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endot hel i al ., cel | |iferation, differentiation and primtive vessel
formati onalé)sﬁg a(%@dz%et al ., Nature, 376:62-66, (1995)). VEGFR-1

i nhi bigss endot VHGR lalse@inowal 8 WEGRIAL bk idiMalBCidemtffied for its ability to induce vascular
permeability and to promote vascular endothelial cell proliferation (Leung et al., Science,
246:1306-1309 (1989), Plouet et al., EMBO J.,, 8:3801-3806 (1989), Connolly et al., J. Biol.
Chem., 264:20017-20024 (1989)). VEGF is encoded by a single gene that gives rise to four
isoforms by alternative splicing (Tischer et al., J. Biol. Chem., 266:11947-11954 (1991)). All

30  four isoforms share the same unusually long and GC rich 5°-UTR, as well as a 3’-UTR that
includes multiple RNA stability determinants. The receptors VEGFR-2 (also known as KDR or
Flk-1) and VEGFR-1 (previously known as Flt1) recognize the dimeric form of VEGF (Ortega

et al., Front. Biosci., 4:D141-52 (1999), Sato et al., Annals of New York Academy of Science,
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correlated with active retinal/choroidal neovascularization (CNV) in patients with diseases such
as diabetic retinopathy and wet form macular degeneration (Funatsu ef al.., Am. J. Ophthalmol.,
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t he present invention ds that iphi ression .o

post - t r and®¥F [he %%Ht‘lai/fq{igg tif ’S %ﬂ’i‘ﬁu%‘t"ﬁﬁﬁépr%ﬁpdtaﬁé‘l leqezvel n
use provi dggmall Byed na&ndaétﬁéchséﬂ%s Taﬁ@ thlﬁkVﬂﬁhhnybe HAOHRO UB dsongiletElr sappass VEGF
(1), (rr)y and (1L11), .including For mul as

pr ovi ded M@wn@y@d@@smuwmftanebwwrmﬁ% g‘H’F‘S"\,‘E@ltBﬁoﬂﬁF&W‘@ﬁy’ gspecially for
the i nhi biflon %tkﬂag/[sgme % I@gdépwbﬁ hid€alkd ﬁ%éf&aslvef(eqﬁglceeraz Cancer,

di abetic r&UTNOpathy or  exu macul ar degeneration. |n another
aspect250f 278):1920-8r20ed), Swgitnhtedes aéi & Hivl Chernd 2781 5X R605-8H2003)i Bergsland et al,

VEGF producti.on, It | a ¢
t r eat nent %@Hcsgple%a?f%@%l ectOPOr%gja%?r@%aag% &1{1‘5“%@?9 héﬁ)g%OﬂO Tew, Orleans,
pSO“ asi s,L Al USAPAbLteIcO9BS), DeMod Call, NAhertivan tSooiety mﬂﬁhm:ail”@mulmgy 36 Annual
i nfl anmati on-rel at ed. di seases. and .di s Si.t or exudative
macul ar deYestEat(-ghMay; A0 %ﬁ&’ (3‘3 ﬁ'rfgeé%%@&s c}%ﬁ@r ei n.
Thus, there remains a need to develop, characterize and optimize lead molecules for the
30 development of novel anti-angiogenesis drugs. Accordingly, it is an object of the present
invention to provide such compounds.

All documents referred to herein are incorporated by reference into the present

application as though fully set forth herein.



In one enbodi ment, the invention is directed to nmethods for
i nhi bi ti ng . NEHR p P ASFAE NVERTRONS| Ng adnini stering a
VEGF- exprglsjm on |?h| bi ?‘fmng anount of at |east one 15 conpound of the

invention to a rPg&ioF&hcé Wikl ProQhe Hventish, aRRipdidseiBp HniBinthe expression of
met hods for inL| It ng angi ogenesis are provided co

) > nprisin .
adni ni st eMBGF post-trauscriptiepially Sayvecbesnadantified, angd metheds f%ﬁ@%‘bﬁ%ﬂé%éﬁdof
the invention o a subject . | f t , includi
" enbodi nent , rr%t RB%&® trof ﬁhee @F@ﬁﬁ%tﬁ@é@ﬁ‘%ﬁﬁ?@%‘iﬁggi Ih?’and (am mc_u u?g
reti nopat rgmul20(1¢a) €s! (el irel providediwhieh ajeasefubii the inhibition of VE@Sproduction, in

chronic inflammtion, other chroni dnfl tion-related.di

and di sor &er hititieny iofﬁngkﬂge%%?ﬁdéfl?)\:?{a 1&&%&%@8&%&3 |rt)(r?1haz;1)re g@qgt‘?r?bpathy o

provi ded comAilSinacul L BhePdidnl Ng a therapeutically effective anmount

of at |east one conpoun of the invention to a subject i.n need.

t her eof . Theselmpeptherraspecd Kfdhe JvsRtiqn, dngthads Ar BFPV\‘IdeﬁI ftobg’enﬁ’ﬁﬁ’mon of VEGF

clearly uggoed'ﬁéﬁ Oﬂ}e‘”ﬁ]ﬁilﬂg:foglfcffr aﬁpﬁ?cnegé, §R1/drRe fredunen dfGafideef datietid retinopathy,
detaile p

enmbodi nent’'s an escr Ion. BRI EF DESCRI PTI ON OF THE )
DRAW INGS icheBnibtoiffi gethsiti, ipsbuiasis; amtherdselpiosist | ehfows Wigmmatinmes sthsg (shronic

a certain,c oynd of  t.h i.nventy.on I i P i j ;
Chat the HEPRHPTGRaHoGrA S0h ) Riert Bl B OHIHAR, hhfa Jefkh@Bion using
by cert ai pheqyRuAdisdedfridetideieinvent i on. DETAI LED DESCRI PTI ON OF THE

| NVENTI ON Aberrant up-requl ati on of Vascul at Endat hel j, al ey oos

Factor (VEGF), Im queyembedigyen qthe ’é’t’f&‘?tt?ﬂ‘effegi“g‘!’%e?goaﬁmh%so%g%ﬂblmg VEGE
contri but i i A8 HiSteRie di FEGERxpicai@s itiiting anmancef at lést one
di abetic %ﬁuﬁ%&gﬁﬁﬁaﬁlﬁg%eﬁat oi d ',ag~~_r. . P YE rthritis, %sori asi s,

at her asc| epmppend eftthoimventionftp ameiestomneeddheredt. chroni ¢

| nf | ammati on-r gl o Gfle L REREEENA Ributbas B BbbitROARIgnes @ pioAlEY Comprising
macul ar degenération. | n accofdance wth the present invention, .
conpounds adiirdisterii 4o anti-sreicsepicassiunhof afleayrae qeawound afthe invsntiom g g ubiect
have been i de t'fi%s, and nethods for their use provided. The 5
conpounds IBPeetgﬁherF vention have nanonol ar to sub-nanonolar activity

for the inhibi tr g8t SfotheyRfboimnesatthods Rr tiommimentsofchntenedibbatisrietinepathy,
In one aspect of the inventian, co oun@s are ‘t,)_tlréo.vi ded whi 8{;|naroethr chronic
usef ul20j n rhewsnatpidhathrifiyn RPTIGARSE ARGHGELISEn, P e PARMBH Y on’ o

angi ogenesj §amAREHteldtdd BiiGaskd @Al WRBEdeR obdditys anegidatite atuetilac degeneration are
reti nopathy or exudative macul ar degeneration. lp certai

: n
enbodi mentsovidésecamprisingrdnivistering a tharansuticlly sHectvejamgunt,of a4 least ene feggpound
production, while in . BF [ . the conpounds of the

i nvention qfﬁlFﬁ %V?ntvﬁégg%ﬁcgsrﬁgﬁ%gr{g%ﬁfél | as that of other .

angi ogenesi s fHRetonsl chahspets@the invertianhvidl beayere ¢leagy nndersioad sathgeference

i nhi bi t ferred. in nethods of . inhibiting t wt h,
i | & WECAo ShenpEBRRHFE B ey h oty LA MeptoR, | M7 21T o

BRIEF DESCRIPTION OF THE DRAWINGS

FIG 1. Figure 1 illustrates inhibition of VEGF expression by a certain compound of the

invention.
FIG 2. Figure 2 illustrations that the activity of phosphdiesterase 5 (PDE-5) is not

30 effected by certain compounds of the invention.

DETAILED DESCRIPTION OF THE INVENTION

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



15 ocul ar neovascul ar di sorders (Eyetech Study G oup, 22(2):143-52

(2002)). Thiebetionpatostzhgf rhfehﬁtat!om/ afthiify) enfNidl dtherbsetdrokie &ﬁ&n@rmﬂ%ﬁlatlon
chiral centers, and as, such exist as racemc mxtures (RS

as enant i oftBe EBopiG H@%‘@Bﬁ ted ofligeasesnand (gé)ﬁ?ﬁ%?{ﬁad%beﬁ%}y Uy oK aaye macular
(R or (9S)qgdgammich. (MhRPordffe Gt Bk p f&gﬁteiﬁvén ol rc%%ﬁ:@fﬁf% at inhibit {he expression

enantionerical |y pure compositi ons. referre nent
conpounds ©f VEGE ppg-transenintiomally havet een @di)mﬁsd) rmd med'rmils rﬁtaythax use pramded The

e one b SHRAPH BeRTBRRD A RaRORDRL R Rl Siidiek 4FaliB) a5 BF gbicion of

present, VBEFeapiessiods of t he invention may eX| st as (RR, (RYS),
(S,R), (SS), etc. isonmer. Preferred conpounds included (S, S) and
(S, R) isoners. MAs uLGsinpeinds of thé divenfieroneri cal |y pure” refers to

conpositions consisting substantially 25 of a single isoner,

preferably condhsérdengspett 80%e 3m%ntiS, Y%oonSo¥ndO Y pRvide@OXhich @e SisBfH n the
unds of the present |nvent|on useful in the

| somer. Pre rr ed
i nhi bi ti on2BPgREE %ﬁcme yedign; Wcthg dehibition of sneipgenesisaand/gr insths resapnent of
bel ow.1¢7 / dgﬁcerBdlgbe‘tBQretl% athy &1 éxume%g?ular@egé%%o%rberl%n%lgcﬁng@nts the

al kyl , opt [ ona substi tut ed wth one al ogens
hydr oxyl Hahoigeention specifieal@dnkibit SHBGF pl’pﬂlllctblnal lealesnmbshartembedlments
with a CG f?cilﬂtﬁy bf ﬂ{eqﬂp nti ﬁ‘lﬁlﬁl@?\’%q#\kxgﬁﬁk ?ﬁ ﬁﬂK‘t OE }{rer gnglggencsm

provi so that at east one o

C le is afgt:tyd rs:])o&yas Hlﬁﬁ}ap Ilﬁahlélxegani, Gan- aﬂgwgengrlﬂhlb;tomhy bepdefetred in methods of
substitute t ana L.t hi 0 rou
het er oar y/obi W m&r%@ﬁp 55?"?%‘?1 %S'fto?u‘B@f geﬂlteg‘d“% for thg treatment of

| east 1sona)cumﬂ@aﬁa¢amrld;so&ﬁlrsa@yeﬁcmuaym QZ(%I#ZQS@?ZO@QB)’G”W
group; a C2 to al kynyl group; a3 to f ered heterocycle
group, wherein thﬁé’oﬁ’é’f’@@c‘gfc‘lhé igyeation B@Peﬁ%b’ igplafle pne ghaore ehizal qnptew, and as

at | east n e
et am o iR AR RELES (RB) G o fomARalID poft S4Bl The
group, wheozipaunds e magt existarag| (Rjr QU[iS) dsamgerp pfwhenabhey chirdls centet esi pvcsdnt) in

at | east %ﬂ oﬂﬁ%@ﬁwj %Etei ¥.ﬂ§l§!)sqﬁ5n%d tﬂr‘?l ngae?greiax 818?6&“ a[egpi, ta?a lr{%tlp%%gs of the

acet ami no, gr oup;
opt i or?dl | ym&nben alteuhedS') mmmdfrs ahd hmasekmt)%enaﬂﬁl@:péﬁﬂiﬁ?lﬁ)hlje @aimeitivds Reémprising

group;

only the (S) isomer. As one of skill will recognize, when more than one chiral center is present,
the compounds of the invention may exist as (R, R), (R.S), (S.R), (S,S), etc. isomer. Preferred
compounds included (S,S) and (S,R) isomers.
As used herein, “enantiomerically pure” refers to compositions consisting substantially
25  of a single isomer, preferably consisting of 90%, 92%, 95%, 98%, 99%, or 100% of a single
isomer.
Preferred compounds of the present invention useful in the inhibition of VEGF

production include those of Formula (I) as shown below.



R is a halogen; a cyano; a nitro; a sulfonyl, wherein the sulfonyl
is optionally substituted with a C, to C6 alkyl ¢ a 3 to 10
menber ed heterocycle; an am no group, wherein % he am no group is

optionally substituted with a C, to C6 al ky O-Rb, -C(OORb, a

sul fonyl, an alkylsulfonyl,Xa 3 to_10 nenb¢red heterocycl e group
optionally substituted with a L -C(O)- - abto6
menbered heterocycle; a 5to 6 eroaryl; a %: to C6 al kyl
group, wherein the al kyl group pstituted with at

| east one independently sel ect™ed hyt / hal ogen, amno, or 3 to

12 nmenbered heterocycl e group, 25“vhereriNthe am'Rg group and

het erocycle group are optionally substitujed with at |east one

i ndependently selected Cl1 to C4 al kyl group, which Cl1 to C4 al kyl

group is optionally substituted with at |east one independently

sel ected Cl to C4 al koxy group, amino gr&p, alkylamino group, or 5

to 10 nenbeleesinhet erocycl e group; a -C(O-R' group; or an -0O% group;

8 Rb; aClto Al kyl . R A e t ene. ns: a
"0 cRbgr oup X i Puegem i (L RO Ry sbeeudd SRS omore fulogens
subst i tsut q-%dwxs(hgraﬁpﬂaﬂﬁmgcﬁﬂec'[ depakakynoptionsldy substasuter ywdthox ¢k to Co aryl group;
hal ogen, CI to C4 al koxy, am no, al kylam no, acetam de, -C(O) -Rb,
-C(OORh, C6 t*"blSCC?’ONiaryl, 3 to 12 nenbered heterocycle, or 5 to 12

het eroaryl gr Ottﬁis ¢ Bf Nheith \WRepreiiso tHaeat 1BashbieydfaaronB is N, amt thatrethéryA is N, B is
substituted with a hydroxyl, a CI to C4 al koxy, or a 5 to 12 nenbered

het eroarylCpoptionally substituted with a C1 to C4 alkyl, fu ther

wherein the acegf am | Lopgl ! i%hdlly sabstithtetl Qvifdan alkylthio
al koxy, sulfonal,lglggl?’g*o%ﬁ g’%}‘?’oﬁgf !‘@E?ﬁ%ﬁ%gﬁgﬁﬂgm the | ) 4
het er omy ¢l gogs, @toi 19 mgmbeerhhdtgrosnyhst Getta tCeaaryl grAuRoRtionally subskifuied with at least

o o oo’ gFdmrendsnig stect B g 214 1o & AtiBenl Bid: 0z to iy oup; 2 3
the al kyl agiinGndusbeit hdtatycle grauhatlicrein e heistduyelelryaips pbtionsiy ambstioited with
an alkylamno, a Cl1 to C4 a] koxy, 3 to 12 nenhere het.er o .
opt i ongl I yats]l%%tQT{euinéH’e\Rfi?'FdYaﬁé¥‘§?{€tl‘alé’ﬁ%‘1’i Weﬁ&%oenﬁwa‘%l!ﬂ éc(‘%t - o, c_)r
C6 al kyl, gjs,a i _%%19,% Beio A0 AeMbbied I egRtphetheretaryd beteroaryl group is
optionally substi

uted with a Clto@al_&; aéi:l Sogak\éoxy; a .
C2 to B abptionglly subgituted withapt doasy| ones ivgspensieptdyy selected \HRIOBER., OFfye 2m1iN0,
aryl is 15 .0ptiona j t Is . WD ERRES{ftidhALY substituted
sel ect ed h%%?@&lghnoolr‘éeéfﬁy g’%%)‘f’ g{ﬁg&@;l& grogf), %%q%étogﬁbﬂgrg% ﬁet er oa?yyslu; T
3 to 12 newhkacdadeheindependentlyrselestedhagr@ipn t he heterocycle is

optionally subsgituted with at_|east e J ¥ 88 8atRYl is optionall
d%‘o“h,a, ,gal%g% % Yntere ’hae?'gr?oc%ggc g%rk%ﬁr A to gGIS optionatly

acetam de, -(( )
al kyl opt i quakihiedSMisa O, 4 €F aliyl br & 3y dDeembered hetayoci4le; ah laming granp igherein

group, or alkylamno group; or a Cl.to C8 alkyl erein alk hS.

opt i on2d | ytheoaming serpen, i @Plignally Afubstityed Wik 3 ﬁué%@a%ﬁ%"r y&@ g?ft)edéog Re. a
to 4 al koé\}llfongﬁ ﬁ!tx Qlkglljsglf&{)ﬁ,l a 3 & ("emBEred hetefcilole gD eptichdllgtsabsityted with a -
group, wherein e amno and heterocycl e Eroups are option

substi t ut ed(@)Q-R?;a{C(Oééﬁ'I—Re;rfgS it; §aperbraed %;erg@[céeétae‘idto n{ch%le%%é}em?a,ryl; aC
ronber ed hit eofly o8 piers e UEURRR, ® OMERDIY R PHE” ot o
group i s opidepéndehtyy seleed hydregylwhalogen, raminexgr 3 te 121mewmbezed fekesaqycleggroup,
3 75  wherein the amino group and heterocycle group are optionally substituted with at least one
independently selected C; to Ca4 alkyl group, which C; to C4 alkyl group is optionally
substituted with at least one independently selected Cy to C4 alkoxy group, amino group,

alkylamino group, or 5 to 10 membered heterocycle group; a -C{O)-R, group; or an -OR,

group;
8



25 to 10 nenbered heterocycle a 5 to 10 nenbered heteroaryl, or C6

to C10 aryl gr r )
L0 N Ry Sl o b SRR 2 CABR B DRO)MH Ry 2 C; to Cy alkyl

- S(02) - Re vgjteneip;they all@( IgRBIP- B- qetlcgmu]a Eubstituted v@(hsyt. Agtf Ongr g\gigperﬂgntﬂ}g selected

hydr ogen; mh u

at | east Jﬁgmxﬁﬂg‘olﬁgﬂh t?éy se e@%‘gg%fﬁ??%gg?ié%& lgﬂ Co to
group; a @, Q@1C3Qoammeniﬂamdehmemh5&1@rqﬂ 5 tc802|h§tanpxetrybgmlupy further wherem the
substituted with at | eas n nden t ed an

Al oal fyl AUERRIBR oPUEEE L R HHARP & GYOreiL & CEd Gf BIPRRB Ao 12 membered
-A O - R, heferoariOofti dﬁ&ﬂ@%@ﬁnﬁt@d %ﬂ?)ﬁct}?,to \meﬂk‘ym flstiger hmrehowcia@tanﬁde is

optionally substituted with a -C( 5 to. 6 nenbe

het er oar yloptignallysubstititediith @ (brtgl‘;ﬁ ﬂ@xﬁlsdf@ﬂgorﬂlwmﬁpﬁuﬁlﬂ%@’h@iew and the
the al kyl t th cat 1
| ndepentedtigoele P s ikl HiSluded i a G 16 3k Bpliofi substtuted with 2

I ndepende al koxy, phenyl oxy, a
to C10 9hand;dxylgr@(llﬁD}CEO)Rn,*O(WnR,ranohydmnyl or anmino group,

(ﬁsm ggghl y sub | t &Y%P%M%a%a&?‘%? aygla?%o%gwhggeny @ﬂ(ﬁrup ggnl%:lrjgptionally

to Ge ar }élubﬁfn(iw@mﬁh/meliﬁkdikyﬂ he, @nib, arsalkplaintakIGy ts Whstikdxyt @ toi l2hmebered
| east one i ndependent |

L G0 O R Besrocyek opugpally sebSH LSRR S RS UHePUEHL SR Gy Ryt oxo, -

group is QP@@%L bya%ttmhlnu&tﬁe%dﬂh&&o&tyl bﬁ&ﬁmlpaﬂmtlﬁ@hﬁmﬂdamllw Cq alkyl; a C,
selected h gen, phenyl oxy, C6 to

Kyl oX
Ge ar yI t5 CﬁmalBoxmmb@r mch@ﬂ@ﬂb’aﬁyﬁ tQ @Q @kYPO’I a é/d OO)IyR whergjp the aryl is
hydr o
Dy oS5, S5RPuy 50 L8 0ol RUBEH el 1BRLPORE| Y oo a5
hal oal kyl tg rlauﬁemﬁﬁethetemaal hy do 0gememizrd hateroGeleagioyh, \gh@:glp thevheteedepicle is
the al kyl gr.0 S.0 nal | bsti.t ut ed ea
| ndependerﬂ% ignaly) %’é’ftgta ﬁé’f"gbéw%# erIJBQ © ?e\é\mﬁ se18?tecll E%ﬂfl '1%(030'}]7‘"’ 106
group, d"\h%ﬁih&trfchﬁet@fo)é&%l@,a @uEl :t& (C};ph]k?lﬂaplbt{(qnaﬂ)ubﬁlishtuﬁcbdnw i ﬂlydltoxb/E,'e(Slt to Cq
one independently selecte al ggen or al kgx
al kyl grOLPékoxdp%fPtFﬁéfP‘}P SnBY FAIRR P #F &1 15 %lﬂﬁn&hm&b%ﬁﬁgm 91%60“3“3’
15 selg e%?%@\t%@% att"YeQEtQ?ﬂé|mde§én&eﬂtl§;§lelé’dtgd)@}’to @NQJE@G}’, @ﬁtd Q@rfl, amino, or 3

aryl, roup, wherein the” al koxy grﬂyﬁ be optionally,
subst i t ut d¢d 12 membered betstocyeie sup; eheppimihepaing betamyqlﬁérow yre optionally

group may ﬁ@ﬁsﬂ aeﬁtﬁ' diéﬁ%ﬁéﬁr@eﬂ%n%@?y &ﬁ'f’etd ¢.A8T, a3 kDAGRENGRIR, Yroup;

sel ected 0 en I oX cyano,
al kyl gr oup; R"Rzl s aah)hlyagen;(ylhydﬁkyl;a o H mAbpredrhetmqamlrngQP,ta)CC@ Cs alkyl

o 90U Sy b2 SRR i e B AR, s,
6 tofde @M@'rﬁéﬁl‘)’&éd Beterebyclé, a3 R toméRberedheredryiairalomrh agrlcgm,p, arC(0)-
s opt 1 ondkd FOUBIAGOIOTH FPER @YD RAIGFoh -oHo Dauds] Ergps U0k,
o f’ml Q‘S( "%rbié%*%esftyg‘i&{g&odpoa ODQTRS-SSKJ drbug; Br b NE(SISLR, drbp; conpounds  of

R, is hydrogen; an amino, wherein the amino is optionally substituted with at least one

independently selected C; to Cs alkyl or Cg to Cy aryl group; a Cs to Cig aryl, wherein the aryl

30 is optionally substituted with at least one independently selected halogen, haloalkyl, hydroxyl,

C; to C, alkoxy, or C; to Cs alkyl group; -C(O)-Ry; a 5 to 6 membered heterocycle, wherein the

heterocycle is optionally substituted with a -C(O)-Ry, group; a 5 to 6 membered heteroaryl; a

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 Ce to Cio

9



| east one stereocenter (e.g., at the R substituent), and may exist

as a race CORE(EERARydBRAND, Qﬁ@&' Wtﬁ)ﬁﬁl SRS -¢@)0R,
a preferrg}a& %O%F"rrent ((?)E]%" cgrrpo?}nd}s or imu p §3y are the (9) a ©

i soner, i rgrcaln, enantiomerically pure conposi ti on 30 As used herein,

the term" al ky sat 0 : N
of straight, EF %‘ﬁgp %déﬁh yl'@{ con ?g’ur %?I'tkgrg’ll néﬁpugﬁwb“ %ﬁ‘g’jf'?laéraup, a Ce
et hyl , n- jpd Qpyhryl igeoupy &ﬂrpfe,m Ithcbaryy is, opﬂoﬂﬂl}ukgﬁsutlmdcwbhltay fleast one mdependently

Lo 8 ol Bl S 0K L i Sty 4 B e

C, to GCs, ydalk gedup Rlopkbndlly s@ﬂshnﬁkd(WxthglE Iblelﬁfone'ﬂilﬂpﬁidéﬁﬂly sHleuiddl RAYgdRECy to
opti onal I y subst’ tut ed with one or nore gen or 35 al koxy grou

For 1 ot s alkyLifh ta Cleglkosy.SmyIeg. s 1o OB K96 MegRERGIHGTL, O} Re, -O-
trihal oal qbl ﬁé’é& @%I&J@ngdﬁg Er!é&em i b%"té[» g:'w ongha iéfoﬂti%hﬂhs sitfrituted with at

| i near, ne radiC having one or
car bon-caﬂdastmndmpaldmﬂﬂsc;le@utlmlwn@hﬂoﬂl&slampCZ to C6 aI kenyl

gr oup i ncl udi ng 35 enyl| e herel y. Iy
refer jot o li negf ,lgbar gﬁ%"ﬁg&“ ot @ I g % g‘f ﬁ{%“r’a‘éﬁ%%lh tWSauﬁg gaollﬁeo%lronauy
mor e car bibstifitddowith &t lehst oh@nﬂslaenaemly shected hhbg&o@kb:@&rbup,@ﬁa Ce to Cj aryl

al kynyl groups, . includi hex- 3- ein " refers

to a car b&EPP} VEer§ rLf%F(?“rl?g}S QP%QI@{I&?@’SUF‘%,“ Wﬁ%ﬁt ]ie?FtPH%YH@BW@n{W selected
aryl groupgiog&forliyiBtdrug;i Ngs having fromfive to twenty carbon

atoms. Aryl ring structures include conpounds having one or nore

ring structureBsisach tes Cosdiol erop, opgpnailg pbstityied | vt ahisaeinere mdependently
Exanpl,es u t u I

S BB oL IR ATERND: g NACORRroun, i
napthyl ( 'theealkomgwmmm &y opnowysubammwd ish o ivaiomt & 6 iebbOHONGHIP and the

:[. Egt 2; z;r 3.}' ?u%[%%qnl;g f%eogé}iq%gﬁ ﬁ%smf Cwl;rll.l!xt %dlg?sit on. 31§&e1 é’lg?‘%e% Wﬂ sehected halogen,

or nore @Ryl @; i€, dlko, cj:diﬁ e etb @ tatkyl gl)oup;l s an el enent ot her
than carbon. Heteroatons are 15 t r))(r cally gfe I\\ atons. Incl uded
within the scoBeih Wé?’@@o%‘r?lc“agﬁ’é 1 AR i? Fy l§ EetRbl e, are O,

N, angS het er eafiyflydrdded opteWDLR: €s. The ring structure may incI ude
conmpounds havi ng one or nore rlng structures, such as nono-, or
tricyclic conpBgntle hydroxyk erespshe@ne BTp, Whéfeﬁ’eﬂ‘éraéiﬂ?%s @wtmﬁ%y Fagstituted
be sel ect f eker S t n

het er oat oSr'gth %antja & @%{O\rélktyg oa 0%1;9% rggtngérlﬁbr?{)éraeﬁ tet%‘?ﬂ) or¥‘>t§,0r0ar5 to 10
four or maeantfedietavoalogeupHehareinahy heteravycls tgrenpt isroptionedly substituted with a-
sel ected f those th t contain five or nore atons, Six or nore

at ons, gh“(‘ atons. Exanples of heteroaryl ring structures

i ncl qu: acri dnnReo, 1@@;1@11311' dazol e, benzoxazol e, benzodi oxol e,

benzof uran, di hydro chr onen- 4- diazine, 1, 2-di.azine, :
1, 2-diazole, 155wl a‘%ea"ﬁ'é‘%ﬂﬁ‘f FPaP%"n%tJ s>Lflh’rnatﬁe fawmr“rﬁSd’&%rf&“la (D) comprise at
indol e, i SOXPHR Kored RARY(EL! htnrﬁe Ri %%éﬁhﬁsﬁf)' ﬁld th&Pbasals rac@ﬂﬁ&ﬁ)ﬂxﬁlre or as an
purine, pyridazine, pyrazole, 1};/7 di ne, pyrazr ne, pyr| m di

i

pyrrol e, quarn@meneallsqmuﬁ@mpm@nt sprefeered embodiments 310091115’11“513 S of Formula @

(115210 e AL B Ry AR ebpdagp o ) i ezl e
substi3z0ut ed. As used herein, the term “alkyl” generally refers to saturated hydrocarbyl radicals of
straight, branched or cyclic configuration including methyl, ethyl, n-propyl, isopropyl, n-butyl,
isobutyl, sec-butyl, tert-butyl, n-pentyl, n-hexyl, cyclohexyl, n-heptyl, octyl, n-octyl, and the
like. In some embodiments, alky} substituents may be include C; to Cg, C) to Cg, or C; to C4
alkyl groups. The alkyl group may be optionally substituted with one or more halogen or

35 alkoxy groups. For instance, the alkyl group may be a haloalkyl, dihaloalkyl, or trihaloalkyl.
10



As used herein, "heterocycle"” refers to cyclic ring structures in

whi ch one or nDRE ys&H AFBin ﬂalké}@l’rgéiﬂrallsri}@feﬁ%%n@ﬁl 9%%])@ dnscy%fic alkene radicals
el enent ot her than carbon. Hetéroatons are typically N

at ons. | nchaxdegiond erinerercaoscehwnsioubletbendse ymh@s Garid Gs ﬁ@ﬂa@e ﬁ?d@mlkynyl groups,

sel ect abl e inchld 01 113! @nd S heterocycle ring structures. The ring
structure nay el B 8 onpounds having one or nore ring structures,

such as nono-, KAkusedolteréin] Catkynyt” gemermbly relfers ﬂorlmsm-t;rbramﬁrrdddrr@nhs alkyheradicals

Contal S onBmGFE B o s G Gheon TR B e Cr oot BHeC: ik sl exoups,

nor e heterg@hﬂm‘ghegn $eur or nore heteroatons. 35 Exanpl e of

het erocycl e groups i ncl ude nor phol i nyl, gyrrolldlnonyl pyrrolidinyl,
pi peridinyl, if8 ;.‘J‘F";S‘eli‘edilpnyqf}’l HeEENIO0 FAFPOCYGHS atomatie TmMtructyss. r Helpded in the
oxet anyl g%p 1 QR Gk ey G rﬁ%ﬁy W Y gty
tet rahydroprP Kﬁ; tra rao{chl pheﬁi;n/ or ii%’eegdrea a@/gﬁpo%?%ny I ring

and the Ii Rtelctures inshudaj wnmﬁuodls rluewns ontehcar ieteering strhefuresy susht asormulnby bi-, or
be substi t ed herein, anoyl ner.a ref.ers

aroup. 07t nEER PPt TR of, Tn{chBtp, ERDBHNL IR Fl “gllnsgoeny,
hydr ogen, ﬂﬂoradl}ﬂyindexﬁﬂ, ﬁlll‘ﬂhlyp hihlenatnjlﬂ.rexgd Qi.l(p, plehaithreh &), azd napthyNG.e., napthalene)
group. As used herei X ener refers to a th the
structure J@f ﬁmcflﬁcstg?tcﬁ'it‘ﬂn 65%86]% &‘5 BFRYD Y b PPy R%lwo Sipted.

such as a O toACsal Kerbindriidtoary fefirs t6ydivabRReR Qg Ethhc‘iurcs in which one or
I nvention, halo substituents may be independently selected from the

hal ogens s #ems jiny g weg, thhhefproaom(s)y sratnelemens ithes thamenrhen. oHetseoatoms are
In cer iif“ nB@fcﬁﬁ 0, e cﬁnﬂoﬁl’ ﬁ}gnt $ncldledBYi ﬂﬂx%ﬁ%egf h%}%ﬁfly ’anfcii mdeipﬁndently

hydr oxy nzoxy, or gen, pref erably br e or ori
ot her enbostlettables , arX G\, pmdf Srh&jtlpadyb ringCitructuresC4 Bliekyihg oatrugture may include

hal oal kyl . 15 R r ef er abl g t.i onal |
Substi ¢ ut eePTRpRASERRE Gie G nbnksthE Pttt Sy afmbo b s B Ppotinds. 1o
et hoxy, bsmzeoetbodimésits,tthe hterak |gr01.@s Elaydae&ell&aadbﬁbﬁdhetheh@l @Aups that contain
(such as furyl or mdazolﬁ’réw ano, nitro, i-fluro rrech , or a
hal ogen.  nORAPT THte heleiag o bV B3 PorhsiErpatgms, daise BT IpFe itergatnis cfaur or more

and nog® PhAéBABREY Hseérbﬁvrm% $@uddiky hnay bRIsEREEE i@ ﬁiak@mafieomam five or more
Alternatively, R may be a 5 to 10 nenbered heteroaryl 3to 20

menber ed h@p@ﬁoﬁycﬂrénors LM SOTLightr Qramang| atgmgu Fxampldsi prh\?éweargl aag stryctures
furyl grou A Y, - -
di hydr o- ch?‘Sln“g% ﬂi}lgi%% 9511?13&1&!&0\1'4 é%&ol%#n?odiﬂoﬁz Blarﬁoﬁ[rgﬁ’ pdlhydro chromen-4
benzodi oxod)rdy,gi,ﬁtqmzlrﬁz ]r;b;;hapms;‘ di2athihzolgel é—dimphﬂmay:he,gftmup fuaazan, imidazole,

& o O PR tsfienfn oSt e JRndE. Pl Bt pagadne gprezot

a ﬁS IH tey rﬁﬁllearm&azugptpfyﬁﬂﬁﬂlgy, @W@lg,l tluhskihd{\ﬁquh-lnoﬁhhde@&fﬂaé@leeﬁﬂﬂﬁﬂﬁé,, 1,3,5-
nmet oxy, or al O r.erer .Rl, substituents,also I nclude,the
fol | owi ng, %ﬁ‘@?’elgt% aéﬂﬂ%dp%gtﬁé?%éﬂ%ﬂ'a agfl quinagQlifiénelty cerigin prabodiments, the

car bol i ne’ @bl MayBt Ssttnaly s¥skingddry! - pentyl *-0

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

30 O, SorNatoms. 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.

35 Example of heterocycle groups include morpholinyl, pyrrolidinonyl, pyrrolidinyl, piperidinyl,
11



12 OH

*
0

*\*\IO—i*I*\/O—i/OOOOF 1-0 FFF*\ 1 FF

CV o pisepng, b 1 Yoty Pty ot ) Raydroranyt

\ I piRerginy, (ybygpiogyl, ) Jaleo
Vi* et ahhi operale NetrdBydiopytdinyl, Netralyd®primidinyl, ~ fdgrahydrothiophenyl or

10

15

20

25

tetrahydrothiopyranyl and the like. In certain embodiments, the heterocycle may optionally be
substituted,

As used herein, “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 Cg to Cy aryl group, optionally substituted with at least one Ry
group. Ro may then preferably be methoxy, benzoxy, a C; to Cs 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(0O)O-R4 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 *—D
-0 |00
*

12




CHod NN *\ /NO-- :~>"'"~~ U/ Oher preferred R substituents
include the follow ng, where the * indicates the bond of attachnent
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CH~O \' I O/\iN/~OH~OV~\"N"OH \ | o,/ N O I OH | [/
O—-\/~N-\ \ | O\/\iN/ O\/~/"~N~/ L o NWNCN 01 N/r N '011, and
regi oi soners thereof and regioi soners thereof and regi oi soners
t her eof @NU T €Qi 6 SOMMET Y Tt hereofr OH V[T ON_T 7 NXOJ/ ~OL~ijOI
/N OH '~ ACN ~~BNI SOHON MR
0 ~oC ~ I N rNIs | LN
NN O \WU~I\NN ¥/ |
N~(p~ | ' ICIHp™F 0 @N D o NO I\ |N5,
o HHH [N ~fvO\ ~3 HHHJg~HO0 0O aNqPO\o H_H
O o) /
* d H N
‘< >“',\|| *—< >—N~—4 —< >——N\

\©\0 * /N * ]
Vel B D
U= —

,_@N

Other preferred R; substituents include the following, where the * indicates the bond of

attachment to the carboline scaffold molecule.

L]
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X

K

e

o

14




O

l

Ni

Z/¥O_.
oz—o
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N
0
N=JN OH

follow n
carbolin

+\V 1 Ol / ONH\ NN OHO~O \ I NHZ\ NH\ "~ 000
N = O N— O CH O—G-B—f-f/ ~~~pJJ‘ C,LD f"l'\'“'-'~\ 1
HNF - N~/ Vi " ~% \ N-nIN~I 00 0|0\~ I ~N»
NJON@OO 17 N N \OC}-loJ 0 )(N)
D N -\ N, ~\ | I\V@O 0 1/
N- N Na/ N=\ Preferred R2 ubstltuents (6] nclude th
g, where the * inpdicates e bond of attachnent (to the H
—scaf fordTotecute:; -H-C'fi* 60
P }—‘ ? \
\ N N
N—4 N=( _< \N_/<N
N N— S—
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) . +  OH
= OH
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@] o—
* OH X OH N OH . OH
9] F
>>: >>: G‘\ d
Ci Br
O | —OmQ @ o
OH
* * / " H
H | N |
Ty | O | OO | D

N

-~

e

a,
e

\©\0/\/

moﬁgo\/

Ty, | T | Corgle | Dt
'\©\O NH, .\@O/Y\H/ \Q\o’\f\m’\ .\@o’\(‘u%\s“;
OH OH OH H
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NHNH\ / * *~\ SF Ss 0o QOher preferred R2 substituents include
the follow ng, where the * indi cates the bond of attachnent to the

car bol i mre—seaffotd—rotecute u DI ©- 6©6S 0 © OO0 6—F+F
C F NO-._JkFOCOO 0p,, O0O0OC OL- ~Cl ) uk-0
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Preferred R; substituents also include the following, where the * indicates the bond of

attachment to the carboline scaffold molecule.
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NRL H(l-a) wherein X, R and R2 are defined as described with
regard to [Formufa (T,) dandi the — 10 preferqyed enbodi ment s [described ]

above. Anqgther preferred class of c umpds within |mJIa (n)
i ncl ude those co of Forw as s@ bel ow X )aj
X ¥S a hal ogen; 22

N R2 N(CH(ZJ) \(Ro)m I;bggSwhereln
as descri hed abQyve with regar o Formula (1)X\ RQis ag desc e
above with regardyto Fornula (19; mis 0, 1, Q, or 3; dnd n i¥No0, 1,
2, or 3. 5 Other preferred cl assesof r‘n.rh'r) unds—within-Hormula T1)
i nclude the follow Rd\ x ReQ X -\<ON.O N|R NRt
(I-c) H(ll-d) Rg ,.@‘ 0R|H((30
(r-f) OF;e*jXQ I Re «x } ONRL&Q(I (I )*_<

0 0O O 0




R XSNj I RL (I i) It is understood that substituents X and R1,
& Rd, and Re, of the. Qorrpoungs.g.f Formulas (l-c) to (l-i) are

defined ad T n EoRmil & (DT 25 I'n" of her efbodi nent's, preflerred
conpounds jof Py esent | nventi on usef ul tion of VEOF
production in t hose pf For as (I-i , as_sh

bel ow I theNembadi nents of For s (! 1%,HN
substituedts X, R1, N, Rs, et,c. are defi m2'<(6|),

well as Fgrnulas (l£a) to (I-i). R2 | RH {1~ NR ;
R (i-1) |H (1-k} i Also incli@ed within the scope df the
invention |are pharmaéeutilally acceptablé salts, hydratles, solvates,
calthrateg, poly hs, rracemat es and st ¢reoi soners of tlhe conpounds
descri bed |herHN I n anot her aspect of the invention, preferred
conpounds Mhe sent fnvention useful in the inhibijtion of VEG-
production ind ude e of Formula (I-1) as shown below. X | NR2 i
N RL Ha{l) wherd¥n, 15 X is hydrogen; {a hydroxyl group; a hal ogen;

a C-C alkylT; a O to G alkoxy, optionalTy sSubstituted with a Co
to C8 aryl grogfher BlefdrfedR. {P(J@Etﬁﬁéﬂts SRR ithePfollbwin®, Wherd the/* iffi¥R the bond of
optionally substituted wt aryl group, wherein the C6 to

C3 aryl gﬂmbmﬁtgﬂqmlmys@ﬂfmm@@d with at |east one Ro group;
a heterocycle group; a heferoaryl group; and a C6 to C3 aryl group

optionally substituted with 20 at | east | one Ro g oup; Ro is a Q
h gne or no
i no groui)z‘

hal ogen; a Cl.to (6 a| kyl| opti®gally subst i t uj-e
hal ogen groupsy a~€yano group,_g"“n\tro gr oup;

am noal kyll group; an acetjam de S 0 .
O
o) >= d S
0]
e j}o (FO ey
0 o) ) &

N *71/ cl F

e 0

o O - i F .

o] 0
o
o~ | ot | <)%
B N?

