQ-ﬁﬁkdd, pcb)fldbrlmniajzeaﬂ’uaiclﬁ)l cE/hlglﬁiZ acld O)JIBimgrage)nts such as pov1done starch,

gelawl:ﬁ Fqlglea%rﬁ%ggt@pg nl%a; %ng @g@)@ts %gﬁﬁ%t rl?rlggléels%ﬁ que%rg)%gsr%eanc acid or talc.

TabERRAHBG uRoatdi 5t iyOBRIEdatd SbPKERA feg}nmiuéshﬁcludmg mlcroencapsulatlon
Procedure-11 using'the Internedi ate-2 0 nmg, 0.16

to defay| Jisingaghationc mid radsasphert én (thg gastr@mzatmmlmra)ct aand lhbrghy provide a

LN R T R—
monbstedYiXe or g%l: 8Jl/ﬂﬂ'§}ehraté Aln¥\6 wRRAVARIAHAbe employed

PCT/ US20 481 Conpound 7: This product iIs

pr Epandatiens foneordr eieemay é>ﬁ|alsqjmeﬁ§1t@cg és hardegelaiin gepsulps where the

I 0 9 0.3 .
st i Penbis S o s S B PO EA? st e, calotum
phodphite o kablug ot hesdft gélﬁirccu@sp@amdrha@m/m hetieaneetienBid nilted with non-

38%. ES-MS: 5 441 (MtH) +. Conpound 8; This product
aquqogs OF Opamediupy spels apebicetit: @opylepg Ig}ygo}( olyethylene glycol, peanut oil,
y (72 mg, 0.2 mol), ethyl chloroformate
hqul %Hf‘{ﬁgf@ﬁ\% (ﬁ%ml) and DIEA (52 L, 0.3 mmol) in
di tho| anodreet émbah(n@nmphatrrmagsumealt Inempbﬂltlens:mfpdiendm&ation may be

white powder 0 413 ((M+H)
nr@gﬂ{ifg%aism@smﬁqlcgnwlémg cqtgp%pwgrggrt pwer{c H)éventlon in admixture with
at legsrt %ﬁ@ g‘lmr‘flsakéutiééll Qcée %blenéx%f 'sﬁﬁ?e?oié fcﬁ“%ﬁé fﬁ'ﬁﬁufﬁétgre%fgl suspension.

or ophenyl | or of or mat e
In yﬁ&n&hmmhbochmdn@pﬁn(a@clﬂlca]l_qorrﬁﬁ)smonﬂnf)’ih): nlmantlon may be formulated as
oro thane ive the title co

dispgritie TR A EBng, Surgble Tof plsPetali ot zo DRI BY the addition of

suitable excipients.

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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Compound 11: This product is prepared by the
Procedure-11 using the Internediate-3 (63 ny, 0.2
wonws)go7et hyl chl orof ormate (29 L, 0.3 mmol ) apdr/Db165/008481

cori Satlon ﬂo&um dthy1Bne kB! Wit ees{eg déh)fed Gofl ¥efatty acid and a
e title conpound as white po 099 .

hex1E$ akaydn@cheeaoqlmmthyle@o mpdllﬂlad nl(moomhteé, émdofdjmnmg agents such as

ed h edur I the | nt.er medi
cartigSR eSS, Bt ARCS Sefer aledhiy Tk smsPUPREREY Al dontata one or
mor® pkéxefiaBles antl 43 &Atc ZRid; m&hHOantI®H h-prdbyl p-hydroxy-benzoate; one or
di chl oronet hane (2 niL to give the title conpound as
more\,hq)lpgng OgRILY; OnY OT Fgre mmg@gews andxme o1 moreppyeiening agents such as
sucr en(p ?laljlg This product is prepared by the
Procedt 1 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 omet hane (2
agc

mL
watqr erglgians. th ¢ ioilyePhagmmsn gpinble ghlowler ag gkivergil 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@ctegllsme satbitaw siongolehie. [Tk ermusivmireylso contain
br orm 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 cerﬂpc%%g)ﬁlls 8; g}?elpﬁe lo)n n%'%fdle%in the form of a

sterﬂg—)nﬁ:&a‘tﬂb V[ﬁeﬁdi‘ﬁldnl tsueh Q@ n@@t&i‘ﬂ’e agjedvable 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%ﬁletlhjebﬁblecﬂdihﬂid)ﬁd)r suspension
as white powder 15 486 gl\/H-H)
in ae@m‘g@gﬁ Barfg’@ral}ymcgepﬁzﬁgg ghleeqt 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 )h? 68(%1 Ves_‘;_etrﬂee 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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Conpound 225: This product is prepared by the
Procedure-VI using its free amne internediate (78 ny,
wa@2@50806) , met hyl sul fonyl chloride (16 L, 0.2P@mD53005/008481

(e.g. aldrdabd4dl(Bility biddc@vityyalalabafigl, dedicabd Sdv@pRBaAMRNE 2et&7})for example
to.give the title co und (32 ng, 34%. ES-Ms
by egt ationpg]yeasirsb: gﬂ,cPqu?@athrh,e@ product is prepar ed by
th I t di.at
ﬁ1 P é}?%@ﬁj&{ %ﬁfocﬁﬁf thﬁﬁeexéqlﬁllgozlglflﬁ:g% @1% aPﬁ steg @étﬁonelag)é %e formulated

for dsrabbalmnﬁﬁt&ﬁoﬁiiﬁ 4 lipf- Basﬁtﬂrlibl)mﬂﬁl@on @m@dﬂl@ TR @&%bi(h‘éy compounds.
to glvethetltle corrpound(52 0% . ES-MS
Llpldﬂqsseémma ionssap gefiallyraihanes the pral ,brc@w&etbﬂnty of Feqiegosepounds. 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?rmeddmﬁohdl adBvar@ggiddientytyediffenbioRted. (36 ng, 0.1 25
4- met hoxyphenyl chloroformate (22 L, 0.15 mpl)
an’gheu skilledp grtisan gwils Tpgpgpize; 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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di chl oronethane (2 nL) to give the title conpound as
white powder (41 ng, 81% . ES-Ms: 511 (MtH)+. Exanpl e
waids/08Cestain Starting Materials, Schene | a SetEDB2008008481
Cancberditfel 1B enethslisCoNthe ileh@h, Whi Bombh&En bf 6&RRVBYredients may
to generate starting 30 materials when R2 is a
be: (1 oep-forgrudatod and adminisiered ot dedivsredGimpltagiapusly in a combined formulation;

Fur al d OH Cl.HI1 2 NaBH4,r HH 118
@) GHHRIEESY CTm T S TR 15 otieal HEANST 0D hs by any other
comﬁin&ti@ﬂ}hejr%ya el ®néwh Gh Whé @R, OfWhen CdeliO&rRH X Ri@HaN6n therapy, the

I 586 mml ) in 2 nL of MeOH. The reaction

(114 0. 58! : . Me re o
methﬁdﬂth:%ei igventionr mdy arompsisen aderpisieringras dediveribguhe agtive ingredients

hour, B 11 5 € [ d slo The
seaf iy, S dehded oo, o 8 SioB ety Al ppapsuies, or by
diffeadr@Uhjedlor¥l ih. sepbidd bygingeapdn geadalirihh Qltefstion €hdrSpy, an effective
partitioned between 5 water and methyl ene chloride. )
dosagp e0lp e@thastivajagreflignt ds, Admimstersdd sefueidelby efe. k3eumly, whereas in
. e . i yer IS t i ..
i b SRS PR OSSR ) it
together. F¥ntivisseluenSehefiintelhitiht @mnmtdhaticel tHerape ilagtialbo be used.
SeHBr9Sh 5 gopsPiskshe GREP BR XN INAEAE HBAmpIogCEe included.
0 . . . s 5 .
mhe i ald Sl L el el oyl B sSSP sty
limitiug fifeginvénttonegdd such6Carimtiond oCHBNDR entorr, afolwu kedwh ror dater developed,

whigh2e i3 pe AR (5 Dievidy o on@ D4 38 8 B8 tar MR red to fall within the
scopBlo€ HeRh{ e a§ abdchibbShérbint-RHedreaGeyBRig W th  wat er
(3X100 nL), followed by hexane (2X50 nL) to give crude
i ndol e product B. The 15 collected solid is dried
under vacuum at about 40dXAMBBBSt 30 nin to give
6.97g of brown solid (73%. Br | NO 2 Bu4NBH4 (1.0
eqhaprespimpinvestipaHs described fin m@B9sletall with Bf@enck to t_he following non-
im0 LR YE R 635 RS Sl e e ot o
constraéd ab Qﬁﬁﬁkiﬁ?l’fﬁélis eb@eRRY, dritdeeainbl &0illudtr@8 )thé Prepardilon of certain
of THE slowy _fotr%pabout 60 m nut éis%) at about _-5@. gpéhe_ _
compeug obHhej igventiony andl the testiaf tepreeampruads &t vigieoumd/or in vivo. Those
' ' i . . The
o s 0, G S35 GO BIEL R AEf, Ml s rprsen
techrliggescdpgtyiegidbyothganyentdd Y€ fignclbe wblli @cthapehctivé@po Rt iddention, and as
under vacuum _The resi due i

S
such constitute 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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purified on silica gel to give 10.28g of solid C

(83% . Br NOZ Zn, NH4Cl B4-Cl-Ph-CHO Br NO N TH HF H
woh@sme8a64 52% H 25 c C| 119 WO 2005/ 089764 PCT/US2005/008481
of eRAMPILSE P B8 4Bdines N TNIT nd)ﬂit'l‘ibﬁ Q'a@é’ hﬂ:epléﬁar@d 'Iﬂs1 ngrocedure I. Table 4

aqueous solution (10 ng and Zn
illuswrates geffain fige pmates 4HDead t fwltgdmﬂflmédiatﬁﬁ lrlridol e pr oduct
C(2.499, 9.24 mol) in 161 nL of THE The reaction

m xture is stirred at roomTelrlpdrature for about 10
adda Aft ar

m n ape—2Zr—{+25 ren—added

abou laztﬁrmﬁdiatealdk”wr otTier 7*%&? G0 [ R af e Aning 4lBd
and ktirrdd for| about 2@ hours, followed 49PMee
addi tion 8f furlther Zn @45 ngy, 1l 4 eq).2Afdifivoro
stirfing 8 room tenpeAture for| about 154aCh, Zn is
filtered gf f and the regjdue Is cpncentratgg:Nnd

di ssprvedgin THF—The [cgsur ting 5ol ution igpthen

VA o . ]

treated W th—p=jchtor UUUIdde dehyde(0-—7——<eq) 43pF stirred-
at oom-t efperature—fot—about—1i5rhours—FHe_fFeaction
m Xt pre—i-s conr‘entrax_edi_atﬁnder—vaew@mam r4n fied on
silicageP to dive 953 Brny of the des; red4dYler one

product D9 Br \| NNO Br BrOH N (+)-DIP-C, 46P2CI2 N H
H 10 DA0C |[((+)-DP-@8r (6.93 nL, 2 eq, 8B ng / nL
in CH2CA 2)1 i s tlhen adde®rto a sol uti on of gupOMeONe
product Q350 |ng, 0.93amol) 1N BEJn@pholine-4-yl-ethoxy)
di chioromethane. _The reactiom mMxXture s strrredat
about -78C for about 10 days and quenched with a

m xture of 10% NaHCO8 K and m. of water. The
aqueous | ayer is extrac ' dl' chl or onet hane t hree
tines. 15 Conbi ned orgamesty y_are concentrated and
purified on silica gel to giHde the \Jesired

hydr oxyl am ne product E (>98 % e®)>*Br Br N OH Zn,
NHACI, THF-H20 NNH E F C Cy Water Y11.5 m), NH4CL
(2 5 rrL 5 ?q) and Zn (908 ng, 15 eq) are then added

t olefermediate=lon of hydr oxyl am ne product E (0.927 mmol)
| N ThidRn{edBedthik-is Bﬁ%a{e@%f tgqj}oé'@dﬁeuf §ithS- &@or%%r#ﬂ%ﬁ?li%ﬂﬂ (5.8 g,25

roomtenperature for abou day. Additional
mmaot),) p-apd Ghyds (fl3 mD, 8¢ mmelhdnd 0. (N s@lfjyricaciéd$o anle) to give the title

comt}&glg} asda%%gld? ng (g SS%)M% l\ggoiﬂé (fi‘/%gbe q)kltgﬁlép Zﬁy( tlusgatermedlate is

prepaﬁdaﬁ)ngamc@&ﬁ@dlaawﬂh St EH 6 ypamimdat (Fp0186S maldl), P anisaldehyde
hours. The reaction mixture is then filtered throu

(15.2 anli..t B Oamanalh end @ceticr aciC250rmd.)clol giwe g title compouncgJ as an acid salt
(25. %‘%Bly r@gﬂ@%%edv?@n is washed with water and bri ne.
yer 1's’ dri i

ganl ¢ la dried and 25 concentrated to give
a baeoiedeeep| ex of beta-carboline. This product is
di ssolved in 20 nL of THE This solution is | oade

i nil§isgpiepaedialg ie prapsredaiingairgecduess] Wﬁ(npﬁ—el@l@mypta@ﬁwHCI (116 meg,
0.5 ﬁlﬂn B, %%ﬂuoro benzaldehyde (109 pL, 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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120 WD 2005/ 089764 PCT/ US2005/ 008481 and THF) and
washed with THE The conbi ned THE solution is
wa@oesesdsat ed to give 390 ng of free am ne. TPEeT/B61008008481
'isg#%5¥§%@§g?d wi th ether and hexane consecutively to
yi mg of the enantionerically pure conpound F.
Ex Thisl iatetBediat€dsrprapantd wingRromeduse-I witBchelmteratiypgmine. HCI (462 mg,
Co unds of For a.lzh be pre cor di t .
2 misplesio B BFRBRa2S G A 1 p RN Er DR BE) to give the
titl Bbr%@rﬁf shl oBFRGR (370 A, FOoRYEN. s, S0y2C1 2 -0 H
e i C O p- zgnl sa dehy (2.16g, 15 1gb:lzrrrml 1.93

mhllgmmﬂﬁd_to a suspensi on of 5- Brom)tryptophan A

3¢..10, 6 [ ). i 0 ' [ .
Lo BBl bPopdetd Rl broRE BT it fbrPpipg el 674 me,
1.5 ﬁlﬁlfo'l)u)i fﬁIor@Bé}%ld%ﬁﬁieqwﬂ 3, |3'rﬁ1‘ﬁ€l)‘h'nh 0b@Y Bulfie acid (4 mL3 to give the

mai rit ai ned at 10 that tenpeérature for about 3 hours
title pompowsl asﬁh@crdwul(ﬂﬁmgséﬂ%) iFSRMiSs 30bAde®T at ed under

aiaum !Tge?resn due is triturated with

di ne, diethyl ether and hexane to yield a

PORHRY Vtehh BiBte SO bfe@areah@u@q&bwauﬁsat {sth Gt cHI®@tryptamine. HCI (1.15 g, 5
i nt er medi at e product is collected and washed with

mmélpéaivepronylerengaldehyde fhélﬁi mlerlfeamab ang OodN, sulfugici agid (12 mL) to give
spended I [ +
the ¢ ‘?ﬂ“&’r"é‘ﬁ%%‘ %%é@d st} |mg?% mE%éAWéMné% 0.522

Mphirsmdhidierhyl - 2- am noth| azol e (37.6 ng, O. 26 mol )

and PyBOP (135.8 ng, Is_added to th
sudpésigtesmedigigds pée@etqddﬁmgrﬁr@@w { @ity 3 bm@wtwtwaﬁHCl (551 mg,

2 mhSTREGAE B AR oS 0L o) BEDIRECDAA il 1o sive
title dompbaidseinhaitesalt ThR0 merbé%p EoMFanss WMay®rs are

dr| ed over KZCOS and concentrated. Purification on
tth 40% ethyl acetate in 20 hexane yields

8 é’ E@Exféﬁ'mk{ﬁgteq§ %&Jp%fiedqmr%?rgce&u@/ﬁ“[lw Lromwgamme HCI (551 mg,

Compou of Formula I
2 m&mpmﬂﬁldahyd%)(ml @l | 4Im11f[‘ab) dnd (piNpadfacc actb(8inrdg tbogive the title
Schene |1l as foll ows.

Q H O4d LAH F NH
comppjnd\pphydragennsubiate. safr(257 m&éﬁ%ﬁ%@ﬂsmﬂ%\(W}ﬁoﬁwaﬁvelya this
intermedndte 3 &epﬁed using Procedure-1B with 5-bromotryptamine. HCI (10 g , 36.3 mmol),
p-tolualdehyde (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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121 WO 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
comg&!ﬂﬁf as c?f égic?gaﬁgg%fﬂl% yashed Nfd: @5481}4;%%01‘ ether. The

esire ca e product/ I nt iate B
(1-I_Iﬁt31‘1 idtex@: phenyl ) - 2, 3, 4, 9-tetrahydro-1 H (3-carbol i

T% Xa%gfﬂrgflc}_%' C. %‘O@égﬁ%%ha?}}%’%e ,\);ezg,logglgn 8@5/% is prepared by
Com%% 3 Q@Hf&&baﬁaﬂéﬁﬁ@t(ﬁ'?t gr o)) atn?m&)( m%mor&ﬂﬁa) morpholine

is"then dissolved in 10 of
hydmwollosde (2.0agolit.0 0@nol)j pmaamual qatrhqma‘m (*ﬂybl g (3@ O maegl), and potassium

. 1.0Min eth .2 ' ded
iodie (1 hiaRE Jo st ot p Y cRiott A5 herbint F Pttt ARGE. Afer all the
-hyHHﬁ(yb@l%ldeh?@e i couiileat (@8 (e by I0C/MSWHES solidsh@re filtered and the

reaction is allowed to warmto room tenperature f or
SOIValttowteandei gacuphd he ¢igdd isghl & xt ure i s then cool ed
t S u at
e]L;)hﬁQeémaglt?gedﬁa %}%%%Fﬁdiﬁ }Lljrgegcg |rreoVs Flg?érgéédo e ' Thus, 5-

Chldl‘bfﬂyllﬁt@ﬁnr@t hjdochliedel@31 aagt 1.0mimbRtis rcembineldh@ith 4-(2-Morpholin-4-yl-
iltered and washed wth THE (10Q nlL). The solvent is
ethoxéhbwaldﬁhyde\xéé@ ;8 an ek mm@l)cmu%@lp%&ia@@l 9GHE pridg Hig suspension is

L

the CEM Eﬂpﬁﬁéﬁﬁﬁdoﬁ&veasywtﬁm e /swlandtrilel (B niifg), is alded .to thd Moled reaction

A A ML
salt %ff T eme AU Q8- qmdroq9§4-@ﬁhg§hohﬁ 4@&1%&@2@%} ¥8% 9-tetrahydro-

to enantioneri cal pure conpositions rab
1H-@rarvolineiil Ve alg, §4%ure (S) isoner conpositions as

follows. salt renmoval by extraction O Cl IN .
Nadpiernagdigtes 1112\pay e bgiused fherepare opmpprngs.af tgﬁ &rvegiien according

top}}!’é%&[?ﬁgﬂl}hllduwasl—foﬁ&%ﬂ(H H/ \ O 0- 0- B S-isoner

erace C am ne 18.21 g, 58.2 mmol) is m xed
wi tdonipomoé Ryl - L- phenyl al anine  (12.05 g, 58. 2 mml ) in

i ates i pEPaRLEY PEGe g1 Bing helfne gl e 9.6 mmol, ethyl

chlotGFOREAB VBE - mPA f@Z( nﬁﬂ(ﬁ? Bh@MEAL @rbdfn'ﬂ,g 14t4hrﬁmol) in d1chloromethane (70
preci pitated solid is I tered and washed Et OH

mL)(tQ @bverthy title cgpeunds vdaletpoBden €. 26 9)42%DhES§\dSt 3% ).
nin Et QAc (500 nlL) and washed with aqueous 1N
X 2) or NHAOH (200 nL x 2), dried and

evqm@sr qdctt@ EHpURdt BEP PrbEREEN usﬁﬁ Ha:elnt&medlamﬂ@&ng, 0.2 mmol),
(7.4 The R-isomer is preg)gred simlar

ethybeblocfarmatadih @waacgmmn BB (R afi,rib3 nimel) in dichloromethane (2
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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WD 2005/ 089764 PCT/ US2005/ 008481 Example | G
-' Further Exenpl ary Conpounds of the Invention By way
wo@Rooss47her non-1limting exanple, the foll ow NBCT/US2005/008481

cou:gg_ltgadﬁdQTabl e 5) nmay be prepared by simlar
nmet hodol ogy to that described above, as will be

r edbignipredectby mrapared bykibe| Propedurdrl wsing the Tutbingedath@s €74 mg, 0.2

mmctFi:Dé]hgl (ggg(p at%h@sgtfc TB (glﬂ'cwsd)Cl]SfﬁAAS(S@S uly QDS mmol) in

dlchl%rc?nget(lé’ne @‘&L&fg ,gwthé tffl)e co?np%%n& ds vﬂlnt% %ﬁ’@der %kﬂ mg7 3%@6) ES-MS:

441(M8H§8Hz 2H) 3. 92 3. 91 402 8 4 37 (m 1H), 3.86 (t,
J=7.2Hz , O 3.77 (s, 3H), 3.46-3.39 (m 1 H),
3. 0 m 1H), 2.91-2.83 (m 367 3H C N/ \
éoms%ro&@& %'Zﬁreﬁ)a@ecﬁ b99%hé SProéd(dhre II7us41¥8%_§hep Qnt@fﬁedjratgf;') (72 mg, 0.2
S

mmqlHd ethyd j&aaoeumlam(za BI:lz 0.1 #molB. a@ mmm 9(54 m 03 mmol) in
dlchlg_r%aéeté %&%)i 0 jgjve t%@)tél_eé‘@_ngoggd me}&temovgc@g (58 a@g, 47%). ES-MS:

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,

]?),IS dli]cﬁgs ﬁr‘%ﬁg @i’ tpﬁ %’Z%p%géreoﬁ usgﬁ;thg ggtggrg%géte-é H)cetate (10.5 g,

28. 2Qnm81)43 =cBlc6pHeiyl dhibhofortnale’ (42752:11& g3, 8%01)3&% Dﬁ?\ (9.8 mL, 56.4
CDCI3, 400MHz), 6 8.23, 8.12 (s, Cl O 1 H),

mmoy) inglighjoromethang B00 L) topgive the tigle commnd’ as.twh(tmpowelpr (10.2 g, 78%).

