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VITE VILL 11T =11~ *166166* VASCULOSTATI C AGENTS AND
METHODS OF USE THEREOF FIELD OF THE | NVENTI ON [ 0001]

The present invention relates generally to treating
d“%aﬁﬂ@ﬂ§3hssociated wi th vascul ar functi oni n@cTarsdons/o3i721
nore specifically to corrpour]ds and net hods i

such di sorders. BACKGROUND OF THE | NVENTI ON [
The vascular system s @ prime meaiator o (I

honeostasi s, playing key roles in the maintai
nor mal physiol ogi c functioning. For exanple, the *166l66*
vascul ar_endot helium s barrier function serves to
r egl 4P & VLIRS e 1 AGENTS AND METHDS OFUSRAHEREOF
_proteins into tissues, blood vessel tone contributes
to the regulation of tissue perfusion, and the
vascul ar endot hel FIIELD O BWHIE INVENTIGNX contri but es
to the regulation of tissue growth. The term
[Oo"lﬁg%ulostasisﬂ refers to the maintenance of this
P s Freeninystion relates grmerallyrip Mgatingdisordaynassetiaied aithevasoular
funcHIBMeS anPoRABBLScAINAS cSBEK IR AFW @%ﬁs §804kLhs 0% d[i%rders.
whi ch vascul oStasis’i s conpronlseg y preventing e
| oss of or restoring or maintaining vascul ostasi s.
[ 0003] Conpr onBALd (sl 317 :
pat hol ogi ¢ consequences. .For exanple, if vascul ar
perneability increases beyond manageabl e | evels, the
[0002% STHet vascpladgsrem ey prime gaddiated of Hompashsid, pR§iHe k@fdoles in the
organ function and ultimately survival. Exanpl es where
mai Bl ieRes GRPRTRG LRI SP 10 HRSHATYAG | Freerapit. oy s v iat prgofielinm’s
barik® | ek @lonQeselof B &lifie tHRACdn! idTRAR issues,
edema, and car di %%: edemn gl)fgléhhl e A{é?{ly%g’)%g'&grd'l%'g&t? gg Ssues,
blogst vesag] fieneorppiributes trida resdationcd f tishieqeripsidi0 269 thelwascular
bs 10 BONENRY; N t : n a '
endBBRIR < Jo RN ik Lo 0 B M 3E P Bl S B e
“vasquddstasis” mefiefsitol itteymainteranen ofitiri¢ hdmegstatic Shstulapfunytioning, and

VI HEERG. PALEHS (o by b P B P BoR YO ey i
conSfrofnih byprevRhBth the RoRYI6f G :@WbHng SHERiInAMING RcHHERSS.

growm h). [00041 Many pat hol ogi ¢ and di sease
situations are marked by multiple disregulations in

[0003]s e pmpEaraigedsvasouitassdite ssiouspathologRonequentes fioa sxasple, if
AR ERETY I BSElh long Bldkab Bl ki (Bdting sdeme may
neggtivaly ainpyct eisdveland otghe rstine ahdubimadly warsival Brarhples wiere
exp%%ﬁ%{raggulgfpevr\ﬁg _il(ﬂ?r tle%ﬁ's &osga?gclﬁgrl%élgtrer?ou\é %%t%gtls Ticlude pulmonary

edema, cerebral edema, and cardiac edema (Ritchie AC: Bovd's Textbook of Pathology.

London Lea and Febiger, 1990). In general, however, edema in any tissue or organ leads to
some loss of normal function, and therefore to the risk of morbidity or even mortality.
Similarly, excessive endothelial proliferation may damage tissues (such as the retina in

proliferat’:ive_: retinopathies) or fuel unwanted tissue growth (such as with tumor growth).

[0004] Many pathologic and disease situations are marked by multiple disregulations in
vasculostasis. Angiogenesis, for example, encompasses both enhanced vascular
proliferation and permeability, as newiy-formed blood vessels do not generally exhibit the

same level of vascular barrier function as well-established or mature vessels. Examples of
s
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WO 2004/ 030635 PCT/ US2003/ 031721 such hyper-perneable

vascul ature can be found in cancers, )

va l, ferative diseases. retlnal di seases,
rhzﬁﬁa?g&%kgrthrltls The connection between PCTIS20031031721
angiogenesi s and hyperperneability may partly result
fromthe dual action of factors such as vascul ar

endot helial growh factor (VEGE), which induces both
endothelial proliferation and vascular perneability.

stithaiys@PREAEA Y B adtSAn befthsed ﬂébﬁc#%éﬁﬁo?lr@ﬁ%ﬂdﬁge diseases,

of. anglo genic vessels, in which the intra
TSHBRIGHseases r andahpumateid arthrigs. ljl?k@sm@nemmhatwaemmdy@msm and

ﬁ}?&ﬁfyﬂk?’ﬂ) ]%grnqﬁ a&ﬂfl%gul? ﬁ L Iggal fgglg §é gtgfsggfh asnvascular
m@mgemswﬂa fanidr (VBGH), mmm@d@motﬂ shdaftRliliphkietaRyn #hd

ependence on. common . cel lul ar nechani sms, for
e%?ﬁ %e“i‘“ﬁgfﬂﬁ@ 35% SOBIECER g 2450 TEHE: {tesrianass samts of angiogenic

Wris€1f) VAR the S aVIulL aﬁ@gﬁ%cl%ﬁﬁﬁr %’c@{) ?%@i&r%é%ﬁamsms that

perrreablllty and cellular mgration

tbRch eermal yascuke bamigi fmgemnrchemeom 6! fullA farmep. rIeimeyl aisy B the case

0 n dlseas ht 0
SO BT O T RS iy B oI on common
@ﬂtrpnm&mhanﬁﬁs fm&smmb(bih@ﬁd Sastlio$ b irhdan GRAKEEbIy Hich would

exa n_their evel of action along
T BBk 2Pt B lar o e s 870 coliyir SuERien@ntplbsing
M‘&ﬁb&ﬁeﬁ@ o 118t B Spehib ?fcﬁ@%ﬁ’ Ly %oﬁlg)g&fen&t)@{ro Bxgg@?&éalg tibkases,

angl ogenesi s and vascul ar’ perme
tenj mpghtimivalyewasaidstasic agéngs thet iyt upoh Ionemcmmg components of

FRMRFL i BREDTE% B P ST, e
Sllgﬂalmgwdadlf:s) ©neaich ekanite begud Be &Smledth&aﬁb%hél Agt 4t 1mpacts

_g usting both transcellul ar perneability (anenent
PHr g ﬁaﬁfldﬁ%’f"ﬁ%PW@%@%ndot helial cells via a

networ k of vesicles) and paracellular perneability

(00058 R v 29 o flitnbhdtind R escRlogta@isNS b ﬁiﬂlﬂ%ﬁ&nc endothelial cell responses to
i nter-endot heljal cell junctions). dend i s nost

EBVAmAMeptal Kignals (such a3 Bynexia) for @mc&c@veea@ca@vﬁpr erammpie, the vascular
]ﬁ@gﬁ LI o i NCcreg s

Bg%lgcféee lpt)é(g?lrlrne algzh%nc? ?? aatdj‘%% %g pq:i'a;ﬁgcehl(ﬂar [ RPTmeabl ﬁty (movement
pd Slucloqnt Ipkateins avressdndothelva Ic.ellsl\/bl}al”taﬂut\?bﬂk(rﬁ" lvksicles) and paracellular
Eara%ﬁllu ar vascu% gﬁg sults, from.a breakdown

RE Rl By orema o BN GEd Bredris Retisr injer cpiatheing cell janctions).
HazsalidthbaotimdrlBthbudi @&Fésﬁﬁ Fron 8 bERRBdHHinttee mfe?-%ﬁg&ﬁehal cell
in cytoskeletal support el enents that maintain nornal

Samiertleading 1o ingreessd pureeeliulaspeangibiliysd ﬁ@tcméam’@dd poweapillary
%HPIE Cf!vglg RiecHbSSRlaH AR Atk ERAR S laﬂice resltS BBR e breakdown in

mter-cellular junctional integrity, via the dissolution of tight junctions and coupled to

changes in cytoskgletal support elements that maintain normal cell-to-cell apposition.
Several vasoactive mediators can trigger dissolution of these cellular cléments including
histamine, bradykinin, thrombin, nitric oxide, eicosanoids (e.g., thromboxanes and
leukotrienes), platelet activating factor (PAF), tumor necrosis factor (TNF), interleukins
(e.g.,IL-1 and IL -6), hepatocyte growth factor (HGF), and vascular endothelial growth
factor (VEGF). Using VEGF as an example, the sequence of events that lead to vascular

leakage is generally believed to be as follows: reduced blood flow (e.g., as a result of



hi stam ne, bradykinin, thronbin, nitric oxide,

ei cosanoids (e.g., thronboxanes and | eukotrienes),

pl atel et activating factor (PAF), tunor necrosis

factor (TNF), interleukins (e.g., IL-1 and IL-6),
hepatweyivessgromwt h factor (HGF), and vascul ar PCT/US2003/031721
endot helial gromth factor (VEGF). Using VEGF as an
exanpl e, the sequence of events that |lead to vascul ar

| eakage is generally believed,to be as foll ows:

reduced blood flow (e.g., as a result of VIWD

04/ 030635 PCT/US2003/ 031721 .3 .thr for t| on
D R ke B VM AT T AR i eghation 0f VEGF
pHPNRE AtHicHNeAs ty%ch&{ @ﬂ\%&dlmeaka‘ﬂ@ ITahs Veag $kQ is at the level of
i nduction of vascul ar | eakage. This VEGF effect is at
thy endowml cell, mtotleer avpads YWBGF d@ 1o, 8p¢¢1ﬁgt\1fé3F IReIptiys expressed on
éﬂlc__téﬁ?l 1 nghsrlgadtsq ? ca%& 0 H@%ﬂﬁﬁ? ]I%%x?{;ﬁe Ss?l'lxeulf)%s of normal

i al ceI to a casca

mmnﬂmcbdmrrfahungl I Thetelisre) K}Sﬁfe@ﬁngl &feﬁ@intracellula.r events, vasulostatic
i nterc L1 ul arstgarrl er function.. Therefore,

LS ERY ?1@0% © peaafNe ey %tfren&?%?ﬁ‘%“talv%%lﬂsc%‘fha%slhé’PO’“a or
A6k Pe MOMh@r QA LS VEAIE afte BRtdbY Svdtk b fds®rOfasculostasis.

envi ronment al signals such as hypoxia or vasoactive
nmedi ators such as VEGF, and thereby work to restore
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Ki nases are_ believed to nediate the phosphoryl ation
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I ssol ution of

erens junctions an
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chain (M.C) are al so act1 vated, resultl ng in cellular

contraction, and therefore an.o g ofﬁécntercell | ar
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co-therapy approach to reduce the deleterious side-effects of such therapies. Furthermore,
- in many cases edema formation causes uneven delivery of therapeutic agents to diseased
tissues, therefore vasculostatic agents that inhibit vascular permeability could be used in a
co-therapy approach to enhance delivery and efficacy of such therapies. Finally, as edema
is a general consequence of tissue hypoxia, it can also be concluded that inhibition of
vascular leakage represents a potential approach to the treatment of tissue hypoxia. For’

example, interruption of blood flow by pathologic conditions (such as thrombus formation)



t herapy, therefore vasculostatic agents that inhibit
vascul ar perneability could be used in a co-therapy
approach to reduce the del eterious side-effects of

sugly hhansapk es. Furthernore, in many cases edenﬁc,r/U 2003031721
-formati on causes uneven delivery of therapeutic age R4

to diseased tissues, therefore vasculostatic agents

‘that inhibit vascul ar perneability could be used in a
co-therapy approach to enhance4delivery and efficacy

of such therapies. Finally, as edema is a genera

eomsd cpl enicreemdiont (sschus chi;dﬁlﬁ»ld:@a o fanCieesplsiati®e and angioplasty) or
oncl ded th‘%%knhlbl on of _vascul ar Ieakag

Ak RGP er otf preiaband prephylactisalbsing wesculostatic

¢§mgmmQaﬁ@gb@wu595ﬂnﬁﬁgﬁgle i nterruption of blood
fTOM/by pat hol ogi ¢ condi ti'ons (such as thronbus

formati on) WAD 2004/ 030635 PCT/ US2003/ 031721 4 or
medi cal i ntervent i JEMMARY HEJNNENTIGN or gan
transpl ant ati on; and angloplasty) or physical trauma,

WS}j b?hetﬁr edvedh 1@8%8' af%gh%va(:t | Ca:hnﬁéical compounds

usi ng vascu ostati c agents aSeC
p@rqﬁgtbjelwascyalosmaﬁs (Eoﬁpl&urldlleENﬁlél ﬂh{t@ﬁ@fd effedtive for the

BB TR R R R oG P ek, e o repeusion
vasue&lh@ﬁé ix?lh'ﬂ? aBg @icer, FSOSKRRIPIISTHR, dAGHdsRDAOReBER are provided

fective for the treatnent of such indications as
d%fa%a dporfers assoriatad Wik gommrpTndted vascukistasisaexamples of which are

T T e —

hsgociated stithrefinhl dizeates andemoei otk ofithdlcaBriunedddebed herein are
vascul ost a exa es of which are edema resulting
FRS e RS et M e P Ky tyiasid serof Bnleisgeine inase
&t bigoRg) FQ IR ARSIeS SrRBERK iAkiBHo th retinal di seases and
cancer. Sone of the conpounds described herein are

i ve kinase.inhibitors, including but not limted
T00E7 s g

3&

Yrsculegtaticagegts, AlpRecerin fembingasR Withethch pgets are effective in
Pk aaRntr painteab B by ][eh'ﬁm ¢k bdiSee nggoﬂ on%%%od.ﬁnent the

vascuFostati ¢ agent s; on& or ih conbination Wt
anyratompronidss a apmpedifiertdntaining a thrrapeiiicajlyvedfectiveaamount of a
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containing a therapeutically effective anmount of a

([ilissl0) ﬂmdn@érnﬁd’ahnbmy&ﬁhnmnoﬂ p@viples b iptiedd fo€ fbdtihg a disorder
acceﬁ%% carrier. [001 ] 1n.one enbodi nent, t he
ARSI Sy ORRATaRseq v S 57 2 FRRIEH] GRFRISEISEPURFtering to 2

aubRE( RhOM Wekbr £HOLRICAN 2RGuMHdEE ‘db&gglﬁﬁ' tat'if'a Jasculostatic agent. In
subj ect, conprising adm nisterin

an illustrative example, the method includes use of at least one of the compounds as set
forth mn Structures I, I, I, ITa, IV, V, VI or VI or any combination thereof. In one aspect,
the compound is set forth in FIGURE 1.



- subject in need thereof an effective anmount of a
conpound that is a vasculostatic agent. In an
illustrative exanple, the nmethod includes use of at
| east one of the conpounds as set forth in Structures
L wio2004l0Bg633 1 1a, 1V, V, VI or VII or any conbi natgrars2003/031721
thereof. In one aspect, the conpound is set forth in
FIGURE 1. WD 2004/ 030635 PCT/L' S2003/03] ill 5 [0011]
I n one enbodi nent, conpounds gre provi ded having the
structure (1): O HN Ar (PO (R2)y I I H(RL )y I
wherein: each Ro is independent] -000H, -OR,
(00K i ometsammeR IR, ComOuRHe PN ARk hecrTaRen(ly -

2, each Ro is taken together to forma 1, 3- dioxolyl
ring, or each Ro is independgently al kyl, substituted

al kyl , enyl, substituted alkgquh_é%yynyl

subst at&yé//substltuted
(R¥ﬁ+€%|ky|, ic) substituted heterocyclic,
aryl, ' heteroaryl, substituted
_hetero o ~ - | tuted al kyl arvi,

aryl al kyl , aryl al kyl , aryl al kenyl
substituted aryl al kenyl, Ikynyl substituted
aryl al kynyl , hal ogen, i nFanido, nitro, or

thioalkyl, R and R2 are aqF i ndependent |y hydrogen,
al kyl, substituted alkyl, a Qényl, substituted

al kenyl , al kynyl, substituted al kynyl, cycloallcyl,
substituted cycl oal kyl, heterocyclic, substituted
heterocyclic, aryl, substituted aryl, heteroaryl,
substituted heteroaryl, alkylaryl, substituted

al kyl aryi ,giakylal lcyl, substituted arylal kyl,

arylalkenﬁ’ Subst it ut ed aryl al kenyl . aryl al kynyl, or
substitut ed ar \ehetl Ryisyhdependently -H, -COOH, -OR’, -SO3H, wherein R’ 1s —

H or lower alkyl, or when x = 2, each R, is taken together to form a 1,3-
dioxolyl Ting, or |
each Ryis independently alkyl, substituted alkyl, alkenyl, substituted
alkenyl, alkynyl, substituted alkynyl, cycloalkyl, substituted cycloalkyl,
heterocyclic, substituted heterocyclic, aryl, substituted aryl, heteroaryl,
substituted héteroaryl, alkylaryl, substituted alkylaryl, arylalkyl, substituted
arylalkyl, arylalkenyl, substituted arylalkenyl, érylalkynyl_. substituted
arylalkynyl, halogen, amino, amido, nitro, or thioalkyl,
R; and R, are each independently hydrogen, alkyl, substituted
alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, cycloalkyl,
substituted cycloalkyl, heterocyclic, substituted heterocyclic, aryl,
substituted aryl, heteroaryl, substituted heteroaryl, alkylaryl, substituted
alkylaryl, arylalkyl, substituted arylalkyl, arylalkenyl, substituted
arylalkenyl, arylalkynyl, or substituted arylalkynyl,
GisNH, O, S, or (CR’’2)p, wherein R”’ is —H, lower
alkyl, or acetamido, and wherein p is 0-3,
Ar is aryl or heteroaryl, and
x and y are each independently 1-4.



Gis NH 0. S, or (CR'2)p, wherein R" is -H, |ower

al kyl, or acetam do, and wherein p is 0-3, - Ar is
aryl or heteroaryl, and x and y are each independently :
1- o A6y 04/ 03063S PCT/ US2003/ 031721 6 [0012] |y S2003/03172
anot her enbodi nent, conpounds are provi ded havi ng The? 1
structure (Il1): (ROx (RR)Yl NO NH(RL)y II
wherein RO, Rl, R2, x, and y are as defined above.
[0013] In yet another enbodi meat; conpounds are

provi ded having the structure (111): (X)) mZ2 71 Z

) Il Mn 2Z5 2726 111 wherein: Z -Z6 are each

i ndependently C,_ -C=0, N, or NRa, wherein Ra is H
19933} 1n appthey shbpfiimens toriplopnds wreeprovidedsiaivih esthib stricure (s
are hal ogen, hydroxy, oxo, or amno, each Xis

i ndependently hal ogen, -ORb, -NR b -SR, wherein
Ro is -H lower alkyl, -(CH2)2NH CHS)\\
- (CH2) 3nor phol yn-1-y1,
\<Ro)x
Raly

(Raly

I

wherein Rg, Ry, Ry, %, and v are as defined above.

[0013] In yet another embodiment, compounds are provided having the structure (IIL):

(X)m
Zs Z
23/ N X
| | -,
24 ~ / /
5 Zg
I

wherein:

Z,-Z are each independently C, -C=0, N, or NR?, wherein R® is -H,
alkyL or substituted alkyl, wherein said substituents are halogen, hydroxy,
0x0, Or amind, .

each X is 'mdeﬁendently halogen, -OR®, -NR®,, or -SR®, wherein
R® is -H lower alkyl, -(CH,),NH(CHsCHj), -(CHa)smorpholyn-1-yl,
~(CH,)3(N-methylpiperazinyn-1-yl), aryl, heteroaryl, -(NH-NH-R"),



- (CH2) 3( N- net hyl pi perazi nyn-1-yl), aryl, heteroaryl,
-(NH-NH-R ), WO 2004/030635 PCT/ US2003/031721 7
-(NEN-NH-R ), wherein R is Hor |ower alkyl, each Y

i s independently -ORd, -NRd2i -SRd, or -OP0O3H2

whe PSP/ Rg3T s H | ower al kyl, aryl, heteroaryl. PCI/US2003/031721
-(CH2) 2NH( CH2CH3), - (CH2) 3nor phol vn-1 -yl , or '

- (CH2) 3( N- net hyl pi perazinyn-1-yl); or each Y is

i ndependent |y al kyl, substituted al kyl, aryl,
substituted aryl, heteroaryl, substituted heteroaryl,
or hal ogen, wherein said sqbst it uent s are selected
from hal o WN‘N@%%WWQ 15RO lowRiliodH) 2, wherei n
Re is -H, ,OlnRvet a Id, Ql Y
IS |ndependent y g—éﬂdeg%%élnﬂ} %Nl—l\lg(? SH! or COPERRY
CH2 NHCH2 at~kigidein K‘fl—ﬂQHl—lﬁHZﬂranl aoyl heiSidaan. y@H'))OI\TH(CH')CHg,)

SRR e R R G e S R

Y is taken togedheristimidperidantlyfausedubstmired hl!‘zvl Qlfyl substituted aryl,
het eroaromati c rlng system and m.and n are

i ndependefhgteipanylisy %Jmt%E?té}’Q‘r’I%h‘éfrPaZ!Sen Zgher% Smgﬁﬂbsfﬁlems are
are each d § t h&&gwl -H,
or 4-hydr gl;(l)c/%gﬁdﬁ ﬁk}“ﬂgﬂgr‘g@%}aﬁ)Fic’;rrF:—l\]rIga t gr eo%d)?Oﬂ% Vi ”
still anotibweer atityh adylyeriteieroanyh onrash ‘énssn@p@vdqm@lm CH-;Elycmvl

2 7 NT RS SIoEETRe LSEETL T, CRpaade,

wherein:  dH/NHEH,sEBhROEarys, lmSM@HﬁdateMa}ﬂfleGH.zNHCHasubsumted

oxyaryl ene, thioal kyl ene, .
heteroaryl; or when n 1s 2, each Y is taken together to form a fused aromatic

or heteroaromatic ring system; and
m and n are each independently 1 to 4,
wherein when Z;, Za, Zs, and Zg are each N, X is NH,, and m=n =2, Y 1s not
phenyl or 4-hydroxyphenyl,

or tautomers thereof.

[0014] In siill another embodiment, compounds are provided having the structure (IV):

X)m




substituted thioal kyl ene, or substituted oxyaryiene
linking noiety, Cis 5- or 6-nmenbered aromatic or
het eroaromatic ring, each X is independently H, OR,

NRRvo fh4/Sfksswherein Ris H or lower alkyl, Z]-Z4 are
each independently CH or N, and nislto4. [0015] $Fﬁ/LSZ""3”’3172]

still another enbodi nent, conpounds are provided
having the structure (V): G(RL)X G(RI)Xx NMHNM -
y(R3) /--0 y(R3) ~---0 HH \a Vb wherein: R, X,

and y are as defined above, R3 is -H -SO3H, or

- SO2NME2, wiYkres:: NH, CO. SO2, (CH2)p, wherein pis O to
2, Gis aryl or heteroaryl, and x and y are each

i ndependent | y b-igan {I@Emﬁ]Smetatedearylhm ogpdreldnaytnsalicylene,
there are pr ods fo ting disorders .
associ at e %Gl?t]éjdetgﬁ'?‘gﬁ%' &l R'?l re? ene {IFpe ek
adm ni stering Cds 8- sinekibetdd dodic bhﬁrt&@&oﬁﬁuc ring,

ef fective anmount qf .a compound havi ng the structure

(VI): A M VI c&8d 2 508desnd3slypEr QRS20 0K, wizten & is H

wher ei n: Oﬁo%ga_ﬁ?,pre each i ndependently -5- or
6- menbered aromatic rings, wherein at |east one of A

and B is an ar dmei e dact edepymdentlyGHgr Kaandng at

mis1t04.

[0015] In still another embodiment, compounds are provided having the structure V)

G—(Rq)x G—(Rq)x
t;l—M ‘ HN—M
(Ra) MO D
yiRs L~y ¥(Ra) A~ °
H H
Va Vb
wherein:

R}, x, and v are as defined above,

R3is-H, -SO:H, or -SO,NMe.,

M is NH, CO, SO,, (CHz)p, wherein p is 0 to 2,
G is aryl or heteroaryl, and

x and y are each independently 0-4.

[0016] In a further embodiment, there are provided methods for treating disorders
associated with compromised vasculostasis, including administering to a subject in need

thereof an effective amount of a compound having the structure (VI):

m

(AB o

VI



| east one heteroatomin the heterocyclic ring, each X
is independently -H OR NR,, or SR wherein Ris H
or |lower alkyl, each Y is independently hydrogen,

al kyl, substituted al kyl, al kenyl, substituted
alvkenyol/pzmmbkynyl , substituted al kynvl, cycl oal kylcr/us2003/031721
substituted cycl oal kyl, heterocyclic, substituted
heterocyclic, aryl, substituted aryl, heteroaryl,
substituted heteroaryl, alkylaryl, substituted

al kylaryl, arylallryl, substiPuted arylalkyl,
aryl al kenyl, substituted aryl al kenyl, aryl al kynyl,
substi t utwberamyl al kynyl, or oxo, with the proviso
that at [ east

each Y is .take alngée%rﬁg% %d%/pgpﬁ%gﬂf ugég"me nbé’ﬁfiﬁlﬁr%mém rings,

ring systeabefi@néasi i oA HeES is ANGoREMRbrecyclib ding ARGNg at
m and n are each independently 1 to 4, thereby

treating leRE caiedeicrnatom mibe Mpierasyyha ot her
embodi ment, | n‘éﬁ:ﬁ&g\ gkﬁ%%{f@&ﬁy I emadp ﬁ%ﬁ%ﬂ@ £

a subject in nee ectlve'anDUnt

compound bﬁMMmgath structure (M1l): NA~-Nm ' 'B

(Y)n~ 1 N p/C rei and ar e

i ndependent | y S n‘%’m%y%&?? F4p8gybstmted gﬁ"yp alkenyl,

PCT/ US2003/ 03 1 Z&Bsu&ﬁed ﬁﬁéi&l Alityhyl, RESsRaASENty1, Grelo Nk,
or SR, wherein Ris H
substituted cycloalkyl, heterocyclic, substituted heterocvchc aryl,
substituted aryl_, heteroaryl, substituted hetero aryl,
alkylaryl, substituted alkylaryl, arylalkyl, substituted
arylalkyl, arylalkenyl, substituted arylalkenyl, arylalkynyl,
substituted ' |
arylalkynyl, or oxo, with the proviso
that at least one Y is not hydrogen, or
when n is 2, each Y is taken together to form a fused
aromatic ring system comprising at least one a_romatic ring, and
m and n are each independently 1 to 4,

thereby treating the disorder.