*_< t_< r ‘,/U\O *_< W

o O Cl o
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~ O . o o7 o/
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group; an imdazole group; or ORe; 24 Re is hydrogen; a Cl fo C6

al kyl , opti ona1|y'SUUa |thed mnliksh/e rocycte group CF

aryl groupj D; ' Ko 4 0! p;

hydr ogen; @a hy ro a heteroaryl group; {6g2§g§|k gﬁﬁ;;g@@
optionallyl 5 eubstltuted wi t hOan alkoxy, hydt oxyl , heteroar

to Cs aryl group a -0 {Re gyoup; (O O R ?lrmup; QjNH—Rd
group; a - Re roup rloups_o S) -

i sopropyl - r 4 |d tert ;E&gfﬁgs ? . 1 hydragen \[::j/
4-nnrphoI|nyI rou aclhlazoleanlndogmoup, a i pexgZi ny grﬁu
optionally subSTrtuted mnﬂ ; oup; a C, tg Co arkyr’group,
optionally subsﬁjtu ed 1 , anppl ko, or hydr

group; Rd |s W_r a C, tONCS Xyl gro\M)’ @
optional | y| substi tiytes. it arr—af koXy-“gr oup;

aryl group} optlonaIIyFsut t least one ha oqen Ci to
Cs al kyl, rC(C»CRe pr OR|; Rs is a hydragen; Fa C to C6 aIkyI group,
optionally substh- wi th, at Hl east " h 5 or al koxy =sgroup;
OLbadCB t? Cs=ar w OUF;W ﬁ { né,( n &not hg&é

enbodi ment| conpou of FKor a a oyi :

| \ NRZ N, N®/ , Hi(I1) H(TIl) Wierein R, aRd éQ are defined
as descri bged above mntﬁ'rjgard’mnéh Formyla (T). 20 _For {he purposes
of this inventionq, bne or fundt i onal § _.encorrpasgi .
R, R2, Ro, s Res R%, andsReé, are ijncorpprated’/intp | ecu

of Fornul as "N(I1), anc (+{Q), i ncl udi ng F& mul as ( (I-k),

each of th
di scl osed
i ndependent |
is set forg
i nventi on,
repl aced

nol ecul es

i nvention.
fol | ow ng.

e functionalitig

bS_app®ari ng at

any | ocation

h

y be |ndepende

ntly sele

e

It a)
i w&thin t he
and as appropriate,

. sﬁbs ltuteqd. Furt rie a more{ generif substjtdent
f(uﬁ nosi tion i & 25 nol ecul es sof thel prese
it Ps stood Lh the gengric subs{ituent|my b
W th nore~Speci fiic sWpstituents, and th& resulting
wﬁhrFﬁiﬁf’) ope—of —the;—mglecutres—of thepresent
25 Preferyed canpounQ;PPLJ{he invent{gy—hﬁclude t he _Jr“F
C|,B_KS NON NagN(ON s i
S *_< i__< S
S S
/ /__/O—
OH =N
"~ — S =4
S 5 —{ s
s
| | D
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) e ;
N o h_& S
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HNNHBr O 23 1d B O/ A N- NKCA \V N Ni \ OHN % _
F O /| HF AFF—5-6-Br i -fm—t—CFBr -+ B ON N0
HNH\ HO 7 8 Cly 04/ a) o N~ /ftect d " V' \ N O No i
NI\\N-blOCIS Q1 N| 12 26 C |cl G ON NDNOOC \ N
— S
3 _<S
Preferred R; substituents include the following, where the * indicates the bond of
attachment to the carboline scaffold molecule.
S\ 9
*—QOH *N O *—N N—‘<
__/ Nn_/
H A N
O |
* */ S
5 A preferred class of compounds within Formula (I) include those compounds of
Formula (I-a) as shown below.
X
N N—R>
R,
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
N N—R,
N (CHZ)n
\
H / l
(Ro)m
d-b)
15  wherein:
X is a halogen;
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%H/ H F14 15 13 C Br O \/ O O \ N 'N\ NK / NHNHecl

- H 0 16- 17,18 NNO Fl / \ HO H

FF20F F 21 11’9‘3&?8"5&?9?? q’l"%‘h‘“%%a’ ‘\F‘f{ﬁ"}!\ﬁ@ NNO NN NHH- HF

F 22 23 24 27 Byis@h dBkriped dboe-@ith réga to Fdimda!(DN O H F 27 25 F 26
mis0, 1,2, or 3; and

nis0,1, 2, or 3.

5 Other preferred classes of compounds within Formula (I) include the following.
Ry
\ X Re¢
X o N—{
N
A\ —<o N\ O
N R \ Ry
b ' (o) H (i-d)
R4 R
\ \
X y NH X NH
N
N 5 \ \
N\ R4 N R4
H (I-e) H (1-f)
0 Re
X N !sl R X je
3 - NI\

) S

\ R N R

H (I-9) H (I-h)
Ry
\S
X
N
<
N Ry _
H (1)

It is understood that substituents X and Rj, Rc, R4, and R. of the compounds of
Formulas (I-c) to (I-i) are defined as in Formula (I).
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Br CCd 0- OC I\\~O| [ NOIi\N—~ NHH/ \ FH/ - F\ O-

2 930280C O d N~O [\ Q I \ . . .

I F‘J“ﬁ”df;‘% ‘t‘;glpre%Feé‘ GORPPES |°fo¥h€| pRpea iy efiph st in the

O HHF I-hl{lbl‘uo%f&@cﬁr du@forOn€ludOtHos€bt Ebmhuas (IIJ—i)~ﬂ1tough\(I-n\];) as shaviFbelow.

N ONN/ H/\ HF 37.38 F 39 (%XO liNO\\

N-~\ |\ \In embc@n@pnts of Formulas (I5j) through (I-1), substltuen s R1, Rz, 3, etc. are defined
as in Formula (I), as well as Formulas (I-a) to (I-i).

Ro R2

Ve
N

NH

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

8
wherein,
15 X is hydrogen; a hydroxyl group; a halogen; a C-C4 alkyl; a C; to Cs alkoxy, optionally
substituted with a Cg 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 C to Cg aryl group is optionally substituted with at least one Ry group;
a heterocycle group; a heteroaryl group; and a Cg to Cs aryl group, optionally substituted with
20 at least one Rq group;
Ry 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 ORs;
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51 49 29 ©ICyar@ebbudor 2cC(NYO-RL;N O / HF Br 52 53 54 Cd C O

10

15

20

25

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 Cg to Csg aryl group; a -C(O)-R. group; a -
C(0)O-R4 group; a -C(O)NH-R4 group; a -C(S)NH-Rq4 group; a -S(03)-R, group; or (18)-
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 Cg alkyl group, optionally substituted
with a halogen, an alkoxy, or hydroxyl group;

R4 is hydrogen; a benzyl group; a C; to Cg alkyl group, optionally substituted with a
halogen or an alkoxy group; a Cg to Cg aryl group, optionally substituted with at least one
halogen, C; to Cs alkyl, -C(O)OR,, or OR.;

R. 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

nis0, 1, 2, or 3,

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

(" H (lll)

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, Rg, Rq, Ry, Re, Ry, and Re, are incorporated into a2 molecule of Formulas (I), (II), and
(III), 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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In certain enbodi nents,
an EC50 in the VEGF ELISA assay described in Exanple 2 of
about 2 uM nore preferably between about 2

preferred conpounds

i nclude those with
| ess t han

uM and about 0.04 uM

(200 nMtQe A0V~ ToT e preEf§rahly fromabout 0. 04 UMTO abouf 0. 008
5 uMto |(40b.nMto 8 nM; and mors preferably | esg t#an about Q 008 uM
(< 8 nM. M cuharly preferré pQunds are ( S , 4,
5, 7, 8, 10 .17, 23,125, , oll2, 14 29T 330,
331, 332, %8 823, \$/2!§] 830, 7, 838,
841, 842, oegilQisoners thegegf® In one 0t hey
preferred conpo § of the inpvention 06|5n acen ' e..apd in
anot her \enbodi nent” t he qe\%oomds of tw/,?nf on are theolcfj'”'(lfg‘\jj
(S, (RIR, (S S99 LRSNF(S|R isomer 7 in ar enantioneri c‘a’HW ﬁﬁr\?
conposi tjion. Moregypreferably, the co%%unds of tlhe invenglto#n are the
(S) isoners,in an enantiomefically pure conposiltion.Th hove
conmpounds @re listed only to|pFvi de exanpl es that cmy be use Lin the
met hods e invention. Bageo on_t he instant [di'scl osure, e
skilled oul d 15 regogki=Zejot her conpounds ded be
i ncl uded e of |the pyesentt i mgd FAvEnt jonkt hat
woul d be ijn the thofls reéfitegd er ~. 98 B. Iﬂ?‘epré‘(i on of
Conpound vention Cpnpounds the invention ny €’ proguced
in any n rawn Eheoat. By wa of _exanplle, conp ds of/the
inventign may be gpr eél-gr Tol)ac:or i ng t%vr‘hefc'f ol | owi ng genefal N
schenmes.| More specifical Ty, Scheme | #8§ be used|to make cofpulnds f
Formulal|l. 5 Sche? | a can be used when in conjunction with Schene
when R2 is a -CH2-furanyl group. Alternatively, {for _asy ric
synt hesi|sCpwhen R2 is hydrogen r hydr oxyl¢', Scherre ¥ may be used.
Schene | 2 X RR-C X\ '~ INR \ R ~JNH H H i base i H
N N (Far , 1-b) RdINC mul as |1-C 1-e, )
Rd N4Q|s RN -Osehere | a Ny ©

8 o O 0 cl

=N
O\/\/N\/)
917

O~ N
920

Ii;)

92



X1 \' NH2 1. Furaldehyde, McOH X1 H' % 2. NaBH4, rt 10 HH 99
Schene |b CHO X CH3NO2 X \ NO2 Bu4NBH4 NO2 H NH4OAc HTHE H + /N-O
Zn, NH4Cl [x.cnFN oHL RCHOX NH/ N\R H (+)-DIP-C X I \ NOH Zn,

NHACI X NgH VvV N RN R "H SEHeie TT can be used [t @ prepare conpounds

of Formjla¥h. Scheme Il O[0 O-R OH OH NH X CHO X NH PyBOP,
Et 3N X NH (RN &) H 5 H Sg s or I11b

can be U i 3 BB ' D Br
0 Br '-( ||.
1987, 47 F

93



X CHO/-< + Ph PhCH3 X N OH NaBH4 X NH OH N HzN OH retlux HN N H O
H NH" ~~-CEt H2SO4 X nT ~ C OR X X N% Ref: Mgid Abou-CGharbia et
al, J. Med. Chem 1987, 30, 1818. Inapreferred enbodi nent

conpoundg Nt 1 on ycpe resolved to b lemaanticmericall Yy

pure conpogitions using any frethed known in art. |By, nay of exanpl e,
conmpound Lnvention may © gel ved by dinec Sstal lization
of enantfi i XfNUT.© by di ast g alt formati g~y ™~

enant i or : %fmm of \r{(@]nsrs and seps Pion, or by
enzynmat i ' Ipr ef erreg 5odi ment, [conpo (t\,he\/OH
i nventi g ﬁ/ed t hf ough cwstxartdyrzcttl on use he,/g

N-acet yl|- L- pheny@l/mt/lme to pbtain the 4S)nisonerd, or N acejpy! -

phenyl aliani ne to tain the R) isomer, in manrter simlar to that
illustrgted in Sctiene 1V. Schenme IV x \ %\ | -L-Phe Ale X NH .
Ao-L-Phg sW Base Work-up X NH |TEIOBHH O O Ol~ S-lIsoner U

15 In cergal n enbodi ments, ekeapl ary net hods of Schenme | for
preparing preferred conpounds Forrmula | involjve Qe forrratl on of

free amin Spengl er rea \product s/ i nter % , as
descri bdd D€ i ny Plooceduret| . PV oredir X NHZ, HChy-SH ‘h/o‘] \ NH
i £01 ¥rcone émbodinep

| Acid H \HoIII

Pr ocedur|e- | vl veAadi hg a destredeahdetide (11)
suspensijon of ib ﬁlhmed 1ryptani°ne.\/'|’~lei (1) ijn O.IN g0l furjc
acid. The solutign en |be stirrod2at about |110C - P&GC\H‘M&\O
cl osed rleaction VeSS ntil|the reaction is suffjicient togqzconplete,
e.g., fdr_about 1%4m'nutes to about 20 hours. Aftler conpletion of the
reaction, a.he cl




5 reaction m xture may be cooled to roomtenperature and the
precipitated salt nmay be filtered.

The filtered residue may then be

washed with ether, EtOAc or a m xture of DCM and DVF and dried to

gi ve t hegfoagdct™ (i)~ as~acTd sar - A termgfLvely, a desired

Al dehyde ChL) may be added {oCla Q(OT Y5 {Sybst | o—

tr N . . . NS/ # . .
ypt am|n . in acetlc aci d ux nti IS

sufficiéantl dnplyet 8 f or M nuteg to

After cqnpl etjon oﬂl/t “raction, i on m xt

cool ed tfjo room era rla1d the acid s& K _phy |be filtered)

filtered residus.tmy then be|washed wth acePic acid fol | owed

and dried to gige the product (111) &4 acid saltf. The fregean ne

(I'1'1) may be obtaine b extfaction with EtOAc and washing with

aqueous |ammoni um guedr oxi de of 1M aq. sodi um hydrgxide. The free

am ne, o+—+ts—sali—may—theprbe—usedto—+oerm-other prefe*rcd

conpounds™~gf 15 Fornula I, u®h as carbamate anal 60 (Formula 1-c,

Pr ocedur|e- ani de anal ogs} | udl ng N- acetyll afiaNag Formul a

| -c, Prqcex and Proced urea and tHhrqufleayangl ogs

(Formul 4 |-e jptl LN CPocedJre I g WP dureq{V respecf Vel

sul f oxi de anaﬂ ogs (% - g, Iﬁrocdu 1), and pyri A |°ne

anal ogs |( Procedu ). l\/br partlc . Iy, Procedure-| I'gry be used

to synthesize cagbanate al pgs of fleee es (111)ungP their

salts. Rrocedure-l1 Rd [X X NO ﬁ%) H N DI DCM H Ro

Ro II1l|IVIn ac ¥ath Proceduf i sopropyl et hyllam ne

(DIEA) rray be addesé to the free anmin@sTI11), orlits acid 28It i

di chl orcrrg; hane (DCV),” fol Toved Dy SIOW addition og 25 substituted

chl or of g The reaction re may be stirred

t enper at NThe sol vent e

evapor at % be puri by. HELC or

silica g el 11a e useaft@\

synt hesi &n( FMIS-r t%. cl

Pr ocedur - N

O\/\/N\)




NH R2-COOH O HDICDCMD EAHR\R 11l X 1n accordance with
Procedure-llla, a 15 mn pre-stirred m xture of an R2-acid and
dii sopropyl carbodiimde (DIC) nmay be added to the free amne (I11),
or its acid salt in DCM and DI EA, The reaction m xture nay be

sti rrigng—for apout— T I~ THE FOf VENUS may e bE g

t he [crude product purified byw HPLC. Alternatively, ocedure-I111b may
be used Nt hesi ze N-agetyl 9 Qgs of free antney 1), or

t heifr Prlocedure-11I{b X \' NH AQ \| X

3 S ' /\
p

DCM Py / K Bﬁ%ﬁ’vrrb/v 10 | mn-asg A th ProdEd e-\nflﬁ

pyrildi ne Way _he added to tlhe frae afring (111), or it¥ aghd &al

DCM | fol | omed hy acetic anhydride.”The reaction m xture _ngy be

stirfred at oyl eratdre for ﬂ o 20 hours. Thg s“d‘lwe/rﬁNs
may [t hen be ewa Ned and the cr ud){@yct was purififéd)byMBEC.
Procedure-1V be used tjo synt hesi ea- anal ogs of fregmg am nes
(111D, or theirt salts. Prlocedure-I¥9Rd. X X NH NH RA&-NCON N

DCMDBA HRe Ro I5 TTT VI gln accordance wi thl Rgocedure-N, DI EA and
R2-ilsocyanat e may be added he free amne (1]1) its acid salt
in OCM 3 h. The

sol vient s=ag i
|-1RLC. 10 V may be uget
free amineg (11]1),50r theijr salds. Progedure-V

Cl
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R&A RNH XNHRI-NCS NI \'\' I S HDCMDIEAH ~ R Ro IIl MIII 5
In accordance with Procedure-V, DI EA and R2-isothiocyanate nmay be
added to the free amne (III) or its acid salt in DCM The reacti
m Xt uf fof-pbout—12—h—Fhe—sptvents—ray—then—be-
evapor afed and the crude pr o t purified by H‘ELé Procedure- VI nay
be used ¢ .hesize sulfon ogs of free|am , or the
sal ts,| Precedlur e- V[) \ 0241 XI \ \ Q H

DCM DI|EA N RO 10 IX %corda/nc Dr ocedUlyj€ EA- an
R2- sullf onylfchior ide may be added t°he P é amine @11 its
acid galt inlQCM _ The.reacfion m y be stirred a pom
tenpenature fo &b mj‘? hi The sqiv nt may then be eviapof ated and
t he cnude prot‘H\*p ified by HPLC Proceddgire- Vi | | befused t
synt hesi ze pyri¥0di ne anal pgs of frg%l amnes (t11), or he’lJFysalts.
Procedure VII N X X -~/ \ \ NH DMA/ NEt 3/120C \ N~-N /9821 \ H I \
\RO VIT"ER TTT Tn accordancg w th Procedure-VITg triethylamne an
2- bronmopynini dine in N, N '

free am ng or its agi

may beF

evaponat ed amnd

reacti

on

(0]




t he invention, as recogni zed by one of skill in the art. Various
nodifications to the above 5 schemes and procedures will be apparent

to onf of sKill inthe art,| and the invention is/n® linited
specific y by the method |of paring the conpoungs~pf the
i nventio Mgt hods of the | % In anothe as t he

i nventi on, s car e~ prov)i ded d DN .* FGE-N. _©
produgction, the i on of angi oen i nd/ r theitr at\ge;@I\
cancef, di ab r et i HOpa&t hly, @ matoird afthritis, riasis, F

at her pscl erostss chroni c infl amrat s, ot her chronic
i nfl apmation-r \/a,%d di seasles and dios\gr,Qgrs, obesity, or ex,uslﬁ‘tive
macul ar degenerati dn using | the conpounds descri bed herein. In one
enbodj ment, the i tion is directed t“wethods|for inhi bi tigng VEGF
produgti on conprj.sing adm njistering a -expression i nhibitThNg
anount of at |edst one 15 |conpound of the invenfion to a $¥bject in
need thereof |nggnother embodi ment, m@ghods for inhibiting

angi ogerests—are—provi-ded—eerRprsthg—athri~sterirg—an
anti - angi ogeni ¢ anmount of at # ast one conpound ¢f the invention to a
subj e¢ need thereof. Ijn y angt her enbodi ment, net hods for
treat | ng=ednger,) di abetic rletiwa O rheumatoid arthritis,
psori asis, ‘@ .NTTQ erosi s, | chr oM ey It ion| other chronic
i nfl apmati en-r gl aged seasjes and dilsoode egity, or exudative
macul ar dege dtion are Fprovidedgg:l pri sing adin nistering a
t her apeuti cal ™y ef fective amunt of JTat | east one|conpound of the
invention to agsuhj ect in need therfzi: Wt hout intending to be

h

limted by theory, Jit is be|ieved t t he met hogls of the present 25
i nven{ion act thrqdbyk a conpination [of “Hechani sn that nodul ate the
activity of VEGF. N prefefred en‘rg’(gldil ments, the|methods of the
invention conpryge adm nistlering a N—#erapeuti cally effective anount
of at |l east one conpound of{ the inve®gon, wherein the conmpound is an

(S) isomer—Accordrng tothe methods of —the rnvention, the
conpound(s) may be adm nistered to the 30 subject via any drug
delivery rdimbertdimembodimentseplafmedﬁpmpbtﬁﬂds imlmiqihasww:ahimlﬂﬁ(‘sd inathé MEGF

route ncI ude, 0 ul ar buc

opht h%l'r# lﬁlé’fj‘ini’ﬁgbrh Xamplp ?a? h’faﬂlagouganw n us {aggflsbﬁegw SER oo 2
i nfus IM%ndbaB&Jf .08 u®D(200,nM tcamma) Medre predetalily Iﬁrmnarqut OghenM &r atout 0,008
"VEGF-i nhi bi ti ng ampunt" anti eni ¢ anmpynt ", .

't Rer APAIR (“(9&11‘1{30 BaRb and moTe s ey RS RS bt 0 los M 18 8y, Paticularly
afmunh»r AR IHREE Mt IRl podBE Nbs: t204t5’ aas 10, 1@512aur¢lzsoaatsa,, 107, 112, 140,
preverit e |aentrrea di sease or cond |t|on or to exhibit a detectable

t her aﬁé&t 329, 330, 334h3 32, 8P yBléf 816 818,933, 8% 82%, R3An8He 8321330 838,891, &3y
|
exanDdia, B RARKRrHhBRLL Shlore qaagn th@ﬁ% Rz s Jf e %‘g%a{e

ef fect1ve ano or a su ]EC Ub] ect
wei ghtforns azecendiodnilvemé, tand mhaothmt mnbmhmdltethd: eompainds kod ttmndrenﬁqmnarealm

(1, BB R O G ) L AR b ol e
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
15 recognize other compounds intended to be included within the scope of the presently claimed

invention that would be useful in the methods recited herein.
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a given situation can be determ ned by routine experinentation that

is within the skill and..judgnent of the clinician. For any conpound,
t he therapetki calPrgparetipn ot {QEDPARASS SaRVERHOB st j mated initially
either in cell culture assays, e.g., of neoplastic cells, or in

ani mal nodeCompgyndd ofithe imvention ray, be prediced in angmapnss kngiwn iy the artTiy way
ani mal Iy : i .
concen?t SEHRT e BB R verofl 3l VB BEpd T 2 ARRLAPH BSollowing genera
t hen bechesed. t Maletspesificadlyy Seheme domey beanstdrioumeke fcompauirdsnofs Formilod.

in humans. Therapeutic/ prophyl actic effigac o%l €] be

det 81 neRRsme I S it ured R feRGi Gtk SHORLLENMERE § VGG s
exper i peeirtivaly| forlasymmetrg. synthed whehR, ékdserdgder oahediokgl| $chenfellbahay e
in 50% of , the popul ation) and LD50 (the dose 15 lethal to 50% of the
popul a¥%h) . The dose ratio between therapeutic and toxic effects is
the therapeutic index, and it can be expressed as the ratio,

ED5p/ LD50. Pharmaceutical conposiSdheme k hat exhi bit | arge
therapeutic indices are preferred. The data obtained from cel

cul ture assays and-ani mal studies may be used in formulating &~ ange

of dosageX nNdse. The das Nif nedR,igl sucK~ceaposi t INoRs
is prefera i Dhin a Rtz of firdula ng*%G—tﬁﬁcentra!Dmn hat
i ncl ude an OMv thTi ;_Itl e or no~Yoxficitf Th®S®losage nw Vhry 1

within this range dependi ng upon the dos@Egeukst-menpl oyed,
sensitivity of the patient, and the rnoute of admnistration. Mre
specifically, the concentration-bi ol qgidgP/&ffe®t rel ati onshi ps
observed with regard to the compound(§9™yes thddpt-eddht invention
indicate an initial target plasnma concentration 25 ranging from
approximately 0.1 Mg/ nL to approxi mately /L, preferably from
approximately 5 Mg/ nL to appr oxi rmate 30 NMy/ , hore preferably
fromapproximately 5 gg/nL to app ¥ My/ mL. To achi eve
such plasma concentrations, the conpounds of' the invention nay be
adm ni stered at doses that vary from0.1 My to 100,000 ng, depending
upon the route of adm nistration. Quidance as to particul ar dosages
and net hods of delivery is 30 pr3cheielan the literature and is
generally available to practitioners in the art. In general the dose
will be in the range of about Ing/day to about | Qg/day, or about Olg
to about 3g/day, or about 0.3g to about 3g/day, or abqg 0.5g to

about 2g/day, in si e divide or, i nuousX f OIN i ent
wei ghi ng bet pli Lﬁ&gﬂ%ﬂfszé%ﬁb*(mhich y tbe bé?usted
for patients Qhowg/or bel ow khsig, wei ght range, p larly | dren
under 40 kg). 106 The exact dosage wi |l be determ ned'by the
practitioner, in light of factors related to the subject that
requires treatnent. Dosage and administration are adjusted to provide
sufficient |evels of the active agent(s) or to maintain the desired
effect. Factors which nmay be taken into account include the severity
of the disease state, general health of the subject, age, weight, and
5 gender of the subject, diet, time and frequency of adm nistration,
drug conbi nation(s), reaction sensitivities, and tol erance/response
to therapy. Long-acting pharmaceutical conpositions may be

adm ni stered every 3 to 4 days, every week, or once every two weeks
depending on half-life

99



and clearance rate of the particular formulation. D. Metabolites of

t he Conpounds of the Invention 10 Also falling within the scope of
the present invention are the in WGohem&lhbol ic products of the
conpounds described herein. Such products may result for exanple from
the oxidation, reduction, hydrolysis, am dation, esterification and

the like Ghi d pouNnd/— i duext o~enzyna
pr ocessesfa(f @ angl y_E'ggi' =' i nc:aagggmlc%qu“ oun r uc%(?f by
a process CONpFHEN'Ng CRPLOAEI Ng BLoppound of is inve Nwith a
marmal i an 15 tisdhe or a nanmal for & period of time suffici8nt to
yield a netabolic product thereof. Such products typically are
identified by preparifpg a radi o-1| abel (e.g. C 14 or H3) corrpfr)und of
the inventjo mnistering ytN n_a dete e dgse _(e.q., \grgater
t han about 3"&8 kg) t%E N-Otic asﬁ@@at, mﬁm\gpﬁg,
nonkey, or to man, aljow filcient{tine for net ~§Mm t &g occur
(typically about 30 seconds t® 30 hours), and isolating ibs
conversion 20 products fromurine, blood or other biological sanples.
These products are easily isolated since they are |abel ed{others
are isolated by the yse of gnt _%gli es capabl e of Rkinding/epi

survi vi ng (RDIMEI et a e € net aBs|NHLIst ruct
det ermi ned TH convent i asf on, & g., by M or Mnal gsis. In

general, analysis of netabdlites may be done in the sarreHway as
conventional drug nmetabolism studies well-known to those skilled in
the art. TNSHQAKT Sk 38 R RAK SmRAndOiCoRtulNay are not

ot herwi se found In vivo, are ‘useful I'n diagnhostic assays for

t herapeutic dosing of the conpoundsSeherhd#l i nventi on even if they
possess no biological activity of their own. E. Pharnaceuti cal
Conposi tions of th% I nvention While it_is possible for the conpounds
of the present inveRLiopn to be admi ni stergd neat, 30 it may be& R
preferable to for ds pharnmaceuti cal conposi
As such, ixa et Janottez gspegt Qf the naveRBOBrEtkhhay maceut yca
conposi tion i @Q GW ang i 0
The phar mac conmposi't i ons~ef e iRaveRt 2R Tty belfehm | atrgd
wi th pharmaceutically acceptabl e ex ¢l pi ents such as carrierd]

sol vents, stabilizers, adjuvants, 107 diluents, etc., dependi ng upon
the“particul ar node of adm nistration and dosage form The,

phar maceut i Sahemesrfida ot 1dhsans boused toprapara compeymds of Remmatleali-t o achi eve
a physiologically conpatible pH, and nmay range froma pH of about 3
to a pH of about 11, preferably ab%‘iﬂe“lﬂJi'% to about pH 7, depending
on the fornulation and route of adm nistration. In alternative

enbodi ments, it nay be preferred that the H is adjusted to a ra ¢
from about¥ pH 5.0 to ab&ut pH 8. Nor e Bylarly,® N

phar mace al cQnposh of the i Qn conbrise a \

t her apeu | 'y or _praophyl acticall f f ve anmount of one
conpound of the p@esént invention, to@{et her with one or norkd ©H
phar naceut'?”&‘gl‘ﬁ? accept abl e excipients. Optionally, the 10

phar mackeft Chah. RompoBulli 1988, 400t he i nvention nmay conprise a

conbi nati on of conpounds of
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the present invention, or may include a second active ingredient

useful in the treatnent of cancery +stt|c retinopathy, or

exudati ve macul ar degenerati on. Fornu I'ons of the present

invention, e.g., for parenteral or oral adm nistration, are nost

typically solldsq,H l'iquid squtions enul si ons Br suspensions whi |Pe
a

i nhal eabl Stions 15 f puInDnary d §hﬁat|on are i oH
general ly | S eervquF‘ f or mul-ati-ans*
general ly pref é'!rred A pbaferrf@vj‘ ph ut i caI conposi t f the

invention may dlso be fornulated as a Iyophilized solid thdl is
reconstituted with a physiolggically conpatible sol \Vnt, prl'EBr to
adm nistration. Atethative pharnmacegti cal corrpOS|t|ns of t he

i nvention for e-as syr EtCr eanr bnts, tablets,
and the like. 2D The t : e excipient”
refers to an exci pi ent for ] &duti cal agent,
such as the conpounds of the present invention. mrefers to

any. Phatrmosull ARk Gikkbilfal /1L B fgoasiyiighgt ered wi thout undue

toxicity armaceut | cal | y’ acceptabl e exci pients are determ ned in
part by thepart 0 dgj.ni: I b
the parti culhgr‘ri r%télngﬁuse @?eg{dm&rﬁ?ﬂs&tﬁg@tﬁemgon%gfl(?g on. Z%E rksoi’\?éd Yo
Acc6r diengitiometrioallye pesei sdnsparitiong elsmgranetxyethtbd suowahhearf. oByuivay iodrexample,

T T T -,

carri erpyngiagiettoper tdaft farfetiosieofl aiagBomeds OWyy thiee ferinakivz esf diasteriomers and
macr onol ecul es such as grotelns pol ysaccharides, polylactic acids,

pol ygl félbqfﬁttona@iwsmyﬁ'é GFREPIUHOR Y no” aci ds, amino acid copol ymers,

and i nacti v, Vi phSerR binbb&ifrenOdBfibohee e aaeymvéﬁlo%ﬁfapltﬁnﬁesovve& |thi@ﬁgh
antioxi dants such as ascorbic acid; chelating agents such as

carlﬂohmsmlle@tlgn@lﬁmﬁse@exl’ﬂ'rapfm’l Trpbnyialasiney toceltpin) the &S) isomer, or N-acetyl-D-
hydfOXﬁ%&&%ﬁ@ S AL isoE MK b hanlsfinitdrs Il 1 AR BPs el 1y.
ycer dnol'; wetting or erru sitylng agents;
pH buffering substances; and the |ike. Liposones are also included
within the definition of pharmaceut SekemefVaccept abl e exci pients. 108
The pharnmaceutical conpositions of the invention may be formulated in
any form suitable for the intended nethod of adm nistration. Wen
i ntended {0 p use for exanple,—tablets, trpc | ozenges;
aqueous or Ns“pe’}‘i‘s’IL(‘?Pfs"," @ oL Aﬂpml’“tmﬁsﬁ‘fﬂs ﬁn 3
powders or Qr T
nanoparticles), ®aulsions, hard or st 5 capsul es, syrups or' e
may be prepared. C8mpositions intended®for oral use may be pgeQaPEd
according to any nmethod known to tHe art for the manufacture Sﬁrr
pharmaceutical conpositions, and such conpositions nmay contain one
Or jgDre agenh Sehhin! %b&tﬁn@ﬁ@ekﬁéﬁm RE8HEsS offslcﬁmel pqo@@%hﬁng preferred
coloring agents and preserving age in order to provid
pal at alsbmpogndspef dormnla 1onpsge r@cégw@am of &ce epuiagl Bw@t@pmm reaction
partlcul with tablets include,
for exaPrrp ucgé/lﬁ%ﬁ’@%ﬁﬁ agﬁ?s’gﬁgsuc q’g@%eﬁhhﬁglses cal cium or sodium
carbonate, |actose, calciumor so@Hradkesphate; disintegrating
agents, such as croscarnell ose sodi um

X

CHO NH
X NH, HCI \
\ ~ | Acid N
H Ro =—7"Ro
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cross-1inked povidone, naize starch, or alginic acid; binding agents,
such as povidone, starch, .gelatin or acacia; and lubricati nﬁ; agents,
such as nagriesingnembedimgnte Precedureilcmay: jinvadye addipg a1 desitsd| Aldshydgy(Iheto a
uncoated_or . € EHQ&"“}I ' WGk YidN9rh ; th
ni cr oent egﬁlrprgiélfléﬁsug%}%&tggl%t I's1 nt ggﬁiﬁ g'gﬁzsr%ﬂ adsor ptglr (§’n80|lunuotn heo en

gast r oitetseisted nakbdut 4d0°Gnd2§Ceinebslogpdavidien aresssLisntdi the deagion tsrsubficdent 40

| onger period. For exa .a time, del mat e, i . S A
ronost GRRRGE 5 oIy APy mitiass Aabod e Uh: B eI oPlnt telokon, the
eWlp|50yQ@actiﬁﬁrn:i'iblhﬁévmhﬁﬁl&)cfdﬁbledrztgkodlﬁ enifieyatine aall she precipitate éda]a_ma]r;:ajecﬁltered.
gel atin_capsul es where the ctive ingredient is mx HhE
inert sBe; fgt‘?ﬂ?q ﬁﬁ@ﬁ?‘? mgy, theg,bs Washed with E*‘B"gggg‘&? gct B'é’g,we.ccglq%aj Mﬁ“d . and
phosphafeqqs okR%hd Prodfét (BS) Rekid @R @Meﬁlaﬁ@élf,bﬂ &sirvh Al@RNPdd (1B st bevalded
ingredient 1S mxed with non- aqueous_or oil medium_such as

gl ycer itn 2 spspepsipe g Sghbtisated prptgmingHE(D ippgetis acidrnggilwgnd until the geachon

paraf f ii? sv?ﬁic%h*l)\/ ?ﬂrﬂb#ﬁ:ﬁe\,’ Iéz%f,%lo&ﬁ?)%f 1%&51219%&%%@%&@&9%&@6@@@ of the

conpositions o e ion may 5 fornul ated as suspensi ons
corfir i slemgioa, theneactiod rfxtarhangyr be eenled to/mom tamperaterg randt the acigdi salf mait be

| east q utically a t.ab ] i f :
ranat ach e of o e SRy S e G Enit bl sBllc S FMRRa bYDENKSnd dried
phar macgivectk pesuie0dil) iapacid ahlt.t The frey eminea(ill)myy be obtaimad| tyt edraction with
di spersi bl e powders and granul es suitable for aral.i o f a

suspen sﬁwwdt‘ﬂ‘?éh%ﬂd’i’l& B ARy %@dré’?i’@ie of M - S%‘%“‘Erx}’é'ﬁﬁ’?‘é%t s

sui tabl e forTySged BmBRNBLGHsisaR, Mhi PhehUsDedRE| 16 Torm Deied GrefBiisd ettpoigds of
agents, such as sodi um carboxynet hyl cel | ul ose, methylcell ul ose,

hy drSox yinromid L, gechag| cagiamgtssamalogs diprmmladrgibsesedured by oideAnaloes.dnglutipeN-
gum tr rﬁﬁ@ac | $i f ' tafid Sthfolired Sandl

nat ur a%@%@%@?ﬁg@ p os%%b??dgg éﬂg,gn?gé%ﬁyﬁq?[b?ia‘%gﬁqensati on 088
pr oduct (Fofmula I-eadnidyi-z Reocestired Viant Preceflare V) respeatively).gulfoxide analogs (Formula

pol yoxyet hyl eng stearate . COn I r ct of 35 ethylene

i do vl et orig VIR afl P B RESE, Phoafupins)

hept adecaet hyfoagatyday) Proteduresll nif)Obe osedeto ssyhihesize cartiamate ainalogs of free
ethylene oxide wth a partial ester derived froma fatty acid and a
hexd® ol amings/ GH. @& el §'ts- pol yoxyet hyl ene sorbitan nonool eate); and

t hi ckeni ng agents, such as carbdecedbreBwax, hard paraffin or cetyl
al cohol . The suspensions nay al so contain one or nore preseryvatives
such as acetic acid, nmethyl and/or n-propyl p-hydroxy-benzoatg, one
or 5 nore col &jng antﬁ; one or nore flavoring®ageqt and_one or
nore sweet eni ng u'éh as  SpiEOesE or ;sacchar \

phar maceuti cal Cofpeglti of Theeape@nti on may als$o e i he form
of oil-in- water emisi The oily phase may be a veﬁ’et ap| eloi |,
such as olive oil or araehigeoil, a mneral oil, such as NglRd
paraffin, or a mxtype of these. Suitable enulsifying &ents include
10 natural ly-occurring gunms, such as gum acaci a and gum tragacanth;
natural ly occurring phosphatides, such as soybean | ecithin ers

[k es
or partial eBteacorddaes with Hreesdmedd.diisqpropdethylamine, (DIEApay bgaddedsigcthe
as sorbptan epnaoh el Gs AAfadsafopd offhalé ﬂi@kffeﬁ WaEBS SRRV Llidition of
esters tlx'n%ff ATV ﬂ%’eﬁ%ﬁ%fl es,aﬁsfl;}c E‘IZIE} pol yox;c/(et hy ’eneo sor b?tsan on e
mone| eaitetitufedehimrofosate. The reattion mixtireingy be stirred at room temperature for about 1

to 20 hours. The solvent may then be evaporated and the crude product may either be purified

by HPLC or silica gel column chromatography.