ES-Ms &GP (s, 1 H, 6.79 (d,

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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N J=8.8Hz, 2H), 5.48-5.45 (m 1 H), 427.0 3.99 H\ /
3.96-3.80 (m 1 H), 3.77 (s, 3H), 3.47-3.36 (m 1 H),
WS 208029767 (m 0- 2H), 2.14, 2.09 (s, 3H), 1.H81/U$2043/008481

58 oyt e S 0 R s v

373 (MEMB). (i n) F c d - (CDCl3, 400MHz), 5 7.87 (s, 1
H oo N7 5( 1 H), 7.47 (dd, J=6.8Hz \ \ 0 and
1. 7.30-7.15 (m 6H), N 6.98 (b, 1 H), 6.76

(3d ;F%n]s oﬁﬁg’t 1s ‘kﬁ&a@ecﬁb??he F'ré’déﬂlb(lrefiv B Qistriyy tll%"ﬂltermedlate 9 (74 mg, 0.2

mmqlmﬂlbi))nﬁ)pynmhdl(l@mi Iﬁg, (ZI,B)@I\VHZI) andatrf}:tl@f?al(mbd (42 QL 0 3 mmol) in DMF (2
1. 2Hy ) \ -0 1
mL)Jo fiye e3¢ amnimiria 42 e, ¢ef Mg RG0S 157 e

J@O wAdfoR. OHz, 1 H), 7.07 (d, J=8.4Hz, 486.9 4.96
(d, J=8.8Hz, 2H), 6.35 (s, 1H), 3.97
(da“ hlstimduchz mmrecsbyﬁhe Pmce{}ure 311 using, th@Hﬁtermedlate 9 (74 mg, 0.2

mmé), tl(éar%lyd %@7(;.#:_0015 dqyrl%i}qlel (4?Hi¢ @%épglol) 1n%iH%ﬂoromethane
@ mjfzgl\/giﬁ'% jchethtYe &)’?n;(cﬁnd Ias ’ﬁbmte pgvdgr (48 n(g} 8&36) Hs I\ZS % gfé/H-H) :
(d@._mllﬁ_m_ﬂ:ﬁ()_and 1. 6Hz 1 H), 7 05 N (b, 3H) 6. 86
st b BSpSheati Qi i 1g 02 ms. 02
mmd&)), 2 cyblotex§B i6dByarddid - (28- B, (3 mmol) and DIEA (37 pL, 0.21 mmol) in
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:

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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/ J=15.2Hz and 3.2Hz, 1 H 373 S d (CDC 3, 400MHz),

b 809 (s, 1H, "~NN7.45 (s, 1 H), 7.21-7.17 (m
wdk)os/089764 12 (d, J=8.8Hz, 1 H), 6.98 (s, 1 POT/US2083/008481

SdgnJacbe?daEDée "th 6P§Qe&1§re Ii" ‘Intérrri]edt'é)tei_l) 7(%2( ﬁ’ftgd 0.20 mmol), ethyl
chlodefdrnidiz (24'H.mlg) 21}@: 03227ﬂ1n¢c51) aBd-I)ius@rdWI@hﬂamém (175HL, 1.00 mmol) are

4 2005/ 089764
dlssé&# fe@egﬁ@lde gi%@eﬁm fjrre %swa%@mﬂmﬂga &% I ppgnutes to form
Con(}_%w%)ﬂﬁmme so\lvénménoﬁQQMQ a s@reﬁn]& nlﬁoé& (T he 13rude mixture is

purified by piepstdtiye m;sed\phaseﬁPM (on a Gdg c@hlznn Qaﬂglg a@reﬁl?er(t @f acetonitrile

in V\@teé@ugz @gl‘ﬂ}fg Of@dr%ﬂ%rggéﬂsiéﬁ%ﬁﬁg ﬁ?le 9[%‘}\7 §a1£l g%gm@gund 279 (3.7

mg, 3%6) is Bofhled & a Yol §did. ITHd)sam3. ﬂ?&eﬁu&@néﬁbe dpblied f8r 5ther carbamate
1.59 (m 3H O_ O (CDQ 3, 400Mz), 9 (s,

form4yion regutionsracggrding toPregedure-B3 (d, J=8. 4Hz 1 H, 7. 19
(d.n J=8. 4z, 2H), 7.13 N (dd, J=8.8Hz and 1.6Hz, 1
m@ég%?é‘—g@o— H, 6.77 (d, J=8.4Hz, 2H), 385 3.79
4. Thif Qproﬂudﬂn&h‘iﬁedlaﬂd) 1s3 1&8pa(ré’d @sing= |P1&3Edu16.1 Hwith  5-benzyloxy
3.75 é %{; (s, 38-3.34 (m 1 H),

tryptangse. HCE {1003ng, Q}ﬁ gm}ol);pyﬂdlp@@g@;joomb’@maﬁg (62g.L, 0.66 mmol) and 0.1N

sulﬁgr;cgg%a_éées IF})NO gr;ll%ﬁl@tg 0670 3§%)(u§glza% d@ydr%geg t,e SfN'_q)64 mg, 55%). ES-
MS 8 AGM-HH)" L H) 4.35 - N4.14 (m 5H), 3.52-3.47 (m \

2 538.3 4. 29
H)dompound 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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3.22-3.19 (m 7H), 2.98-2.93 (m M _ ~N 3H), 2.89 (s,
6H), 2.67-2.63 (m 389 5H), 2.06-1.96 (m 2H), 1.31
W(Qizoosmzmm 2Hz, 3H) Br la N Q(DMSO, 400MHz), 6 RAT/082005008481
H)ﬁlrald?ehﬂfae (0305 ), 1. 176@713 (@8dedLtoH solvtia® of chhlo%tryptamlne (114 mg,
J= 19 J=8.8Hz and 2.0Hz, 1 H), 6.2
0. 58@ 5nmgl) |.q)1 2 mrL @Q MQQH 1 @e zeactipn pixfurgis stirnegl at zpomtemperature for about

S %l 2078 Q] ) e Al BT s t o

temperatusk=for Sbzut 3HmiBr MeNH{ Is é\ﬁﬁsﬁéd &QDMdZﬁemdﬁ@ 1s4§a1&t16ﬂed between
63 (d, SHz, 1 H). 'aNN. 7.22

watey *‘@H]gp&tﬂ)yffnmhlorldfg %rd orgeflc 15ya) 3 saparpd v ieshpver KoCOs. The
colléEQed oz%agﬂc [eSer lg?{gnélenﬁié%_& By b C}S’% bg‘%ﬁ op‘j}@{%ug il (ﬁlzpﬁo ). 8Hz,

3 P“QalﬁD]ZGC{ mComﬁdhndBOﬁFbrmala IﬁSﬂheme&94 2.91-2.86 (m
125 Vﬁ 2005/ 089764 PCT/ ‘%{0084 1 Mass, Reten.
cempau nd(; ay Wd according to Scheme
Ibaﬂ*@@l%‘\l%), 6 11.15, 11.05 C N\\ \ / (b, 1H), 7.53 (d,
J=1.6Hz, 1 H, O07.29 (d, J=8.8Hz, 1 H), 7.20-7.18 N

(m 6H) J=8.8Hz and 451.3 3.99 H/ \—2Hz,
1 H, B J=7. 2HEH;REp, NIg, 0% 6. 37 By AN
(b, 1 72 (s—3H—3-18(b~ 1 H) @

410 2H) ( CD3OD/ 3%0Afterfiliratia 10. 98 ( b ,
7.49 (d, J=2. 1H), 7.34- 1 7.30 (m 5H), 7?@5-7. 21

(m 1 H), H7. 13 (dd, J=8.8Hz and 2.0Hz, 1 HP, 311.1

4 gs_tlspﬁn%}ogldrqzr% (t{,g;l rgielibefialsA %gb§g,73655 rrlnlmojl) I;%d C:I%I}%é‘r)-OSNIflL;g (4.15¢g, 1.5
eq) in 60 mL of CH3NO; is refluxed in oil bath at about 110°C. After 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,(1.0eq) 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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HO salt (m 2H), 2.91-2.87 (m 2H), 2.59- 2.55 (m 1
H, 2.24-2.20 (m 1 H 416 o~ Br N (CD3OD, 400M4z),
wWG20050%9766, 1 H), \ ~0 7.46 (d, J=8.0Hz, 2H),PCTT/B82008008481
N JsSmEhiam &'ﬁ%md& (919 m{ sof a%h'éous@oﬂﬁlokﬂ A 00 n@’mL)3 2 é'q%*%ﬁld Zn (725 mg,
432419(5 3.62 (t, 486.6 3.45 J=3
1.2 &) 4re then ad qd)to agsohglopq of 1r1clplq Biodge)C @429_92247@@0,1& mj}é)l mL of THF.

The b g 380y Bl BbeARERRR 490N Rl 71 BB m, 12 e s

thenhdﬂed% HAftethBout 70 &fin (ﬁldltﬁ)h’l)tl Z16(9%69 ik, (106 ed) ikhddedl a3dl-sfirré for about 2
(m 3.60 (b, 539.2 11 N 4H), 3.29-3.17 (m . .
hom@H)follczNe@gbz the agitionnpt ﬁm}her 12%68? mg=lz4 (). Afpr stirring at room

tem;%Q&@P a&ﬁn&]_%’#%jnBzﬂg {Elbérecggﬁfggg:lt #%9@’[&%3? 991%5%6%1 dissolved in

THFN ZIThéZ re@alztmg]sld)utloﬁ 11411eﬁlctreaﬂsd8w141h-lp ch%rﬂ:bd:ﬂzaldé’hj&ﬁ Od, eq) and stirred at
80 522.2 5.05 .
roor@ %mpegatg:ge g)rggo tnl|5 Qers 2T1p_® reagpq;,smgit@rg 1é ﬁ?nofnqrateg%nder vacuum and

purlﬁe@c"m gihZa gel/to gme %'SDS’m O?ﬂ’le((ﬁsu&fﬂltro dectd). 431 (m
126 WD 2005/ 089764
PCT/ U82005/ 008481 I\/Iass Ret en. Corrpound NMR Spec Ti ne

I\I--~ (DVBO, 400MHz),

W {2 ’(d, Jéé'%%PH)PP'NHZED

H) , 4. 23 (le 444.3 3.95 N1 4°11-4

3.14-3.10 (m _ , 3.08 (s, 6H), 2.81277E(m |

(+)-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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435 J=6.8Hz, 3H) Br | N~ (CD30D, 400MHz), 6 7.79 (d,
O J=8.4Hz, 2H), 7.63 (s, 1 H), 7.37 (d, J=8.4Hz, 2H),
wQ@ 2068/08%64 2H), H O0- 6.51 (b, 1 H), 4.32-4.22 (pgT1/BEH0p5/008481
and ‘{f@@r) dnd M?h@hedewﬁl? %HFl I—FI)Blw Gon%lﬁgd (7H75ﬂ? %ﬂﬁlitllon?ls 3&10(eﬁtratBH to give 390 mg
of fr(:@ammq) Thegolidis ey Wgs(ljgd;w\gth ﬁb@m@ﬁex@ewog@cu 631 tC( gleld 130 mg of
1 7.21 (d, 0J=8.4Hz, 1
the cpansidgrichpuglestbig iy P 2075 85 05 i
Exm{gp%gmgﬁ%gﬁb(oﬁlﬁasded)rmumzschrﬂelH(m 2H), 3 24 361 2
J=6ogmeungsy frgogmg@ I(lbmay bmrepfr@glcgorg@g(tﬁﬁcbwle I assfgllows.
(b 4393H) 0.97 (b, 3H)QJC|I\\N-~(CD3(D
400MHz), 6 7.47 (d, O J=1.6Hz, 1H), 7.43 (d, J=7.6Hz, /~
N _ 2H g, 7.37 (d, J=8. OHZ g, 7.24 H (d, 3=8.8Hz, 1 Ny

od, 482.1 5.11 J=§ 6h|Z and 1.6Hz, 1 H), O
NCO 1 H). m 3H), 3.83 (s.
B Tk 2. 90- L T3y (myBaHEN. 87 (b
N\ N~ H), RNtz | §HClz . 24
J=9HH 1 H), 7.11-7.0 N 5.59-5. 40 (
4.94-4.34 (m H 1H), 4. m 2H), 3. 23-3.13
367.1 2.92 S (m 1 H, 2 87-2. 80 (m 2H) , 2.76 263 o
(m 1 H, 2.17 (s, 3H). 2.12- 442 1.90 (m 2H), /

1.42-1.24 (m 6H) 127 WO 2005/ 089764
p@fagggﬁ@hy@mg(agﬁg, 15.9 mmol, 1.93 mL) is added to a suspension 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 mniol), 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, HpS0;4 H y Q o
65 - 85°C Q o
A c

B
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Mass Reten. Conpound NVR Spec Tinme (LCMS) (mn) Br N
| 3 N (CD30D, 400MHz), 6862(d J=4.4Hz, 2H), 8.59
W(Q 2005289764 7. 84 (s, 1 , 7.43-7.39 (m 2H), 7rCHUSBP5/bH8481

il_’pg)t(%é‘n F)A (ﬁ % 5(d mﬁo‘Iﬁ r%"é %&h@yﬁ)eézagfé}}%ég’gﬁﬁ% 295 mmol) are

susp@ndkli /3dg§ol(/éﬁ i b%etoﬁikﬁelié(@ﬁgllr%l;é E&%@M\?ﬁ%@l{l&uﬁteg shPfufis, acild (100 uL) is
S
added, ﬂgle(r@actumas gp&ted m-geﬂu); upgl 7l e (ld@hy&ﬂpbwasgg)gszm(@l (oyernight). The

solv{;!?t as rgwa(reld %acm? ﬁﬂ—?h s;%géu%g’v?ggl(s (ﬂgﬁ_ﬁ]n é%iﬂ%ﬁ?‘%l The product

was S;[%mﬁa‘t‘e&ed Sut/¥ith Mher, fittdled 2id aaghedl AtE, 101mi) of dihed- The desired B-
(m 1 H ClI N (CD30D, 400M%Z), 6 7.78 (d,

carbdlag: @dduct/ZhﬁcrmEdmk Bdl-(3 :Metbdﬂey-phdﬁyl) 2—5,,4 S7teBhy(ddo-1H-B- carbohne 3-

carbggglcgqqid)dﬁ bsoiat%:{_&s Elelééj solbd gﬁ%hﬁ?%@% ("dﬁ% min. M/Z+ 323,
1004. 31-4.05 (m 8H), 3.20-3.11 ON (m 1 H), 3.00-2.77
4H), 1.94- ~- 1.90 (m 2H), 1.54-1.45 (m 2H), o
"-Thd B%rhﬁdii,ne PrductindGmetiate) B 120HDg, Glél)Z mmét) i{ BEB @Bsolved in 5 mL

of dgg%%lzl_éﬁd cwqufs tclgﬂpﬁut O%SSE;]G%UI%J%EIH fl})lde &ég) s?]dltlon (1.2 mL,
1.01\%?4 Sﬁf(é'g 1.3 n'l'ﬁlol) 715 gadefdjﬁi) th'é| coo}%ﬂ%%narﬁgmt;r’qulgﬁr ﬁltﬂd&en After the
addifibio is]ccﬁnpdbm (abmi)t 103n1714te$1, the]reactltdﬂzl,s ad)lowedlﬂ) wagm5o r()@m temperature
for éﬁ)\sﬁ %'_Eo’uréz. H)I'he 3r'eélzcjfi_on mixture is then cooled 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.

122



3.11 (m 1 H), 2.90-2.79 (m 2H), 461 2.26 (s, 1 H),
1.39 (s, 3H), 1.32 (s, 6H) 128 WO 2005/ 089764
W(PQ]SWSW@DS/ 008481 WMass Reten. Conmpound NVR SPET/UII008008481
Examg)il;pq\@) wExen%/ %bolm%( OM]?&? th Iﬁsve%ﬁoﬁ b, % EDO’ 7. 64
( rﬁy Wﬂ)f of fGithér héﬂ—lllNltmgS&a(nple i f@lezwmg;’cpgn,pomlcgg(T(ahle 5) may be

prepagedgbsaﬂpﬂgﬁ E\Qeih%jqiogy&g éh% dgs erd Iglgl(_)vel af_l)will J/ag %c%géﬁgq by one of skill
el 684 (d, J=8Hz, \ / 2H), 3.87 (d, J’:9.2Hz, 1H),
3079 O (s, 3H), 3.45-3.40 (m 1 H), 2.96- 2.94 (m 1

H), 2.80-2.76 (m 1 H 46Zableh0 (CDBCD, 400MHz), 6
63 (S, 1 ||/, I\I_ 48 \u, J=8- ’-H_IL LI_I), 742 (0 H
J=8.0Hz, 2H), 7.20 (|s, 2H), 6.49 ~--~ (b, 1| HMass Reten.
4. 33-@ogodd 3H), 3.89 (t, STMR3.14 vN-| J=SpeHz,| Time
2H), 3.50 (b, 4H), 3.21 0 3.11 (m 2H), 2.91RCMSY M (min)
2H)  \H 131 (s 3H) 466 {CD3CD—406ME) 747
o -/ 4= H) (CTOBSIOPEp. 1o a8, N (d,
1 (ldd74Ri(s, 1ﬂ):§23+¢%Ja%éH? OHz, 1 H),
= .3 ?(b 525. 2
t 94 5 bl Opig V| 437
4 iﬁ) 2:89. 278 *
4 0, 2H),
3 ) E98£h837(m75 (s 1'H)

(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)

123



a I\ \ NJ=8.4Hz, 1H), 7.10 (d, J=8.0Hz, -\\ 1 H),
5.43, 5.27 (d, J=7.2Hz, 1 H, 0 4.51-4.30 (m 1H),
wa 2005/049760 (m 335.3 5.52 N 2H), 3.18 (q, PCT/US2005/008481
J=12.8Hz,1H), 2.82 H2.76 (m 1 H , 2.64-2.61 (m 1
H, 1.82-1.76 (m 2H), 1.55-1.53 (m 472 1 H),

1291724 (W 3H) " IT08 (b, 3H), U.98 (d, J--6I§f|z H)
0-/ (QD3OD, 400M+), 6 7. 47 (d a N J 2. oz, Masy |~ Reten.
7.39 Cempepnd 7 23" O ( sNMRy ), 7. or3é‘§aecm _ Time
J=8.4Hz and 2.0Hz, 1H), 649(b HlH), 4. (min)

(m—3H), 3. 76 (DO L 49573 4.68 n 2H), 3.46 (b, ZH),
3.21-3.13 (m O/UN 1| H), 2.90-2.78 (m 2H), |2.54 (b,
2H) 2.49-2. 4, 1.32 (b, 473 3H), 1.10 (t,
» (0HCB3Y0EUIzRCT/87%2.008/ (008481
NVR1$pdt) Tidfddd, E&RH (nin) Br
aBd?%Zil_K'é” Bign, 6K), 4

8’8 4 d_. 5.27
Al
: 26 (s,

¥ C i
~- -~ 3H), s "(m'pi
4H) H, 2.91°(S 3H), 2.88-2.79 (m
2H) . 47471.30 (s, 3H O (CD30D, 400MHz) b|7.48 (d,
I\ NHE=l ), 7.34 (d, J=8.4Hz, 1 H), 7.1P
( 7, N1 H), 4.68(s, 1H),
. 3. 67 1H),347 44(rn1H),
N @b, a2 -o8lo 1/H, 1.25

- 96,7 GHz aftd 72ﬂzﬁH¥HZ74 (§H) Br O- 1]\
(. GR), Cs15-713)(m, 4H), 7.18 (d,
J= 84Hz 1H), 7.12 (dd, J=8.8Hz
and 2.0Hz, 1H), 7.07 (d, J=8.4Hz,
2H), 6.76 (d, J=8.8Hz, 2H), 6.35
(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)

486.9 4.96

F (CDCI3, 400MHz), & 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, 1H),
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,
1H), 6.79 (d, J=8.4Hz, 2H), 3.99
(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)

436.9 4.66
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O 7.48 (d, J=8.0Hz, 2H), 7.42 (d, N J=8.0Hz, 2H),
7.20 (s, 2H), 6.49 H (b, 1 H), 4.32-4.21 (m 3H), 3.50

WO RoosBE64 3.25 4H), 3.21-3.15 (m 3H), 2.92 PET/US2005/008481
N--/N 3H), 2.90-2.73 (m 2H), 1.32 (s, 3H 478 O-

. Br. N-{CD30D,400MHz)- . , 1=8. Oz 2H) 7. 63
(s, 1H), 7.37 H (d, U=8.4Hz, 2H), 7.20 (s, 2H)Maé56.|1 Reten.
%262Cg%1ﬂ)(8uﬁ@él_bl|'|),N4:23é'64-22§71(112}IR35|)|_6 3112>?-Sﬂeo(m éTime

’ . S, ’ . T & m ’ o i
H 480 (CD30D, 400MHz) 6 7 48 (d_ O/ 1= _@C@ (min)
7.41-7.36 (m N 7.23 (d, J=8.4Hz, 1 H), 7.06
(dd, J=8.8Hz 2. (OK6DCH3, 40pMHe), 88.1948.1648.1 | 1) |
4. H, 3 612?3'(7481 43(s 1) 36798y | 3 45 (1,