[0017] In yet another embodiment, invention methods include administering to a subject in

need thereof an effective amount of a compound having the structure (VII):

\ K
P / //

wherein:

A, B, C, and D are each independently C, N, O, or S,



or |ower alkyl, each Y is'independently hydr ogen,
al kyl, substituted al kyl, al kenyl, substituted
al kenyl , al kenyl, substituted al kynyl, cycl oal kyl,

sulsd b Ui REk=cycl oal kyl , heterocyclic, substltute¢CT“Sﬂm3m“7”
heterocyclic, aryl, substituted aryl, heteroaryl, B

substituted heteroaryl, alkylaryl, substltuted

al kyl aryl, arylal kyl, substituted arylal kyl,
aryl al kenyl, substituted arylH)kenyl, aryl al kynyl,
substituted arvlal kynyl, with the proviso that at

| east one Y is ¢uh mdﬁd?e@denag}dmnw%ﬂsm&h&eﬁm is H
i ndependently 1 to 4, ereby treating the disorder.

[ 0018] in‘EAEWﬁ%?kghbod!nent the invention provides a
method for trealiny 2 ﬂa@@&&&ﬁv }@,&%@eﬁ A8 Whlihuted atio,

conpromi sed vascul ostasi s, rrsi nistering t
a subject in ne:dktenyi rnabﬂtrﬁtedralleﬁffl,ea:lkyﬂ:d substitnted alkyayl, cycloalkyl,

compound havi ng tructu m N. ( wherein

each X i s indep qdfvﬁoa&il h%f%cvgﬂc %S%@}%‘?I?FOF%’C“C aryl,
is H or |ower aiblsﬁﬁned%ﬂhh&eﬂo&vl ndsaande lﬂEﬂe%aryl alkylaryl,
hydrogen, al kyl, subst i t ut ed al Kyl , al kenyl

substituted al kaphitures) aligrigayl asx}blgyh fithsatited azyh;lqvl, arylalkenyl,
cycloal I'yl, subgfstdk %ﬁieﬁ?ﬂ @Sﬁaﬂgﬁ:&i S&?ﬁ%&ary lalkynyl, with the

substi t ut ed heterocyclic; ary
het eroaryl , subptavisotteat ahlﬂastrcmar‘iyis noabidroasry bnd

substituted allylaryl, aryla bstif uted

aryl al kyl , arylﬁ%?ﬁ%% m&h ﬂ%?ﬁ?gg 4a1keny|,
Ethyﬂe@lvdfééﬂﬂdr theShidpelidrt Ut ed ar yl al kynyl, aroyl,
substituted ar oyl, acyl, or substituted acyl with the

provi so that at Ieast one Y is not hydrogen, or WO

2[%%] ]i§ Qt?o%lg’ef Féggo%&(&%g .%%Et}on provides a method for treating a disorder

associated with compromised vasculostasis, comprising administering to a subject in need

thereof an effective amount of a compound having the structure:

(X)m

wherein:

each X is independently H, OR, NR;, or SR, wherein R is H
or lower alkyl, |

each Y 1s independently hydrogen, alkyl, substituted alkyl, alkenyl
substituted alkenyl; alkcynyl, substituted alkynyl, cycloalkyl,
substituted cycloalkyl, heterocyclic, subsﬁtuteci heterocyclic, aryl,
substituted aryl, heteroaryl, substituted heteroaryl, alkylaryl,
substituted alkylaryl, arylalkyl, substituted arylalkyl, arylalkenyl,
substituted arylalkenyl, arvlalkynyl, substituted arylalicynyl, aroyl,

substituted

aroyl, acyl, or substituted acyl, with the proviso that at least one Y is not

hydrogen, or



11 when nis 2, each Y is taken together to forma

fused aromatic ring systemconprising at |east one
aromatic ring, mis 1 to 4, and nislor2. thereby

treating the disorder. [0019] In another enbodi nent,

t IO RYBHE3Fon provides a nethod for treating a.PCT/US2003/031721
di sorder associated with conprom sed vascul ost asi s,
conprising adm nistering to a subject in need thereof

an effective anount of a conpp%nd havi ng the

structure: (X)n1N N— ~(Y)n wherein: each Xis

i ndependent |y &%

| ower al kyl, eat |S |ﬂﬁgﬁ%ﬁggﬁ?ud5ﬁyﬁﬁgﬁ%ﬁﬁ“ﬁ?kyl

substltutaﬂnahkmhgsaﬁ&ﬁmwﬁmn&hbathmwb@dm%h&ﬁﬁhb

al kynyl , substituted aIIcynyI cycl oal kyL substltuted
cycloalkyL het Brisdye i and substi t ut ed het er ocycli c,
aryl, substityted,psyl, heteroaryl, substituted
heteroaryl al kylLaryT’, substltuted al kyl aryl,
ib@ybbﬁmmyiﬂsm%swdmuted aryl al kyl, aryl al kenyl,
substituted arylalkenyl, arylal kynyl, substituted
arvi al kynyl, aroyl, substituted aroyl, acyL or

[S0btTh kvt eﬁﬂb)zSHJme\/Mt tthe friventiintbsided eh@tsthaa fbrefstin® Gisdrder
is not. hydrogen, or when n is 2, each Y is taken

%S%@Cé%%‘m SPTRRSPTA 4 VAR BEDStagie oPRTBRTISING A4FIBIFteriBg O 2 subject in need
t ol m and n
pr e S S b T

PCT/ US21103/ 031721 )
m .
N
N \ \
| ~—(¥)
= 44J
N N
wherein:

each X is independently H, OR, NR;, or SR, wherein R is H
or lower alkyl, '

each Y is independently hydrogen, alkyl, substituted alkyl, alkenyl

 substituted alkenyl, alkynyl, substituted allynyl, cycloalkyl,

substituted cycloalkyl, heterocyclic, substituted heterocyclic, aryl,
substituted aryl, heteroaryl, substituted heteroaryl, alkylaryl, substituted
alkylaryl, arylalkyl, substituted arylalkyl, arylalkenyl, substituted
arylalkenyl, arylalkynyl, substituted arylalkyﬁyl, aroyl, substituted aroyl,
acyl, or substituted acyl, with the proviso that at least one Y is not
hydrogen, or

when n is 2, each Y is taken together to form a fused
aromatic ring svstem comprising at least one aromatic ring, and

m and n are each independently 1 or 2.



12 (0020] In another enbodiment, the invention
provides a nethod for treating a disorder associated
wi th conprom sed vascul ostasis, conpri sing
adRydslekdag to a subject in need thereof an
effégtlvgmgﬁnunt of a conmpound having the struct df@/Us2003431721
(XYm \i NZ ¢ >n wherein: Zis N, O or S, each X

is independently H, OR, NR2, or SR, wherein Ris H or

| ower al kyl, each Y is indepentdzntly hydrogen, alkyl,
substituted al kyl, al kenyl substituted al kenyl, .

H!(Whiﬂl quofubsibddunent, ak heverltiongyrelaa é‘ﬁstho§fb9§xtehﬁﬁg £8isorder
F%%ég% hetero%%cllc substituted heterocycli

ary SPPPTRTSE Yastulostasis compyisingadpenisteingid 2 SubJ ect in need
theter onefféctive it g laryl,

aryl al kyl substltd?égoapgﬁﬁéﬁ&lggg}%hh¥ enyl

substituted aryIaIkeB , arylall ynyl, substi t ut ed
aryl al kynyl , aroyl ituted aroyl, acyl, or

substituted acyl, with rovi that at |east one Y

is not hydrogen, or en n ‘Q?ch Y is taken

together to forma fused aro tic |ng system

conprising at |least o aro e gyn Mand ms 1 to

4. and nis 1 or2. WO 20 063 ZPCT/U82003/031|2] 13
[0021] In another enbodinent, the invention provides a
nmet hod for treating a disorder associated with
conpronisedhmaaculostasis conprising admnistering to
a subject in ne t hereof an effective anmount of a
conpound haV|ndf§@FdaﬂH (M1): AB

each X is independently H, OR, NR;, or SR, wherein R is H
or lower alkyl,

each Y is independently hydrogen, alkyl, substituted .alkyl, alkenyl
substituted alkenyl, alkynyl, substituted alkynyl, cycloalkyl,
substituted cycloalkyl, heterocyclic, substituted heterocyclic, aryl,
substituted aryl, heteroaryl, substituted heteroaryl, alkylaryl, substituted
-alkylaryl, arylalkyl, substituted arylalicyl, arylalkenyl, substituted
arylalkenyl, arylalkynyl, substituted arylalkynyl, aroyl, substituted aroyl,
acyl, or substituted acyl, with the proviso that at least one Y is not
hydrogen, dr
when n'is 2, each Y is taken together to form a fused
aromatic ring system comprising at least one aromatic ring, and
mis 1 to 4, and

nis1or?2.



(Y)Yn ND/C VIl wherein: A B, C and D are each

i ndependently C, N. 0, or S, each X is independently

H OR NR2, or SR, wherein Ris H or |ower alkyl,

each Y is independently hydrogen, alkyl, substituted

avky baod/ombisenyl , substituted all cenyl, al kynyl, PCT/US2003/031721
substituted allcynvl, cycloal kyl, substituted

cycl oal kyl, heterocyclic, substituted heterocyclic,

aryl, substituted aryl, hetergaryl, substituted

het eroaryl, alkylaryl, substituted al kyl aryl,

| kyl., substituted. arylalkyl,, arylal kenyl, . .
300 et P et g m el Py ool e disonder
agsodiaddayitty tommbRkkd vEsdRISktabidlcBFhpRERY ladmBEeringdb a subject in need
substituted acyl, with the proviso that at ['east one
tNerea! angtica st ofarempoand bavimestacare (VBdependent | y
1 to 4, thereby treating the disorder. [0022] In one
enbodi nent, the inventio ides a nethod for
treating a disorder a socié?EUNmﬁth conprom sed
vascul ostasi s, conpri$ing adm ni stering f¥ma subject
in need thereof an effective anoygnt gi%a conpound,
wherein the conpogﬂg/%§’éet forthffin Strgctures |
1, at. Ma, IV, V, "or qny conbi ngdlion thereof. The
di sorder is for exanpl e\ — | ;t6d to,
myocardi al infarction, stroke, cong@stive heart
failure. an ischem a or repeMIlision injury, cancer,
arthritis %ﬁﬁ at her arthropathy, retinopathy or
vitreoretindl Hi sease, nmacul ar degenerati on,

aut oi mune di sqca;s,,c.vséawwealcﬁ%mg@ad%ﬁﬂmdcm%

PO, or S
i nfl ammat ory WD 2004/ 1130635 PCT/ US2003/031721 14
di sease, edenn,caeh Jaspdeprndenile & Ofa NRouerSR. grhezgiyRas H
or adult r@rﬁ@ﬁé y distress syndrone (ARDS). [0023]
In still another enbodi ment; there are provided
articles of mamatla¥tsimdepenclentdy hydrogen, alkyl, substituted alkyl,

alkenyl, substituted alkenyl, alkynyl, substituted alkynyl,

cycloalkyl, substituted cycloalkyl, heterocyclic, substituted
heterocyclic, aryl, substituted aiyl, heteroaryl, substituted
heteroaryl, alkylaryl, substituted alkylaryl, arylalkyl, substituted
arylalkyl, arylalkenyl, substituted arylalkenyl, arylalkynyl,
substituted arylalkynyl, aroyl, substituted aroyl, acyl, or substituted
acyl, with the proviso that at least one Y is not hydrogen, and

m and n are each independently 1 to 4,

thereby treating the disorder.

[0022] In one embodiment, the invention provides a method for treating a disorder
associated with compromised vasculostasis, comprising administering to a subject in need
thereof an effective amount of a compound, wherein the compound is set forth in Structures
I, IT, I, Ta, IV, V, or any combination thereof. The disorder is for example, but not
limited to, myocardial infarction, stroke, congestive heart failure, an ischemia or
reperfusion injury, cancer, arthritis or other arthropathy, retinopathy or vitreoretinal disease,

macular degeneration, autoimmune disease, vascular leakage syndrome, mflammatory



packagi ng material and a pharnﬁceutical conposition -

contained within the packaging material, wherein the

pharmaceutical conposition is capable of treating a

di S0 98l 03RsSoci ated wi th conprom sed vascul ost asi

wherein the | phar naceuti cal conposition conprlsegcgﬁﬁzmnm“7”

| east one conpound havi ng any one of the structures as

set forth above. [0024] In one enbodi nent, the

i nvention provides a pharmaceutui cal conposition

conpri sing a conmpound as set forth in Structures 1.

diseasd, leliemMRrantpYant Yeje@on i Obr 20 orGRERER

thereof, in a&pphar rJrach%{:) cal ry acecoerpt a eg%%t%& aémess syndrome
In one enbodi nent, the invention provides an

article of manufacture conprising packagi ng materi al

08313 RRA B nRosition contalned within sal .

[pac]aglng na%%&MQﬁhnéﬁergeﬁ“sgnﬁl g@?ﬁﬁ?ﬁﬁ“ﬁﬂ? furg including

R}?@kmmgmatealal ainlezl phalth@dsutidatl lcsmbeﬁubxh adént&fddhwithin the packaging

Ig,% Wg sutlc gonp03|t|on can_be used for treatnent
0SSP EREHS e BEBERCRISAel AOMIPOSEISRT eAPRBIE @I treating a disorder

686 atEd A%th 3SIpraalibdMISERb st 'v%epé'iﬁ‘ﬁ{@ﬁ dﬁgﬁ'gcal composition
conposition conprises a conpound set

CoIRRRESeiidgast ong ¢ompjonhd having any Yhe of,thwrmm,ﬂ ds, seafortaalyove.
conbi nation thereof. [0026] In one enbodlnent t he

) f t
L S W BT A—

mmpxmmg a mmmmﬂ as snecﬂorm infStrucsiziel], 05 G AWi20Y, VTt ¥, 84 any
%ﬁ-‘ﬁﬂﬁ gack n conprises a | abe
Fited ﬁWHC%%hﬁWﬁﬁé RIS CREIST. conposition
can be used for treatnent of disorders associated with

MR26irPéne EoaRAM: | thd MvERRIAGBvIIEs SORRERBY $fufacture comprising
vascul ostasis selected fromis nyocardi al infarction,

BIF8RDE AbTe 8 yRMammasauticali Omnesitign coafakes Fithmgpid packaging

Rl $Hein hzﬂh P£c¥\amﬁgﬂﬁ rial @btaBFikds a8 a1 W(BI e?1l_r1c11<:ates that said
arthropathy, I nopa or vitfeoretina

m@maa¢ut1@eﬂg@mpalnpm Aan lams@d Hormeatmeited dserdersasmaiamd with

SRR AR s e VAT S5 gf a2 G oo EHition compriss <

cempoual set fondu i SEreatres ¥,'T0 T B4 ARDS) VaBevIer fiyRom8indtion thereof.,
phar maceuti cal conp03|t|on conprlses a conpound set

St | |1 V, VI
UR6T 13 O bttt iy ks Bisideg mlp/qf@e?@ssmger comprising
PadiaReGRaR69:3 :laﬁ@ & phatthab Q4] confp R BRAMHIRithin

¥k o
I nvention provides a nethod of treating a conprom gzm aging
maeidloieagn saidipsdragiog maseig rcpmpntgest arﬂebddsrhah indirates that said

Bhafbd AR AE RS R ol PP BB gt Bhor s of R vascuter

Yermability Vdakageor cathpromised vasculostasis selected from is myocardial infarction,

stroke, congestive heart failure, an ischemia or reperfusion injury, cancer, arthritis or other
arthropathy, retinopathy or vitreoretinal disease, macular degeneration, autoimmune
disease, vascular leakage syndrome, inflammatory disease, edema, transplant rejection,
burns, or acute or adult respiratory distress syndrome (ARDS) and wherein said

pharmaceutical composition comprises a compound set forth in Structures I, II, ITIL, TTa, IV,
-V, VI or VLI, or any combination thereof.



conbi nation thereof, or pharmaceutically acceptable

salts, hydrates, solvates, crystal forns and

i ndi vi dual di astereoners thereof, to a subject in need

of such treatnment. [0028] In one enbodi nent, the

i Wt/ GH63r ovi des a met hod of treating a di sorffey/US2003/031721
associ ated with vascul ostasis, conprising the

adm nistration of a therapeutically effective anount

of at |east one conpound as et forth in Structures I,

I, 1, IIIa IV, V, VI or , or any conbi nation

ther eof phar maceuti cal | ce ble salts
'[0%‘@ rlgp%%emwnpgqt = I%WE?IhPIYOVfad&F larEn 3,}%1 qf%ﬁty}%%qmpromlsed
vaah S Rl CRTRIES, JOP[%QlfU’thé MinGaERhAcH boNth¥apitidflly effective amount

~anti-inflanmatory, chenot herapeutic_agent,
. ofiatrhaasion dotperod setaigehin Strimsvwrep oJLilE, Bkt 1oV '\éﬂ or any -

BRhE SRS oAl oo BRI Sl Rl e
aﬂdrﬁyxelmiduﬁlr&mt@wﬂ@s ttaravttib e duekcttin @atd ofguch seaxjpemt
havi ng or ri sk of having nyocardial infarction

risin mnistering to the subj
(03} b %@a PP ey Ren ZrRie TRaoLahatng e disous
agsg&tdtlad ith Shécd fsthsRScomprising the hdmisidnatiod O a th¥tapadtically effective
., Oor any conbi nhation t her eof ther eb treat |owg\/1 'Qﬁ v
amab}lt@é at legsHOBOJOTNPPUSH &S éfm.fﬁ}’éh Wéﬁu or VIL or
aﬁr oui de thné%éoqog S@WF{K Qf a@c cegatits i}g,& Y Yivaidl crystal
g vascul ar age rone LS)
TSt ﬁidﬁh@dl&ﬂi ﬁiameﬁdo&rermefe@f MeombanMWlﬂaan anti-inflammatory,
therapeutically effective anount

chgrpptherpppugp @g@lt,l}p:gguqoquplatqry pge erFR;u% ut\ygy SFe \yﬁttem kinase
g{tora{M sﬁB ?%Eé@&shb@fr@ﬁfneﬁ@er eby treati ng the

I n one enbodi nent, the invention
rOV|des a nethod of treating a sub avi a -
(bP2Y To prhergbatiimenin BE AR POVHES 3@5‘%9%:{% ‘?F% {obifEpaving or
5 YR §Fila Jﬁlctlﬂ%ﬁﬂ?ﬂtiﬁﬁlnbﬂ cShbB&hE \é&mx@slﬂ&iiﬁtto eHe s@bject a

conpound &s set forth in Structures |, 11
th¥fapddtically affectiveoameuny of e ntrnpeuridas Sﬁﬁéﬂbéﬁ SWF@%%/H T, Tia, IV,

r ti t he subj ect 003 t he

nglgﬂrt\ OIﬁPbﬁ?I&égmgmhéjte oglbg* or ea?fﬁgga g Ubj ect
haV| ng or at risk of having stroke conprising
0 NinSdne lehib@ dibrent, e inudjtientprevitdser mpthod of:iaﬁtarlyg a subject having or
B FhF G5 FSOF i 1ephage SPTGPGERe /L9) o pepibiiering o the subjet
gg%éz %%éa‘ﬁ? o HDRT RS R rigoRad kg it 8 Shientes Iym I, T, IV,
63" PCT/ US2003/ 03172 16 [0033] In one
afBAF N8l br artyrremihinesion itsreod) ﬂWP@é@C@DE&%@ e
treating a subject having or at risk of having ARDS

ﬁﬁ@ih‘s&%ge LA ttﬁg ntrl&l ﬁrla%d\%y DiRefoddf treating a subject having or

peu y e Tec
at risk of having cancer compnsm0 acmnmstenmJ to the subject a therapeutically effective

amount of a compound as set forth in Structures I, IT, ITI, IMa, IV, V, or VII, or any

combination thereof thereby treating the subject.

{0032] In one embodiment, the invention provides a method of treating a subject having or
at risk of having stroke comprising administering to the subject a therapeutically effective
amount of 2 compound as set forth in Structures I, T, ITI, a, IV, V, V1 or VII, or any

combination thereof thereby weating the subject.



anmount of a conpound as set forth in Structures |, 11,

I, Ella, 1V, V, VI or VI, or any conbination

thereof thereby treating the subject. [0034] In one

e l.ment.. the invention provides a nethod of e
tsgggkggﬂgisubject having or at risk of having ¢ mgesnsir
conprising admnistering to the subject a

therapeutically effective anobunt of a conpound as set
forth in Structures |, I, Il Illa, 1V, V,"\71 or

VI1, or any conbination thereof thereby treating the

| o [ Iy - o

3], e ko ent e AL REL o il o B Whubiegt having o
atrnisklof biviliaARD§ @miptisiny findoigptingito theasdbject asthetapargichldy effective
‘'t he subject .a_ thergpeutically eff i f _a
B A L TN AT B
cdn¥binMion\ther®t tiYdrkby REat@BYhe G@fRitNat i on thereof thereby
treating the subject. [0036] In one enbodinent, the

i nvention provides a nethod of t reating a subject. ,
[M3¢ Brprsrembaimans Kheymvprianryouidesa megipgraf Feaig 2 subject having or
TS E1 00 Lopb Ao gkt DANSRBIL E B cuscary ot
afSbonieif§ acempoyndl ds,setl fotth ih Btractuiey, I, N, MM dV)/V| ¥1 or VENgr any

cophi nat L on ereof thereby treating the subject.
Cf"@g%ﬂloﬂ C%ﬁ%gﬁﬁ%gFmtgeg‘ﬁt@e?tnventi on provides a

met hod of treating a subject having or at risk of

[06B5] MY oPEsiddahent SBK agRnGy fodites @ YhsBlodCstivatisd Hibject having or
adm ni stering _to the subject a_ therapeuticall

apifleefthaying ARk CERPTSIERFRnIETIE 8 &ic ubieetp ﬁhﬁr%peuﬁcally effective
aﬁldli.lrg%flﬁrc%ﬁigbt d és’ se# fo 1.{1 %ucﬁxycs 1 ﬁ’ ]Ji/IIHQ,rIVVI\i V1 9F v ¥r any

conbi nati o ereof thereby treafing the sdbject.
cof®3Biiod themnbthendbydicating thetshigjectaivent i on provi des a

nmet hod of treating a subject having or at risk of

. ot Vit " nal di o o -
B AR R4 S ROk g o
2 frisk of havingcadema tcombrising admpmistdriag tosthe sfbgect h thenapeutically effective
Structures I, LI, LI, Illa, IV,  _V 0 n
TR LA SORPOAL RS S Tertho ot Th ol e, B VIE o amy

dA3ioh R tOABRAIRAL thel di®jdcavent i on provides a
method of treating a subject having or at risk of

havi ng i schem c or reperfusion related tissue inju

> injury
(903 Tlmege embeipiens irgnvendionmratides pgetbad phacalipgjesupieg having or

T oRERP A ol 06 s s eS8 T ST 4 s ind © e utjes

. Stitenptuticaly éffedtive ainblmt dflal apmpound W5 sevfortr in\Attuctupes TalyITl, Ia, IV,
% ?Q;?Io%l grnanty Q:grrn%%‘atigr? Slre?ebc% ﬂtlerrggl}tf {‘rga%ntg % su _]Lflzlg'! ect.

[0038] In one embodiment, the invention provides a method of treating a subject having or
at risk of having retinopathy or vitreoretinal disease comprising administering to the subject
a therapeutically effective amount of a compound as set forth in Structures I, I, T, a, IV,

V, VI or VII, or any combination thereof thereby treating the subject.