Procedure-IIla may be used to synthesize amide analogs of free amine (III), or their

salts.
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sweet ening and flavoring agents. Syrups and elixirs may be formul ated
w th sweetening 15 agents, such as gl ycerol, sorbitol or sucrose.
Such formul ations may al so cont aiFfoge ﬁd'éent a preservative, a
flavoring or a coloring agent. Additionally, t he phar maceut i cal
conposi tions @f the i ntion may be in the fornmrof a '_{?

i njectable prep : ; mul si on
or ol eagi nous
formul ated accordin ‘
di spersing or wetting agen ﬁ and suspendi ng agents whi ch haxgrpeen )
nenti oned above. The sterilé i njectable preparation may also be a -
sterile injectable swlution or suspension in a non-toxi

parenteral |y _a sSQl i

o B opane. i Seortaiti iidl BisplhuedlaS & FF hin AUSAF rB W R A and
pr epar edlisagropyl gapipddiiniide OIE) voker be ddded go ﬂicefreeamept(HBL er ite hcid [sals imBEM

solvents .t be | oyed are wat.er. nger so n._.and
i sot oniadldslgﬁ%tptr%ﬁ??‘i%ﬁg [g%ﬁﬂ? ey b spt %?ﬁr % ut Zther HR: s‘cf)llv & %ﬁyztgen be
nmay she vaporaieadnd sheaeradd predict parificisIEPIUC.Ng ITEdI um For this pur pose

any bland fixed oil i ncludin thet no
di gl ycer i desAltqrpatiyedy, th Q?ﬁnggﬁLﬁaé(gﬁedlée 'i?ép{n Sl LWTD )P f frec amines

l'i kew sgrper thégdicd.n the preparation of injectabl es Ceneral ly, the
sparingly soluble in nost pharnmaceutically acceptable protic

! p-hQve hig I in pro
conmpounds whi ch have be tions

R®i eti es which make them nore su

decrease adverse reactl ons, etc. ) for exanple by esterification,
adm ni sdcidasalioim IDﬁMa fbliiquadl tiyaetic &nﬂryrdutiat Tha repciigraimiduteanast benstirred at room
t herapeutically or prophylactlcalIéﬁeffectlve angunt of
consisting of. nmediumchain fatt propyl ene glycol esters

conmpounds” of the present |nvent|ﬁn useful in the nmethods of the
present 30 invention are substahf9cgduWeilRol uble in water and are
sol vents and 'gn veget able oils. Hovreveo, t he conpounds general ly
sol ubl e i n neldintinghdi n g@@tty acid ., capry —H% aci ds)
or triglycerides _a colo esters
of nmedi um chain 8 Al so giplated in heﬁnv \on are
n yodi fied by su‘bstltutlons or 35 Rdd

of chemical or biochenic? Ttam e for
delivery 110 (e.g., increase solubility, bioactivity, palatability,
gl ycosyl at i tds :
oL P, | g EROUB ALty I, By L B 38 QRO 6 B e . o
sol ubilit |dba df | atiqQps ¢an
enhancdeTREBIAS, pEs & 1ostl StRFPPo Mgt i, BE R AEHGRE e the orude
preferrﬁgd@ﬂaﬁgggﬁﬁ&jE@Hpggnp05|t|on of the invention conprlses a

und
of the preseffOCediRshY PgH b pagglp SuMheiAe e anplogs ot frgmamines (tur, or their salts.
pharmaceutical |y acceptabl e exci pi ed fromthe group
e dire/

thereof (e.g., propylene glycol esters of edible fatty acidsRa0 such
as caprylic agd capri atty acids) and pharnmacexti cal | y acceptiabl e
surfactants suc 3 ol ¥dxyl 40 hyBgNgenat ed cast' :
alternative pre € odlnen%-—ﬁ§§+ﬁﬁex?r|ns 2\ Added &5
aqueous solubility cars. Pref I‘f"@lﬁf\cyclodextrlnanc 3
hydr oxypropyl, hydroxyet glucosyl mal t osyl and malto
derivatives of a-, p-, and y 2cycl odextrin. A parti cul arlv}/ preferred

15 Il

In accordance with Procedure-IV, DIEA and R»-isocyanate may be added to the free
amine (III), or its acid salt in DCM. The reaction mixture may be refluxed for about 1.5 h. The
solvents may then be evaporated and the crude product purified by HPLC.
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15 cycl odextrin solubility enhancer is hydroxypropyl-p-cyclodextrin
(HPBC), which may be added to any of the above-described )
conposi t i onsProcediun-Vhmay bepsei/te tyhthesige dooures ehakpgs ¢fi fjee amines (III), or their
characteristics of the conpounds of the present invention. In one
enmbodi nét", t he conposition conprises 0.1%to 20%
hydroxypropyl-p-cyclodextrin,|ﬁ£”@cpd@ﬂ%Vably 1%to 15%
hydr oxypropyl - p-cycl odextrin, and even nore preferably fromg5%to
10% hydr oxyprQpyl -p 28—<¢ycl odextrin. The anount ﬁf sol ubFHty NH
i depend on t hg,.[aguUNt of t
i€ conposi-tion 1. Canbinati h y 1% is
al so possi bl e toconii ne i i
one or nore other actiWXe ihgredients useful in the treatnRnt~?
cancer, including compoundéRein a unitary 25 dosage form or I
separ ate dosage fornpy i ntended for sinultaneous or sequdfiti al
admnistration to a patient in need of treatnent. Wen adm ni stered

sequent i al | Yy 4oB6rdaf@ Wit BocQtrdl®y DPEA 3HaTRY i Sd8ibBFhnki thiyObeP4ddeB kEthe free

admnistrations. I'n an alternative enbodinent, it is possible to

adni ni sameine B, or ithanid salbimJciMe sThsfreackien priskiesmay ke esfiued fofpgoutddd. ghe

nore additi i I | j I 30 The

skill ed é‘?ctn?ssq% %S#ngg%&%%ﬁﬁe;%ﬁge &gpllf“gtpgﬁlﬂ%?d g%%l?\gg'i ngredi ents

may be admi Prios¢dredTinmyclmikedde symhasizesulfbry! coalpgs nfifeo aimitiee (BDeeowiheir

inventi%ﬁ that may act to augnent or synergistically enhance the

VEGF- i n¥fi'Bi ti ng and/ or anti-angi ogenesis activity of the conpounds

of the invention. 111 Accordi ng tRrochdurge¥t| i o$s of "the invention,

t he conbi nation of active ingredients may be: (1) co-fornul ated and

adni ni stered or delivered sinultaneously in a cogbi ned forpuRation;

(2) delivered ™ty alt€rnatH on or in magalkl el as se f oNm§t84 i ons;

or (3) by any oftbi nat i cn-t-herapy regi nen koodn ¥Ymthe art.

When delivered in a{{er 5 ion t her @gw/DIERe 5 net hods oﬁ t hg vention

may conprise adm ni sterkngZor delivering the active ingreoigg§

sequentially, e.g., in separfate solution, emulsion, suspensionRo

tablets, pills or capsules, or by different injectionsli¥n separate

syringes. In general, during alternation therapy, an effective

dosage of eaphaca6idaué: WwithPestetire- VIS DAEAI anid R esubfdngleljuridd immly|be, addedetq the

serially, whereas in  simy|taneoys.the y, effective dosages of two

or nor eéafuarrw (1Dr ewillerd é?aié 1%13?9% sﬁ‘ggéﬁa‘m% RIFGEE 183 %%éfif%%sa% room

sequences, QfantrBtEF Ebstterd hCOMhE NBlveAs il thRAYbNEApSlatd 4 theQfudeTfroduct

assi st 1n‘understanding the present invention, the follow ng Exanples

ar e i ncpurifised by HReCexperinents relating to this invention should not,

of urse, b S i R Ginhfd6s | t

ouch var i at i RECHRe ME R e RS b sfithostze forBhlidCnaloRs oH(ER destOfh, or

whi ch wihgirdalle Wi t hi n t he purview of one skilled in the art are

considered to fall within the '*é&%ﬁﬂ ff the invention as described

herei n and hereinafter cl ai ned. The present invention is

.d il with reference to the,foll ow nom_}
/

NH DMF/NEt;/120°C

described in Qnre

1l Vi

In accordance with Procedure-VII, triethylamine and 2-bromopyrimidine in N,N-

dimethylformamide (DMF) may be added to the free amine (III), or its acid salt in DCM. The
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limting exanples, which are offered to nore fully illustrate the

I nvention, but are not, tp.be ..cqQnst s |imiinpg .the scope

{ her eofeacine TXRHHFEY 1o it @ 00h b2 Br cpaAbeTol? B B toleiopay then be
cpnpourg,qipoqjte(jg}ﬁiﬂlg\éﬁmglp%uucpﬂgiﬁeb;g tgid.ng of these conpounds in
vitro ana/or_in vivo. Those of skill in the art will understand that
the t echni qUssecansicotherergagtiont metbedodoissness be apnfekiarnreparingihe geragounds of
Qescrl Qﬁed uRl).éntﬁ C ab R, g Oor[e%}cgklilpﬂ} ‘ﬂfcl drt | R7aid@s ?rfcﬁﬁ'ﬁ afibnPlo Ehgedbove
i nvention, and as 'SUch constitute preferred nodes for the practice

t heseofschdritaseand rpro¢edusdsouilidbd epmypgt ¢ pae efiskillcin the laus andthesinivértionris not

the art. shquld.in li of .the.pre t.di Late that
many cHaniRepa it b Regtod b BBREH b boabARH S dBRIARLE

di scl osed a still otq.iﬂ_rll |like or simlar result wthout
departing f mtl%w—!-%q%rg—m% of the invention. Exanple 1:
Preparati on _of ounds of t.he l.nvention Using.the:.schenes .and
procedur es &%Q&?‘g‘gﬂ"‘pﬁﬁ%\’/ﬁﬂ?ﬂn@@ P JA° ,J}'oaﬁ'g pﬁ@g&%fg%gtﬂ%%ﬁ?%%VEGF
conpoungsduefion,iBe inkwgHién 6Naritfogdetdsispwad/orGhé aeaififeat 6f ¢andere diabeticndtnaphthy,
the invention, 30 such as those in Table 5 be] ow, rra}a he S'o[ﬂxl arlh}/ .
pr dPar ehewmteifp| agthiitia - PsoHAYS U FHSTSFLeRSISnu FAFonicspiamatien, . (ofgy - chronic
conpoungs, RS- distRYs BRI BERBASE SbeAts OF Shifative m%@mm%gﬂepeﬁﬁ@gusmg

free amne products/intermediates, or their salts prepared in
accor ddhceompaundfdescrbrirherain. By way 112 of exanple, certain free

amnes (11 1)y, Ol LOSHAiRAH ! heP iy AT QetiSh "0 _RIRREUES tnibhith! YEbF
illustrates ce? al n Pree dmnesf or therr salts, |Interned ates
1-11. Tabdwetidn lcomprisingi aiheniReringfa VEGE-ekpiession |ihDibiEihg -angfunFo et Aeashene

| S s o i 4 S i © £ 3,9, 57,89,
d 4 2-nmo hghifethér ¥mbedikenly Indthdds Nbt inhiibiting angfibgenesis are provided comprising
administering an anti-angiogenic amount of at least one compound of the invention to a subject
in need thereof.
In yet another embodiment, methods for treating cancer, diabetic retinopathy,
20 rheumatoid arthritis, psoriasis, atherosclerosis, chronic inflammation, other chronic
inflammation-related diseases and disorders, obesity, or exudative macular degeneration are
provided comprising administering a therapeutically effective amount of at least one compound
of the invention to a subject in need thereof.
Without intending to be limited by theory, it is believed that the methods of the present
25  invention act through a combination of mechanisms that modulate the activity of VEGF. In
preferred embodiments, the methods of the invention comprise administering a therapeutically
effective amount of at least one compound of the invention, wherein the compound is an (S)
isomer.
According to the methods of the invention, the compound(s) may be administered to the
30  subject via any drug delivery route known in the art. Specific exemplary administration routes
include oral, ocular, rectal, buccal, topical, nasal, ophthalmic, subcutaneous, intramuscular,
intravenous (bolus and infusion), intracerebral, transdermal, and pulmonary.
The terms “VEGF-inhibiting amount”, “anti-angiogenic amount”, and “therapeutically
effective amount”, as used herein, refer to an amount of a pharmaceutical agent to treat,
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5 (Il'l) Internediate-1: This internmedi ate is prepared usi ng
Procedure-1 with 5-chlorotryptam ne. HC1 (5.
p- ani salgbhsates of @reysntrﬂze idsgitipebRipeash Qr @I@N}l% Pt ?’&hﬂat:ii Gete%blmﬂ}ef%nﬁutlc

give the A%}Pf,{t O‘I"Héj efiSctan de! dt cf%ﬁ:htby( Forlexdmphs) Yhe adsRyd/Biscided in the

[
( MHH) +, this internediate’is 10 prepared using
Pr oced tfoldae\mlagwxmhplss cTﬁh@pmclscy pﬁmvn@mle@lt foragubjes “511 i¥epend upon the subject’s

p-ani s eh 15. 9 o, e

the ti %ogy Muﬁae’a?dmﬁmgéi AT “‘?dgg’.‘tg‘g,éf{%@‘ﬁ/o Sﬁxﬂg&fm&dﬁﬂé ﬂ?%\@{r@ or

| nt ﬁlr nMedmbimtidn of Trdeitidsarlrert foreadnsinistrajvar etherspentically effedivecant oundst flor

5-chl orotrypt am ne. HCl 16 no,, ,15 O, uor.

benzal deByER S{t4aspn| canib %&ﬁwyﬂmmbbrm@wﬁ#%ma%?fa% i ity t il and

t he tlthggnqé}ﬁgpgfg@hﬁﬁlagn acid salt (158 ng, 75%. ES-MS: 319 (M+H) +

I nter madl ate-3: This internediate is prepared using Procedure-| gl
EI'@“JX\;S@ er

5 c hI or ot r ygloagnn EOWD(M%@ thegapeuticalhysiipctive amaust eAnRe stpatedy
Eﬂ cftte QS%%;}U% c%’lf ﬁe%pﬁgﬁcdce(lﬁ 61'1-1)1 ahﬂnaﬂ'n‘{@delsh ﬁsuFaigl-’lg r&t‘str!nﬁ‘:e rabbits,

—

conpou as an aci 7 {
i Ntler matbigste-pigs. T%mmalrmedﬂmh}’aﬂl@ b@qud é?)d?té@llﬂ% rchﬁganpr%@énﬁ@mﬂatwn

(525 mgener apy o Ruafiidon S TRonn i ah b YXBO0 RN LR Pdoses

conpou %d&Sutamfoa@dﬂuﬁaiahoﬁ gHlDanmaps. Tﬁéi%cuh@ﬁrdpﬁylaﬁﬁ@eﬂi%ﬁ) and3oxicity may be
Internediate-5:. This, i nngrrredl e

Procedur e- | th
5- chl ordStepIeAnh Sapdard RS, bEpoibEfS in"Gelk P o RS pl Al
(322 L, dg 1)) thamesé)th%ﬁpswcfauyle@fea@vedm(sbwtor m@pgpmaldd)endtnmoe{the dose
npound as an acid salt b ﬁ@i 429 .. ES- M5
r

301
| ntlér ndefhak . §% omhermmﬂq riaieerarlg betssn e artérlﬁ g}libm%aﬁ?%s js the

th 5- i 1 |
benzal denyRe P 1 BEG mh Hotem ) a8 S S £y caerd b1z h

gi ve tdmmposmoas dmnp:dubw laase ﬂmraaemtu: igdices re peefped. 30bg datesnbme)djzfsn cell
M+H) + t di t

br ool T 4o a8 pfimal fbits b Be UEgl A Erpo BaRleSPBREE b )l for yman e

benzal dEivy desdgt 6contained4 imso¢h camqioﬂtldﬂd iasupfe&rrahiy awitbin( 8 rabge tof cgrrculatmg

the titl VB, 363

| 2 e BoneTIGa TP e Ao DD HSTE R P s THG TR 26 Bk ) R s

5- br onbiaf Y heEhBRe Hipbn (RO dosaBe forth BRPloyed, @cﬁsﬁiﬂi@rl @fahy(iﬁtlérémnsthe 4oute of
nmol ) and 0. IN suFfurlc acid (8 nL) to give the title 20 conpound as

hydr ogessimgipistrafie- sal t (257 ng, 29%. ES-M5: 341 (MrH) +.
Al ternativel Mord Jb'eélﬁcally, the concentration-biological effect relationships observed with regard

to the compound(s) of the present invention indicate an initial target plasma concentration

25 ranging from approximately 0.1 pg/mL to approximately 100 pg/mL, preferably from
approximately 5 pg/mL to approximately 50 pg/mL , more preferably from approximately 5
pg/mL to approximately 10 pg/mL. To achieve such plasma concentrations, the compounds of
the invention may be administered at doses that vary from 0.1 pg to 100,000 mg, depending
upon the route of administration. Guidance as to particular dosages and methods of delivery is

30  provided in the literature and is generally available to practitioners in the art. In general the
dose will be in the range of about 1mg/day to about 10g/day, or about 0.1g to about 3g/day, or
about 0.3g to.about 3g/day, or about 0.5g to about 2g/day, in single, divided, or continuous
doses for a patient weighing between about 40 to about 100 kg (which dose may be adjusted for
patients above or below this weight range, particularly children under 40 kg).
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i nt eﬂr-“r'fedi ate is pr epar ed usi ng Procedure-1B with
5-br onot rypt.am n 36 3 Hgotléq p-t ol ual dehyde (6.41
54.5 mol ) Haendese c‘w& Asterpoe srabitiogen im gt 08 dgstaa g lated o the

acet at esugebﬁ thad fbgRirGs rd¥t. BSmpSand ddm{dMtilidn laftd S4EREN & FroVide sufficient

( Conpoun 5 This product/Internmediate is lQ‘re ar ed usi ng
Pr oceddeels ofihe petiveraasntsd)rop e mainten trerdesirebaffany, Factorsovhich may o pakem jrito

b | f

Che i U nciht the sckcHEPLAIE el Thic? ool AP ot e Suffec, ode? pfleh ans
( M+B)) +.genddrtod rthmsubywt yl,leti tine andfrequeed) off adnisispratigpadeng cosibigtion(s), reaction
1 Sopr B BN RRpRE B Sanl L ohor o e abet e ompopiioes may
nL)  3betadmgnivierediemeiyl 3 {00t nRPOEROwesk, acaicate@eryaivb wekRs Gepehdilg on half-life

ES-Ms: 3 rmedi ate- 10: This internmediate is prepared
usi ng @PSG?E{?PE‘QWW{ tRe Bahf ﬁb@F‘?ﬁb‘f"é‘?ﬁ ne. HC1 (551 my, 2 mmmol),

3-chloro bergald é/d nd O IN sul furic acid (8 nlL)
to give thetit P2 MRS SOmPOURES AVENUAHb g, 729 . ES-Ms: 361
(MtH) + 114 Internedi ate- 11: Th| |nterrred| ate is prepared using

pr dledur e- 1 A4 W@w&h&%wawﬁ@e proseqtanventin ars yivo metabolic products

p- ani sgjf @@M?poﬁﬂgsldéscnﬂedrﬁg?élﬁ 9@611 ﬁo&%tﬂﬁla;' H{shﬁ fﬁcéxgm% ﬁ%% %ﬁ@oﬂﬂ%ﬁon

the title conpound as an acid salt r’rg1
( M| - i yadustiont kydselysist @;m]_igtlonrrp@tcnﬁcatlon and e hke of the administered compound,

Yt ) R ST ) e

4- ( 2- clprastuoed hy h)prmssptmhprmmg dopthcongha oomdem(d&f(ihlg 1mfei1t16n withl 8 mammalian

Do 189 et a Bk 65k 5 peiod i REen P R0 b el ot Befeofi mych
Af ter %k(%}dg‘:{sggrﬁgalﬁ/ Eoos @t@fiﬁ@&ﬁ%ﬂ ﬁ%ﬂ%@ﬁaﬁraﬁﬁ) 1G0ASH TR 148, @f?'g c§mB¥und of the

ds "are tered a vent IS renoved 1T n*vacuo.
The y| @gihventien, 4JadmigisteTingnit lintae detedtaltde alog@ (e.g., ;gr@arﬁldnlaboatﬁdr ogrig to a

w th Procedure 5- Iorotr t am.n dro hlorld
1.0 mmdiy™F |§i e nbﬁlsn{a% I%g’tlsf'en - 25 V7 9(‘?/’5“ b fiéal?’ﬁe‘r‘wngé“
(565 rrmetabbhﬁmnwod@cm GtyBically Qﬁo@lB@CSeﬁmbndSCtet 30 h@.ﬁ"s)d and Hﬁ)lﬁtﬂfgpﬂ@ Sbtﬁﬁérsﬂcﬁl

15 _heat ed to ut 120C for 10 nut es W|th onstant coolin

A0 poWBIuSE B s SRS o FIEEERIcBie! Srbesn THR Rl 96 £y isolated since
Acet onittdyl are lﬁﬁelé’ﬂ-)(omérsadiéleﬂ)létéﬂ bsaeth@ QB¢ o dnfiBEdiésOBapaBleXbit! biadindNépito é‘s
solidis filtered and washed with 1 of acetonitrile to produce t

acetic s%p@ng indhe metabpliteg Fheymstabolite structurcs are determined in conventicnal fashlon

6- Chl ¢ - - -
i (3- CEPnaTS S KB gHaguis it Baletd oPaelctes mi fe doreh 4N Yile iy
used t@s mrefpama;labdwgommbphsh studéesiwelldmowarto slwose skilledyin the afr Ghe denvession

H 23 hrg pr r111ct\s/ l éo 5 gfa(glthey are n99 rTBl%I’ngC gound in vivo, are useful in diagnostic assays for

therapeutic dosing of the compounds of the invention even if they possess no biclogical 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,

30 it may be preferable to formulate the compounds as pharmaceutical compositions. As such, in
yet another aspect of the invention, pharmaceutical compositions useful in the methods of the
invention are provided. The pharmaceutical compositions of the invention may be formulated

with pharmaceutically acceptable excipients such as carriers, solvents, stabilizers, adjuvants,
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This product is prepared by Procedure-11 using the Internediate-1 (3
g, 9.6 mol), ethyl chloroformate (1.37 nlL, 14.4 nmmol) and DI EA (2.5
mL, 14.dfluemts) dzc.i depindivigovmometht Pastic(lad maie oﬂ_a)dmmsgaw %rhbdQsaget form. The

Zonl?_ﬁlug, a5 ‘é’ﬁ‘t{léaf c%mpgf}glf“id %ul(grg(? %ﬁé’e °H3‘élf‘%§ nt ef (ﬁg @g{& ily

( 72 ng,coﬁlplaumt% anc:] Fia*?)‘ingﬁ hlﬁon’i m%grdfab@tGRG alpH ﬁ‘a%omntil ))rederdleIaEAlt(pﬁQB
In I C oronet ne I ve Ll CO nd
whi Lo ovielt pHy T gcbeadng onu rmuisBon wpdySuesel’ MRS, Hrgmaive
pr Oquc'[enib%dﬁﬁ&ﬁ’@rite:ﬁa)b}éc bleeeriRd Ok e 51 | ad!yl.%td&go ahendertren aB6lit @I—ES @ td Sdut
'), ethyl chloroformate (23 L, 0.24 mml) and DI EA (42

L,, 0 ZYH&QDI) in dichloronmethane (2 ni) to give the title conpound
as white powder gﬁc{lﬂﬂ%ﬂh@ iphgﬁla'y&]tlcéﬁ FMTﬁ'Qn'E oft kRe GRVRRBAcommprise a

This product 1s prepare he Proce using the Internedi ate-9
( 74 ng thﬁapaeutmiw pr pmphyllactmallb reﬁﬁ:ctrweﬁtr@mz of Bt legstnermoimposnd obiteApresat

i = ptappry By B ol S AR Eph iy b, oIS hbipleer ORRIAAM, e

pr Olﬂbuctpmaﬁnwee@wl edmlpysﬂidms d¢frthe élighttor may comgritehe combinatien of temgoynd® of

. nmol et h chloroformate (29 L,.0..3 ) and DI 52 L
03 mmtbs Bt im0 Gb R e meé?lts’ RV iR P%e?@owptﬁé gt of
whit e ROWER! dibisticBtinopdtHy, orfeRuddtive mbduidd degedrhfion. Conpound 10: This
product is prepared by t e Procedure-11 using the |nterngediafe-
acet ate (10 Eprgulatipps of thepprpsent Inveption, ¢genipr Rappnd 8 ‘E}'r?l‘gféd’{“finsﬁ'&tlﬂ‘f_ are

33. 8 s%% k1! fofidd, qugldrgolutéﬁs %mu'l@i@ﬂs)or Ity hs‘i&ﬂsoﬁvﬁﬂglﬁhﬂl}ﬁblé Mdﬁétﬂons
to give the'titl'e conpound e powder (10.2 g, Wﬁe 15 ES- M5

46715( Mbly puln(Onmcnsﬂurdmmath”ﬁmr% gqne@dlludtquxds Opp@w@arwwsypq r forgukstione being
sing the | nter e I

%' 025 gl iR En datrpiied BrpothadsuiBlT obpoSiBi of iy BAMEE A oe
gi ve t hfamhulbied as @ﬂp@hﬂ&edmlﬁd’nthhﬁs pmmdmtut(zdammgg phy8igogidaBy bBmpatitle mnt
o BB et Y BROC oG AR SR o, SMh may be
chl Orofﬁﬁﬁﬁﬂa&d(a&@yrnbs chbaif, sifillehtspfaleld BAI he@iké., 0. 15 mmol) in

di chl or onet hane (2 o give the title co und as white po
ny,263% . ESIS: tgrm “;)yharmacgeutlcally acceptable excr:rlIl))?en'El refers  to an" e\)/(\gplent tzor

administration of a pharmaceutical agent, such as the compounds of the present invention. The

term refers to any pharmaceutical excipient that may be administered without undue toxicity.

Pharmaceutically acceptable excipients are determined in part by the particular composition

being administered, as well as by the particular method used to administer the composition.

25  Accordingly, there exists a wide variety of suitable formulations of pharmaceutical
compositions of the present invention (see, e.g., Remington’s Pharmaceutical Sciences).

Suitable excipients may be carrier molecules that include large, slowly metabolized

macromolecules such as proteins, polysaccharides, polylactic acids, polyglycolic acids,

polymeric amino acids, amino acid copolymers, and inactive virus particles. Other exemplary

30 excipients include antioxidants such as ascorbic acid; chelating agents such as EDTA;

carbohydrates such as dextrin, hydroxyalkylcellulose, hydroxyalkylmethylcellulose, 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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25 414 (MrH) +. Conpound 17: This product is prepared by the

Procedure-11_ using the Internediate-1 (47 0.15 I )

4- et hy| phefihe rhamescepigapomppstions, Of)ﬂrzsmrrggw WAY %%%‘?@?dun any, form

nmrol ) i_n | t lidth Rl ed GOP BH fse for Wik
1&1}3‘1% fl t@é %@d&grﬁﬁ%ﬁ&l S?-Qd:ﬂﬁsgéﬂ/cﬁb meﬁ liftb e séfor Ble,

powder 30 447 nmpound 23: This product
is pr e peabilets] imychlekreldzcngﬂ@dtam@om Wi 9ily Svmnﬂlm%rmq&ﬁ@%s‘(@@o%g disgerible

hl f
rrm)l ) |Pﬂwg%rib°(r: & a%rr1 egﬁb rrel{dﬁaéu&élc( ém r%ﬂa?uéﬂp%/r)ena?l lgﬁﬁeé[gglﬁ%gang}gor soft
3t oy i e i
i u i
product |5 i cpe U oVhb PR Rl SRS Bhed

triet hyham sﬂﬁ‘or(s43nd- su& 30 lt)onls lﬁla@l\dﬁn(aﬁl oﬂé.))r ntorgiagents hecliditg eweetening
compound (42 g, 47% . ES- 447 ound 102: This, pr OdP%atbl
| s pr ep&ﬁéﬂ ﬂwot%aﬁﬂéfc é@I]GFlég pEqTS "H§1| RﬁEfePH’ég p He0dst to poyids apglatable
%_r ﬁﬁetl c anhydride (47 L, 0.5 mol) and pyridine (41 L, 0.5
rrm)l) I'”cChl"oronet hane 10 (2 nL) to glvethetltle conmpound as
whilbe povvderPh@macn'gﬁcaHB‘?@cePESlmﬁP@F Rawtiqylarly suitahs Jpmesea gonjppstion with
pr oduct, .S pr r
b abighs BRGTRAY 3 2 gﬁg} llﬁ’rsrggﬁgaégsggrc?éz%siﬂ%&g@ chiehd gggb%a%A chfbcnd?
L 0. 211admae1 )alcﬂnm dn oddlmn(pmslﬂmtee d(silltcrg:é}tmgoagymse suqheaSt ¢m$oenn@1¢p@@m;mn

as white ES-MB. . 15 .4 6,

Thi o preoRIRKFL PO SRR SR rd: e ey SPERF PR sch
| nt er megiaheor( dchdia; AHd 1@br&aﬁﬂpla)gent£mcmaé\|mgnmumﬁaarmg, stdaric awid| Jr, talc.
DIC (9471 L, 06rrm)l , DI EA ( 105 . 6 _nmol ddchlororrethanelgon

mL)L5t o Fibless whE be rltlr@te@oqrﬁp%'ap fortss bygmoNgdsC oqiscluing

Compound #43 dibiHiseridgd Hﬁ& aﬂ%rﬁﬁ&pﬁf ‘ﬁﬂ: BstiofiftesHhIC 8¢t £ndV lheblébyngrolvidﬁ a
free amne I'nternedi ate (78 3 m"mlz, nmet hyl  sul fonyl chl ori

(16 L, sistdingsrebiioranverD Mgeeyermd oF @ iexample) adine daley mmasdtetinhae gg’fefyl
m) to |veth i M-H) +. 25
CompourtieRsafy ol ARAHE abiéofWim AR mev SARRIORE "o g 1
free am ne iFvrRumEdhaf® (rBOusegmay Oe alsmmbs)entedyasl lnd gglatinseapsilesc yhergttee
( 292 pL. acgt)we2 1n%12nt is m'i:')'(aéd( 5 Iﬁfl 11'(1)ert2so lllene%n%r example celluloses, lactose, calcium

phosphate or kaolin, or as soft gelatin capsules wherein the active ingredient is mixed with non-

aqueous or oil medium, such as glycerin, propylene glycol, polyethylene glycol, peanut oil,
liquid paraffin or olive oil.
In another embodiment, pharmaceutical compositions of the invention may be

25  formulated as suspensions comprising a compound of the present invention in admixture with
at least one pharmaceutically acceptable excipient suitable for the manufacture of a suspension.
In yet another embodiment, pharmaceutical compositions of the invention may be formulated as
dispersible powders and granules suitable for preparation of a suspension by the addition of
suitable excipients.

30 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

35  ethylene oxide with a long chain aliphatic alcohol (e.g., heptadecaethyleneoxycethanol), a
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di chl oronethane (4 nL) to give the title conpound (52 ng, 60%.

ES-MS: 438 (MrH) +. . Conpound .279: 30 This product js prepared by,
gener atcondensaticar prodnettaf ethylens. oxifle with a paripbestgy ‘éﬂﬂ"d’ﬁi r{{%ﬁ) fatty atid and
yl-eth thii noRod1EH O hhd Blickéhinpth, h
Proc edgﬁég&?lpﬁﬁﬂ%gedren%f "at éﬁyﬁ@t’h&ﬁh&’%r@l beodiand y gents ZS% "

t hen used to generate Conpound
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(8235ny, m&e%ﬁlolﬂii’(g Iagcntﬁtolny lor motd flavofiog egdnts; f@diomengr HRdreiswee®ning agentd juch as

and diiso lamne (175 L, 1.00 nmmol) are dissolved in
met hyl éﬁé‘%éﬁg%ﬁaf;ﬂ@%@ m.) and stirred at roomtenperature for 15

”} nutes to f'ﬂfﬁ:h%haﬁﬁéﬂgﬁﬂm cAhPosifiones §ﬂ)ﬂhb’&ifikten36n meyyaledbe il ée foratdfediin-
(0] nltrogen e crude mxture 1Is puriti Yy ar.atl\[e Irever,se
phase Hrater emulsions.1 dhe AilyRhass ey b& B VeRS tae’iﬁ @’f “gé SMiveqL) gr arachis oil, a

wat er %fn%% ‘3? WchRs @iqgﬂf’ogafdfﬁh ‘%Qraoﬁfé&ﬁrb of fiekél $ulitable eriﬂi!@lfiﬁﬁ apétitd influde
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pr d@edm@n@yomlm fsaeh @sherm capaeiangide BUlo FTARABHY r@&é’ﬁllbbr%cmmg
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is prep yl oxy tryptam ne.
ng, 0. Jhhydrdes, sqoy é dmrbﬂalﬂmomdicmaladé lhgmflengagion prodects &f threse )Jarahlcbs@l‘sl with

ol 1 ( cTigee w5d St oy nk bt ARG ST b RIR, 3 (it
| S prepaveeténihg ahie ﬂRV&ﬁfgdagdﬁtsVl Byﬂ@h r@dtdlﬁub nheyr bedoahelated \(viili sweectening
0.2 nmmol), 2-bronppyrim dine

| dt th
L, 16 3 a@nk) Such aDWCEI?I SHEBYL o oo R PETAsto Bt B » FGujeer

ES—MS 4&% eer'tH)e ?lépgcgl%gn gagen® product is prepared by the
Procedure Il u5|n the nternediate-6 (65 ng, 0.2 20 mmol)

2-f | uor oet hyAd@hbmnlldf the phemnacggical canppsitiens 9>f the dnvoptipn ppy bE in ghe form of 2
ol n._.di

poneder Tt bt BleR Snuffples sl sk Mfartd S BMAGD A% Aiehdous
| s pr ep@@padlstom F]mﬁs &?]uismd or eudpbns:clm mgy bt formutatednasdpring o theBnewp a) uging

o) e orof o

(o bosessulabie) SHRTTR iy O S BeRiz e oy uefging 58ets ER Moy B btioned
COMPOUNghoRs. Wh benmnjéet@bl(ezbiepmmﬁm aldobeMSiterild injec(tma);diuumamubmgmn
B - Certain Starting Materials, gﬁ Sche %fﬁ%ﬂ lg% cﬂl
in conj WrfcRAnGiexisi RaFPntER bhasceptable difusnt PBSOE‘EI%FH assac s propane-cio

mat eri affe. WhEH ifectabledprefaridiohh@Nilso 86 %Hiaareasasfaollybﬂ\ﬂfﬁzed powder. Among the

acceptable vehicles and solvents that may be employed are water, Ringer’s solution, and

25  isotonic sodium chloride solution. In addition, sterile fixed oils may be employed as 2 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

30 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

35 additions of chemical or biochemical moieties which make them more suitable for delivery
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Cl \' NH2 : re MOHN HH 118 2-fural dehyde (0.05 n1_ 1.1 eq) is
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preCIpItate sol’i 'S tered

d with_ water 3X1OOHPH),
f ollf owsechogs prprlife and sapyicyfajty tasld@l gnd E*f%écq“HB%WeaCﬁFHaWEtSHE’“ & sych as
col | ecg)gg, gguoq}ydgog%étg@lcg&gg,ﬂ vacuum at about 40C for about 30 m n
ro :

to giv sol | 73% . Br NO2 Bud4NBH4 (1.0 )
| HTHF, rt Jn |anh alt@BgEve prefeBre@ erAbcsd;mgnﬁ. mycbﬂexmablr@ambedaﬁgpdsas aqueous

(12. 32

Sof ut 1 SHoBRe, sftry Rasieent itadibins dporE WA Ryt hyideheyl, elycosgl
THF sl ewdltps¥lcand mh)lmxho@(l) detivatives ofiti- dbpantd yo@loddxdrin. ea’cpammulaﬂy preferred
stirred room:t rature for out ur nd .di

cit aht ocuedsiE so B0 e o PR PR Sl R iy may be
twice anged @ ddyeof Eﬁeab@wbesaﬁsemmsmohay@mr émgfovedh@agueous solubility
evapor ated under yacuum The residue is purified on silica gel to

gi ve 1@haragjeristics of the compgumds of e pregept ipyentiopy &y o embedimantcihe spmpegiion
Br N Ocofﬁ'pﬂ'!: 5234 15~ T ﬁ§dxo%(6ﬂ§’l-%§:ygo@éxtﬁﬁ,9 more preferably 1% to 15%

hydroxypropyl-B-cyclodextrin, and even more preferably from 2.5% to 10% hydroxypropyl-p-

20  cyclodextrin. The amount of solubility enhancer employed will depend on the amount of the

compound of the present invention in the composition.

1. Combination Therapy

It is also possible to combine any compound of the present invention with one or more
other active ingredients useful in the treatment of cancer, including compounds, in a unitary
25 dosage form, or in separate dosage forms intended for simultaneous or sequential
administration to a patient in need of treatment. When administered sequentially, the
combination may be administered in two or more administrations. In an alternative
embodiment, it is possible to administer one or more compounds of the present invention and

one or more additional active ingredients by different routes.
30 The skilled artisan will recognize that a variety of active ingredients may be
administered in combination with the compounds of the present invention that may act to
augment or synergistically enhance the VEGF-inhibiting and/or anti-angiogenesis activity of

the compounds of the invention.
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Ammoni um chl oride (9.9 nL of aqueous solution (100 ng/nm.), 2 eq) and
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Throe 1 s ToLSish b FRteR R nk Brebh Ve, dhe Rl BLAHRID 8 nciuded.
on siliTH @@bnmemglrvleuﬁglm dﬂsimve:monmhduldm:nﬂdw:qer bel uoristrued 29 Spafically
ee). Br N H., Zn T.HF- EF C I r 1.5
m_g Nlm'éﬁg ‘g“' gnygption; a%‘h)s Harfﬂoi‘%gg%ﬁg‘“?%‘°8qj‘°‘é(rlﬂ’°t“ﬁew @B"df&é"‘fl@"é‘
sol uti Gpnieh wJ&MﬂI B WithiH 1he paaeW GF ofie CRIIGR Tn (AGIr) aretomtiBiered o fill) witHinahe

reaction mxture is 20 stirred at roomtenperature for about 1 day.
AddiSt | seepe ofiee imventianas degezibed hereipyand hereingiter dajmedy (1. 8g, 30 eq) are
t hen added and stirred for about another 21 hours. Again, THE (10
m), NHACL (5 ni, 10 eq) and Zn (IpRgmMpPiCe$d) are added and stirred
for about another 20 hours. The reaction mxture is then filtered

through cel iR dﬁeﬁmﬂ/ﬁﬁéﬁibnwstdasdmed T RofldtAC Well refbidilel @6 eefollaWihg non-

| ayer is washed with water and brine. The organic |layer is dried and
25 condmtmgteé@rnplgs,gwbléh arpotferad domere fulkyt lllya%aac ther iseRting, bytharg not to be

ProduCleoh SrflldSAChYE ﬂe%@oﬁg-tlﬁf’e?f-r%e TBameRR iMbd, e bBEIEEL BF Bertain

prepacke cati on exclrange resin (precon 120 and
THRO arndmpashdsdofithe mvEktionT Aad theritsting df thel cosipeundmin witre and/eninrvatoe dThose

[ 39 f, f .am Th |
Pexane oitbi e, BF it st Fuf U hfaddicRAC hielorihiifls Bsent
conpounechniquex degeribed by theCanpaomds fafctibomwelllia the pEctienss the mvcntlon and as

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
25 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 I: 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,
30  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 1 using free

amine products/intermediates, or their saits prepared in accordance with Procedure 1. By way
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5 Conmpounds of Formula 1-h nay be prepared according to Scherre Il as

HI
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nmol )
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m xture is then heated to reflux at gy 125 Cin silicon oil bath
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0.26 mmol) is—adﬁegﬂta the—stspegston—Thgreactt UII4C1 xture TS
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O\"" CHOOH OH/ OH LAH, THEZQ NH ~ HNHZ ONN OC- RT HH
ACN, H2SOL H O 65-85C OA B C pt¥Bhan A (1.0 g, 5.0 nmol)

and 3- net hoxybenzal dehyde (670 I

10

15

20

Intermediate-1:

This intermediate is prepared using Procedure-I with 5-chlorotryptamine.HCI (5.8 g, 25
mmol), p-anisaldehyde (6.13 mL, 50 mmol) and 0.I1N sulfuric acid (60 mL) to give the title
compound as an acid salt (6.1 g, 59%). ES-MS: 313 (M+H)" Alternatively, this intermediate is
prepared using Procedure-1B with 5-chlorotryptamine. HCL (20g, 86.5 mmol), p-anisaldehyde
(15.9 mL, 130 mmol) and acetic acid (250 mL) to give the title compound as an acid salt
(25.8g, 79%). ES-MS: 313 (M+H)".

Intermediate-2:

This intermediate is prepared using Procedure-I with 5-chlorotryptamine.HCI (116 mg,
0.5 mmol), 2,3-difluoro 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.IN 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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Intermediate-9 (Compound 112):

25 This product/intermediate is prepared using Procedure-I with 5-bromotryptamine.HC1
(551 mg, 2 mmol), 4-isopropyl benzaldehyde (606 uL, 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. HCl
(10 g , 36.3 mmol), 4-isopropyl benzaldehyde (8.24 mL, 54.5 mmol) and acetic acid (120 mL)

30 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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Exanple 1 G -Further Exenplary Conpounds of the Invention By way of
further non-limting exanple, the follow ng compounds (Table 5) nay
be prepar edl_nl:bsmm_é.r met hodol ogy to that descri bed above, as w |

oo B b i Pl e o
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6.77 (d, J =g haH4-(2-Mepphalingyk-ethoxyptbonzaislelyde éﬁ@ﬂtlQP gmisrmqdigty is prepared by

32057 bukBinide 2o BoxdblmgBofe (11 23;;%, 1803 8nhod? & (%thd%e’\t/l’:l_-@-mméoholme
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3. 76 (St-hydrdxybentaidehyde BRonsufied @48430&335/ LGYMS)) the Z08ds 2rebfltérod and Hhe
369 ~—O(CDCI3 400M—|z 2_32,3 8. 2(s Cl O1lH), 7.48, 7.42 (d,
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Then Intermediate 12 is prepared in accordance with Procedure-IB. Thus, 5-

Chlorotryptamine hydrochloride (231 mg, 1.0 mmol) is combined with 4-(2-Morpholin-4-yl-
ethoxy)-benzaldehyde (565 mg, ~1.2 mmol) in 3 mL of glacial acetic acid. The suspension is

15  heated to about 120°C for 10 minutes with constant cooling and a max power of 300W using
the CEM Explorer microwave system. Acetonitrile (2 mL) is added to the cooled reaction
mixture, and the solid is filtered and washed with 1 mL of acetonitrile to produce the acetic acid
salt of Intermediate 12 (6-Chloro-1;[4-(2—morph0lin-4-yl-ethoxy)—pheny1]~2,3,4,9-tetrahydro-
1H-B-carboline) (179 mg, 34%).

20 Intermediates 1-12 may then be used to prepare compounds of the invention according
to Procedures II through VII as follows.

Compound 2:

This product is prepared by Procedure-II using the Intermediate-1 (3 g, 9.6 mmol), ethyl
chloroformate (1.37 mL, 14.4 mmol) and DIEA (2.5 mL, 14.4 mmol) in dichloromethane (70

25 mL) to give the title compound as white powder (1.56 g, 42%). ES-MS: 385 (M+H)".

Compound 4:

This product is prepared by Procedure-II using the Intermediate-7 (72 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 (37 mg, 43%). ES-MS: 435 (M+H)".