S 1 (m N ) &-‘-) 2 pH, 2. 68
(b 2955 (Db, i zﬁg% ol g 4p81) 4H)e 4.92
1. 66- 1 H, {Biee 430 11O
2005/ 089764 CT/ uszoos( J08¢8%7, ;m;s(g 4Rsten- Conpound
NMR Spec Ti ng— (LCMVY im«ﬁa 1HE3,02Br65Nm; 2H) CP3OD,
400MHz) .6 7.63 (s, [l H), 161-1.56Im(aH) J=8. 4fz, 2H),
7.37 (d.3"N J=8. OHz, 2H) 719 (s, 2H), 6.49 H/ (b, |
H),43542 c é% 45 H13(m1
%@% > bicped gl batadbard: 10,15
1H) 719 (d, J=8.4Hz, 2H), 7.13
(dd, J= 88Hz and 1.6Hz, 1H), 6.89
(s, TH), 6.77 (d, J=8.4Hz, 2H), 385 3.79
417 (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), & 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), 7.63 (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),
3.29-3.26 (m, 1H), 3.21 (s, 6H),
2.91-2.86 (m, 2H)
394
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483 Br N o (CD3OD, 400MHz), 6 7.63 (s, 1 H), ~0 7.48
(d, J=7.2Hz, 2H), 7.40 (d, N - J=8.0Hz, 2H), 7.20 (s,
wapfosogn74d H (b, 1 H), 4.35-4.22 (m 4H), 3. 82PCE(392095/008481
=IO ), 13745 (b, 1), 3.21 N \ 1\%‘ 1
(m 1H), 3.00-2.78 (m 5H), 2.25-2.15 (m ass 33 Reten.
(s, fompawnd 0 0 O|(CDCI 3, 4 ), b 8.06 %Bfé Time
1 H) 7.50, 7.49 (s, 1 H), 7.22 (d, N J=6LEMS) | (min)
1'“) 21 (d, J=6.4Hz, O 2H), 7.15 #dd, J=8| 8Hz and
ol 6Hz H o @ K d, (d30,400MH2)f 11.65.74.0808. 9 4. 18| H
891 ¢, 3H (b31|7)77§§(d:§ 6H%1;' (d, J=5.2Hhe,
1! N.1-9.43 0- |( 2o ?an),
2.86-\48 81 (m 1 g °§3 7. #51.37. 70 3.99
(3. o5 KD 143 deogstin i ”d’ o
=8. ando 1 .'25393(1€bH§2 1 H),
552533‘8(m 1H) 445 \ 8t 3.20 (m
349.1 6104 2 88-2.77 (m 1 1. 7m(d,
oJ=15. 2Hz —3H) , 2.05-1 88 (m 1H), 486 1.58/1.54 (m| 1
N34 1. 3H) (oA 4dolaH=) =24dza8 BH) | Br  ( CD3QD,
400MHz2) , | NH), 7iote8~0lbAz, 11#)1)7347 64 (s, 1
H) 7. 2N 8. |4Fz30 @HpH), 7280.215m, 2#) , | H 6. 52 (|b,
1 H, 4 . . [3E)3 (B55:8BH 284 2.0Hz, 1H) 4| 07,44b, 4.39
2H), 3.77 (t, 6Hz ,4.80H.79 (. NHH3@2W65(%5 (b, 2H) '
3.39 (t, J=5.6 2H) 1H)§52134§2(m11§% % D.91-2. 7§
HQmale 2H), 1.32 (s, 3 764
PCT/ US20Q5/ 008481 2 g?#“ %"%'1’[ M
(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 3.1
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,
) 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
31 (m, 1H), 2.88-2.84 (m, 1H)
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Mass Reten. Conpound NVR Spec Tinme (LCMS) (mn) o Br
(CD30D, 400MHz), b 7.81 (d, N-o J=8.4Hz, 2H), 7.63
W@ 200508484 7.37 ' N (d, J=8.0Hz, 2H), 7.20 (sSPCEH$20054008481
pemH 6. 50 ol )y 4.32-4.22 (m 3H) . 486 1 3 80 N
3.69 (t, J=5.8Hz, 2H), 3.48 (t, o ,H J=5.6H, Rids | Reten.
3 21 1H), {90 2.90- (m 2H), 1.3 , :
é?‘]’éf’{'ﬂa\ N~( (CDBOD, 40 b 7.47 sﬁ%f,[c%%, g:::l‘;
741738(m 4H), 7123 (d, N - J=8.8Hz, 1 H)
6Hz, 1 H), 6.49 (b, 1 H), 4.35-
HDMSD, 286M8HH25 { 90 GH)H), N \ _/ P 3.|44
MB. 12 ($2H), 75494, -18), 7R3((dhy | 2H), 1. 32
40 T @1(1)1;@? 1%1%_(%? b&élﬁHZlH’ Cl o
( T- S4a4(#A, 3.95
. . 1*(‘608%83”)&@21,‘4 29 (d, '| N
_ J=14. OHz, 1HN—7.0F '9@72 Hzig ‘Hz 1H),
6.39 (b, 1 H),”4.21-| 4 3 ' 3H), 3.93
(t, J=6.48K7, NlH), 3.74 (4 H) 3.59 (
(¢ 1=6.8Hz, Hy 3128 (s, ’)I—l\ QﬂRQQl(m 1 H)
2. 81- 70(r32_,4942H, 1.91-1.79 (m 3H), 1/59-1.52
Br , 1 (s, 3H (Bpoadb(4008EB, 5499z | 6 11.05
,o 8.09 (s| RdaHz/2t647.635(s, )H.37 N 7.32 (b,
d, J=8. 4Hz (d,K=8l4Az, b)), 72015, 26(0id, | J=8. 8Hz
~ 1 GHy, | 66.24 (K $H), 1.3R§,224m23H)( b| 15049)1, 4.35
N- A4, 12 455693@#1*? 320)s, 28), B035.00 (m 1 H),
N 2H),321-3.11 (m, 1H), 2.90-2.77
H . 1 2463
fn, 2H), 1.32 (s, 3H)
438
(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), 5 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, | 482 5.1
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, BH), 1.32 (s, 3H)
441
- o—/ | (cDCI3, 400MHz), 5 8.48-8.09 (m,
N~\< 1H), 7.44-7.42 (m, 1H), 7.24 (,
\ o J=0Hz, 1H), 7.11-7.09 (m, 1H),
N 5.59-5.40 (m, 1H), 4.54-4.34 (m,
) 1H), 4.21-4.18 (m, 2H), 3.23-3.13 | 07 2.92
s (m, 1H), 2.87-2.81 (m, 2H) , 2.76-
/ 263 (m, 1H), 2.17 (s, 3H), 2.12-
o 1.90 (m, 2H), 1.42-1.24 (m, 6H)
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496 J=6.8Hz, 3H) Cl )aN (CD30D, 400MHz), 6 7.49 (d,
J=1.6Hz, 1 H), 7.34 (d, J=8.8Hz, 1 H), 7.13 (dd,
wqd28588w6and 2.0Hz, HS 1 H), 3.77-3.72 (m 1r¢&#/US2005/008481
3.52-3.45 281.0 3.84 (m 1 H), 3.15-3.01 (m 2H),
2.80 HO salt 2.74 (m 2H), 2.60-2.52 (m 1 H), 497
A i A 22~WO 20057089764 PCT/ USZ005/ 008481
Mass Reten. Conpound NVR Spec Tine (LCMVB) |(niMi#ss g Reten.
0-/ (@papemdi00MHz),| 6 8.35 (BNMR H), N \\ [7.5%¢ecs, |1 Time
H, 7.32-7.26 (m 4H), p 7.20 (d, J=8.4Hz,| (LEMS)7.|13(min)
tde—NI=88Hzand24+z,—+H—6-39 (b, H 1T H);
4. 25 80 (b, 481.4 4.81 NN 2H), 3,47
( - (m 3H),
2. _ Atk E{;% ?7% 32 498 (3,
3 G 730 386 das, 1H), 8- 17
(s, 1 \N_<J( 798 (& JEB oHo 18}l 50k, P=836Rz, |1 525
H, 7.65 (dN\=8 4Hz,s5 () 1H) 322 30am2H), [7.26 (d,
J=8.4Hz, 1 H), /7702 |(d3.14&338), 5115.054mBHEHz, 1 H),
6.24 (s, 1 H, 4.35|b, 1 H, 4.09-4.05 (m|2H), 3.61-
3.49 (md43 H), 2.78-2.65 (m 2H), 499 1.45(t,
J SH BF 0 0 8.B83 (s, ZH),
| 7 ;ﬁo’ong%%;ovg'j o | N J=8. ahz,
; E%De'zé%f;v 2B (m 1H),
: ),16.§§|'s, @74%} 3H) ,
2. 9 8bg, 2H3 .89 (de, 9214HA88| (M64.9503 511
and 1.2Hz, 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), 8 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, 4543 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)
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(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), 7.11 (d,
wdz@s@sﬁmo 1 H) 5. 70 7.68 (m 2H), 5.19-4.97r¢u/(82003/008481
A1

C Qo 4 N7
||/' 3591565 40 (m

(
9
2.68-2.64 (m 1 H) Mass Reten.
4

oH), 2.82-2.80 (m 1 H), I
2.29-Copogwd 6H), |[1.55-1.46 XMIR 1H), 1.36f 1.9ec 504 Time
(m 3H Q Br -( N~ O (CD30D, 400MHz), 6 7&@(@ Nimin)
J=8 OHz. 763 (s H)y 7.38 H {d—J=8 ,
' 4. 49 (b, 1H). 4.31-4.22 (Hh
N 2H),

Foberohd )
Tf'y 2 VR Spec Tine
_) 3%% ha (s, 2Hy,

1H,
nﬂm? oQ"lLs ZH)'AGH@H (4939 1), 571
KH)47©5 (s{ H), b.g4d, JAgH3- 4. 40 (m
m2HLH).87 @, JE5.2¢Hs, 1H8H.79 3. 03- 3. 01
. 0 (s,301 3&5~3.400m, NH), eGBCI 38, 400MHz) ,
6 7.66 (d N"O J=24.|8Hx94 (MH)H), 2.892-76.(B91H)m | 8H) ,
5.44-5, g§4(m 1 H), |[4.49-4.10 (m 397.1 5.97 H 3H),

3.23-2.98%(m 2H). 2.83-2.74
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
— (b, 1H), 4.33-4.22 (b, 3H), 3.89 (t, | 5552 3.14
NN J=5.2Hz, 2H), 3.50 (b, 4H), 3.21-
o } 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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(m 1 H), 2.64-2.58 (m 1 H), 2.26- 1.98 (m 2H),
1.47-1.26 (m 6H) 508 O 0--/ (CD30D, 400MHz), 5 7.80
W@ 2005/08¢76 J=8. 4Hz, 2H), 7.47 (d, J=1.6Hz, N _PCT/H3005/008481
738 E Y= O 2H) 7. 24 H 7 Z (d, J=8.8Fz, .1 H,
7.07 (dd, H J=8. OHz and 1.6Hz, 1 H), 6.49 (b, g‘iﬂfM Reten.
5.05 Cempoppd 4 35.4/21 (m 3H'MRB 69 (t, C|N &€ 6Hz, Time
4H), 3.53 (t, J=6.8Hz, 2H), 3.19-3.10 (m 1 ®CMS) | (min)
2.90-2. /06 m 2ZH) Z, JY I, J b. QHz 4H) 009 Z. 93
Br éﬁ( HL { 61 8]o9, 7.83
( 7. 42 s,d);]J‘ A Zg B J=8. 4Hz
1 F), . op<dd, J=8. AHEL'N, b é_r%%(m
5.33. 5" 14, N O 5870 340 Gty Ak, 4/215W.20 | 499
(m 321.4 5Mf R®H), 33bé<§4m731m3132 W 17-2. 74
(m 1 H, 2.67-2.61 (npol(dipn) 2.682.79 &102+Q)$ 2H), 1.52
(s, 2H),4™ 29-1.23 (I H) 1@09@395 3H O o
(h ) 67 73-—F+52 \||| N—% l—l), 7147 (b, 1
O 6HICD3PPgoMIE) 5 48 (8Hz | and 2. OHz,
m  4=19Hz, 21H)56341(0t32—8-14f12 ,
, 3 ZM) zg@ {dd, 5—87@42
, 2 668 i) 2% 2088t 2.|10 367
8 (b @ 64
M J,_l; Spec Ti ne
(LCVB) ( a 0-J , 7 8() (d,
J=84HZLWZ?—I) 7.47 ( JltsJHzﬂ 7137 (d
J=8.0Hz, 2H), 7.24 N- (dd H (d, J 8.8Hz, 1 H, 7./06
; ° 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,
3H), 2.90-2.73 (m, 2H), 1.32 (s,
3H)
(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,
\ 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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H J=8.8Hz and 2.0Hz, 1 H), 6.50 (b, N1 H), 4.32-4.21
(m 3H), 3.47 (t, 523.1 5.69 o J=7.2Hz, 2H),
WG@28808784 (m 4H), NP 3.19-3.10 (m 1 H), 2.8BeRUIB05/008481
(m 0 2H),239 (t, J=8.4Hz, 2H), 2.09- 2.00 (m 2H),
~861 —r5t2—1—32—(b,—3H O (CDCH3;
400MHz), b 7.81 (s,|1 H, O 7.51 (d, J=6|8HMas3 H) Reten.
7. 29Comgound\ N-~\ [=12. OHz aNMR.8Hz, 1 H), $p&l (|d, Time
O J=8.4Hz, 1 H), 7.13 (dd, J=8.4Hz N and 2| QBCMS) H), (min)
712708 \||| )36+ 52— H NS 707 (s H
6.50 (b, 1 ,O_/49 4.21 (m 3H), 3.17-3.09 (m 1 H),
Brg . \ 85/(m 1 7- 1 1.39 (9,
WV 0|sz) é%‘}? Hg O3Sl Oy, 1 H),
4H) , ,gz— O B 1| H), 7. 06
e and nB S, | %t .| s
3H), 3Lb f? 98 @ :5345(m
'é‘@' 673H}\|l28©2]737((nn2H 1@1;:(5 2/90-2.78 |(m
/ 6%-2| 55 (m 3H)3H)2.39-2.31 (m 514
3H) , (m fH), 1.82-1.79 (m 1H)| 1.32 (¢,
3H d 483 (CDCI 3, | 400MHz), 6 7.92, 7.82 (s, N-\ |1
H, 7.42 (S, H, 7. 22 (dd, O J=8.4rz and| 1. 2ZFz, 1
o Q0 (0 NJ:88H2,1 , 5.31, 5.19 (s, 1 H, H
y . J=10| §H30D; 49gMHZ), %63 @6 D6 6. 34 4|12
¥ %7 oH), 1.d1
N D. 88,(:S, |3H)
o5 %;_.zéo (4302
s 20 (s, M.
%15(({,‘5} zp%H) s, 527.1
(CDCI3, 400MHz), & 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, TH), 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 O™\ 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 (bfZH), )3.77 (@t J=5.éHz, 4)H), 565.2 3.34
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)
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2H), 3.45 (b, 2H), 3.20-3.10 (m M ~N 1H), 3.03-3.01
(m 9H), 2.91-2.80 (m 2H), 1.32 (s, 3H) 516 135 WO
wWQee5/08868764 PCT/ US2005/ 008481 Mass Reten. Cop@DURZIOS/008481
NVR Spec Time (LCM5) (min) (CD30CD, 400MHz), b 8 27
(8, ZH,ATe O 7L 82T (d, J=2Hz, T H)y, 7. 27 e
J=8.8Hz, 1 H), 7.17 (d, J=8.8Hz, o0 1 H), 710M(=’(§%j Reten.
J=8. gflempeund. 4rz, H ~N 1H) 7NOBR (d, J=8.8Hz, Spey , Time
6.95 464.2 5.86 N (d .2Hz, 2H), 6. 92 (> (LIIMﬁ) (min)
- 6. 4\0 J.H), )(S, H)
517 5/(s, 3H),
ﬁ@ﬂg% b 8. 49,
HZ% N|7.70 (t,
651 Qz m73 3 m4é%"1) 3.80
(tQJ séqz 231; N 1
. 5. |-|)J,—5@H462I-5]37216351(@'31Hp b, 1 H)
4.35-4.21 Om '3H), 3| 88.9082770m720£32 5, BY), B. 71- 3. 67
(m 1 H4%0 p\/ 3. 20-3.11 (m 3H), 3.01-2.80|(m 518
O/ (DVBO, 400MFZ), b [L. 15 (S,[ 1T
.OHZ, 1 H, 7.42 (t, \ \\ J=7.6Hz
HeG DIVDO400MHZ) H) 7. 477(3304)( i, J=8. 8Hz,
H 7(44,7.38 (W), 4HY 7@8 (d.dd, | J=8. 4Hz
6/=868H b1H)17 (ddAJ @ 10 O (m
H§and?6 11H5§ 10, 4H), 3,.,) 46§ 27  5.52
@gp 73 42(medi g Q- -
$50 A R Sty [ 7.39 (d
d, 247 b, 3 . ’
(DMSO, 400MHz), & 11.19 (b, TH),
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), 430.2 3.65
4.12-4.09 (m, 2H), 3.15-3.09 (m,
1H), 2.83-2.65 (m, 5H), 1.21 (1,
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 (d,
H) ,

J=8.4Hz, | H),
6.50 (b, H1 H),

WGEODsAsWsH9 N (m 1H),

7.07 (dd, H J=8.4Hz and 2. 0Hz,

4.35-4.29 (m 3H),
3.51-3.47 (m 2H),

3.70-3.60
3. 317CT7U/52005/008481

1

3.19(m T7H), 319- 11(m ZH), bN292
2.88-2.78 (m. 2H), 41 &%R 2 201 %’ Reten.
521 1 H;npoznﬂ7 2.00 1.78 (m 2I—§Pecl 32 Time
(s, 3H 136 WD 2005/ 389764 PCT/ US2005/ 008481 (W¢EMS) |  (min)
. :pec#ims (CCVB) (mn) | O O ~(
(4B0 OMFE ), .86 (. TH) (s, H1 H),
7 22114 -
0(

4) ;? {;

(1Y

d(m,J|F|7 22dd2236

=1. 6Hz,

rl —R ('1—|7

(d J 84Hz 1H), 702(d
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)

“836( I’
; é?é% 76&9’

5.15

(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,
1H), 3.78 (s, 3H), 3.36-3.34 (m,
1H), 2.99 (s, 3H), 2.92-2.88 (m,
2H)

508.2

5.72

(CDCI3, 400MHz), & 7.88-7.77 (m,
1H), 7.43 (d, J=8.0Hz, 1H), 7.23
(d, J=8.8Hz, 1H), 7.1 (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-
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)

3591

5.65

505

(CD30D, 400MHz), 5 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),
3.19-3.11 (m, 1H), 2.89-2.77 (m,
2H), 1.32(s, 3H)

442.0

4.06
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o0 J=8.8Hz, 1 H),
6.49 (b, 1 H),

7.08 (dd,

J=8.8Hz N and 2. 0OHz,
4.34- 4.95.3 3.46 H 4.23 (m 3H),

1H,

W@28303742 (m 2H), 0 3.18-3.12 (m 5H), 2.91-PCTESL005/008481
525 3H)", 1 dz (T, J=7"2ZHz, 6H) Br o (CD30D, [4 ), T 6
7.63 &2 N~0 7.51 (d J=8.OHz, 2H), 7.4Y1as§ N Reten.
J=8. 4 mp@H)ld 7.19 (f, J=1.2HNMR2H), 6. 46| (bSpec p)|, Time
4.31 (s, 2H), 513.2 4.43 4 23-4.20 (m 3H), @.(YS3.|50(min)
(mm N—=N—4H), 3 19-3- 1T (m T H, 2.92 (S, | 6H),

Q.87 ] 2 2|76 (s, 526 3H), 1.31 (s, 3H)
( b 7 me(cm, 40@NH)f 5 84Rz2H)1 | H)
7. 46 67 (24=2.QHz, JHB 7314Ad, 1 |H), 7. 07
( ¥ and > Hz,ﬂ“ﬁz‘n%(ddgl BHzH| 1 by 4.|75
(b, 1 HT 43 M. 21 ?%Z 6@3 3 45§85 31| 532
H, 3.64 (b,N2H), NO ).4. H) 3.19-3.[12
(m 0 4H), 2.9%-% 8p %13:%1)( )%z 27 (m 6H),
2.12-2.05 (m 2H), TPef g e 3H) 137 VO
2005/ 0894 PCT/ US2005/ 008481 I\/ass Reten Conmpound
— NVR Spec Tine (L.}NB (mn) N (CDC13, 400M{z), b
H| 7.43 (b, 1 H), 733730(m H
4) %ﬁ? ot 780l 5 917%53s
453,
)= H
f@ §én 4%5%20 )50 (b, 29|
3 33@9 03g7 5.97
326- 6 7.52-7./45
31 geiom 2H)H)47 Vze&m (6di)
(CD30D, 400MHz), 8 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), 8 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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O~ J=8.4Hz, 1 H), 7.08 (dd, J=8.4Hz N and 2.0Hz, 1
H, 6.48 (b, 1 H), 4.34- 481.3 3.43 H 4.23 (m 3H),

W@2005/084964 3H), 3.23 0 3.13 (m 4H), 2.92-2.80 PaOT/USHP5/008481
529 1.32 (s. 3H (CD30D. 400Mz) 6 7.48 (d. J=1.6Hz,

M, 743 (d J=8.BHe, G J 2H), 7.40 (d

Fmei)%p&}h (dsoJ(_8,4Hi| - 1%“1{40;5 gdzg

390(b /~1H) 3| 52-3.47 (m 3H) 3. 20- 8. .
5.21 (m 2H H)
al 7 m 3H), P. gﬁ,fﬁD 400 g@gq%gfzoo 1.97 (m
171(m ), 7. 7g,6) , 1.32 (|b,
H ( DVBO, 430M‘@)J,—8 im@@deqddl I—P, 9. 80 |(b,
0 (b, 1 H)| JE8BAzat 208k JHLEGERD, 1 H), 7.48
"37- H 7| 31H], mszmum (M7353.47 €9 (m5B.H),| 569
7.00 (ddd J 3; ndJ—ZHtlz zrl 38 33@45@3% 75 4.76 (|d,
J=5.6Hz, 1H), 20 (m 1 H,
2.94- HO salt & 92 %) ”él%)‘l” % F('%?égml H, 532
1 35, 4 (d, J— 6| 8 4 ’), 6 8.99
R% 0_(d §£ 7.¥1 (d. MNo
J—l- 2HZ, H) 7- 57 (6DCH, ¢@0MHE 6778N £dH Jfl. 6Hz, 1
. 39 < -O‘|251&i‘|)l-r68]-1224|H)(7129(h6 4Hz, H1 [H),

b 12.Bizibd BBAZz2AHY, 798 (dN| (b, 1H),
H) J=8ciHa, B8-412(dd (/848 | 3.43 (t, N
38'10'12 , 1), AN2-7.0838, TH)9- 236481 (m  5.12

Hp6 6 4483 \\0
oo;%ﬂag?h oo, e

), 1.39 (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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Mass Reten. Conpound NVMR Spec Tinme (LCMS) (mn) kN

-/ (CD30D, 400MHz),
W@ 200508484 7.38 (d,

6 7.79 (d, d J=8.4Hz, 2H), 7.48
J=8.0Hz, 2H), 7.25 (d, Je@r/851)5/008481

H, 7.07 (dd, J=8.4Hz H and 2.0Hz, 1 H), 6.51 (b, 1
H). 4.35 3H), 3.67 (t, J=4.6Hz, 525.2 4. 76 4.21 (m o
9

)b (= AT B —2H)—3— 26— N-0—3—+—-m—i—H)-
2.91-2.79 (m 2H), |2.62 (s, 1 H), 2.46-2.42 Mmss5H), Reten.
534 Co@fpolmdd (m 2H), 1.32 (NMRH Br ~ (CDSpR: Time
400Miz) | 6 7.62 (s, |1 H), NV/\ 749 (d, ~—@;(§ME) (min)
2H)y 739 {d— N-I=B-4Hz 2H) 7. 10 (5 2H 6. H

4. 18 (@@3@}0490%37662? (SN2, J=4. BHz,
. 8Hz, 75314d. 3=31z%1H). (2219, 3. 34- 3. 30
[\ G-S(8H=, 6, 7.13 (B8 (m 21
3«11 J7 260 (s, 1
i, (): (d, 464.2 5.86
7. i %ﬂ (b, 1 H),
5330 79%s, 5R), 681 3H) |
N, 3_@0 Y s,(;m%,zéléj), 3.19-3. 111
Setayro (m ' |s41 2H)
NI'\ (CD?JU ; 40@#"2), b
r?% %{ 1H, 7.37
2.8Hz 9| (b,
7.70 (t ey OHz 1H), Tl (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, 1H), 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 4.29
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- | 2094 4.99
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
521 (m, 2H), 1.32 (s, 3H)
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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 0 'H(m 1 H, 2.90-2.71

w@ eqosas97e4 1. 32 (b, 3H) 542 (CDC13, 400MHz), 6PCT/US2005/008481
792777(m o/ 1 H, 742739(m8|—|) 726721

TNt T H) 710 (d =8 Az )
5.16-4.97 (m 1 H), |4.56-4.36 (m N O 1 H), 4M@SS4 11 Reten.
(m XFmp@nglV-3.19 335.2 5.45NMR(m 1 H), 2. 8pe. 63 Time

2H) 1 90 (d, J35.6Hz, 1 H), 1.74 (b, 1 LCM$AT (min)
1 / ™

A

|_A/\
3

10691 m—6H)—139V
05/008481 WMass Reten. |[Conpound
) (mon) (CDSOD 400|\/Hz), b 7. 81

b J78876Ms 3. O |
H;d%g 2%1541(:3% 5&8% X

Z. T

5 4%k (M 3H),
TH) 250 (b, BHPp337-73 (m3 gH) ]
t 3@;5 Bz2 92blr2 (3, 2p- |55238017| 61
m2.7249)66 (m111822.48-2.28 ki, (|CDCL3,
7. 912H)s1.38-024 (M, 9H),,1.00, 286 (|s, 1 H),

iz, 1H) (d.¥=818Hz.aH) J=7. 2Hz, ~p 1
1H, 6.63 N(s, 1H, 6.57 (d,
5. 92 (s, 2H), 5.18-5.07 (m 1 H),

3-4 41 (m 1 H), 4.30-4.11 (m 2H)

2{0%024(&)&14251 5(1mM 1026y, 4. 70- 2. 61
. 1847 @ 12)H).75 {4, :&8721H230 ( m 3H),
\  NHD7@7KE,4H|,CBBOD, 400MHz), b

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, 513.2 443

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)