[0039] In one embodiment, the invention provides a method of treating a subject having or
at risk of having ischemic or reperfusion related tissue injury or damage, comprising

administering to the subject a therapeutically effective amount of 2 compound as set forth in



[0040] In one enbodi nent, the invention provides. a .

nmet hod of treating a subject having or at risk of

havi ng aut oi mmune di sease, conprising adm nistering to
the subject a therapeutically effective anmount of a
PEPBLUBE6HEs set forth in Structures I, 1, 11]1PCT/Ha003/03171
IV, V, VI or VII, or any conbi nation thereof thereby
treating the subject. [0041] In one enbodinment, the

i nvention provides a method pf treating a subject

havi ng or ri sk of having transpl ant rejection,

nixgt ' o
Sﬁi%m%%ié%?.ﬁﬁiqi%‘ P S Ao B plreot ireby meagns e
subtfemtt h in Structures I, I, IIl, Illa, IV, V, VI or

VI, or any conbination t her eof thereby treating t he

S ect 0 one enbodi ne i.nvent i :
O e e PG SRR bl g Shpiectdaving or
at 114154 18¥inB AVto R didiH@ b ridineOASAnisCARPI0I tBd fBject a

administering to the subject a therapeutically
theggrieaqally efigerygrimonnt of acompanng a5 setdfarth froytustares L 10, IO, Ia, IV,

, | . VI
v % Iné{b?gn coﬁ%r engl‘1 eé%deﬁgéerte{rjvgteﬁ%ég’ t%im%ie%] ector ik

[0043] In one enbodi nent, the invention provides a
[0Gs#13 deeree drobodirnéritithe lmvismémnpmirtds aahethabefitegiing aswbject having or
sin i.ni.ng. a conbi.nat i of ogpQ dset
e i
thethpeutiOdllyasTbc i@ dhduat bp‘ﬂcdlﬂﬁéiﬂﬁf a5t fobth in Structures LI, III la, IV,
phar maceutical ly acceptable salts dr at, es
V.90 gatlbor apy gambinatiosthereaiaibereby iepa i%ifle

di astereoners thereof and a pharnaceutically
[08£5ERLAD Eﬁb&ﬁﬁl@htefhe i\%ﬁéﬂi ptvi@Ne: BB bf@Ating 4 idject having or

I nvention provides a p arnaceutical conp03|t|on
at ciskyof hayinginfamnowisoydigeass, comeprising simipiswripg to the aubject p|

Ll ' 7
thirepaspalby séekvs gt ogp Sepitblid hls R SERGRM, L TR, v
Vj YWY entilosr gay ovmbtimstien fietebbthdrelry treduinpilteisnigesr r educi ng

vascul ar | eakage in a subject, conpri si-ng

e —
lonGofiprisihe U@ﬁlbhﬁ]ﬁaﬂé‘aedonﬁmhﬂibﬂ of a nipoatidigeesorth,in Structures I,

Ella, 1V, V., VI or VLI, or any comhin
II;_- H&]EéfIV ’\t, Népiéw prem(ﬁo@m%tgg:ctaprgpfo qrégipgggiapq‘mpﬂgr acceptable

bj @iﬁ%ﬁkﬁi @Yst@€omers thereof and a
Eﬁté( éﬁflf—i Fﬂé%?seﬁgéﬁf%mﬁeny - pht hal gm c aC|n<13Iersér ereotan
pliarfrabiusicdl)y dvgettanly phvamy| ) - pt eri di ne- 2, . A-di am ne. WO
2004/ 030635 PCT/ US2003/031721 is [0046] In one

(TRR I T o€ HENLARPHAY SR RaBIBLIRE b6 hion
comprising a compound as set forth in Structure I, I, I, Ma, IV, V, VIL, or VIl in a

pharmaceutically acceptable carrier.

[0045] In one embodiment, the invention provides a method for inhibiting or reducing
vascular leakage in a subject, comprising administering o a subject in need thereof an
effective amount of IL-2 in combination with a compound of Structure set forth m
Structures I II, I, IMla, IV, V, VI or VII or any combination thereof., thereby reducing
vascular leakage in the subject. In one aspect, the compound may be N-(2-(1H-Indol-2-yl)-
phenyl)-phthalamic acid or 6,7-bis-(3-hydroxyphenyl)-pteridine-2,4-diamine.



conprising IL-2 and at | east one conpound as set forth

in Structures |, 11, 111, Ma, IV. V, VI or VII or any
conbi nation thereof, in a concentration effective to

r g ul ar Ieakage associated with 11-2

aS\Snwr‘?ﬁg)%( fon. [0047]. In one enbodi ment, the  PCT/US2003/03172]
i nvention provides a nethod for treating cancer or a

tunmor- in a subject, conprising adnmnistering to a

subj ect in need thereof an efigective amount of a
therapeutic anti body, chenot her apeuti ¢ agent or

[06%%59 Xﬁ:lgocﬁ%t% ate d%ﬂegﬁ?%h%%e%s%nph%acept%fa? gp@}%ﬂ%ﬁg)ln
colipirising [B¥Pyangici amadne @Bmpheideans set fondrie Syrubiea i MATY e, IV, v, VI
_%&Ecer or turmr in the subject. [0048) In one

OT it §F R W%’inﬂi‘ﬁ?%tm&r@ﬁ?%ﬂﬂa&@% effecivartoErdach Yasaylar leakage

asSUIROSHith PNo LRELSiAY a therapeutic agent and at
| east one conpound as set forth in Structures |, ]1,
11 Ella, IV, V, VI or VII or any conblnatlon
[004 Bone efmhodimeph derinyention previfiesct hothod fortireating erapger 2 tumor

B g SN BB A EPR al REH B o

aryrg
ﬂnéfa@eﬁncﬁmﬁbﬁi} chérhethergncie bgenti steimn@ideetic agelisNin@ambeiation with
br east ﬁgcer ovari an cancer, I‘ gstrat e cancer,
2 ¢QrRBPEHhect ToEh i SFuengs § Moo Hie &Y, Vi Viher ¥H 98 &, combination

thEMRS| (Rer GRNE o NG ncer or brain
cancetﬁe [00%1]:1 I'n on?gﬁbﬁ%a?ﬁn%??@%#ggl nventi on -

provides a nethod for treating a T-cell nedi ated
W&ﬁ%hd@e emhedpnens, thyinvprtiondrromidss # nharmaceytica] composition

CSBRERELLSPUI. SELAR B ATl ol S S 1. .

ructures
4, VL VoVI M VI cprang tymisiaminnhkteof it Beowehtratinh effective to treat cancer

SRS ST R S T

alifeh@Bf gastrOinfesBhHd @& cander R86h Ednc&liGherlchfat, mﬁﬁtoan&RI kst
DESCRI PTION OF THE FI GURES [0050] FI GURE 1 shows

BERVaRAD LoapoPiesstesinaehel ymRhoms, bykenpokidpeymagesrpupg cancer,
néﬂgﬁ%:aﬁ%g h:?ﬁg ?%)é(c)%heaﬁ?/ NED %rrqlrg - 4o an ne, sulfate

salt and doxor ubi cin for treat ment of lung netastases.
(@41 én encertbodiment, fig inveation porvades @Imghwaoe trbaiine@t’lédell mediated

d}ﬁo&'gcrl c%g?g)ré‘%ﬁ% th% St ab§é§n2?€% Flﬁt%ca 132 £ cuv ?m%/ocf:at least one
cG de a3 SHcHueRs Ialmdﬂ:DfIIIﬁ ﬁ .M, 80 4r V 10, or any combination thereof
ydr oxyphenyl ) pter|d|n4 amne sul fate salt Lo
§u%ﬁé§°°&9ta§ﬁé% m%@teg: spEYRISS, PYSGoTODElD Jubipgividual
d?ﬂéryégé}g %59%7 5k suﬂjgct in need of such treatment.

BRIEF DESCRIPTION OF THE FIGURES
[0050] FIGURE 1 shows exemplary compounds of the invention.

[0051] FIGURE 2 shows the results of 6,7-bis(4-hydroxyphenyl)-pteridin-4-ylamine,
sulfate salt and doxorubicin for treatment of lung metastases. Syngeneic Lewis lung
carcinoma cells were injected [.V. in order to establish lung metastases in Balb/C mice.
Begimming 10 days after cells were injected, doxorubicin (3 mg/kg) and/or 6,7-bis(4-

* hydroxyphenyl)-pteridin-4-ylamine, sulfate salt (various doses as shown) was given LP.



every 3 days for 3 cycles. -Animals were sacrificed at
day 20, lungs were collected, and weighed. Net tunor
burden is the weight of tunor-bearing |ungs mnus the
average wei ght of normal control |ungs. N=5/group,

px0.20203([0052] FIGURE 3 illustrates the effect mafr/us2003mw3i72s
conpounds adm ni stered in conjunction with

doxorubicin in an in vivo nodel of netastatic col on
cancer (CT-26 adenocarci noma). Syngeneic CT-26 Col on
carcinoma cells were injected |I.V. in order to
establish llung netastases in Balb/C nmice. Beginnin

everd® gty Sordfdyeles c ahinmiveere saoriesded day Adilergserre exdiected, and -
ents were

B o R L b 808 e A o
of 16Rh l@64es 1ufRd Nesjehad p<tNet. t unor burden is the weight

of tunor-bearing l'ungs minus the average wei ght of
normal control |ungs. N=5/group, §)<g..02. Ic{m t hese . .
[00331aFIURE Sohpwistag the gfkect o compound$ adrninistered in conjunction with

dox%n?l%icgﬁ 54 gﬁ By gne ?ﬁéga Q¥ elaskbR chfintaftcet (@MBadentchRir®ma).
salt, and conpound B 1s _ .
Syrfeetieid CiHENGblop tacindina el wexti injeried L V. GOodEr ojesigpishiung

I 1]lustrat the effects cQo r :
308 B P S Lo SRR BB SRR s
2 ESHEE BRAN NS eiddy 3 BYRTBNBLPclCH - Rfin werecarricad ateday 20, lungs
“cells were wused in order to establis I%Jrr&gl Last ases  inus
wetencliattbd, @rdinsighad. HelumopRerden s T@FG@F&“S. 105 bearng Ung

bl d: Ldi R= b E®02.S W fad !
Bl RO PRl e g e oo balerns

- pteridine-2;4-di anmi ne
cofh®EBRROA ik, Bhis(4-hydrE+ yEHRE  ptaridirs Arotwming sigfag Rk, and compound B

. [0054] FI GURE 5_shows. a photo of representative |ung
is %agn%P@ylfl?tS‘i‘ﬁEf‘ﬁ@Aé%ﬁﬂﬂenent ~shown in FIGURE 4 with
6, 7- Bi phenyl - pteri di ne- 2, 4-di am ne (conpound B) and
(00N MGV . i11MQES theFffLiRBf Goinpbumsisrc tieespredeat igpdndien fasfco-drug
conmpounds admi nistered in _cqpjuncti i
therapy path TgxQRETp s ﬁ]ﬁ?fé‘ge‘g?erﬁﬂt YIS @grz\gn&g%%‘gag@ﬁ%@?%lé et
09BN EeSEthbhed i BalbAt QuBREaddescribed for FIGURE 3. 6.7-
“S%@@?@?%Fﬁ@di hydroxyphenyl ) - pyr i dof 2. 3- bl %raéi 6oyl
bia(-nelroxyphsghemsbriiGncidargiab s S fFpgund /B A F&jg%ﬂe}}y -
i s .shown.in.Fl GURE Qﬁ;ﬁa -ard\ERAaliR WPGURE 4.
'Ptﬁgé%né%zvﬁflﬁﬁ%]@%‘i“%%&?ﬁang g; Il g:sa{r ate the effects
of conpounds of the invention for their capacity to
(6033 FIGURE 2 stiovwdiagittodfSeprebantafivatrg gsmpdaesffom the expenment

SEaph ORI ORE Attt erorery e B ERE vt gl EfhgbdlaliHydma
a6Q8ReURd D is WO 211(14/11311(35 PCT/US201131031721

[0055] FIGURE 6 illustrates the effect of compounds administered in conjunction with
docetaxel in the in vivo model of metastatic colon cancer (CT-26 adenocarcinoma)
described for FIGURE 4. 2,3-Bis(3 /A-dihydroxyphenyl)-pyrido[2,3-b]pyrazin-6-ylamine
dihydrochloride salt (compound C) from FIGURE 1 is shown in FIGURE 6 as compound
C. N=5/group, p<0.02.

[0056] FIGURES 7 and 8 illustrate the effects of compounds of the invention for their
capacity to inhibit IL-2 induced VLS. The graphs present representative examples of

compounds cited in this application and their effects on VLS. In the graphs, compound D is



20 N-(2-(1Hindol - 2-yl) - phenyl ) - pht hal ani ¢ acid and
compound E is 6, 7-bis(3-

hydr oxyphenyl ) -pteri di ne-2, 4-di am ne. [0057] FIGURE 9
iwbustnaiees the effects of conmpounds of the '”Vﬁﬁ/b%us/tmm
for their effect on |IL:-2 induced anti-tunor actions

The graph presents representative exanpl es of

conmpounds <cited in this application and their effects
on 11-2 nedi ated reductions20n netastatic nelanona
tunor burden. In the graphs, conmpound D is

N- (ﬂ\l( (R idddip Jv[bdpﬂenyl) pithatap€ B3l Jand @hmba:hxm & @uibgk(and

npound

hyd@mhﬁngwrmwﬁmp) pt eri di ne- 2, 4- di ami ne.

I nventi on conpound concentrations are listed in

r e
OO A1 b AT ot o

Ir- 71mdu¢ddwst'-matber 1dmenng}m:g,rgp}opresmmgrn3g1tgqu dyamples of compounds
mtec;]r u&gﬁt apBﬁbe{t %%1 él%:@ }ebrneffeﬁ% I&:L %1%&% eg gg@ ct1|o%s 1%1 ﬂ:e sl%acued

melbERhEREIN Bitdée. TethaFRdpBS cBmpdaAPDUB NS (X:{ tHRthdoh2 tihHshenyl)-
application and their effects on T-cell proliferatiaon.

t‘q@{am{cw@dgapgﬁﬁg:po%M’&bg(.p-§1vdroxypheny1)-peenmne- ,4-diamine.
Invé\ht{o% &ngbw&ncgnﬁ/a!nbnpﬁg Rl iR BhRAhadt & Ashd WA 112
conmpoun IS

conBertratioh & Svénrmarengiesiskilpurdtser i di ne- 2, 4- di ani ne. _
[0059] FIGURE 12 illustrates the effects of invention

ooSATRRYOE 1 o PRIE o BBy B or e

capafitPR)inhibit i Svhnésced M-cl pi6it f2raione Tharriphs peq@emuremmaﬂauve
injection of 1.5 ng/kg U eic, Acid of ?#fnthl,g @anéﬁ&& In
exarpplgL M iAo OIRASSHES ﬁbshlwah%%tlwém% whv o tisa Progzton
@Fl éogﬁfo &ﬂ@ﬂ%ﬁ @- (m-ﬁﬁbl OR 1)ty Blpht M4 c e8idlanfi c6@Found E
by

col 'ection, blotting and wei ghing (wet
is &;éflgshit hvirbkm@nvm-@tﬂg@m%?uﬁé@mkﬁe then dried at 80C
for 24 hours and wei ghed (dry weight). N=4/group,

Fzﬁléi ﬂ{%ﬁ%gﬁﬁy kféctgb \thgnogostép%? d¥&heir capacity to

g range, in
mﬁlbit&daﬁmﬁpbcﬁatﬁmmmmlmmdhspxrsm% DW@SW%(@RPS) NIH Swiss

RSt Lo D235k 2L BIER. ML B MY

fodthi R Eiﬁné} Araftir Shvent SR REPehrids - Folir héves Sutizeqipnkiy injection
range, in this exanple formulated in 50% PEGA00: 50%

aniele Wera saptiBend fplipweribwepllsrim.ibieftiee andyeangy WS HReRt) of the
1u.{1(%)sg,ﬁ%$s':vllc%]§§n]d§legqg§%"?ﬁ ftoLW%ﬁé‘aﬁd Wass %Eg i IQIt) N=4/group,

on conpounds elr CapaC|t
6 a-ﬂgé(&-gedilesy;ﬂlchm)-piermmemm@ﬁap,fsuﬁaieseh I(@mpound E in the 0.5

g st PO e - HERRESH 1 TR B o St Dt gducee

ARDYENKGiatdd! BREma by >50% while 4-[4-amino-6-(3,4- dlhydrOJ\yphenyl )ptendjn-’i—

ylJbenzene-1,2-diol (compound F - in the 0.5 mg/kg range, in this example formulated in

50% PEG400:50% water) typically reduced ARDS-induced edema by >100%.

[0060] FIGURE 13 and 14 illustrate the effects of invention compounds for their capacity
to inhibit angiogenesis in vivo. The. graph presents representative examples of compounds
cited in this application which successfully inhibited angiogenesis in vivo. Tumor

extraceliular matrix infused with the 160 ng of the described growth factors were injected



extracellular matrix infused with the 160 ng of the

descri bed growh factors were injected WO 2004/ 030635

PCT/ US2003/ 031721 21 subcutaneously in a Balb/C

nouse. The described i nvention conpound was injected

davd yos/atnctshe descri bed concentration for 5 dayscr/us2003/031721

After 5 days the aninmals were sacrificed and

angi oaenesi s quantified based on the binding of

fluorescently | abel ed, endotheliumspecific

FITCGlectin. In the graph, c@ﬁpound Ais

6, 7- bi s(4-hydroxyphenyl )-pteridin-4-vlamne sulfate
subgitencopsty A} {EQb&mN@ﬂlme@FﬁbﬁA@YWM¢mblFﬂO%]inj&'cttei daily

)Y, i ' nds.whi ¢ch are v ul ost at.i.c
BB DAL AR SPURU U St SRS 9P B
anpdogEaeskcmanat fediseddibn the bindesd 6 MYuckeseatlyelayeled, endothelium specific
Ff*fg;der .0 ncluding but not limted to nyocardial .

&R Bribe SEply eamPERRbA s Oy R ArhYArRYRRAYE RiftiR Grigamine

S t. ocular and retinal disease, bone disease, :

pl eural effusion, edema, and ischem a. The term

"vascul ostasi s" is hereby defined as referring to the

mai nt enanc eRBLAILEDRESECRIPTTON O B ENTHON

and "vascul ostatic agents" as agents that seek to

address conditions in which vasculostasis is
[®ip Therinyerdiob proi dasentpogndshehic s vakcudsstatiesicenits mgr @ethods of

maj ntal ni ng.. vascul ostasi s. _.[0062]. In one enbodipent, .. .
3 et JBHREPR CRRRO RS BRdBF I BEBEATABSHIo! SiPTEF Fgluding but
nét drnitedQo nhyorardidl inffiRetioh, Srokdédndal visduldr ledNagd bvnlome(VLS),

| WO 2004/0311635 PCT/ . 1JS2003/ 031721 wher &i n
ocular and retinal disease, bone disease, pleural effusion, edema, and ischemia. The term

*“vasculostasis” is hereby defined as referring to the maintenance of a homeostatic vascular
functioning, and “vasculostatic agents™ as agents that seek to address conditions in which
vasculostasis 1s compromised by preventing the loss of or restoring or maintaining

vasculostasis.

[0062] In one embodiment, the present invention provides compounds of structure (I):

(Ro)x

0
/lk AT
-
- HNT e




each Ro is independently -H, -COOH, -OR, -S®H

wherein R is - Hor lower alkyl, or when x = 2. each

RO is taken together to forma 1.3- dioxolyl ring, or ,
eaohoRm3iesi ndependent Iy al kyl, substituted aIky&TanNBmm7ﬂ
al kenyl, substituted al kenyL alkynyl substituted

al kynyl, cycloallyl, substituted cycloalkvl

het er ocycl i c, substi t ut ed hetorocycllc aryl ,

substituted aryl, heteroaryl,“ substituted heteroaryl

al kyl aryl, ubstltuted alkylaryl aryl al kyl ,
substltut@%“mﬁrylalkyL arylalkenyl substi t ut ed

aryl al kenyl , afyh H uteh apyhal I MR
hal ogen, ami no, RLEM?&%FPro,RéFithlog%k9%ﬁ ﬁ%xgﬁ&mﬁ?mjils‘
are each Hndlm@md&fm loy whtgd xeg2reach Rk ¥ takehitibgdthdrid @Hm a 1.3-

al kyl', al kenyl, substituted allcenyl, alkenyl,
substi t ut‘Jg1 & W}WE cycl oal kyl , substi t ut ed

cycl oal kyl h adach RQ %%&@em&éﬂ%ﬁlﬂl&lt Kbstiielg LRSY %g\eﬁvl substituted

aryl, substltuted aryl, heteroary1 substitot
het er oar ykenyl. l@mm,/ pubsitiiest alicymddcvsldalityarsybstituted cycloalicyl,

st o RS S ARKLA e SR SESRI e e

ar yl al ky nspbstit@eid hefdrdaryl, aLBylarJyl Sﬁﬁgﬂﬁqﬁﬂ alkWﬂ?h@laﬁ:ylls‘&bstttuted
an erein

a i s aryP ot erdisan: Sbsitiod HnaliEv, aviebeny. sibsined

I ndependeﬂsdmayﬂha]bg&ﬁ%}mﬂdt 0o, eRbQ Ak MM RO 1S
-COON, x =1, "and each Rl and R2 i s Rydrogen.” WO -

2004/ 0311635 d@r@&m#%m@w@@ﬂmﬂ%}geﬁmﬁml subsnmted
Eﬁlrl—rlp EKIn E"\NQ{Q aitﬁﬂlﬁ ts%rs?m‘}ed ﬁfc akanﬂ sl bsﬁ%sgl alkynyl cvc%alkvl
substituted cycloalkyl, heterocychc, substituted heterocyclic, aryl, substituted
aryl, heteroaryl, substituted heteroaryl, alkylaryl, substituted alkylaryl,
arylalkyl, substituted arylalkyl, arylalkényl, substituted arylalkenyl,
arylalkynyl, or substituted arylalkynyl,
GisNH, O, S, or (CR”’2)p, wherein R is —H, lower
_ alkyl, or acetamido, and wherein p is 0-3,
Ar is aryl or heteroaryl, and

X and y are each independently 0-4.

[0063] In one embodiment, Ry is -COOH, x = 1, and each R; and R» is hydrogen.



HO o~ H HNHNCHH \ 1-31-4H 0OYVY---~~
OHFINHN OHHH 1-~1-6 WO 2004/ 030635

PCT/ US2003/031721 .24 00 HNOw HN . rlcc> N H
NI-7HI1-8OHOH OHHNHN (D::N1-9 1-10

WO 2004/030635 ' ' PCT/US2003/031721 -
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[0064] Exémplary compounds of structure I include:

CO,H COoMe
0 0
NH NH
HN>_ ‘ HN>-_
_ D “ D
NG S~y
I-1 I-2
OH
o |
HN HN i
\ - \_/
- T\
" s "
0 —
>—-\ OH
HN \ /
—_— OH
7N/




WD 2004/ 030635 PCT/ US2003/031721- 25 /OO0 0 HN NHO
HN O-N 1-11 H 1-12 M0 OOHo\ / HNHNN NC. H
1-13 1-14 WO 21104/ 1130635 PCT/ US20(13/031721 26 O\

] X - -
OWO biMy/@ds3sN H O O OH HN H 1-15 1-16 PCT/US2003/031721

24

\

I-7

OH




OOHO COOH HNHNNHNH H1-17 1-18 WD 2004/ 03063

PCT/ US2003/ 031721 27 [0065] In another enbodi nent of

the invention, there are provi ded conpounds of

structure 111): OP (ROXx (R2)Yy NO H(RLl)y Il
wheb@inioesavherein RO, R 1. and R2, x, and y ar @Cags2003/031721
defi ned above. [0066] In one enbodinent. RO is -COCH,

x =1, and Rl and R2 are each hydrogen. [0067] In yet
anot her enbodi ment of the inyention, there are

provi ded conpounds of structure (l111).: (XYM Z1 Z2
Z(Y)n | L6 46

ge

HN

HN
(O~
N
I-11 1-12
——— . MeO
0 OH
\_/ ]
HN

HN

\_/
2

- I-14



1l wherein: Z, -Z6 are each independently C, -C=0, N
or NRa, wherein Ra is -H, alkyl, or substituted

al kyl, wherein said substituents are hal ogen, hydroxy,
“OW@ 2009038¢¥k no, WO 2004/ 03063 PCT/ US2003/ 031721
each X is independently hal ogen, -ORb, -NRb2,

wherein Rb is -H lower alkyl, -(CH2)2NH CH2CH3),

- (CH, ) 3nor phol yn-1-y1,

- (CH2) 3( N- net hvl pi perazi nvn-beyl), aryl; heteroaryl,
-(NHNHRe),  -(N=NT-NHR), wherein Ris H or |ower
al kyl, each Y.is ind ently -ORd,” -NRd2, -SRd. or
-OPG3H2 wherein [ r al kyl, aryl,

het er oaryl , /2CH3) , -

- (CH2) 3( NHNet hyl pi perazi -1 -yl); or each Y is

gQgpendent al kyl, substituted al kyl, aryl,
@ ted/arylN, heteroaryl, substituted heteroaryl,
O

\yh%y in said substituents are selected
al oge ORe, -NRe2, -SRC, -P(O (OH)2, wherein

R isH | over al k aryl, or heteroaryl; or each Y
i s i ndependent | y gl Vi ,  CH2NHet hoxy,
CH2NHCH2al ky! , /CH2 - Bu, CH2NHCH2ary1,

CH2NHCH2subst 1 tut ed aryl, CH2NHCH2het er oaryl ,
Jipstituted heteroaryl; or when n is 2, each
aken Y-agether to forma fused aromatic or

@ ing system and mand n are each

2 to 4, wherein when Z1, Z3, Z5, and Z5
are edch N, s NH2. and m=n = 2, Y is not phenyl

or 4-hydrasyphenyl, or tautomers thereof. [Q0GS]
Exenpl ary conpounds of structure Il include

pteri di nes and qui noxal i nes, such as OH N\ NH

Q. OH \
il Den

Iz

I-17 ' I-18

o rP%?‘/éﬁ%(’)(B/OS 1721



N '5"~C"' _ N WD 20114/030635 PCT/ US2003/ 031721 29 NH,

OH NN NHONN NH2 OH\ N NNNNN HOINNNN

I N and NH2Z N N N N WD 2004/ 030635 '

PCT/ US2003/ 03] 72] 30 [0069] Particularly effective
waeeuhimsicat i ¢ agents of structure (I11) includerCT/us2003/031721
conpounds bearing hydroxy-substituted aryl rings.

Exenpl ary compounds according to this enbodi nent are

set forth below OH OH NH2 ,MH2 N

[0065] In another embodiment of the invention, there are provided compounds of structure -
(m): |
9 -
(RZ)y '
\ o N/\o

wherein:

wherein Ry, R;, and R,, %, and y are as defined above.
[0066] In one embodiment. Ry is -COOH, x = 1, and R, and R, are each hydrogen.