30 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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O 6.94, 6.88 (s, 1H) 6.79 (d, N J=8.8Hz, 2H), 5.48-5.45 (m 1H),
427.0 3.99 H3.96-3.80 (m 1 H), 3.77 (s, 3H), 3.47-3.36 (m 1 H),
3.08-2.77 (/Gommundf@ 2.14, 2.09 (s, 3H), 1.48, 1.41 370 (d,

(min) sl ot pabbesRpbagd B5b ppofRY el e iEmbpde- 1 e 02
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6.76 dyéﬂJSSHZ 469.0 5.27 2H), 3.80 (s, 3H) 77-3. 74 1 Hy,
3.49-39 C(rﬂsne&law) (2 mlggo ziypythe élﬂe rfpmmndsamwmte pemm@mamffﬁ) E§-MS:
8.0§(dfd1$MQ§§t0 =7.6Hz and 1.2Hz, 1H), 7.74 (s, N1 H, 7.45-7.32
(m " 4H) 18°(d, J=8.4Hz, 1H), 7.12 (dd, JBBHzandZOHz 1H),

7.07 (d. J=€ommeund8s 9 4.96 H N 2H), 6.76 (d, J=8.8Hz, 6. 35

Vim0 5 sl 80 e Reeithaind df 1%%%5%‘%%(%% b2

372 F mmamlemyl ACIddfYrmake {295uLs Ofﬂ.H)lmol)O'an& DIEA4$5:{ Sl..lL 1)3 ofmdh in

( 9 J 1c§%b@etgg&e Tifrri}) fo -gl\@5thg SN, compound L white ll_)?)wdgr (39 mé,d 47%). ES-MS:
10 413 (M+H)".

Compound 190:
This product is prepared by the Procedure-II using the Intermediate-1 acetate (10.5 g,

28.2 mmol), 4-chlorophenyl chloroformate (4.74 mL, 33.8 mmol) and DIEA (9.8 mL, 56.4
mmol) in dichloromethane (300 mL) to give the title compound as white powder (10.2 g, 78%).
15 ES-MS: 467 (M+H)".

Compound 11:

This product is prepared by the Procedure-II using the Intermediate-3 (63 mg, 0.2
mmol), ethyl chloroformate (29 uL, 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:

20 389 (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 uL, 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:
25 414 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:

30 447 (M+H)"

Compound 23:
This product is prepared by the Procedure-II using the Intermediate-5 (30 mg, 0.1

mmol), ethyl chloroformate (14 pL, 0.15 mmol) and DIEA (26 uL, 0.15 mmol) in
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(b, 3H), 6.86 (d, J=8.4Hz, 2H), 470.8 5.01 380(s 3H), 3.61 (dd,
J=13.6Hz .and 5. 2Hz,. 1H), . 3.52- 3. 44 ( m&Q 0 2.91-2.88 (m 1 H),
2 78 (djd‘:thfgmfﬂlaQ?-IQ a0 18, Dye the titlg) cogipoussl agwhitepowder RIOmEL j6%)5 BS-MS:

rgg(w}ﬁ%(s 1 H, 7.21-7.17 (m 4H), \ 40 7.12 (d, J=8.8Hz,
1H)6§ N 1H), 6.91 (d, J=4Hz, 1H), 6.80 (s, H\/lH) 679

(d, J=8.4Hz Campound289 436.9 4.66 (s, 2H), 3.96 (d, J=4.4Hz,

Ret on, | Conplath Bk & prdbert by tocbiopeind YT il 1St 52@4 gnasiéo 2

8. 16 ( Sumdl)H)-bromcp¥rimidife (485mg,10 'ﬂn;mo]) ﬁﬁi tﬁel@?lanﬁilxe @MI.Q O(Emnrrﬁﬂ“pm oMP 42
(t, J=7.8Hz, 2 6.85 (t, J=8. n@‘ﬁ

6. 72 (dal)tegivethe titlg gompamd (i2m)g 4'6%’13@54\45984”(7 41HH) 4 39 4 17 (m
1H), 3.77, % &ﬁdlm 3.41- 0- 3.28 (m 1H), 3.02-2.65 (m 2H),

375 1.61-1. Cl O (CDCI3, 400MHz), 6 8.39 (s, 1 H), | \ \

N-\_ 7.48 (s"ﬂllSlPi)Odm?t is Premred) by the-Broceduret 11y nsinig 1o (terniedfatetPi74 B, 0.2
D T S U RPN O —
1H1p 3. (751L030 gi¥elthe Bileldoniound BvhitSpided (B4mE38%). HE-MB: 8P d18d)*,

Compound 140:

This product is prepared by the Procedure-IV using the Intermediate-10 (72 mg, 0.2
mmol), cyclohexyl isocyanate (26 pL, 0.2 mmol) and DIEA (37 upL, 0.21 mmol) in
dichloromethane (2 mL) to give the title compound as white powder (51 mg, 53%). ES-MS:

15 486 (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
20 (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 puL, 0.2 mmol) and DIEA (37 uL, 0.21 mmol) and
dichloromethane (2 mL) to give the title compound (32 mg, 34%). ES-MS: 461 (M+H)".
25 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 uL, 0.2 mmol) and
dichloromethane (4 mL) to give the title compound (52 mg, 60%). ES-MS: 438 (M+H)".
Compound 279:
30 This product is prepared by generating Intermediate 12 (6-Chloro-1-[4-(2-morpholin-4-
yl-ethoxy)-phenyl]-2,3,4,9-tetrahydro-1H-B-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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?EG (1|rp|)2H) gl?) gcosoo 400MHz), 6 7.48-7.46 N-(-\ \ (m 4H) 7.35
7. N J=8.8Hz 7 (dd, J=8.8Hz H/
2.0Hz, 1H), Is. é@%‘iﬁiﬂcqmﬂm 41’1@53‘#'&1%1114111(%&% 13 6% gy 0(%9 fgml) ethyl
538 3 7 9
Af:@%f%g%? 5?4 Jngggm d_ﬁzzmglé)%l 96&% m{:fBE iélthylanlﬁnéws EL81 od 1§1mol) are
3H) Br dissblved mewm@@cmadwwm) pnd stirgal ot soond mpermﬁoc é$ nmﬂ;tc,es . form

Qobmgéﬂ‘g ‘%ﬁ lf'sifegmg%d uﬁd%\l’l a( étgc%ﬂ_éf ﬁiﬁ?ﬁ T cr%d%ﬂzxuue is
gH)5 8 N plirified By 1:7ep€afﬂtlvé dversad ﬁEasB I-H’LQ' on a CS18 doltdnp uEmE?a— Q—aﬁigrgmcétoﬂnle
68 43 gh wtcrﬁqu?ﬁedéﬁzbth %?%gﬁ'g roa f aﬂ_ﬁﬂTFr% ’H’le"\l\ll'l%%eéf?j é Cogpe 79 (3.7

dd1dhbed x5 “aéafﬁdlmbiz d pidedufe Brhy be.apAhédlib
IR ¢ 8 s i ath Milowr il ThEliamd p fl:o.g(a:a’ﬁg GH;W%%?B“?“

3. 29- 3fgmwrsqq}wn%aczgrde@gwé’mcedmsé 2.91-2.86 (m 2H) 125 Mass

Ret en. Conw%épec Time (LCMS) (mn) F (DVSO, 400MHz), 5
11.15, 11.0 ~\ (b, 1H), 7.53 (d, J=1.6Hz, 1H), O 7.29 (d,

J=d0BHz, 1 Hhis 7 pp@iugt/in@rmediate is prepared using Procedure-I with 5- benzyloxy
tryptamine.HCI (100 mg, 0.33 mmol), pyridine-3-carboxaldehyde (62 pL, 0.66 mmol) and 0.1N
sulfuric acid (2 mL) to give the title compound as dihydrogen sulfate salt (64 mg, 55%). ES-
MS: 356 (M+H)"

Compound 329: ‘
15 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-II using the Intermediate-6 (65 mg, 0.2
20 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
25  mmol), 4-methoxyphenyl chloroformate (22 pL, 0.15 mmol) and DIEA (26 uL, 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

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

C|\©\/€’\NH2 1. Furaldehyde, MeOH CI\CE\Bﬁ\ﬂ ,O
N 2. NaBH,, rt N /

H H
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(m 6H), 705(dd J=8.8Hz and 451.3 3.99 H 2Hz, 1H), 6.93 (d,

32 2SS Mok, 3t o sial P sbiibe so Sl bRubniiih 1 me

N1 H)op. 5@6419:11619 in QTRL Q“MCOH Hl'he 17ea&¥bn ixBie (ismtlrﬁkil)at rdone $enfpedturfefor about
1H), H713( 8. 8Hz and ]1 311.1 4.39 4.81-4.79

lH) 3 1ghous, 2 al%Iﬁﬁ (i) meg S 3 &édf(dn? owly  The rqactiop rmixfyy is atltre(f & room
N teci‘ﬂpegatﬁl% fomabéﬁ) 3Q ?még'MgOﬁEls @%foﬂ'fgd and %lfe ?es%ﬂe (nggatjﬂfponecflﬂaavéén

/
38 (dvater Mndzraettwlzne 2 nde’ I@le(cgganzq—ljayera lmsepata(esl alnd—sinedcl 0&2-142(1@5 (Whe

(m 3Hf§1¥¢§{eg§rg§1§%ﬁg§r éggﬁc%néﬁgcﬁug%\?ﬂﬂ 93*&1%%8%0% %4%19 N, 3.10

400MHz) , 57Eﬁﬁn§k,1€1ﬂ£gmpbuﬁﬂsbfﬁmmg [, BcBerd¢-ih 7. 42 (d, N

b o552 oAlipiafiveys cerifh porcpinaf Bt Fomidta 5%3 Pfspa&e%g}@ed@%%to Seheme

1.36 (Ubadfellowsiz, 3H), 425 1.30 (b, 3H) Br o o (CDCI'3, 400MHz), 5

O
7

8.56 (b, 1 H, C(~\ N\~ 8 40 (b, 2H), 768(5 1H), 7.28 (d, No
J=2. Oz, 1H),714(d054684Hz H N 1H., 7.00 J=9. 2H), 6.80
522.2 5.05 N-& Gz, F&HS’%%Q”@’@ 5% 52 (m
14, 3.81-3.74 m 73% afterflltratlon H

10 A B

A suspension of reaction material A (8.05g, 35.9 mmol) and CH3;COONH, (4.15g, 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

15  collected solid is dried under vacuum at about 40°C for about 30 min to give 6.97g of brown

solid (73%). .
Br- - BusNBH,4 (1.0 eq) Br "N
N THF, rt, 1 h, 83% N
H H
B C

A solution of indole product B (12.32g, 46.1 mmol) in THF (130 mL) is then treated

20  with a solution of tetrabutylammonium borohydride (11.9¢g, 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. NO, Zn, NH,Cl |Bi - 4-C|-Ph-CHO
N
H THF-H,0 ﬁ rt, 52% H
Cc

25
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I (m 4H), 324(s 6H) , 300291 431 (m 1H), 2.88-2,84 (m 1H)

126 Mass Ret Ti me ( LCVB)
400|\/Hz)S > eefi‘gmﬂ{%n CEIOPae ©3 p%zcﬁ%‘léor‘rlgzﬂ}lﬂm(@i? %)m@kél ewmuiséq /25 mg,

are e d U 1
)78 Az édrj) th ﬁadgéd to](ﬁwhﬁldﬁ of%dﬂl;}ﬁbd c@c é. 49%9 ék')nﬁ?éi)é%b@b Wi,

6H), 2.Bm-rpactipnmrixture i stipfed abrogm. temp@atury f01 p:pout 10min@nd ZnJ7%5 ﬁ@zl 23qipls

43,5 9rﬂ}é}l; ﬁd%nggQé aé@g% %91%8 (Zﬂ9gﬁ$m£ T%él’]l)_%s %d%ltg %mz § d(t%t about 2

4 35- 4. 1@rs fplldvdd b5O0Mhe 1ladditRi of3fibthef Zn @45, m8, 36 €g). Ad)er s'iuﬂﬁ)g (a6 rodsh

2.9
o / ( ?c’:éf%ffl‘ © a%ﬁ?%’%‘wé 57‘?”5’89“ ¥ é{er?“%#ﬂg&hf rﬁ%d"f’ 1£2°?°%D“TF6‘H2‘H‘*7§12?1\(6& n
J=8. AHZTHE.HThe ?esiﬂtu{gckoh&m& lélt&n trebted W)ith p-cHRrdbeRZaldehyds D.7 e&) amt &irfdd at

H 20-4.1 361.2 5.95 3.1
2. (7 r‘é%m(t?ﬁﬂpwﬁre é)r;aéowdw bpuc? sﬁF reagiypn mixyge {swon%(q)medlmést acgym and
E (T 2H)pun}ie§9n @ﬂbcaHféi?’tg g?’J'eDQSB% rﬂg oﬂﬂe dgdﬂ)edghtr(me(pgzﬁﬂg) 400MHz), 6 7.47

, pJ

Z Z

I

Br N-O Br N N-OH
$ (+)-DIP-CI, CH,Cl, O )
H

2
10 D cl g cl
(+)-DIP-C1 (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.
15 Combined organic layers are concentrated and purified on silica gel to give the desired

hydroxylamine product E (>98 % ee).

N—CH
O A\ Zn, NH,Cl, THF-H,0
N

&

Cl

E

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

20  stirred at room temperature for about 1 day, Additional THF (10 mL), NH,Cl (5 mL, 10 eq)
and Zn (1.8g, 30 eq) are then added and stirred for about another 21 hours. Again, THF (10

mL), NH4CI (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

25 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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N2H) 7.37 (d, J=8. OHz, 7.24 H (d, J=8.8Hz, 1 H), 706(dd
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1 H, 7.43 H), 6.88 (t J=8.0Hz, 1 H), 5.24 436.2 5.25 NH 5.20

1H), 3.47-3.44 ( 1H), 3.16 (a 3I—|)O 3.11-3.05 (m 2H) 443 ( B3,
400MHz), 6 8.12 -OfiH), C 7.45 (s, ), 7.26 (d, J=8Hz, 2W N
7.18 (d, J=8.8 2H), 7.14-7.12 N m 4H), 6.97 (s, 1H), 6.#8 (d, H
\(]:8 gl;l)bs; S8NH d e, cHIF A 9 'K 11PYBORJEN 2 H) WB30-3.78
m , 1- 3.3 1H) 7T J=15 1
H), 2.64- H(m 1H) H* RN 2, Cﬁzc{'z
A
B /O c /O

p-anisaldehyde (2.16g, 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

10  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

15  dichloromethane, and triethylamine (52.8 mg, 0.522 mrﬂol), 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. NaHCO;
solution. The aqueous layer is extracted with dichloromethane. The combined organic layers
are dried over K,COs and concentrated. Purification on silica gel with 40% ethyl acetate in

20  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
OH @\ D LAH, THF O ) _NH
3 2 N 0°C -RT H
N ACN, H;50, H , Q S
65 - 85°C Q 0
A c

B
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J f (CD3OD, 400MHz), 6778(d N J=8.OHz, 2H), 747(d
6Hz, H 1 H), 7.37 (d, J=8.
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7.38 (d, J=8.4Hz, 2 7,25 g =8.8Hz, 1 , o 1..07.(dd,
J=8, 4 4 Hsolygnd was gq:qgov va8u04§1d(t5 rqqldixﬁ)wasgzﬁglva&S (rf.H oﬁéf?ianojf (pfoduct
454, 3 , 7
10,2 %ag%ecl\é&gef‘] @ \‘ﬁﬁ eﬂéﬁ)ﬁltéed gangt‘yasﬂe%g “@%210 H)Hﬂ) of %g}%i .('Fhe desired p-
1H), 1ca'3901(1&, pro@ict/ Jhteiﬂﬂecﬂ.lst,e B 6Ihﬂ3-mﬂlomhclﬂé}%& 4,9- @rﬁ@xﬂ;ﬁdm&@phm -3-

Ti me (LCVS) 3 00NMHz d

) o.ﬁarbwc o apith s sgiamd s opizg ook (P2, 7099 SR MBI = Zaib iz 3,

(d, f@@ﬁz 1H), 733(d fI\NOJ76Hz 2H) 7.19 (d, J=8.8Hz,

493. .71 N1H, 7.14 (dd, J=8 4Hz and 1. H- 1H), 7.08&5,

1H), 6 84 ( dhe P=@Fpoline \prqdugqqptengecgqte MZOQ mg, Q@ mﬂ),ls g}ei;ghss?lé/,e g}_ﬁ 3nL

3. f'(? ofl gr} ﬁ[l“lzlﬁgd’ cgolgtho atoup 6°(§ Mithidn afmffiak - lﬁ!ﬁriﬁén(LAH)) softféidn (1.2 mL,
1.0M in ether, 1.2 mmol) is added to the cooled reaction mixture under nitrogen. After the
addition is complete (about 10 minutes), the reaction is allowed to warm to room temperature
for about 4 hours. The reaction 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

15 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 fesolution of Compounds of the Invention

20 Compounds of the invention may optionally be chemical resolved to enantiomerically

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

salt removal
by extractlon
with 1N NaQH/
NH4OH

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

25 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 1N NaOH (300 mL x 2) or NH4OH (200 mL x 2), dried and
evaporated to give the S-isomer of the free amine C (7.4 g). The R-isomer is prepared by

similar procedure using N-acetyl-D-phenylalanine.
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B 2y ol Rl (. H@MM@W%%‘@&“?@ §Bfuld G  gray e
J=&8Hz prepided by. sﬂﬁﬂ:(rdﬂethbﬂo]ei@' téHiat alastribed bigve] &Y wilbbelcOpnizddy, one of sk111
43542}‘8% 3.75 (b, 525.2 5.07 2H), 3.53 (t, J=5.4Hz, 2H),

3. 44 (B! 3.26-3.30 (m 4H), 3.22-3.13 (m 1 H), 2.89-2.78
(ms2H), 2.60 (t 469 J=5.4Hz, 4H) TaBledd (b, 2H), 1.32 (s, 3H)
(CDCl 3,-400MHz) - 6.7 .80 7. 7 (q 1H) 743 741 (s 1H 721 (d
O J=8.J4Hz, 1H), 7.10 (d, J=8. OHz, N 1H), 5.43, 5.27 (Masd=7| 2Reten.
1H), N|0 4.51- éoﬁ%oﬁﬂﬂ 1H), 4, 21-4.10 (NMR335.3 5.57 Bghe 3} 1if,
J=12. Bz, 1H), 2.8 76 (m|1H , 2.64-2.61 (m 1 HICMS). B2 (hin)
(m 2H,—1.55 (472 ) 120 1 24 (m 3Hy 11 08B |}3H)
0.98 (d, ¢ CD3OIL0TBGRAY 2) 5876@7%@‘1 ci J=2| OHz, 1
H, 7.3 3@% d74§£f=81 5{(dd, N | J=8.4H
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7.47-7.09 (m, 10H), 6.98 (s, 1H),
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(d, J=6.8Hz, 6.4Hz, 3H)
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473 3H), 1.10 (t, J=7.2Hz, 3H) 129 Mass Re ten. Conpound NWR Spec
Time (LCMS) (min) Br ((C030D, 400MHz), 6 7.61 (s, N 1H) 7.44 (d,
J=8.OHz, 2H), 7.35 N (d, J=B.OHz, 2H) 720716(m H 2H), 6.45 (b,
1H), 4.28-4. 14 (m—-511-2-4.9 3H) 11 (s—2H) 47 {(s—4)— NN-

LA A b/ A |

by 9 = r_ ) u.—r1 3
3.26 (4, 4H), 319312(m 1 H, 2.91(%, 3H) 2. d8- M#9 (M Rakdh,
474 1.30 (s, 36),n.qsbuhd\ N- H (CD3CD, 400WR) © 7. 48 (d, Spéel. priTimb
H), 7.3 . 1 |('h;|in)
4.68 (9 363

249.1 3. 2. 7. 2H\zjr
3H), O. H) 7.63 (s
1H)H) , kpDCI3,.40@M Kz}, 3 N8BT (s Bl HHZ 20 (a,
2H), 6
3.21-3 ang1. 20 Y. 10 .B2
7.63 (9 . 4 | . 4. 26
6.49 (n H), . 3H), N
2.86-2
(CDCI3, 400MHz), & 8.07 (dd,
J=7.6Hz and 1.2Hz, 1H), 7.74 (s,
1H), 7.45-7.32 (m, 4H), 7.18 (d,
J=8.4Hz, 1H), 7.12 (dd, J=8.8Hz
and 2,0Hz, 1H), 7.07 (d, J=8.4Hz, 486.9 4.96

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)

(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), 8.79 (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 H 480 (CD3OD, 400M+z),

ci

Nom{(

6.49 (b,

6 7.
7.23 (d, J=8.4Hz,

1H), 4.35-4.21 (m

1H,

48 (d, J J=2Hz, 1H),

3H), 3.64 (b, " 2H),

7.06 (dd, N J=B.BHz and 2. OHz,
3.45 (b, 2H),

1H,

7.41-7.36 (m 4H),

3. 20- 3.
2.55 (b,

(m 8H)

T (‘mﬁ549 3 5 20 UK

2
133) VA 8‘“&8&‘8
CD3CD, 400MHz) |

0 (m
Conp
6 7.63

1H),
481 4H),

2.92-2.78 (m 2H)

gﬁgl&(m
ound NWR Ti me (LCN
(s, IH, 07.41 (d, J

68
ass |

(
)

, H) ,
322 ‘%2)2
pHming 3

~

N- - - ~
(d. N
3.22- ¢
2.89-2.
7.63 (s
7.20 (s
3.50 (1
2, 25-2.
7.98 (s
J=6. 4Hz

J=8. OHz,
170.1 4. 46

7.
13

2H),
3

(s,
1

)

2H), 6.49 (b, 1H), 4.4
HCDCR, 89MHg), 8.96 68

Zﬂt) %\'034 gg 41’37(
QDCM-

Ja—@a (m71 I—D23 inz 65 (ins @HIDHz
1.61-1.59 (m, 3H)

\1Hg Bzﬁe@( f1ﬁ)_1)9'24l‘l°9( ¢D3OD,
J%ﬁg?: Jﬂzﬂg 7(7%{; J=8. OHz,

|82-,6339.

0-

1
’M&?
5-4.22
(s

, N3
4

2.78

400Mz)

1H),

H
0

(

7|

(m 3H),
OM-lz)

m%%?

b 8.06
21 (d,

6

(CDCI3, 400MHz), 5 8.39 (s, 1H),
7.48 (s, 1H), 7.23 (d, J=8.4Hz,
1H), 7.19 (d, J=8.4Hz, 2H), 7.13
(dd, J=8B.8Hz and 1.6Hz, 1H), 6.8¢
(s, 1H), 6.77 (d, J=8.4Hz, 2H),
4,17 (q, J=12.8Hz, 2H), 3.88 (d,
J=10Hz, 1H), 3.75 (s, 3H), 3.41 (s,
3H), 3.38-3.34 (m, 1H), 2.95-2.81
(m, 2H)

385 -

3.79

(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),
3.22-3.19 (m, 7H), 2.98-2.93 (m,
3H), 2.89 (s, 6H), 2.67-2.63 (m,
5H), 2.06-1.86 (m, 2H), 1.31 (t,
J=7.2Hz, 3H)

538.3

4.28

(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), 4.1 (t, J=6.8Hz, 2H),
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)

447 1

6.55

394

(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

(dd, J=14.0Hz and 3.6Hz, 1H),

3.29-3.26 (m, 1H), 3.21 (s, 6H),

2.91-2.86 (m, 2H)

450.1

5.48
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O 2H), 7.15 (dd, J=8.8Hz and 1.6Hz, N- 1 H), 6.81 (d, J=8 4hz, 2H),
6. 77 3\8;9”“’/!”1% '(c ¥ vl Ty 5 y 3'"'), 3 7’)
J=5.2H}, 1H), 3.51-3.43 O (m 1 H). 3 02-2.96 (m |1 Mass2. 86Re£b&5
2.81 (@ 1H (ChEpeund00Mtz),| 6 7.77, NMR (s, C ¢ Sekc 7| 42Timé. 39
(s, 1H), 7.20 (dd, N-\ J=8,4Hz and 1.6Hz, 1 H), 7.Q90CMSD =gmky,
1H), 5./52-5-36—m 1H), 4—th—th— 47— F—3H—3-28-3 203491663
88-2.77 O(EIMBO, m-lﬂ,l-&ﬁ 1BH)1.02./05-1.88 (m 1H),
4 1. 26, (), 8(q)J116H;41 Hd, 352k, oH) _ o--
‘ ,739(9- 77186 (s, 1H| 7.41 N
j),z("Hsm' ; “@S 4. 385%3 22] (b398H)
7 ' = ykll\lm3.65 (b 2H) ,
: 0332&,131% :iis(éﬂlH) i'{M(b 91-2.78 (m  2H)
1.32 (s, 3H) 488 4]1@1 I\/ass Rpaund NWR Spela) ime (LCVB) (mpn) o ar
(CD30D,|—400MHz) b 7.81 (d— "0 J=8 4Hz 2H) 7 63 (s—1 H)+7-37 N
2H), HOH 6.51 (b, 1 H), 4.32-§4.22 (m
~S(00aP. melw-lzstgeqt 0 'H J=5.pHz, 2H)
ﬂﬂé ngH 21 18] 3H)
730( H), 7. 5-721(m1 )
7.13 (dd, J=8.8Hz and 2.0Hz, 1H),
4.81-4.79 (m, 1H), 3.82-3.76 (m, 3N 4.39
1H), 3.54-3.49 (m, 1H), 3.11-3.07
(m, 2H), 2.91-2.87 (m, 2H), 2.59-
HCl salt 2.55 (m, 1H), 2.24-2.20 (m, 1H)
416
(CD30D, 400MHz), & 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), 3.16-
3.10 (m, 3H), 2.29-2.76 (m, 2H),
1.30 (s, 3H)
(CD30D, 400MHz), 5 7.63 (s, 1H),
7.49 (d, J=8.4Hz, 2H), 7.42 (d,
J=8.4Hz, 2H), 7.19 (s, 2H), 6.49
(b, 1H), 4.34-4.19 (m, 4H), 3.60 (b, |  539.2 3.11
4H), 3.29-3.17 (m, 6H), 2.89-2.75
(m, 2H), 1.36 {t, J=7.2Hz, 3H),
1.30 (b, 3H)
(CDCI3, 400MHz), 5 8.56 (b, 1H),
8.40 (b, 2H), 7.68 (s, 1H), 7.28 (d,
J=2.0Hz, 1H), 7.14 (d, J=8.4Hz,
1H), 7.00 (d, J=0.2Hz, 2H), 6.80
(d, J=8.4Hz, 2H), 6.48-6.38 (m, 522.2 5.05
1H), 4.56-4.52 (m, 1H), 3.81-3.74
(m. 4H), 3.24 (s, 6H), 3.00-2.91
431 (m, 1H), 2.88-2.84 (m, 1H)
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O of N (CD3CD, 400MHz), b 7.47 (s, 1H), 0 7.41-7.38 (m 4H), 7.23
(d, NJ 8BHz 1H), 7.06 (dd, J=8.8Hz H and 1.6Hz, lH) 6.49 (b, 1H),
4.35- | B A ST 3 5. 73-3.62 (m 6H), NG 2 (G, gH
3.19-3 10(m Cll%p 0,\--~ 2./91-2.78 ( H, 1.32 4geren.
( DVBO, | 400MHz) quptth (b, 1H, a 8. 49 (b, ﬁ% 41 Ajne
J=8. OHE, N2H) 7.51 (d, J= 16Hz, IH), 7.30 ~0 (d. o{ipin)
7.29 ( 7 (dd, J=8.4Hz H and 1 1H), 6.39
(b, 1H] | 4D|Sh§o(4mpmekj)6130t9& {H), J 6.4Hz, N1H),
3.74 ( t (s, 24, 7885, 1HH)7,233d.28 (s, 2H),
3. 08- 3 841@41*2) 18(9 91&&#279 (m 3H),
1.59-1 8 m 10CM!1|23), b Blas05
(s, O 3 ' (b, 1H), 71.24 (d,
J=8. 4H H 085 277 >3.65 N1 H) .
6.24 (: zQﬂﬂ 3.15-3./09 (m
1H), 2 (t, JGBHz 3H) 496( ,d fl|OH CD3oD,
400MHz IH—73% (u J8 5|-|z H, —7 13 (dd,
J=8. BH 3.77-3.72 1H), 3.5p-3.45 281.0 3.84
(CD3OD. 400MHg), 3 779 (d
J=8.4Hz, 2H), 7.63 (s, 1H), 7.37
(d, J=8.4Hz, 2H), 7.20 (s, 2H),
6.51 (b, 1H), 4.32-4.22 {m, 3H), 500.1 4.35
3.54 (s, 3H), 3.36 (s, 2H), 3.30 (s,
2H), 3.21-3.11 (m, 1H), 2.90-2.77
(m, 2H), 1.32 (s, 3H)
(CDCI3, 400MHz), 5 7.98, 7.81 (s,
1H), 7.42 (s, 1H), 7.21 (d,
J=8.4Hz, 1H), 7.11 (d, J=8.4Hz,
1H), 5.40-5.23 (m, 3H), 4.55-4.35
(m, 1H), 4.20-4.11 (m, 2H), 3.24- | 3612 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, | 4621 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, 6H), 1.32 (s, 3H)
441
ol o—" | (cDCI3, 400MH2), & 8.48-8.08 (m.
N_< 1H), 7.44-7.42 (m, 1H), 7.24 (t,
\ 0 J=9Hz, 1H), 7.11-7.09 (m, 1H),
N 5.59-5.40 (m, 1H), 4.54-4.34 (m,
N 1H), 4.21-4.18 (m, 2H), 3.23-3.13 | 671 292
S (m, 1H), 2.87-2.81 (m, 2H) , 2.76-
) 263 (m, 1H), 2.17 (s, 3H), 2.12-
@2 1.90 (m, 2H), 1.42-1.24 (m, 6H)
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(m 1H),

3.15-3.01 (m 2H),

2.80 HO salt 2.74 (m 2H)),

2.60-2.52 (m

1 H, 497 2.27-2.20 (m 4H) 132 Mass Reten. Conmpound NVR Spec Tine
(LCMB) (min) O QJ (CDCl3, 400MHz), 68.35 (b, 1H), N 7.51 (s, 1H),
7.32-7.26 (1 AH). ..\, Q.7.20 (d. J=8.4Hz, 1H) 7 13 (dd, N _ J=8 8
Hz and[2.4Hz, 1H), 6.39 (b, 1 H), 4.25-4.21 (m 2H),| 3pBRs (b, ﬂgtjen
4.81 2H), 3. A43ofbousd). 3.16-3.10 (m 1H, 2.96-@&8(
2.79-2/75 (m 1 2.54-2.36 (m 6H), 1.32 498 (s, (ﬂé’ gyso
400MHz),—6-10.86 (s 1 H) L<\ 8 17 (s, 1H) 8.031(d—J= 5 N_D
1H, 1.8 (i 7.65 (d, - J=8.4Hz, 1H),7.50(b,2H)
7.26 H ‘ 7@92 d, 423 38562:;d | J=8.8Hz, 1H),
6.24 (9 h . O4EDB 1 3.49 (m 1 H),
2.78-2. F99, 1. t*"i?’? ?ﬁﬁ% ;2895(<:D3CD, 400MHz) , 6
8.33 (4 \67N(s, 1 By She 4,1), % 0% (462N | 525
J=8.4H, 2H), 6.91 (& =8 8t ,5z?d( 34763 188 (m 1H), [4.52 (b,
508.2 5.72 MNAN-H 1H), 8778 (|s, 3.8, 3+, B6rB05h, (zm 1H), 2.99 (s, 3H
2.92-2/88 (m 503_2H) = (CDCl{3, 400MHz), 6 7.88-7.77 (m C [0- 1H),
7.43 (d, J=8.04z3%3H), 7.23 IN~ (d, J=8.8Hz, 1H), 7.11 (d, |J=8.8H
01H, 570-7.68 (m " 5.|T%5bi? hodWis suZ s, 11, 60-4.38 (m 1 H),
4.19- 359. Cl | 7.45(s, 1H), 7.26 (d, J=8Hz, 2H),
7.18 (d, J=8.8Hz, 2H), 7.14-7.12
(m, 4H), 6.97 (s, 1H), 6.78 (d,
J=8.8Hz, 2H), 3.89 (dd, J=14Hz 464.9 5.11
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), 5 7.78 (d,
J=8.0Hz, 2H), 7.47 (d, J=1.6Hz,
1H), 7.37 (d, J=8.0Hz, 2H), 7.24
(d, J=8.4Hz, 1H), 7.06 (dd,
J=8.8Hz and 1.6Hz, 1H), 6.49 (b, 553.1 6.13
1H), 4.31-4.05 (m, 8H), 3.20-3.11
(m, 1H), 3.00-2.77 (m, 4H), 1.94-
}_o 1.90 (m, 2H), 1.54-1.45 (m, 2H),
o M | 1.31(b, 3H), 1.25 (t, J=7.2Hz, 3H)
453
(CD30D, 400MHz), § 7.80 (d,
J=8.0Hz, 2H), 7.48 (d, J=1.6Hz,
1H), 7.38 (d, J=8.4Hz, 2H), 7.25
(d, J=8.8Hz, 1H), 7.07 (dd,
J=8.4Hz and 1.6Hz, 1H), 6.49 (b,
1H), 4.31-4.21 (m, 4H), 4.06 (t, 454.3 598
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,
8H)
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H4.07 (m 2H), 2.82-2.80 (m 1 H), 2.68-2.64 (m 1 H, 2.29-1.84 (m
6 QJ

504 6H), 1.55-1.46 (m 1 H, 1 36-1.24 (m 3H Br QJ N- (CD3OD,
400MHz) ! 6‘784(d NOJ8CJ—|Z‘, >H), 7.63 (s, 1H) 71\123 (19 meten
J=B. OHr, M\ / 6.49 1H) . 4.31-453%° (m %il—g
442.0 . 06 H(\Ef“ﬁg 'gédll 1H), 2.89-9M8 (N bRy ﬁ2(s
5 e B0k 193 hhos Reter. o pound NMR Spec Tine (LCWVEFSGYSH) @
N (CD30D, 400MHz), 6 8.44=(s,| 2H), i O 7.67 (d, J=p. Oz, 1H), 7.44
(d, N J=8.8Hz, 1H), 7.48 fdd, J=8.8Hz H N and 2.0Hr, 1H), §.52 (s,
1H), 4|58- 386.3 5.32 M~ 4]5 Déimﬂquz)M@(M m 2H), [N-H
31 (m 1H), 3. 3H3 057- 471 1.32 (4, 3H
( 7" 5¢ —|z 1 H
3 ’6HZ1 ! ! .
. . w318 397.1 H.97 _3H)}

(1m) 71H)(dd2 @A-Iz?anﬁa eﬁ-lm 1 4980 2.

0%H)(7.08 (sCIDB(B4 (Q0BBHEZ) | b 7.80 |(d, N-\|,
| 6H), 3.87 (d, J=9.2Hz, 1H), 3.79
(s, 3H), 3.45-3.40 (m, 1H), 2.96-
2.94 (m, 1H), 2.80-2.76 (m, 1H)

(CD30D, 400MHz), 5 7.63 (s, 1H),
7.48 (d, J=8.4Hz, 2H), 7.42 (d,
J=8.0Hz, 2H), 7.20 (s, 2H), 6.49
(b, 1H), 4.33-4.22 (b, 3H), 3.89 (1, 5565.2 3.14
J=5.2Hz, 2H), 3.50 (b, 4H), 3.21-
3.11 (m, 2H), 2.91-2.78 (m, 2H),
1.31 (s, 3H)

(CD30D, 400MHz), & 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 (1, J=5.4Hz, 2H), 3.4 (b,
2H), 3.26-3.30 (m, 4H), 3.22-3.13
(m, 1H), 2.89-2.78 (m, 2H), 2.60 {t,
J=5.4Hz, 4H), 2.46 (b, 2H), 1.32
(s, 3H)

(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,
472 1H), 1.29-1.24 (m, 3H), 1.08 (b,
3H), 0.98 (d, J=6.8Hz, 3H)

525.2 5.07

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,
1H), 4.32-4.20 (m, 3H), 3.76 (b, 495.3 4.68
2H), 3.46 (b, 2H), 3.21-3.13 (m,
1H), 2.90-2.78 (m, 2H), 2.54 (b,
2H), 2.49-2.43 (m, 4H), 1.32 (b,
3H), 1.10 (t, J=7.2Hz, 3H)
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N 1H),

J=8. OHz—and-1--6kz,

7.38 (d, J=8.0Hz, 2H), 7.24 H (d, J=8.8Hz, 1H), 7.07 (dd, H
Lk 649 b 511 4 5 05 N 1Hy 435421 (m
169 (t, o ~N J=4.6Hz, 4H), 3.53 (t, J=6.8Hz, |2HMas8. 10- Refed.
. 2.90-QoRipounad (M 2H), 2.59 (INMR=6.6Hz, 4H), Spe63 | s Tidtd) .
, 3, 400Miz), 5 8.0, 7.83 (s | @cvm)| (i
y f . I‘Il_, .|.|| y 7 nn Ihld, ’-/“_iL all 1, 2::2,
3 4.5 C(Cﬂ?'@a WHE) 1-4.10 (m 321.4
21H7H ig; % 67-2.61 (m 1H)
0.96 (s} 3H G
52% ))‘”1111 2‘H)13 7|(s81M2H)| 499
N (dglo6 @=H) 3 (mb—1 N 1H),
26 (m 1H), 4.56-4.32 H:ém(s,lsH’;i)zsmwfr#zﬂip (m 2H), B.21
75 (b, 4%, 2.85-2 72 (m 3H)30 @38 (d, J=14.2Hz, 1H),

; %134 VBSS Retemn. | CompoundNvR ]
me (@ %1 (c z) 5§48 (40 (d, C N J=8. 4Hz,
47 (d, H) f-ég é F(ﬂu*!zdz“ 7.24 (A,

1 H) N7 0R (d._N H o hiy.| 6.50 (b ri 1H)
J21 (m 3m), 1847 (1, 523H)13 27.89 4(m 1H) 310303 | 2491 3.67
(m, 2H), 2.65-2.61 (m, 1H), 1.25
HCl salt (d, J=7.2Hz, 3H), 0.96 (d,
477 J=7.2Hz, 3H)
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,
J=2Hz, 1H), 7.41-7.36 (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), 3.64 (b,
2H). 3.45 (b, 2H), 3.20-3.11 (m, 549.3 529
1H), 2.92-2.78 (m, 2H), 2.68 (b,
2H), 2.55 (b, 2H), 1.92-1.80 (m,
4H), 1.66-1.62 (m, 1H), 1.32-1.22
(m, 8H)
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(t,

, 3.38-3.34 (m 4H),
J=8. 4Hz,

II"N‘JQ

N 3.19-3.10 (m
2H),

a7 ’I/r\

2.09- 2.00 (m 2H)

1H),

2.89-2.78
186180(m

DOOAD.!J—‘“

b
F

. 8Hz,

H£onip(h§nd7 13 (.«
.15.12 HST7.

210
T

-{-cBch

1hH,

uuuuuu A\ T 2

7,29 (dd,  J=12. O an
id, J=8.4H¥XMRand 2. OHz
07 (s, 1 H), 6.50 (b,

) 2M8bt
1Spéc,

| (HCMS) 4 9 (%iﬁl (

M|
1I-Betel? 2
. 1Tinde 08

N-
1

m

[=
w 1
BN

09—
(CD3

.78 (m 3H)
L 95 (m 1H),
400MHz) |
IWHZHZ

4. 32 (d
B 12 (m

6792 7.82 %
7100(d\

AEI.}J-O 2 R‘I ?

J.I_I) ;

OJ.\

2201
291285 \ll; T I‘l), 2

,6747(d Cl1 !o,

e fﬁ%l“ el

L B 1! H)
49) 55&6@ (M3H9A), 322239

) 3.13rtm, 11H9|)30&L(532+)4$98 BH|

 3H).1289-27774m, 21),

N J=8.8Hz, ), 5.31, 5

M), 4.20- 363.5 6.34 4

3, 7.

Fl(lo

J=2. OHz,

3.77-3.
11 (m

a 0-

2.80.1(m

(dd, N Q J=8.8H

ﬁ

T'l

1H),

9 H\ /
H),

CDCl 3,
O J=8. 4

1.48-22 (m 12H),
SBr

Satad

0_,88(5
.50 (

'

N

J

2 (m 2H) 181 (d_J
3H) 515 Br of ~ N (CD;

f,(cdscﬁa,%WHﬂ.l'& 7.6%(s4H)(
7.48 (d, J=7.2Hz, 2H), 7.40 (d,
J=8.0Hz, 2H), 7.20 (s, 2H), 6.49
(b, 1H), 4.35-4.22 (m, 4H), 3.82-
3.50 (m, 6H), 3.45 (b, 1H), 3.21-
3.1 (m, 1H), 3.00-2.78 (m, 5H),
2.25-2.15 (m, 2H), 1.32 (s, 3H)

539.2

3.02

(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

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

{m, 1H), 3.02-2,96 (m, 1H), 2.86-

2.81 (m, 1H)

398.9

4.18

(CDCI3, 400MHz), 8 7.77, 7.70 (s,
1H), 7.42, 7.39 (s, 1H), 7.20 (dd,
J=8.4Hz and 1.6Hz, 1H), 7.09 (d,
J=8.0Hz, 1H), 5.52-5.36 (m, 1H),
4.44-4.17 (m, 3H), 3.28-3.20 (m,

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

J=15.2Hz, 1H), 2.05-1.88 (m, 1H),
1.58-1.54 (m, 1H), 1.30-1.26 (m,

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

349.1

6.03

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

555.2

3.34
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N _ J=B.OHz, 2H), 7.20 (s,
3.89 (s, 527.1 3.16 2H),
3.03-3.01 (m_.9H)

2H), 5.49 H (b, 1H),
3.45 (b, 2H), 3.20-
2.91-2.80 (m 2H), 1.32 (s,

4.30-4.20 (m 3H),
3.10 (m N ~N- 1H),
3H) 516 135 Mass

Ret en.