(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), |. 9353 4.94
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)
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7.75 (s, 1 H, 7.52-7.43 (m 2H), NN 7.23 (d,
J=8.4Hz, 1 H), 7.06 (d, J=7.6Hz, 1 H), 6.47 (b, 1 H),
W@ 2@6/089966. 1 4.21 H O 0 4.21 (m 3H), 3.52 (spPCHHB$2005/008481
333 (s TEH) T3 2e-8718 (m IR, 2.91-2.80] 556 (M
2H), 1.32 (s, 3H) O | (CD3OD, 400MHz), b 7.48 Passy | Reten.
, ﬁommnéd, J=8.8Hz, 2H), ¥MRB (d, N _ J=7S5eeg, Time
2H), 7.24 (d, J=8.4Hz, H 1 H, 7.07 (d, J=8.@®EMS) | (min)
H, 0.49 (b, I H), 4735-4 21 (m 3H), 3-64- 4972 469
0l.3. ¢ ?\20-3.11(m 3H), 0 N3.01((s, 3H),
2. . 89-  IN(CRCIZ3400MHz3 bly,892.6D2m2.| 05 (m
2 ., 3H) 1B}, 7.46)(b,18DCE3;7.3006WHz) , b 8. 177,
8. 7. 53021'()87201799(m AHR3Z-22-51® (m O 4H)|
6. 1 H, dHQd’f644\145JﬂB1HHﬂ202H), 4. 43,
4, OHz, 1 @}2H>4 2133%8 4500 8 6.30
4. . 3H) 3% 0216 ':; 25-2.81
(m 2H), 06 (M g "2kz, 3H)
559 140 WD 2005K089764 P %3 § I\/Elss Ret en|
Corrpound VR Spec Ti ms (LCI\/IS) DVBO,
300MHz) , 3 763(s ) N-749(d J63Hz 2H) |,
7.42 (d, %HJJ 7.20 (s, 2H), 6.49 NN (s,
d -4.@¥ (nmy 3I—|IC;D3§)I1350(QI\M-IZ)59'65374545> OuR
A% 880 3H) , (n34lz}37311t51tlm725 2.92-2.73
( Jb ; TH), B98 (dg, J'@Ij}"
N and 2.0Mz, 1H), 6.48 (b, 1H), 4.34- |  481.3 3.43
4.23 (m, 3H), 3.45 (b, 3H), 3.23-
o) 3.13 (m, 4H), 2.92-2.80 (m, 5H),
529 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-
¥ 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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560 O o- (CD30OD, 400MHz), 6 7.52 (d, N J=8.4Hz, 2H),
7.47 (s, 1 H), 7.39- N 7.36 (m 2H), 7.24 (d,
wQd28508%64 H 1 H), 7.06 (dd, J=8.4Hz and 1. 6HzPCMMUSZ05/008481
Hy, 6. 497 (b, 1 "H" "4T45- 4. 23 (m 509.2 5. 18 NMHg
3.84-3.45 (m, 4H), 3/20-3.12 Nk (m 1H), 2. 9 78| Reten.
(m 2fpmpsund. > 19 (m 1H), NMBg.1.89 (m ec 5g1 Time
1.32 (s, 3H) C of ({£D30D, 400|\/Hz) 6 7. 52-'7. MR) |\ (min)
(m 4H), 7.32 (b, L 1), . T H,
o dd, o3#8. 4Hz N/ N & J77%< ) (b, 1 H,
33.52 HO A : 3H),
F'(m 8H, B 2kah ;Unﬁ J845,§2291274
. 32 (s, 3H) and2. z”1H @@3 (WyHz) , 6 5 4.76
. @’ (m 3H) 74241Qm(dH)366(t0J-l216H2H) BRR 04 4
(d, ~—h_Hi 7| OdH)( Sla (o) #28.8HAz219ne2C. 2Hz, 1 H)|
6. 49 (b 483. 1 A 98 | NB.A1 ., 1Hh.238-207D(Mn, oH), 3H) . 3. 89
(b, 0 25%34 3.45 (b, pHRG2E: 18) 3400400, ik 1H),
3.05-3 (m 9H), 2| 9783178 (ny, 21329 3HN. 32 (b, 3H
563 (wsoo Joovaz) 6 7. 47 (d, O N HJ=1[6Fz 1M),
5?35 (d AHz 1180@9?5?67& gg) and ' C N
: . 4.87 (m 1 H,
1H),2§=894 @l%é@S(m 2H),
15. 6Hz apgs, JH244E|7I74181<m ), 3.884, 56g41(dd 351
d 84Hz, [ B¥4.6HZ AV 3(43 (t, 946)8Hz :
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), 6 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 3356.2 545
(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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141 WD 2005/ 089764 PCT/ US2005/ 008481 Mass Reten.

Conpound NWR Spec Tine (LCMS) (mn) C o-/ (CD30D,
wWaooMegYys4 b 7.48 (d, NO J=1.6Hz, 1H), 7.41-7.3PCT/DH2005/008481

3H, N _ 7.23 (d, J=8.4Hz, 2H), 7.07 (dd, H\ ~

J=8 4rzand Z70Fz, TI™H), ©6.46 (b, 511.4 471 N1 Hj;
4.32-4.17 (m 3H), [3.80 (s, 2H), 3.67 (t, =5Vias¥z, | Reten.
2H) ,Compougd, U 3H), 3.30- 6H), 2.B88-Spe®3 |56Time

)
Q
=
2

(m 6H), 1.32 (S 3H C (Dl\/BO 400MHz) , 610. (min)
NHJ=2-8Hz, 1T H)5 975 934 (st H)—753
(s, 1 H, 7. 36 (dd,

o =8. 8Hz and

Assay to Eal uate ; Affﬁgtgmt I;;I_;,:(pgx;_ ap @ gci bl e
Endogedbs VEGF EXpressiBH), E_Fbg.zesbl |;t|-y) of the
conpounds of the invention tmmmul ate

IIy[JU)(I d- IIIUULI UI (S D CIIUU%CIIUUD Vl:\:!— C)\ € ol ot ||a‘)
anal yzed as fo)l ows. (0\?@@: W@@SPW@%S nay be

i n ELI P%@J ; | Briefly]
ris under
ced with

SCE, M), 5 f a cy gund ofg 75
e Carmtfamnﬁﬁmm@omw hen

EL( SA, |apid), BBe-33an@erH) 2b1-283 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

Cl

conditions for, The [d0Se-Tesponse ELI'SA arg anal ogous

to t ho dese/l bed (@B%B 406“,@]?{ 5@37?3; " ? g., seven
onS e, Al

In parallel,

esporse cytoigqucy;gym.&s F’f per f or med
G| o J£T5HeTRgR . 4121@%) ufe- samasd.p 4.21

condiffi o 5 FL4.BAnt, GHEBSKE 4HNa133td)e i nhi bitjon

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

Cl

EC50 and C(_?S/O val ues may be generated for [each

h the nmasbs@b, 400kHR) 51728 ($8at), ds 100% and
| i nhi bi i onse@, D%sHzPref BAG @M Gonpounds| of
i on will |haveskn 2BL5®4qf, J=eaBz,t Han 50,
| ess t han 1HD,7.07 (d, J=8.0Hz, 1H), 6.49

p (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 /| 301(s 3H),2.93 (s, 5H), 2.89-
N | 2.78 (m, 3H), 2.12-2.05 (m, 2H),

1.32 (s, 3H)

(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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20 nore preferably less than 2,
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t han
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“SHowRE tHE 4B Ty of & Typrca—conpound of The
i nvention, Conpound No. 7, to inhibit endogenolfsEGr Reten.
produSempeund t unor tel s undeNMBpoxi c condi t OB, Time
The ELISA EC50 is 0/0025 M while its CC50|(@JIMS) (min)
Cytotoxicity) 15 greater tfam 0.2 M The EC30 for a
ferred ,onpounds of the inventijon is
Tabl e 5. 3P [ M-H]
Ret\ent’i on Ti ne J%% igwél.zo 3.6
5. 28 4.01 k*j 0H232 §**** 4
yREE 5 34-4@5 ilif) 38 b425. 8@ 3. 07 445
7 432482 61 *414)*3*39 HiaB(vd 35, 2@641135 *HxFEQ
431. 25 4. 07 *rkx # ﬂﬁ163ﬁ2£52435m mﬂ*zza 11 389. 24
4,24 ***** 12 4Lﬁ731 3. B30 tm,2H), 1.313s,8H). 24| 4. 89 ***
14 397.22 4.57 *****| 15 457.3 4.24 ***** 16 435.19
4,47 *** 17 447. 14 4.44 ***** 18 431.14|4.55 ***
19 437.26 4.54 *****| 20 389.24 4,22 ***** 121 391. 2
cid. x* 0-92 425,28 4CPQODMWQMHZEQ73?3d23 4,04 ***
8 *xkxkx* 2%: 747 ‘H“k)#c?c39~ ’)6 437. 15
27 399. 25, *7*24 4.2 *xxx
.14 mEE 3@) é éHﬁ 423
, m, | 509.2 5.18
N\/:k O | 4H), 3.84- 345(m 4H), 3.20-3.12
o N (m1H)291278m12H)225
H 2.10 (m, 1H), 1.98-1.89 (m, 4H),
561 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), 5 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 3.09-3.03 (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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31 423.17 4.32 ***** 32 467.25 4.26 ***** 33 457.15

4,29 ***x* 34 383.19 4.42 ***** 143 WD 2005/ 089764
wEANs082605/ 008481 Conpound LCVS [ MrH] LCVS Re¢BOB10051008481

Tifre (m n) ELTSATECS0 M35 42528414 363832
4,37 ****x 37 423, 3| 4,24 ***** 38 355 24 4, OWlass**x Reten.
39 39¢omponndy «xxxx| 40 403. INMR45 ***** |41Spd®. 11 Time

4.59 ***** 42 383.19 4.44 ***** 43 371.31 JIAMS)** (min)
44247918 4. — 4539416 4094642119
4,22 *xkx 042 449. 07| 4. Bhadb* o 403832 4[2 **** 149
1 ] *rex 50 4ﬁa’561|§ H 33 (m ihl [3.23 4. 11
\ 385.3 4. 07 ***7*23@53_8%2% 09%d *1* 54
435. 23 4 PEr** 55 4z&szmzénoeﬁoﬁﬂﬂ 5&14 - 14,4, 19
xxxx  57-49QN 2 FrAM), 458-44169m23—l)43 8(2(3**’ B
444.12 4.12 43§+172H). BP7 At 5=5.0H3 12H)193DB, 4. 04 ****
62 409. 14 4.22\=¥*x | 58HY35006 (m, 6tH, 288-2.83 64 435. 12
4.27 ***37 65 387.2 B.95 *Mx6H), 5§ #1317 4. 24 *xxx |67
4209 3 4 47 *rx%
cl (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,
H S— J=8.8Hz and 2.0Hz, 1H), 4.82- 295.0 4.14
4.71 (m, 1H), 3.62-3.56 (m, 1H),
HCI salt 3.14 (b, 1H), 3.00-2.83 (m, 2H),
6 2.35-2.23 (m, 1H), 2.18-1.82 (m,
568 4H), 1.34 (g, J=6.4Hz, 3H)

4.71

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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68 359.19 3.89 **** 69 449.08 4.55 ****x 70 375.25
4.19 **** 71 304,16 4.12 **** 72 403.15 4.49 ****
WO2003849760 3.59 **** # 74 400.15 4.05 ****  7BCBBF2082008481

47 BRute T Shovidithe WBI12P 8B4 OR7A 40 RGTLAEI005 - QR]AS
. . ..Compound LCIVSG%I\/H-U@L@\/%ﬁ%et eﬁt' on Tine (lm n) ELclloéﬂpound No. 7, to
inhitpogdagenr@isaYBGE epraduction+in tuftipr 38ls sdet lypoxic*conditdns. The ELISA

43 A DA *r*x .19 4.49 **** 80 437.2 3.84
ECso*LS;rﬁk&&glu s7glh6§ 1% _Czigso fé”o?% CY 8033 y) 5% STFAIEE tham(l.% 1@ The ECs for a
serie§ 8P preferfedPnipouiids %h@%eg@oﬁs%govﬁégd*in Behigs/- 15 4. 44

xxx% 86 300919 4,22 ***¥ 87 A03.15 4. 44 **** g8

399.19 4.17 **** 89 434. 0.4, *xxx 90 387.23 4.26
*rx&x Q1 369.27 4. 17 *r** 7.29 4.04 **** 03

CR} Ehyodsd [k (T i Bepn yne n, LS E gl
40518 3. 79 ¢**S891H9 469.22 4. 296%*** 100| 461. 3%*4. 61
*RxE 101 369. 13852826 ****  1024413. 28 4. 0P ** *#Hxxx103
4071 T zE_,,Ub *rEEE 479I'.H;4 3(9.27 4. 1}.35' e P
4 435.23 4.28 Kok ok ok
5 391.28 4.05 Kokok ok
6 425.28 4.07 dok ok ok
7 443.28 4.61 ko ok
#8 415.26 4.25 ok ok ok
9 431.25 4.07 EET T
#10 467.15 . 451 ook ok
11 389.24 4.24 ®okk kK
12 414.31 3.94 stk
13 411.24 4.89 EET T
14 397.22 4.57 # ok kkok
15 < 4573 4.24 ok skok ok
16 435.19 4.47 Rk sk ek
17 447.14 4.44 Fok ok ok
18 431.14 4.55 Rokok ok
19 437.26 4.54 ok
20 389.24 422 ok ok ko
21 391.28 4.04 ok ko
22 425.28 4.11 Ho ok
23 373.23 _ 4.04 Kook kok
24 411.24 4.8 Rk ok ko
25 449.23 4.03 ok ok ok
26 437.15 4.52 Aok ok K
27 399.25 4.11 Fokok ok
28 399.19 42 g
29 435.09 4.14 Rk okk
30 413.22 4,42 ®ok ok kok
31 423.17 432 Hokokok ok
32 467.25 4.26 ko sk
33 457.15 429 ®okok ok ok
34 383.19 442 # ok kok
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105 387.21 4.19 **** 106 373.18 4.04 **** 107 385. 28
4.02 **** 108 359.16 3.92 **** 109 369.34 4.16 ****
W01®5@§’9476424 3 07 **** 111 386.19 3.89 **** 1RQI/BSDO2A008481

218 gampyaa ] TRl S Reispsioy Ty Gris| ELISA G50 wM
2005/ 089764 |PCTARES8005/ 008481 @&dvhpound LAMS [ MEH*
LCME Rejgenton Tisne (m n) ELI SA, 5450 M 117 419. @84, 05
***“ﬁ%@ﬁ'ﬁiﬁ. 42?% ek 1195'_“1. 19416 ¢¢¢*¢****126L
38031 3 Q2 prrxx 03 .32 4 xxx% 120 383 3]
4, 37 **38 123 31@242 2119 **** 4.0D4 351. 14 2. 53**%«
3.35) 499‘193,«&;14 ’3§I*28 1?6 42§ni ?4% *xx 12?¢§71%4*§>€E< 3.9
401l 23 ¥ ‘Eél%**‘“?iﬂ% 385 273 ﬂlzim 612; 263 02%5 31
«++[ 130 385 154%.86 *1* 134 3773 4.04 *F* 135"
§?Z 1€)h{%. ﬂ-%r*** 3}@.@6 44?. 3§nﬂ-. 1141‘** 137 3§£ Ok?ﬂ:% 53
PHPES BRAE N A i

44 479.18 435 Pn—

45 394.16 4.09 R

46 421.19 422 —

47 449.07 4.54 wkk

48 403.32 42 —

49 403.15 4.51 o

50 405.18 3.81 —

51 373.23 4.11 ook

52 355.3 4.07 ok

53 375.26 3.92 .

54 43523 43 —

55 42527 426 ok

56 414.14 4.19 .

57 399.19 42 —

58 469.22 432 .

59 444.12 4.12 .

60 433.17 427 —

61 419.28 4.04 -

62 409.14 422 -

63 435.09 4.16 ok

64 435.12 427 Hikk

65 3872 3.95 .

66 414.17 424 ok

67 429.3 4.47 .

68 359.19 3.89 -

69 449.08 4.55 ok

70 375.25 4.19 o

71 394.16 4.12 ok

72 403.15 4.49 -

73 381.09 3.59 P

#74 400.15 4.05 o

75 387.22 429 ok
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142 462.15 4.11 ***

3.84 **x
W@ 285089784 97

* k%

143 369.23 3.74 ***
145 361.3 4.39 *** 146 400.21 3.81 ***

148 469.01 4.42 ***

149

144 415. 33
147

425PQBUE20881008481

* k% R
36¢ 90922“% SIS E&*ﬂq Wﬁﬁ(@ Ql‘}lyl_séaﬁlg?gy
*x% 106 363. 11449282 *t* 156 341.21 2. .46 [*** BT
4071. 14 7?;;. .78 ***391b§6 WD 2005/ 0&9@64 PCT/ U‘>2(105/;?:@8481
L R AT L S A E IS A o8
45(Q. 1578. 95 ***4371161 33. 05 2. 3% ** 162 |325. 26™. 66
***'_ }@? 31‘) 2’11%%;24 164 462.19 _733487 *xx ]6‘5 3,7@"*&1&_
2 188 351 03B xs kmﬂ;qoqv 57;;;1 33’*?;?‘ f%;-“{pwﬁ
351, 07 82. 51 [***3912B1 363.00 2. 689%* 172 384. 213" 52
172 ?1%32 2.124 ﬁf528174LN/‘£\ g §% §6* }z5 443. ':'3':'3 *4‘*&5‘9:*
17 Lu:sFu y. //35 g 8398173767, 1738 363 11T 43T

85 437.15 4.44 ST

86 399.19 422 *Ak R

87 403.15 4.44 Rk k

88 399.19 4.17 Hkokk

89 434.07 4.04 Rkowk

90 387.23 4.26 ok

91 369.27 4.17 ok kK

92 377.29 4.04 ES TR

93 435.23 429 fokk %k

94 369.17 424 TTL

95 449.06 4.51 Eh kR

96 341.27 3.89 Kk o

97 387.19 4.2 sk ok

98 405.18 3.79 ok

99 469.22 4.29 *okok &

100 461.32 4.61 Kk k

101 369.17 4.26 ook ok ok

102 413.28 4,02 TTL

103 407.1 4.05 rTeY

104 375.27 4.11 ok ok

105 387.21 4.19 SET T

106 373.18 4.04 ok ok

107 385.28 4.02 Hkokok

108 359.16 3.92 ok ok

109 369.34 4.16 Hkokok

110 374.24 3.07 Kok ok ok

111 386.19 3.89 ok ok ok

112 369.27 2.63 ok ok

113 399.13 4.01 EETES

114 389.3 4,05 ook

115 435.13 4.14 ko

116 407.16 4.09 Fkk ok
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179 450.14 3.89 ** 180 421.19 2.65 ** 181 363.15
2.46 ** 182 419.14 4.14 ** 183 389.29 4.14 ** 184
WwWa 35839744 1 185 328.02 2.41 ** 186 462.19 3. SRCT/US2008008481

317, Goop? | Loyg Vel Lhinichab bt | By B0 ges
103 201D 2|53 4928194]319 21 24859 ** 195 494 ¥%* 2 79
* % 19613419 22 46609 **| 197 317346 2.41 ** 198+347.08
Cortpoulll Lays ARy LV et ot on T o () ELL SA
ECS0 M09 448, 3033, 95|** 200 3%3.09 2. 45 ** Y1
36. 0912 36 *x A@03 464.2 4.32 k37 203 301 18 2x@y **
P 3 T T 20 S0 A, A e e
3.97 *123 21( 3131%?1 2 83 **  2131%15 26 4.[07 *****512
389.2 2288 ** 24134407]1 2. 46 *353 214 357.[07 2. 48 **
2157319,237 424 553 4.14 .
126 4233 3.95 Hokk
127 371.31 3.9 Hok
128 371.31 3.62 H K
129 449,13 3.81 Hkk
130 401.23 3.56 .
131 385.22 3.74 Fkk
132 363.06 2.31 koK
133 385.15 3.86 T
134 377.3 4.04 ook
135 397.15 2.42 ook
136 443.33 4.11 Ty
137 361.07 2.53 Hokok
138 345.07 3.15 Hokk
139 400.27 4.01 ok ok
140 488.23 4.36 Hkk
141 42521 4.37 ook
142 462.15 4.11 Kok ok
143 369.23 3.74 *kk
144 415.33 3.84 ks
145 361.3 4.39 k%
146 400.21 3.81 ook
147 438.21 3.97 Fkok
148 469.01 442 *okok
149 425.25 4.24 Hokok
150 504.2 4.68 Fikk
151 397.01 2.44 Hkok
152 369.21 3.59 *kk
153 372.21 2.36 Hkok
154 377.29 3.97 Fokok
155 363.11 2.32 Rk ok
156 341.21 2.46 ook
157 407.14 1.78 * ok
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439
307
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250
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283.1 2.41 ** 217
220 308.23 2.37 **

418.17 3.62 ** 218
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8 F* 226 369,34 4.01 ** 227 327.16 2.26 ** 228
%ﬂmﬁmﬁmﬁ *th%%ﬁ@iE 28 R tioR it Ofhnind3| Frdsa 8830 um
3537 9766‘382@6 51 25 3 733?%5;??;_8 \’% 2 74*1* ;;7
11 15941 | 2385U1B0. 24 3.77 2397328.16 2|35 240
27 {3087 [148 (W) 2008/ 089764 F63/ US2005/ P0BAB L+
SV TR A < T AN AU MRS = 5
D * 16244 512325267 * | 245 48528662 * 24p 498 *2*54 *
47463 36| * H48 283. 23 2. 24254 249 3391 17 3.4 *
355 30857 - 2511207262 26— —252-B41 2% 244
165 371.31 3.65 *xk
166 354.28 (-Boc) 3.95 o
167 432.16 3.87 ok
168 351.08 24 #kk
169 385.35 4.09 ok
170 351.07 2.51 #ik
171 363.09 2.68 o
172 384.21 3.52 #
173 319.2 224 #x
174 N/A 2.38 o
175 443.33 4.09 x4
176 417.30 277 *
177 398.17 3.67 xx
178 363.11 231 ok
179 450.14 3.89 o
180 421.19 2.65 *
181 363.15 2.46 *ox
182 419.14 4.14 *x
183 389.29 4.14 *x
184 431.27 4.1 *k
185 328.02 2.41 xox
186 462.19 3.81 o
187 44328 3.99 *
188 446.19 3.81 ok
189 405.19 3.8 *ok
190 317.16 2.7 wx
191 369.23 3.89 #x
192 495.28 4.89 o
193 297.2 2.53 #x
194 319.21 2.19 o
195 494,25 2.79 =
196 419.22 4.09 o
197 317.16 2.41 o
198 317.08 2.53 *x
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255
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256 345.2 2.26 * 257 335.21 2.34 * 258 459.27 3.72 *
WQ30AFE6L4 3.52 * 260 287.26 2.36 * 261 287PQBURIBS0084s1
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27Q 3700023 3. 193¢3.09271| 369. 34 2462 * 272|374. 3¥+2. 90
Y AR R A it B
457, 282‘11z 11| #g2xixkx 280 40 10 3.92|* 281"
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305 341.08 2.48 *
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307 350.32 3.35 *
308 432.27 3.92 *
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311 345.19 2.58 *
312 420.28 4.12 *
313 279.28 2.18 *
314 293.24 2.20 *
315 297.26 2.17 *
316 472.26 3.85 *
317 428.25 3.95 *
318 309 2.25 *
319 284.09 2.1 *
320 356.21 2.37 *
321 279.2 2.1 *
322 279.2 1.76 *
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364 484.3 2.49 ***xx**

4.42 367 402.8 4,37 ****
W@ 206/089764 370 427.0 3. 99 *****

48
37
38
4.
38
3.
39
3.
39
3.