[0067] In yet another embodiment of the invention, there are provided compounds of

stracture (II):

.
2o - Zq
Zs/ X : \ o
| I Tm
U ;/
: <5 <6
I

wherein:
Zy-Zg are each independently C, -C=0, N, or NR?, wherein R? is —H,
alkyl, or substituted alkyl, wherein said substituents are halo gen, hydroxy,

0X0, Or amino,



OHOH OHOH NH2 N NH2N N N
PCT/ US2003/ 031721 31 OH OH OH
N I I OHOH OHand OH
: ture
)é\(levnpl ?)r*ygtz'onﬁlgénd of str UCPCL'II‘/USZ(D()S/()3]72] _

28

each X is independently halogen, -OR®, -NR®,, or -SR®, wherein
R is -H lower alkyl, ~(CH,);NH(CH,CHj), ~(CHz)smorpholyn-1-yl,
-(CH2)3(N-methy1pipera.zinyn-1 -y1), aryl, heteroaryl, -(NH-NH-R®)
~(N=N-NH-R®), wherein R°® is H or lower alkyl,

N

each Y is independently -OR’, -NR®, -SR®, or ~OPOLH,
wherein R is H, lower alkyl, aryl, heteroaryl, -(CH2),NH(CH,CH3), -
| (CHz)smorpholyn-1-yl, or -(CHz)s(N-methylpiperazinyn-1-y1); or -
each Y is independently alkyl, substituted alkyl, aryl, substituted aryl,
_ -heterclsaryl, substituted heteroaryl, or halogen, wherein said substituents are
selected from halogen, -OR®, -NR®, -SR°, -P(O)(OH),, wherein R® is —H,
lower alkyl, aryl, or heteroaryl; or each Y is independently CHaglycinyl,
CH,NHethoxy, CH;NHCH,alkyl, CH;NHCH#-Bu, CH,NHCHyaryl,
CH,NHCH,substituted aryl, CH;NHCH,heteroaryl, CH,NHCH,substituted
heteroaryl; or when n is 2, each Y is taken together to form a fused aromatic
or eteroaromatic.ring system; and
m and n are each independently 1 to 4,
wherein when Z,, Z3, Z;, and Zg are each N, X isNH;, and m =n = 2,Y is not
phenyl or 4-hydroxyphenyl,

or tautomers thereof.
[0068] Exemplary compounds of structure II include pteridines and quinoxalines, such as

OH

/

NH»

\

N X



N N1 NOH. OH W 2004/03063-5 PCT/US2003/031721

32 [00711 Additional exenplary conpounds of structure
~(I'l'l) include pteridines having the structure: Xl N

N X2 NN Y2 wherein when X1 _ X2 = -NHR, wherein Ris
Myoabihzoesr substituted aryl, Y1 and Y, incl udeThiskonsnsiil

are not limted to the following structures I11-1 to
111-24: Structure Yl Y2 [111-1 C6H5 H [111-2 H C6H5
111-3 C6H5 C6H5  111-4 4- CEHAOH H 111-5 H 4- Co6H4ACH
I11-6 3.4- C6H3(OH) 2 HIll-%#2H 3, 4- CoH3(OH) 2 111-8
4- C6HAF C6H5 111-9 C6H5 4- C6H4AF 111-10 4- C6H4Br

[11-12 4- C6HAOPh C6H3

BHE 111-11 C6H5 4- CBHLBr




111-14 4- C6HAOH C6H5 111-15 C6H5 4- CBHAOH |11-16

CSHAN (pyr) CSHAN (pyr) 111-17 4- CGHLF 4- OBHAF
111-18 3- CBHAF 3- OBHAF [11-19 4- OGHAQME 4- CBHACME
| 20y GBHAQVE 3 COHOWe 111-21 4= COHACH 4;

cord B I 22 3. CBHACH 3- CBHACH 111-23 3, 4- PCT/US2003/031721
CBHB(OH) 2 3.4- OBH3(OH)2 111-24 Y, and Y, taken

together to forma phenathrolinyl group WO
2004/ 030635 PCT/ US2003/031 72B0 33 [0072] Further

exenpl ary pteridines have the structure Xi X2 = OR

[0bed] R antididrhy effdctivavasbulo®dticSatetd drsbGeual
and Y2 include but are not lim tsed to the F@megmpounds

fepng dyptpxy Rt ted arybrings. (Hxemygary Sompotmisecosrding to this
adggﬁgc&gygsnwoﬂlge&e H O6H5 111-27 C6H5 C6H5 I11-28
111-30 3, 4-

- C61-1404 H 9 'H 4- C6H40H
CBHS(O—I)ZHIII-Sl H3,4- C6H3(OH)2 111-32 4- C6HAF
CoH5 111-33 CoHS 4- C6-4F [11-34 4- CoHABr GC6HS OH

I11-35 C6H5 4- CoH4ABr




I11-36 4- C6H4OPh C6H5 111-37 CoH5 4- CoHAOPh 111-38

4- C6HaOH C6H5 111-39 C6H5 4- C6HA0H- 111-40 C5H4N

(PYr) C5H4AN (PYr) 111-41 4- C6H4F 4- C6HAF 111-42- 3-

CoH4F 3- C6H4F - 111-43 4- CoHAOWe 4- CoH4OMe |11-44

3voCHHWENEs 3- CoHAOVe | B-45 4- C6HACOH 4- CoHAGIET/0#2603/031721

3- C6H40H 3- C61140H 111-47 3,4- C6H3(OH)2 3, 4-

CoH3(OH)2 111-48 Y, and Y2 taken together to forma

phenat hrol i nyl group WO 2004/ 030635 PCT/ US2003/ 031721

34 [0073] Further exenplary3pteridines have the

structure XI = OR and X2 = NHR, wherein R is -H, aryl

or substituted. aryl, and Yl and Y2 include but are
- not limted to the ©8llowi ng structures Structure

Y2 111-49 C6H5 H JlI-50.H C6H5 111-51 C6H5 C6H5 A

111-52 4- C6HAOH M - C6HAOH 111-54 3, 4-

CRER(OH 2 H fI1-k 4- O06H3(OHpRy, El | -56 4-
C6H5 | 11-57 C6H5 = 2
N
N \ \

OH and OH

[0070] An additional exemplary compound of structure (IIY) is set forth below:

OH




111-58 4- CBHABr C6H5 111-59 CBH5 4- CBHABr I 11-60

4- C6HAOPh C6
CoH40H C6H5 1
GyldaN1(0BYd33

H5 111-61 C6H5 4- CBHAOPh |11-62 4-
11-63 C6H5 . 4- CBHAOH 11-64.CSHAN (pyr)
|11-65 4- CBHAF 4- CBHAF 111-66 3pcfoBkM/031721

3- C6H4F 111-67 4- CoH4AOM 4- C6HAOWE 111-68 3-

- CoH40Ove 3- C6H4OVE 111-69 4- Co6H4OH 4- C61- 140H
111-70 3- O6HAO0H 3- CO6HAOH [11-71 3, 4- CoH3(OH) 2 3, 4-
06H3(OH)2 111-72 Y1 and Y2 t&ken together to forma

phenat hrol i nyl

group V1IW) 2004/ 030635

[007ET AdEPond coghplty c@BphiOdy dll strwnirh dDarend ptesdines having the

eridines have the structure X1 = NHR and X2 = OR
SU@#@Fein R is -H aryl or substituted aryl, and Y-
and -, include but are not linmted to the foll ow ng-
structures Structure Y1 111-73 C6HH5 H 111-74 H |
C6Hs5 H -75 C6H5 C6H5 11 -76 4- CO6HAOH H 111-77 H 4-
CJ-140H 111-78 3,4- Co6 I1-79vH 3, 4-
C6H3(OH) 2 N| _
XJ\/ =
2 N N Y2

wherein when X, = X, = -NHR, wherein R i_s -H, aryl, or substituted aryl, Y, and Y,

include but are not limited to the following structures ITI-1 to ITI-24:

" Structure

l-1
-2
-3
-4
oI-5
-6
m-7
-8
II-9
II-10
m-11
- 1-12
I1-13
I11-14
Im-15
Im-16
mi-17
II1-18
III-19
1-20
111-21
1J-22
I11-23
I11-24

Y,

Cels

H

Ce¢Hs

4- C¢H4,OH
H

3,4 CeH3(OH),
H

4- CeHLF
CeHs

4- C6H4BI
CeHs5

4- CcH4OPh
CeHs

4- CeH,OH
Cells
CsH4N (pyr)
4 CeHF

3- CeHdF

4- C6H40Me
3- CeHsOMe
4- CeH4sOH
3- CeH4.OH
3 4- CsH(OH),

Y,

H

CeHs

CeHs

H

4- C¢H4OH
H

 3,4- CeH3(0H),

CeHs

4- CeHyF
CeHs

4- C6H4BI
CeHs

4- CgH4OPh
CeHs

4- CcH,OH
CsHaN (pyr)
4- CgHUF

3- CeHuF

4- CeH4sOMe
3- C¢H4OMe
4- C¢H4OH
3- CeH4OH
3.4 CeHa(OH)

Y, and Y, taken together to form a phenathrolinyl

group



[11-80 4- C6H4F Co6H5 I11-81 CoH5 4- Co6HAF
CoH4Br CoH5 111-83 C6H5 4- C6HaBr
C6éH5 111-85 C6H5 4- C6H4OPh 111-86 4- C6HAOH C6H5
[11-87 CoHs 4- C6H4OH 111-88 C5HAN (pyr) C5HAN (pyr)
MQ2890363C6HAF 4- C6HAF 111-90 3- COHAF 3- ColadRIS2003/031721
[11-91 4- C6H4OWVE 4- C6HAOME 111-92 3- C6HAOWME 3-
C6H4OVe 111-93 4- CA6HAOH 4- C6H4OH 111-94 3- C6HAOH
3- C6H4OH 111-95 3,4- CoH3(GR)2 3,4- CO6H3(OH)2 111-96
Y1l and Y2 taken together to forma phenathrolinyl
group 100751 Additional exenplary pteridines have the
structure X1 N YL NNN Y2 MO 2004/030635

[Omy Itusa&oaamsmmenaﬁxemﬂea]ha stéictare NER Xwh ©FeiwheRi Ris —H

*arglyr Bhindl Aot 8 T XMPS”«%%@ﬁS%s%ﬁa#rﬁeif'oﬂ?ﬁmo e

[11-82 4-
[11-84 4-C6HAOPh

stralchdG L 85 %Im‘.@s. I11-97 C6HS H

Structure Y, Y,
m-25 CeHs H
m-26 H CeHs
ImI-27 CeHs - CeHs
II-28 4- C¢H,OH H .
II-29 H . 4 C¢H,OH

- IM-30 3,4- C¢Ha(OH), H
I-31 H 3,4- CsH3(OH),
m-32 4 C¢H4F CeHs
III-33 CeHs 4- CaHF
I-34 4- C6H4BI‘ C6H5
m-35 CeHs 4 C¢HuBr

- TM-36 4- C¢H4OPh CeH;
m-37 CeHs 4- C¢H4OPh
Im-38 4- C¢H4OH CeHs
-39 CeHs 4- CgH4OH
I-40 CsHN (pyr) CsHuN (pyr)
m-41 4- CgHF 4- C¢H4F

- 1142 3- CéHsF 3- C¢HLF

1043 4- C¢HOMe 4- C¢H4OMe .

I-44 3- C¢H4OMe 3- CsH4OMe
M1-45 4- C¢H,OH 4- CsHLOH
I1-46 3- CéH,OH 3- C¢H4OH
I-47 3,4- C¢H3(OH),. 3,4- C¢H3(OH),
II-48

Y, and Y, taken together to form a phenathrolinyl

group



111-98 H CBH:

| 111-99 065 C6H5 111-100 4- C6HACH H

M 101 H 4- C6HAOH 111-102 3,4- CBH3(OH)2 H I11-103 H

3.4- C6H3(OH)2 111-104 4- CBHAF C6H5 I11-105 . CBH5

465 311-106 4- C6H4Br C6H5 111-107 . C6H5 4

cems':r“%:i"l( f‘ 108 4- CBHACPh OBH5 I11-109 CBHB 4-PCT/US2003/031721
C6HAOPh 111-110 4- CBHAOH C6H5 111-111 C6H5 4-

C6HAOH 111-112 CSHAN (pyr) CS5HAN (pyr) [11-113 4-

C6HLF 4- C61-4F |[1-114 3- GGHAF 3- CBH4F . 111-1.15

4- CoHAOWe 4- CoH4AOwe '111-116 3- C6H4(]VE3 C6H4(]VE

[ Odc’ﬁB jgmﬁuﬁﬂer%??@%j%%rﬁmn%%e lstHc‘thrl& %QTitRlxéf erein R

. is N &g wr@stﬂalkqdmlog@t‘ﬁeand ‘ci’zﬁmnlmde@uphnemat humtt'd twythe following
wdLQUR. .. [0076] Still

ave the'structure:

Structure '

‘1149
HI-50
m-51
mI-52
II1-53
II1-54

RLISHS
II-56
Im-57
I11-58
II-59
I1-60
161

IH-62
I-63
11-64
II-65
I-66
m-67
II1-68
111-69
I1-70
I-71
Im-72

N Y.
Y
CeHs
H
Ce¢Hs

-4- C¢H4OH
 H

H

4- CeHLF

CeHs

4- CeH4Br

CsHs '

4- CgH,OPh

CeHs

4- CgH4OH

CeHs .

CsHu4N (pyr)

4- CeHiF

3- CeH4F

4- CeHsOMe
. 3- CeH4OMe
~ 4- CcH4OH

3- CcHLOH

3.4- CeHs (OH)z

3 ,4- C6H3(OH)2

further exenplary pteridines
N XJ NN: -

- Y2,
Y-

H

CeHs

CeHs

H

4- C¢H4,OH
H

3,4- C¢Ha(OH),
CeéHs

4- CeH,F
CeHs

4- CcHLBr
CsHs

4- CcH,OPh
CeHs

4- CeH4OH
CsHuN (pyr)
4- Gl F -
3- CeH4F

4- C¢H4OMe
3- C¢H4sOMe
4- C¢HL,OH
3- C¢H4,OH
.‘) 4- C6H3(OH)';

Y; and Y taken together to form a phenathrohnyl

- group



wherein X1

NHR, wherein Ris -H, aryl
an, and Y1 and Y2 include but are
foll owi ng structures:
37 Structure Y1 Y2

or substituted

not limted to the
WO 2004/ 030635 PCT/ US2003/ 031721
I11-121 C6H5 H

111-122 H C6H5
Mb20@83664H5 C6H5 |11-124 4- COHAOH H I11-125 PldTAJ«S”(N)S/UJ]/Z]
CoH4OH 111-126 3,4- CoH3(OH)2 HI1I11-127 H 3, 4-

CoH3(OH)2 111-128 4- CoHAF C6H5 111-129 C6H5 4- C6HAF
111-130 4- Co6H4Br C6H5

I11-132 4- C6HAOPh C6H5
[11-134 4- CoHAOH C6HS 111-135 Co6HS

| 11-131 C6H5 4- CBH4Br
11$2133 C6H5 4- CBH40Ph

4-  CBHAOH

[00714} IFuii:BGr B Nry pyrdinGStaantipsricture K =P¥R 4nd ZgFuPR4wherein R

is Igu AR T 0 5 T THOE ot b R fffroee

G6HAOH 4- CBHACH
[11-143 3,4- CBH3(OH)2 3,4- CBH3(OH) 2

Y2 taken together to forma

Structure

m-73
m-74
175
TI-76
m-77
ITI-78
T01-79

1M1-80
I0-81
II1-82
III-83
IM-84
-85
I1I-86
TII-87
III-88
TI-89
THI-90
IMI-91
IM-92
IM1-93
IT1-94
IH-95
II1-96

[0075] Additional exemplary pteridines have the structure

X4
N Y4
N‘ \\S\ X
k N
N N Y,

Y1

CsHs5

H

CsHs

4 C¢H4,OH
H .

3,4- CgHa(OH),
H

4- CeH4F
CeHs '
4 CcH4Br
CeHs

4- C¢H4OPh
CeHs

4- CeH4OH
CeHs
CsHaN (pyr)
4- CeH4F

3- CeHLF
4--C5H40Me
3- CeHsOMe
4- CcH4,OH
3- CeH4sOH
3.4- CgH(OH),

[11-142 3- CoHAOH 3- CO6HAOH

[11-144 Yl and

Y:

H

C¢Hs

CeHs

H

4- CsHLOH
H

3,4- C¢H3(OH)2
CeHs

4- CeH4F
CeHs

4- CeH,Br
CeHs

~ 4- CgH4OPh

Ce¢Hs

4- CeH,OH
CsHaN (pyr)

4- C¢HLF

3- CeHaF

4- CcH,OMe
3- C¢H4OMe
4- C¢H4OH -
3- CcH4OH
3,4- C¢H3(OH),

Y, and Y, taken together to form a phenathrolinyl

group



phenat hrol i nyl group. [0077] Additional exénplary

pteridi nes have the structure Y N N N Y2, wherein X

= OR, wherein Ris -H, aryl or substituted aryl, and Y

1 lude but are. not linited to the fol
st‘?ﬂg'tmﬁg'égkcsnucture YL - Y2 [11-145 O8H5 H s s
H C6H5 WO 2004/ 031163 PCT/'US20(13/031721 38 111-147

C6H5 C6H5 111-148 4- C6HAOH H M- 149 H 4- C61- 140H

[11-150 3,4- C6H3(OH)2 H 1113651 H 3;4-. C6H3(OH) 2

I 11-152 4- CBHAF OBH5 111-153 C6H5 4- CBHAF [11-154 '
4- GRERE X CENTR |Wierdib R ©6HD ardA ofbittéiBiitedlaknil- a6y Aand Y, include
C6H40Ph CBH5 111-157 C6H5 ' 4- CBHAOPh I11-158 4-

. but@spmeiingsidsto the PHOWEm TR 1- 140H |11-160 CSHAN
(pyr) CST (pyr) |111-161 4- CBHAF 4- C6HAF I11-162 3-
CBHAL 3, GOHAF  111-163 4-- CgHAOVE 4- CBHAGHE

T1-97 CeHs H

Im-98 H CeHs

1-99 CeHs CeHs

IM-100 4- C¢H,O0H H

10-101 H 4- C{H,OH
m-102 3,4- C¢H3(OH), H

M1-103 H 3,4- C¢H3(OH),
1-104 4- C¢HF CeHs :
m-105 CeHs 4- CHUF
mI-106 4- CgH4Br - CeHs

m-107 CeHs 4- CH,Br
-108 4- C¢H4OPh CeHs

I1-109 CeHs 4- C¢H4OPh
II-110 4- CcH4OH CeHs
mi-111 CeHs - 4- CHLOH
m-112 CsHaN (pyr) CsHiN (pyr)
m-113 4- CeHuF 4- CH4F
10-114 3- CgH.F 3- C¢H4F
m-115 4- C¢H,OMe 4- C{H,OMe
m-116 13- CgH.OMe 3- C{H,OMe
m-117 4- CH.O0H - 4- C¢H,OH
m-118 3- C¢H,OH 3- C¢HLOH
I-119 3,4- C¢H3(OH), 3,4~ CsH3(OH),
II1-120

Y and Y taken together to form a.

- phenathrolinyl group..

[0076) Still further exemplary pteridines have the structure:

not limited to the following structures:

N‘ /\IN\IW
XJ\ = Z
1 N N Y?_,

wherein X; = NHR, wherein R is -H, aryl or substituted aryl. and Y; and Y. include but are



111-164. 3- CoHLOWe 3- CoHAOWE
CoHAOH [111-166 3- CoH4O0H 3- CoHACH

[11-165 4- CoHACH 4-
I11-167 3, 4-

CBH3(OH) 2 3,4- CBH3(OH)2 M 168 Y 1 and Y2 taken

together to form a phenat hrolinyl

RptidHars exenpl ary pteridi nes have the strch@ﬁéBNm3mM7ﬂ
YJ NXI NN Y2, wherein X1 =

aryl or substituted aryl,

are not limted to the fol]
Structure Vi

111-171 C6H5 CBH5
C6HAOH M 174 3, 4- 06H3(C)
068800Hye 111-176 4- C6HA
WO 2004/ 030635 PCT/ US2003/ 031721 39
111-179 C6H5 ACHBHABr
I11-181 C6H5.H4- C6HAOPh

C64Br1 CoH5
Cor@Rh C6H5

Co it Phiz CoHS
nI-124
m-125
nI-126
m-127
10-128
1n-129
11-130
I11-131
1I1-132
III1-133
I1-134
II1-135
m-136
1-137
mI-138
I-139
1-140
1-141
111-142

- II1-143
I1-144

[0077] Additional exemplary pteridines have the structure

X4
N Y4
N X
EI I
N N Yo,

wherein X; = OR, wherein R is -H, aryl or substituted aryl, and Y; and Y include but are
not limited to the following structures:

Structuré

MmI-145
I11-146

111-169 _

111-172 4- C61-140H H 111-173 H 4-

H 111-175 H 3, 4-

H5 111-177 OBH5 4- CBHAF
111-178 4-
I11-180 4-

| 1CeH:82 4-

s

gr oup.

[ 0078]

= OR, wherein Ris -H,
and Y1 and Y2 include but
Wi ng structures:

H 111-170 H CoH5

CsHs
4- C¢H40H
H

3,4 CeH3(OH)2

H

4- CeH4F
CeHs

4- C6H4BI'

: C6H5
- 4- C¢H4OPh

CeHs

4- C¢H4OH
CsHs

CsH4N (pyr)
4- CHoF

3- CeHsF

4- CcH4OMe
3- CgH4OMe
4- CsH,OH

. 3- CgHL,OH
3,4- CgH3(OH)2

CeHs

H

4- CsH4OH
H

3,4- C¢Ha(OH),

CeHs

4- CgHaF
CeHs

4- CéH4Br
CeHs

4- C¢H4OPh
CeHs

4- C¢H4OH
CsH:N (pyr)
4- CH4F

3- CH4F

4- CsHsOMe
3- CsHA,OMC
4- C¢H4,OH
3- C¢HLOR

3,4- CsH3(OH),

Y, and Y, taken together to form a

phenathrolinyl group.

Y;

CeHs



[11-183 CoH5 4-. C6HAOH

|11-184 CSHAN (pyr) C5H4N

(pyr) 111-185 4- C6HHF 4- CoH4F 111-186 3- C6H4F 3-

CoHAF 111-187 4- CoHAOWe 4- CoHAOWE

Cavdg edve o3 L6 HAOVE

[11-188 3-
I'11-189 4- C6HAOH 4- Col LOH

111-190 3- OBHAOH 3- CBHLOH I11-191 3.4- CoH3(GYrrsS2u3ns172

3.4- CBH3(OH) 2

‘enbodi ment s,
X, 1 NYl

CH2Ngiet oxy, CH2NHCH2al kyl
CH2 N R@r v 1, CH2NHCH23ubSt|t 5 ef. 12

bs?|3t( %%d het
and Y2

£ 5194H 111-79

|| y. @#32 CGH4C}¢6HI5II-198

CHz het eroaryl,

V\/lthnf tituents belng O—|

but §‘3°t limted to the fol
Stru lf[. [11-193 C6H5
CoH4 ﬁll 196 3- C&HACH

111-192 Y1 and Y2 taken together to -
form a phenat hrolinyl group.

[0079] In further

exenpl ary pteri di8nes have the structure:
N X2 NN Y2 wherein X1 = X2 =

_ d or NHR
wherBI-B4R i s H (CH2) 2NHEL,

(€3eR) 3nor phol ynd gyl ,
( CHEB4 4% net hyl pi per azi nyn- 1 -41g g, 06t CH2gl %ei nyI

£H, NFCH2t - Bu,

St ructur

4 CeH4OH

geiﬁsbé@»

naph %F I11-199 i sonapht hyI 6Hs -4 CeH4Br

4- C¢H,OPh CeHs
m-157 CeHs - 4- CgH,40OPh
M-158 4- CeHLOH CeHs
JII-159 CesH; 4- C¢H40H
I11-160 CsHuN (pyr) CsHaN (pyr)
I1-161 4- CeHLF 4- CgH4F '
m-162 3- CeHLF : 3- CaHLF
-163 4- CgH.OMe 4- CcHsOM=
I1-164 3- CeH.OMe 3- C¢H4.OMe
II1-165 4- C¢H,OH 4- C¢H4OH
I-166 3- CcHLOH 3- CcH4OH
III-167 3,4~ C¢H3(OH)» 3,4 C¢H3(OH),
II1-168

[0078] Additional exemplary pteridines have the structure

X1J\ N/ N/ Yo,

Y, and Y, taken together to form a

phenathrolinyl group.

wherem X = OR, wherein R is -H, aryl or substituted aryl, and Y; and Y, include but are

not limited to the following structures:

Structure

T-169
1-170
m-171
m-172

TI-173
I1-174
1m-175

- HI-176
m-177

Y,

CeHs
H

CeH;s
4- CsH4OH
H

H

4- C6H4F

CeHs

3,4 CH3(OH),

"YZ

H
CeH;
CeHs

H

4- C¢H,OH

H

3 4- C6HB(OH)’;
CeHs

4- CHF



[11-200 4-tBuphenyl WD 21104/03063:5 PCT/ US2003/ 031721
40 1B-201 bi phenyl 111-202 2, 3-di-nmeth_yl phenyl
[11-203 fluorenyl [111-204 oxo hen |- M20-5 thioindole
|11-206 CHAN (Pyr) 111-207 4- C6HAF 111-208 3- CBHF
W 200830435 C6HAOME  111-210 3- CoHAOME  111- 21%C2us2003/031721
C6H4OMVe. [0080] Additional exenplary conpounds of
structure (l111) include conmpounds having the

structure: X, NY, NNY2wherein X1 = NHR wherein R
is H aryl or substituted ad¥l, and Y1 and Y2 include
but are not limted to the follow ng structures:
‘St qyctrgre Yl Y- 111-212 Co6HB- GHLBE1- 213 H CeH4 - 214

O6hfg.1766H5 CBH5 111-215 4- QgHMOH H 4- C{HBr

 YO-180 4- C¢H,OPh CeHs
10-181 CeHs | 4- C¢H,OPh
T0-182 - 4- C¢H,OH CeHs
10-183 ‘ CeHss 4- C¢H,OH
111-184 CsH4N (pyr) CsHuN (pyr)
I1-185 4- CgHF 4- CgHLF
TII-186 3- CeHF 3- CHLF
TI-187 4- C¢H,OMe 4- C¢H,OMe
T1-188 3. C¢H,OMe 3- CeH.OMe
TI1-189 4- C¢H,0H 4 C¢HLOH
1M1-190 3- C¢HLOH 3- C¢HLOH
1-191 3,4- C¢H3(OH), 3,4- CeH3(OH),
1-192 Y, and Y, taken together to form a

phenathrolinyl group.