(s, 2H)
(d, andg
J=8.8

Conmpound NWVR Spec Tine (LCMS) (min)

oZn§2 (d, J
.10 (dd,

el I

ﬁQ‘-'\I—lII\I

{rl

( CD3OD,
27 (d, J),
2 2.4 . 4Hz,
6.92 {c 1

=2Hz, 1H);
J=8. 8Hz an

]=9 ’)H7 ?I—h

A88k1z)
Spté:

(e

~t

NN H 6.5
3. 31-

1,5,

35421

11(m°

3H)',

4.5

30

d Q120490 1H) 17. 42(

2(b

(cmq)n 400

2Hb Y

3 80 s,
%@Hz gﬁf—gﬁ?
3 J8§6I6i 2H), 3273

- 22.802.(Mm,AH), 1.32 (§BH{ s,
t, \ \\ J=7.6Hz, 1H),

1

379(
1H) a -

182, N 7]

Thmdo
3.71-3.

3H 51
7.35 (d,

O

7H), 7.16 476.2 4. 29
6.36 (b, 1H), 4.18-4.1(
(CD30D, 400MHz), & 7.47 (s, 1H),
7.41-7.38 (m, 4H), 7.23 (d,
J=8.8Hz, 1H), 7.06 (dd, J=8.8Hz
and 1.6Hz, 1H), 6.49 (b, 1H), 4.35-
4.21 (m, 3H), 3.73-3.62 (m, 6H),
3.4 (b, 2H), 3.19-3.10 (m, 1H),
2.91-2.78 (m, 2H), 1.32 (b, 3H)

H(s, I

468

5.52

(DMSO, 400MHz), 3 11.19 (b, 1H),
8.49 (b, 1H), 7.81 (d, J=8.0Hz,
2H), 7.51 (d, J=1.6Hz, 1H), 7.30
(d, J=8.4Hz, 2H), 7.29 (d,
J=14.0Hz, 1H), 7.07 {dd, J=8.4Hz
and 1.6Hz, 1H), 6.39 (b, 1H), 4.21-
4.16 (m, 3H), 3.93 (t, J=6.4Hz,
1H), 3.74 (q, J=6.8Hz, 1H), 3.59
(. 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)

482.2

5.74

(CD30D, 400MHz), & 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),
4.12-4.09 (m, 2H), 3.15-3.09 (m,
1H), 2.83-2.65 (m, 5H), 1.21 (t,
J=6.8Hz, 3H)

430.2

3.65

Cl

HCI salt

497

(CD30D, 400MHz), 5 7.49 (d,
J=1.6Hz, 1H), 7.34 (d, J=8.8Hz,
1H), 7.13 (dd, J=8.8Hz and 2.0Hz,
1H), 3.77-3.72 (m, 1H), 3.52-3.45
(m, 1H), 3.15-3.01 (m, 2H), 2.80-
2.74 (m, 2H), 2.60-2.52 (m, 1H),
2.27-2.20 (m, 4H)

281.0

3.84
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0 (m 3H), 3.09-3.00 (m 1H), 2.91- 520 2.64 (m 8H), 1.21 (t,
J=6.6Hz, _3H) (CD3OD. 400MHz), 6 7.81 (d, ci 11Q1 J=8 4Hz 2H), 7.47
(d, J=1. 6Hz, %\ 1H), 7.39 (f, J=8.4Hz, 2H), 7.24 | Npishs stRcyt—g,,_ 1
H. 7.d7 (dd, aﬁ,,‘%z and 2| OHz, 1 Hnm& 50 (b, H |1 idpecd. B5

(m 3H), 3703 09.4 4.99 ri (m A ) 3.51-3.47¢gM§1H,( 7
\-~3.29 (m 1H) 3 19-3 N 292 (s 3H) 2 88-2.78 78°(

W, 2Bl 2 41 (m 1 H) 2 29) 388 (4uARLs & (o, Al T 2. 00 (% H .
1.89-1.(78! % 32 (s, BHy.51@61MREs2-Res em.4H), Canpound NMR Spec
Time (LCVS '% Clb O\ N g ( J%?F?BJ wg&ggg 91,7.72 (§, H1
H), 7.50-7.2 7,22-T. n \ 19 (m 1 H, 4.64
4.45 (my 1 11),74.% (b 2H) 31 74 %f-”}b-/ fg}-(‘m 2 Hf-81
2.91-2.172 (m 2H), 2\IQ 2,@5 22850 2H), 1|38-1.24
(m 9H), 1.01, 0.96 o(de 6. _'ﬁg]osz), b 11.10 (s,
1H), 8.42 (s, 1 g 7.75 (d ,(53 7.67 (s, 1H), 7.51
(d, O |NJ=1_6Hz 1H) 74?(,179|-|7 QNHI1H 1735 (d
J=B.OHz, & H), 412.0—4. 18 ondd Jood S e & )| 7- 06 (df,

8.17 (s, 1H), 8.03 (d, J=7.6Hz,
1H), 7.81 (t, J=8.0Hz, 1H), 7.65 (d.
J=8.4Hz, 1H), 7.50 (b, 2H), 7.26
O (d, J=8.4Hz, 1H}), 7.02 (d, 423.3 5.15
J=8.8Hz, 1H), 6.24 (s, 1H), 4.35
(b, 1H), 4.09-4.05 (m, 2H), 3.61-
3.49 (m, 1H), 2.78-2.65 (m, 2H),
1.45(t, J=6.8Hz, 3H)

499
/
Br O—Q—O (CD30D, 400MHz), 5 8.33 (s, 2H),
i\ ”‘<0 7.67 (s, 1H), 7.23 (s, 2H), 7.05 (d,
N e J=8.4Hz, 2H), 6.91 (d, J=8.8Hz,
Ho N 2H), 6.54-6.38 (m, 1H), 4.52 (b, 508.2 5.72
N—X 1H), 3.78 (s, 3H), 3.36-3.34 (m,
NH 1H), 2.99 (s, 3H), 2.92-2.88 (m,
2H)
503

(CDCI3, 400MHz), 5 7.88-7.77 (m,
1H), 7.43 (d, J=8.0Hz, 1H), 7.23
(d, J=8.8Hz, 1H), 7.11 (d, J=B.8Hz
1H), 5.70-7.68 (m, 2H), 5.19-4.97
(m, 1H), 4.60-4.38 (m, 1H), 4.19- 359.1 5.65
4.07 (m, 2H), 2.82-2.80 (m, 1H),
2.68-2.64 (m, 1H), 2.29-1.84 (m,
6H), 1.55-1.48 (m, 1H), 1.36-1.24
(m, 3H)

(CD30D, 400MHz), 3 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 4,08

505
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0 J=8.8Hz and 2.4Hz, 1 H), 6.39 (b, 1 H), 4.13-4.09 (m 3H),
3.10-3.04 524 (m 1H), 2 81-2.72 (m 5H). 1.21 (s __3H p(CD3OD
400MHz)|, 6 7.53-7.46 ci N-( N(m 4H), 7.29 (b, 1 H, Ma®5 (dRetd. .
J=8. 8Hz, 1H) Gofbcud. J=B.BHz N NJ a Oz, 1 H| e (b, Bintd .
4.34- 4 95.3 3.46 "H 4.23 (m |3H), 3.53-3.42 (m 2H)]| Cg,[ 81 3. hfinf M
5H), 2.01-2. 74 (m 525 3H).1.32 (t J=7 2Hz 6H) g 2r1'g,
400MHz) |, H),0 h 7.51 (d, J=B.OHz, 2H)} 741(1. N
J=8. 4Hz, ﬂizl. H(cdéoﬂ‘l)mowﬁ-lzz‘ﬁl%e(&(slzl-i)‘l), 4.31 (3, 2H),
513.2 4| 43 —2Q (P 3H) AM), V.48kd, 4H), 3.19-8.11 (m
1H), 2.92 (s, ’e\sﬁg =8Y- 2. 81 (JHGSBH)1H)Z_ZBGdc(SI =8.81526) 3H), 1.B1 (s,
3H) (CO30D, 400MH), ZN47 (dland Z0Hz, Jli)264§2 (s;LHj) 4.58-45- 883 (fm A48E,
d N%{7.24 (d, J=8. 5@@ 19 and 2.0Hz, 1 H),
6.49 (b, 1H), 4. 75(b, 1H),N71H35 %}@ 5( (b, | H,[3.64 (b,
oH), 535.3 4.94 NONc345-3§ i P (m 0 4H),
2.91-2.180 (m 3H)3%® 28-2.00 | 527 (m 6H) 2 12 2. 05 (m 2H)| 1.61
(b, 2H)|, 1.32 (s, 3H) 137 ss Reten. Conpound NMR [Spec Tinmg (LCVDB)
(mn) [0 Th (CDCI3—40 ),|6 7.89-7.69 (m 1H), 7,43 (b, 1 H),
7.33-7.807( - - 7. 06| ( Moo sodidy oorekda, (M 1H), 4]64-4.45
(m 1H} 4. J=24.8Hz, 1H), 7.39-6.89 (m, 8H),
5.44-5.02 (m, 1H), 4.49-4.10 (m,
3H), 3.23-2.94 (m, 2H), 2.83-2.74 | 3971 5.97
(m, 1H), 2.64-2.58 (m, 1H), 2.26-
1.98 (m, 2H), 1.47-1.26 (m, 6H)
508
(CD30D, 400MHz), 5 7.80 (d,
J=8.4Hz, 2H), 7.47 (d, J=1.6Hz,
1H), 7.38 (d, J=8.0Hz, 2H), 7.24
(d, J=8.8Hz, 1H), 7.07 (dd,
J=8.0Hz and 1.6Hz, 1H), 6.49 (b,
1H), 4.35-4.21 (m, 3H), 3.69 (1, 511.4 5.05
J=4.6Hz, 4H), 3.53 (1, 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),  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), 1.28-1.23 (m,
3H), 0.96 (s, 3H)
(CDCI3, 400MHz), 5 7.73-7.52 (m,
1H), 7.47 (s, 1H), 7.42-7.18 (m,
6H), 7.09 (dd, J=8.8Hz and 2.0Hz,
1H), 5.41-5.26 (m, 1H), 4.56-4.32
(m. 1H), 4.23-4.10 (m, 2H), 3.21 383.1 5.75
(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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(b, 2H),

(m 1

3.27-3.10

H, 2.50 (b,
1= .Dlls

(m 2H),
2H), 2.29

2L 2.0

2.91- 453.0 6.30 2.72
(b, 1H) 1.32- 1.31 (

(m 2H),
m 12H),

E")

2.70-2.
1. 02,

Z ALE

66

0.90 (@

H =0T DL

N (m 4H), 7.
7 N andCampien
3.45 (b, 3

\)l_l} (o yaqe)

31 (b, 1
pd1H), 6.
H, 3.23

{-Sbo D4 00IVHZ
7.25 (d, J=8.4tz, 1
8 (b 1HNMR 34- 481. 3
2. 92 2.

U N ansTa ANONAL
H) ,

AY Z
—6—7+5

H) M#s08
38pec H
8@CM3)5

r. =rJ

( Retten.
\ Time.
) (mif)29

21

O—\./C?oﬁui‘?

m

(CE30D, —400Mz)

G-

40 (d, J

4Hz and 2|

/~ 111),
01 (t, J=
J.00-1.9

H)Z Z:;%
.76 (d, JE

2.94- HQ

ENB@H) AG&IW#;

Qalf 9

' 4324)121@&291347& (n '
BT

A 1%@5:

|-|), 743

(m 1 H
13-1 97

(o

8. 4Hz,

. B5-4. 29

19.6 5.2

L. 5664. 4

1H), 9.
1 H,
and 2Hz

)

D (m 3H

"J= 6, 8Hz,

AEHCI¢, GDAARY), mnaMdz)H). 6

7. 781 [dd=6.8Hz, 1H), 7.29 (dd,

J=12.0Hz and 2.8Hz, 1H), 7.21 (d,
J=8.4Hz, 1H), 7.13 (dd, J=8.4Hz

and 2.0Hz, 1H), 7.12-7.08 (m, 1H),
7.07 (s, 1H), 6.50 (b, 1H), 4.49-
4.21 (m, 3H), 3.17-3.09 (m, 1H),
2.91-2.85 (m, 1H), 2.77-2.73 (m,

1H), 1.39 (s, 3H)

8.99 (s

361.1

1ty
1H

5.12

(CD30D, 400MHz), & 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)

4953

4.67

(CDCI3, 400MHz), 5 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),
452, 4.32 (d, J=10.8Hz, 1H), 4.20-
4.12 (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)

383.5

6.34

(CD30D, 400MHz), 5 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,
2H), 3.45 (b, 2H), 3.20-3.10 (m,
1H), 3.03-3.01 (m, SH), 2.91-2.80
(m, 2H), 1.32 (s, 3H)

5271

3.16
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Nom( J=1.2Hz, 1H), 7.57 (s, 1H), 7.47 N (d, J=1.6Hz, 1H), 7.39 (d, H
J=B.OHz, 2H), 7:24 (d, J=8.4Hz, H1 H), 7.07 (d, J=8.0OHz, 1 H), 6.51
506.2 4.96 N (b, 1H), 4.32 (t, J=4,8Hz, 3H), 4.23-4.21 (m 2H),

3.43 (t, VN J=6_4Hz, 2H), 3.20-3.11 (m 1H), 533 2.91-2.78 (m_2H),
2.23-2.17(m 2H), 1.32 (b 3H) 138 Mass Reten. Corrmmd rr\/&@&ec

Ti me (LCIVB) ( cl 8 4Hz 2 48 (s, 1H)

J=8. OHz, EP%%”“?‘& M? (dd, J=8 (geg{f‘ 'ﬁ"’ n¢
2. OHz, 1I—h 6.51 (b 1m 435 5252476 ri 4 “§
(t, J94.6Hz, O r-\ 4H) 1| (ep3ob;4adRhiy), 58497,(s,2H20- \ 3. 11 (m 1H)
2,91-2. 79 (m 5‘& (5751(@_%2 wh-72748, (m SH), 1]83-1.79
(m 2H), s, NeﬁH) J= BHZNII'() B,J=A66KHZ) , b 7.62 (s, |H),

0 7.49 (d, : 91 24 z19(s, 2H), 6.48 |H
(s, 1H), 4.27-i4. 18 m 5H), 5("/J*\3 5 4H) 468247/ (t 5.86
925, 8b. 5417 38K NN H b o §,5§ 3.16-3.12 (m
5H), 289-2.75 (m 2FJ, 1.30 l_%g g?trp,) B )j\l;gr (lcosop, apomz), B
7.60 (s, 1 H, 517 3.30 (m, 1H), 295(s 3H), 2.92-

2.88 (m, 1H)

(CD30D, 400MHz), 5 8.49, 8.29
(d, J=4.4Hz, 2.8Hz, 1H), 7.82,
7.70 (t, J=2.0Hz, 1H), 7.46 (s, 1H),
7.38-7.23 (m, 5H), 7.15 (d,
J=7.6Hz, 1H), 7.07 (d, J=8.4Hz,
1H), 6.98 (d, J=6.8Hz, 1H), 6.46
(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)

517.6 5.03

518

(DMSO, 400MHz), 8 11.15 (s, 1H),
7.51 (d, J=2.0Hz, 1H), 7.42 (1,
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
2.0Hz, 1H), 6.36 (b, 1H), 4.18-4.10
(m, 3H), 3.08-3.00 (m, 1H), 2.91-
2.64 (m, 8H), 1.21 (t, J=6.6Hz, 3H)

426.2 4.29

(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 (ad,

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

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

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

509.4 499
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0 7.51 (d, J=8.0OHz,
H6.46 (b, 1 H),
3.79-3.74 (m 4H), NU 3.51-

2H)
4.41 (s,

7.40 (d, N J=8.0OHz,

2H),
3.49 (m 4H)

2H) ,
4.28- 525.2 4.42

3.19-3.11 (m

1|'|)

7.21-7.16 (m 2H),
f 4.19 (m 3H),

2. 95

(s,
( CD30D)
1H), 7
398. 1

3H)

2. 88- 27757 (m

400

37 (d,
3.95 N 1H),

b 7.

impoy 4 (d,

H 2H)1
4.35-4.16

541 2H),

O J=8. OHz ,
1.24 H H Jgg.ﬁg)Hz

2.30 (s, 2H), 1.30
7.47 (¢
andH2.

(m 3H), 3.21-3.10 0 H (

2.90-2
ca 0/
J=8, 4H
2H), 3
J=5. 6H
6H) 13
400MHz
7.23 (
(b, N
3.5-3.
(m 3H

dy

1H)
Mass Ret en.
5 7.82 (s,
J=8. 4Hz,
+N /1H), 4.
73 (m 4H)
2.92-

b,
H)

2.823(m 2H),

(n1&%mg

= npoung

3. 61 (b mﬁ,

3H) 542 (CDCI3, 400Mz
, 7.26-7.21 N (m 1
4.56-4.36 (m N1
402“‘1‘81- 5 76"3 7

F"E?ioz

$+»),,1 38105 ((nbeH)51m1 .98,

3. 3@ {68HaIB) 8Hz, 2

(DMSO, 400MHz), 5 11.10 (s, 1H),
8.42 (s, 1H), 7.75 (d, J=7.2Hz,
1H), 7.67 (s, 1H), 7.51 (d,
J=1.6Hz, 1H), 7.43 (t, J=7.2Hz,
1H), 7.35 (d, J=8.0Hz, 1H), 7.29
(d, J=8.4Hz, 1H), 7.06 (dd,
J=8.8Hz and 2.4Hz, 1H), 6.38 (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

413

(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-
4.23 (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)

4953

3.46

(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,
4H), 3.18-3.11 (m, 1H), 2.92 (s,
6H), 2.87-2.81 (m, 2H), 2.76 (s,
3H), 1.31 (s, 3H)

513.2

443

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

535.3

4.94

—

7
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3H) (CDCI3, 400MHz),

oL 23 (d

N ~J=8. 4Hz

58.01, 7.91 (s, C
1H), 7.11 (d, J=7.2

0--/ 1 H)),

Q_1H)

7.43
6. 71

11 (m 2

6Hz,
5. 18-

1L (m 1H)

6.63 N (s,

2

@H"‘m?em 3144?5 1 H),

38- 553

1 H, 6.57 (d, J=7.6H
9 5.75 . 63-4. 41
1-2.83 0

 vibls

i
il Reten.

Time
(min)

3.61 (m

400|sz)
, 6.97,

W
2H) ,
.B9- 2.78 (m 3

gzgz

.49

17, 8.00
(s,

400M—L’) (m BHY, 448-4(45 (m,l1+|)) 4. 20( ~
N J=7. 6Hb, MH; 27- 31C2(4n

. _Ll ggﬁ

1 H,

b 15 (m 2H) 1 38-1 30
D, 400MHz) , 5 7.76 (s
st i bl

(mo7 (m, £4)94.28

) 2348,
b2 7@_ 2H) . 2;%

‘a1 é%

7.50 (s
6.80(d N J=8. 4Hz.

1.3
(s

1 H),
1H),

7

7.

556 (m
\' N~0
U HA453.0H
BH) ,
BH) ,
2 (s,
1 H,
P2H), 4.4

N--y

1 (m 3H],

7.75
D6 (d, H
3.52
2H),

7. 46 (d,
1 Hp,30

3. 64-
2.9
3H)
7.23-7.13
3,

497. 2
B (s,
Br d

4. 34

8496 H J=7.

) 1H1

B OB, WP’ 4 @ﬁ%
Z
(33'3-1) 7.31 (b, 1H), 7.25 (d,
J=8.4Hz, 1H), 7.08 (dd, J=8.4Hz
and 2.0Hz, 1H), 6.48 (b, 1H), 4.34-
4.23 (m, 3H), 3.45 (b, 3H), 3.23-
3.13 (m, 4H), 2.92-2.80 (m, 5H),
1.32 (s, 3H)

3|

77 (s,
(m 2H)

481.3

3H),

1,02

3.43

(CD30D, 400MHz) 5 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
(m, 2H), 3.01 (¢, 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)

549.6

5.21

(DMSO, 400MHz), 5 11.39 (s, 1H),
9.80 (b, 1H), 9.40 (b, 1H), 7.52 (d,
J=1.8Hz, 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),
4.76 (d, J=5.6Hz, 1H), 3.61-3.53
(m, 1H), 3.25-3.20 (m, 1H), 2.94-
2,92 (m, 2H), 2.13-1.97 (m, 1H),
1.35, 1,24 (d, J= 6.8Hz, 3H)

325.3

4.75

(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
(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)

506.2

4.96
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559 140 Mass Reten. Conpound NVMR Spec Tinme (LCVS) (mn) s~ N
(DVBO, 3Q0MHz)., . 87.63. (s, .1H) N - 749 (d, J=63Hz 2H) 7 42 (d
H J=6. drz, 2H) 7.20 (s, 2H),]6.49 NN (s, 1 H, 4. 32-M2h (I 3k,
3.85 (M, 596.3CHnffoundV -\ 4H), 3.39-3.90EM 3H, 3. 26GpRel5| (MinkH .
2.92-2.[73 (m 9H) 2.26- 2.200(m 2K, 1.31 (s, 3H) | G6EME) D (ujn)
(CD3OD,| 400MHz) 6 7.52 (d )\ N~ 128 Abz  2H), 7 47 (s 7 [ 30.
7.36 (M 2H), 7. 24%; J= B BHz, (GD30!1.4BD)MHi) ®B79dd, |J=8. 4Hz and
1.6Hz, [1°H) 1 45-84“"232 n'ﬁ485$)9‘H2 73818 NC~ 4H],
3.84-3.|45 {2 0320312 (d 11 H)-Mﬁ)(d 941-2.78 (M 2H),
2.25- H 2.10 (im (T), 1.98-1 ?‘f -ﬁj) (s, 3H -|(cosoD
400MHz)|, . 5fH ci N~ N , P2DB (¢, 476
3=8. 4H, . 7.08 lad, =8. hhipyNsiag —43»%»4 6.49 (b, |1H),
4.34- §525.3 3.52 H 4.23N(n¥ 4|—311@169) esa-zﬁbﬂm, 231)31 3.30 (m 8H),
3.21-3.]12 (m 3H),,, 562 2, 91-D.Z82 (sn{H)22#6-242 @R 505, [3H) O | N
(CD3OD,| 400MHz), B4 .51-7. 48 b (#3-138)m. 24638 3H) =B, OHz, 2H), N -
7.24 (47 J=B.8Fz, I H), 7.07 (dd, H J=8.4F and 1.2z, I F)| 6. 49
(b, N1 : 3H) . | @030 BoomtBP5Y.63-(98H), [2H) . 3.4p (b,
2H), 3. 7.49 (d, J=8.0Hz, 2H), 7.39 (d,
J=8.4Hz, 2H), 7.19 (s, 2H), 6.48
(s, 1H), 4.27-4.18 (m, 5H), 3.87 (t,
J=4.<)3Hz, 4H), 5a7 (t Jle.aHz, 541.2 3.51
2H), 3.34.3.30 (m, 2H), 3.16-3.12
(m, 5H), 2.89-2.75 (m, 2H), 1.30
(s, 3H)
(CD30D, 400MHz), 57.60 (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-
4.19 (m, 3H), 3.79-3.74 (m, 4H); 525.2 442
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), 57.84 (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, | 3987 3.95
1H), 4.35-4.16 (m, 3H), 3.21-3.10
(m, 1H), 2.80-2,71 (m, 2H), 1.32
(b, 3H)
542
(CDCI3, 400MHz), 5 7.92-7.77 (m,
o /| 1H), 7.42-7.39 (m, 8H), 7.26-7.21
(m, 1H), 7.10 (d, J=8.4Hz, 1H),
5.16-4.97 (m, 1H), 4.56-4.36 (m,
1H), 4.19-4.11 (m, 2H), 3.27-3.19 | 335.2 5.45

547

(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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1H),
400MHz)
7.12

3.05-3.01 (m 9H),
8 7.47 (d,
dd, J=8.4Hz and J)=2. Oz,

2.91-2.78
J=1.6Hz 1H),

(m 2H),

1H), 4. 87 (s, 1 H

7.35 (d, J=8.4Hz,

a )
3. 75N

1.32 (b, 3H) 563 (CD3OD,

NH 1 H,

72 (m

B.50-3.47 (m 1H),

- )H,Z ot qépﬁfﬁss Ret en

’ZI').’%OD 400\VHz)

h 7 48

276.

9 4.00 H 3.09-3.03 (M 2kfass

a g&‘;&m

1.84 565npR, J=15.6
Conpound NVR Spec Ti
(d,

(’T.' e
2

2, 22RE6,
H)

Lec

3. 00- 1.

23 (d, J=8.4Hz,
b, 511.4 4.71/ N~ 1H),

4.71 (m 558,
83 (m 2H),

2H),
+3.39 (s,

10 (dd;

31;%?
. N
562315
568 2. 3=-2 23 (m32is k) 2.18-1

DI\

o _1=1 6Hz 1 H)
47@3841”17/ Fﬁ433
(d JSBSUZ 15)
§ g% rE%Hﬁ

3 7 “!7—5%&9
)Fﬁgzﬂﬁa(nﬁah

1 (CmsomlouooMHi) 5782 (bl.—lﬂ-l)and 2. OHz,
$H)3 80 (s,

2. 88-

36 fﬁLo‘ﬁ

3 14 (b

82 (m

J

83

{m "3
1H,

2H), 3.
83 567

‘Zééz

- 2950
H)
H)

4 1.

6

J

3¢

-—o A7

a- | nduci bl e Endogenous GRE

SH—Exampte—2:

lon t

5‘@81 on ﬂrgﬁH %7&%%3@% 25

I:Vd.l uate /-\I I ettt

91T‘ﬁe

(s, 1H), 6.57 (d, J= 76Hz "1H),
5.92 (s, 2H), 5.18-5.07 (m, 1H),
4.63-4.41 (m, 1H), 4.30-4.11 {m,
2H), 3.36-3.31 (m, 1H), 2.91-2.83
(m, 2H), 2.70-2.61 (m, 1H), 2.38-
2.15 (m, 2H), 1.38-1.30 {m, 3H),

1.09-1.01 (m, 3H)

UTI

ability

duici bl e
@ 51 ows. VEGH protein

440.9

5

of the

575

(CD30D, 400MHz), 5 7.76 (s, 1H),
7.75 (s, 1H), 7.562-7.43 (m, 2H),
7.23 (d, J=8.4Hz, 1H), 7.06 (d,

J=7.6Hz, 1H), 6.47 (b, 1H), 4.30-

4,21 (m, 3H), 3.52 (s, 4H), 3.33 (s,

3H), 3.26-3.18 (m, 1H), 2.91-2.80
(m, 2H), 1.32 (s, 3H)

456.1

421

(CD30D, 400MHz), 5 7.48 (s, 1H),

7.46 (d, J=8.8Hz, 2H), 7.40 (d,

J=7.6Hz, 2H), 7.24 (d, J=8.4Hz,
1H), 7.07 (d, J=8.0Hz, 1H), 6.49
(b, 1H), 4.35-4.21 (m, 3H), 3.64-
3.61 (m, 2H), 3.20-3.11 (m, 3H),
3.01 (s, 3H), 2.93 (s, 5H), 2.89-
2.78 (m, 3H), 2.12-2.05 (m, 2H),

1.32 (s, 3H)

497.2

469

(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),
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)

460.8

4.96
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nonitored by an ELI SA assay (R&D Systens).

Briefly,

HeLa cells may be

o7

—

O

cultured.fo . ..hypoxic conditions (1% Q2 5% C02,
bal ancéd with nltrogen) in the presence or absence |of Maasgorrpogeﬁnof
the invention. cihpoanddi tioned medi a maprRhen be assayagedy | Elgtimd,
and the concentration of VECH cal cul ated fromthe stlapgdem®)ELl $Rin
curve ¢ |\lc| S yugb% p‘g)?f" C!i?@%@?—
using t descrl bed above. The cpndition
for the B e ELI SA & ? nal o ous to t |$ descri bed| above.
A serie€ Seven diffe %@%L %@ QPE nmgy be anal yzed. |
paral | e sponse cyfto be perforned using
Cell Ti undeyr }% 92h % ggpgggﬁ?prs 89s.8hel ELASA t
ensure { 'N62 of 3%]30@{533[—[),I’32@$151Ct due to| t he
cytotoxicity. Dose-responge clurmesH)eedz-Hzs (pl, 8t), 2d6-ugi ng per cent age
i nhi bitji on versus concent/fat|i on 250 (mh2H)cbdbisudtl, and EC50 apd CCso
val ues jmay be ge ated for each conpound wth the {maxi nal
i nhi bitlion set as 1T00% and the mninal _inhibition ag 0% Preferred
conpounds of the invention wi @ t han 50,
prefergbPy_kesg T 10, 20 %f&zé? han 2, evepn nore
preferably alb 0.5, and ?é‘n{“éﬁ 795 ess than 0.01.
142 Figure he abi I|ty1m gs(@upp:ga z 5406 d of the
i nventi|on, No. 7, to 1H)hHl! ﬂndn@emwcaw,VEG:stdu timmin
tumor del |'s under @{w&ondnﬁj ensr;azuma 4H)I39A-3.8C30 i s 0. 0025 M
whi l e ifts CC50 (50% cyfo cli tgfl'l).s? r&eh By 2hdRd50.]2 M The|l EC50 f or
a seriles of preferred cénpoundsiodm. 1 %%%‘M“i' ‘@i 9 provided in
Table §. 5 Table 53$ICorrpound LCIVS [I\/H Retentign Tine (jm n)
ELI SA ECSO0—M—1—391 fz 3 01 2 Mﬂz) A PAs A B ¥
435.23 4.2 2 *x ) 7 443.28 4. 61
et (#O8AY 8 ,?ff* '*7*223%2#10 467. 15| 4. 51
rrrro 11 389 Akl ”145),434-13 §35324 4. 88
+++++ |14 3971R2 4 % 423 (m 4|-|) 369 (s, 3H), 3.31-
° 3.30 (m, 8H), 3.21-3.12 (m, 3H),
562 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
d 2H), 3.45 (b, 2H), 3.19-3.10 (m,
n— | 1H), 3.05-3.01 (m, SH), 2.91-2.78
/ {m, 2H), 1.32 (b, 3H)
563
(CD30D, 400MHz), 8 7.47 (d,
Cl J=1.6Hz 1H), 7.35 (d, J=8.4Hz,
A 1H), 7.12 (dd, J=8.4Hz and
J=2.0Hz, 1H), 4.87 (s, 1H), 3.75-
I\\' 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=16.6Hz and J=2.4Hz, 1H), 1.84
565 (dd, J=15.6Hz and 8.4Hz, 1H),
1.17 (s, 9H)
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15 457.3 4.24 ***** 16 435.19 4.47 ' **' 17 447.14 4.44 *"' 18
431.14 4 5. x"" % ..19.437.26 A .54 *""" 20 389 .24 4 22 "*"* 21 391.28
4.04 22 425.28 4.11 """" 23 B73.23 4.04 **"' 24 411 aﬁ 8 Z%eten
449. 23 [4. 03 264dbotadd. 52 **f** 27 3 4,11 ***fF 39111 y
*xxx 4 129 435, 09 14 *"** 30 413.22 4.42 31 423. 17 g*IS:,j* (m
467. 25 426" *"° QQ 485715 41 29 "**! 34_383.19 4 onpaun
LCMVS [ M+ Ret gnt'i on Tin 35 425.28 4. 14
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(s, 1H), 7.53 (s, 1H), 7.36 (dd,
J=8.4Hz and 4.0Hz, 1H), 7.10 (dd,
J=8.8Hz and 2.0Hz, 1H), 4.82- 295.0 4.14
4.71 (m, 1H), 3.62-3.56 (m, 1H),
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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 ECsp of less than 50, preferably less than 10,

more preferably less than 2, even more preferzllbly less than 0.5, and even more preferably less

than 0.01.
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427 5543 4.45 *rEn

428 563.55 4.64 TTY Y

429 564.42 2.77 XN

430 431.3 341 LLL L

431 5222 5.05 Rk

432 4894 4.14 L2 L

433 578.44 2.82 ok Rk

434 467.18 4.11 R

435 4443 3,95 RREE

436 4774 3.93 Rk ok

437 543.4 3.92 R

438 500.1 4,35 L Ll

439 361.2 5.95 kAo

440 536.43 3.95 ok

441 482.1 5.11 LL L

442 367.1 2.92 ok

443 436,2 5.25 ok

444 455.28 3.73 “r

445 478 3.67 *rek

153



437 543.4 3.92 "" 438 500.1 4.35 **** 439 361.2 5.95 ***" 440
536.43 3.95 *"*" 441 482.1 5.11 *** 442 367.1 2.92 **** 443 436. 2
5.25 **"* A44 AB5_28.3.73.Axr% A4S 478 3 67 *"" 153 Conpound | CMVB
[ MFH] LCVB Ret éfomipowndT| EEMSHMH] ELLGMS Res0iopTime4miz) J8BLISAECE) M= | *
447 464.9 5.11 **j46 408 5m327 3.65 ** "4 449 482,24 2. 6@xF*" 450
* * * * —AEYT—2AATPFN1T17 *—k—%k *— al

225,,1" 2.413 "o 2551044 > AT DN ?**szgé*l?érjaz.m
wwxk AB7 4553 M8xxx| AdBldEE 3 o 51 " 3859 470 312 61 VM 46
509.30 4.16 461 4&4. 3 b. 9982.24'* (462 580.56& 2.85 '" | 463 %85 44 4. 13
*vxt 464 493/0 Sysfl 451,5 5074 3. 98 7§ 466 5452 Swid *
3,65053*4%3 4'4(7)f' ;‘,’ 1?22 4@3 B 46952525707 T 47P~554 3

452 4393 3.56 b

453 553.1 6.13 Hkdkx

454 579.3 2.75 i

455 583 3.84 hxx

456 474.3 2.44 ook

457 455 3.4 ok

458 456.3 2.51 *akx

459 470.3 2.61 Aok

460 509.30 4.16 whxk

461 4543 5.98 il

462 580.56 2.85 Rk

463 495.44 4,13 bk

464 493.0 5.71 *dokk

465 507.4 398 rhx

466 555.2 3.14 ok

467 524.2 4.02 kR

468 5822 2.81 *hkx

469 5252 5.07 A

470 554.3 3.90 hEE

471 620.18 3.85 *okx

472 3353 5.52 Ak

473 495.3 4.68 i

474 511.2 4.99 kX

4785 483 3.87 ok

476 400 3,45 b

477 249.1 3.67 ok

478 525.1 3.25 b

479 538.3 2.76 *ak

480 456.1 4,26 kk

481 549.3 5.29 bk

482 522.3 3,95 kX

483 470.1 4,46 Rk

484 539.2 3.02 *kx

485 398.9 4,18 ok

486 349.1 6.03 o
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*x1 nn

472 335.3 5,52 473 495.3 4.68 474 511.2 4.99 *'"

475 483 3. 87

AL * kix 490

3 2.68

K% 476 A00.3etbBtr e AL L 24Q 3. 67X %" A78 525 1 3. 25 *x* 479
538.3 2. 76 *|"' Comp@gd 456CMS MR 11 BCMSRytentiah Thoe (i) 5 ELISA BCYRUM *|' 483
470.1 4.46 *F¥ 4§B4 §39. 253. 02 485 3388. 9 4. 18 486 349 1
SB0 M 457 Boo B ge e B L e | oo bag oA hg el
486.1 3.80 *F* 471 d37 418D gal *+x+ 493las 5 52 44% 50
*x% 404 482 2 BIN4L * 4806 40B.3 4. 16 380* 496 4B0.2 3*65 ***| 497
281.0 3.84 *F* ,gp8 481, §374;181 2499 .423. 3 5. 15| 500+b06. 29 3. 85
. . 168 502 : : 5043591 5.

?015834422.2002 Raz:) :)J.c46.g 2- W—W " 5.65

493 504.3 2.68 e

494 482.2 5.74 ¥k

495 403.3 4.16 k¥

496 430.2 3.65 T

497 281.0 3.84 *Ex

498 481.4 4.81 b

499 4233 5.15 e

500 506,29 3.85 *kE

501 534.3 2.68 LR

502 5183 2.76 T

503 508.2 5.72 oaw

504 359.1 5.65 k4

505 442.0 4.06 xxx

506 386.3 5.32 b

507 450 3.19 kX

508 397.1 5.97 kEx

509 511.4 5.05 ok

510 3214 5.19 xEx

511 383.1 5.75 *EE

512 523.1 5.69 K%

513 361.1 5.12 *Ek

514 495.3 4.67 *ex

515 363.5 6.34 **

516 527.1 3.16 *x

517 464.2 5.86 **

518 517.6 5.03 "

519 527.2 3.88 *s

520 426.2 4.29 ¥

521 509.4 4.99 **

522 383.3 4.10 *x

523 439.0 6.11 **

524 412.1 4.13 **

525 4.953 3.46 *#

526 513.2 4.43 *x

527 535.3 4.94 **
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506 386.3 5.32 * 507 450 3.19 ' 508 397.1 5.97 " 509 511.4 5. 05 **
510 321.4 5.19 ***  .511 QR?-.;:LTE,, /5. * * * K12 B523 1 5 69 *** 5
361.1 5. 12 *} Compaumd4QECHMSMEH] 1 LCMPREengeCTife uiny | “BLISSECGSHMM 1 3. 16
*x 5}7*464. 2 5.686 **| 5183b617.6 5. (?3 **6.30519 527.2 3.88*520 426. 2
4713 « 528 oot o lie BSenetiya g B0 o Fezs 5Ty el e
Conpound LCMS_[MB%] | iove*888ention Time ¥3lin) FI1ISh ECS0™M 528 453. 0
6.30 ** 529/ 481538 3.]43 *#9.6530|466. 28 3.21 ** 53] 549.8* 5.21 532
325.3 4.75 *F 538 5006.2 %596 *7T 534 52352 4.76 * 535%641. 2 3. 51

534 5252 4776 w

535 5412 351 .

536 482.29 3.29 =

537 4763 251 =

538 516.37 3.49 .

539 337.3 [M-H] 2.14 >

540 428.28 3.43 ¥

541 5252 242 v

542 398.1 395 .

543 466.34 3.29 .

544 723.58 392 raree

545 266,31 3.28 x

546 4263 226 x

547 3352 5.45 z

548 516,37 3.46 .

549 a14 2.89 .

550 496 458 =

551 544.5 278 -

552 5113 3.56 -

553 440.9 5.75 =

554 48232 341 =

555 ) 239 .

556 456.1 421 -

557 538.4 371 Z

558 4972 4.69 o

559 460.8 4.96 v

560 596.3 4.45 v

561 509.2 5.18 "

562 525.3 3.52 ’

563 283.1 4.96 ;

564 432 2.18 .

565 276.9 4.00 "

566 3844 1.73 .