365 457.3 4.06 ***
368 430.9 4.79
371 469.0

366 553.3
** 369 427.0

5. 27PGI/RS2005/008481
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0 53873 4. 29 ** 1300 4805323 **x**k 301 562 .55
53 *326** | 3926UW3. 4|3.88 ***483 3093 447| 1 6.58 **xxx
P Ay 5 A8sasIg T 1395 4813853 51 " TTfT 396 4113
SETIREHNTR 200493 418 43 xreck” 25174513
DO %329 %+ | 40D.08%4. 4 (3. 71 ***486 403 479\ 3 4. 23 ****x

330 0.0047 4.24 *

331 ~0.010 2.94 *

#332 ~0.010 4 *

333 410.27 3.64 %

334 426.24 3.39 *

335 466.23 4.64 *k¥

336 438.31 4.31 *%

337 454.24 4.63 T

338 474.32 4.33 K

339 412.3 3.83 *

340 446.33 449 *

341 44726 4.25 ko

342 371.31 3.88 ok

343 371.31 3.61 *

344 459.31 491 ke k

345 383.35 444 Rk

346 587 4.04 Rk ok

347 451.16 3.93 ok ok ok

348 479.28 4.13 KREAE

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 ook

353 497.16 3.94 EETE:

354 525.2 419 ok k3%

355 511.21 3.81 ok kK

356 490.3 3.93 ok

357 534.23 3.93 * k%

358 4332 3.45 1]

359 511.25 3.64 *okok

360 516 3.82 o ok

361 474.26 3.02 ok ko

362 427 4.2 ok ok

363 412.4 1.80 *
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404 473.6 3.78 ***** 152 WO 2005/ 089764
PCT/ US2005/ 008481 Conpound LCVMS [ MrH LCMS Retenti on
waRevs/089Th4) ELI SA EC50 M 405 551.17 4. 58 *****PCH0B2005/008481

425 Gt | voois O BE eedforFime [0 Serf2R s
443, 4 F486 T+*+4843417 73 4 4123‘9:::** “ala 458" 4 16
*x 4% 36814 U39 4574 31 [****  AYB6637. 64 282 **wekx
P e L DO A S R R PTG S8
4 A1Q 1 fg' 98 AA B =20 =000 D.CI-Q**
421 55%730 h. 054028 x+ | 427 350434 4 17 **ixx 455
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2311 R EEIEEE]
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I 37930 431_ 3273)_ 41 e % 5 4 453199522 2 5 05 **?i*ﬁ’{ 29
489. 4 41114 T***8690433 B578.44 2.82 ***** 434 46*;5*18
5.95 *3Mxx* 4404%86.43 3. 95 ***xxid **
374 436.9 4.66 Kok
375 461 4.92 *%
376 385 3.79 *%
377 *
378 *
379 *
380 %
381 *
382 *
383 417.2 4.93 *odok 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 EETT L)
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 ok 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
397 535.3 4.29 Rk sk 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
402 494.4 3.71 rr—
403 479.3 423 ook ek
404 473.6 3.78 Rk kkk
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441 482.1 5.11 **** 442 367.1 2.92 **** 443 436.2
5.25 **** 444 455.28 3.73 **** 445 478 3.67 ****
W(1518)5M®7R4)05/ 089764 PCT/ US2005/ 008481 ConpounpiCi/ChM®05/008481

LM R TS P T TEN R ghafh R0 BEA R 3
449 489524 b 65HA%+ 450 587 484 ***x 451 AR
5&’5;‘%@@%452 459 3 3,56 **** 41453 553. 1|6, 13+t *
N L I AR RN I A
2,61 *4%8*  hoo 559 30 4. 16 ***#09461 454 3 5 9F ¥Erx
462 S8RSE P 8577~ 63 495 $As4 13 “+*1 4644930
e, o A ey o M0 D00, 2T A
5.07 *4H* k70 864 3 31 90 *+*+* 3871 620 18 3 83 472
33%.3 Bgb2 {***474i73 495 3 4.68.8%* 474 511 2+4+99
AL 8 S g s T [ 470 400 3¢5 7 7| 772V 1
414 439.4 431 ok ok ok
415 637.64 2.82 ok koK
416 31141 4.39 TITE
417 562.47 4.15 P—
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 ok ok ok
422 359.29 4.17 Hokkokk
423 4474 3.56 ook Kok
424 594.2 [M-H] 4.58 Hok kR
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 EETT Y
436 477.4 3.93 ok koK
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 373 Rk
445 478 3.67 Kook
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478 525.1 3.25 ***

* k%

W@ 2006/089764 484 539.2 3.02 ***
349.1 6.03 ***

479

481 549.3 5.29 ***

538.3 2.76 *** 480
482 522.3 3.95 ***

456.1 4. 26
483 470.1

485 398.9 4.18 PCT/US2H8H008481
154 WO 2005/ 089764 PCT/ US2005/ 008481
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512 523 %25 60 ***73513 1361 1 5 $90+*+ 514|405 34 67
* ok k 453 553.1 6.13 ok
454 579.3 2.75 whhk
455 583 3.84 .
456 4743 2.44 *hohk
457 455 34 Hhkk
458 456.3 2.51 ok ok o
459 4703 2.61 whork
460 509.30 4.16 ok
461 4543 5.98 Hhotk
462 580.56 2.85 *hkn
463 495.44 413 Tk
464 493.0 5.71 Hhork
465 507.4 3.98 *Hrn
466 555.2 3.14 *hokn
467 524.2 4.02 *Hn
468 582.2 281 *hokn
469 5252 5.07 *hohx
470 554.3 3.90 *hork
471 620.18 3.85 Hhork
472 335.3 5.52 Hhork
473 495.3 4.68 =
474 511.2 4.99 #h
475 483 3.87 whk
476 400 3.45 *hr
477 249.1 3.67 Hhk
478 525.1 325 ik
479 538.3 2.76 =
480 456.1 4.26 o
481 549.3 5.29 wh
482 522.3 3.95 =
483 470.1 4.46 wah
434 539.2 3.02 =
485 398.9 4.18 *h
486 349.1 6.03 =
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515 363.5 6.34 **
518 517.6 5.03 **

516
519

527.1 3.16 **
527.2 3.88 **

517 464.2 5.86
520 426.2 4.29

WO 2005886509. 4 4.99 * * 522 383.3 4.10 **  52BCHBS2005/008481
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495 403.3 4.16 *xk
496 430.2 3.65 *ork
497 281.0 3.84 kk
498 481.4 4.81 Hxk
499 423.3 5.15 *kk
500 506.29 3.85 ok
501 534.3 2.68 HHE
502 518.3 2.76 Fk
503 508.2 5.72 ko
504 359.1 5.65 ok
505 442.0 4.06 ok
506 386.3 5.32 ok
507 450 3.19 ok
508 397.1 5.97 Rk
509 511.4 5.05 *kx
510 3214 5.19 Rk
511 383.1 5.75 ok
512 523.1 5.69 HEE
513 361.1 5.12 *kx
514 495.3 4.67 Rk
515 363.5 6.34 ok
516 527.1 3.16 **
517 464.2 5.86 ok
518 517.6 5.03 h
519 527.2 3.88 *ok
520 426.2 4.29 *
521 509.4 4.99 o
522 383.3 4.10 *k
523 439.0 6.11 *F
524 412.1 4.13 o
525 4.95.3 3.46 *
526 513.2 443 *
527 535.3 4.94 **
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552 511.3 3.56 **
555 372 2.89 556 456.1 4.21 **
WGQ@S@SW669 559 460.8 4.96 **

557 538.4
560 596. 3 4.

553 440.9 5.75 554 482.32 3.41 **

3.71 ** 558
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466, 3758 34 |*** 2585 516,33 3, 4576+ ** 586 |387. 27‘2 13
xxHkx 587 AG7. 3Y.B. 66| *** 58&K.A55.26 3. 69 *** xx

536 482.29 3.29 ok

537 476.3 2.51 *k

538 516.37 3.49 *k

539 337.3 [M-H] 2.14 *%

540 428.28 3.43 *x

541 525.2 442 ok

542 398.1 3.95 *ok

543 466.34 3.29 ol

544 723.58 3.92 Fk ok

545 466.31 3.28 %

546 426.3 2.26 il

547 335.2 5.45 ok

548 516.37 3.46 *k

549 414 2.89 *ok

550 496 4.58 ok

551 544.5 2.78 *k

552 511.3 3.56 *%

553 440.9 5.75 ok

554 482.32 3.41 ok

555 372 2.89 *a

556 456.1 421 *ok

557 5384 3.71 ok

558 497.2 4.69 *ok

559 460.8 4,96 Hk

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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589 471.3 3.83 590 495.31 3.64 **** 591 541.35 3.73
FrxxEx 592 523.42 3.58 ***** 593 541.38 3.69 ***x*
WOoADsHYG6B8 3.83 *** 595 431.21 4.01 **** S9BCHBI2088/008481
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601 505921 5. 790885 498 2 4 18 *¥+* 503 413 187419
=45 §04 446. 1892286 F 605 508923 3. 84 ***** 806
e TNV G MO it
PCT/ USSB05/ 00848520 Conpound | ONE* 1LI\/H-I—[L LCVS Ref'éntion
Ti gre (msn) ELI sm&a:so M 610 ***%14 611 ** |612 491* 23
31 s 34 sot oBEag 17 e 237 6o1 57 |4 1g siir
614 49%56 2/63 4783« 19 521 68 80 *****J 620 *445_5
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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 #3k ok
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 R
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 ok ook
599 513.17 4.19 SRk
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 doeok 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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626 493.6 3.48 ****
3.62 ***

627 511.6 3.53 *****
629 527.5 3.72 ***x**

628 527.4
630 573.5 3.75 ***x**
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663 476195 3|87 H2nG* 2.80 otk oo

620 4455 3.23 sk
621 459.5 3.40 ST T
622 4595 3.38 P——.
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 K
637 621.62 2.77 ok ok ok
638 580.56 2.80 sk o ook
639 496.54 3.28 *okok ook
640 552.64 2.48 ek
641 445.55 4.13 ko
642 381.49 3.97 Rk kokk
643 397.47 3.95 ok sk ok
644 39545 3.78 okt
645 521.15 4.17 Aok ok
646 531.11 4,58 ok ok
647 505.18 4.7 ®okk ok
648 437.19 4,15 Kook ok
649 477.21 4.1 ok ko ok
650 487.18 43 ok ok ok
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663 491.6 3.63 ***** 664 507.6 3.80 ***** 665 485.6
3.85 **** 666 485.6 3.83 ***** 667 486.6 3.95 *****
W(G@(BDSESSH%AB 3 58 ***** 669 521.6 3.88 *****  GHOI/BRWOH008481

& oy | (EVSWETe] RS ptenion Tlng gBL ] Ceisg ko ion
**A% @16 535. 6548.305 xfxx  B77 BB5.6 4. 15 |**** **6*78
5515 %98 77 (699 487 ©3 93 [ir 680 399 & dre7
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660 543.7 4.92 Rk gk
661 459.5 3.63 Hok ok
662 471.5 3.87 ok kok
663 491.6 3.63 Aok ko ok
664 507.6 3.80 ok gk
665 485.6 3.85 ok ok ok
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 ook ook
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
680 599.5 427 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 o
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

159



700 566.6 2.45 ****

701 596.6 2.47 ****

702 594.6

2.43 **** 703 592.6 2.48 **** 704 607.6 2.20 705
wWOIW588Pe7 **** 706 576.5 3.58 ***** 707 47HCHUSDOT08481
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702 594.6 2.43 ok

703 592.6 2.48 sokkok

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 HdkR

714 509.51 4.43 L

715 482.46 4.28 HAok ok

716 457.47 4.05 Rk

717 459.59 433 *kokk

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 HAkE

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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737 580.6 3.17 **** 738 578.5 3.02 ***** 739 576.6
3.17 ***** 740 591.6 2.75 *** 741 616.5 2.62 ***
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U741 616.5 3 .
742 559.5 3.13 Fokkkok
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 HoE kK
747 542.6 2.93 dkok ok
748 540.5 2.85 *okkok
749 538.6 2.93 Rk
750 553.6 2.55 Aok skok ok
751 521.5 2.92 Fokkk
752 522.5 3.87 EEEE 3
753 542.6 2.98 ook
754 552.6 *okkEE
755 540.6 3.17 T
756 570.6 3.17 Aok ok
757 568.6 3.07 Kook ok
758 566.6 3.17 Hkk
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 Aok o
766 570.6 2.70 kol k
767 568.6 2.82 kK
768 583.6 247 wxkk
769 608.6 2.38 *k*
770 551.5 2.73 Rk
771 552.5 3.65 ok kR
772 580.5 3.03 Aok ok
773 590.6 3.12 *ok ok k
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783 606.5 3.18 sk ok ok

784 594.5 3.27 ETITIT

785 624.5 3.22 Kk okok ok

786 622.5 3.12 Stk ok

787 620.5 3.20 ok ook

788 635.6 2.85 ®kokk

789 660.5 2.68 *kk

790 603.5 322 ko ok

791 604.5 4.25 Rk ek

792 480.50 2.98 Rk gk

793 494,50 2.97 Rk Ak

794 494.50 2.97 ok

795 496.48 2.97 3k kok

796 563.50 2.41 oK

797 522.48 2.50 ok ok ok

798 538.48 2.92 ok sk ok

799 535.49 2.35 ok

800 503.40 2.52 dokok ok

801 504.43 3.42 Aok ko

802 504.42 3.37 ETITT]

803 579.48 242 *xk ok

804 538.48 2.43 Aok ok

805 584.50 2.52 ST

806 554.40 2.47 Kok ok

807 540.47 2.50 Sokok ko

808 551.48 2.33 Hkkok

809 516.45 2.47 EE TR

810 520.40 3.21 ok

811 520.40 3.12 ko ok

812 466.4 3.27 Hdokokok

813 466.4 3.18 ook o

814 465.4 2.38 ko ok
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813 466.4 3.

18 *kk k%%

814 465.4 2.38 *****
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* R KFE y *FEF
o1e by, 1 erts Rl T Cchs etk B din? | OgLIARCs 1t
3. 47 *8¥ g1 A6 4 2|55 **xx 3dpp 493 43, 73 ¥ s
4823 5PF64 2.9549%4** | # 824 538704 2. 83 *H*** 4825
AR I NP I P i
2 o3 #8i8x |y 8491447 b 2 5o **34 4 830|501 4% 35
833 538194 3.[50 #¥44 834 532.4 R **** §35 53t
- LIS SIS EOY R O TS LN R
3.98 *83% 4 gaf9%%9 313 08 ***235 gga2 543 3 285
xxxlkx gdh BA3 57393 2. 7h *****  BA 451, 91 |3, 58 wh#wk
e T T TR BT T
# 824 5394 2.83 T
# 825 5194 2.58 *®
826 496.4 3.07 TT
827 496.4 2.98 ETTT
| 828 495 .4 232 o
829 495.4 328 ook
# 830 527.4 2.53 e ok o
# 831 541.4 2.50 Hk oKk
# 832 5214 2.35
833 532.4 3.50 Rk
834 532.4 3.42 Rk ok
835 531.4 2.57 #kk
836 5314 3.67 ook ok
# 837 563.4 2.93 kAR
# 838 5774 2.82 ok ok
839 548.3 3.63 Fkok &
840 548.3 3.58 Hokokok
# 841 579.3 3.08 Aok
# 842 593.3 2.95 Rk
# 843 5734 2.75 Hkokokk
844 451.91 3.58 *k
845 648.48 445 kR
846 526.45 2.57 *kow
847 568.37 3.40 Hkokk
848 585.30 3.57 ook
849 604.37 3.52 Hk ok ok
850 540.39 2.60 Hkk
851 495.06 437 ok
852 539.08 417 ST
853 549.09 438 Hkskook
854 523.17 473 ok ok ok
855 455.19 4,15 Hokokok
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850 540.39 2.60 851 495.06 4.37 ****x*
853 549. 09 4,38 *****

* Kk k k%

W@2WsAE649 4. 15 ****

854 523.17 4.73 *****

852 539.08 4. 17
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2179 865+« | 8842480. 54 3.54 **08+ ggp 494 57 568
*A***866 447.37 4.04 B
867 577.43 2.85 ki
868 477.14 437 ST
869 504.53 3.62 Fkkk
870 493.55 2.80 Hokokk
871 489.54 2.72 Rk
872 493.55 2.80 Rk kAR
873 503.54 2.73 £k ok
8§74 479.2 2.74 ok
875 425.52 4.27 * ok ok
876 492.52 3.57 ok
877 489.54 2.72 sk ok ko
878 508.55 3.82 kA
879 507.55 2.90 Fokokok
880 459.49 4.24 stk o ok o
881 471.45 422 H Rk ¥
882 542.51 3.87 fkok ok
883 494.50 3.67 Hok
884 544.27 2.79 ERTLE
885 490.54 3.54 fhkkk
886 494.57 3.68 SRk
887 521.62 2.93 ook
888 558.54 3.70 Rk sk kok
889 545.55 2.93 ok Rk
890 490.49 3.48 kR
891 528.49 3.69 ook
892 546.50 3.75 ELTEY
893 461.49 4.36 ok ok ok
894 580.47 2.72 o
895 491.51 2.77 sk ok
896 576.49 4.00 ok
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545,55 2,93 ***%x

888 558.54 3.70 *****
890 490.49 3.48 ****x*
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164 —WO2005-089764
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527] 30 986 52 [ ** 48953977 561 53 2ABk xxxxx k923 615751
2.9 *™yr* 514.47 3.54 ok k ok
908 582.43 2.79 PTTT
909 514.21 2.75 Hk Rk
910 539.45 3.97 TTT L
911 527.54 2.88 sk ok oKk
912 530.53 2.67 ok oh ok
913 626.6 2.88 ke dok
914 514.55 2.60 EEEEE
915 509.56 4.63 Rk ok ko
916 626.40 2.82 Ty
917 561.46 2.95 sk o
918 642.56 2.85 Kok ok ok ok
919 543.45 4.82 Hkokokk
920 557.57 2.87 LTI
921 527.39 4.52 LEEE T
922 561.53 2.85 koo
923 612.51 2.92 wkkk ok
924 498.20 2.71 ®ok ok ok
925 596.54 2.88 ko ok
926 5.62 3.85 Kok ok
927 540.65 425 ok o ook
928 510.52 3.10 sk ok
929 506.46 2.95 SRTTTY
930 500.48 2.83 fokok ok
931 467.39 4.17 ook ok
932 548.49 3.17 Hokok ok ok
933 596.37 2.79 gk kok
934 561.53 2.95 Kok ok
935 496.54 3.37 Hagkkok
936 582.6 2.83 ok s ok
937 555.61 2.55 Fofokk ok
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2. 70 *94% 510 2.44 ok

948 48247 2.88 ok ok

949 524.55 3.22 P

950 506.46 2.87 .

951 544.53 327 ®k ko

952 530.53 3.12 P,

953 552.46 2.90 Rk ok

954 403 4.11 P

955 397 3.9 Kokkk

956 484 55 242 P

957 495.52 2.62 .

958 542.36 3.84 Rk

959 496.24 2.81 Hdkskok

960 639.57 2.70 -

961 593.52 2.64 -

962 516.59 2.65 koK

963 593.61 2.72 -,

964 598.55 2.83 -

965 544.53 3.15 -

966 564.45 3.32 -

967 491.57 4.00 —

968 512.51 2.73 Kkkk

969 492.46 2.90 -

970 609.54 272 e,

971 468.46 2.78 -

972 496.47 3.02 EETT:

973 578.47 3.80 -

974 528.34 3.79 ok

975 431.5 3.10 dokok

976 564.46 3.23 .

977 568.53 2.85 .

978 578.45 3.30 ®skok
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961 593.52 2.64 962 516.59 2.65 **** 963 593.61 2.72
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988 605.62 2.52 ok ok
989 564.61 2.55 Hok ok
990 610.62 2.67 PrE T
991 580.58 2.60 ok

992 566.61 2.60 ko

993 577.61 2.45 HE AR
994 545.54 2.57 Akk ok
995 546.57 3.53 Hskk kK
996 578.46 3.71 sk ok

# (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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# (S) Isonmer prepared and tested. Werein: 1 star, >
| uM (1000 nM 2 stars, 0.2 to 1 uM (200 nMto 1000 nM
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will generelén inhalit fumtirigrewihEoratEryst 66%i, oh CARPRITY Hotherebipltredted control
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groups {Jgia pet sERWR)- so show activity in the fol | owi ng

B3

cod n .:dgk,thgf 1SS eSS -IagiiatuggtgéggF
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rhhg €OmAP @é%%wvmw argitestedrigyasses thedih fﬁcfsw ah@whodlesterase 5
d S S
(PDESg %g@n‘gﬁﬂg f‘TJg{ %kf'?é’t 8h PDESSICHGHy q% el %smg %ﬁefnhggléEfﬁcwncy

or seven days. he tunors nm
Fluoresexes BdlafivatiionniAseaya fHEREB)rdge fione dMblecilar Sdv@iesb(iflee HEFP assay

con ai nj.n, P ej nase .i nhi bi tors. ul der, et a
- bl SgTPBh dh5being Rowerty bl R GRGE CGMP s a
Y
s 46 RS AR GO PRL MBS SoEshel BN T PR i o bind
to a bhxdrr@ mgtﬁs él"rhe c@h%sdnstmetmmbngl reagRat! conple mesalisdy a highly

1 (H; traturmr VEGF | evels are nornmalized to the
polarizg ‘(‘%"F??e{% ?:tSntrau ons. 167 WO 2005/ 089764

REG/ YSRONSHROR4SIL ofﬂﬁtﬂﬁlﬁdn@soap%nﬂﬁer@fontdaﬁpm 5 activity. After

i nvention, when used for one week on a 100 mm 3 tunor,

combinjig tecg@h@ﬂau FREF (GalBiaCheanond ghov@MPiypbsirate. dhe migoss is incubated
at roon? 3 ng%reescp{ %ﬂr?t&g(yseﬂl fh e}zftesregg 9 ag%ng folftclg])gl 3R or a positive

control (MY@NMAAIPNTEROrdBfionik fs@pbed Bigor wdditiin of thé biARES: reSgehfeFluorescence
conpounds of the invention are tested to _assess their

polarizgtiqneis [deisrminge op o diendweysinga seitingoroegnmeaded, by {he nppufacturer. As
f

s cviaBlESLFRS, L2 ABAALL Krks HELEAS bR iy or DS i

compm(istdlﬁ%’)hel@dsnfvemnmhﬂiil ecul ar Devices. The HEFP assay

nmeasyres . the activity of PDE:5 usi ng
AT plicgis and peteateRRbER oS ced E%lecgy%ated by reference to the
t4sa obARELAY oPGtent appli I
same QAT AP cackENRIGN UCAEECRY of TICAL application was specifically and
individmallst mdmahdmaﬂbmglcoqm@cd by irdfefen@\/P subst r at e: bi ndi ng

][Pﬁﬂvgflgli é’gﬁfl S?xﬁpé 1 Shalélrésﬁ éb?zggrﬂﬂ 6§a1€1ﬂb?Y.Fe those having
ordlnargj‘oéifﬂp%‘@?e otk \irlheclédilﬁﬁﬁﬁdé?ﬁarﬁ‘tfpﬁia% %Edl‘ﬁbﬁﬂonsAefrE g\o/émble in the

mbi ni ng reconbi narit PDES (Cal Bi oChenm) and the c
embodmﬁ@@ watheut waparting tfoore the feachibgst 8dreadt Pdbisich modifications are