[0079] In further embodiments, 'exemplary pteridines have the structure:

X4 |
N N\ v
)\\ N
X3 N N Yo

wherein X; = X, = Cl or NHR, wherein R is H, (CH,),NHEH, (CH,)smorpholyn-1-yl,
(CH;_)3(N-methylpiperazinyn—1-ylj; Y, = CHaglyeinyl, CH,NHethoxy, CH,;NHCH,alkyl,
CH,NHCH,t-Bu, CH,NHCHoaryl, CH,NHCH;substituted aryl, CH,NHCH,heteroaryl,
CH,NHCH,substituted heteroaryl with substituents being OH, and OMe, and Y, includes
but is not limited to the following structqres:

Structure Y,

I1-193 - CeHs
11-194 H

m-195 4- C¢H4OH
I-196 3- CcH4OH
m-197 2- C¢H4.OH
TI-198 ' naphthyl
11-199 isonaphthyl

I11-200 4-tBuphenyl



-216 H 4- C6HAOH HI-217 3,4- 111-218 C6H3(OH)2 H

[

[11-219 H 3,4- C6H3(OH)2 4- CoH4F CoHS5 I11-2 0 C6H5
4- 111-...,1 - CoH4F 4- CoH4Br CoHS M 222 CoH5 4-
OBteABI4/03de3s C6HAOPh C6HS 1 11-224 C6HS 4- C6HACPh,,

[11-225 4- C6HAOH C 111-226 CoH5 a- CoHaOH

1] _%’5/9520'03/()3]72]

C5HAN (pyr) (P.) CSHAN (pvr) 4- C6HAF 4- C6HAF WO

2004/ 030635 PCT/ US2003/ 031721

CoH4AF 111-230 4- CoHAOWE 4- HAOWe

41-111-229 3- CoH4F 3-
[11-231 3-

CoHADMR208- C6HAOVE 111-232 4-. C6HAOH 4- C6HACH
111- 3303- CoHAOH 3- C6HA0H
3, 4-0EBpB(OH) 2 111-235 Y 1

-f or m@g.aphenat hrol i nyl
exenpi3py conpounds of str

gr oup.

PREnyRA 3 4. CBH3(OH) 2
¢-dizmethrlshendget §1 Sr_b to
woeyl Still further

foll gphpg: X NY, N N' Yz thioindole
I0-207 CsHaN (pyr)
4~ CeH4F
IM1-208 5 e
o £ G
i 3- CHlOMe -
e 2- CeH4OMe.

structure:

wherein X;

Structure

m-212
II-213
1I-214
II-215
I-216
Im-217
11-218
I3-219
II-220
mI-221
m-222
ImI-223
10-224
Im-225
Im-226
11-227
HI-228

s

[0080] Additional exemplary compounds of structure (III) include com

N

L

Yy
N Y,

=NHR, wheremn R is H, aryl or substituted aryl, and Y
not Iimited to the following structures: '

Y

CsH;

H

CeHss

4- CH4OH

H.

3,4- CsH3(OH),
H

4- CsHLF
CeH;

4- C4¢H,Br
CeH:

4= C4H,OPh

CeH;s

4- CeH40H
CeHis
CsELN (pyr)
4- CgHLF

uctophenyl| ) include the

1 and Y include but are

Y-

H
CeHs

- CeHs

H

4- C¢H4,OH
H

3,4- CeHy(OH),
CeHss

4. CeHLF
CeHs

4- C¢H Br
CeHs

4- C¢H4OPh
CeHs

4- CeH4OH
CsHLN (pyr)
4- CeHF

pounds having the



wherein X1 = OR, wherein Ris H aryl or substi t ut ed

aryl, and Y1 and Y, include but are not Ilimted to
the followi ng structures: Structure Yl Y2 111-236
CéHs H M 237 HC6H5 111-238 C6H5 C6Hs 111-239 4-

CBQIOPH0G3F| - 240 H 4- CBHACH M 241 3, 4- OBH3( GHIZUSIN03/031721
I11-242 H 3,4- C6H3(OH)2 1l1-243 4- CBHAF CBH5

|11-244 C6H5 4- CBILF I11-245 4- CBHLBr C6H5 |11-246
C6H5 4- CBHABr |11-247 4- CBHAOPh C6H5 111- 248 C6H5

4- CBHACPh 111-249 4- C6HACH CBH5 111-250 C6H5 4-

061-14QH |11-251 C5HAN (pyr N (pyr) || 2 4-
CBHAE %4> CBHAF  111- 253 3- 06H4F 4 4-

06 04. CeHAOME I11-255
200406311635 PCT/ US2003/ 031721 M@Mql 256 34 Csée%
4- GBHFGH 111-257 3' - CoHAOM GeHaBBHuoH 114--2Eg0E. 4-
CoHIOERP3z 3, 4- C6H3(OH) 2 11B-B8BOH and Y5-tGikleRH
t ogdika¥4 to forma 3,4- CH3(OH)» 3,4- C¢H3(OH),
-I-235 Y, and Y taken together to form a
phenathrolinyl group.

[0081] Still further exemplary compounds of structure (III) include the following:

X1
N / N/ .,

wherein X; = OR, wherein R is H, aryl or substituted aryl, and Y, and Y> include but are not

limited to the following structures:

Structure Y, Y-
Im-236 CeHs H -
m-237 H CeHs
Im-238 CeHss . CeHs
239 - 4- C(H,OH. H
1-240 ' H 4- CsH,OH
I-241 3,4- CHs(OH), H
1-242 H 3,4 CeH3(OH)2
- 111-243 4- CgHyF CeHs
I-244 - CeHs 4- CeHLF
11-245 : - 4- CsHaBr CesHs
I-246 CeHs 4- C¢H4Br
1-247 4- C¢H,OPh CeéHs
I11-248 . _ CeHs 4- CsH4OPh
II1-249 . 4-CgH,OH " CeHs
1-250 ' CeHss 4- C¢H,4OH
m1-251 - CsELN (pyr) CsHaN (pyr)
I1-252 4- CgH4F 4- CHL4F
T1-253 . 3- Cell4F - 3- CeHuF
IIY-254 ' 4- CsH,OMe 4- CH,OMe

III-255 3- CsH4OMe 3- C¢H4sOMe .



phenat hrol i nyl. group. [0082)

(I'11) also include the following: X, NN Y1l

Y2, wherein X1 =
subigtdobmieds ar yl ,

NTHR, wherei
and Y1 and

limted to the fO||OWI ng structures:
C6H5
[11-263 4- C6HAOH H I11-264 H 4- C6H4CH
CoH3(OH)2 H M 266 H 3,4- COH34{1H) 2

11-260 C6H5 H 111-261 H "

C6H5 111-268 CoH5 4- C6HAF |
1l -AIQ566HS 4- CoHABr

[11-8325¢6H5 4- C6HAOPh |11 -

Compounds of structure

[0083] N
nRis H aryl or

Y2 include but are not

Struct ure chv@szooym]m
[11-262 C6H5 C6HS5

[11-265 3, 4-

of - 267 4- CO6HAF

I.1-269 4- Co6H4ABr C6Hs

11 - 24 1c 41, o HACPh Q@ H,OH

g_?é d o HAOH Cb

111 - df4566H5 4- C6HAOH 111-2 gyr)ﬂ
(PY' jrpokh! - 276 4- C6HAF 4- CB 7 3.7
C61-T4AF " 111-278 4- C6HAOWE 41! enf\%%

CoHAOWE 3- C H40VE

III-280 4Phﬁ'(98 ;

HACH
OO%I’] %ompounds olf_Ia cture ([[[) also include the following:

X1\UNjY1
[oogs} F N/ Yo,
wherein X, =

not limited to the following structures:

Structure

TI-260
III-261
I-262
IM-263
TII-264
TII-265
II-266
J0-267
III-268
III-269
=270
m-271
m-272
II-273
I0-274
I-275
m-276
m-277
IMI-278
m-279
' III-280
I-281
IM1-282
TM-283

Y,

CeHs
H

CeHs

- 4- CgH,OH
H

3,4- CsH3(OH),
H

4- CHYF .
CeHs

4 CGHABI'

CeHs
4- CiH,OPh

- CeHs

4- C¢H4,OH
C6H5
CsHyN (pyr)
4- CeHLF

3- C¢HF

4 C¢HsOMe

3- CgHaOMe

4- C¢H4OH

3- CcH4OH

3,4- CeHs(OH):

NHR, wherein R is H, aryl or substituted aryl, and Y, and Y, include but are

Y,

H

. CeHs

CeHs

H ‘

4- CcH40OH

H

3,4- CeHa(OH),
CeHs

4- CeH4F

- Cels

4- C6H4BI‘
CeHs

4- C¢H4OPh
CeHs-

4- CsH4OH
CsHN (pyr)
4- CeH4F

3- CeHuF

4- CHaOMe
3- C¢HsOMe

4- CgH40H

3- CH4OH
3,4 CsH3(OH)-

Y, and Y, taken together to form a

phenathrolinyl group.



111-282 3,4- OBH3(OH)2 3,4- CBH3(OH)2 111-283 Y1 and

Y2 taken together to form a phenathrolinvl

group. WO

2004/ 030635 PCT/L' S211113/031721 43 [00841 Still
further exenplary conpounds of structure (I11)

iwoludasoszX, N NN Y1 N Y2 wherein ail
is.H aryl or substituted aryl,

= OR  whear@ims2i3/031721
and Y1 and Y2 incl ude

but are not Ilimted to the foll ow ng structures:

Structure Y, Y2 1|11-284 CoH5_H

[11-285 HC -H5

I11-286 O6H5 CBH5 | 11-287 4-*3C6HACH H I11-288 H 4-
C6HAOH 111-289 3,4- CBH3(OH)2 H I11-290 H 3, 4-

(068 tdHptherexempBry compmgmas oCeRB g (D grldsHs 4- C6HAF
111- 293 4- C6H4Br CBH5 M 294 C6H5 4- CBH4Br 111-295

4- GGHAOPh

- 061-1 | -

(pyr) yr) |

3- C6H4f 3- F
N/

H5 NL1-296,C6H5 4- CBHACPH
H5 4- CBHAOH

[11-297 4-
[11-299 CSHAN
| -300 4- CoH4F 4- CoH4F 111-301

wherein X; = OR, wherein R is H, arvl or substituted aryl, and Y; and Y, include but are not

limited to the following structures:

Structure

1-284
- MI-285
111-286
I1-287
111-288
111-289
n1-290
1I1-291
1-292
111-293
1I1-294
Im1-295
IIi-296

- I-297
I1-298

- I-299
- TII-300
I11-301
1I1-302

- 1X-303
III-304
1-305 -

-306 .

II-307

- CeHs
H

CsHs

4- C¢H,OH
H

3,4- C¢Ha(OH)»
H

4- CeH4F
CeHs

4- C5H4BI‘
CeHs

4- C4H4OPh
CeHss

4- -C6H40H
CeH;s

- CsHaN (pyr)

4- CeH4F
3- CeHaF
4- C¢HsOMe

3- CsHsOMe

4- C¢H,OH

3- C¢H4OH

3 :4." C6H3(Om2

Y-

H .

CeHs

CeHs

H .
4- C¢H4,OH

H

3,4- C6H3(OH),
CeHs

4- CHLF
CeHs

4- C6H4Bl'
CeHs

4- C¢H4OPh
CeHs

4- CiHL.OH -
CsHaN (pyr)
4- C.H4F

3- CeHdF

4- CqHsOMe
3- C¢H4OMe
4- C¢H4.OH

3- C¢H,OH
3.4- C¢Hs(OH);

.. Y, and Y, taken together to form a
. phenathrolinyl group. -



[11-302 4- CoH4OWVe 4- C6H4OVEe 111-303 3- CoH4AOMe 3-
C6H4OMe 111-304 4- C6HAOH 4- C6HLOH 111-305 3-

C6HAOH 3- C61140H 111-306. 3,4- C6H3(OH) 2 3, 4-

CeIH3( 111-307 Yl and Y2 taken together to forma
phena“?ﬁ?"%‘l“?"nyl group. WD 2004/ 030635 PCT/ US2003/R§F{ER203/031721
44 [0085] Additional exenplary conmpounds of structure

(1'11) include quinoxalines having the structure: X1 N

Y., X2 N Y2, wherein X1 = NAR and X2 = NHR, wherein

Ris H aryl or substituted aryl, and Y1 and Y2

10085, AP o BB b0 S o) b nmatigapios e

str@6tdbe: [11-310 C6HS C6HS [11-311 4- C6HAOH H 111-312 H
4- C6HAOH 111-313 3,4- CoH3(OH)2 H111-314 H 3, 4-
CoH3(OH)2 111-315 4- CoH4F C6H5 111-316 CoHS 4- C6H4F

111-317 4- CoH4Br CoH5 |
C111-319 4- C6H4AOPh C6HS

'1-318 C6H5 4- CBH4Br

Xz

wherein X, =NHR and X, = NHR, wherein R is H, aryl or substituted aryl, and Yl and Y-
include butare not limited to the following structures:

~ Structure Y, _ Y,
II-308 CeHs " H
TI-309 H CeHs
I1-310 CeHs CeHs
I-311 4- C¢H,OH H
m-312 H 4- C¢H,OH
MI-313 3,4- C¢H3(OH), H '
m-314 H - 3,4 C¢Ha(OH),
m-315 4- C¢H4F CeHs
-316 CeHs . 4- CeHLF
I0-317 4- C¢H,Br - C¢Hs
. III-318 CeHs - 4- C¢HyBr
II-319 4- CH,4OPh CeHs
I-320 CeHs 4- C¢H4OPh
- ID0-321 4- CH4OH CeHs
-322 CeHs 4- C¢H,OH
HJ-323 CsHN (pyr) CsHuN (pyr)
I11-324 4- C{HF 4- CeHF
I1-325 3- CeHLF 3- CeH4F
11-326 4- CsH,OMe 4- CeHsOMe
1-327 3- C¢H,OMe 3- CéHsOMe
II1-328 4- C¢HLOH 4- CH,OH
11329 3- C¢H,OH 3- CH4OH
10-330 3,4~ CéH3(OH), 3,4- CsH3(0H),

I-331

Y, and Y taken together to form a

phenathroliny] group.



111-320 C6H5 4- C6HAOPh 111-321 4- C6HACH C6H5
[11-322 C6H5 4- C6HAOH 111-323 C5HAN (pyr) C5HAN.
(pyr) 111-324 4- C6H4F 4- C6H4F |11-325 3- C6H4F 3-

- C6HAF 111-326 4- C6H4OWe 4- C6H4OWe 111-327 3-
CHPRAOMBINSIS CEHAOME |11-328 4- CBHACH 4- CEHAORCT/US2003/033721
111-329 3- C6H4OH 3- C6HAOH 111-330 3,4- 06H3(OH)2
3,4- C6H3(OH)2 111-331 Y1 and Y2 taken together to
form a phenat hrolinyl group. 400 2004/ 030635
PCT/ US2003/ 03172] 45 [0086] Additional quinoxalines

[OOMﬁMﬂmmeﬁnﬁ@mhﬂ&ﬁcdn&ni eBE@Gisk GEthObrae
goﬁb the fol'Towing: X, N\'Y X2 MEYZB%{%%?n X%ﬂmmclude

h9( “&& wherein Ris -H, aryl or substituted aryl,

and Y1 and Y2 include but are not Iim'ted to the

follow ng structures: Structure Vi 111-332 C6H5 H
[11-333 HC6H5 |11-334 C6Hs C6HS |||-335 4- C6HACH H

111-336 H 4- CBH4CH |||-3734NI@H)2H
Xy ‘ .

~ wherein X =

Xy = OR, wherem R is -H, aryl or substituied aryl and Y, and Y, include but
are not limited to the following structures:

Structure Y, Y,
I1-332 CeHs H
I-333 H CeHs
II1-334 CeHs CsHs
I1-335 4- C¢H,OH H
III-336 H 4- C¢H,OH
IM-337 3,4- CeH3(OH), H
II-338 H 3,4- C¢H3(0OH),
HI-339 4- CeHLF CeHs
I1-340 Ce¢Hs 4- C¢HaF
7 111-341 4- C5H4BI' C6H5
I-342 C6H5 . 4- C5H4Bl'
- III-343 4- C¢H,OPh CsHs
IT1-344 - CeHs 4- C¢H,4OPh
“1H1-345 4- C¢H40OH CeHs
1II-346 Ce¢Hs 4- C¢H4OH
IH-347 " CsHLN (pyr) CsHLN (pyr)
111-348 4- C¢H4F 4- C¢HLF
I11-349 3- C¢H4F 3- CeH4F
-III-350 4- C¢H4OMe 4- CeHsOMe
IIE-351 T 3- CgHiOMe 3- C¢H4OMe
11I-352 4- C¢H4,OH 4- C¢H4,OH
II-353 3-C#LOH ~ 3-CHOH
- ]]1-354 3,4- C6H3(OH): 3,4- C6H3(OH)2
- III-355

Y1 and Y, taken together to form a

phenathrolinyl group.



338 H 3,4- CBH3(OH)2 |11-339 4- C6HAF CBH5

[ '
I11-340 CoHS 4- CoHAF [11-342

|11-341 4- CBH4Br C6H5
C6H5 4- CBHABr |11-343 4- CBHACPh C6H5 I11-344 CBH5
4w EBh AR 3s 111- 345 4- CBHAOH C6H5 | 11-346 CBH5_4
%H%:H@Wf 347 C5HAN (pyr) CSHANT (pyr) |||-34P§T4US""’3"’°”’1
C6HAF 4- C6HAF M 349 3: CBHAF 3- CB6HAF 111-350 4-
C6HAOME 4- CBHAOME |11-351 3- C6HAOME 3- CBHAOME
I11-352 4- CBHAOH 4- CBHAOH 441-353 3- CB6HAO0H 3- |
C6HAOH 111-354 3,4- C6H3(OH)2 3,4- C6H3(OH)2 111-355

[0087a 84l Yirtten kesinpl@geiuligkaitesfindigaa phenat hrolinyl
group. WO 21111L03(1635 PCT/ US2003/ 031721 46 [0087]

Still further exenplary qui noxalines include: X \
:X: X2 wherein when X1 = QR and X = NHR, wherein Ris
H, aryl or substituted ar , and Y, - include .
but are not linited to spruct ures:

Structure Yl Y2 [111-3

wherein when X, = OR and X, = = NHR, wherein R is H, aryl or substituted aryl and Y, and
Y include but are not limited to the following structures:

' Structure

Y, Y:

II1-356 CeHs H
nmI-357 H CeHs -
III-358 CeHs CeHs

- TII-359 4- CeH4,OH H -
1-3690 ‘H 4- C¢H4,OH
II1-361 3,4~ C¢H3(OH); H
I1-362 H 3.4- C¢H3(OH),
J-363 4- CH4F CeH3s
I11-364 CeHss 4~ CeH4F
m-365 4- C6H4BI' C6H5
H1-366 CeHs 4- CeH4Br
IMX-367 4- C¢H4OPh CeHs
11-368 C¢H; _ © 4- C¢H4OPh
3-369 4- C¢H4OH CeHs
mI-370 CeHs 4- C¢H4,OH
m-371 - CsHuN (pyr) CsHaN (pyr)

- III-372 4- CgH4F 4- CeH4F

I11-373 3- C¢H4F 3- CeHsF .

- III-374 4- CsHsOMe 4- C¢H4OMe
1I-375 3- CeHLOMe 3- C¢H4sOMe
I1-376 4- C¢HLOH 4- C¢H4OH
x-377 3- C¢H4,OH 3- C¢H4OH
IM1-378 3,4- CsH3(OH), 3,4- CeH3(OH),
1-379

Y and Y taken together to form a

phenathrolinyl group.



57 H C6H5 111-358 C6H5 C6H5 | 11-359 4- CBHAOH H

111-3

111-360 H 4- CBHAOH 111-361 3,4- CBH3(OH)2 H .

111-362 H 3.4- CBH3(OH)2 111-363 4- C6HAF CBHS

I11-364 C6Hs 4- CBHAF 111-365 4- C6H4Br C6H5 I11-366
OFEBNMANGEHABr - ||| -367 4- C6HAOPh CBH5 | | | - 368 TOGEN3/031721
4- CBHAOPh 111-369 . 4- CBHAOH CBH5 111-370 CBH5 4-
CBHAOH [ 11-371 C5H4N (Pyr) CS5H4N (pyr) [11-372 4-

C6H4F 4- C6H4F 111-373 3- t4F 3- CoHAF 111-374 4-
CoHAOVe 4- CoH4AOMEe 11 1-375 3- CoH4AOwe 3- C6HAOWe

-376.4-. C6HAOH 4-. C6HA 77, 3- C6HAOH 3- C6HACH
[0{”%4]-%‘%%“0??1&1‘?"36@%( @??@%ﬁnﬁ%ﬁ? SHSE 12379 Y1 and

Y2 taken together to. forma phenathrolinyl group. \'O
2004/ 030635 PCT/ 1JS2003/ 381721 47 [0088) Additional .

exenpl ary qui noxal i nes have the structure: X1 N Y1
N Y4
X
=
N Y2

wherein X; = NHR and X; = OR, wherein R is H, aryl or substituted aryl, and Y; and Y>

include but are not limited to the following structures:

Structure Y, Y2

1I11-380 C¢Hs H

I11-381 H CeHs

I11-382 CeHs CeHs

I-383 4- CcH4OH H

111-384 H 4- C¢H,OH
1-385 3.4- C¢H3(OH): . H

TII-386. H ' 3,4 CeH3(OH)
1n-387 4- CeH,F CeHs '

- TII-388 CeHss 4- C¢H4F
I11-389 4- C¢H4Br CsHs
1X1-390 CeHs. 4- CcHyBr
1-391 4- C¢H,OPh CéHs .
I1-392 Ce¢Hs 4- C¢H,OPh
I1-393 4- C¢H4,OH Ce¢Hs
I11-394 CeHs 4- C¢H,OH
I1-395 CsHN (pyr) CsHaN (pyr)
TI1-396 4- CgH4F 4~ CgH4F
nI-397 3- CeH4F 3- C¢H4F
I11-398 . 4- CcH,OMe 4- C¢H4sOMe
T11-399 3- CsH4OMe 3- C¢HsOMe
1-400 4- C¢H,OH 4- C¢H,OH
o-401 - 3- C¢H4OH 13- C¢HsOH

- 1I1-402 3,4- C¢H3(OH), 3,4- CeH3(OH),
1-403 Y, and Y taken together to form a

phenathrolinyl group.



X2 N Y2 wherein X1 = NHR and XX = OR wherein Ris H
aryl or-substituted aryl, and Y1 and Y2 include but
are not limted to the follow ng structures: Structure
: 380 C6H5 H 111=381 H C6H5 111-382 C6H5
Al > o HI11-384 H 4- 061140H PCT/US2003031721
111-385 3,4- C6H3(OH)2 . HI111-386. H 3,4- C6H3(OH)2
[11-387 4- Co6HAF C6H5 I11-388 C6H5 4- C6HAF 111-389
4- CoH4Br CoH5 111-390 CoH5. 48 CoH4Br 111-391 4-
C6H4OPh C6H5 111-392 C6H5 4- C6HAOPh 111-393 4-
[0039 Qe{liGHber dxbinpROdq@hbimlifes BB strhdhe395 C5HAN
(pyr) CS5HAN (pyr) 111-396 4- C6HAF 4- CoH4F 111-397
3- CoH4F 3- C6H4F 111-398 4- C6HAOME 4- CoH4AOWE
I11-399 3- CoH4OMe 3- C64740Me 111-400 4- CoHACH 4-

C6HACH

C6H3(OH) 2 3,

together to

wherein X; = NHR, wherein R is H, aryl or substituted aryl, and Y; and Y, include but are

I11-401 3- COHAQH
4- COH3( Opf
form a phf

N

not limited to the following structures:

Structure Y, Y-

1-404 CeHs H

m-40s H CeHs
m-406 CeHs CeHs
I1-407 4- CgHL,OH H ' '
1I1-408 - H 4- CeFL,OH
TII-409 3,4-CeH3(OH). H

I-410 H 3,4- C¢H3(OH),
m-411 4- CaH4F CeHs
m-412 CeHs 4- C¢H4F
413 4- C¢H4Br CeHs
111-414 CeHs 4- C¢H4Br
I11-415 -4~ C¢H,OPh - CeHs
mI-416 - CHs 4~ C¢H,OPh
I]I-417 4— C6H40H . .C6H5
II1-418 CeHs; 4- C¢H40H
m-419 CH4N (pyr) CsHyN (pyr)
11-420 4- C¢H4F 4- CeH4F
m1-421 3- CsHLF 3- CeHyF
1-422 4- CH,OMe 4- C¢H4OMe
1-423 3- CsH4OMe 3- CcH4OMe
m-424 4- CeH4OH 4- C¢H.OH
E—:Eg 3- CeH4OH 3- CgH4OH
e 3,4- C¢H3(OH), . 3,4- C¢Hi3(OH),

40

i nyl grijoup.

3- C6H4OH 1;1 402 3,4
ahd Y2 taken

Y and Y, taken together to form a
phenathrolinyl group.