567 5114 471 '

568 295.0 4.14 *
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541 525.2 4.42 **

3. 92 **k k%%

548 516.37 3
** 552 511
2.89 ** 556
460.8 4.96 *
483.1 4.96 5
4.71 568 29
(nmin) ELISA
497.13 3.50
427.37 2.23

542 398.1 3.95 ** 543 466.34 3.29 ** 544 723.58
B4 5446 Bor-Bylr— BB 5464263226 ** _BA7 335 2 5 A5 **
Lgmpound 5AHCYE MIUB 9 LOMS Rpteptiopdfme (158) 1 *ELISS ECSMUMS) 2. 78
B 3.560 553 44808 5. 15 ** 55450482. 32 3[41 *#¥»+xH55 3[72
@ 4.121 4495200/ [938. 4 S.4fsh ¥ DOO08[4YT7. davds OY O 9
O e o P B oy ood™ ¢ 1n oen 525 4. 5.52 563
ra A2b 2 13 49155 576 9 4 566 384_4 1 73 ' 567 5N1.4
5. 0542 14 1156 5C@%pound LCVS [4#13] LCMS| Ret efit*bn Ti he
FCo @7 269 48003421 3.50 "***14570 549.P2 4.5 **  B71
A S AN X o R IS S
575 437.33 3.16 %
576 57543 3.71 -
577 453.28 334 hk
578 619.45 3.94 .
579 481.32 3.51 FEXRK
580 495.29 3.64 Ak kkE
581 465.43 3.64 *
582 516.34 3.31 *
583 512.26 339 ek
584 466.37 334 -
585 516.33 346 -
586 387.27 2.13 P
587 467.29 3.66 *kk
588 455.26 3.69 *xe
589 471.3 31.83 *kk
590 495.31 3.64 *HEH
591 541.35 3.73 T
592 523.42 3.58 —
593 541.38 3.69 k¥
594 505.38 3.83 ok
595 431.21 4.01 ke
596 431.24 3.99 *hE R
597 445.24 4.19 Rk
598 459.24 4.36 EAEE
599 513.17 4.19 wEkk
600 479.23 3.99 S
601 504.21 3.79 Ak
602 493.2 4.18 Hkkk
603 513.16 4.19 -
604 446,18 2.86 *
605 503.23 3.84 T
606 461,19 3.46 EE
607 44225 3.46 -
608 489.2 3.72 ok
609 433.27 3.98 .
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576 575.43 3

481.32 3.51 ;**

3.31 & 583
387.27 2.13

3.83 **+ 59
3.58 ***+

*+' 596 431
Ns*Ns 599 5
*Awe 602 49
503. 23 3.84
3.72 **' 60
Time (mn) E

.71 *+ 577 453.28 3.34 ~"ss 578 610.45 3.94 '~ 579
580.495,29 3,64 as™* 581 465 .43 3 64 582 516, 34
5 t3ma@nd. |30CMS M+BB 4 1465 BefenBor3Hime (min)5 BEITSE EB8S0 ;M 46 586
*F\y19 087 467.29 3.6 *F¥T 588 455.26 B.69 *Mis 5389 471.3
O—495 3137 64—*** J591L54t 35873 p+F—592—52342
33 3 .69 *4' 504 505.38 3.83 #*_ 505 431 211 4. 01
24 682 99 |** +491.23597]445. 24 4569 **'w_ 598 45%*24 4.86
3. k134. 19 *51314600]{479. 23 3199 '**w | 601 364 21 3| 79
eal God 461 00 o honer 288 4u0’on boue i cog 29. 2
A$85 07 13 ggd8lx 157 Cnrq)mf’rﬁq L OMB_(MeH] L CVS Ret ntion
| S&R1ECSOHO M 6D0 ** ¥ 4.17 *x
617 621.57 4.13 bl
618 4936 2.63 b
619 521.6 2.80 b
620 4455 323 yawx
621 459.5 340 kb
622 459.5 3.38 HkEE
623 4735 3.57 b
624 479.5 3.28 b
625 507.6 3.53 bbb
626 493.6 3438 *rux
627 511.6 3.53 *EEEE
628 5274 3.62 o
629 527.5 372 b
630 573.5 3.75 b
631 507.6 3.65 A
632 538.6 3.53 *hrk
633 443.5 3.32 bl
634 457.6 3.30 ¥rkkE
635 523.6 347 *akd
636 463.6 3.12 RRakE
637 621.62 277 ks
638 580.56 2.80 bbb
639 496.54 3.28 *Ewrn
640 552.64 248 bl
641 445.55 413 Rk
642 381.49 3.97 bl
643 397.47 3.95 Hhyas
644 39545 3.78 bbb
645 521.15 417 Rk
646 531.11 4.58 bkl
647 505.18 4.7 Rk
648 437.19 4.15 akn
649 477.21 4.1 *EkEd
650 487.18 43 b
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611 ** 612 491.23 3.56 *** 613 513.14 4.18 ** 614 463 3.88 ** 615
381 3.48 ** _616..540 1.2.x5*% . Q817 621. 57 4,13 *" .. 618 493 6 2 B3 ****
619 521.6 2. B@:oﬁl’bﬁﬂhd 6ROMAJE+E] 3 ITMS RéténtiolSBile 4®9) 5 FLISHECSH M | 622
459.5 3.38 *[*" 751623 47354533 5 FEFEX ﬁg’r_f;4 479.5 W 28 *&&  62p
507.6 3.53 ***—F(26 4%4& _ *xxt—G2 751563 A 527. 4
3. 62 629 5275 35 she B0 Ehe 5 o 72k gailogy &MY g5 xherr
632 538.6 3.53 *83 633 44193245 3|32 ** @8R 457.6 3/30 ***¥  63p
523.6 3.47 "|** 5636 46348.08. 12| **"* 6343621.62 2|77 "=+ G3B
580. 56 2. 80 655099 49QsPfy 3. F8 T 9407552 64 2. 48«#"" 06Ul
445.55 4.13 ¥rxk —GAD-384AG-3-H7 ki " 39FATTI 95644
395.45 3.78 x5 4656 pac| oo 2 17 wuiwx 4086 0] 4 4 sk o
505.18 4.7 *t* 657 464.22 4.08 EREEE

658 461.6 4.30 T

659 489.7 4.78 ¥k

660 543.7 4.92 *RRAk

661 459.5 3.63 Rk AR

662 471.5 3.87 EAEK

663 491.6 3.63 kR

664 507.6 3,80 Wk ak

665 485.6 3.85 P

666 485.6 3.83 ok kR

667 486.6 3.95 P

668 503.6 3.58 P

669 521.6 3.88 T

670 521.6 4.02 Rk

671 501.6 4.13 *RAKE

672 501.6 4,10 T

673 539.6 4.02

674 555.6 4.13 b

675 555.6 422 bbb

676 535.6 4.05 ok

677 535.6 4.15 ko

678 551.6 3.98 "k

679 487.6 3.93 *xkk

680 599.5 427 ERERE

681 566.6 4.02 hEE

682 496.5 2.13 **

683 486.5 2,03 b

684 484.6 2.67 ok

685 514.6 2.15 *hw

686 512.6 2.12 Wk ok

687 510.6 2.13 T

688 525.6 1.85 ok #

689 494.5 3.12 ek

690 524.6 2.32 ko

691 514.6 - 2,23 Kk
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648 437.19

548. 3 2.53
43 * % %

Yk k% 658
**ww 661 4
664 507.6 3
486.6 3.95
4.02 **" 6
674 555.6 4
535.6 4.15
4,27 *'*

6

6

4.15 **** 649 477.21 4.1 ****" 650 487.18 4.3 *'* 158
Conpound LCMVS [MFH[ LCVMS Retention Time (mn) ELISA EC50 ]Y1 651

Compiimd | VEEMS fvdH}! LCMSl@érPJarnéﬂﬁ:Rﬂmﬂ) L 22CX8A EcsdPd 133 26
DO HID. L 4, 4. UZ 09,4 04, 2P 4.08

§ sod28  obo aag 728578 rexsx| g0 Bn3.7 4l 92
59. 398. 63 *"*W-6662 471.5 3283 ***w__ 663 49176 3 683 * ***
80 ¢ba ***| 6GB0.885. b 3. 85 **727 666 485|6 3. 88w+ 67
" 695 00 Uk 5. 98 7T 521.6 3|88 * %k 670 521.6
504614343 F—672 54 6 Ao+ 673 539—614. 02
13 696 67"15“51%63 G K 29 *xm 2070 £ac @ig Q5 *kk! 77
F*" 69678 |551.%2.8.98|* * 679.M487.6 3.98 ** ***pg0 599.5
BT %op. 6 |4. 045785 682 496.5 4313 ** eae

699 568.5 2.35 LI

700 566.6 2.45 * ok

701 596.6 2.47 e

702 594.6 2.43 Wk

703 592.6 2.48 "k nn

704 607.6 2.20 T

7058 575.5 2.47 Nk

706 576.5 3.58 Rk

707 477.51 2.77 ok

708 491.53 2.73 koK

709 503.55 2.68 Aahah

710 49545 4.42 LRl L

711 475.51 4.62 I

712 513.50 4.42 T

713 529.46 4,62 LY

714 509.51 4,43 TRk

715 482.46 4.28 w ok ok

716 45747 4.05 kR

717 459.59 433 LRl

718 4915 410 LTI

719 527.5 4.47 T

720 489.5 4,75 T

721 517.5 4.26 T

722 519.5 3.84 RN

723 5554 4.09 (non polar) R

724 541.54 2.90 L

725 478.47 3.58 ok

726 516.5 2.67 wi

727 526.5 2.78 R

728 544.5 2.80 hkk

729 542.5 2.72 .

730 540.5 2.83 e

731 555.6 2,43 T

732 580.6 240 ke
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683 486.5 2.03 "** 684 484.6 2.67 *** 685 514.6 2.15 *** 686 512.6
2.12 **** 687 510.6 2.13 ** 688 525.6 1.85 **' 689 494.5 3.12 * *

690 524.6 2. BZompoun@IILENS a+H} 2I.CMsS RelaRonOmD iRyl | LEIYEs kW im LICVE
Retention Ti o) o [ - Sk 35T T LAY 542 6
2.35 **** 604 BAY g 2 277 o5 538 g9 35 xxkxn} 595 B53 g6 2 07 **
697 522.6 3,05 7 o8 92455 2[43 ""* 399 568.5 P 35P*™MY 705 700
566.6 2.45 *k* 784 596. 6 B2.87 *1** 702 FB4A. 6 2. 43| *****++Fp3 59D 6
2.48 **** 0% GQ¢. 6 |2. 20g53* 575.5 2. 4% 15 " * 706|576, bwsds 58 TP F**
B N piliepc) 2 B Sl N L - NSO DOt A

720 495 45 g Bees] TOWAZS L3 4 03 i 405 805 8% o o
509. 51 4.43 {**¥88 pP7177168-529. 46 4. 62 *302"  482. 46 4. 28"*A57. 47| 4. 05
** 459,59 41 33 73¢* 576.6 317 EEEEE

740 591.6 2.75 b

741 616.5 2.62 Tk

742 559.5 3.13 kR

743 560.5 3.83 bbb

744 514.6 2.80 FHkn

745 524.6 2.92 Ak

746 512.5 2.93 HHEEE

747 542'6 2_93 kR

748 540.5 2.85 bbb

749 538.6 2.93 RN

750 553.6 2.55 REER

751 521.5 2.92 b

752 522.5 3.87 Rk

753 542.6 298 ok

754 552.6 b

755 540.6 3.17 L

756 570.6 3.17 bl

757 568.6 3.07 b

758 566.6 3117 b

759 581.6 2.78 b

760 549.6 3.13 hEEE

761 550.5 4,17 b

762 544.5 2.68 ook %

763 554.5 2.77 hhhid

764 542.6 2.78 ek

765 572.5 2,75 k¥R

766 570.6 2.70 MhAdd

767 568.6 2.82 kx

768 583.6 2.47 Wk

769 608.6 2.38 ik

770 551.5 2.73 "'"*_*

771 552.5 3.65 kAR

772 580.5 3.03 rEnsE

773 590.6 3.12 Lt
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718 491.5 4.10 ****

719 527.5 4.47 ****

720 489.5 4.75 ***** 519.5

3.84 **x* P725724 517.5 4.26, **** 555.4 4.09 (non polar) 541.54
2.90 "** A47Bcéhpotndt LEMS MARP| LM ReLenlich e (BRP| E1dsX $C3d\im 728
544. 5 2'.' 80 *N_B??—gﬂ._i.lﬁg 1 7%%§5ZFU O Z. PO T ywanw (OL 35_5. 6
2.43 ** 73R—580--6—72-—40—= 160—Conpouid1-EVo—v ntion
Time (min) ELLSA™ECsQ M $9%& 508 5 2 78 ¥ +x 734|524 B™*A" 40 7135
552.5 2.98 *F***76 734 560653. 15 ***** 3987 580.6 B. 17 ***** 738 578.5
3.02 "*xt ¥ §9¢7¢5-,'7'6'.' d 1_3'.‘]634,8***' 740 59156 2. 75 741 6lemsx 2. 62| **"
Lot TE e AN W I T2 A Y54 T AN S/ b
nrxxx 749 588, 879, 93 75(04653.6(2, 55 7526321, 5 2. 9p " xxE

780 587.5 3.10 bbb

781 588.5 4,05 Ty

782 596.5 3.10 AP

783 606.5 3.18 T

784 594.5 327 YT

785 624.5 3.22 T

786 622.5 312 EREE

787 620.5 3.20 LT

788 635.6 2.85 hkk

789 660.5 2.68 Ekk

790 603.5 3.22 T

791 604.5 4,25 ITT

792 480.50 2.98 T

793 494,50 2.97 wERE

794 494,50 2.97 ko

795 496.48 2.97 .

796 563.50 241 wEkE

797 522.48 2.50 Sk L L

798 538.48 2.92 T

799 535.49 2.35 Rk

800 503.40 2.52 ok

801 504.43 3.42 kN

802 504.42 3.37 CETTT

803 579.48 2.42 s

804 538.48 2.43 I

805 584.50 2.52 FHENE

806 554.40 247 ERkkE

807 540.47 2.50 TR

808 551.48 2.33 Wk

309 516.45 2.47 ko

810 520.40 321 T

811 520.40 3.12 *hkkk

812 466.4 327 YT

813 466.4 3.18 ok wokk

814 465.4 238 T
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752 522.5 3.87 ****

570.6 3.17 *
2.78 *+* 76
554.5 2.77 *
2.70 *+4""*
770 551.5 2.
3.12 ""+"
EC50 M 774
777 604.6 3.
3.10 w*"r
3.18 *** 78
trEx 787 62

1

753 542.6 2.98 754 552.6 755 540.6 3,17 756

' 1A L.568 6.3 07 kxx"" 758 566 6 317 wr 759 581.6
oca':&é'mﬁuds LGMS GM+H5 () IEME RefentivnTime (h§8) 5/BLISA ECOBUM* 763
81;64 542.485.8. 78] ***" 763545572 5 2. Y5 "*¥«»w66 5[0. 6
{OI#B%?' 077_]: et o b g5 772 21:59?; f:”o :'L; *a{?f*ngf;QOEQI 32
51 ©8Hpound 1SEME | 1131 | CVBRet ent i on| Time™ i n) ELI SA
7848183, 12 *491.475 H08.6 3. @M*** 776|606. 3*F 05 *[**
2 g5 778 @49 6 b 77 7T S ATO GHA 517 63,95 T80 5575
"slls d 27 P [ 7a 624973 25 poeln 28805208 3 12
D. 5 821 20 ****493.4 2.55 ek
822 4934 3.73 I LTT
# 823 5254 2.95 T
# 824 539.4 2.83 P
# 825 519.4 2.58 .
826 496.4 3.07 ko
827 496.4 2.98 ok ok
8§28 495.4 2.32 "ol x
829 495.4 3.28 ohk
# 830 5274 2.53 * Ak Rk
# 831 541.4 2.50 T
# 832 5214 235
833 532.4 3.50 aen
834 5324 3.42 ok
835 5314 2.57 LAl
836 5314 3.67 *hkk
# 837 563.4 293 AL
# 838 5774 2.82 *ohdok &
839 548.3 3.63 Wk
840 548.3 3.58 kK
# 841 579.3 3.08 HdAokk
# 842 593.3 2.95 P
# 843 573.4 2,75 R Rk
844 451.91 3.58 ok
845 648 48 445 -
846 526.45 2.57 whk
847 568.37 3.40 LTS
848 585.30 3.57 1T
849 604.37 3.52 ok kk
850 540.39 2,60 ok
851 495,06 437 LT
852 539.08 4.17 IIIL
853 549,09 438 LRl
8§54 523.17 4,73 ok ok
855 455,19 4.15 LT
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788 635.6 2.85 '*** 789 660.5 2.68 ** 790 603.5 3.22 *'** 791

604.5 4.25 rrrw'. 792 480.50.2 98 '*'" 793 494 50 2 97 *r 794
494. 50 2. 97 Ctémpondd |40GVE PM-LH|O/ LEMS ReteBfionIhiBe wn)2 | ELISA ECS04QY 522, 48
2.50 "W*r [ T9%sH3B. (48 %9598 WIMT 799 ,585. 49 2. 35 ' * =800 503. 40
3;52 "rx o 861 %274 433 ‘"_1;“*¢ 862 5()%3&2 387 1 " A8 2.42
804 538.48 "2 43 [x** —8051 584,50 2752 **x* BOB BBA AQ 2 A7 ***

80 540.47 2.5085%+* | 8086631, 4B 2.33 *®67 809 516|45 247 wrrrir 810
520.40 3.21] ' *'g5F 811 520240 B.12 ** 41812 466. 4| 3. 27***+=' g13
466. 4 3 18 T""“sﬁ'p_lll 465 447 £- 38| T~ ¥ 1§43 Conpound LCOVEM-g) TICVB
Ret enti on THre—ftmrEH-SAECSP—M—815465—4—3 45> —#819 497.4
2.70 **xxx |y oBet 519 4 413« bx  y gfd%07 4 2 43 818404 4 13,53
*4* % 820 4948 3. 47 *#M17 8201 493.4 B3B5 ***"  B22 AU 3. 73 xvxvx

863 514.55 4.38 LSl

864 462.28 4.00 ko

865 482.13 4.08 K

866 44737 4,04 T

867 57743 2.85 Tk

868 477.14 4.37 dokokx

869 504.53 3.62 PTT T

870 493.55 2.80 PR

871 489.54 272 kb

872 493.55 2.80 Ty

873 503.54 2.73 *kkk

874 479.2 2.74 YT

875 425.52 4.27 *Rh ok

876 492.52 3.57 *ak kN

877 489.54 2.72 o

878 508.55 3.82 L

879 507.55 2.90 REkNE

880 459.49 4.24 kb kk

881 47145 4.22 *akk

882 542.51 3.87 LEE Ll

883 494.50 3.67 TTI

884 544,27 2.79 *RAAR

885 490.54 3.54 T

886 494.57 3.68 *ERE

887 521.62 2.93 ERRER

888 558.54 3.70 T

889 545.55 2.93 T

890 490.49 3.48 T

891 528.49 3.69 R

892 546.50 3.75 T

893 461.49 4.36 P

894 580.47 2.72 PTTTY

895 491.51 2.77 T

896 576.49 4.00 koK
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# 823 525.4 2.95 *"x*¥*

4924 539.4 2.83 *xxx*

# 825 519.4 2.58 826

496.4 3.07 *3%: .824.496.-4..2 .98 ***x* 828 405 4 2. .32 *** 829 495.4
3.28 *** # 83pmpound/| PCKIS [MeH} 4 LONSRetauion Timp (mig) 4 « EKISA EESEEM 521, 4
2.35 833 532/4 350 *| * s8R% 532.4 3.42 Ff5** 835 531. 4+Pb7 **t 836
531.4 3.67 * 89 tSd bqg,.@ 2 93 T 838 57T 1A 7 Gl 839
548.3 3.63 *pu 64855 5gstt 0GAT £7G 3 31gg wusis 4 842
593.3 2.95 # 84389957’2 2B xAx _gaa 46 a1 3 5alrxx *BIL 6ag] 48
4,45 *** 846 520045 P. 5P4K5¥ 847 568. 3%003. 40 ***4 848*'%85. 30| 3. 57
£xx%¢ 849 607 3f13. 50 *'syiss 850 540.39 o0 *+* Y51 496406 4, B7
* Kk kk*x ggg 451_1\1-‘\ 1!@22 i-i—’( Zlk49 1(:;’ Comqmund 1 LGNS J M"‘..j 1 r‘i\/'r‘: Dnil' an |40£3
Time (min) ELLSAY%C50] M SB5¥ 498 18 4 1CPrrrr 851 505 T4"4,30[r*""*

904 596.54 2.85 TErE

905 542.54 3.78 PP

906 489,53 4.82 T

907 514.47 3.54 ek

908 582.43 2,79 T

909 514.21 2.75 WhoR ok

910 539.45 3.97 T T T

911 527.54 2.88 I

912 530.53 2.67 kA

913 626.6 2.88 ok

914 514.55 2.60 kb

915 509.56 4.63 Rk

916 626.40 2.82 LAl

917 561.46 2.95 Rk

918 642.56 2.85 T

919 543.45 4,82 T

920 557.57 2.87 RN

921 527.39 4,52 ko

922 561.53 2.85 HRHH K

923 612.51 2.92 ok ok

924 498.20 2.7 ok

925 596.54 2.88 kK

926 5.62 3,85 o

927 540.65 425 Tl

928 510.52 3.10 Y

929 506.46 2.95 Wk ok

930 500.48 2.83 *hkd

931 467.39 4,17 AR

932 548.49 3.17 bl

933 596.37 2.79 P

934 561.53 2.95 Tt

935 496.54 3.37 Wk

936 582.6 2.83 ok Wk

937 555.61 2.55 T
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858 566.3 2.57 859 437.22 4.15 rrrr”
862 471.17 4, 32 ****!
865 48
868 47[F

* %' %
* k k%
"k x %

*xk k"%

871
PRmxx 874
rrrrr 877
880 459. 49
883 494, 50
886 494.57
889 545.55
892 546. 50

WNWWhBDDIMD

860 467.2 4.13 861 451.12 4.10
863 514.55 4.38 *****

864 _462.28 4.00

Chpdundd ECMS MO0 | 44MSHechbldniine (i) | SASKECswd2) 85
0305 o 3% "o a0 W oo suael 675 502 54 13
79. 33%_ 74 rrP?°'63 87h 425 52 4827 xvxx |g75 585 5> 3 57
89. 3402. 72 r 4k 88 508.53.43.82 " 879*507, 55 2. 90
_271 9’,‘&‘*** 88@2,5471 45 4. 22 *'g*_;*' 882 H42. Hdsxgs 87 *[***
662 +: | 001 cb 5 o3 AT ggg ceh 54 godo teikr
9393 rr| 898P9490. 49 3. 48 &M« 8. 49 *K*60 *xfe s
75 934 * *! 89%.5461. 49 4. 36 *#£36rr b80. 4F*2 72 rp' *!
945 509.43 4,73 T
946 566.53 277 T
947 510 2.44 T
948 482.47 2.88 ok
949 524,55 3.22 *ohkk
950 506.46 2.87 K
951 544.53 3.27 ALl
952 530.53 3,12 Ak
953 552.46 2.90 *ren
954 403 4.11 whkk
955 397 3.9 LLE
956 484.55 242 Ll
957 495.52 2.62 -
958 542.36 3.84 HE
959 496.24 2.81 ik
960 639.57 270 R Ll
961 593.52 2.64 *REE
962 516.59 2.65 *xak
963 593.61 2.72 KEAE
964 598.35 2.83 *hE
965 544.53 3.15 ERER
966 564.45 3.32 kR
967 491.57 4.00 P
968 512,51 2,73 ks
969 492.46 2,90 TEE
970 609.54 2.72 *h
971 468.46 2.78 P
972 496.47 3.02 P
973 578.47 3.80 PR
974 528.34 3.79 whE
975 431.5 3.10 ok
976 564.46 3.23 wak
977 568.53 2.85 ok
978 578.45 3.30 Ehn
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895 491.51 2.77 ***** 896 576.49 4.00 **'** 164 Compound LCVS [ M+H)

LCMS Retentjon, Tine (m.p).ELLSA ECS0 M 897 504 51 3 52 **"*" 898
457.53 4. 25 ’Cb'lh’bﬁund8994CM$J[1\d3H] 4. 1IOMS Réténtion DGO (5L .| SEBLISBA®ES6 piv” 901
575. 54 2. 98] g P2 &fds A9 4. IZ " "4 903 621,39 2.4d ' F] 904
596 54 2 85 "*+9'72 S 5 ’*‘ 70 "~L~l—~l—2ll 5 ool —A OO EO P TR T I 907
. . A | 4897534

214 97 3 ba|xe:38 oho 3ESL T 0 .05 gog poa10) 5 0% coual 020
539.45 3.97(***98t 911 55¥S154 2.88 "wwi2 912 530./53 2. BF ***"| 913
626.6 2.88 wW'" w2 91H 514586 2,60 *****375915 509. 56 4. 68+*****| 016
626. 40 2. 82[ ™9 TS50 195 W, 918 64256 2 85 1 919
543. 45 4. 82 |&txx 9P O JZL" (ol L 5 Ik Q924527139 4 09 AUk g 922
561,53 2,85 *+"984 obz PSIE1 3 9o ++++397 954 498l20 2 P kxux) 925
596.54 2.88|"**985 9P6 0B 3. 85 *"+** LYP7 540.65 4.25*""** 928
510.52 3.10[**"ggg 9R9 5Qps¢d6 2. 95 "***F i *

987 497.1 4.4 SEERE

988 605.62 2.52 REEREk

989 564.61 2.55 T

990 610.62 2.67 ERERR

991 580.58 2.60 oy

992 566.61 2.60 *hx

993 577.61 245 T

994 545.54 2.57 ko

995 546.57 3.53 —

996 578.46 3.71 whREE

# (S) Isomer prepared and tested.

Wherein:
| star, > TuM (1000 nM)
2 stars, 0.2 to 1 uM (200 nM to 1000 nM)

5 3 stars, 0.04 uM to 0.2 uM (40 nM to 200 oM)
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 Tumer Growth PD Model.

0 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

5  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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930 500.48 2.83 931 467.39 4.17 *""** 032 548.49 3.17 ***"* 933
596.37 2.79, ***"" 934 561,53 2.95 ""**+ 935 496.54 3.37 *"*+* 936
582. 6 2. 83Pigteyred sgmpoundsmy the inventiarg svhen sesLfRY aPevekMag 100mEn’ tumor,

> oo ML Bty bRy GOV BP sl S Sreonse . e Vel T Fhnf

2. 73 @|rups (dglaotg®wWn).72 944 525.56 4.36 945 509.43 4.73 946 566. 53
2.77 *R'* 947 510 2. 44 948 482 47 2. 88 949 524. 55 3.22 950 506. 46
; S ROS =X ) x sl . 2.90 ' "*r
954 403 4. 11 **x'  9bhh 397 3.9 ***! 956 484.55 2.42 **** 957 495,52
2562 **** Tigs@uguwpndsof3hgnvention arg 5Btedd6 assesstheit effect-on 9OOpIERIEsETase 5
* k k% * k k% Sk k%
g ;(2) DES) %gi tg Tgé c%f gts op, PDES a%éw%qus %%te%mgl%d using ﬁ%i ?Higl?-%)féc%ency
Fluorescence Polarization Assay (HEFP) kit from Molecular Devices. The HEFP assay

measures the activity of PDE-5 by using fluorescein-labeled derivatives of cGMP as a
substrate. When hydrolyzed by PDE-5, fluorescein-labeled cGMP derivatives are able to bind

10  to a binding reagent. The cGMP substrate:binding reagent complex results in a highly
polarized fluorescent state.

FIG. 2 shows the results of the compounds of the invention on PDE-5 activity. Afier
combining recombinant PDES (CalBioChem) and the cGMP substrate, the mixture is incubated
at room temperature for 45 minutes in the presence or absence of compounds or a positive

5 control (Tadalafil). The reaction is stopped upon addition of the binding reagent. Fluorescence
polarization is determined on a Viewlux using a setting recommended by the manufacturer. As
is evident from FIG. 2, the compounds of the invention do not inhibit the activity of PDE-5 in
comparison to the positive control.

All publications and patent applications cited herein are incorporated by reference to the

0 same extent as if each individual publication or patent application was specifically and
individually indicated to be incorporated by reference.

Although certain embodiments have been described in detail above, those having
ordinary skill in the art will clearly understand that many modifications are possible in the
embodiments without departing from the teachings thereof. All such modifications are

intended to be encompassed within the claims of the invention.
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965 544.53 3.15 **** 066 564.45 3.32 **** 067 491.57 4.00 **** 968
512.51 2,73 **** 969 492.46 2.90 **** 970 609.54 2.72 R:** 971
468. AWIRATIS GEAIMELR 496. 47 3.02 *R'* 973 578.47 3.80 “*+* 974

528.34 3.79 *** 433 15 xx % .6 564, : xL ok . 568. 53
2 85 978 5ra yBeRAgoLPRINE VROE proatdi 10t s Gopnsing Snitieg R,
(M n) VEGFSAIBGEQ dvtou@ 8f dtinsend oflBorbdula @0 527. 61 2.50 **r 981
560.51 3.12 *** 982 425.60 3.78 *** 983 375.37 2.27 *** 084
5.06.19 3.97 ** 985 407.31 1.82 * 986 531.56 2.17 987 497.1 4.4
‘r** 988 605.62 2.52 *"** 0989 564.61 2.55 R4* 990 610.62 2.67
r+"** 991 580.58 2.60 *r* 992 566.61 2.60 A4*" 993 577.61 2.45 **
994 545.54 2. 57 **** 5 546.57 3.53 * 6 578.46 3. 71 *****x #
(S) |soner prepared an [ 1%tar, > |uM (1000 nM
A—Rz

4y

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

or stereoisomer of said compound, to a subject in need thereof;
10 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 C4 to Cy aryl group;
AisCorNN;
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
15 G
R, is a hydroxyl group; a C; to Cs alkyl group, optionally substituted with an alkylthio
group, a 5 to 10 membered heteroaryl, a Cs to C)q aryl group optionally substituted with at least
one independently selected R, group; a C; to Cs alkyenyl group; a C; to Cs alkynyl group; a 3
to 12 membered heterocycle group, wherein the heterocycle group is optionally substituted with
20  at least one independently selected halogen, oxo, amino, alkylamino, acetamino, thio, or
alkylthio group; a 5 to 12 membered heteroaryl group, wherein the heteroaryl group is
optionally substituted with at least one independently selected halogen, oxo, amino,
alkylamino, acetamino, thio, or alkylthio group; or a Cs to Cyp aryl group, optionally substituted
with at least one independently selected R, group;
25 R, is a halogen; a cyano; a nitro; a sulfonyl, wherein the sulfonyl is opticnally
substituted with a C; to Cg 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)-R;, -C{O)O-Ry, a
suifonyl, an alkylsulfonyl, a 3 to 10 membered heterocycle group optionally substituted with a -
C(0)O-R;; -C(0)-NH-Ry; a 5§ to 6 membered heterocycle; a 5 to 6 membered heteroaryl; a C,
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2 stars, 0.2to 1 uM (200 nMto 1000 nM 5 3 stars, 0.04 uMto 0.2 uM
(40 nMto 200 nM 4 stars, 0.008 uMto 0.04 uM(8 nMto 40 nM 5
st ar s,t0<Cp. 38 givup< véherdip thx calipil egrdup Ge nquutionally hbdtitated nwitintat deast one

I nhi bi{ .V p ' T Gowth in._an,ln Vivo,Tunor owt h
D o eSO By RO B Len S or 5 o812, Pertbiid B evee e,
f ol | owwhareiphthe nmdnol \greup end hetetetydd)gioupsae optisnallyt subktitared WiHGE: least one
| evel s, .Briefly, HI10 cel l human fibrosarco ell line) may

be i nﬁpg?ﬁeg‘gelg%bﬁﬂféﬁgghsﬁ/qfrf’g'ﬁﬂdgwl?’cgﬁmhf fs:érto sg‘sé‘ﬁ(yga%}'g‘,‘p Af CatieRally
be 5 adgbititaled abill ¢ Q6a0 WAE Sn@WpahdeltifiscRctdg T\ RACHANRBS £RGHCamBoYgroup,
200ny/ kg/ day, for seven days. The tunors may then _be excised from

ni ce lppipegRisnpeer PrioTH] membgred Jretespcyebnerarpi #gCObRoEEUPASE an -OR,
i nhi bi 8i - Moul der et at, Cancer Res. 61(24):8887-95 (2001).
Intratunor VEOF |evels are subsequently measured using a human VEGF

ELI SA kit (Réphgirogem)C. tPiCatalkyleneco€@)dRatgraups a o€(@RNEHRmBdataCe slkyl,
are . | a_Bi o-. . el Yo kil t Lpt.r at Y
evel ol AR e ERRChE B AIRRih a1 A0S ol BB lpcred
c orfp o unydsoxyl, hialvgen, v etot G ontkoxwhaminosdklyldminopmetanddé, -CHORRI,GC(@)BR,, Cs to
tunmor, , w |l negal ly. inhibit tunmor gro by at .l east 50% as .
conpar®d ¥ éﬂg’ g%tﬂlﬁrﬁgqr? éxg#[eléo&yczign?rr Itomg:Bﬂ%@afy&aﬁrguﬁao@ng%o\?ﬁ‘}r?In the
Exanpl gkylamize1p optictaliofsubdtiuttdwah bitgarokpl, et 1410, aitoxtner £6td Y2 i¥mBbred
PDE5. 5 The conpounds of the invention are tested to _assess their
ef f ectheioBHb §§§wa1¢55 rdsgEdswith ppEs)to et Akl ylurthpe Wheredr the gogtsaide is
act i vi dpfiohRllyl&betitited SRS CE_Q) éJ'dei“yﬁl%ﬂEB&], bt 4R XquJ:IIyH%ﬁﬁé}%}%Eein and the
't from I The HE

Pol ari zati on Assay (HELP) | ecul ar Vi ces. assay

melds urheterodysleagronp iis pptamalpeulstinged withg G1l todfealkyi optioaslst substituted with a

derivatJ 3 S, & Sirate. hydrol yzed by PDE-5,

fl uorztygiéﬁ} gggﬁ%@%%@ﬁ\%t@v@sﬁ%&l e to bind 10 to a binding
reagent . THy dCHpdsulyht aratamibo;neh ratkyl@aigenwhersip|thx alledarine ks optionally
hi ghly | ari zed {l uorescent . st at |G 2 shows the results of the
Conpol R tPS oA s hYAIRETIof aipoR: Saleiin A RiGeHoRo ol I Fytembered
r econttieeasdycRIdptioh sl Sivetinedwiti Idabicone @dRpsatdeatly 8élested 0 T XAIKYIC0AS -

i ncubat ed at roomtenpergturg for 45 m nLit es in the tgresence or
(0]

atden e BP-Rio #p 8 intes! Zomembersd neterparyd opinnaty sulpstified with|a)Cs tofes alkyl; a C,
react ignc kstRRPEd 19 RQNIRERH; td 01 t@Cs tal§mbi; HACH 9o (GRLBMt wherein the aryl is

Fl uorescence ™polarization i's determned on a View ux “using a sett’ng
r econmaptigedlybspbstifatedanith alcleast ene indepenentiysetested Hatagan pr G t@ Cs lkexy; a 5
conpo [ IO L.nhd bl L] f PRE:D | .

Componi 33 HlmbOR NERHI0R T2yl R, BBl 20 e
appl i cationally gibstittitddewsh rat &ast onecodgpendsindyl shlected facetemide, +O(Q)MER,, B to 6

S Sl AP PR bR Bl D SRR EE L
refer &dliEsky, amino group, or alkylamino group; or a C, to Cg alkyl, wherein the alkyl is optionally
substituted with at least one independently selected C; to C4 alkoxy, Cg to C)g aryl, amino, or 3
to 12 membered heterocycle group, wherein the amino and heterocycle groups are optionally
substituted with at least one independently selected C; to Cs alkyl, oxo, or -C{O)O-R,, group;
30 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 C 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(R4R4) group; a -C(8)-N(R4Ry) group; a -C{§)-O-R.
group; a -S(02)-R. group; a -C(NRe)-8-R. group; or a -C(8)-S-R¢ group;
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Al t hough certain enbodi mrents have been described in detail above,

those having aordinary skill .ip the art, wi |l clearl nder st.and .t hat

meny nodi f i ﬁatsglwﬁgoga?;ea%%@%w erpi the, amingr GBS é‘b#@ﬁ&%w%eaﬁéﬁaﬁ it

from tiﬁg%ﬁe@la&g]m&cfew.aem abibyl oﬁagtb R A1 gedilp; @ITS 18K, aryl)tvelieekasl tHeCuryl
asse

be enco within the clains o

! _ ,theinvenio&qjl68;/1\g-lATI§
CLAI MVEB:optionallynsbptisuter ayith #ftlpast one ipdemeaeilyos ted lqmen aloptkod clpydroxyl,
conpri si adm nj rj VEGE- il L1
For mul & {5 ERD. Bk P19, fov ey Ol /30 STRURGerR hAe(GRINR lcrcth the
accept hdibrecyald is opticdally eybstivitedawish aciC4DRRagwuPpd|Syteod prembezrdcirierearylym
stereoj,soner of said c opn ' | 3 Eéﬁg .
wher ei h”""zﬂ eiagl%%rlp ean;e% é‘ g%kg{ %8%%?%%;;853%% ?Jégg?’?‘;ﬁ Egﬁ t |n?ltlj)% gucP Stvlmtu%ei('ui
OPE Or wihrae 1dasd @g:enl I 'lndepeade_dﬂydsregxge_ﬂ hﬁlo(getp C;éa @ tma?%glknx);,at menybxfﬁAle_t Cs to Cyo
al Koxy, tlon ltuted wth .a to r r ., Y
3 1o Corgh R GO o iy o proyprommigea B s B i L CGHRR,
t hat Ais N Bis 15 C R is a hydroxyl group; a C, to Cs
al kyl group, optionally substituted with an alk '

lthio grqQup,. a 5 tag
101%renmber edRhis indensagently hydpees; %@d%@wlkﬂ%&i?‘%b% ana e 9%5%?%?&
. t h . q ; I
ol kyenst CGray, o, LRGSRIRARI K qRLRALTAORiBUNRY o8 ldadt bR feependently
het er osgledted bplogep, niieeCetmCs Ayl € ENORs be-QRo9p 2i e Sisiabiad grapp, wherein
bsti t ith .2 '
i o, UYL kb Spflnal kR LRHSPRAGERL IN4cpaldifCl AL PR ShonO o

mgnber ealqllaml,e:g Qacy laucggsnmm?]m, iﬂsm Cheryle$ e::j @mem;emdjdww?vl, -C(O)-Rq, -O-
optiona substi t ut wi th at, | east ope independent el gct. .
et bgeh (O Re, ordinsyT Sk, Phteindhe S af i 70l EBTR b ORgiomal ptphfifea with a
group; 1akt &e%eﬁ:@n&%@Y%IUJte(ﬂﬁﬂ@noeﬁﬁlbﬂla)?ﬂéryulﬁUbSt!tUt ed with at

| east one i1 ndependently selected R, group; 25, hal o

> ; R IS 8e,n; a, I
cyano; a ni Reds % hydrogamyd CrniveFeialky esouny| whigein the %El'li gO4P | 15 optiona ly
substi L a8 W i 3t Cast bite Eﬁeﬁénkl}!ﬂtlyosrcle@teg hhBgdiP o BEHS Bup) & 8ICQRY C) Fhryl
an am no group, erein the amno group is optionally substituted
with agfupt eh@6irathk wtyl gradpds optionallysahystirus with atlgpst ong indegepdently selected

al kyl sul f onyl 3 to 10 nenbered heterocycle group optionally
suééti W@@%‘i‘ﬁ“&’ﬁm‘&qoa . -C(O-NHRb; a5 to 6 nenbered
het er ocycl eR;as 2 €ptd Cpmlité rgecuph eptomdlyysupstiut@l witls@t least one independently

selected halogen, hydroxyl, C; to C4 alkoxy, cyano, Cs to Cyg 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,
25  hydroxyl, C to Cs alkoxy, cyano, or C; to Cs alkyl group;
R, is a hydroxyl, C; to C4 alkoxy, amino, or C; to Cs alkyl group;
R; is hydrogen or -C(O)-Rg;
R, is a hydroxyl group;; an amino group, wherein the amino is optionally substituted
with a Cg to Cyo cycloalkyl group or a 5 to 10 membered heteroaryl group; or a 5 to 10
30 membered heterocycle group, wherein the heterocycle group is optionally substituted with a-
C(0)-R,, group; and
nis0, 1,2, or3.
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to C6 al kyl group, wherein the alkyl group is optionally substituted
wth at |east one independently selected hydroxyl, hal ogen, am no,
or 3 to 12 Zenbeh esthpdtadclaind) whepeimspid comtponed is atcemperhd of Boromla @l
het erocycl e group are optionally substituted with at |east one

gr oup\ which G to C4 al kyl
 at | eRpt-RAe i ndependently

yr oup al K¢l am no group, or 5
« group; or an -0OR

to 10 nenbered heterocycle g
group; R is hydrogen; C2 to & yANghe;, a 49(0 O Rb group; a
-C(O-NE-Rb; a Cl to CB alkyl, wherefn the al'dyl group is optionally
substituted with at | east one independgently selected 10 hydroxyl,

hal ogen, C, to C4 al koxy, am no, al kyl am no, acetam de, -C(O) -Rb,
-C(OORh, C6to CIDaryl, 3 to 12 rapered heterocycle, or 5 to 12
het eroaryl group, further wherein the alkylamno is optionally

subst i t ut edrwi pliarmadepticadlyydcoeptabl®y; sdlp hpdratel, kalvate, catheatd, gobym@phembeiae
heter qar optionally substituted with a C, to C4 al kyl, further

s R SteoRhf anl“c’i%"?‘}silpﬁ%ﬁti onal l'y substituted with a G to C4

al koxy, sul,fonyl, 0 I sulb.fonyl., firther erein and the 15

het er ocycl & gr od mlegmgp#lxigﬂ% !vﬂ%ﬁiﬁ'ssﬁdtcﬁf”@& {Sﬁna(gbfo’f‘%r &a egmgpund of
opt i oFatthylaglbtituted with a hydroxyl group, -C(O-R,, -C(OOR,,
or an oxo group; Rb is hydroxyl; an am no; an al kyl am no, wherein the
al kyl ami no4i s opt in@fh%l:l|0Yc1aﬁ1ubﬁWh&&h@ﬁd%ﬁlboﬁlﬁydk@iﬁﬁbm@ﬁF-Hﬁnﬁﬁ(l-ﬁ)]
al kylamno, a Cl to C4 alkoxy, a 3 to 12 nenbered eterocycl e
optionally substituteggwith at | easy ong i ndependently selected C, to
C6 al kyl, oxo, 20 C( — _n ered heteroaryl
optional ly substituted yI*x2 C1 to C4 al koxy; a
C2 to CB alkenyl; a C2 tg CB aJ kyny—a{C6 to C10 aryl, wherein the
aryl is optionally substhW etk ¥h at Neast one i ndependently

sel ected hal ogen or C1 to (4 al k\(&y; a 5 &¥r12 nenbered heter oaryl;
3 to 12 nenbered heterocycle groug, whereih the heterocycle is
optionally substituted with at | eddt one ifdep&ndently sel ected
acetamde, -CCOOR,,, 5to 6 25 nmenbered etecycle, or C, to C6

al kyl optionally substituted with a hydro B%am al koxy, am no
group, or alkylamno group; or a Cl to C38 atHky (Wodmei n the al kyl is
oppional Iy substituted with at |eagippne independently sel ected CL
to C4 al koxy, C6 to ClO aryl, amno, or 3 to 12 nmenbered heterocycle
group, whegehhhhiEace C g [

substit ut egp\l‘}virbthd at Fﬂé%g%’%g%gﬁgne eagé%fenﬂ %%%eﬁ%é%g%bﬁﬁ?d@arﬁ?ﬂa,te
0ox0, or stergpEpervf WideompoBAd;R2 i s a hydrogen; a hydroxyl; a 5 to 10
menber ed hg}hglre%gryl group; a C, to Cg al kyl group, wherein the al kyl
group is optrondlly substituted with a hydroxyl, a C, to C4 al koxy, a
3 to 10 nEnbartatbgbet erocycle, a 5 to 10 nenbered heteroaryl, or C6
to_Cl0 aryl group: a.-C(O- Re group; a -C(OORd group; a