. t erature f nyt.es t.he presence or absence
mtendegfe‘g@‘é)ﬁ‘b%"mé,se wi ”Bg‘]% UGS oehe igfesf: (Tadal afil). The
reaction is stopped upon addition of the binding

reagent. Fluorescence polarization is deternm ned on a

Vi ew ux using a setting reconmended by the
manufacturer. As is evident fromFIG 2, the
conpounds of the invention do not inhibit the activity
of PDE-5 in conparison to the positive control. Al
publ i cations and patent applications cited herein are
i ncorporated by reference to the O sane extent as if
each individual publication or patent application was
specifically and
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reference. Although certain enbodi nents have been
wdeswsrosted | n detail above, those having ordi RATS2005/008481
art will clearly understand that many
WHA’P&% (TL%at ?Egﬁs are possible in the enbodinents w thout
dlepArmeﬁhgd fforoimhibitengt EEGH modudtioarieaf subjict, comphising administering a

nodi fj cations i nt enconpassed w thin
VEGF%‘E"EH%W“B? @WW@EP?EHWHBZSV\D 2005/ 089764

PCT/ US2005/ 008481 WHAT IS CLAIMED: 1. A nethod for

i nhibiting VEGF production in a subject, conprising

adm nistering a VEG-inhibiting amoldgt of a compound

of Formula (I), 1 R3 XBA R NAR 5H (I) or a

phar maceuti call,y acceptabl e sa Bydrate, solvate,

cl at hr at e, pol)§' & or sKereoi soner of said

conmpound, to a su¥ I’\ nedd thereAf—:—R%O wherei n, X

is hydrogen; a Cl : [ [

with one or nore -eH—

hal ogen; a Cl to CS o opti onall y substituted

with a C6 to ClO aryr groupN Ais QRer N, Bis Cor

N, with the proviso that at {east one of Aor Bis N,

and that when Ais N, Bis fp C R is a hydroxyl

group; a Cl to C8 al kyl groug optionally substituted

with an alkylthio group, to 10 nenbered

heteroaryl, a C6 to ClO aryl group optionally

surbspharmbeailtimhli}ha@:epﬂabhﬁalt bydraien sl papddathtape, gelpuompt, racemate

R., ;e C2 t al .k C2 to C8
or Sterﬁl%ﬂ}:‘%‘{f%fg?lggﬁmpﬁu@ g s lﬁgﬁ%é‘%ﬁ%e%égulﬁ%@ Zr ocycloe group,

Woss:&hn the heterocycle group is optionally
substliut ed with 20 at |east one independently
%Ilehy@@ghtal et Coxadkylaaptomallzlskldidnied GYlﬂaneﬁt aninogg halogens; a

al k u

hyaroxy RSt hiBist s Qe B e p B A Co o Cuo et group;
optd oRalN;y substituted with at |east one independently
sel ected hal o oxo, am no, al kylam no, acetam no,
thisoC opN, a‘rlwg@ Ricyisgribalst legst epecy A or BipNapyd tht when A is N, B is
optionally substituted wth at |east one
i ndependently selected R, group; 25 R, is a hal ogen;

R Ci¥ AYidréxyd Igtdup,, a @30 Gty grodye roptmnetllyez;ubstitﬁteﬂwluth &n alkylthio
optionally substituted with a C1L to C6, al kyl

group,taoS tpol %ﬁ*ﬁb?@@l hefgtoardcy b+ & Carfrararep @n’twﬁlly W@ﬂ@}tw with at least

one 1n<%%%% yl?’%e:ﬁ%%%gk_o' O&}P %n%%alﬁggﬁ'ﬁ érfdﬂ% d onid tCgaallg}nyf Broup; a 3

to 12 rﬁdrkbdrsdjhétmyyqle arodp} whér&mtherhﬁemiydsiegmupay optnaorgﬂp wpbstituted with

at leas] ey MREPRIEHY 5elptfed haliasir Son BVGI Abitming, egtgmipo, thio, or
alkylthg@c#%gggo%/e%% gl%g%l\é}nbefbdcﬂetel%g%l VRoBPORhORR @t heteroaryl group is

optionally substituted with at least one independently selected halogen, oxo, amino,

G

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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to C6 al kyl group, wherein the alkyl group is
optionally substituted with at | east one
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C<0>I3§Rt Gpe el Peuple Rt Seandly pibEbTeuhiS Eldlcs atys a c,
to C 6}9‘9@%%) Cf;sﬁk@&y‘l egl d}atbC@geE]lkS’ﬁylcl %t@@1@hﬂ§px\)éheré‘1n5the aryl is

ered heteroaryl;
opthh@IYeMéWt@é Wit apleasitae emdep@mftenﬂ}étselﬁ@ieé Gelogpw or C1 to Cy alkoxy; a 5

to IZOrB%négt?rglg lhétegc%J DS it Utﬁdd(lgj}%erﬁa he e%gffgleggrggﬁggfﬁ% gae he%rocycle is

optiohgilyefubsiititedl with a@leds@ ok 1r@1|ei5($ﬂde@tﬂ)5t k€lbatd Ycabftel T—@(‘Oéd)-Rn, 5t0 6
with a hydroxyl, Cl to alkox?/ amno%grou

meml@ﬁrk@ IhaWrcmclgr @mﬂil tr Ca adiwi apgory YaISllleltm S hryﬁ@xyl Cy to Cy

alkox?f léﬁ(l F;160 e tdr%glllgﬁ{no?%ﬂ% lét%itowll gl \Jg}g?e?ﬁ t}%rbilﬁyl is optionally

substﬁﬁty.ﬂ withrat rh@;ast otic ddefenddidlyngetdoraach tbe:t@lknx)yg Cg t@Cquyl, amino, or 3
wherein_the am no and heterao ycI e groups are

to 12orﬁemg?{gql| tergclyﬁg:t grpw,e\ﬂhwlpﬁ, ¢ amno;and Befgrocycle groups are optionally
' I 0

substi_tﬁét?%@%ﬁ%? '1%1%% %%Qh&égkﬁ&jenqg sElgﬁth rcg é&é ﬁl alk?ﬁ %a;? o(g(r -C(O)O R group;
t R1B mhayrbegmj ahigtdesxydra/b tg rlﬁupemhelﬁ‘d hbterd%ylagr‘oyﬂ) a C; to Cg 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—efoggcl%g; SHOTY ele%lb;?edi}egﬁgwl rzﬁrcé%% Qﬂharyl group; a -C(0)-

R¢ ggumtm‘c(@)oé@@@%agC@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

Ieast one lndependently selected hal ogen, hanaIkyI,

~A a ~ A ~A a P~ s
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5 heterocycle is optionally substituted with a
-C(O-R" group; a 5 to 6 nenbered heteroaryl; a
Wwo bicaiogd7eam no group; a G to C8 al kyl group, PETEDEI005/008481

t he iahkdtog; GuRmisio ORhéreimaht YmsmPRtdptivhaly subktifatedt with at least one
| east one i ndependent |y sel ected halogen, a Cl to CA
indepahdendly selgctoth &nyo Qx)alkYéOKEG toCamyl gpyi: 2 Coedyw Rfyl wherein the aryl

is opg%%-ozlleﬁt%%té%ﬁ% ag)igﬁ 85?{31@‘%&%6 JQ Mec&éh%%éﬁé@ Ih}e{loalkyl hydroxyl,

C; ’[O'O‘lcélms} ent{ % (rhyélkﬂ%@ﬂlp, aC@)-rQ a@to&ﬂ fnemjobregdmtqbocyale@herem the
ikn grou a 6 to ClO aryl u le)
heterocrygleanswptlpgalbfpwb@h fady with 195 1G(ORe BT 1 ¥e Be‘a@‘tﬂ ghe heteroaryl; a

thlaz%lpgrgﬁlg ng?@]} Lye 1R1'.':b7be Qltk?%ﬁia O‘Qﬁ&e nl.‘hE rafkég gilou%% ggtlonally substituted

C1 o rou
with ﬂbﬁﬁﬁldﬁe 1hdl®eﬁidnylbf sgleotep ha!bgep,ta Gnad IOy aﬁtdxs(t alpheradoxy, a Cg to Cyo

arl, wor;@it a(%)%ss one %nﬁipgqnar(}gl%lg}/ sel ect %%ﬂgectygﬁa-C(O)OR

rou ryl, 5 to 6 nenbered heteroaryl, C(O) R,,, -0 15
& I%(O) R, ,, or hydroxyl group, V\herel n the C6 to C10
aryy is gndnppndmtlga iydmgah; a/Cs b€t alfkentyd dgrounts Ia Gt to Caealkynyl group; a Cs

one i ndepen enII selecte a rQu
to CgrylsSiathy Bhggenthe zreis i g iega Ryrigied §itnc¥es Frgifdependently
selecféldk}%ﬁo flol’riﬁo' @{ Rpt] 91&?1 LGZ(O)@JR?' tdrt—@RgdorVd thiak, hl%@lﬁgroup, wherein
one | ndependently sel eéted 'hal ogen or al koxy grou

the alkyCgroup iCopticmally sulgﬁtl(cjugl withait tgapt qne;én@pynd@ﬂd@slepgd halogen Cito

I b ted it
c. 483 ESPEL: YuSHR bbb beE o B, 3351 AR EPRREIARD! Koy R, o
C(O)aﬂ{ Yk hg8:RuPL orop xQHéirEﬂnythé Q36 10,4681 gidupHs aptibiedlstsubstituted with at
depend en?ll sel ect ed hal ogen, hydroxyl, Cl to C4

least ahk mdyper@yat&wsel@@eck I@alm oghploalkyl goepi) R, gr oup,

ein up 0 | . tonall
\;\{}g% {5 tautlyécgo%mnf al g%gp, Wh ﬂfat e)(; )%%/kyé rgro%p is optionally
subsﬁ’tﬂﬂ:ldtvﬁﬁl ataeast o@é mdppdéiﬂyntlbfé‘semltdddmwdgeﬁ ols alksky fgraupgl ot Chto Cyo aryl
at | east one independently sel ect a
groupyhessipthe @yl gepupas gpip@;;@yy sg% Bxpth@i ?qgaét o @aﬁgﬂndently selected

a hydroxyl, Cl to C4 al koxy, am no, or Cl
halo no%%lko'ggl)g r’oup, R3 is hydrogen or -C(O-Rg; Rg is

a Ryt 2>l togCpaikyl gaoupg rdptionag lyo sybstititest wiith ath]@agmnqolndependenﬂy

RER T I R T -

the a% Lﬁ)oling?gp% ﬁ&ﬂ?ftsﬁf)ﬁﬁﬁﬁﬁ Svifhl R Uhst WREC BLINCY Elﬁoxy group and the

e group 1s'optionally substituted with a-
aryl @t@)p— ﬁay dreooytionaliyl smbstguted viith 2t lesst @ne idepgadently selected halogen,

5/.089 PCT/ US2005/,008481, 2. A nethod of cl 1,
Ydrﬁﬁgr@l??éaﬁ]éo’%’oﬁ%@nar ROXS %]FPB(%?}H’ g? Fgr m(J)I ac(?lzran)
X R B b &Y, 1CaNko9t adindhar OP@atk dlled|drdtp;

accept abl e salt, hydrate, solvate, clathrate,
poRy iednydngenac ei¢@)eRE or st er eoi somer of sai d

Cogg 6§Jﬁgayflrsoxgﬁgli%§§oﬂoagl Of n8 Cg?b@ ?%hﬁp‘f‘%ﬁ n}gé ?%F%r%iogally substituted
with(4 ®)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, or 3.
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4. A method of claim1l, wherein said conpound is a
conpound of Formula (I-b), X NR2 a Np(CH2)p k H

wd200508%4n 10 (1-b) or a pharmaceutical | y acce@r/asioes/008481

or stereoisomer o

hal ogen; 15 mig,0, 1, 2, or 3;

3. 5. A nethod cl aiq 4, wheg 5

(S) isomer of a comf Q ormul NtR» . 172 wo

2005/ 089764 PCT/ US] ‘ . et hod™ of claim 1,

wherein said conpo [ pound, of Formula (1-1),

XNR2 NRL H(I-1) iND. ydrogen; a

hydroxy group; a halogen; a ¢1-C4 alkyl; a Cl to C5

al koxy, optionally substituHad with a C6 to C8 aryl

group; R1 is a hydroxy group, "'a Cl1 to C8 al kyl group,

optionally substituted withIa)C6 to C8 aryl group,

wherein the C6 to C8 aryl group is optionally

subs tphtuih@dutidalll adteptds balgngdige, gobiafe, cRithriR] PEI9EMEHE racemate

roup; a hed;eroaryl group; and a C6 to C8 aryl group,
PkeaaRUdt ed with at 10 | east one Ro group;

Ro is a halogen; a Cl to C6 al kyl, optionally

sabst | ﬁu@é@oan'of plabp @, whengbr wihedmpmmd igao (Pdsoneref armompound of

I't, , I
R R L
s pis O, 1, 2, or

Formlﬂggl"-‘%f. a nitro group; an am no group; an am noal kyl
group,

an acetam de group; an imdazole group; or

ORa; i s.hyd en; Cl to, C6 al kyl, optionall

Stst | APEEORPT T heT RO BIdeogoue b Prind oY Fomege (1-0).
aryl group; or a -C(OORDb; Rhis ClL to C4 al kyl

group; R2 isXa hydrogen; a/hydraxy; a heteroaryl

group; a Cl to £ » g oup, oN-i-cRngy substituted

wi th an al koxy, Oeteroaryl, 6r C6 to C8 aryl
group; a -(O)-

(CHa)p

7\

—7>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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C(OORd group; a -C(ONHRd group; a -C(S)NHRd
group; a -S(02)-Re group; or (1S)- 20
WO s@prggryd - carbami c acid tert-butyl ester; R PGI/US2005/008481
hy ér oger; methdd wbciahnll] Wibrely idcongpduhtl azob@apiid of Formula (5]
group; a piperazinyl group, optionally substituted
wth a-CO roup; a Cl to @6—ahkyl group,
optionally subsf\{uted vvlth a/hal ogen, an_al koxy, or
hydroxy group; Rd I \ a benzN—g p; a Cl to
C8 al kyl group, opfj gd with=a 25
hal ogen or an al ko D; p—+6—C8 aryl group,
| east \one hal ogen, C1l
to C5 alkyl, -C(OORe,” or ORgN Re is ydrogen; a Cl
to C6 al kyl group, optionally\substitutéd with at
| east one hal ogen or al koxy oup; or a C6 to C8 aryl
group; and 173 WD 2005/ 089764  PCT/ US2005/ 008481 n is
0, 1, 2, or j.or a phar maceu{ iigal Iy acceptable salt,
Whelt%%/r{jrate, solvate, clathrate, zol ynor ph, racemate or
ér eoi soner of said conpound. 7 A net hod of claim 6,
anne ihpdge Llgpexingrous; Altalégeh; h €Y alefl; & (5 8PP UIMdxy, optionally
Formula (l-1). 5 8. A net od of claimi, wherein

Subsgfé‘itfdi‘@élﬁﬁ&gﬁ@%§ryég€%’tﬁ’pound sel ected from Formul as

5(' %bls' %}%\c‘.&?}%&g{oh &) C1 BJ Cgf alﬁrl(*fm%) ’OR§ {)aehl?yl S&lpgtlt§1.]e§||\’)1 zﬁ% to Cg aryl

grouﬁ Whﬁéinl\thbl G R G!g MyngdeNs Sptuﬁlall\lyRubd;ﬁt(lﬂeda;)'ltH-lat( lleasft)one @, group; a

| Re\ lh S Re X N s NRL NR1 tg?
heterlqqule RJOUPRR eteroary group; and a Cg to 8 aryl group, optlonally subs uted with at

2

least one R group;

Rg is a halogen; a C; to Cg 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 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
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XSN-\<S RLH(I-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
said compound, to a‘g bject inn herein, R.

a CL t 06 al kyl,

O 2 IIy
ith'g I nore hal-oge roxyIN_<
' to C5 al kox

§(| S hydr oge
ums

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
substituted with &Ryl east 20 one independently
sel ected Ro group; a\C2 to C8 al kyenyl group; a C2 t%d

X C8 al kynyl , a 3NH

¥ X NH
\ — N N_ig

0
\ R N R
H (I-e) H (I-f)
0] Re
X N |s| R X O
- - e
) 1 A
N R, O
\ 1 N R,
H (I-9) H (1-h)
R¢
X S
N%
\ S
N Ry
H (I-i)

or a pharmaceutically acceptable salt, hydrate, solvate, clathrate, polymorph, racemate

or stereoisomer of said compound.
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20

to 12 nenbered heterocycle group, wherein the
heterocycle group is optionally substituted with at
wo e@ssone | ndependent|y sel ect ed hal ogen, 0XOPCHDB2005/008481

abkyl a 0

o) UsabOR B h EP Pl Rk Gl coBall B0 SORBAL selgeted from
Formiles @rjpar (Itk)gr oup, wherein the heteroaryl group is

optionally substituted V\%‘;h at | east one independent lFY

sel ected hal ogen, oxo, 2 al kyl am no, acetam ng,

thio, or alkylthig p;, or a C6 to CI| o aryl—grRHup,

e TeT ét er oc ; ~ayherein
the amno group\is opti Baally substituted w h a C1 Ro
C6 alkyl, -G(OQ-Rb, -C(O b, a sulfonyl, b (0

al kyl sul f onyl , d13 to 10 nerbered heter ocycl e group
ORk 'a‘iﬂﬁhhélceﬁti&h‘ﬂg‘ éc@élﬁ@lesﬁllﬁ Bydraté( QatdR cldthrate, golymorph, racemate
-C(O - NH nmenber ed het er ocycl e; to 6
orstemmbmeedfMWmmlylld a c 10 to C6 al kyl group,
wherein the al kyl group is optionally substituted with
atl0l eAsmetbné foi nidptnglengiogerseisdot e duthyady congprising administering an

. _hal ogen, am or 3t ed heterocycl e group,
anti-agiopenic, apguat ar?8m€PBJPJCg éﬁ‘?}"“‘r‘r@bﬁ ocycl e gr oup are

optionally substituted with at | east

| east one i nde%ndent ly sel ect g0 to C4 al koxy

-ORa group; Ra i al kyl ene; a

at | east one independently s'gll ected thdroxyl

to 12 menbered heterocycl e, @r 5 to 12 heteroaryl

to 12 nmenbered heteroaryl optlonally substltute w th
ny’I or al kyl sul fonyl, further wherein and the

i ndependently selected Cl to C4 al kyl @r oup, which C1
to C4 alkyl group is optionally suylfstituted with at
group, am no gros no gr\oup, or 5to 10
nmenber ed heterocyc G C(O - R‘\“g'nglp; or an
-C(O O Rb group; A to C8 al kyl,
wherein the al kyl substituted wth
hal ogen, Cl1 to C4 al koxy, ani\no, al kyl am no,
acetamde, -C(O-Rb, -C(OOHY, C6 to 20 C10 aryl, 3
group, further wherein the kylam no is optionally
Sigpat zﬂﬁaﬁhﬁ&uﬂbéﬂ'y Fchtar1eXyl, hydirdid, dobvHed odts@ey po cﬂfpﬁ racemate
or steggo@omes omid peppouIkyorhibjerhbyRaeA thaseofacet ani de i's
optqeonal |y substituted with a d to C4 al koxy,

het & Bjidfﬁg@l QrOpp Cg althgd,i dp’tﬁ*nhﬂ!y sulissititéd) tréith (Wietdj’r mo@lhalogens a
to C4 al kyl op tlonall substituted with a
hydrogybgrpupr@a@g% : qﬁ@@w, oPBpnal HRYIHiee erﬁth %6 FOSCw aryl group;
fs(t),‘)ﬂ .an am no an al kyl am no, wherein the
’Ak lam nb is optionally substituted with a hydroxyl,
amB ﬂ;rﬁl BON, sfithahdpiloaizb nieat able@ht one oEA &l B @Y, aral that whek?A is N, B is
nmenbered heterocycle optionally substituted with at

- G Jeast one i ndependently selected ClL to C6 al kyl, oxo,

- d N9&nddtituted with an alkylthi
AR o s £ &5 TR0 TR it iy st
groupi; ) 5@4 l8Inkonlerediha@@rotry],@BCatokemn ptyl gaot(pZontmnﬂgy sublstituyeld; with at least

one iZieBeRdePHY SRS Ro oo A B AkeissbiauRt b S8k syt sroup; a 3
to 12 BRNALEN Hb%erg%yc‘l@gl%p aki@ey thédhderot feld grot iPEtRMally substituted with

het er oar yl 12 'menber ed het erocycl e group,

at leashemei mdependenstye sdesied dalogen.opxé,orminoy a inpyeegdamino, thio, or
with at | east one independently sel ected acetam de,
-(OOR,, 5to 6 nenbereqyheterocycle, or Cl to C6
al kyl optionally substituted with a hydroxyl, Cl to C4
35 al koxy, amino group, or alkylamno group; or a Cl
to C8 al kyl, wherein the alkyl is optionally 176
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35

WD 2005/ 089764 PCT/ US2005/ 008481 substituted with at
| east one independently selected C1 to C4 al koxy, C6
WO 00080897684 vyl , am no, or 3 to 12 nenbered het ePOTYL1065/008481
alkyltioo giupyvae 5 eion 12 hgenbiee I?e?é}oh?t AR OWEerBihOHRSh&@ERaryl group is
tonally substituted with I"east one
Optloqaﬁﬁeé‘é‘?‘%!@ﬁ?q yWHB| alctleast Gmer gndependenily, sezaed 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 ahgrBpodyRite; aaseianyl, mhm@rrb@heedulfonyl is optionally

to .G
substﬁgﬂﬁdﬁ%zﬁﬁ Y ¢ Cé)‘? ﬁﬁR‘c’} é}rao%Po ) }ﬂeﬁaéf %e&%&cdsscﬁeg raBL%nm% group, wherein
the amigpSyrony Re Reptiogaltyu pubsatutéﬁ 9ithOaRe; 1@ muﬂkyla -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 graupy | whespier ienalkdie gaoup is |(1pt10m11}0 rsalbdtiyuted with at least one
t.h_a ast one |nd ntly. sel ected

mdepﬁiﬂ?&gv %e%ﬁ%ﬁ ygﬁﬁ?ﬁf?f %&&Fﬁxwm &y %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
al kyl

substltl[l%‘de&fﬂﬁ‘ vﬁ% leas‘il o g?elgy?n'ngn %ce?cg %é ptPI g‘h& 1$o§)<y group,yammo 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

O 014 By QB Qnably, ﬁk&ﬁ%; @o"‘ktgm%g W@ﬁﬁb’ LR C; alkyl,

d 1s°i ndependent]y "h
Wherelgrthapa,lkyd gPup msGﬁatmhkly}nyhbsgm&tb with &b leab0 oﬁél@ncﬁﬁ)%denﬂ?; selected

wher ei e aryl is optionally substituted w
hydror3f. WeBigell Gh 8 ¢ ailkBinabing: S Borise et oR, GO0, Cato
C I t3rfb @Jm&rﬁb )

10 ar& al gr ou%éd \f\ﬂﬁgérﬁé?yﬁk?% g Saofcﬁqlz %?%ﬂggf@mq{é’f %% i ‘(}'herem the
alkylargimogs ppmr@ﬁy\mbsutmed athst hsminmyl,mdép endeblkbyy, s laeSie membered
Clto henyl oxy,

heteroaég{ pgt %g’:;?lihgﬁwgdt fgyiﬁ&bg} £4 ﬁé}{lal koﬁeﬂ Wﬁere{no}heRhcetamﬂe is

1 I
il BN 9 YRR SR SIS, Bl

I
heterOWﬁé g p?eﬁl@tm y sultissedvithad Ogén Coraliydloptibially wbstitpted with a
a Cl to C6 al kyl group, wherein
hydmx? E% a ’k%ﬁ@&r 3U] é{%i@ e PIAHPRBTOWibst i tuted with at