WD. 2004/ 030635 PCT/ US2003/ 031721 48

[0089] Still

further exenplary quinoxalines have the structure: Xl

N Y wherein XI = NHR, wherein Ris H, aryl

substituted aryl;

[11-407 4- CoH4OH H I11-408 H 4- CoHAOH

C6H3(OH)2 H MA10 H 3, 4- CBH3(,GH) 2

C6H5 111-412 C6H5 4- CBHAF

(P01 St o ety

111-418 CoHs 4- CoHAOH
(pyr)

CoHAOWE 3- CoHAOMWE 1)%1
1

wherein X, = NHR, wherein R is H, arvl or substituted aryl, and Y; and Y include but are

. not limited to the following structures:

Structure

I-428
II-429
430
11431
M-432
I-433
11434
I1-435
111436
I0-437
I1-438
111439
IT-440

- IO-441

© TI-442
443
T-444
II-445
N1-446
I1-447
I-448
TI1-449
II-450
III-451

by e iici

I11-419 CSHAN (pyr) C5114N
1421 3- CBHAF 3-
111- 423 3-.

I11-420 4- CBHAF 4-~CBHAN._ |
'OBHAF  111-422 4- CBHAOMW O6HA
424 4 OH 4- CBHACH

or

and Y1 and Y2 include but are not
| Wi wedo3pe@st he foll owi ng structures:

Struct ure NMCT/YS2003/031721
I11-404 C6H5 H 111-405 H C6H5

I11-406 C6H5 CBHS
11[1- 409 3, 4-
I11-411 4- CBHAF

[11-413 4- CoH4Br C6HS

N~ Y,

Y,

CeHs

H

CeHs

4- CcH4OH
H

3,4- C¢H3(OH),
H

4- CH4F
CeHs

4- CeH4Br
CsHs

4. CcH4OPh
CeHis

4- CsH,OH
CeHs
CsHN (pyr)
4- CsHAF

3- CHyF

4- CcH4OMe
3- C¢HsOMe
4- CcH4OH
3- C¢H4OH
3,4- CeHa(OH)s

OPh C6H5
140H CoH5

Y

H

CeHs

CeHs

H

4- C¢H4OH
H

3 4- CeHa(OH),
CeHs

4- CgHF
CeHs

4- C6H4BI‘
C5H5 )

4- CsH,OPh
CeHs

4- CeH4OH
CsHaN (pyr)
4- CeH4F

3- CeH4F

4- C¢H4OMe
3- CcH4OMe
4- CgH4OH
3- CsH4sOH
3,4- CeH3(OH)»

Y, and Y, taken together to form a

phenathrolinyl group.



111-425 3- C6H40H 3- C6HAOH 111-426 3,4- C6H3(OH) 2
3,4- CoH3(OH)2 111-427 Y, and Y2 taken together to
form a phenat hrolinyl group. W. 2004/ 03063-5,
PGIG We20&=031721 49 [0090] Additional exenpl ar
qui noxal i nes have the structure: M X N Y2 mﬁé‘g/éllsanuls/osnz]

X, = NHR wherein Ris H aryl or substituted aryl,

and Y] and Y2 include but are not limted to the

fol lowing structures: Structut@® Y1 Y: 11 428 C6H5 H

111-429 H C6H5 111-430 CoH5 C6HS 111-431 4- CoHAOH H
- [00P1] 381 furfhenexeaplary 40idoxhlides 438e Biedtu@aid3( OH) 2 H

H1-434 H 3,4- C6H3(OH)2 111-435 4- C6HAF C6H5 111-436

C6H5 4- C6HAF 111-437 4-x96H48r C6H5 111-438 C6HS 4-

C6HABr 111-439 4- C6HACPH' CBHS 11\;-440 OB6H5 4-
OBHAOPh 111-441 4- CB 1442 C6H5 4-
CBHAOH 111-443 CSHANT (|Pyr) @Bﬁ(wr) L1 -444 4-
C6HAF 4- CBHAF s

wherein X; = OR, wherein R is H, aryl or subsﬁtuted aryl, and Y, and Y- include but.are not
limited to the following structures:

Structure Y, Y,

m-452 CeHs B

m-453 H CeHs

IHI-454 CeHs CeHs

II1-455 4- C¢H4OH H

T-456 H ' 4- C¢H4OH
mI-457 3,4- C6H3(OH) H

10-458 H 3,4- C¢H3(OH)»
II1-459 4- CeHuF CeHs

I-460 CeHs 4- CeH4F
m-461 4- C¢HBr CeHs

mI-462 CeHs 4- CeH4Br
m-463 ‘4~ C¢H40OPh CeHs

1464 CeHs 4 CgH,OPh
‘Ti1-465 - 4- CeH4OH CeHs N
M-466 CeHs . 4-C¢H,OH
TI-467 CsHLN (pyr) CsHLN (pyr)
ITI-468 4- C¢HLF 4- CsH4F
469 3- CeFLF 3- CelF
1470 4- CcH4OMe 4- CeH4sOMe
mE-471 3- CeHLOMe 3- C¢HsOMe
472 4- CsH4OH 4- CeH4OH
I1-473 3- CeH4OH 3- C¢H4OH
-474 3,4- CeH3(OH), 3,4- C¢H3(OH),
H1-475 :

Y, and Y, taken together to form a

phenathrolinyl group.



111-445 3- C6HAF 3- C6HAF |11-446 4- C6HAOWw 4-
CoH4OVe 111-447 3- CoHAOWe 3- C6HAOVE | 11-448 4-
C6HAOH 4- C6HAOH [B-449 3- C6HAOH 3- C6HAOH 111-450 -
3,4- C6H3(OH)2 3,4- COoH3(OH)2 H1-451 Y, and Y2 taken
egetiericiso form a phenathrolinyl group. WO PCT/US2003/031721
21104/ 0311635 PCT/ US2003/ 031721 50 [0091] still
further exenplary qui noxal i nes have the structure: . X
NY N Y2 wherein X1 = 5X\(lherein Ris H aryl or
substitut ed aryl, and Y1 and 2 include but are not
ed to the foIIovvl ng structures: Structure Y, Y:
[0951211 F@leefc%%plrarv qryaoxesnes hausHBe SIPres4 C6H5 O6HS
I11-455 4- C61-140H H 111-456 H 4- CoH4OH 111- 457

3,4- C6H3(OH)2 H 111-458 H 3, 4- C6H3((}|)2 I'11-459 4-
C6HAF C6H5 111- 460 C6H5 4- _CHHAE - 461 4- C6HABr
C6H5 111-462 C6H5 4- CbkH 463 4- CBHACPh CBHS5

wherein X; = OR, wherein R is H, aryl or substituted aryl, and Y; and Y include but are not
limited to the following structures:

Structure Y, Y-
m-476 Ce¢Hs; H
m-477 H CeHs

- 1-478 CeHs CeHs
11-479 4- C¢H4OH H
1480 H 4- CsH4OH
1-481 3,4- CH3(OH), H
11482 H 3,4- C¢H3(OH)-
I1-483 4- CeH4F CeHs
[M-484 CeHs 4- CgHLF
111-485 4- C6H4Bl' CsHs
-486 CeHs 4- C¢HyBr
1-487 4- CcH4,OPh CeHs
I11-488 CeHs 4- C¢HsOPh
111489 4- C¢H,OH CeHs
-490 CeHs 4- C¢H4,OH
I-491 CsHLN (pyr) CsHLN (pyr)
m-492 4- CgH4F 4- C¢H4F
I11-493 3-CgHF 3- CcHLF
I1-494 4- C¢H4sOMe 4- CsHsOMe
I-495 3- C¢H4OMe 3- C¢HsOMe
1-496 4- C¢H4,OH 4- C¢H,OH
TI-497 3-CeH/OH 3- C¢H4OH
I11-498 3.4- C¢H3(OH), 3,4- C¢H3(OH),
I-499

Y, and Y, taken together to form a

phenathrolinyl group.



[11-464 C6H5 4- C6HAOPh | 11-465 4- C6HAOH C6H5

111-466 C6H5 4- C6HAOH 111=467 CS5HANT (pyr) C5HALI\T

(PYr) 111-468 4- C61LF 4- C6H4F 111-469 3- CO6H4F 3-
CHMYR4/030035470 4- CEHAOMVE 4- CBHAOME 111-471 3pCT/US2003/03172]
- C61-40Me 3- CoHAOME 111-472 4- C6HAOH 4- C6HACH

[11-473 3- C6HACOH 3- C6HAOH M 474-3,4- C6H3(OH) 2 3, 4-
CoH3(OH)2 111-475 Y1 and Y2 #,aken together to forma
phenat hrol i nyl group. WO 20047030635 PCT/ US2003/ 031721

] h h
DLt Pl Sl X B ol O ol wher i n R

is H aryl or substituted aryl, and Y 1 and Y2 include

but are not linmited to thg foIIovm ng structures:
Structure Yl Y2 111-476 477 H CoH5
[11-478 C6H5 C6H5 |I1-4 H111480H4-
C6HAOH 111-481 3,4= 06 2 IH—482 H 3, 4-
06H3( OH) 2

wherein X; = NHR, wherein R is H, aryl or substituted aryl, and Y, and Y, include but are

not Iimited to the following structures:

.Structure Y, Y,
m-500 CeHs; H
-501 H CeHs
II1-502 CeHs CeHss
I11-503 4- C¢H,OH H
ITI-504 H 4 CeH4OH
I-505 3,4- CgH3(OH)- H
I]I-§06 H 3,4- C¢Ha(OH),
III—:07 4~ C6H4.F C 5
Im-508 - CeHss 4- CgHF
1-509 4- C¢H4Br CeHs
m1-510 CeHs 4- C¢H4Br
1-511 4- CeH4OPh CeHs
m-512 CeHs 4- CsH4OPh
m-513 4- C¢H,0H CeHs
III-§14 _ CeHs; 4- C¢HLOH -
ID-515 CsHuN (pyr) CsHuN (pyr)
1-516 4- CeHLF ' 4- C¢HF
mi-517 3- C¢H4F 3- CeHUF
]]I-§18 -4- C¢gH4OMe 4- CcH4OMe
IH-219 3- C¢H,OMe 3- C¢H4OMe
I11-520 4- CeH4,OH 4- CcH,OH

- géﬂ 3- CeHuOH 3- C¢H4.OH

-522

-5 - 3,4 CsH3(0OH), 3,4- C¢H3(OH);

Y; and Y, taken together to form a

phenathrohnyl group.



111-483 4- C6H4F C6H5 111-484 C6H5 4- C6HAF M 485 4-
CoH4Br CoH5 111-486 C6H5 4- C6H4Br 111-487 4-
C6H4OPh C6H5 111-488 C6H5 4- C6HAOPh 111-489 4-
C6H40H C6H5 111-490 C6H5 4- C6HA0H 111-491 C5HAN
(Ao oL@ (PYr). 111-492 4- C6114F 4- C6H4AF i@ﬂméﬁ.&ymm _
3- C6HAF 3- C6H4F 111-494 4- CoHAOMe 4-  C6HAOMWE
I11-495 3- C6H4OME 3- C6HAOME 111-496 4- C6HACH 4-

- C6H40H 111-49.7 3- C6HACH 3-._C6H4OH 111-498 3, 4-
OBH3(OH) 2 3,4- 06H3(OH)2 11P3499 Y1 and Y2 taken
together to forma phenathrolinyl group. WO

-[0%8 A0S crumyundsiRTrees (D inclede the fdigving: i | |
further exenplary conpounds of structure (I11)
include: y.~ N N-Yi N 2 wherein X1 = NHR, wherein R
is H aryl or substitut edxgryl and Y1 and Y2 include
but are not limted tot foIIovmng structures:

Structure Yl Y2 111- 5_08 N—l\/ﬁ
= =

]
N

Y

wherein X; = OR, wherein R is H, aryl or substituted aryl, and Y; and Y include but are not
© limited to the following structures:

Structure Y, ‘ Y,

M1-524 CeHs H

I11-525 H CeH;s
I1-526 CeHs CeH;s
m-527 4- CcH4,OH H

I11-528 H 4- CsH,OH
III-529

3, 4- C¢H3(OH),

H

-530 H 3, 4- CeHs(OH),
m-531 4- CeH4F CeHs

I-532 CeHs 4- CcHLF
IMI-533 4- CcH4Br CeHs

III-534 : C6H5 4- C6H4B1‘
III-535 . 4- C¢H4OPh CeHs

M-536 C¢Hs 4- C¢H,OPh
T-537 4 C¢H,0H CeHs

OI-538 CeHs 4- C¢H,OH
HI-539 CsHuN (pyr) CsHaN (pyr)
m1-540 4- CeH4F 4- CcHyF
III-541 3- CeH.F 3- CcH4F
I-542 4- CsH,OMe 4- CsH4sOMe
II1-543 3- C¢H4OMe 3- CsH4OMe
-544 4- CeH,OH 4- C¢H:OH
-545 3- C¢H,OH 3- C(H4OH
II-546 3,4- CcH3(OH), 3,4- CsH3(OH)-»
m-547

Y, and Y, taken together to form a

phenathrolinyl group.



111-501 H C6H5 111-502 C6H5 C6H5 111-503 4- C6H OH H.
111-504 H .4- Co6H4OH 111-505 3,4- C6H3(OH)1 H 111-506

H 3,4- C6H3(OH)2 |11-507 4- C6HAF C6H5 |1 1-508 C6H5
AwEhdyddss | 11-509 4- C6HABr C6H5 111-510 C6

O6HABr  111-511 4- CBHACPh CBH5 | 11-512 C6H5 4 arcHusznsntr
O6HAOPh 111-513 4- CBHAOH C6H5 |11-514 C6Hs 4- CBHAOH

. 111-515 C5H4N (pyr) C5HAN (pyr) 111-516 4- CBHAF

4- C6HAF 111-517 ~- CBHAF 3-54C6H4F 111-518 4-

C6HAOMe 4- CBHAOMe 111-519 3- C6HAOMe 3- CBHAOME
[0093). 52%yilufurtber#@riplary Cohi@rds b SrEcdire FFT)GodRud- 3-

C6H40H 111-522 3,4- C6H3(OH)2 3,4- C6H3(OH); 111-523
I 1 and Y, akenNtogq(t her to form a phenat hrolinyl
- group. WIN200%#0 'PCT/ US21103/ 031721 53 .[0094]

- Addi tion lco ounds of structure (I11) |ncludethe
followi n lfz

wherein Y, and Y, include but are not limited to the following structures:

Structare Y Y.
IMI-547 ' CeHs - H
10-548 . _ ' ~ CdHs CeHs
10-549 ' . 4- CcHL,OH H-
II1-550 3, 4- C¢H3(OH), H
ImI-551 _ 4- CcH4F CeHs
T-552 4- CgH4Br CeHs
II1-553 , 4- C¢H4OPh CeHs
I-554 - CeHs 4 C¢H4OH
II-555 CsHuN (pyr) CsHLN (pyr)
ITI-556 4- CeH4F 4 CgHyF
Im-557 3- CeHF 3- C¢HAF
I-558 4- CH,OMe 4- CeH4OMe
ITI-359 3- CeHsOMe 3- C¢HaOMe
HI-560 : 4- C{H4OH 4- C¢H4,OH
I-561 3- C¢H4OH 3- CéH4OH
I-562 . . 3,4- CeH3(OH)» 3.4- CcH3(OH),
m1-563 . Y, and Y, taken together to form a
phenathrolinyl group.

[0096] Additional exemplary compounds of structure (1I0) include:

Y4
X _N

\W\

N_ -~
N Y,

wherein X; = NHR, wherein R is H, aryl, substituted aryl, or aroyl, Y; = NHR, or R,
wherein R = H, alky] or branched alkyl, and Y includes but is not limited to the following
structures: -



NN Y2 wherein X1 = OR, wherein Ris H aryl or
substituted aryl,

and Y 1 and Y2 include but are not
limted to the following structures: Structure Y, Y12

111-524 C6H5 H 111-525 H C6H5 111-526 C6H5 C6H5
N b2 3d3s COHAOH H I11-528 H 4- CoHAOH

O6H3(OH)2 H I1.1-530 H 3, 4- OBH3(OH)2
CBHAF OBH5 | 11-532 CBH5 4- CBHAF
O6H5 [ 11-534 C6H5 4- CBHABr I11-535 .4- CBHAOPh CBH5
I11-536 C6H5 4- C6HAOPh 139 -537 4- CBHAOH CBHS
|11=538 C6H5 4- CBHAOH 111-539 CSHAN (pyr) CS5HAN

( BéFdctudel | - 540 4- CBHAF 4-YEBHAF | 11-541 3- CBHAF 3-
CBHAF 111-542 4- C6HAOVE 4- CBHAOME |1 1-543 3-

? 3- C6HAOVE | 11-548¢8s C6HAOH 4- CBHHOH
§§ 3- CoHAOH 3- CoHAOH

[11-531 4-
[11-533 4- CBH48r

I11-546 3,4- CBH3(OH) 2

H3(OH) 2 111-547 YlgaggHMJHt aken together to
3- CeH4OH
m-sss 2- CeH4OH
TH-569 naphthyl
1I1-570 isonaphthyl
-571 4-tBuphenyl
m-572 biphenyl
ni-573 2, 3-diMephenyl
I0-574 ' fluorenyl
1m-575 oxophenyl
YI-576 . thioindole
11-577 CsHaN (pyr)
IM-578 - 4- CelLF
TI-579 3- CelLF
TII-580 4- CeH.OMe
1-581 3- CetLOMe

III-582 2- CeHaOMe

LT - 5$%Tﬁ}sztﬂw3/(m"v].

[0097]  Still further exemplary compounds of structure (III) include asymmetric wiazines,

such as:

. Y4

W >

N_ = )
N Y2

wherein Y, = NHR or R, wherein R = H, alkyl or branched alkyl, and Y» includes but 1s not

limited to the following structures:

Structure Y

I11-583 CeHs
I1-584 H

111585 4- C¢H4OH
I1-586 3- C¢H4OH
-T11-587 2- C¢H4,OH
TI1-588 naphthyl
m-589 isonaphthyl

I1-590 ' 4-tBuphenyl



.phenat hrol i nyl -group. WO 2004/ 031163- .
PCT/ US2003/ 031721 .54 [0095] Still further exenplary

conmpounds of structure (l1I11) include: NN | I NNY2
wvereisn3néss and Y2 i nclude but are not limted tPC*/(@!gzummsnz]
follow ng structures: Structure 'V1 Y2 .I111-547

H 111-548 C6H5 O6H5 |11-549 4- CBHAOH H [11-550 3,

4- C6H3(OH)2 H I11-551 4- C6H4F C6H5 |11-552 4-

CoH4Br C6H5 111-553 4- CoM40OPh C6H5 111-554 C6H5 4-
CoH4COH 111-555 C5HAN (pyr) C5HAN (pyr) 111-556 4-
Comilsof- COoHAF  111-557 3- Wipheyl3- C6HAF [11-558 4-

- CotiGhe 4- CoHAOME |1 1-55% 3-aivG QMa 3- C6H4OMWE
114 9 4- CoHACH 4- -06H4()—hu511,3}11 - C6H4OH 3-
C6Iilﬁ [11-562 3,4- C6H3( th}lCGHS(G-DZ HI - 563

g Y[2 tak]en ggget herlt fﬂ’ phenathrgl | n%/l
0096] Additional e conpounds o
st Qre (11r1) include: \?%%5%)
739 4- CeHAF
10-598 3- CeH4F
111-599 ' 4- C¢HsOMe -
1m-600 3- CeHaOMe
1-601 2- CcHsOMe

[0098]  In yet another embodiment of the invention, compounds are provided having

structure (IV):

wherein:

L is an arylene, substituted arylene, oxyarylene, or substituted
oxyarylene linking moiety,

C is 5- or 6-membered aromatic or heteroaromatic ring,

each X is independently OR, NR;, or SR, wherein R is H

or lower alkyl,



Xi 'y N\ NON Y2 wherein Xt = NTHR, wherein Ris H

aryl, substituted aryl., or aroyl. Y1 = NHR, or R
wherein R = H, al kyl or branched al kyl, and Y2
includes but is not limted to the foll ow ng
swountuess WO 2004/ 031163- PCT/ US2003/ 031721, pEBUS2003/031721
Structure YZ 111-564 C6H5 111-565 H 111-566 4- C6R
OH I11-567 3- C6H4OH 111-568 2- C6HACOH 111-569
naphthyl 111-570 isonaphthyls» [11-571 4-tBuphenyl
[11-572 biphenyl 111-573 2. g-diwbphenyl I11-574
fluorenyl [111-575 oxophenyl .111-576 .thiqindole
111-577 csm_r%.l%mﬂe)e"‘“‘?Fﬁ%%‘l@&‘!ﬁlyéﬁ‘Z&‘ﬂ\ﬁ“ﬁl 579 3-
CoH4F 111-58@n 41 06HAOWe [11-581 3- C6H4Ove 111-582
2- C6H4OWve [0097] Still further exenplary conmpounds of
structure (I11) include asymretric. uiazines, such as

[0099] In some embodiments, the linking moiety L is an arylene moiety, and Z 1s N, as

exemplified by the following structures:




YL Il N~ NNNY2 wherein Y1 = NHR or R wherein R =

H, allcyl or branched al kyl, and Y2 includes but is

not limted to the following structures: Structure Y2

1o 2@30fuedd 111-584 H 111=585 4- C6HACH ||| -5288Bnu3/031721
C6H4OH . 111-587 2- C6HACH 111-588 naphthyl 111-589

i sonapht hyl 1-590 4-tBuphenyl WD 2004/ 030635

PCT/ US2003/ 031721 56 M 591 bi phenyl 111-592

2. 3-di Mephenvl 111-593 fluors@nyl 111-594 oxophenyl

Ell-595 thioindole 111-596 CSH4AN (pyr)- M 597 4-

CéHaF 111-598 3- C6) | 1-599 4- C6H4Ove 111-600

3- C61-140v 111-6 QH4OMe [ 0098] In vet.

anot.her enbodi nment nvention, conpourds are

provi ded havi ng

X

wherein, Z= N or CH, X; =H or OH, and X; =NH, or OH.

[0100] In another embodiment, the linking moiety L 1s an oxyarylene moiety, as

exemplified by the following structures:




structure (1V): 21 Z, C()()m (x)ymL \ / Z2 zZ4 |V
wherein: L is an arylene, substituted arvlene,
oxyaryl ene, or substituted oxyarylene linking noiety,

- Cis 5- or 6-nenbered’" aromatic or heteroaromatic _
WOn0+0386¥h X is i ndependently OR .NR2. or SR PRA&ISa#5/031721
Ris H or lower alkyl, W 2004/ 030635
PCT/ US2003/ 031721 57 Zt-Z4 are each independently CH
or Nb and mis 1 to 4. [009%] In sone enbodi nents,
the linking noiety L is an arylene noiety, and Z is N,
as exenplified/ by \pe follow ng structures: XI NN Z
Z N2 Z X2 X z X NNX2 Z X2 WO 2004/ 030635

PCT/ US2003/ 0314

wherein, Z =N or CH, X; = H or OH, and X, = NH; or OH.



58/ \ XTI L NX) XNN. Z X2 wherein, Z =Nor CH,

XL =Hor OH and X2 = NH) or OR [0100] In another

enbodi ment, the linking noiety L is an oxyaryl ene
mv@tonyomsss exenplified by the foll owi ng struct WESHS2603/031721
XL ZNN7 X2LNN2 Z X1 W 2004/030635

PCT/ US2003/031721 59 X1 L NNZ 1L/ \ X XL N/

NX2 zZ X ' 60

{0101] In still another embodiment, compounds are provided having the structure (V):

/G'_(R1 x o G—(R4)x
N—M ' HN—M
|
y(Ra) MO  ¥(R3) L o)
K/LN/—‘ ViRs L N/"‘
H . H
Va Vb
wherein:

Ry, x, and y are as defined above,l

- Rs1s-H, -SO:H, or -SO,NMe,, .
M is NH, CO, SO, (CHa)p, wherein p is 0 to 2,
G is aryl or heteroaryl, and
x and y are each independently 0-4.

In an additional embodiment, there are provided bis§pteﬁdine compounds. An exemplary

bis-pteridine compound according to the invention has the structure:

[0102] As used herein, the term “heterocyclic™, when used to describe an aromatic Ting,
means that the aromatic ring contains at least one heteroatom. As used herein, the term

“heteroatom” refers to N, O, S, and the like.

[0103] As used herein, the term “alkyl” refers to a monovalent straight or branched chain
hydrocarbon group having from one to about 12 carbon atoms, including methyl, ethyl, n-

propyl, isopropyl, n-butyl, isobutyl, tert-butyl, n-hexyl, and the like.



X9 wherein, Z=Nor CH X = Hor OH and X2 = NH2or

OH. WD 2004/ 03063f PCT/ US2003/ 031721 60 [0101] In

still another enbodi ment, conpounds are provided

having the structure (V): G(R )x G(RL)x NM' .
pmpm(uw(pgj /--Oy(R3) Cl11:1\/-- 0 N HH Va %T/USNNDS/OS]T’]
wherein: Rl, x, and y are as defined above, R3 is H,

-SBH, or -S2NMe2, Mis NH, CO S, (CH2)p, wherein

pisOto2 Gis aryl or heyeroaryl, and x and y are
each |ndependently 0-4. In an addltlonal enbodi nent

A R A R -

sub&tit@std Sech@Srdh Bwﬁrb U@.ﬂdé&g m%&apN\'cifclaiﬂc%\ éubsﬁi'ted cycloalkyl,
HONJ, NI | NN v used herein, the term
heﬂﬁﬁ@f\@h@csymt}r@md hmﬁycd}gea;"yh @uh@s@@ @éylalwtqpmsmhsnmted

P as
nelorBii, oFRANS sl RGN Rl n (o iR iR Al RSIQUE, acyl,
oxyatgr &rb@yN,suﬂonyS,suHomnh@ suifieeyl, ailB8}ikéds used

herein, the term"alkyl" refers to a nonoval ent

[0? bg]aAg used rere% a‘po%]e?g PaEfirs to alkyl groups having from 1 to about 6 carbon

atomns.