- O)-N(Rdﬁdgoghjo%ﬁf?’iam S)-N(RdRd) group; a -C(S)-O-Re group; a
-S(02) - Re g, 28or L(NR&) - S-L group; or a -C(S)-S-Rf group; 170 is
hydr ogen; an am no, wherein the amino is optionally substituted with
at |east ome | RdapMAE 8NElhin $,e&1fe9éiﬁdai@c§1|tnﬁo&@ i2h Y$) i¥m&DraQofupBui! ¥

group; a C6 to CO aryl, wherein the ar
Formula (I-b).
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is optionally substituted with at | east one independently sel ected

hal ogen, hal oal kyl, hydr | 1 to al koxy,. or. C_to al kyl
group; -C(OP-R , ,A‘aegmgBQQXWHr’b‘g?eéﬂnﬁ%‘ 8?’889%‘%&&,8 2 FREPERIH %ﬁ:é’r%u% (I,
het erocycle is optionally substitut a-C(O-R" group; a 5to 6
menbered heteroaryl; a % ' a Cl to Cs al kyl group,
wherein the al kyl group is™gg ) g it NJed th at | east one

i ndependent|ly sel ected hal ogg : oxYy, phenyl oxy, a C6
to C1O aryl, -C(O-R,,, ' x|, or am no group,
optionally substituted with™s ; ! ; 10 Rd is

i ndependently hydrogen; a C tu Cs a Nanyl gr ; a C to Cs allcynyl
group; a C6 to Cl0 aryl group, wherein the aBI is optionally
substituted with at | east one i ndepenclept ly selected hal ogen, nitro,
Cl to C6 alkyl, -C(OORe, or -ORe; or a Cl to Cs al kyl group,
wherein the alkyl group is optional I(y_l)substi tuted with at | east one

i ndepengenily selected halogen, C to 'C4 alkyl, C to C4 alkoxy,
phenyl oxy, to C10 aryl, 5 to 6 nenbered heteroaryl, -C(O-R,, -0
15 6( O - R, , X srhydyaenyay hydgoxsugroumtadrabsigan;t 4h€1-Co atkyl; @ @ tarGsl alkpxyupptionally
optional]ly. substit dwth at |east one independently selected

hal ogeﬁu{&%n‘ﬁ?i‘?‘gét“ﬁﬁﬁa%mﬂyﬁgﬁé‘pis a hydrogen; a Cl to C6 al kyl group,
wher ei n t he Rgliky hydroRy proup; ©0t toolwdlkyl graumpbsptidnall e suibstitue dawvith e &% to Gpnaryl

i ndependently sel ected hal ogen or .al kox rqup; .0 to Cl0, aryl
or oun Bty Sl ety 1o L B0 ro0p doph ity 5otliucd plnah 16t SPeoRs Fbumy 2
one i ndgReRJeRYus &l RESEY1 @Bufd) ah@d € t6Cs AH @XYuY bPtighialiRfsubstingdedShith @t

C6 al kyl group, optionally substituted with at |east one

i nd@penersheneRo Feurict ed hal ogen, hydroxyl, Cl to C4 al koxy, cyano, C6
to C10 aryl np or .- r g

optionally s blgtal %lt‘o.) %‘%IBVS tgglqu ° %g"g’t gl!())tnﬂ)élaI y %][1 gétﬁc‘g%|vgg§§&g?§éb&§r?ﬁl°g_m
the argydupsy epyamngrdup; epiiirogadupy as wivyné graupd anjantinealkylegrovp; cameacetamide
independent_lé.s qut gTd hal n, 25 hydroxyl, C, to 4 al koxy, cyano,
or C, B2 FR@FZOQ? PP BT a hydroxyl, Cl to C4 al koxy, anino, or
C, to C6 al Rylis Bydrogen; ak3 tb €5 alkyt, ogionally sulbsti@itedRyyith Mchetesoaycleygtowxyr a Ce
group;; an amno group pﬁ@el{-ei n the amno is optionally substituted

wi tiR at@gstaﬁ’lé,’%lpc%“}&( ™group or a 5 to 10 nmenbered heteroaryl
group; or apgite,&Pc, ARyInRewlKLred heterocycle group, wherein the

het erocycle group is optionally substituted with a- C(g'i)kf\’ group;

and nis0, 1Ra2is aohydogeny s bydroxyinatheiraoasyl gropnd £ tarfer aliyl guoup, optionally

conpoungydifudd GRIPAMILS, hF&o 1Rtefdarfl) or CX tdNCREryl LANERA -E(d)-RAgroup; a -
C(0)0O-Ry4 group; a -C(O)NH-Rq group; a -C(S)NH-R4 group; a -8(0z)-R. group; or (18)-
20  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

25  halogen or an alkoxy group; a Cs to Cy aryl group, opticnally substituted with at least one
halogen, C, to Cs alkyl, -C(O)OR,, or OR,;

R, is a hydrogen; a C, to C¢ alkyl group, optionally substituted with at least one halogen
or alkoxy group; or a Cg to Cy aryl group; and
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or a pharmaceutically accept able salt, hydrate, solvate, clathrate,

pol yrmor ph, racemate or stereoisoner. of sa 3.. A rre hod
of claim 2, bvifdhel n2’s%f &OF Snplammaceuically f@f’ptﬁlng i{pg‘VR@teeﬁﬂJpYﬁ'ffnG affjrate,
For mul B?jl@l-no b, ré’cemﬁte@%&?é&é&ne@bﬁéd‘ﬂéom gein said conpound is a
conpound”of Formula (1-b), R2 N ( H\(Ro)m 10 (lI-b) or a
phar maceuti gal | y Aa66804 6@&1@1&@'\Rrherél)iq&GTCSmp§@{d/1§faﬁ (S¥iséh b $¥taCompound of
pol ynor ph, racemate - or stereoi soner of said conpound; wherein: X
is a hbogda(I-05 mis 0, 1, 2, or 3; and pis 0, 1, 2, or 3. 5. A
met hod of claim4, wherein said conpound is an (S) isoner of a
conpound of 8. For Aumgthod-af) clainy 3, @rhequh@emapur& 8 moempaped s¢lected figm

wnor oi RorbisfugS TERN BRI, Eub bty 2 1t bgen: & G - Ca ol ky

a C to C5 al koxy, optlonalt% substltuted with a G to C aryl
group; R is a hydroxy group;” Cl to C8 .l kyI _group,

substitut?g wth a 06 g aryh group, MR gryl
group is 3 i d with at | eag ) , - a

het er ocycl e ¢ ete oar WWogroup; and &
optionally sthsi o0 wsh at 10 | east one s gru;p Ro
hal ogen; a C, to C6Mal kyl ,Roptionally substituted with one (Jr m)rﬁd
hal ogen groups; a ciano group:l-&)nitro group; an anmno group; an )
am noal kyl group; an acetam de group; an im dazole group; or ORe;

Rd Rd
\ \
X y NH X NH
N
N R4 N R4
H (--e) H (1)
I "
X
N—-S—R, X O
3\ I AR\
NOR O N° R
H (1-g) H (I-h)
R¢
X S
N
\ “<S
N Ry
H (1-1)

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

or stereoisomer of said compound.
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R is hydrogen; a C, to C6 alkyl, optionally substituted with a
het erocycle group or. a C6 15 to Cs aryl group; Qr a -C(O)gRb; Rb is
C, to C4 alSkyl d aagshodrof plgim 1y whermim 52idacompopBY yS 2.Cmtaung Selprted from
gr oup; Q ahkyl group, optionally substituted with an
al kox;??g%ﬁa?gﬁg,@ﬁ%)’eroaryl, or C6 to C3 aryl group; a -C(O-R
group; a - C(OORd group; a -C(®»NH Rd group; a -C(S)NH Rd/g'ﬁbup; a
-S(R)-Re group; or (1S)- 20 _is6propyl-carbamc acid te put vl
ester; RO iX hydrogen;

a pi perazinyl i 730 bR_a—C( O) CH3)group; a
C, to C6 al kyl \ ¢ an
al koxy, or hyd oup; JRe—t= s AC, to C3
al kyl group, opWN . i 2 gh or am.al koxy
group; a C6 to C3 aryl g\oup, opRional |y substitutedywith at Rieast

al

one halogen, C to C5 kyl, -C(O(re, or ORe; Re isgqya hydrqgen; a
C, to Co6 al kyl group, optlonally substituted with at [east one

hal ogen ororal pimxiagutcgity acemab@s sty hi8rate, yolvateoclpthraiecpol fiBomphi wme@mnate
1, 2, or 3.0r a %ar.maceuti ally acceptable salt, hydrate, solvate,
cl &t hroasiereoisomes ob saifh copp te or stereoisoner of said conpound. 7.

A net hod of claim @, erein.said.compound is.an (S) i.sonmer, of. a.
conpound ofl0- Fér Wﬁﬁﬁd\(q?’t I"?’.‘b‘gn% .angio%eg?ﬂ%d“ 8rSuRIeLh %‘P%,p riSing Adrnt %Fﬁg an
COMPOUR. dSicaefiR TRRMACL feRlogpbatt S RumuRqnul as (1-¢), (1-d), (1-e),
(r-f), (1-g), (1-h), or (1-i); RO X Rc -- X0:: \ NCONNONR1 ~
, R(l-c) H(l-d) RdRd \Q\ N X NH X‘-~(NHR3R1 N H(l-e) H(I-f)
ORe X NI-RB /

B
X

\ A— Rz

N R

1

\
H

ey

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

or stereoisomer of said compound, to a subject in need thereof;

wherein,
X is hydrogen; a C; to C¢ alkyl, optionally substituted with one or more halogens; a
hydroxyl group; a halogen; a C, to Cs alkoxy, optionally substituted with a Cs to Cyo aryl group;
15 Ais CorN;
B is C or N, with the proviso that at least one of A or B is N, and that when Ais N, B is
.G
R, is a hydroxyl group; a C; to Cs alkyl group, optionally substituted with an alkylthio
group, a 5 to 10 membered heteroaryl, a Cs to Cyo aryl group optionally substituted with at least
20  one independently selected R, group; a C to Cg alkyenyl group; a C; to Cg alkynyl group; a 3
to 12 membered heterocycle group, wherein the heterocycle group is optionally substituted with

at least one independently selected halogen, oxo, amino, alkylamino, acetamino, thio, or
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1\ Ol i \ NS NRNR H(l-g) (I-h) R XS\ N--\<S HR
) or a pharmaceutically acce(gt able salt, hy drate sol vat e,
hrabey, éﬂnopsxcwn @ph, tor 4¢ dRgmbpere rhetgtc@néogreawew gteirs theq hetsragsi neroun g

A ofsutfshﬁhéa lw1tﬂ‘hﬂr ;reast %ﬁbdmg%s&eem Isale@teaomegm %?A e&kﬁﬁ

from orrru as (I-J) or (1-
(-1) Rrlkylankno, agetamingh shineeradylthis group ot & 61 &b Cen @’ﬁll groummhamaély substituted

sol va t. I C e 5 or stereoisoner of said
conpohﬁg)aqi%gmﬁ L&??gg&e;ﬁﬂ? sag%tccgﬁ?g gi’angi ogenesi s in a subject,
cobpri si ngRadisi milkelogenng eyanc;aatnitrangi sntfemylc vdmimtthefsu&omdnjsooptdm@tﬂy

har medHe MY Gl el Bad \amapatt biosy et Spine grap, wherein

pol y metiep hminageipt ie omionslﬂ}e;i(mu&mﬁﬂgmtﬂfa £3i 1@ cprm@umt(a)mba -SDIOER], a
in nee reo IS ny g

opt | o R R HISPaE: A 10 Mol B9 ORBom A Gteg vt -
a hal ggeyo-ra; f@(ozdmﬁfnbahlsoe% m@rﬂbér@dﬂ ﬁétleﬁécﬁdl@sé 3 ttéltsqﬂexﬂ%éréu ﬁet&%mtyp &0

aré group sCorN: Bis N, provi so that at [east
o Lsoplkyl jggouy, whereinn the NIlﬂéln gmupslsNoptg)rqagy subst,ltuted with at least one

independently selected hydroxyl, halogen, amino, or 3 to 12 membered heterocycle group,

N1
I
t

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,

15 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(0)-NH-Ry,; a C, to Cy 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)-R, -C(0)0-Ry, Cs to

20  Cy 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

25  hydroxyl group, -C(O)-R;, -C(0O)O-R,, or an oxo group;

Rp 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 Cs alkyl, oxo, -
C(0)O-R,, or a 5 to 12 membered heteroaryl optionally substituted with a C; to Cy4 alkyl; a C;

30 to C4 alkoxy; a C; to Cg alkenyl; a C; to Cg alkynyl; a Cg to Cjo aryl, wherein the aryl is
optionally substituted with at least one independently selected halogen or C; to C4 alkoxy; a 5
to 12 membered heteroaryl; 3 to 12 membered heterocycle group, wherein the heterocycle is
optionally substituted with at least one independently selected acetamide, -C(O)O-R,, 5 to 6
membered heterocycle, or C to Cs alkyl optionally substituted with a hydroxyl, C, to C4

35  alkoxy, amino group, or alkylamino group; or a C; to Cg alkyl, wherein the alkyl is optionally
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C R is a hydroxyl group; a C to C8 alkyl group, optionally
substituted wth an alkylthio group, a 5 to 10 nenbered heteroaryl,
a Cot eul@ltxfntedr with gt lsag oupmdquldleyﬂmdb@mdt(tntfed?mlkqatmﬁs te@staryl2gninngor 3

d
B al Kyt miyiee 880y R wn el A, Bd UABKLy A Gl By
het er oenyb“shmtgfwuh at lsast phié ndepenyertilytsetected 02 do G bllyl, ako) @aE{OYRR, group;

|ndependent Yy . se ted hal o acet
g}ooﬁb alkyl

thin or 1S F S RtoRe PSR, 5% o VO herR SRR Sir B

whes ei grdubewh@kﬁfﬂial’audyl groap s d)}ﬁ:lon@lﬂ)} ms@ch{eyl vt hydrok@(la \@1&6" Cahlkbepats
one in endently sel ect ed hal o 0xo0, am nob Ot%@kyl arni no,

acet amt‘h rqemt@red(ﬂeteépw & Ri5g0 dsdﬁ‘ﬁnbeé‘?d hetgsgary 9,Cpe arg} gigyp; 2 -C(0)-
option |g¥ou"‘p‘~”§5b(©?{(§)ﬂ gﬂMﬁg 2o} Wﬁm?%ubnge@fﬂ)qeﬁ&m V\%%hﬁ’q RYSRA-R,

group; & 1'$ a hal ogem ano; a ni a su rein the
sulfongroupsaoimz)nﬁagnoyp, X SriRe @ranpt or ar OE8)- Sd%fesow,kyl or a3to

opt i onal |y Eate (YRR ol QBB (bl ) M@ ARAH Aot o

sulléo nmdepwdeaﬂlkyﬂlmtﬁcf 6n§o| Cs alkd or €6 10 Cigarplegreup; ReCetodCiy atyd, wg]nemp the aryl

morber BuoRePETp eyl B Rast ook IPREREn T Bl Ghcad nafghiRy pycrory,

al kyl @060, aWﬁey &Ir T 1€ allklyygrogp GUpO)-R,; /8 ﬂocmmhllnbeﬁu ihetetdcytle dwidréih the
at | east one  indep enﬁent sel ec ed h groxyl g mno, or 3
to 12 RERBSYEE ihepwms yéll DSRe S0HS: A3 g?%ﬂber%hetemryl a

het er ogyglofead{iRy! ?rcﬁl ea 1 \ Oéi[okh'l/ gﬁiﬁ?sﬁhérb!ﬁﬁﬂe mk&h ﬁﬂfgp @ﬁﬁﬁmﬁﬂf substituted

i ndependent |y se group

gr 48ip vathogstleashang yldep,qmégmtm me@a:d qgea,ta Ceas €34 elk@xy,rmeb@wugm ] §26 to Cpo
sel ect A p r

St o 18 heSsRPRy ECLPA, B8Ry, Bidto YitPondotally KALAMILH BROIBIR,
group; gkeupi s hydrogen C2 to C8 al kylene; a C(O)ORb group; a

O - NH Rb: | kyl in_the { ||
Cubst 1 ut o Rt RUSteE kvahﬁ%é%%@géﬁagﬁ%wl sbbee 2 Ry ol 680 &
") o9k 5 g i, Syl BTtsleace bt s
1ggﬂet é?lefé?@halgs%ﬁltr% Grltt‘héﬁ %br@@ﬁﬁ&fa ﬁw%m o0i G iyl ieavipy erein
substi it aghy |onaIOFM el %hbstRutsd wit8 a%aﬁ'dﬁ@)fﬂﬁegﬁﬁdeﬁtlﬁ sélecté@hﬂ@g@aec%

heteroaryl stituted with a further

wher e GstHeldade éﬁmali@xy,gaheeqdmo Galte ¢ 1eATps § ta épkealhmdrheéér@ryb @Ry, -O-

| k f t
Pt or o OF Bogityarln Biohy SHHIL CotCon i 05, B SRl By with o
opti ondaéalstyorreubcﬂpendmﬂyl se/lmtéﬂ laalo@ﬁ dniadloaikyll groumup, - C( O) Ra,

r .an rou r ox o] n_al kyl am.no
wh@sbin ¢ he RaiiRyn THERERTRAE St Rolra AT iR W B, 4 SRy s AReoRally
am no, sﬂs%uaitwwﬁﬁbﬂlew an&hdegendéntB/ dewéusd halogert 6r alRoxyeyrbes;ef a Cq to Cyp aryl
het erocycl e optionally substi tUt"Bﬁ at | east. one I ndependentl

sel ect €U, Wherempthg [aRK} |ETOURE Optio @Shtuted with at lsast 9ng sndepersiepidysclected
het ero%%belp&tdl %.%upsubstltut ed with a C to G4 alkyl; a C 30 to

C4 al koxy; a C2't al kenyl a C2 to GCs al kynyl; aC6toC0aryI
wherein the Ran§/|a Csto Cg alkyl group, optionally substituted with at least one mdependently

30 selected halogen, hydroxyl, C; to C4 alkoxy, cyano, Cs to Cyp 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 Cs alkyl group;

R; is a hydroxyl, C, to C4 alkoxy, amino, or C, to C4 alkyl group;

35 R; is hydrogen or ~-C(O)-Rg;
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optionally substituted with at | east one independently sel ected

hal ogen or C1 to C4 alkoxy: a 5 .to 12 nber rqaryl.: t 2
nmenber ed h&ﬂe’rsc?c%qr%xy r%%%:{” WhETECBOWR WHEEP ggey%ﬁan%i 1(sgao oBﬁlg'n%"l%Féuted
subst ivwith @dCymd IT,atydlesisgl groep ionded ah deninkybaret deteechrgic gtoap] dea 5 to 10

-C(OORa, 5to 6 nber ed heterocycle, or C, to al.kyl tionall
SUbsy rerbeedhbEierogYIE ARGy (Vheren 15 Releradyelh FigD IS SRaralLy pbiRutes Wit o

al kyl qfqd)q{ngg{ggg;an@r a Cl to C8 alkyl, wherein the alkyl is
optional Iy 76 substituted with at | east one independently sel ected

Cl5to C4 alis®yl, @0 C10 aryl, anmino, or 3 to 12 nenbered

het erocycl e group, wherein the am no and heterocycle groups are
optionally llsubs‘f methodpiwlaim 18; wheseintsaidrempawedis dgampryndef Eormule (&),
to C6 al kyl, oxo, or -C(O OR' group; RZ_is a hydrogen; a hydroxyl; a
5 to 10 nenbered het eroarXl ; i/ to & al kyl 5 group, wherein
the al kyl group is optionalty d wi NWm@Rhydroxyl, a Cl1 to C4
al koxy, a 3 to 10 nenbered {i to 10 nenbered

het eroaryl, or C6 to Cl0O ar R, group; a -C(OORd
group; a -C(O-N(RJRd) group; roup; a -C(S)-0OR
group; a -S(Q02)-Re group; a -C(NRe)-S{L group; 1or a -C(S)-S-Rr group;
& i s hydrogen; an am no, wherein the ino is optionally substituted
with at | east one 10 independently selected ClL to C6 alkyl or C6 to
C10 aryl group; a C6 to C10 aryl, whémin the aryl is optionally
substituted with at | east one independently sel ected hal ogen,

hal oal kyl , drydpluxmhceutiGillyt asceptatde kakhydrate, Golvets, clgthsatypolymenph; racemate

-QO-R.:. abto.6. het erocycl e, wherein the heterocycle is
0 ionoélsFeyﬁfeoémetrioifg%lggggv)\‘ﬁlﬁﬂa -C(O)-R' group; a 5 to 6 menbered
het er oaryl ; t hi_azol ,NO Or oup: .a G | O i
t he al kyl g]rzgup “? ?eégqqeaflr?éfflfnyﬂs J@%fﬁ“?ﬁ%%&‘t’@%%dﬁ ['Su l%t( 1g§r§§) ! %f\r,:%g&gﬂ’ dhnd
i ndepedfdamhb (3e).ect ed hal ogen, a Cl1 to C4 al koxy, a phenyloxy, a C6
to C10 aryl, -C(O-R,, -OC(O-R0, hydroxyl, or am no group,
optional |y substa metied oficldima0; $Xéie sid compoumt is Rtoipoiuntiefortahi (I-9),
hydrogen; a C2 to Cs al kenyl group; a C to Ca al kynyl group; a C6
to CIO aryl group, wherein the aryl AS Optionally substituted with at
| east one i ndependent . ectd hal ogenpnitro, d to C6 al kyl,
-C(OOL, or -AO; or acC I3\ﬂerein t he al kyl group
is optionally substituteg
hal ogen, Cl to 4 alkyl, 0
5 to 6 nmenbered heteroaryl, -C(O\R ,,
group, wherein the C6 to C10 aryl hyoup is
with at |east one independently ected
25 Re is a hydrogen; a Cl1 to C6 al kyl gro °
is. optionally substituted with at |east 4 ndently sel ected
hal ogen or al koxy group; or a C6 to Cl0 ar ro&g() mvherein the aryl
group is optionally substituted with _at | east one independently
seldected hal ogen or al koxy group; RI-Bs a Cl to G6 al kyl group,
optional |y substituted with at | east one independently 30 selected
hal ogen, hyatropljarmacsuticglycaceptabls yalt, dydrate, sclyateo clefraieypolymerphoracymate
group, I t gl roup may be optionally substituted with
at |ea%frs’?‘%§1°§§°%1 efo? galgﬁ@?é%@y group and the

wherein:

henyl oxy, C6 to Cl0 aryl,
)(»-R,,, or hydroxyl
optionally substituted
gen or hal oal kyl group;
8y ei n the al kyl group

X is a halogen;
20 mis0,1,2,o0r3;and
‘pis 0, 1,2, or 3.
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aryl group may be optionally substituted with at | east one

I ndependent | y sel.ected  hal pge droxyl, Cl to.CA kox yano, or
0T al i ° gromponet e B T, whikelpsatd sorsams 15, B jeotier oy Cogipopid
to C6 gfkmyi@w). 35 R3 is hydrogen or -C(O-Rg; 177 Rg is a

hydr oxyl group;; an am no group, wherein the amno is optionally
substitutedisw t A RefEBd bOcleihD18, Weetdh kild c@hPMAQs a dorpbund ¥ FaRfle (BD,
heteroaryl group; or a 5 to 10 nenbered heterocycl e group, wherein

t he heterocycl e group i%EPptionally sub m\ed with a- C(O-Rn

group; and 5 nis 0, 1, A f aim 10, wherein
said compound is a conpound NR2 N RL H
(I-a) or a pharnaceuticall S hydrate, solvate,
clathrate, polynorph, raceng reonsonmer of said conpound.
12. A method of claim1ll, whexe N is an (S) isoner of a
compound of Formula (1-a). 13. A nethod of cli&qm 10, wherein said
conpound is a conpound of Fornmula (I- 5 X ~~NR2 N (CH )P H\(Ro)m
15 (1-b) or a pharnmaceutically accept e salt, hydrate, solvate,
claghrate, pol ynor ph, racemate or s%ﬁbeoisoner of said conpound,
wherein: X is a halogen; 20 mis O, 1, 2, or 3; and pis 0, 1, 2,

Somer of adkARpRA oAy et a5 e s ARG, ARRRE Bl afor shéthare

wher ei or stededisomepofsaitl ¢anmuadnpound of Formula (1-1),

wherein,

X is hydrogen; a hydroxy group; a halogen; a C1-C4 alkyl; a C, to Cs alkoxy, optionally

10  substituted with a C¢ to Cg aryl group;

R, is a hydroxy group; a C; to Cy 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 Ry group; a
heterocycle group; a heteroaryl group; and a C¢ to Cg aryl group, optionally substituted with at
least one Ry group;

15 Rg 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 Cs alkyl, optionally substituted with a heterocycle group or a C
to Cy aryl group; or a -C(O)O-Ry;

20 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 C¢ to Cy aryl group; a -C(O)-R. group; a -
C(0)0O-R4 group; a -C(O)NH-R4 group; a ~C(S)NH-R4 group; a -S(O;)-R. group; or (15)-
isopropyl-carbamic acid tert-butyl ester;

25 R. is hydrogen; a 4-morpholinyl group; a thiazoleamino group; a piperazinyl group,
optionally substituted with a ~C(O)CH; group; a C; to C¢ alkyl group, optionally substituted
with a halogen, an alkoxy, or hydroxy group;
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XNR2 NR HS5 (I-1) or a pharmaceutically acceptable salt,
hydrate, solvate, clathrate, polynorph, racemate or stereoisomer of

sai d colrrEoltmcis hybieigen;a bcrlﬁi'{l groapds yan; (%gfaalkw(trm optiongdly subpfithisg erith a

Cl-C4 al ky toC5a pti pna 10

Co O Halaghn gF aaplked 98 i B,GH tybaRupoRt ey absE Sall hlebe Che

opti or}ﬁld gns(g{%tqstamﬁdo(\o?(b'&aoﬁbmo Cs aryI group, wherei n the C6 to
y

C8 ar roup is optional substituted with at least .an r

het er ocycl éReQ$ ébhdfoﬁemét%lrtéﬁﬁﬂkybmﬂ OPQHBaIS/ %%’5?18?@&1’ IleasF %‘%?g‘fﬂ)dgen

opt.i onal ?Rﬁ%’ t one Ro group; 15 Rois a

haltsoggo%ah%xg t ,%%ggﬁ(d/\q;sté}%ﬁérl oﬂnglﬁ?y substituted with one or nore

hal ogen gmowPs}, 30cHano group; a nitro group; an am no group;, an

am noal kyl group; an acetam de oup; an imdazole group; or ORa, Rél

i s hydrogen6.a @ nteshadoofadldim 15,031616@11&@!14190@9?}31‘111?@9& izpRgr of 8 compoun

hetero cIe pyp or a C6 to C3 aryl group; or a -C(OORb; 20 Ro is
@I( roup R2 is a hydrogen; a hydroxy; a heteroaryl

1557, i, IR L 05 Wt Sk o

grme;F&mula@((Q)O(IRm) ate;u@ﬂmg)c(m)wm group; a -C(S)NH+ Rd group, a
-S(2)-Re group; or (1S)- isopropyl-carbamc acid tert-butyl ester;
25 R is hydrogen; a 4- m):ighol i nyl group; a thiazol eam no group; a

pi perazinyl group, optionakly substituted with a -C(Q

Cl to C6 al kyl group, optiond]y substiputed_.w th g hal Ngen,

al koxy, ot hyd oxy goups 179CKRd is hydr o0g 5 yI grid acC to
CB al kyl g™ N stituted wit nof an ahkoxy
group; a C§ YM—dr oup, Qptional ly sk gd wi thoat |east
one hal ogeny N C5 aFgTyI -C(OORe, or ORG Re'\is a hydrogen; a
C to Co6 al kyl groun, opti onag Le,,l)substltut ed with 44 | east one (i-d)
hal ogen 5 or al ko group; or a C6 to C9 aryl group; and nis 0, 1,
2, or 3. 16. A nmethod of claim 15, wherein said conpound is an (8)

i soner of a conpound of Fornmula (1-1). 17. A nmethod of claim 10,

wherein said conpound is eRé:orrpound sel ected from Ry
\
NH NH
X X
N N
\ S N\ S
N Ry N R
H (I-e) H (I-f)
ﬁ
X O
N—S—R, X
N
N1l DA
I\\I R1 © N R4
H (I-g) H (I-h)
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10 Formulas (l-c), (1-d), (l-e), (1-f), (1-9), (I-h), or (1-i); Rd Rc
XNCOXNOOHR: (I-r) HR(l-d) XRIRd NHXNH \ \ N--~1 \ N
-~/ OSNR NR %H(l-e) H(I-f) ORRfNS-Re X X 11 0 tOIDN
Rt H(1-9) H(I-h) 180 R \ XS NHS HR (IN) or a
pharmaceutical |l y accept abl & sal sol y&@te, clathrate,

pol ynmor ph, racemate or ster v npound. 18. A nethod
of claim 10, wherein said conp
Formulas (1-j) or (1-k); Rz RZ \ NH\ NRf NRt H(11) H
(I-k) or a pharmaceutically acceptable sall, h()‘_¥ate, sol vat e,
clathrate, polynorph, racemate or sﬁéreoisoner of said conpound. 19.

A nethod for treating.a diseas r di sorder i.n.a supject, . sai
di sease or df& @F‘ﬁ@acgﬂt&a §|a8‘&FP§8%f ?”%n‘ﬁi’c{{%tegfodwe’ccza Q5als, PRy mfrph, racemate
cancer pr stegbibiner 6f3aldwpgionyd. rheunatoid arthritis, psoriasis,

at heroscl ergsi s, ,obesity, roni ¢ inflanmation, d exudati ve macul ar
degener at i ogg' A mea-lodyof c(iat]nn 10, wherein said compoung r{s a compound selected from

5  Formulas (I-j) or (I-k);
Rz /R2
X X N
\_/ \
N R N R
\ ! \ ’

H (1) H (i-k)

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

or stereoisomer of said compound.

19. A method for treating a disease or disorder in a subject, said disease or disorder

10 selected from the group consisting of: cancer, diabetic retinopathy, rheumatoid arthritis,
psoriasis, atherosclerosis, obesity, chronic inflammation, and exudative macular degeneration,
wherein said method comprises administering a therapeutically effective amount of a

compound of Formula (T),

R
B/ 3
X
\ A— R2
N R
\ 1
H
15 D

or a pharmaceutically acceptable salt, hydrate, solvate, clathrate, polymorph, racemate
or stereoisomer of said compound, to a subject in need thereof;

wherein,
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wherein said nethod conprises adm nistering a therapeuticall y
effective amount of a conpound of Formula (1), /R3 X B 1l \ A- R2

N R H 15 X 1§ hydrogen; phar Fﬁa@e e%qubannnpn@llycwﬁ@tﬂteé with pne Qy aroge élalogens a
| vatyg
sol va séyﬁ&aaghsgham o B9 B Qﬁm&n\gﬂggﬁsﬁﬁﬁ%fgm cs% czpaarﬂ %oupé

conpou ject In nee el n roge
G to CB aIAydCoobIl;lonally substituted with one or nore hal ogens;

hydroxyl grpup CS: & Eh t%qgé‘%ro?lsgglart ot 1%35% S;':{ﬁ ‘or %pig {{lltﬁ/at Wﬁ%? EAhfs W %dxs

with a C6 t group
prgvis@;that at Ieast one of Aor Bis N, andthat vvhenAls N, Bis

5C R is ro, a cC C8 al kyl ou .oti aII
substitute 'véistaﬂiyé?xFB/"é'F%ﬂ ‘Ji'gl t‘bﬂ:@)&%yl Emgp’t%%fﬁgh%ﬂg’éwé’ge jthio
a C6 tRofd, @ oMo rﬁérﬁbﬁicd)ﬂéth@ﬁ@rl |a>C§’£BbI§E hryU o dp btidhadlly shl@s%ﬁﬁted@itﬁat least
|ndependently sel ecte group; to C8 a kyenylzdgr oup; a , C2 to

c8 al mwdwpmtlyae@ﬂe@&gp%%ﬁ@@s plyeny ayeuns ady kapberouphe3
het er 9648 n?e]n%c? étéro%ﬂ;tl b ovheSdt el Heptr &clgd %E&Jpl@ oaﬁoﬁe@@%hbamﬁed with

i ndepe ecte 0X0, am no, yl'am no, acetam no,

t Hilo, amrlcasaldqzl independeyp sel@pt@i b@log@,n@@bmnlo helkelawinoy | acgiagigp, thio, or
wher ei e het er oar, I u t t Si

one. 1 1TISpERuATeTRy Sat b HactPnpisd RkisaBR btup Wikl (6 Heb e eloifSh
acet ampImOnallyhlsnbstﬁntedl ytht hi dezgt oue; imfependedily oseldc@darhploggm,owpe, amino,

option substituted,. wt | east on endent | y

gr oup;® ?]if’ﬂ&ﬁﬁ‘ Op e 5‘“?1‘8?%‘5@ or agkﬁé‘é thErOuE: %at 6&0%25)%’ FhDA OPaRH@fyesfug’StftH@d
sul fOnéh'thhﬁe&l@bh@ﬁﬂb}béﬂder&lybaﬁlebfeum@rdupth a C to C6alkyl or a3 to
10 nmenbered heterocycle; an am no, group,,  wherejn H?sza no group i's

opSi onal | y Bubse; b%l@ww £¥ang; @ nity; @gsulfasyl. whereip fopylojsoopsionally
sul f O%FTtnﬂﬁd Aittyh BYhd @glxikgl & 23 tt& 1@%&@&1@@%@&&%&% Q.E}iﬁm% , B8 vherein

optionally substituted
menbertbel ahen@rgn@l;p:hse optéor@lly @u@tw@%wéﬁar@m & @ara}kyl, aC®)-1210 ﬁOIQer,

al kyl I )
at 1 cayonal BRI TR Tl 1 pShpAE: bRl PRRlD bpiitafl chbdflied i
to 12 (D(lé)meR.gdCt(é) BIH;Ry,Gi Btgé mmberadft&tmqyctehe Sati Gnmegnbomp hatedoaryl aC
het er ocy roup are. optiqpal substi.t ut th e

et Cn ey oty SRl B LN i Grponafly w3 ot ome
group ih8epRRddiifadeidttedShiRBOAYL, UbR6ken) i, drexsd mnﬁemwe@elaﬂmwy group,
selected C, to (4 al koxyip%roup am no group, .25 al kyl am no group

5 to 1GhereiREe SaipR EEMBCY Relgpeisls Bup eropptienalfy supstited yith @Rleast 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 C; alkoxy group, amino group,
25 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 Cs alkoxy, amino, alkylamino, acetamide, -C(0)-Rp, -C(O)O-Ry, C¢ to

30 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 C, 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 C,4 alkyl optionally substituted with a

35 hydroxyl group, -C(0O)-R;, -C(O)O-R,, or an 0xo group;
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group; Ra is hydrogen; C2 to C8 al kyl ene; a C(O)ORb group a

-C(O-NHRb al ky| ej n the ro optiona
substit ut edelfﬁ%i'o’F adp E‘Or r?ﬂeﬁ%ﬁ]d@r‘ﬂq’ W i'arF cf]%d H‘& 189<y'F °pu°na1Yy
hal Ogeghbsﬁ:t'uté@w@‘} sl JaeoRy1, aaltntifo, aal Amzf,hamnma reeGanlday, a S1t6)12Membered

00O C6 to 30 O aryl 3°to 12 nembered heteroc c%, or 5to

12 het bete’@pyqle gpmmllysuwwgrd Wb Ablesst ppe indgpendently selpc iCsiadpylypxo, -
subst | br(t)ﬁg g £:h, & txf)] yd 'i'ﬁ@ﬁi/ﬂered%e@roérﬂ ﬁloﬂﬁlﬁpéﬁbmﬁfcd&v@l b@, 18 OFRneeraad,

het er oa optional Ty substituted with CI to further
whes ei o Cheﬂmm arfdte Cs alkepyl} arfal 1oyCs alﬂm}rlt at(éedtq/\ﬁtohalaf ovherein the aryl is

g 0 A MO LEGB08 1 e o5

het er o roup 1s op y su
optiongd 1y nfdﬂ’ihi:’ted hdtedami;t htal2 ﬁﬁnibymdd)e;drommugrpup,@kfﬂ)relﬂ the heterocycle is

OOR. n. o r oup, n
al ky| aRPiaFsuPeReR Tt o b st o oERRRey T 0iR 1 6
hydr ox¥emmibdaRétedcydd & Ky |t@fﬂgmlkylaopﬁonil@ ﬁiibsﬁhkm(yw*rhaa ayﬂmxguz C; to Cq
menber ed heterocycTe opt i onal subst |‘Iaute east .one
i nd@peAtkeny.| AMIBR [BERIPe AT ElkylRRIRLETQIRAT 2 i &m(j('oy%?ﬁw th aligr & qugioally

menber %%sﬁﬁfté‘if %ﬁ ¥l leQthnQ Cgéhd%hkﬂﬁée'lécwd@l WGJhllébx?; cg ® @ﬂ, a8y1Kathino or 3
C, 5to (4 al aken;aCZtoC% a 6 to

clo arg} 12m®lr¢d h¢ter09}'0}¢ groyip, whereiorihe nymsqmi he weuﬁmrqvpa@rq Qpiigpally
renber SSPHBCET Wi of b ShE BRnBRRD Blecked %0 Byt BY oracind B, froup

het er ocycl eR, 9s adﬂﬂragraa,l 4 rydrokdt a tubdd mrpmherad hbtsmylcgreup, a C; to Cg alkyl

ot ST o EptPe M HERICRE LR By PSRRIy S T+ bS5 alkony. a3

gy d ; Oxréé.g 10 lﬁ{(enfuére\?h%el&o@cﬁw toamrﬂanrgaraumtemﬁyaldmsamm?mtgr gm}np, :DrC(te))
, to al ky erein the i ona stitute

east &@‘P%ép@rﬁge(ﬁtﬂdygrgﬁr SRS o Roke® MR EPEA HO-ORe
am no, W Cod IB)-S &ig? the am no and
heterogycﬁpe groups are optional | d;%s(t)r tfﬁ(e?j Wi t h gtq | east. one

i ndependent Ry ishydsegany a(l:amtl@ @@ewﬂkf}lp amingis qptionglycyubstituted, withhat lpgst pae

T L

WI th a 1dw]6tim}}y sulﬁ;tlﬁr,ted: withdt bh:‘atcmy lmixp&ldemby &eﬂecrtahbdoe&m, haloalkple prdrexyl,