IRi,aSst hgﬂx@xyh dﬁp%ﬁﬁ@t by eﬂl%ﬂfl@l‘ﬁlrﬁ)d WRrSRE theO'] Hﬁ‘ﬁﬁx is optionally
a to ClO aryl- group, wherein t e ar

Substmgﬁ% wpthi ashxfbpmdnam pipingy, B8 afleylaneidom O taCylalasy, o 6eto 12 mcmbered

s USRI LSS5 ) SRR BRI SR o i v

C(0)OiRast adrte 1|2nﬂememe hétleisbar}a @p&iehABt RBsttaleddBith a C; to C4 alkyl; a C,
f} drox;lég:l C ? koxy, cyano, C6 to Cl0 aryl, or

to Csa %S( 2 kqmbraepm to theaUéYnyé,xgl Griouprorayl, bfdlereln 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 St élealtnawpg%ﬁosxeéftq%a@mnad%m(})m)O-Rn, 5to 6
s RroE 1.5 8L Vi, S BT . o

aIkoxy,ﬁymn@)quupg (375 gkky],arrano grauppoga Qo Catadieyd whdrbie theralk§l isSoptionally
optionally substituted wi{itsa C6 to Cl0 cycl oal kyl
group or a 5 to 10 nenbered heteroaryl group; or a 5

to 10
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menber ed heterocycl e group, wherein the heterocycle
group is optionally substituted with a- C(O-R" group;
w@r@sH8915460, 1, 2, or3. 11. A nmet hod of cl ai m 10, P@UTESI0F008481

subsifttél FRARPIA on® idHRARAMY Sodliel Rl WD aliox) e 0XCi sy, amino, or 3

ar nmac V”'act
to 13 athdmbehgdjhaerepyd@ Igntmpe whetedn kireadraino mki)&retﬁroctycld goRpBER optionally

d d. 1 t hod of
subshfuih & GR PEF Fdelad Bl & us 6yl PoRBrCEDOaRs eroup
I
et or B YRt THES 2%, ﬁ&%ﬁ”ﬁ“pﬁ’%%‘?%{ﬁ Syt o Co ally

grouy, wherrinRbe plkgHgioup itHoptRoialty stistifutedvitbra hsydroxyll a C1 to C4 alkoxy, a 3
T A LN
O b 000N OIS s 1901,
grouP(?l’ﬁK@ZbBS%@GBA&B (MR )-8 Rosegrbvapd oo? -S(Q$Rigoupher ei n
SRR G, b R et oo
1ndep@ﬂpﬁ1l§n§blec$ed80pmﬂp@alﬁﬂ chC6Ft@ ATy b1 gloud) a CeXo g 53'1 vj}ﬁereln the aryl

armaceutically acceptabl e sal

is OHWH%%}{ @ S%Té‘%e@a‘t"éh a&ﬁaﬁtmtlédepsmeylﬂﬁ splected él@man,ehalmlkyl hydroxyl,
C tcﬁé 51?9* %F@ @S? gl%ﬁ/ffj% HIJ %ﬂ@? I%{d%c])g écﬁ 5 %en&r@he&g&ﬂde yvherein the
hetetﬁiydl@ 1£5ptainhby()subsnipltéd) m\athl ¥ -C(O)-R,, group; 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;
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10 substituted with a C6 to C8 aryl group; RL is a

hydroxy group; a ClL to C8 al kyl group, optionally
waewsostret ed with a C6 to C8 aryl group, wherRCTUS1905/008481

CR,t18 aC@dm&yll goouptpar smapt gionp) Whersmbﬁlbiatmneds wptidnadly substituted

i hASL, e P rqupe o heLeropycl e grqup o heteroanyl
mem Vc?%flét&ll&ﬁ% (%LEJ, @xtheréng @?e[ h&%cﬁ@e QEQUHPis obfiofily §1b'§t1tuted with a-

gen; optionally substituted wt
C(O)-eraup; and e hal ogen groups; a cyano group; a hitro
groug; gg am no group; an am noal kyl group; an
5 nt g}oup an i mdazole group; or ORa; Rais
hydrogen 1 to,.C6 al kyl, optionally, substituted
wilth a%wawgﬁe feim dPowpersin sgidgpmpaymess HeSRPRg s Fogpula (I-a),
a-C(OORb; 20 Rois C to 4 alkyl group; R2 is a
hydrogen; a hydQxy; a _heteroafyl o¢oup; a Cl to C8
al kyl group, optiORe i tut ech-Rozan al koxy,
hydr oxy, heteroaryl
-C(O-Rc group; a ‘a-QQNHm
group; a -C(S)NH Rd ™gr-gup TQ S(QR) - E% group; or (1S)-
i sopropyl -carbam c acid tert but yl tr; 25 Re is
hydr ogen; a 4-norpholinyl greyp; a thlazoleanino
group; a piperazinyl group, ptionally substituted
with a -C(OCH3 group; a C 1ty Co al kyl group,
optionally substituted mﬁtg a hal ogen, an al koxy, or
hydr, 7, 0
i >S{>9 ﬁ%%nﬁé&uﬂca%ea%g%a%ggg{é MR, Lot Lot %%ﬁgé g%g@&orﬁ# racemate
10  or stemoisoarabt saidaspondt ed with a halogen or an al koxy
group; a C6 to C8 aryl group, optionally substituted
wiibh atA heasid reimhel, egeisin Géidtdén%uﬂd keydn (S) oA RE & compound
or ORe; Re is a hydrogen acClto al kyl group,
of Formulp 6@k | y substituted with at Ieast one halogen 5 or
al koxy group; or a C6 to C8 ar group; and n is 0, 1,
2,130r 3\ medhod af plairh 3@, whereinesiai %npqménm porapguhd of Formula (I-b),
conpound is an (S) isoner of a conpound of Formula
(1-1). 17. Aynet hod of clai/m 10\ wherein said conmpound
is a conpound sele Ias (l-c), (1-d),

(I-e), (1-f), ( XRd OX R X\ \
N--~ NI -<\0O H(l d Rd Rd x
NH x NHN ~ \ \

N (CHZ)p

\

H / \\

(Ro)m
15 (1-b)

or a pharmaceutically acceptable salt, hydrate, solvate, clathrate, polymorph, racemate
or stereoisomer of said compound,
wherein:
X is a halogen;
20 mis0,1,2,or3;and
‘pis0,1,2,0r 3.
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0 SNR NR H(l-e) H(I-f) ORe x 11 X O NS Re
N--\< S ON %R NR H((I-9) H(l-h) 180 WO
wQo@5/0888764 PCT/ US2005/ 008481 Rf X N --<<Z SPEI/BSRD5/008481

(114) oA meibbdofaléntlidc ahkitinshepbabbendsilan, (Shisdmat 6f a compound
sol aée, cl athrate, polynorph, racemate or

of F edi¥omer of said conpound. 18. A method of claim
10, wherein said conpound is a conmpound selected from
5 For mulasethed pf clgim (G, whereirzaigzomypopndis angqnipoungd of Formula (I-1),
R RL H(H H(lI-k) or a pharmaceutically acceptable
salt, hydrate, ol vate, clathrgte, pglynorph, racemate

or stereoi sone d. 19. hod for
treating a di sease in a sb‘%{§§2 sai d

di sease or disorde the group
consi sting of. cant opat hy,
rheumatoid arthritisy eroscl erosi s,

obesity, chronic inflammuati ohY and exmiati 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>ISB A- R NR H

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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15 (1) or a pharmaceutically acceptable salt, hydrate,
sol vate, clathrate, polynorph, racemate or
wmz@smsmscrrer of said conmpound, to a subject iPCTHERL05/008481

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

het erocycl e group is optionally substituted with a Cl
to C4 alkyl optionally substituted with a
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35 hydroxyl group, -C(O-R,, -C(OOR,,, or an oxo

group; 182 WD 2005/089764 PCT/ US2005/ 008481 Rb is
whyasosyb4 an am no; an al kyl am no, wherei n t hBCT/US2005/008481

al kylamino is optionally substit ut1g§|I with a hydroxyl

an am no, an alkylamno, a Cl to C4 I\koxy, a3to 12

menbered heter oc&l e opt subst | ut ed vvlth at

| east one i ndepen al kyl , oxo,
&oaryl
o AA=lkyl; aCl 5

- (OOR,,, or a5

optionally substitut's C
to C4 alkoxy; a C to akbnyl CZtoCSaIkynyI
a C6 to C10 aryl, wherein th aryI I'S (pptionally

substituted with at | east o i ndependent’ly sel ect ed

hab09 8Rardlackdi taH

het er ga?ylac IC y%ceﬁtlte&r{r)gééyal%%ﬁé{ag’ gg%egg fé?%ats polymorph, racemate
or stwh@usgncr Qﬂseldif@trmounojlcl e is optionally substituted

Wi | ea n endent |y sel ected acetam de,

"oy & 4 S8hid 28 it ERERAGH i Fempeunsl for camppwidcslected from
Fomﬁﬂé@){h )Qm([-gyal I y substituted with a hydroxyl, Cl to C4

10 l]<oxy, am no group, or alkylamno group; or a Cl

toC8aIkyI, wherein theRd kyl is optionally R,
substituted with ai_l|east one independently sel ect

ClXo &4 al koxy, 10 arylX_am no

menbexe , Wher eNy

het er ptl onal |y at
| east : { selected (4

or - : gr owp; (S a hydrogex g

to 10 ne ered Neteroary:t group; a ClIto C8 L1 kyI 1B

group, wherein the al kyl gr oyp is optionall y\
substituted wthHa hydroxy a Cl to C4 alkody, a 3 (k)
to 10 nenbered heterocycle, a 5 to 10 nenbered

hearex D@Tmh?ewpgﬁgg‘t@pmm ﬂﬁyh}é?gﬁu ﬁl%hI%eR dcil(lt@}a‘te ,F®lymorph, racemate
roup; a group; a
or Steg@%%“%@ﬁﬁ%f&ﬂp%‘b‘ﬁ? a -C(S)-ORe group; a -S(02)-Re
% group of a-C(S)-S-Rf group; Re
! yér%@té‘ﬂ %lrn r%?rﬂnﬂcf‘ WPASE S lisorder dhiansrbjest, cﬂ@td dltﬁ@,SByDr disorder
I bgbint ke
* e‘%& A e Ch oty Rl s AR, S TRBIENY heymtgia. s
psorlas@s, @ﬂ@r(a;pgttqsw\hbcseuyn c]nrbmcalnﬂhmmaﬁom,rmidm@ﬂht}{ve macular degeneration,
h Stltmﬁﬁ east . one |ndependentl sel ect ed
W er‘HﬁI S nme po‘é‘?‘RWSCS h?f‘g?'(‘i‘ks\}?rmg @1 theganeutieglivoeifective @mount of a
compbndf Rirkla @f,0uP: -C(O-R,; a5 to 6 menbered
het erocycl e, Wwherein the heterocycle is optionally
substituted with a -C(O-R' group; ai to 6 nmenbered
heteroaryl; a thiazol eam no group; €1 to C8 al kyl
group, wherein the alkyl group is
substituted 25Xv th at | east o
sel ect ed hal ogen,
to C10 aryl, -C(Qy-
am no group, optid uted/with a -C(OOR
group; Rd is inde p
al kenyl group; a C2 nyl gr bup; a C6 to Cl10
aryl group, wherein the aryl'|is optlcﬁﬁlly substituted
with at | east one independent\l y 30 sel ected hal ogen,
nitro, Cl to C6 al kyl, C(O)(HRe, or -ORei or a Cl to
C8 al kyl group, wherein the (gl kyl group is optionally
substituted with at |east oné€ independently sel ected
har @g?élnrm@tuﬂl@llymcaﬁw«t salcﬂlydmt@ébohiaka;xlathmhe pyllymoyph racemate
nber ed aryl, -C(O)-
or Ster%glsggf@p%}{%na?’ ’GIP&({';‘E e@‘i"&d‘ﬁe a}‘? g’l nthe C6 to ClO
afhlere@if,oup is optionally substituted with at | east
one i ndependently sel ect ed ggf ogen or hal oal kyl group;
183 WD 2005/ 089764 PCT/ US2005/ 008481 Re is a hydrogen;
a Cl to G al kyl group, wherein the alkyl group is
optionally
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substituted with at | east one independently sel ected
hal ogen or al koxy group; or a C6 to C10 aryl group,
WoR@sessTes he aryl group is optionally substituPETUS2N$008481

aty hse@;sdm%fiﬁ al @fiﬁpee @lﬂ@l | éﬁ)tﬁ)%hl@f Sesktinhied QGO ordnbRXNalogens; a

group; grou optionally
hydrosmhgpup,uat lediogmnt ihCatO Cedkoxxo rmptmmdb'm@ shisnied yVIthseeCew @d aryl group;
ogen Nhydroxyl Cl to &4 al koxy, cyano, C6 to C10
?‘S/ 'F 2C(O) - R,, group, wherein the al koxy group

mlsmﬁopﬂt {vahahd pro®idb siidt tatifeRét ot lolf AASr B &ANT arN®atGAhdrOA is N, B is
C4 al koxy group and the aryl group nay be optionally

C; substituted with at |east one independently selected

?:2% Q?E'ﬁydr&%ﬂ %r%ﬁﬁﬁoa gf‘to £3 afcl glré‘u% BptigohR? %ul%ﬁﬁutt% u}n% an alkylthio
group;i% ne IOQﬂienQieréthﬁoaiylg)al CgtroC(EIﬂ@ aryl @&upsoﬂmwdﬂl}gﬁms@mted with at least
i s a hydroxyl group;; an am_no

one m%meﬁﬁr ﬁ@eﬁﬁﬁ* Ro grapptGadh &s e\}kssems%grwm &2 tw%@ ﬁlkanﬁegroupa a3
to 12 h‘%%n%ped%‘f’éﬂ@cﬁyérogé %éé:lfl ik 18&@1‘80)#2 ?i%gpﬁ &Rlonal Fubstltuted with

roar et'eroc
at leagt @up, 1ndk}&né¢mlyt kededteat dnlogye| exqr animoj sallqﬂﬂmmn,alabqtammo thio, or

b
alkylGjo” 3roupp.+ & Tl RoREBPIEN shoiragy P kN Whaspa e aRM erow is
optloﬁafﬂefa sﬁl)?s'ﬁﬁﬂh@ dwﬁfl 011834t Bodd -iRdependently’ elbbib® ha{‘ﬂo%%jﬂ bxo0, amino,

or a pharnaceuti cal I y accept abl e sal
alkylamyido zicetamgnd, vhiveor dkthio gtoup; pod Gatsr Bh, aryl greumoptionally substituted

. er eoi soner of said c ound. 21. A nethod of claim
Wlth% oas ﬁgfﬁ’%@?@ég&ﬁ%g% HPan (S) isomer of a
RUAGhalentQr 834nd; @l nitdo; 2l 8AIFNE1 2QPefedB M E4ulfonyl is optionall
P%USZOOS%OMS%Z A net hod O?Q@d aim 19, vvherelyn P Y

substigetpd “@tbrm6utvdca alksl oo s B esmisvcriteroycles)an andingRoup, wherein
te apkag § QIR Shodtu®l B ATETE R il Lo Re -COOR @
sulfor@ﬂﬂ atﬂmk)ﬂﬁulfdnm; QrBetod 0 ther@bersd Eét@ﬁie?ﬂﬂ%fo@fopﬁahﬂly substltuted with a -
C(0)@- Rnang(O). NI\f\IAjE?b, a Sn{o 6 ﬁelrrf’be?edhl?e!te(:)roce}?c'le rg é %o g membe%ed heteroaryl; a C;
to Cg alkyl group, 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 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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pisO, 1, 2, or 3. 10 23. A nethod of claim 22, wherein
sai d corrpound is an (S) isoner of a conpound of

WO-Q005108%ET64 | - 24. A nmethod of claim 19, wherkr¢TUSBNNE008481
OKFQH ﬁi%fd'r&(fﬁl eAMRAHY Bf afkglamih Giredein th& dikylaitho M optionally
15 or a pharnaceutlcall accept abl e

substétated, Wﬁlyarha(d@xyb dinveatiag, a1 alkylemino, afei pkoxY, #cb inl & membered
heterﬁc%cit rtﬁo%agg Eebdslng&te&; %tﬂ af %n‘&o 0 @qndegg&{e%'tlgfel&éée& %& t? Ce alkyl 0Xo0, -

roup
C(Oﬁﬂ-RL cm@s Gl kpmembwad h-nnabhxyl o§tl153ﬁtlytsulbmﬂutmd tithea Cﬁtd.‘ @4 alkyl; a C;

C8 aryl roup i s_a hydrox rouy acClt

to Ca|au<;9|xxga pto pr‘ l@ﬁﬂp |ayczstfb§?s edlopah akeiio L 1@@0(1 wagrein the aryl is
[ [

opi 5K} BB M R, p i, ORI, o Gl

to lﬂ%HMeﬂQ%éxﬁ&QYG%td:’U MdBAR0E RE8b8TIcle lredugy, odyodie the heterocycle is

h
opthsx.akly y Giespiegied gt ¢ ttlﬁ?%(rf’%\l‘fj\n l{lqlﬁpaflderwﬂaaﬁgiecwﬁga%%?%r L{OiRe. 5 106
mem\"/biﬁérteg Ral9gRts, & € t$ ¢ Hkal glytkonaﬁ?tshgﬁﬁhﬂeﬂ WHIPS! h}‘di‘@))?ﬂ C; to Cq4

one or nore hal ogen " groups;” a cyano group;
alkoxy, tantingy gmmp ozaaikahrrmm gnoupmr af achm@laldykywhegeloabe al&ml is Optlonally

o e R e LGPy S amine o 3

to IMeﬂlb%réaeﬁeQé@%&é @rd(i% OWIBelQIn ’éhle%mnb Qm@&e&?(\/dycw g}‘dﬁps ae optlonally
i S group

subshguchdogzem at lgast prie mdypenalembt goles; f@rcémbkylaom of &(@O -Ra group;

é%lf(%/g él&gSOpt h alé}l,’logr }0 £’ E%)t tde@%é%y;r %Pougaa C1 to Cg alkyl

group! C&v@rei'ﬁechg EH%PKI O@E'IS @t@n@dﬁ@u&hﬁiﬂ&l with -2 Gy, ngcl to Cy4 alkoxy, a3
group d group 85102 - Re group, (1S) -
to 1Q mmbewlhetemy&}ﬁ é 5af@. 19 m@mbers@. glerqasylepr CREo Cg) aryl group; a -C(O)-

R o BIELO A DU 8 P SRRy o c5p 0
gl‘OlllM 4 IES(®z) E( @Oﬁbﬁa GIOIR)-SRGrowm ofs @(51<).‘yS Rgpoup;

Op%%ﬁ&%g%? gﬁ:@}ntlrl&%f@rqjilg g}vgo%glﬁg 1gg| %‘f@y séﬁ%ﬁlﬁeg é{«y T@lat least one
1ndeﬁ&1dg§t e)ﬁééfé’dtecgflo s ARYT QB Y3 Y %681? gk ¢ Q‘ts‘% i, erl wherein the aryl

or an al koxy group; ary group
is opnmhaldm albstitusedbowith tau teast (Wetlhdaiendi@mlsltsebned Hmkiggg,elmloamyl hydroxyl,

C11q B EBORNY 1P S AT BB b St SaPEHOT RAGECYIE, wherein the

hetello%gﬁtz i9 Bﬁtl&ﬁhl?%ﬂstﬂ%@d %ﬂﬁﬁ k@(@)—ﬁr BioRp; 815 B Eecnfbefdd heteroaryl; a
group; ahd n is O, 3

thiazoleamino group; a C; to Cs alkyl group, whereln the alkyl 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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25. A nmethod of claim24, wherein said conpound is an
(S) isoner of a conpound of Formula (1-1). 26. A
woredokosh7ef cl ai m 19, wherein said conpound i s BCT/US2005/008481

C:&”DI? un ?,Wa,%ggﬁt de rt(?rﬂf %?(yf: %MH?I’ "Whe@émcthe ef(lk ldkro)l(lp is opt1ona11y

substibisbd withlat lehst\onbhﬁde@emdemﬂ@ selﬂ:ﬁed halpgﬂ OrMURPXY goyp;-az B (Fd to Cyg aryl

[-d), 1
INCFORELIR i e [ SO R

hal Al \ SRex-\<OIIqu"S N R OH(I-
slogh iy %‘}th%r“ xS N-\ ~S HRL (I-i) or 9
5 pmarwrmc@uttm cxl dtl}lylagm:)ep,t apticmaﬂmsubstmytgd avigh ag &ﬁa@bp@e independently

selectgg élgrg%g%&yyzgrtg E; @il{q%ggca%so,cﬁ &?ﬁmﬁ rtgbg(ﬁ £ropp; wherein
the alﬁ@ﬂp%léﬂ? niagzlﬁz Fg%ﬁﬁﬁ@l;}?“ glb?)ﬁh&:%lt wEh E{ l@Hﬂ:‘E o'ge ’ﬁgtmﬂh alﬂ(o(xgzigr()up and the
aryl grbugf lmdy) be optionally substituted with at least one independently selected halogen,
hydroxyl, C; to Cy4 alkoxy, cyano, or C; to Cg alkyl group;
10 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-
15  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

(I-a

N

20 or a phérmaceutically 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 a pharmaceutically acceptable salt, hydrate,
sol vate, clathrate, polynorph, racemate or
wat@sestrspomer of said conpound. 187 WO 2005/ 08BTBUS2005/008481

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 saNT’ 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 Rbgmmsnbered

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, .

aldf yl gHirAceuticAlyedtestablt ik, hyairata) dotvdidli dathugten polynsorph, racemate

to 12 nenbered heteroaryl group, wherein the
5 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
afﬁéﬂQ)gleﬁfor »@%%no; a nitro; a sulfonyl, wherein the

nyl optlonally substituted with a ClL to C6

a%lg@ grz f% to 10 nenbered heterocycle; an am no

10 s e tﬁ{\l{x}x (':rjt%d £ 51&1%( %T'V%ergﬁ%%% d&ﬁ}%{‘&hﬂ e ¥ meraort‘ a compound

ofFoahkml(sb)_fonyl a 3 to 10 nenbered heter ocycl e gr oup
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, am noJ.group, 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 '

15 t he a phdtylacationify accepipbleamalt] hydrsiebsalivates dathvate,lpadymorph, racemate

| east one independently sel ected hydroxy, hal ogen,

or SteI@BSWrZ%G@ﬁGS@?B‘AmECT/ US2005/ 008481 C1 to C4 al koxy,

%; nal kylam no, acetamide, -C(O-Rb, -C(OORb, C6
to o aryl, 3to 12
X is hydrogen a hydroxy group; a halogen; a C;-C, alkyl; a C; to Cs alkoxy, optionally

substituted with a Cg to Cg aryl group;
20 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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menbered heterocycle, or 5 to 12 heteroaryl group,
wherein the alkylamno is optionally substituted with
w@20wpasoxsy, a ClL to C4 al koxy, or a 5 to 12 nePGEUSIN05/008481

oo A RGO S 8 2, GRS e i

least(bhetR@ g@dupal koxy 5 sul fonyl or al kyl suI fonyl; and t he

ocy onal | y substituted a Cl
t oReAS fialfectt gy Pt oy alvlo gpHomAbG RS Wyfhr heyor more halogen
§ s it O r .0,
grouﬁy dr o?@nocé gma nné 0 %1% kaé %r?nmﬁogre%eariga%&%@l Boulp? an acetamide
groug] dyingidazode g@up;pnrlQRkal ly substituted with a hydr oxy,
an,ami an_ al

o Romy Dot st £F el Pafmth s Eaiiad it RoiPrakSelt Eroup or a C,

to Cf &9Bgroapeoriandgosnagnt |y sel ected CL to C6 al kyl, oxo,
a&?c% % ,,n:@o?oa 5 to 12 menbered heteroaryi

opRb 0>C4§J|bdtgmtméed vmthaCltoC4aIkyI aCl to

CApal. a C2 t.0 l.: a .
Rf %x%, ?%?In av%HS r elyh hﬁeééég?’vrl Q1P @p&&ch zgf yé{]:l}/yl group, optionally
substtist thhtaﬁ(bIWﬁyhh?drokﬁ&ﬁ:terM?l bRdzpe m%yllr%oﬁlﬁlaﬁ@(@j& group; a -
hal ogen or Cl to al koxy; a 5 to
COMERermarm 2 @(@B\lﬂé{dn&rﬁ%r 2dCOONEF-Boyarpen; gt o¥($)2)-R. group; or (18)-