[0106] As used herein, "alkenyl" refers to- straight or branched chain hydrocarbyl groups
- having one or more carbon-carbon double bonds and having in the range of about 2 up to

12 carbon atoms, and "substltuted alkenyl" refers to alkenyl groups further beanno one or

more substituents as set forth above.

[0107] As used herein, "alkynyl" refers to straight or branched chain hydrocarbyl groups
having at least one carbon-carbon triple bond, and having in the range of about 2 up to 12
carbon atoms, and "substituted alkynyl" refers to alkynyl groups further bearing one or

more substituents as set forth above.

[0108] As used herein, "aryl" refers to aromatic groups having in the range of 6 up to 14
carbon atoms and "substituted aryl" refers to aryl groups further bearing one or more

substituents as set forth above.

[0109] As used herein, "heteroaryl” refers to aromatic rings containing one or more
heteroatoms (e.g., N, O, S, or the like) as part of the ring structure, and having in the range
‘of 3 up to 14 carbon atoms and "substituted heteroaryl" refers to heteroaryl groups further

bearing one or more substituents as set forth above.

[0110] As used herein, "alkoxy" refers to the moiety -O-alkyl-, wherein alkyl is as defined
above, and "substituted alkoxy" refers to alkoxyl groups further bearing one or more

substituents as set forth above. '



hydr ocar bon group having fromone to about 12 carbon

atons, including nethyl, ethyL n- propyl, isopropyl,

n-butyl, isobutyl, tert-butyl, n-hexyl, and the Iike.

WY 2oE401880635 PCT/ US2003/ 031721 61 [0104] As psBesa003/03172
herein, "substituted alkyl" refers to al kyl groups B
further bearing one or nore substituents sel ected

from hydroxy, al koxy, ner captag, cycl oal kyl ,

substituted cycl oal kyl, hetefocyclic, substituted

ter o Ic. aryl, sybstituted aryl, heteroaryl, S
Yy s‘{‘si %%‘? Lx%reinh e‘i%}%ﬁwy I r,e}eésrﬁﬂ Rerco g tlkylemoups gpuiniping in the
raripgt] af@bout 3G, caftbdr Rom@ Thd) OsutidihAd cycid A

oxyacyl , .car boxyl, sulfonyl,méulfonaﬁFggt suF@%?&V?doakﬂ
EOHRS iitker Ppang qrp iy morpsubsgmentscasesehforthl abmee. al kyl "
refers to al kyl groups having from |l to about 6 carbon

0t gn, herein, " " refers to- .
ot arct, AR ARE el oy B AFRYh ref UL an opmag e
refgrretogiyclingi.¢.. Ciagivontaimng) @roupe ebhaiding dse oefbrelRratorhd(e.g., N,

t ange, of apo 2 up to 12 carbon atons, and
O"'Egﬁqé?ﬁ it %SOP%Y{D ?égﬁ?/}mg TEHOBIS. 4R DAVRRG I the Famgp 6F 3 up tohid carbon

atdrR BdYGuiHRutEd hetBRER IR k4 BRESo RS Qﬁﬁﬁeﬁ?%}éﬁa '
0107]. As used here?cn, "allynyl" réfelrgltotu st rai ght orieor

mefee EyesisAt feyti@bewsr byl groups having at |east one
car bon-carbon triple bond, and having in the range of

 [0BDPUA s el Beteth 0O - . dogn o
[ -g%y nyl r e%g}’sg]%% |1£§%§$ﬁg¥§§bgmgﬁﬁﬁ% g‘?p?snaéld oshué) stituted
aligflaryfpeisrstosdinilanybgrospsafartsetbdanmg lona bowmre §ibsf@intAss set forth
: abg@gd ‘herein, "aryl" refers to aromati c groups -having
'n"the range of 6 up to-14 carbon atons and
"substituted aryl"” refers to aryl groups further

[0bE4) Angsedherc, "oyl SidaGs id ASMHsEbaABuEE bk DérbllhsaR@V ibstituted
a&%&] g% used]ﬁ_gggei n, ‘heteroaryl" refers to aromatic
gl ehRt QiYL b ER R fUHRsTeD eaR e OPE AF Bifse pubstituentpas gpt forth

abSveor the like) as part of the ring structure, and

having in the range of 3 up to 14 carbon atons and

"igbst ituted heteroaryl" refers to heteroaryl groups
[01 3P} Ae psedihersin.n gridalieny}" maisrsctosampb sybstianedsalkényt groupoandh

- s@b@ed kil L\ eSO ¥hel A0S ol CorlDS

- nol etf -0 aginﬁeﬁv\i{éragﬁﬁﬁg lﬁ-r@ l|11§soas %ﬁﬁaﬁéﬂ c”!“;wa JoVer

subptituess bssdt farttegbok koxy" refers to al koxyl groups
further bearing one or nore substituents as set forth

[0?98}’%; used herein, "arylalkynyl" refers to aryl-substituted alkynyl groups and

"substituted aryla_.lkynyl"' refers to arylalkynyl groups further bearing one or more
sub stit_ucnts as set forth above.

[0117] Asused herein, divalent aromatic groups having in the range of 6 up to 14 carbon
atorns and "substituted arylene" refers to arylene groups further bearing one or more

substifuents as set forth above.

[0118] Asused herein, “oxyarylene” refers to the moilety “O-arylene”, wherein arylene is as
defined above and “substituted oxyarylene™ refers to oxyarylene groups further bearing one

Or more substituents as set forth above.



WD 21104/ 0311635 PCT/ 1JS2003/ 031721 62 [0111] As used.

herein, "cycloallcyl" refers to rind containing al kyl

groups contai ni ng in the range of about 3 up to 8

carbon atons, and "substituted cycloallryl" refers to

YPABHIRSAS  groups further bearing one or norepcrwsapes/sis

substltuents as set forth above. [0112] As used

herein, "heterocyclic", when not used with reference

to an aromatic ring, refers to cyclic (i.e.,

ring- contalnlng) groups conéalnlng one or nore
Oupﬁggroatons § O S, or the like) as part of

YSRHGR SP %‘Hﬂs éan hﬁﬁrepmql iy ai wnreryeofrmatgmsoreusmmtt@ those

skiliéd 1€ &=len OAFBp S uted heteroc refers
. to heter ogfgltsl glr@g%ggégp‘ il ér ar g Za%ﬁvnirﬁﬁrs or
mves{pB cpmprimds ofstmgxere {Or t h above. [0113] As used

herein, "alkylaryl" refers to al kyl -substituted aryl
&mg%g s and "substituted alkylaryl" refers to

ylaryl groups further bearing one or nore

substituents as set forth above. [0114] As used

her ei n, aryIaIkyI refers to aryl - substltutedma\kyl

groupsz2 gnp— subst) tutedd arybakkyl " refers th [ ]

arvi al k gAngf fur%ﬁer bea#wmg one n' F% ¢

substltuent set forth above. [011 N sed

her ei n, arylalkenyl" refers to aryI substl Mtaﬁﬁ

alkenyl groups and "substituted arylal kenyl" riefgrs

to aryl al kenyl groups further bearing one or nDre
] substrtuents as-set forth above. [0116] As used

herein, arylalgynyl refers to qry%«§ubst|tuted R%W
. nmL groy subsy. tuted)ar | kenyl " refers
Rz'_\t/&l ‘al k)ﬁ‘w g!r;%u:p@sff Bt Her | béar |/§r$§H§ﬁ'§ orz\rrp\/\rr? > L/\

subsﬂbguentsca&esemmﬁorth ab®v V[Ollii—#s»used ”T;;

herei n, dival ent aronmatic groups“haV|ng "W the ran R

of 6 up to 14 carbon atons and "substituted arylenk" %

refers to arylene groups further bearing one or nore

substituents as set forth above. [0118] As used

herein, "oxyarylene" refers to the noiety "O aryl ene",

wherein arylene is as defined abgvé&.and "substituted ro,

ryhene” pefers to oxygryl ene gr eeMeur t he | Scom.
&iﬁﬁéﬁég% ohé“Lor™¥or e substj lu P as sef,,f ort: Vi .Gi;/
W02004/ 03063&RCT/@BZ003/ 03872] ] ~ s==o ~ V¥ [
1 - .R1 e0H, . "'R1

21

oxzx

(

PP
bwn

(]
[[]
Zxxzx

[0120] Scheme B illustrates an exemplary synthesis for invention compounds of structure
1. |

Scheme B
7 AR
2 VA SR
o . _
&N \ 120 °C,2 h
R b |~Iu-rz ,/\/l( DMAP oaL CO.H Iam
\/\N = * Rem | 0 ———— P NH - ZniDAc) _ OAN&O
= Ry— —_— .
H l S \ CHaCly Tl J l\ Quinoiine R: o | Rp=H,
1 © ﬂ j Xy Rqe=H

CO.H

Halo



63 [0119] Invention conpounds can be prepared by a
variety of nethods well-Inown to those skilled in the

art. For exanple, Schenme Aillustrates three exenplary
NAeHELeW3F or i nvention conpounds of structurepdtVs003031771
Schenre AR 000 2L II NH2 OVP h \ \\/~ Ro u 0 HN

G H\ \% CHC12 Rz 71111 C®2H \ \R~ 0\ H") Ro =

H RLR =H IR2H,G: CH2)0 Op ROROD 0 ~ 11
R2 NH2 RDa OH R HN-G' ' COZ HNG'\\\z/ CH EDC, HOBt
~Y ~=> MN2OH ~-N\ HM CH2CI2 HCOJ ----~ H R~

{012 é] SReemOflusppigs Two R severl exgmplﬁrmvnmpsqszgom}npnr@n:compounds
of stkdea: O

Scheme C

OH X
) on AN
N)\/NHZ ov© 200 °C-220 °C \/@

N
L, T oo — Y
HO™ "N "NH; (o} m-cresol )\ /\
0
Na,S0, H; (g) ‘NH, N7 |
Z HOAc uzt) \ 1D/PdJC C[N\ x
CHCla MeOH N x
|l
N~

: [0122] SchemeD illustrates an exemplary synthesis for invention compounds of structure
). I | o |

Scheme D
[ OH
S G I we,
+ 5 —0 200 °C-220 °C HO  N={
HOJ\NA NH, o/’_\_/ —\\ / — ——————— /—- /)—-\_ O—\<_/>-—\\ //—\
H,S04 PH m-cresol —N

/
HO

[0123] Scheme E below illusrates an exemplary synthesis for conipounds of structure (V).

SchemeE
N N
HCl — \@R, T N,
PN N NS NaBHSCN " \NHh\/
LA ~ X R o w1 _catMOAc I
i 4 -
N0 cmmN NN Ro\/h\nul*o OMF R AL Ro=H, SOsH,

NH S0 SO,NMe,
V. R.=H



Ro Ro NH2 HNG' v COoMe / j" -1 C&H R2 Rof NCO R2 Rz
HNGH\ \J -~ ~N\ N2C N \R~- CO2Me CH2CI 2 H McOH20 H
RRRRe=H 1R H 1R =H GNH[0120] Schene B
illustrates an exenplary synthesis for invention
chmpowwd®esf structure (ID. Scheme B C Ro Ro Ppll/usti@smsiz2t

0O\ 120 C2 h RzT Il I + R- OWAP - /- O NH CO2H "O
Zn(OAe)2 NN CH2CI2 R2- R2 / i R H1 \ N Ouinobne o =
H OHRH-~~ R2 =H Rl W952004/ 030635

PCT/ US2003/ 031721 64 [0121] Schene Cillustrates two

[012 4Jelmerfarthee x@bRlimEy YRS BOSASOL, Qﬁeré %\(ﬁrmeh ot
of structure (111). Scheme C OH N "1 200 G 220
d@ﬁgraﬁr comprising administering to a subject in ne d thereof an effective amount of a

compound having the structure (VI):

m

S

\'4 !
wherein: .
A and B are each independently 5- or 6-membered aromatic rings,
- wherein at least one of A and B is an aromatic heterocyclic ring having at
‘least one heteroatom in the heterocyclic ring,
each X 1s independently OR, NR;, or SR,. wherein R 1s H
or lower alkyl,
each Y is independently hydrogen, alkyl, substituted alkyl, alkenyl
substituted alkenyl, alkynyl, substituted aJkynyl, cycloalkyl,
substituted cycloalkyl, heterocyclic, substituted heterocyrclic, aryl,
substituted aryl, heteroaryl, substituted heteroaryl, alkylaryl, substituted
alkylaryl, arylalkyl, substituted arylalkyl, arylalkenyl, substituted
afylalkenyl, arylalkynyl, substituted arylalkynyl, aroyl, substituted aroyl,
acyl, or substituted acyl, with the proviso that at least one Y is not
hydrogen, or |
when n is 2, each Y is taken together to form a fused
aromatic Ting system comprising at least one aromatic ring, and
m and n are each independently 1 to 4, |

thereby treating the disorder.

[0125] Rings A and B taken together may form a variety of fused aromatic heterocyclic
groups suitable for use in the practice of the present invention. For example, rings A and B

‘taken together may form aromatic heterocycles such as quinoxaline, pteridine, benzoxazine,



NT+.0. INNliY HOHSNONH Qi mcresol HORN N z a

NO2 N~ Na2SO4 N2 N IIlI' Hz (9) N~~~ HZ N Nhz O\

HOAc Mat) M \\ 10 % PdIC_ i NHz CH C-3 N MeOH ~; N
NIvOL4/MofR122] Schene D illustrates an exenpl argfr, S2003/031721
synthesis for. invention conpounds of structure \}i

Scheme D OH Ph-OH 2 N~NHz O= o, 0 Ph N--/ 200 C—220 C
HON N NHONNHz + p* \ ~=0 r\ ~ 07 H2SO4 Phi

mcresol N//-NOH N Fii H®6 0123] Schene E bel ow
illustrates an exenplary synthesis for conmpounds of

beﬁiclmmmr'tfenﬁiib)idazoﬁp hementodihzoldHindol8 GhdRmddNa Eﬁln@ﬁhe 1s%€u1nohne,
------ ~N_H cat HOAc NH NH G
phﬂla,lenqq nqahtt}vnﬁgle—qq:pazséeﬂ ciupplpge, pigpe, bﬁnmhlazNHJ@nzoﬁuam

‘ O%Qﬁ%%%n%egzotmom&p%éﬁgﬁé%ﬁ tﬁ’gﬂ\y%%%g: gﬂlg&ﬂ&%&t, nggs AandB
taken together form a quiﬁoxaline. In a further embodiment, rings A and B taken together

form a pteridine. In 2 still further embodiment, rings A and B taken together form a

bsnzimidazc_)le.

[0126] Quinoxalines contemplated for use in the methods of the presént invention have the
structure: .

" wherein:
each X is independently H, OR, NR;, or SR, wherein R is H
or lower alkyl, |
each Y is independently hydrogen, alkyl, substituted alkyl, alkenyl
substituted alkenyl, alkynyl, substituted alkynyl, cycloalkyl,

‘substituted cyclo.alkyl, heterocyclic, substituted heterocyelic, aryl,
substituted aryl, heteroaryl, substituted heteroaryl, alkylaryl, substituted
éJkylaryl, arylalkyl, substituted arylalkyl, arylalkenyl, substituted
ai’yla]kenyl, arylalkynyl, substituted arylalkynyl, with the proviso that at least
one Y is not hydrogen, or

when n is 2, each Y is taken together to form a fused .
aromatic ring system comprising at least one aromatic ring,
mis 1 to 4, and '

nislor2.



[0124] In a further enbodi nent of the invention, there

provi ded nethods for treating a disorder, conprising

adm nistering to a subject in need thereof an

effective anmount of a conpound having the structure

(W0 3004090B3sA B (Y)n VI wherein: A and B are eaehus2003/031721

i ndependently 5- or 6-nenbered aromatic rings,

wherein at |east one of A and Bis an aromatic

heterocyclic ring having at |east one heteroatomin

the heterocyclic ring, each & is independently OR

NR2, or SR, wherein Ris H or lower alkyl, each Y is
[012177 &p endenbodimbytd maaedlinal doytemslated tfort ust edthairetHods of the present
. al kenyl ubstituted al kenyl, al kynyl, substituted
H“EFR@H%PFtsﬁﬁpﬁgFﬁyl substituted cycl oal kyl .,

het erocycl i c, substltuted heterocyclic, aryl,

substituted aryl, heteraryl, substituted heteroaryl,

al kyl aryl, substituted | al kyl aryl, arylal kyl,

substituted aryl al kyl, -rylalkﬁnyl substituted aryla

>0 N

kenyl, aryl al kynyl, red IaIkynyI, ar oyl ,
substituted aroyl, qQr subst.i Fd acyl, with
the proviso that at gne Y is no(tn hydr ogen, or

when n is 2, each Y 3 to er to forma fused
aromatic ring systemco or|3|nglat | east one aronmatic
ring, and mand n are each independently 1 to 4,
thereby treating the disorder. [0125] Rings A and B
taken togebhtrem:may forma variety of fused aromatic

heterocyclic  groups el al ¢lQLUSE H B LG REACLT co

of the present exanpl e, rings and B

taken toget her ynpyryf etistiataimiyl thérebayh oywbsaiuted dhteaaryl, and
qU|noxaI|ne pteridi ne, benzoxazine, WO 2004/ 030635
PCT/ US2003/ 03172411 0%k

[0128] Pteridines contemplated for use in the methods of the present invention have the

structure:

(X)m
!I \ (V)a
wherein:

each X 1s independenﬂy H, OR, NR;, or SR, wherein Ris H
or lower alkyl,

each Y is independently hydrogen, alkyl, substituted alkyl, alkenyl
substituted alkenyl, alkynyl, substituted alkynyl, cycloalkyl,
substituted cycloalkyl, heterocyclic, sﬁbst_ituted heterocyclic, aryl,
substituted aryl, heteroaryl, substituted heteroaryl, alkylaryl, substituted
alkylaryl, arylalkyl, substituted arylalkyl, arylalkenyl, substituted
arylalkenyl, arylalkynyl, sﬁb stituted arylalkynyl, aroyl, substituted aroyl,



benzoxazol e, benzi m dazole, |.2-benzodi azol e, indol e,

i soi ndol e, quinoline, isoquinoline, phthalazine,
napht hyri di ne, qui nazoline, cinnoline, purine, _
bz ozl e, benzofuran, -isobenzofuran, .
benzot hi ophene, chronene, and the like. In one PCT/US2003/031721
enbodi nent, rings A and B taken together forma

qui noxaline. In a further enbodinent, rings A and B

taken together forma pteri€ine. In a still further
enbodi nent, rings A and B taken together forma

benzi m daylobesubsGups]aciwiihxtht ipregscibat @ teakedred’ fsatot

use in th%l_rret hods of the present invention have the
struct urBTEFRIN ) n wherein: each X is i ndependent |y

H OR NR,, When3Ris 2MBRheV [k kS tddethef tol ¥R fadely|

each Y is independently hydrogen, al kyl, substitut ed

al kyl , FRSAY IDG S eqrpemEsing l%ékﬂt onaatéylwylr: ring, and
substi t ut ed I I ituted

cycl oal kyl , ﬁﬁéli%@éca{/%%ﬁ u&)cgelﬁ’gré%l%ﬂgﬁle heterocycli c,

aryl, subst | t ut ed aryl, heteroaryl, subst i tuted

'[MQ%%&? l’b’o i IHtﬂ'XfJéxaesz;ggqset I %eg?%ﬁ al K é%ﬂ:mds of the present

inventhsd hdve tiRGrustind: al kenyl , aryl al kynyl, substituted
aryl al kynyl, with the provi so that at least one Y is

not hydrogen, or when n is 2, each Y is taken together
to forma fused. aromatic ring system conprising at

| east one aromatic ring mis 1to 4, and nis 1 '
or-'). WD 2004/ 030635 RCT/ US2003/031721 67 [0127] In
one enbodi ment, qui noxalines cgntenplated for use in
the nmethods of the prese nv on have the

structure: { _ )
=
N

wherein:

X is OR, NRy, or SR, wherein R is H or lower alkyl,

Y is aryl, substituted aryl, heteroaryl, or substituted heteroaryl, and

nis 1 or2.

- -[0130] Benzimidazoles, oxazoles, or thiazoles contemplated for use in the methods of the

present invention have the structure:

Xim
/\/ N\
X
N Z/ (Y)n
wherein:
ZisN, O, or S,

each X is independently H, OR, NR,, or SR, wherem R1s H



X N (Y)n wherein: Xis OR, NR2, or SR, wherein Ris H
or lower alkyl, Y is aryl, substituted aryl,

het eroaryl, or substituted heteroaryl, and nis lor?2.
[0128] Pteridines contenplated for use in the nethods

ol ot:b@picesent i nvention have the structure: (pY1MIs2003/031721
NN\ NY )n N wherein: each X is independently H OR
NR2, or SR, wherein Ris H or lower alkyL each Y is

i ndependent|y hydrogen. al kyl, substituted al kyl,

al kenyl substituted al kenyb9 al kynyL substituted

all -ynyl, cycl oal kyl, substituted cycl oal kyl,

het er ocyelower alky)sti tut ed heterocyclic, aryl.

[ h ary| . [ h I
SHiot by s e Ry SRR
substitype ylasﬁxétfcg@'aucepyl,ymlvhﬁpydbsﬁt%%%%&xy& @fkioalkyl,

aryl al kenyl; . ary yny substituted arylalkynyl,
aroyl , subsiniteditedoaiylyhstery€y@B0beBOBgHeterocyclic, aryl,

PCT/ US2003/ 031,72 68 acyl .. o bst | I bl
the provPRYTHR% AT Y hereiaayt Elhbesn%‘lt?dsjheﬁ%k 51%137‘ grog*e h?ub\(éﬁrh
when n iﬁ(}aﬂyﬁ,@maﬂ(ﬂ, Suisakest iropdtyherylhlrefiyiy substititad ed
_aromatic ring system conprising.at_ |least one araomatic
ring, ar@ylalkgenyl?/arylalkynymubsﬁmt%d arylallcynyl, aroy, substiiited droyl,

acyl, or substituted acyl, with the proviso that at least one Y 1s not
hydrogen, or
when n is 2', each Y is taken together to form a fused
aromatic ring system comprising at least one aromatic ring, and
mis1to 4, and

nis1lor?2.

[0131] In one embodiment, benzimidazoles contemplated for use in the methods of the

-present invention have the structure:

X)m
N
>
- N
BN
| H

wherein:
each X is independently H, OR, NR;, or SR, wherein R is H or lower

alkyl, :
Y is aryl, substituted aryl, heteroaryl, or substituted heteroaryl, and

m is 1-4.



mand n are each independently 1 or 2. [0129] In one

enbodi nent, pteridines contenplated for use in the

net hods of the present invention have the structure:’

XWMO 20039933 N N wherein: X is OR NR2, or SR PCTUS2003/031721

wherein Ris Hor lower -alkyl, Y is aryl, substituted

aryl, heteroaryl, or substituted heteroarvl, and nis.

| or 2. [0130] Ben2|mdazol es, oxazoles, or thiazoles

contenpl ated for use in t he 7¥et hods of the pr esent

i nvention have the structure: (XYmN (Y)n wherein: Z
[0132§ IN2 fOrthen emBodismohodéhe snvientopetheerre yrorvﬁdedﬁlethdﬁz forgreating a
. Sge, ere n Ris. HW 2004/030635 P 03/031721 Y
disofdRT IO gR0Se 4F3aFIatedesHh VoRCHaT PEEREN ér’ﬂ‘ " FERSTETS and/or
othe'il'a idéots STeBSbidnmMbQTvaabKYstasis Blckeding a&ﬁ.’@ﬁétérmm@d subject in need

kenyl, al kynyl, substituted alkynyl, cIoaIkyI
th»rggbgrt tﬁqqtl&lamwt 6hk RMpotst kg vy sirpciure tituted
heterocyclic, aryl, substituted aryl, heteroaryl.

substituted heter oaryl , laryl, subst ituted
al kyl aryl, aryl al kyl, /Subst| lNed aryl al kyl ,

aryl al kenyl, substityted aryl a\ke A/fﬁ)ysl al kynyl ,

substituted arylal k yI aroyl, fgubst®futed aroyl,

(Y)n /
N =C

wherein: _ | _
A, B, C, and D are each independently C, N, O, or S,
each X is independently H, OR, NR,, or SR, wherein Ris H
or lower alkyl,
each Y is independently hydrogen, alkyl, substituted alkyl,
alkenyl, substituted alkenyl, alkynyl, substituted alkynyl,
cycloa]kyl, substituted cycloalkyl, heterocyclic, substituted
heterocyclic, aryl, substituted aryl, heteroaryl, substituted
heteroaryl, alkylaryl, substituted alkylaryl, arylalkyl, substituted
arylalkyl, arylalkenyl, substituted arylalkenyl, arylalicynyl,
substituted arylalkynyl, aroyl, substituted aroyl, acyl, or substituted
acyl, with the proviso that at least one Y is not hydrogen, and
m and n are each independently 1 to 4,

thereby treating the disorder.



acyl, -or substituted acyl, with the proviso that at
| east one Y is not hydrogen, or when n is 2, each Y
is taken together to forma fused aromatic ring
system conprising at | east one aromatic ring, and m
iWOR@3433and n is 1 or 2. 101311 I n one enbodPGEMRB2003/031721
benzi m dazol es contenpl ated for use in the nethods of
the -present invention have the structure: (XYmY N
H wherein: each X is independently H OR NR2, or SR
wherein Ris Hor lower alkil, Y is aryl, substituted
aryl, heteroaryl, or substltuted heteroaryl and
(01335 In dne 29@2cPORthis@BDEEEACTheISOODENEEER the stm@m[rmszl In
a further enbodinent of the invention, there are
provi ded nethods for tre a disorder such as
t hose associated with asé\Taﬁ“perneablllty and/ or
angi ogenesi s and/ or /other aspexts cObprom sed
IS i [ 1 Nni [ 0 a subject in
need thereof any ﬁ tive anmou %onpound havi ng

structure (VI1): (Y)n) wher ei n:
N —

wherein: _
each X is independently H, OR, NRy, or SR, wherein R is H
- or lower alkyl, |
each Y is independently aryl or substituted aryl,
.mis 1 or2, and ' -
nis 1-4.