5 to 10 a | - g
2 5 b0 Ao BRRRhSLS s ERob R e B B eri
group; él(étse; a)z iOop8 onaﬂlllifgubstltﬁtre]d SGh2 cRé))g?(ncg:rmp,a ?’ﬁi Nﬁﬂémfbﬁabhgemmgl,
or a - - - rou e IS en, n ereln e _amn

opt on ARJolergse HriPoa G oIF RN GEUP, SHEroBe Ry BEHROR OPYOTEUY QupBipsd
> yF RerPhe¥dst Bhe ‘Eﬁichﬁndgl@ & 3tkedHAM RN, &% € aflloRy 24 Yhen g\émn@r giCy tb a5,

'S optiona tituted with at |east one indepen
sel ect awlhaﬂ(eg@m Oré?l(@th,deIOHybl PLinO graup, opticpally pRbsiiiutedsyvitica @@)@BRn
al kyl pp -C(O-Rn; a5 to 6 nenbered heterocycle, wherein the
het er o&®Fe i s optlonally substituted with a -C(O-R' group; a 5to 6
menber ed hetrario &id¢pendently hydragenca Ch o Cgaliany] gzl at@ to:a:gadlltoy)bzl groop® Cs
wherein the al kyl graqup.is,optionall ubstituted.25 wth at ast
one |nd‘é&h&@ﬂtgr?/“%éyokgg‘f%zh%g‘iyb)&eﬂpu% St%fu cgﬂtﬁx%’\%aﬁt Sﬁ%ﬂﬂe Bwenty
C6 0 Ghfebtedhilogen, @ited, 0o Ce@lk@( Q‘,(@Q)R'Rtly:ﬂ ORY! or 20C; ®CNAkgrg@op, wherein

optionall subsFrtuted wi t
P the Z.lkyl group is optionally substltutgc(l with at least one independently selected halogen, C) to

C, alkyl, C; to Cq4 alkoxy, phenyloxy, Cs to Cyg aryl, 5 to 6 membered heteroaryl, -C(O)-Ry, -O-

C(O)-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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group; Rd is independently hydrogen; a C2 to 08 aI kenyl gr oup, a 2
to Cs al kynyl group; a C6 to CO ar group, the aryl is

opti onal | y Rubsstihydeegenpiat 61 de (Pﬁealzlﬁyly FAND} Nﬂ’éﬁé%d Hﬂvl %Bul%é? oetienplly
hal ogen FRatofh or @R@xy Qroud; 6da £P1d8, aryl
al kyI Pﬁﬁﬁﬁea&ﬂ@%ﬂ%%%@ﬁ{l%dmﬂgé@% 0 ?él%lna ly g%sﬁ tuted wit wary
at | eagrbum rvehemm dpearsibgrohy 1s<aitmaléd81f¢aﬂmtgé iwithaat least oxsindepepdently, seiqsted
C4a|klm>i3/ he lo}ééﬁ%to ClO aryl, 5 to 6 nenbered heteroaryl,

C(O gen@r a.l&é@; P> or hydroxyl group, wherein the C6 to Cl O aryl
group is opgi gnald, osopalkiyl gtoafl w')tidmakky substifiged onith atnhbaq:telmdndmpndently

sel ect ed hal ogen qr hal oal k rou 183

al kyl sslesteg ﬁg%élfl’eh QY (Jél ‘}éﬁf‘ Ya§°’o‘§t Q&Fﬁy@f EESFRe B 98 ‘;’ﬁ)‘f‘%ﬁ
at |eagf , ﬁi%ﬁy RABRERFBObptiond Qﬁsﬁﬁtdaahﬂﬁﬂﬂcﬂt oﬁd: @QWCQMQUW group andthe
to C10 ary wherein the ary roup is o ona

gr ou Sti
ih seol gy i b aRioeAi ISl Wi o 1ot DB S RS oG oLk
Rris gg sapstituted with at | east
one in epe ngc?}, c{xgc k?éqgtééegpﬁwdgj-o% , C, to C4 al koxy,
CyHho, CB tR, ﬁh&ydrqxbll Cbﬁoﬂﬁlefb))xﬂamgmwapclmﬁe?@kﬂ Zro¥Rs al koxy group
may be opt| nallgsuﬂéé(g )qg with at | east one C, to C4 al koxy group
and the &/0Oftional |y substituted with at |east one

| ndepende n]t 1&&/ iss€ hedrorgl grahp,g an ,a.rmﬂty @oop(,yWher@p the aina iskeptipnally suhstituged
C to C6
S & R i veiab asop st S ol sp et foriad) ; P 5% 10

hy dr oXyer@ERH Fheter@d}cﬁtnkrﬁ Op,OWRSEin thd) Réterobydld groaui in @ptisnatiyt substame;t with a-
substituted wth C6 to CLO cycl oal kyl group or a 5 to 10 nenbered
het&r 0&(§)-Rygioup; andr a5 to 10 nenbered heterocycle group, wherein

t he heterocxgé&lgﬁo#@ is optionally substituted with a- 15 C(O-Rn
group; and 2, or 3. 20. A nmethod of claim 19, wherein said
conpound i s, 86k OF IR 13! bolel @l coxﬁiao\méliseN: oubld BEForthu(d (183),
20 or a phar maceutl cally acceptabl e sal “hydrate, solvate,

clathrate, polynorph, racgmate or ster grer of said conmpound. 21.
A net hod of claim 20, whefe{n _s2 IﬁaR(S) i somer of a
conmpound of Fornmula (1-a). F EY2i m 19, wherein
said conmpound is a conpound

(I-a)

20 ora 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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X NR2 N (CH2)P H\(Ro)m (I-b) or a pharmaceutically acceptable

salt, hydrate, solvate, .c] athrate, pol ynorph acennat
st er eoi goma?rz- of AHe Ogc?rt;'ﬁtﬂfﬂg?’ V(ﬁ@F’gis %coy%f’gmgfsﬁacggﬁ’gﬁ?é?nﬁf%mwa (D),

2, or 3; and pis O,_1, 2, 3. 10 A nmet hod of claim 22,

wherein said conpound i sofer oN a conpound of Formula
(I-b). 24. A method of clyfl MXQ.—ferein AR onpound is a conpound
of Formula (1-1), X\ \ i R1 (r-1 15 or a
pharmaceutically accept ak e sa 8, Solvate, clathrate,

pol ynor ph, racemate or ste r of sagHd,gonpound; wherein, Xis
hydr ogen; a hydroxy group; a halogen; a Cl\C4 alkyl; a C, to C5

al koxy, optionally substituted wipHh a Co aryl group; 20 R, is
a hydroxy group; a C, to Cs al kyl group, tio |y substituted with
a C6to Cs aryl group, wherein the C6 to\Cs a&% group is optionally
substituted with at | east one RD group; a {lRphgycl e group; a
het eroaryl group; and a C6 to Cs aryl group, optionally substituted
with at |east one Ro group; Ro is a(Iﬂ’gI ogen; a C, to C6 al kyl,
optionally substituted with one or nore hal oge roups; .a cy

n no
group; a nierapegroapeutistlyasaceriale salb; hydrata rrRais K ﬂ“@tPoﬂ?}?mﬁﬁ’%’ racemate
acetam d 2 i imdazole group; or ORa; R is hydrogen; a C
toeSCG cérlsﬁ?f?lscg%‘%i%gﬁgﬁl%}ngﬁ sfituted with a heterocycle group or a C6
to C3 aryl wghatin; or a -C(OORb; Rois O to C4 al kyl group;

X is a halogen;

mis 0, 1,2, or 3; and

pis0, 1,2, or3.

10 23. A method of claim 22, wherein said compound is an (S) isomer of a compound

of Formula (I-b).

24. A method of claim 19, wherein said compound is a compound of Formula (I-1),

X
N-Rj

15 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;
20 R is a hydroxy group; a C; to Cg alkyl group, optionally substituted with a Cs to Cy aryl
group, wherein the Cq to Cg aryl group is optionally substituted with at least one Ry group; a
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R2 is a hydrogen; a hydroxy; a heteroaryl group; a C, to Cs alkyl
group, optionally. . 10 substituted with an al koxy, hydroxE/

het er oélpgcrocyelne 2reuR; & beterearyl ergums apd a:Cs-to(@@)arFieroun wptionrally sghtit@edRuvith at
group; Ei? group; a -C(S)NH-Rd group; a -S(Q2)-R group; or
(rs)- |sopropy°| carbamic acid tert-butyl ester; R is hydrogen; a

4- mor phol i nRo grmh@lpgm,tmﬂamlC&aﬂkﬁpogmmny sabgitped axitn phe @r angre halogen
opti onal I%) substituted vm

| kyl ,
ot 1 ondrepsSH s dielin: it sk Shaind B, o amnb e an, Seetitilae
gr osp; nglPtsﬂﬁNﬂﬁﬂgegroup,d&ﬁDRayl group, a d to C3 alkyl group,

optionally ut ed en_or an, al kox roup;

aryl group, #‘E{"T%?r‘y F,slaﬂ%’g aPWyéP bytituted Wb%é‘g‘leltFéPWg‘j&rﬁm@ O ‘bcﬁ
C5 al kyd Cp afd ?o@ BYor PIC @@,RRa is a hydrogen; a C, to C6 al kyl group,
optionally su stituted W|th at | east one hal ogen 20 or al koxy group;

or a 6 to &I%Qytogdrdlﬁngr%}lrpd niso, 1, 2, or 3. 25. A nethod of claim
2 | Jer el Nk EATINEN 1l S SRIFRll; 8 CRoLI gloub Ol
sell@ct eubstitused with arorlkeNyabydrbxy; hetefdaryl) or Ci toe§lg aJ(yl gfoup; &1-CEY)-R{ grohp,, a-
(- CAQUTRarg S LG U MR BobonersS PR g5o%hi 1 (19
O Re xXsobrdpyXcarbaiicl acidRertibutil efder; O N %

R. is hydrogen; a 4-morpholinyl group; a thiazoleamino group; a piperazinyl group,
optionally substituted with a -C(O)CHj; group; a C; to Cs alkyl group, optionally substituted

15  with a halogen, an alkoxy, or hydroxy group;

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

R, is a hydrogen; a C, to Cs alkyl group, optionally substituted with at least one halogen

20  or alkoxy group; or a Cg to Cg aryl group; and

nis 0, 1, 2, or 3.

25, A method of claim 24, wherein said compound is an (S} isomer of a compound
of Formula (I-1).

26. A method of claim 19, wherein said compound is a compound selected from
25  Formulas (I-c), (I-d), (I-e), (I-f), (I-g), (I-h), or (I-i);

AN Re
X
X O N—&
N—<
A\ 0 \ 0
N R NOR
H (Ic) H (I-d)
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R NRt H(l-g) H(lI-h) Rf XSI \'\ Nsj I R (lI-i) or a
pharmaceutically acceptable_salt, hydrate, solvate, clathrate,

pol ymor ph, racemate or steRa%somer of said conmpound. 27. AH&@thod
of claim19, wherein said co und |s a conpound sel ected from\5

ForrrulasXI- I x\ NH I R1L / NHR
H((l-j) H tlcaIIy accep BN hy di

sol vat e, cI rph racemate or i sa
conmpound. 18 al for i nhibiting VES lon¥n a

subj ect, conprising adm nl¥tering a VEG-- |nh|-|t|n anDunE?pf a
conpound of Formul aHH or Fornul gHd)l, N-RZ N-RZ ; RlHi Rt H(Ilzhd)i
(I'11) or a pharmaceutically acceptable salt, hydrate, solvate,
clathrate, polynorph, racemate 5 or stereoi somer of said conpound,
to a subject in need thereof, wherein, R is a hydroxy group; a C
to Ca al kyl group, optionally bstituted with an al kylthio oup, a
5 to 10 nenbered heterog , a%%ﬁ to C10 aryl group optional

substitut ek w A one |nde ndent |y selected R. oup; c2
to C3 al kyeny 3 Eknyl ar

het er ocycl e ¢ A the eterocycle groyp opt\\onall'y
substituted w [} ox%
am no, al kyl am no, acetan1no,1th|o or alkylthio grodﬁ, a HRQO 12
menber ed het eroaryl ghbup, wherein(ltge heteroaryl groupyis optior(ddh)y
substituted with at | east one independently sel ected hal ogen, oxo,

am no, al kylam no, acetamno, thio, or alkylthio group; or a C6 to
Clo aryl group, optionally substituted with at Rgast 15 one

i ndependent|y selected R group; Rp is a hal ogen; \a cyano; a nitro; a
sul fonyl, wherein the sulfonyXis

H ()
or a pharmaceutically acceptable salt, hydrate, solvate, clathrate, polymorph, racemate

or stereoisomer of said compound.

27. A method of claim 19, wherein said compound is a compound selected from
5  Formulas (I) or (I-k);

o el

H () H (| k)

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

or stereoisomer of said compound.
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substituted with a C, to C6 alkyl or a 3 to 10 nenbered heterocycl e;
an am no group, wherein  the amno group is optionally substituted

with -C(0) - RS, Amethpafpynhibiting] YRGE produgtionsinia ubjech sAPrising administering a
menber @ﬁ( &ﬂaﬁa{ﬂﬁoﬂﬁwc&g%&maadf'm.ﬁfggﬁf dripd@dlath a -C(O O R ;
acet am cab5to

20 an yl am no;~ an menbered heferocycle; a 5 to
6 membered heteroary—en Cl to C6 al kyl group, wherei enal kyl
group is gptionally/substi\tuted with at | eas pendeNt |y

sel ect g¢” hyW hal ogen,NamiRe, or 3 to R ered het er oclcteR,
group, group and het er g¢ Rre oplionally
substi A one indéegendent gcted © o\C4 al kyl
group, | C4 al Kyl group is "gptli omal4£#+25 pstitut®d with
at | east gne mde‘%endentlﬁﬁel ected Cl to 4 aI koxy 'group, arRno
group, alfkyl ami na group, or 5 to 10 nenbered hetero

ycle gro
-C(O-Rn group; orHan -OR ﬂ)oup, R is hydrogen; (ﬁi)l ene;
a -(OOR6 group; a C to Cs alkyl, wherein the aIkyI groupls
optional |y eubghamacedtioally Iﬁc%ﬂptdbéﬁa%aﬂt br@aﬁenaﬂﬁéhdéaﬂqa}e $elyararply racemate

Pty o AR oy s R BB T 21 1 e

or 5to 12 h&k&nmaryl group, wherein the aI kylam no is optionally

substituted w.th.a dro al kox nb
heteroaryl &ptf Brl?&j’ioé s?act 3%% iﬁﬁr%{lpcf’g'{‘%‘agﬁ 3%2{?1“‘3& tgea“ ﬁkﬁguo
acet angfifipl 58910 beﬁiﬂeﬁd&iéfb@&drjill,lh 613 t\VClohardl gedup spticAaldy ubshitutdd with at least
sul fonyl, or alkylsul fon and t et oc;icl e graup 1L.s ionally
subst i PB¢ Bdepndantly %! e@feé U ey 19 S ey )g"%{?bgqutt‘&péaﬁ‘\XPl’lkgT%PP 43to
hygl oxy2 Hefred ﬁ%cﬁle grougvBlefeiffhe HRfer@iyeR Ry 8 WBiionaNyl sﬁbdﬁmédsm at

an am no; an al kyl am™no, mhereln the al kylam™no'is optionally
subst i ﬂmfe@e\mdapeadw;la rsdﬁgted halogen, A%, amine akylamminp.ccetgmino, ejocor alkylthio
al koxy

at Ieagoqlghe in epéggrgﬁc{ y se?ﬁg{)@?‘@petﬁ%ﬁgtﬁ E I?étég%%if }&{%eﬂ StfoRatty

C( O O Bubstitwed awith tay lbﬁstnnmﬁ)enda@elhﬂynﬁy os:ieptedopalngﬂal byo,s atngtoj talkydaimino,

LI R RN T N RE N T

subst i bhé adepéndbntii sele2GGR GR6up; Nndependent | y sel ect ed hal ogen or C to
C4 al koxy; a 5 tq 12 nmenbered heteroar

het er ocycl eRgrigub halggemed FYARS ®diEROR lfemﬁ W%Sfﬁ"? gﬁ%{lsp O%b'ét?ﬁt'l?%l&’
Wi th aTs%l%sﬁﬁﬁéd A8 o OdergNdeNtor ¥ 3R %@ﬂb&@@h@t@?o@?ale, 42 £h {80 Broup, ¥htRin

6 15 nenbered heterocycle, or C, to C6 al kyl optionally substituted

wi t h athey dmory, gropp t is mlmaubwasn@wnm@r onQ)%tr #)Paki.nad gllonpl, an

i th alpBylBnd £ (IR el agle SRRk i 4R R

ar g0, anialkylantino3an dcetafiideymrfoerechetmbered heteodcgclgy oG 6whembired héteroaryl; a

Ft(ran;’igg d h tebﬁ’ﬁﬁ‘%’}ﬁﬁa{' oséﬁlre %Ptlonallxlﬁ}%ﬁsu It&gﬁiv‘\gn haaiiaﬂ one

group; n?&% chfly dcleydd QF@idxy A hély S aviing & 3 Qo 11(2 R fibered dhdi&rb&yca Eup,

group; to C8 al kyl group, wherein the g rou |s otlonally
subst | teEin e wnwowavhkpd hate@cy'ele geﬁlpaﬁrﬁdawon%IIYP,suhSB Agagt one
het er ogﬁk&deﬁﬂﬁ skRoitl gga@eu‘ gglécyggﬁrusawmhq@l P %Oad%%hg' is WpftidRally

C@S) KirbsRthter m ataleaﬂ;(@)e 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 Cs alkylene; a -C(O)O-Ry, group; a C; to Cy alkyl, wherein the
alkyl group is optionally substituted with at least one independently selected hydroxy, halogen,
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group; a -S(R)-Rt group; a -C(NRe)-S-Rc group; or a -((9)-S K
group; . is hydro an. am no, wher th o LS, optionall
subst |@'ui°e Q%?W,éfm}hgé@%ﬂ%ﬂlgo ?%Efé‘ﬁéﬁdggg 9‘“5?(@3& % tq 1o(gyl:|3lg§|l2
or O, méfblrb® 1RtcrbeydledWR;S @ T8 Referbirid grodp, wHisieithe tlkglandigd is Io‘ptlonally
optional | y substitut ed with at | east one | ndependentl l§1el ec

%/ g.pﬁyqptlonally

hal ogestbstituted aviky p hydyaweozye! o alkoxyy oxjakdis 12 gpergy
group, sub tided Brith a &, ® ‘Ffz;/lﬁylnﬁﬁggétﬁﬂldg% S}%tﬁcﬁﬁéﬁ!/ %bsﬁﬁﬁd&bﬁh hitg to éalkox

het erocycle 1I's optlona substituted group;. a
rrerﬂoermtfomelt er @kkvgsulfowls@dt ﬂhr: detsrasaele rgpoupr mqpﬂoaal swmtw@dawlw Cy to Cq

At 0UP: 1SR el Rl S LI iy DML Bl W ot

phenyl oxy, Ry G:6 Kydray9 anala;nlmo & @)kylla,mmo Otefeds) -the alh);ldmmoy,ls mpt:lonally
' al,| bsti t ut

a1t 10 G2 Biea A STl DR ket 5L g SR, Fhtbers

Cl O arpdterodRlgsisnallyvhebistiutediwieh allydst brse lﬁdﬁpeﬁdmﬂtlb/)sdsctbﬁ (oh wcedlkw ko, -

I d d I hal \
R, P RS heES S S SBReTh Lo

opti ongl t t t d 1S
oo vpot CLgRP il b&éﬁsﬂﬁ?gy;ﬁﬁﬂg?ﬁ iSO

5 t o coptionblst Sibstimtes wikh g1 loast cpejadependen alogenar (e rQ}xa}kOXYa a’s

group, r
W th aovﬁgas 81%(%%6%@ E[Tglégltg 2 ﬁ{%n;}g%e g?:ljfg) @n or h*gl oa Eﬁérlggyde '
gr oup; offi@nhaldy mﬁtydnubwmth w l@&t ome ﬁiﬂe;mlnﬂgdtlygsedmpcd adaramade -CE@)Q-IRk,yﬁ to 6

SEfED: R BRR el B Rl Ra 05 MBRROTETS

t hg aré,ﬁémgr?ugpl iér @Diyé&ﬂﬁd) : groupy st d tClqt(tdeWI dl]kylahhbm&sttha)laﬂcyl is optionally
| ndependently sel ecte al.ogen or al kox 1 to C6

al kyl pbsiifstedapth rlsast 9%{95@%69@@#@&6%%@? % @(P%rﬂg tp rﬁfﬂ@ﬁ‘é’ﬁcféﬂi“? APr 3
sel ectt%dlzhal RBERI H&Yé?éc%bé %@p typhefedn Mk Rdho MAaRRrodFBlet GofgardoptionaMy

- O - roup, wherein e al koxy grouE be optional l@é
subst i mbs’retdtedmﬁl @ttleaste@mmdﬁpen@ﬂr selestedy k&éﬁ ftjkldu??ioaﬁﬂ G(RRO-Ryrgrpup;

JRLe s ea nakpboh iRy SR 4 ER, 18 bfalersd BRI pl BPRUIE S

gr oup; granpl ﬂlﬁerﬁh the alkylhgmumlswpt@iallycsuastltaﬂe& ovith, a bydroxy, ade: tC1C.a)ka3g; a 3

o 80 BaP iy BRSO g OBRE R ST e b 10

conpourg gffupFar OO M) grobﬁ@a 03 msﬂaz, giduf! aHC(S()LBIHéfQ gioup; a -C(S)-O-Re

har naceut i cal | y accept abl dr at e, or clathrate of
g ai d coRpBAT(O % gl'OEP, a-C ?N'R S-Re gl%up; ora C?ﬁ - fgroup,
25 R. is hydrogen; an amino, wherein the amino is optionally substituted with at least one

independently selected C; to Cg alkyl or Cg to Cyp aryl group; a Cs to Cyp aryl, wherein the aryl

is optionally substituted with at least one independently selected halogen, haloalkyl, hydroxy,

C1 to C4 alkoxy, or C; to Cg alkyl group; -C(O)-Ry; a 5 to 6 membered heterocycle, wherein the

heterocycle is optionally substituted with a -C(O)-R, group; a 5 to 6 membered heteroaryl; a

30 thiazoleamino group; a C; to Cy alkyl group, wherein the alkyl group is opttonally substituted

with at least one independently selected halogen, a C; to C4 alkoxy, a phenyloxy, a Cg¢ to Cyo

aryl, -C(O)-R;, -O-C(0O)-R,, hydroxy, or amino group, optionally substituted with a -C(0)O-R,
group;

Rq is hydrogen; a C; to Cg alkenyl group; a C; to Cg alkynyl group; a Cg to Cjp aryl

35  group, wherein the aryl is optionally substituted with at least one independently selected
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and (ii) a pharmaceutically acceptable excipient; wherein, Xis
hydrogen;. a C. to,C6 al kyl, .oRptkaqnal | subst tut th one . or re
hal ogeﬁ’@k’g&n’ rﬂ’j‘}‘&r@xﬂ‘?l&ga%u’p COQS"Qgieoge @SMEAYIK%QW "@ﬁf‘i“gﬁ'ﬁlaluv 1
subst i tgdbiffs \Wptibnaly@abétiuted Yitaray leaS dhe ﬁndexglﬁeﬁﬂy Sel@ct@d hi¥ogda, 5 t&°CP mkyl
N, with the provisgo that at |east one of and that when A

is N, B1t8Cs elkomophwlw, G RyFap a1 tgﬁdaﬁnbeae@et?@ﬂ@é LHPER -GreEp-Ra,
opt | 0”%'h¥dﬁﬂ?%6dwkﬁﬂrémm eNMAC 1@1‘&1 Qrdb‘ﬁgn%l?y subs@tuid m&&@ one

stituted with at

hetero aryl group optionally su
| eadt mi;@emdm@bmwﬂh¥0M@gﬁmebg@umup, a C2 to C8 al kyenyl

oo oy Beis B Bt 2 S0P G 2oty ERudZWRBHRE (R afl) B T Botionally

at | eastbstinged mithme tarzisatnmleyndapémtenﬂayjsdhaltadgmmgen)oo alkary gmupad)rl@t]:anmm@ aryl

or oup. s i Berncfatin 5iop Tl eadioges Riba ReCaiscE R beted

at | eashmo(ge@otﬂﬁ@geg}daﬂt | y sel ected hal ogen, oxo, am no, alkylam no,

acet am no, al roup, Co to ryl groyp
optiPonal 'y tslirugta. utt%dé< %%}thra m%@?ﬁ[yn hsméeﬁlew&grﬂtﬂga%%%d?@aerﬁ&nﬂy
gr oup, 548189 hhdgén h@rhﬂﬁ?nc‘:b&) CY ARGk @ydﬂot CQ fo @msaa»&lf QPWJ(O)VM%%IF v&ﬁaﬁ‘em

sul fonyl is optlona y stitute 3t

10 memntsks @&omg@m@w te: opignallyi wbstgw@@u yntthﬁ éfraéii qme @nhf@ %nrﬁlkrz;{@r@wmndsﬂw
option

sgl :‘ony ,lygafn al Q'It s‘%ﬁj géélﬂaltng} S%bglmtwlvg& rte0 ehet éc??%tfycée@(:%dlqﬁalogm
opti onﬁymmeMi@mmWXMOam-Cl@éOﬁﬂkﬁlgrpup @hd -NHRb; a 5to 6

al byl S%ES%‘?%@@ a%“*s%ffma gt & 6ok eéﬁ%lﬁg'ﬁrgﬁ‘%i tuted wit :

at | east on ent sel ected h dr.ox

fo 15 menberd AABFBIRIGR GBRE o AT Tre (B LAReCuEE Mt Snsidting
het er ogysehfalfyf Gfife 69)8sddidriofd abmyoddRS Foimiled)wi t h at | east one

i ndependently selected C, to C4 al kyl group, which C, to C4 al kyl
group is optionally substituted with at |eastRgne independently
selected C, to &4 al koxy group, am no group 20 al kyl am no group, or
5 to 10 nenbered heterocc:é(cle group a -C=—B' group; or an -OR
group; Ra is hydrogen; ¢, a -§(O O Rb group; a
-C(O-NHRb; a C to C8 al k) W 'the al fy—Broup is optionally
substituted with at |east orfe i ! ARt |y sgl ecte hydr oxyl ,

hal ogen, C, to C4 al koxy, am . acetam de, -C(O -Rb,
-C(OORn, C6to 25 Co aryl, het erocycle, or 5 to
12 heteroaryl group, further V\,herel n Ne al kyRailm' no is optionally
substituted with a hydroxyl, a C, to h al koxy, or a 5 to 12 nenbered
het eroaryl optionally substi t ut ed withHr C, to C4 al kyl, further
wherein the acetamde is optionally bstituted with a C, to C4

al koxy, sulfonyl, or alkylsulfonyl, ftrther mherein and the

hetgrocycl e groReb S CRLONALLY YA WARIMAD & Guonlele 2o K¥hpoume,

onal |y
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 C; alkoxy, optionally substituted with a Cs to Cj 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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30 hydroxyl group, -C(O-R -C(OOCR,, or an oxo group; Rb is

hydroxyl ; an.am no; an al ky | ami no, wherein t he %ﬁy ﬁ mno is .
opt | onal ly debéﬁlb’?li‘j’f‘lé'dgr\ﬂ)r‘ﬁ 1 G B/ @yl srowm ORHP syRstitpied (vt #npalkylthio
C to Gl kexyi0 %e%aﬁe?ed]{?etéfgﬁ?ﬁ be€d to K ﬁffloﬁbfﬁﬂ SPt%Bll?EHﬁ{shizhted w1|thk atI least

substltut d with at | east one indepen y sel ected y
oxo, - og¢ @deperdentlypelecta Rogmpheﬁb& Edalkzenyl gegup} a Gpttd &raalllkyylyl group; a 3

bst P
51Dt 4 bl 1o, Whkie el e BBl tonaly St P
19150ptat dewat one sodependeantlydselictdd balogena sixop ammoncﬂlgdmimnt |agetgminec tthiid, or
hal t al k nmber ed_het . 3 12 .
ronber AUSHBELFSRcheS dPold, MR AeEfaTioraPboybret 3 Srbroan e i
subst i topﬁe:chllw bilibs@itutt® agith odte 1dasdpe nﬂﬁepdnylexem eehetédaﬁelbgm,dexo amino,

-(OOGR S5 to 6 rrerrberedh grocycle, or to C6 alk
opt | onallqy;ﬂny%safﬁtm% thp+ 97 atk %reszgn or gCs ¢, @@rsl HPYR %O%a%mabsuwted

0 0P, v Aidsd GHEIi RS G saectadﬁ,gbgpc:s al kyl, wherein 2 ihe a kyl is
opt ionally _substituted ? | east one_ i ndependent ly selected C,

tol@®4 al koxYe ie6a thglogew argmano,amrn'go, arsuifonyly wheraie the rsafonyd isr entiparlly

group, M\%&%ﬁﬁé&‘w&tﬂ ”Eort‘? ar J?%tf{oofbyxgkﬁb%&’gg@%cﬁ@g?% il (%8131,%/ rein

substitu I east“ohe I ndependent

0X0, Lot mm@gmmmmm substitutaddmitgem C1atohdrabspll <C(@)Ret 0CDO-R,, a
mber ed, _h t kyl. .+ 10 on
RSPt BTt 858y ConebhelsR i sterfat R Rnatl) Bl o -

al koxy ,C(8)@-R,} eCD)-NER e hedtoleinemberyd heteraaydef 05 16 6rméﬂiberredi heteroaryl; a C;

het eroc';[l(gjl (Ij fc(ﬂ%gfl %@&a)g é‘)Fig'Lé‘ gfky&ggaupN S%%‘jﬂagyo stl md&@ﬁ(eﬁ%ﬂ one

gr oup; jsdepeiideRily Belebte® Wydrokyt, Hab¥gen,- #mins, 6F GUid; lzoﬁlne%:begdshet&oa(cle group,

group; Re i s hydrogen; an am no, wherein the amno is optjonal
subst i tiherain dhe pmimo greag tané rheterqpsclp rEIee Ageentiopalbe pekstipedcwith gt ¢@st one

| kyl |
opt | ondp PRy SeBlel| GPIRUEL oyl ard, SO to CIPHEN hehlf, & fhionktty
haI ogersubsluaitcchhakghl at lwsirmeyindepdﬁdemb' @eceddkﬁxyo @y aligpxy (grm ahimd group,
t

2P o clpstating s sna 1o, T FRORROE LASRRLSIE 40 @ TS oats orsm (OB,
rrenbercgebdpeteroaryl a thiazoleamno group; a C, to Cs al kyl group,
wh th l, i | tituted ' t |
one. 1 ndependoii Pyriset: iCrikuigns -0 Fezeia 50y il Reim by Rtk
6 to GHireiRtld alk typ(gglrpRm opﬂo@af& @)lbcs}ﬁtute&%ﬂlolty 1east06neaﬂid@ﬁerﬂéﬁﬁ$p selected

optionally substifuted with OOR'" group; Rd is independéntl é
s to

hydr ogdgidrogylChalegencE 40 ke alkpxyy aming, abkylaming aegalaid@yrg(p)@:botﬁf,o)@ -Rt6
to,gl O t
| 028 OS5 Eiga Pie, HRRLetY Acdtpdict, o s RS UMbty E URR! R el He

- C( O) OaRylandno wCRezonaiiy sub&ituted vath ahjqrbxsg,raaﬂpto Ghdkex)r; orhé tal llﬁyhembered
group LS, optionall t|tu edvmt e I n end nt |
sel ect FPD 20 lonély o) S“&He NS (?1 %é (ﬁﬁ%{t %@F FWI C\éEén‘i’e is
ﬁl (? ar y uorﬁlly@ulgsvt%ﬁ&éﬁ)ﬁ’itﬁd d]&b&@ﬂcbxj/ sul-f&i(y@)orﬁﬂcylsuﬂonﬁ( fdrfRer whél'éln and the
ydroxyl grou ereint gro is optionally
subst i Kﬁeﬁemyw t2FOuP; 18 qp&a@fﬂ Yo%“i"lﬁ"&& petice ﬁ« 1§ Co levé prionadly sybyiitged with a
hahgal E¥{koﬂ¥10%8up 3@ (ﬁeR,'],SCfD)@lﬂ gggjpox@grgupto C6 al kyl group, wherein

t he al pis ptlona
Ry is hydroxyl; an ammo 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 C¢ alkyl, oxo, -
C(O)0O-Ry, or a 5 to 12 membered heteroaryl optionally substituted with a C; to Cy4 alkyl; a C;

35 to C4 alkoxy; a C; to Cy alkenyl; a C, to Cg alkynyl; a C¢ to Cyg aryl, wherein the aryl is
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substituted vvith at Ieast one i ndependently sel ected hal ogen or
al koxy grou or to Cl O aryl

th
opt i on@ptigpa XlB%ttSFlf‘ﬁ?‘laH‘%af aﬁtonFé%@?Pegﬂ‘?gﬂY \é\@g%g ﬂ@ffe”ygré’l & {"eaEOxy’ as

hal ogep, pj Yo KHiQURY1; ¥ tol B2 Mefabede@ Heleradykik! groiim Uiherélptth® Retetokycl
substi t ut egﬂh‘h)tgh at Ieggt or?e |nglepgndentlyy 35 selected halo yele is

hydr oxgptionally subsGinted rotkyat leashene indspenglentiiosaleajed a%mlé%qc(ﬁ)g;}%neéﬁo 6
wher ei t Y, OMP B t t

| east glnlenjo%%d ﬁ.&%%gé%?iooﬁé g'rrbgu r‘?geotp %Bdlg’ps*b%??&bﬁnt%y#%gﬁg ll o@ngtlblC4
subst i hlkbed amibd gmupl enalkylaménoi grdqpemd@ltwﬁsyék)écwg@fcmdlheg is optionally

hydr ox .

hydr ox %}fﬁ,suée ‘meﬁt IS?SE %//?ndﬁﬁﬁnﬁgl?ﬂyoﬁ'degmt(% t@“% of oﬁm al%g, i@n?,sor 3

C\%dr ogen %Iﬁinenﬂc@)d }BgeroB?ld grolalla,hwhhfranyhe ginnapgnd lwncramcm)ggxupu pre optionally
erein the amno is o |oa sub e

eyl oamiRgROE: grlest B B4q Plorrofl i & Gaplt. Brap-CoPoiRseER: o

menber ed heRerog WGiRgeH; cumydr&w@lsnotlm%&ﬁb&é&ﬁy@fcﬁrgrg@m iasC, to Cs alkyl

optionally substifuted with 1 R' and 10 nisQ, 1 or 3.
3010 A gmlpnub@remu the\RlkyberouB is qr&'ﬁn@ y SbBTH{CS OVith i BYEPHY Il %94@'@5&’% a3

s a BT m%Fﬁhaccegeyk%rsktaho n¥ernbeR4l hebbr gq,?ﬁo&aaa Cig @tyProflp; a -C(0)-

phar mace e salt, hydrate, vat e cl at

sai d cBoygoaupia - CEQ)O-Rd mrmrmac@ﬂ@)-bf(aﬂldlhb gupi & -o65) N ReRal g7om 2 rﬂ{g) @i—lﬁe
i\ ( RofoR A PPoR: gE S ERANRE SR ey LB el T [ riee,
sol vat e, or R¢lighyiieden; af amalodwhenepmhadmmmismpﬂomlly)@ubshtateda#idga;rle,astmne
'S 150 }ndegendentl)? sclcctéjd C, to Cg alkyl or Cg to Cyg aryl group; a Cs to Cyg aryl, wherein the aryl
is optionally substituted with at least one independently selected halogen, haloalkyl, hydroxyl,
C; to Cq4 alkoxy, or C; to Cs alkyl group; -C(O)-Ry; a 5 to 6 membered heterocycle, wherein the
heterocycle is optionaliy substituted with a -C(0)-R, group; a 5 to 6 membered heteroaryl; a
thiazoleamino group; a C; to Cg alkyl group, wherein the alkyl group is optionally substituted

20  with at least one independently selected halogen, a C, to C4 alkoxy, a phenyloxy, a Cs to Cyo
aryl, -C(O)-R, ~0-C(0)-Ry, 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 C
to Cyo aryl group, wherein the aryl is optionally substituted with at least one independently

25  selected halogen, nitro, C; to Cs alkyl, -C(O)O-R., or -OR,; or a C; to C; alkyl group, wherein
the alkyl group is optionally substituted with at least one independently selected halogen, C; to
C, alkyl, C; to C4 alkoxy, phenyloxy, Ce to Cg aryl, 5 to 6 membered heteroaryl, -C(O)-R,, -O-
C(O)-R,, or hydroxyl group, wherein the Cs to Cyo aryl group is optionally substituted with at
least one independently selected halogen or haloalkyl group;

30 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 Cyp 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

35  selected halogen, hydroxyl, C; to C4 alkoxy, cyano, Cg to Cyp aryl, or -C(0)-R,, group, wherein
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pis 0, 1, 2, or 3. 193 32. A pharmaceutical conposition of claim 29,
wherein said compound is a 5 conpound sel ected from Forpul as (I-

(1 -d), the lalkexy gequpfmay be opfjonally smstmmd Vith pt least gge K1 te(Cq al kexmqup\anzi the

N\ pima) ) B bl iy ot Qe BN ek Mo

(I -9) hydroxi)Cy ﬁfCMIBJXY, cygno,Rr Gt Csialkyl groups phar maceutical |y

T4 55 A pha e atebE o A sk apfho & B & B epde, 1O ™

conpound i SRais lydrggen oel-GENdGt ed from For ITU| as (1-j) or (I-kK); RZ Rz

X XN A Nl_h; is a \hyd.roxyl group;; an amino group, wherein the amino is optionally substituted
with a Cg 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(O)-R, group; and .

10 nis0, 1,2, or3.

30. A pharmaceutical composition of claim 29, wherein said compound is a

compound of Formula (I-a),

X
N N—Rs
VR
H ;
(I-a)
15 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
{ NRe
N (CH2)p
\
RV
SS
(Ro)m
(1-b)
20 or a pharmaceutically acceptable salt, hydrate, solvate, or clathrate of said compound;
wherein:
X is a halogen;

mis0, 1,2, or3; and
pis0,1,2, or3.
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R~R H(H H(lI-k) or a pharmaceutically acceptable salt, hydrate,
solvate, or clathrate of said conpound. 5 34. A conpound having a
structure selected fromthe group consisting of: CI \ NBr I \ \
N{\ I \ YFI \ OOC F Conpound Conpound 4; Conpound 5; 2; Br pJ/

N Br I $2)\ NAC| hhrﬂac%t@ﬂ o/o sitif on:le Qo Pehidieing saifosm@psned 149; a
Corrpound 7; C | N C | Nlo H/ \\ HH cl

Cofrpo aprpaund seb@ﬁ?ﬁé{mf"qqnulasx(\lw éb%é‘tﬁ)dﬂﬁ (I- g)lélsﬁ)af’f g o- NN 1
\'' NN OQH NONON H/ E d Conmpound 23; Conpound 25; Conpound
81: Br N\\ Br N Hflft &dHc. Conpound 140; R
x [o]
—
O

X
N
A\ —<o N\
N R \ R4
b " () H (I-d)
Rd Rd
\ \
X \ NH X NH
N
A\ ) N \
\ R N R4
H (I-e) H (1-f)
0 Re
X N Is.| R X JS
T T Re
N
\ I N
\ Ry © N R,
H (I-9) H (I-h)
Ry
X S
N
A
N Ry .
H (I-i)

or a pharmaceutically acceptable salt, hydrate, solvate, or clathrate of said compound.
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Compound 102; Conpound 54; CI \ NN~ NNBr I \ NdN) Ck N-N~OZF I~ \ N
NO H/ \ H/ \ H_Conmpound 328, Conmpound 329; Conpqund 330; Br_I
C \ Np 133~ gt pharmpceyticalCrompgsitipnoofalgim 2P Whergin pajdl comgopnd @y a

Conpou . ; gglnﬁ_ d,816; C. I\\ ~mal NO \ N~
Op Fp%ﬁ%a@ﬁ?@gqﬁ&ﬁ%ﬁug % Elq%)Jbrrpound 817; Conpound 818;
Compound 823; C Q) C 0-> G \ N~ \ N\ N OON, O HR\~/ H
O-/-NHH O/-NH O Conpound 824; éorrpound 825; Conpound 830 196 /
a p'-Ccd O00-0-F N@ N~TH?/-\ N OMNH O

Conmpound 831}~Coppund 83 ound 837;™(l

F/ FL/ 1i [\ N~ f 1i

N\ R1 N\ R1
H (H) " H (1-k)

or a pharmaceutically acceptable salt, h&drate, solvate, or clathrate of said compound.

5 34. A compound having a structure selected from the group consisting of:

ci No—\
DRTE

F
Compound §;

Compound §;

C

X

o

Compound 17;
Compound 11;

Compound 12;
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Compound 838; Conpound 841; Conpound 842;

O -~N\

c

NNy H/ | O/ C

I N Conpound 843; and regioi soners thereof. 197

Cl

8= A TN

o—" N‘H
Compound 824,

Compound 825;

Compound 830;
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Compound 841;

Compound 842;

@
O\/\N\N
]

H
Compound 843;

and regioisomers thereof.
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