ISOPP\%B?‘L ?a+{g%cﬁqgﬁrbggxggtgr is optionally substituted

east one 1'ndepéndently sel ected acet am de,
q{o)l@hﬁﬂmg&i ta)4’&nd1‘;3h@1ﬁf}ﬂ)@@ﬁj) hettﬁaza@aamlﬂo gﬁfup@b llilpe@ﬁinyl group,

t|o ally s tituted with a hydraoxy to
Optl%aﬁ%ig}b m& AgtGR 058505% HPWR | A fri 49 erf’é]@ﬂ grevp,aamfnﬁlbv substituted
I éﬁ‘ﬂ%{ .is optionally substituted
Wlth%aﬁ;gléﬂ neast oggh)?d?n%{e}a%%g%nt ly selected C1 to C4
al R@xyhydﬁﬁg«tno aQbeDzplr g(doup,az{rm do GaralByl grouﬁ,Zopmmﬂde;r acbstituted with a

heterocygcl e gro e _amno, an erocy | e
halogio ot AP £y 1o St BB ORio I pELUed gHeh ot least one
halogerﬁdgpﬁngggjﬁ{g,y @@)@ﬂ{e’e&(ﬁi .to C6 al kyl, oxo, or

C}i) group: 20 R2 is a hydrogen; a hydroxy; a 5
aIS ahsidiegeada BeteEo alkyl grgup,lq@'tloaaIMSIIbstlt@&daMIﬂyht least one halogen

up is optionally

Oral b?%toé&%q?#]gqﬁ%‘%lu& CPa Cl to C4 alkoxy, a 3 to

10n[§sm‘qege&jweter ocycle, a 5 to 10 nenbered

heteroaryl or C6 to C10 aryl group; a -C(O- R

greip; HAu r ¥

C(%é) N‘él}l- n&gfﬁg?% OQE?AH% 254 thefém s%c@orh%!a o ig a?g‘?)og?{n%reof a compound
of Fagmulao(I-Ia - C(NRe) - S- Re group, or a -C(S)-S-Rf group; 25

R ~ is hydrogen; an am no, wherein the amno is

op% onall meﬁmbsifi dlaitee 0, vavhdreiat saidasipon] is a compound selected from

rog$ TR e BN SR G T e st

optionally substituted wt h at | east one independently

sel ect ed hal oger_g hal oal kyl , hydroxy, Cl to C4

al koxy, or O t'ddC6 al kyl group; -C(O-Rn; a 5to 6

menber ed heterocy® e, wherei Xt he hetero TR is Re
X optionall sstthed Wth a g {oup; N o6

[; a 30 thiazp ;
Lofp, whgyein the al ki 2 ionaIOy
pptly sgl ected

PN ed Wi th at |east one inde

hal oged a ClRyo C4 al koxy, a phenyl oxy,va C6 Clo
aryl, -¢fO-Rn, - Q@) -Rn, hydroxy, or fdmino group, (I-d)
optionally substituted with a -C(OORn group; Rd is
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 at | east one independently
sel ected 189 WD 2005/089764 PCT/ US2005/ 008481

hal ogen, nitro, Cl1 to C6 al ks, -C(O O Re7 or -ORe; or
a Cl to C8 al kyl group, wherein the alkyl group is
optionally substituted with at | east one independently
sel ected halogen, C1 to C4 alkyl, Cl to C4 al koxy,
phenyl oxy, C6 to ClO aryl 5 to 6 nenbered heteroaryl,

~ o~  ~\




5

5
R

i ndependent |y sel ected hal ogen or hal oal kyl group;
is a hydrogen; a Cl to C6 al kyl group, wherein the

wa@bdoglosgsoup is optionally substituted with apPCT/@8amD5/008481

on
a

x 2P

wh
su
an
at
C

e independently §g ected hal ogen or al koxy group; ?{

C6 to C10 aryl group, wherein the aryl group is

tionally |tute &'th at | east one independ ently\
2 I"'ko

Xy groupX 10 _R c6 ,NH
on 'y substituted 3
el ected hal ogen, hy;q
65, to C10 aryl, or -QRQ=R Noup,
erein t y group may be optionally’|
bstitutdd with at | eadtepne C1 to C4 aIkoxM group (I-f)
d the aryl group may be optionally substituted with

| east one independently sel ected hal ogen, hydroxy,

1 to C4 al koxy, cyano, or C1 to C6 al kyl group; and

15 R' is a hydroxy, Cl.to C4 al koxy, amno, or Cl to

C6 al kyl group 29. A%agarnaceutical conposi tion e
cHnpri : a oharl ceutical agent consisti \
esse S theNSﬁSrsorFég of a @ la O
(1), N#L H (1) 20 or F N
pharxqce 'ﬁ& 'y accephabl e salt, hydri@d or S
clathrate oftTsai d ®mpdund, and (ii) a

ph
hy
Wi

W
or
N,

PCT/ US2005/ 008481 R1 is

a
ar
gr
in
gr
he
or stép
in
a
to

| e
a

C6
l e

N
arnaceutlcgily acceptabkpgzx0|p|ent whereiny X J§1 (I-h)
dr ogen; to C6 al kyl ptionally substlthed

th one or nore hal ogens; a hydroxyl group; a

hal ogen; a Cl to C5 al koxy, optionaIIyEfubstltuted
f

N, Bis C
one Aor Bis
WD 2005/ 089764
dbupha Cl to C8
kyl group, optionall ecWi th am al kyl thio
oup, a 5 to 10 nenber et -wal Ra C to CLO aryl
oup optionally substituted w'th at I%asﬁg)one
dependently sel ected Ro group"I a Cto al kyenyl

OLF Bbretially Sianiil s Mt sPbelrc PabyReupo Gorph, rcemate

&$&ﬁékﬁ£a§Mﬁﬁhkbﬁaed with 5 at |east one
dependent|y sel ected hal ogen, oxo, am no,

wl aniNQethdE YrathifP 19t WheinOfaid %&pbm R 9thBoudy Rlected from

12 menbered heteroary group, ern

th a C6 to C10 aryl group; 25 Ais
N, with the prowsothat at z
and that when A i&

Fornhdasel-geory(I-kgyr oup is optional ly substltuted mnth at

ast one independently sel ected hal ogen, oxo, am no,
kyl am no, acetanino,ter or alkylthio group; or aR

to C10 aryl group
gﬁ a sul’Ng
bsti t ut ed

ggl one i ndepend

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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the amno group is optionally substituted with a C1 to
C6 alkyl, -C(O-Rb, -C(OORb, a sulfonyl, an
wa@bkdoglosarbf onyl , a 3 to 10 nenbered heterocycl eP@r/Usm)osmosml

“Opby O / SWhst i
oD OB o 4B G O iy 81 O3, comn gminsering o
VEGFeimh#ithp dredwert ofia gdmpaurdofToringladb oaF éaylulg Hb,u P,
wherein the al kyl group is optionally substituted with

wdependently sel ect ed hydroxyl,
dr 3 to 12 nenbered ks erocyc e grouy,

N_R2
Rl ected C1
| group is optlo\{rklcb

|
Teast orl\gn i ndeperiRently selected C1 to C4 alﬁtoxy R
fir oup, ani no group, 20 al kyl am no group, or to 10
enber ed Hhet er ocycl @dligroup; a -C(O-R' groupH or an (lll)
-ORa group; Ra is hydrogen; C2 to C8 al kylene; a
- o) Phidmagewticatly accdptdble Mit, Rpdrate, Gdlvhe, CRtiRAtYbolymorph, racemate
wherein the al kyl group is optionally substituted with
or stefeoiseipen ofsald GortpopBHde Atsplicsldn agedkidrerenfidr oxyl |
h . Cl to ¢4 al koxy, am no, alkylam no,
acetamde, -C(O-Rb, -C(OORn, C6 to 25 C10 aryl, 3
t oOR1 2 arapdrexedrdupt emCtWﬂlgealkjdrgrBu}i @plidndlbt @ibedisdd with an alkylthio

eroul o 1Ot Reirenya bito Co 4 RBioBD eaalersyboispio with a eas

one ﬁdé;%n&gnﬂ}f@tg%@feﬁq{ I%ES{‘}? raé@&;{t% L%?a‘l’ﬁv&ﬁ:ﬁl?la%rbﬁg ﬁaeu@gfg'et gge{lﬁ%gl group a 3 to

12 membewpithewmdyb},c gru‘hm tWhemm dlevhdtdroafcd}lgmup opdiokalky substituted with at

al k further erein an . .

teastioge afdppydeBly Sinied BB siar ey R ince Aodtiiminoptiis, or alkylthio

group:Ca G 1@l Ky h‘;eﬁﬂ;efe@nﬁétbﬂ()a%}l' bebin, UReted R Reterd@r %yﬁf)ﬁ’ﬁ(% optionally

roup, -C(O) - -C(OQ)O'R, or an oxo group; IS

subshtgatﬁdomth aarie@m oIS 1@<i¢pgncﬂ©y1,tlansqi@pte agien, tolxe amino, alkylamino,

aceta%hﬁéﬁﬁﬁ‘ogf) %lliﬁ?lgﬁg %Ifoglnmahl y Cg‘?ocﬁlsotah}tdé%g% \é\%{’{ g §gsttg t%% with at least
one iNB¢fRataly s@%&@ﬂ%ﬁ%@ optionall'y substitut ed wth at
I east one i ndependently selected C1 to C6 al kyl, oxo,

@ halogey & oyary 4 MikenBeyidoniletwhweinyihe sulfonyl is optionally

subsi?ﬁ{é&%@ E)C)é%l st © oqégl aﬁ< &I%e}ea h% @8}5%821 %E‘Elqb gl%up, wherein

the amG® tg@o@lqs abptionam_h esubistitutdde vﬁthﬂ -((®)- RJ,91CV@O-Rb, a sulfonyl an
2005/ 089764 PCT/ US2005/ 008481 optiagnal ]y substi tut
alkywlfw%ta 3 s memberssienensls gypus @P&leméb/ w&s@g@é wh e:tC(O)O -Ru;
r

on allaftnd g ¥t .8 4 EHRERE RG9S siplifrcliheteroaryt o

C; topid elkal kyoupu lvdieidinitthael a\l{h}ﬂ rgramp Iueapﬁomﬂ]lg su’md‘et}umaldemthl 3t least one
sel.ect ed ace mde - o 6. menbere

mderwefi@}tfyc Feded By ba rmwp%ﬁlt 5% Boal? yn%lwgfff tgtegrpycle group,

wher‘éint ﬁ'leaanlﬁ)ig rg‘i’&léd and::iiettefbcg@l %réﬁcg%y Wﬁfﬂagﬁ s%s%ﬂlﬁ’te% Qtith at least one
al kyl'am no Qgroup; or a erein

indepzeinkgmtlyi selocped cﬁnal:d s sllpbtgraupt evhioh t@ & Cealktyl @ueup is optionally

substéqugﬁ% agglle%}/safo%%el% g)efg 11]:?@2%&3 cé%i hg;(té g@gﬁtogy gglrg% amino group,

alky WAL bRl F)hSr 3MoNP) At thedEhaedey e %Vr&ldpsa aC®)-R, group; or an -OR,
opt i onal substituted with at’ | east

grou]P,ndependentIy sel ect ed Cl1 to C6 al kyl, oxo or

1%%%" het‘2 ?oér Eylgr}%éd @%?(@Fbta%h 4 oﬁ;}? & 1agkyl wherein the

alkylofroupis opfienalynsubbietusddiyith gr1eap ohé indBpér@eatly Yelected hydroxy, halogen,
substituted with a hydroxyl, a Cl to C4 al koxy, a 3

to 10 nmenbered heterocycle, ggb to 10 nmenbered
heteroaryl, or C6 to C10 aryl group; a -C(O- Rc
group; a -C(OORd group; a -C(O-NRdRd) group; a
-C(S)-N(RdRd) group; a -C(S)-O-Re group; a -S(02)-Re
group; a -C(NRe)-S-Re group; or a C(S) S—Rf group; Re
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15 i ndependently selected C1 to C6 alkyl or C6 to Cl10
aryl group; a C6 to C10 aryl, wherein the aryl is
wopiososEbd y substituted with at | east one i ndepernusIvns/go8481

C; to @%'aﬂ@x@daﬁﬁiooﬁﬂc@lanhﬁd) arktanlide, hYl@(DPR\{, -,C(om RbQC@40 Clo aryl, 3 to 12
'’ koxy, or G to C6 al kyl group; - ?
memhqrmdbb«rté@cm@@,epbéytﬂ &2 hetrspayh gtve, Vﬂ@{eélfl d‘é%‘/ @ﬁ@ grgino ls optionaily

substlﬁg% tZl ﬁg@ éggté EUttg (b V\%lf%&fo & Ohs Ko HEMbRed ?18% c%agyl(soptlonally

aryl eam no group
substiffledividlila Qroum, alkmﬁlhe Iaébtﬁrhﬁieab ksptiorgile lmbstmlt@dmmhmall 1t Cy4 alkoxy,

substituted 20 w | east one | ndepe entI
sulfony| @cqllésdsw&ndbéwd tg gﬂtemye& P RRHIFyODt lgnglﬁjﬂéﬂihs jped Witk Ci to Cy

skt gt e MR T R0 R PR gy B o

grR(gup; hidroixg; iandapewgent lajkytamiinogevherein Ghet alkgBmino is optionally

alk | C8 | : C6 C
T i o e G CAEHDHL SLCHRC, 5358k 830 e
heterd@?&lla oﬁhoﬁaﬁﬁz%b&ﬁﬁteﬂ %ﬁ%@%f‘&ﬂé’md@p@n&&l E@teﬁfﬁlﬁgm alkyl 0X0, -

e, or - e, Oor a
C(O)@fRnabkyIS tg rlaupc;mbmd bcinrotatbé oanmyallygﬂubetputed voift & é‘naw ICy alkyl; a C,

to Coppliigert Coto Ly aleivhials o &5 PR SkeaRy, S isign the amt s

optlolﬁ@lyts%b%&earxﬁth atfleés@ ofe [H'Hé?ﬁ’fd@ﬂtlﬂﬂ edlesteBhMbgen & ©) tdC, alkoxy; a 5
Rn dr oxy grou wherein the C6 to Cl10

to 12 anqmbegcda hpteiogrsdpﬁ it® daun@m @b@ﬁlﬁtemcalevﬁrwp,avhermeatbq heterocycle is

optlo@glyﬁg%?tgtﬁgeﬁﬂve g 1&%&9 g&e@ﬁe@%&%&?ﬁéf ctgc?%cgegsl \/v%ier e@ﬁBLR“’ 5t06

memBei& Rtdpbyde, o 1T, it Co plkly Doyt dnyilly smﬂsﬁtutédﬁvﬁhl a\h:yﬂﬂmxg; C; to C4 alkoxy,
| east one independently selected halogen or, al ﬁ
aminqyigaQip, @ alkyleming geomy; Ayt Cigith s, allie Meickein h@ea?r%ﬂ is optionally

subst?uﬁcg% Rm!hs t 11. &QQM%& e Qﬁlﬁ{ %fétctgg rtE) Iga,aail%)/(?g?t boSﬂ?SF%Fylr %mmo, or3

pen y sele
to 12anémbéred ﬁ@teﬁdcb?ylb g6 pvhepgih Ithm anino andolsdtérvoyodel gwiuph ast optionally

substigge BiApe 19 6 ESFPREUAY SSESEAE] s FBYESUP gy (Ol Ra sroups

ng%g%cg?%sw%ﬁ’? §| i i"3§° \é*%ﬁ{)@%aﬁ&@é@ﬁygﬁrg%péﬁ ()}1 to Cg alkyl
groups Whstdid ﬂ‘teea:lkylll drbuyaits dpaasatllyomésmwdozvnfbﬂ,a dn[yd'mxy, zgﬂo upC4 alkoxy, a3

to 102&%@2&4 h‘%} cy é%@ﬁgﬁ% bggqt Ielge[t]%laell |o6g% 10 aryl group, a -C(O)-
R, gﬂeﬁﬁlwxm@&kdt@o@ @L@@milcmagﬁmpoe 2@ DL RD gabikgyla -C(S) -O-R,

i s a hydroxy al kox am no, or

group; ) Sl@za-lﬂe)gmlgr, eu@(NRS -SRB. g@“hy@ﬁr@'éﬁ) -Or f-gGQIED) Rg: Rg

aﬁﬁwr}ﬁ tﬁf’/gr ge 5 Vglaegglln br%r Oucfpiqomgl& 1{bgt1t&f2:(§ with at least one

1ndep‘éﬁ(&3n‘€l§|sghébteﬂ QU C@ alkgl or P tolglof&ﬁlbgibﬁ}ﬂ e} ©r©1@ray>il wherein the aryl
roup; or a 5 to 10 nenbered heterocycle

is opgmdleusnbstﬁ@teﬁ o1ty ydpast eng inslgpendentpsplgpiad |h910gen "haloalkyl, hydroxy,

cr oSS AL UL oPR Y Al Wl i e

heter&ﬂ%@&eeiﬁl_ rbg@h%lﬁrﬁ@@wm Wwih a -GroRq ey fa o6 Buhan()drediheteroaryl a
X H
thiazoleamino group; a C; to Cg alkyl group, wherein the alkyl 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)-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
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(I-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 ydihzat éeasgmevlad@endﬁmtb'l S@iqqteaﬂ@lqgen C1 to C4 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

hydo 09@%}1211%12{&@&&1( Y:bmp@sﬂi@ﬁ 86:8pfidhg: g(ﬁ))!a.' H)haﬁnzg@uﬁ&l %ent consisting
al k%'c»f grou opti onal substitut ed an al

essenijediymtylie ( éouren af ylcomquun@a)ftF@n@alae(I)yl gr oup; a
-C(O-Re group; a -
R3
B

A‘—Rz

X

\
N

\

H
@

20 or a pharmaceutically acceptable salt, hydrate, solvate, or clathrate of said compound,

Ri

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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C(OORd group; a -C(ONHRd group; a -C(S)NHRd
group; a -S(02)-Re group; or (1S)- isopropyl-carbamc
wa@eiod/osess - butyl ester; Re is hydrogen; a 4- noP@hoB100§/008481

grRpsa @arbkyazg%@m @ptogcgamgl g}o% RAAIY Eulﬂﬁﬁféé& mﬂ% 2n alkylthio

optionally substituted w group; a
grougz atkid mgmbared heproaphk(Gs te thsaryt gnosp opmmdhlyaubstltuted with at least
an. a

one RS0 BRI R PSR SR 33 T OB soup

to 125MBSbére@heErothtll gPoup) HheARHe 'he&?o@rué@fé!ufgfsQ)%ﬁonélly%bstltuted with
to C8 aryl group optlonally substituted wt I"east

at legsteonchandsgendently selpcted halkgdn, oxo( @mime 7alkylamiet, a9mmim, thio, or

R T e e -

optidmBally onfktityitesiu b;ﬁth tatt @AstMonb @idep@RBhtlP NeldbBId dRIbgeRS oxo amino,
al koxy %roup a C6to C8 ary rou andnlsO

alkylpming, agetamino, thlw?aﬁﬂ%fém grewp; o arfpdeiCtip eyl eroup) @ntmnz@y substituted

w1th\é@f:e5§'oﬂe ﬁﬁeﬂe@ﬂ?f"s‘é&?ﬁéfF ESO%pconpOl(JP(-jg?el ((i‘it ﬁ‘;ﬂ f:)(r)m

( 1R} )is ,a RallogenX Rwy%n€) AFnitfo) aNsulfoyl) WherBinRiHb Sulfdnyl is optionally
subst%lt:uieggwiﬂx é:C 1]93? Cséllgﬁply(aH?Ré ﬁ)dmlélmgelgdéllél;@?o_c%cleb 95 a%\)lan\Elgup, wherein
ve {55 gl nahedt U 6% Nl Sctoesy o,
sulfolnyll patixylssibnds & 3 tol 0 cleatberait letabeysdd groop Up’ﬂmmdiy su@Buted with a -
C(0)O-Ry; -C(0)-NH-Ry; a 5 to 6 membered heterocycle; a 5 to 6 membered heteroaryl; a C;
to Cg alkyl group, 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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WO 2005/ 089764 PCT/ US2005/ 008481 34.' A pharnmaceuti cal
conposition of claim?29, wherein said conpound is a
w@ eooposated sel ected from Fornulas (1-j) or (I -KkPCT/BR2082008481

Opthéﬂ?’r Nbstititdd \Mtlll aNeBstNn&inddiehdently sblet®d halged or C; to Cy alkoxy; a 5

maceutically acceptabl é salt, hydrate, solvate, or
to lkmambemddlemoasﬁh @ tookpmembpered Wro%zctma@@}nnw s 'ﬂi’g hgterocycle is

optlogrill yu gl%b%{lgllt\?sf Yvetﬁtaz% q?as{\l? ne g‘ ep Cfé sglﬁ?tﬁi’ 't‘_a‘k%gm%{ -C&B)&Rn, 5t06
memg&%’ Qiéfé‘i‘ocy@l%mb@ L@ldto4 Cs @lﬁﬂ%ﬁﬂﬁm@lly sﬁbstlBIted\lwml Brhyl&ro@ﬂ C; to C4
0 Conpound 10;

alkO)@Q nm@mngtoup, malimm@opgroup,"or[q Q@ 1¢.Cs dkyl, M@e@m ﬂpe qlkyl @optlonally
ol ol SRPUIE AL B 3 b, v
to 12BmemGbrelll hetdbscydle dolp Nvkerein 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
192



10

15

20

NN H\ H/ \ H/ F Conpound 23; C Conpound 25;
Conmpound 81; Br NBr O HN ON\~Br N\O H\ O) N
w@ooososated 140; Conpound 102; Conpound 54; cl RCMES2008008481

the ah%o(x\y drbu CF mlélg e le]pilonaﬁy SINbStthed—Wlﬂl Q_lealst QneCQyRQ@JﬂQlkggyg group and the
Conpoun Conpound 330;
aryl gta@p mame@mlc@auy rqubstmged Hvith at d'gasu om Andgperpdently selected halogen,

R R R B e RIRRIRG, 1R T g M O
0- R}, is- Ny de¥xyNC Oro-C dﬂ(dﬂgcﬂmU&dC?’éWCs éﬂaﬂ@@@upj 818;

Conpound 82 0~ 0 _O- \ NON
o) RHS—lydwgqn\ov -GO)®e; H O /-NH OF - NHS Co ound 824:

IE’:OC#E ?%g %ggo%ég]gg%ﬁmﬁﬂdan? 13- grodp9 WidRif QR 191%%78 optionally substituted

?D/ /
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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& No-/-pdA \ N~ C N-0-F I/ \ OI/ \ pNpH

M\ s H\ HNM QI-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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