[0134] In a further aspect of this embodiment, the compound has the structure:

[0135] In one embodiment, the present invention is based on the discovery that a
combination therapy including interleukin-2 (IL-2) and chemical compounds described

herein, some of which are effective kinase inhibitors, administered during IL-2 therapy,



A., B. C and D are each independently C, N, 0, or S

each X is independently H OR NR2, or SR wherein R

is H or |lower alkyl, each Y is independently

hiR BYERI6ZAI kyl | substit ut ed al kyl, alkenyl,  PCT/US2003/031721

substituted aIkenyL al k-ynyl , substjtuted al kynyl,
- cycloal kyl, substituted cycloalkyl,_he;erocycllc,
“substituted heterocyclic, aryh, substituted-.aryl,

het eroaryl, substituted heteroaryl al kyl aryl ,

substltuted
"ol kst Al LA Y Bt LS oy

gtigniar Ttwwyit js lilsisbiiid theit FecasdtnAl WY %sew+r enbancing the
it t 9 cyI or substitute
bé#:lﬁ% arl Of:/fec 8f ﬁh‘ ¥uc‘;1t 3tdhe fisgare or disordmpis ﬂ'f;athrdoﬁéﬁle Iaupdhs @escribed

“’f“?é‘é’fﬁsﬁﬁgﬁ?ﬁe oL RS bl same bebaronione

Iy gnfig moindescompinatian mcapmﬁchlhﬁm'g £¢‘fb@1$ijuﬂ@ bt thetnli\?entlom including

Aupd tructure: N (
bl\i/\%hqgir%el n: dghgg @gltz} {#SEEEWQWIVOHIPW eQmDSRmasn

infyi Foms, ﬁOIRkBJSip]H, Sro¥fah DWehiBi dizg m@xﬁﬁﬁ‘uq%rdoﬁulatory Tnoéeculfs
en tI aryl, or substituted ar
pdrpxg&lg.r svéc unfs@lféql]atommquyﬂqmﬁlu%mesﬁthatfrestuﬂlﬂ 18 vascular leakage.
NH2
Ceotobdrdi, r@ﬂrm pirlQu&ATBO léfbde};@plgp 8 K& %}n%oemodul?latory molecules.

[0136] Such inhibitors, in combination with I-2, are effective in bloukmo vascular leakage
typically associated with I -2 adminstration. Thus, compositions and methods are provided
for treating disorders associated with VLS. In one embodiment, the invention provides a

composition con‘camm«7 a therapeutically effective amount of IL-2 and a vasculostatic agent

or compound as aescnbed hereinin a pharmaceutically acceptable carrier.

[013 7] Some of the compounds are kinase inhibitors, such as Src-family tyrosine kinases,
and therefore are useful in treating a wide variety of disorders resulting from aberrant kinase
activity, in addition to treating disorders associates with IL-2 administration. Kinase-
associated disorders are those disorders which result from aberrant kinase activity, and/or
which are alleviated by the inhibition of one or more enzymes within a kinage family. For
example, Lck inhibitors are of value in the treatment of a number of such disorders (e.g., the
treatment of autoimmune diseases), as Lck inhibition blocks T cell activation. Similarly,

" Src family inhibitors are of value in treating a varnety of cancers as Src inhibition i Impacts

tumor cell invasion, metastases and survival.

[0138] The compounds and methods of the present invention, either when administéred
alone or in combination with other agents described herein (e.g., chemotherapeutic agents or
protein therapeutic agents) are useful in treating a variety of disorders associated with .
compromised vasculostasis including but not limited to; for example: stroke, cardiovascular
disease, myocardial infarction, congestive heart failure, cardiomyopathy, myocarditis,

ischemic heart disease, coronary artery disease, cardiogenic shock, vascular shock,



N N N [0135] In one enbodi ment, the present invention
i s based on the discovery that a conbination therapy
including interleulin-2 (IL-2) and chem cal conpounds
descri bed herein, sone of which are effective kinase
iwbiBitiss adm ni stered during |1L-2) therapy, M/US2003/031721
2004/ 03063-5 PCT/ US2003/031721 72 mitigates or
| essens the adverse effects of IL-2. Wile not mantlng
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of “such disorders (e.g
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dispaeR; QERReES, HICkIGHE e erenlqnlaﬁ%&ﬁuﬁ 55 var e Mcs are activated or
og@gﬁﬁj’eﬁe@%uﬂ £s dodH dabdihddh ARD@AGhEoma, or cancers where kinase activity

facilitates tumor erowth or survival; glomerulonephritis, serum sickness; uticana; allergic

diseases such as respiratory allergies (asthma, hayfever, allergic rhinitis) or skin allergies;
mycosis fingoides; acute inflammatory responses (such as acute or adult respiratory distress
syndrome and ischemia/reperfusion injury); dermatomyositis; alopecia areata; chronic
actinic dermatitis; eczema; Behcet's disease; Pustulosis palmoplanteris; Pyoderma
gangrenum; Sezary's syndrome; atopic dermatitis; syster_nic schlerosis; morphea; peripheral
limb ischemia and ischemic limb disease; bone disease such as osteoporosis, osteomalacia,
hyperr)arathyroidism, Paget's disease, and renal osteodystrophy;vascular leak syndromes,

including vascular leak syndromes induced by chemotherapies or mmmunomodulators such



tunor cell invasion, netastases and survival. [0138]
The conpounds and net hods of the present invention,
ei ther when adninistered alone or in conbination with
oMt 48 s described herein (e.g., chenpther apEBSO3/03172]
agents or protein therapeutic agents) are useful in
treating a variety of disorders associated wth _
conpr om sed vascul ostasi s i mé4 uding but not limted
to, for exanple: stroke, cardlovascular disease,
Igg‘gcardl al .inf ar ¢ction, congesti ve heart failure, g
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thd RL@nt ation, transplantation tolerance induction;
~1schemc or reperfu3| on injury follow ng angioplasty;
arthritis (such as rheumatoid arthritis, psoriatic
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hypopi tuatarism Cuillain-Barre syndromne; other
[0AU2D SFEARLY tyrosine kinases other than Lk, such as Hek and Fgr, are important in

the Fc gamma receptor induced respiratory burst of neutrophils as well as the Fc gamma

receptor responses of monocytes and macrophages. The compositions and methods of the

present invention may be useful in inhibiting the Fc gamma induced respiratory burst
response in neutrophils, a'.nd.may also be useful m inhibiting the Fe' gammé dependent

| 'pl'oducﬁbh of TNF 'alphé. The abilify to inhibit Fc gamma receptor dependent neutrophil,

Iildnocyte and microphage responses would result in additional anti-inflammatory acﬁviﬁf |

for the compounds employed in invention methods. This activity would be especially of



di seases; cancers, including those where kinases such

as Src-famly kinases are activated or overexpressed,

such as col on carcinona and thynoma, or cancers where

ki nase activity ergic facilitates tunor growh or
SWOVA0QEI3063§] orrer ul onephritis, serum sickness; PCT/US2003/031721
uti-caria; all diseases such as respiratory allergies
(asthma, hayfever, allergic rh nitis) or skin

al l ergies; mycosis fungoides75acute inflammtory
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patlent e.g. the therapy extends the nean survival
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Whereinrreidpatkasmg mntenalrppmphStsma la@bbwmch froticagss dng ls@id pharmaceutical

Wi | e. not nti to be hound i cul ar, theory,..
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mﬁmﬁt&hlccm@ndesu@mfooﬁ@ad@avcﬁngm theipkasesti ih@@tiby. Thus, in one aspect,
he tunor cells. [0140] As used herein, "kinase"
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ser ﬁgﬁg\)ﬁgﬁt Er eon| ge kalgﬁasesHl f:t ai yzg)t‘{qﬁéirf lﬁggi t ?Tgyr?u%? 18 present
phospitatteitign effpstiviedo swncareesauldr idakegerissrei ataiswilu ésdications or

therapeutics which have vascular leak as a side-effect. For example, administration of a

compound of the invention in conjunction with IL-2, immunotoxins, antibodies or
chemotherapeutics. In these cases, IL-2, immunotoxin, antibody or chemotherapeutic
concentration can be deiermined by one of skill In the art according to standard treatment

regimen or as determined by an in vivo animal assay, for example.

-[0145] The present invention also provides pharmaceutical compositions comprising IL-2,
immunotoxin, antibody or chemotherapeutic and at least one invention compotnd in an

amount effective for inhibiting vascular permeability, and a pharmaceutically acceptable



[0141] As used herein, the terns "Src kinase" or "Src
| dnase famly" or "Src famly" refer to the related
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Bl k. As used herein, the terns "Src kinase signaling
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in add|t| nal,_ .anti-inflammatory activity for the
e¥AEBRlethose g%léa% the Priteseiaten Bharmaeppaia Veh XK1 ard National Formulary

. Vol. XVII, U.S. Pharmacopeia Convention, Inc., Rockville, MD (1989), the relevant

contents of which is incorporated herein by reference. In addition, polymorphs of the

invention compounds are included in the present invention.

. 10147 Invention pharmac_eu_ﬁca] _compositidns may be administered by any suitable means,
- for eﬁaniple,_‘-orally',.. such as in the form éf tablets, capsules, .granuies ér powders; -
sublingually; buccally; parenterally, such as by subcutaneous, intravenous, intramuscular,
intrathecal, or intracisternal injection or infusion techﬁiques (e.g., as sterile inj ectable

aqueous or non-aqueous solutions or suspensions); nasally such as by inhalation spray;



- [0144] The present invention also provides articles of
manuf acture conprising packaging material and a
phar maceuti cal conposition contained within said
packaging material, wherein said packaging nateri al
conpnees:a | abel whi ch i ndicates that said PCT/US2003/03172]
phar maceuti cal conposition can be used for treatnent
of disorders and wherein said pharnmaceutica
conmposition conprises a conmpound according to the
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C@m@a@]@Wﬂb thyanthier ingrsdisnts of t}gcfpmpgapglmmigmt deletenous to the recipient

rlqethylan1ne 2- et hyl am no-

' [0151] The terms "administration of" and or "administering a" compound should be
understood to mean providing a compound of the invention or pharmaceutical composition

to the subject in need of treatment.

[0152] The pharmaceutical compositions for the administration of the compounds of this
embodiment either alone or in combination with IL-2, immunotoxin, antibody or

chemotherapeutic may conveniently be presented in dosage unit form and may be prepared



et hanol , histidine, procaine, and. the |ike. Such
salts may also be forned as acid addition salts with
any free cationic groups and will generally be forned
wWMRHNHBPGANi ¢ aci ds such as, for exanpl e, PCT/US2003/031721
hydrochl oric, sulfuric, or phosphoric acids, or
organi ¢ acids such as acetic, citric,
p-t ol uenesul foni ¢, nethanesuyg§onic acid, oxalic,
tartaric, mandelic, and the like. Salts of the
by hiy 8N ihk ekt ' t y%g{g : - -
}_ ?Jlrﬂ%t onat i.gkﬁgwg%lg‘?nﬂ g‘g&’g ?ttu%ém t i %%%%ﬁ?%s lg%llu%%the step of
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todie acid sulfuri.c acid,. phosphoric acid, and
mocBfSs ) e peenP), I BBt oo b S P ans e Sarmers by
unis@irhly shdirmimchtdhybrifteng BE QEPAAINREHiOH A0 2XBLRRPWAUR liquid carrier
wi_t h. suitabl e organic acids, such as p-toluenesulfonic
or g, fingly divjded solid sEngr orieth. @@ thetkdf nekgeary, siralng the product into the
de i i i I -1 0 e in.the :
e e p P Ao i M s o Pisb L rmmrg
mctudedhp g ambpung seffini@ntyto pkoduce ithe dbsredreffectipon tHRXR68sE or condition
e found in the United .States Pharmacopeia Vol. = _
of é%%gﬁﬁ%t% H%WS?%?‘&P?PO%PPS KOPRIIIRG 1§ agifyy AngedFRt Hay be ina
forfp Buielei fororal w6, for BRGHHVS, lak €ab1MR, £dGRY)10zehb& . LRlBY AR oily
contents of which is |ncorPorated'here|n by reference’
SUDETSAE: HSBFrsibls POy Aens 9R STaphlashemuisipnsniard ar so8rmapsiess or syrups or
elifd€ included in the present invention. [0147]
nventi on pharmaceutical conpositions may be
adm ni-stered by any suitable neans, for exanple,.
[015¥3| Cympositiohs mteniied foh eral osemafy Heghbmtral accandiigl te any method

ul.es o owders: sublingually;. buccal.ly; - _
@ e for B BB B o R el o S
comMasiivhshey sdntain bi¥ srahére agbnts GeldeftifAsi fik @Fdddl consisting of

in}ection or_infusion techniques (e.g., as sterile

SWERTREEASPRS, ARSI ASCRE. GoMTIng REBSalaITeReTEREsagsnts in order to
SUIRR YRS HABS ! by : i
pr2004?03116%)§f s e R EhR ol bt v

mngredient intpdnfogrra voth zonetoxiapharmadavticaliit scceptable et @pibyts which are

' far ' osit.ories; i.n dosage.unit, ..
sof 61 Bk bl s HRBOSLL IS A0SRl s
suek e phisintrecavihite, sedivat caalbdraes) 1actodd) alpiRSRBEpHa e G R BRkE

may, for exanple, be administered in a formsuitable
PhOSP bt LIRS B RIS REER e tPT CEIBRIS£OM el Qitalginic acid;
biﬁ&ﬁm%aa%&n% ofekhRP Qe L8RS &r ABYRE -A6 mb%\éstﬂlgbsgeﬁ@,efog Blmple

of Sui'tabl e pharmaceut Fcal “conposi’tions conpri®sing t e
mapgeesimt steantipoirads acid oy takarfhiecabketd pay be tiveatedorthef may be coated

xt end r.el eas by .the use of, devices., such as .
o0 Bt B i b s R P R RET iR St sl tract and
thersHyinaGe BiKtadles et ovefliN ot gl PeR6d. IHoP 08 M, lattime delay material -

such as glyceryl monostearate or glyceryl distearate may be employed. They may also be

coated to form osmotic therapeutic tablets for control release.

[0154] Formulations for oral use may also be presented as hard gelatin capsules wherein the
- active ingredient is mixed with an inert solid diluent, for example, calcium carbonate,
calcium phosphate or kaolin, or as soft gelatin capsules wherein the active ingredient is

mixed with water or an oil medium, for example peanut oil, liquid paraffin, or clive oil.



[0148] In addition to primates, such as humans, a

variety of other mammal s can be treated according to

the nethod of the present invention. For instance,

manmmal s i ncluding, but not Ilimted to, cows, sheep,

guabey/kesses, dogs, cats, guinea pigs, rats orP@U/hg03/031721

bovi ne, ovine, equine, canine, feline, rodent or

murine species can be treated. However, the nethod can

al so be practiced in other s i es, such as avian

species (e.g., chickens). [0149] The term

‘1herapeutically effective amount” neans the anpunt  of
IO}#_Q _ @fﬁﬁﬁ%ﬂﬁmﬂonpwaa%mwa MEGTHOE PP frqpents +
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p&i9oRetinderefsoftie] hbN®Mate) Br 66nEBRAHRCRUIICRAI! ethylene oxide with

cqggosition to the subject in need of treatnent.
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include the step of bringing the active ingredient

' sociation with_the carrier which . constitutes ..
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veBahARGA Mo MM IR bil W A6 R, dRERiAdiP6l doyonu Bilf srifih ynineral oil
and intimately bringing the active ingredient into
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[0157] Dispersible powders and granules suitable for preparation of an aqueous suspension
by the addition of water provide the active ingredient in admixture with a dispersing or
wetting agent, suspending agent and one or more preservatives. Suitable dispersing or
wetting agénfs and suspending agents are exemplified by those already mentioned above.
A dditional excipients, for example sweetening, flavoring and coloring agents, may also be

present.



of di seases. The pharmaceutical conpositions
containing the active ingredient may be in a form
suitable for oral use, for exanple, as tablets, tr
owWesgoihdzenges, aqueous or oily suspensions, PCT/US2003/031 721
di spersi bl e powders or granul es, enul sions, hard or -
soft capsules, or syrups or elixirs. [0153]
Conposi tions intended for oral use may be prepared
accordiing to any nethod knowdto the art for the
manuf act ure of pharmaceutical conpositions and such -
- [0S pusintsiand slinmymephe &irhubited OfithnewWeRteR R Hosnts SheGlaffle glycerol,
: ffr§g1tge grogﬁ onsisting of sweetening agents, f
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be..c ed . by. kngwn . ,
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‘coated to formosnotic therapeutic tabl r contr
sapehiargecand oEesE). Ponong the aeveptatie vaineles asisoiveyts dhas malyde

entfb 1056 LEd A% @e@:ﬁgsegseo{}mﬂic{gg,a it g%g:g ?c‘?lut\l’\flf}}%&%ig iri]ﬁo%rgﬁ s’o%ﬁ.ltg}i, tloride

ingredient 15 m xe S0
sobxerp [headditadrG steriie; AR &DoIR £ conatntionall péapiphal £ aablvent or

kaol i.n, or. as_soft gelatin capsules wherejn the active
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2004/ 030635 PCT/ US2003/ 031721 79 [0155] Aqueous

prepadns plortectablesai n the active materials in admixture
with excipients suitable for the manufacture of

028y Sk QB L S Kk ing
(08P Der SR Bk CBRn o i R B S e URRET Uelibsitions may
bq@:tr_hyilat@il dnd| agisenisteyedrsystymidalypyd loedllyy T edriniqueofoe formulation and
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(Mack Publishing Co, Easton Pa.). Suitable routes may, for example, include oral or

- transmucqsal administration; as well as parenteral delivery, including intramuscular,
subcutaneous; intramedullary, intrathécal, intraventricular, intravenous, intraperitoneal, or

‘Intranasal administration. For injection, the pharmaceutical compositions of the invention
may be formulated in aqueous solutions, preferably in physiologically compatible buffers
such as Hanks' solution, Rix_lger‘s solution, or physiologically buffered saline. For tissue or
cellular aiministration, penetrants appropriate to the particular barrier to be permeated are

used in the formulation. Such penetrants are generally known in the art. Pharmaceutical



acaci a;. dispersing or wetting agents may be a
natural |l y-occurring phosphatide, for exanple
| ecithin, or condensation products of an al kyl ene
oxide with fatty acids, for exanple polyoxyethylene :
sveanatwye3or condensati on products of ethyl ene pxI/U82003/31721
with ong chain aliphatic alcohols, for exanple
hept adecaet hyl eneoxycet anol, or condensati on products
of ethylene oxide with partial esters derived from
fatty acids and a hexitol sudh as pol yoxyet hyl ene
sor bi tol nonool eate, or condensation products of ,
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concspEHed H9May contain a thi ckening agent, for
exanpl e beeswax, hard paraffin or cetyl alcohol
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flavori n%@_agents may be added to provide a pal atable
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suspendi ng agent and one or nore preservatives.
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SRR SRR 8 st AP 55 D 1s8) Syrups anc
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in the formof a sterjle Ln]ectablﬁla%ﬂsous.. . .
such treatment. While not wanting fo be limiting, chemotherapeutic agents include

antimetabolites, such as methotrexate, DNA cross-linking agents, such as
cisplatin/carboplatin; alkylating agents, such as canbusil; topoisomerase I inhibitors such as
dactinomicin; microtubule inhibitors such as taxol (paclitaxol), and the like. Other
chemothcrapeutic agents include, for example, a vinca alkaloid, mitomycin-type antibiotic,
bleomycin-type antibiotic, antifolate, colchiéine, demecoline, etoposide, taxane,
anthracycline antibiotic, doxofubicin, daunorubicin, carminomycin, epirubicin, idarubicin,
mithokanthrone, 4-demethoxy-daunomyecin, 11-deoxydaunorubicin, 13-deoxydaunorubicin,

adriamycin-14-benzoate, adriamycin-14-octanoate, adriamycin-14-naphthaleneacetate,



or ol eagenous suspensi on. This- suspension may be
formul ated according to the known art wusing those
S spersing or wetting agents and suspend;
agéﬁggbﬁﬂg%h have been‘ ‘nentioned above. The stgg&ﬁ§MM3m”7N
I njectabl e preparation may also be a sterile
injectable solution or suspension in a
parenteral | y-acceptabl e dilugnt or solvent or coslvent
or conplexing agent or dispersing agent or excipient
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Sﬁglls ﬂg}% on . Sui.tabl e routes may, for
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i ntramuscul ar, subcutaneous, intranedullary,
[Mm.lmﬂmwlmtmsnmeas/@rg ,rG@muanne,uhmm @nsi;Semustma etc.), and other
aI |nt a E
Jlgeugtg g%enn {Eﬁ% p% TRCEUtT Q?%Pﬁ {(%%j [ ons o?te? hé aid Mltocvcm
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[ ul"ar "adm ni stratl on, penetrants appropri ate to
ep;a) tantbralcamedbres (eeg., a;n@brb@cpep Apalpgeks ayueh asuﬂd@t%m@h@] etC)

or mul at ion. ,Su -h ants .ar ener al.l ovvn in
oy By PR So 8 GRS otte 8 Ml Rabolites
ﬁﬁﬁﬁth?aﬂﬂfdlﬁ&L(é?gl M&tho‘fr@;tdﬁ;ﬂ’@l&x@ﬁﬁd Kekatp; Eﬂtcﬁﬁ befimd antimetabolites

adm ni stration include aguequs saol utions of the active
(e.g., 6-Mercaptopurine [6-MP, Purinethol], 6-Thioguanine [6-TG], Azathiopmne,

Acyclovir, Ganciclovir, Chlorodeoxyadenosine, 2-Chlorodeoxyadenosine [CdA], and 2'-
Deoxycoformycin [Pentostatin], etc.), pyrimidine antagonists (e.g., fluoropyrimidines [e.g.,
5-fluorouracil (Adrucil), 5-fluorodeoxyuridine (FdUrd) (Floxuridine)] etc.), and cyiosine
arabinosides (e.g., Cytosar [are-C] and Fludarabine, etc.); 5) enzymes, including, L-
asparaginase, and hydroxyurea, etc.; 6) hormones, including, glucocorticoids, such as,

antiestrogens (e.g., Tamoxifen, etc.), nonsteroidal antiandrogens (e.g., Flutamide, etc.), and



conpounds in water-soluble form Additionally,

suspensi ons of the active conpounds may be prepared

as appropriate oily injection suspensions. Suitable

i pophilic. solvents or vehicles ineclude fatty oils -
sh2igudesSane oil, or synthetic fatty acid estecsus2003/031721
such as ethyl oleate or triglycerides, or |iposones.
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[0165] Other agents that may be administered in combination with invention compounds
include protein therapeutié agents such as cytokines, immunomodulatory agents and
antibodies. As used herein the term “cytokine” encompasses chemoldnes, interleuldns,
lyrnphokmcs monokines, colony sumulatmg factors, and receptor associated proteins, and

functional fragments thereof. As used herem the term "functional fragment" refers to a



82 ansacrine, carnustine, cyclophosphanude,

cytar abi ne, etoposide, |ovastatin, nel phal an,

t opet ecan, oxal apl atin, chloranbucil, methtrexate,
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: grow h factors or growth factor receptors. such as
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thf?‘é‘@i%igf%ﬁnsagins%‘bqag%“ﬂar geting integrin receptors, such
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corrp05| tions and net hods of the present 1.nvention
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DdskdRsferymeet(PDR e andtingwistlderireped WneheMfiodiyay Bkill in the art.
etc.); 3) noncoval ent DNA- bi ndi ng agents [antitunor

[O?@ﬁgﬁl Ot | %ﬁ-};%%&eﬁ%&&qf i iopIs br%lcgé{ll rfx?el c?c;ntlp%l%sed

va3Bh1aseeyel ApPRPriee W@sage PN RbAdrally bOMHUOUWE kA 50PRE per kg
Cer ubi di ne Doxor ubi_ci n [ Adri amnyci n] and | darubicin

Pa[“leﬁéwl&’ Wﬂl%ht p@itday whigh¢amrbsadminis m(S@Jgée or multiple doses.
Pr%?éﬁt{lﬁa Qﬁ(ﬁldsgge 1Bié |vH @%bmﬁ '@36’& 5 bol;.lM 5@&3@&% rng&zl more npreferablv

cins Ienoxan |ca
ablot 015 ta atyapit h()Q mgfkg. per day arm.uubiwcb:(shget lesel mayricl abdutr(gol to 250

f ol, at t
mfig Py, Bhant Bl A Imieinen 05 g Aotk U1 RIS ER Gt faveer
1.08 g R BAYI SFiRGh this Bmddine@baiddtBay Be 0.6 to 220 Bit®P bt Heo 50

Acyctovir, Ganciclovir, Chlor ‘odeoxvadenosi ne

mgﬂmebﬁ@d@my@mm'ghm&mﬁ secsip®l Shows thelonng of thsrexgmplary
QL 5 J I

cHPEBEEY: 85| UL 08 BLE0OR 3 s L.

m@/lté/dagr @demayadlmdisl‘renc(ﬂ:didrdd)h;(déitmm atecirefeyablyeprovided nttle form of

ta%¥ets contammg 1.0 to 1000 milligrams of the active ingredient, particularly 1.0, 5.0, 10.0,
15.0. 20.0, 25.0, 50.0, 75.0, 100.0, 150.0, 200.0, 250.0, 300.0, 400.0, 500.0, 600.0, 750.0,

800.0, 900.0, and 1000.0 milligrams of the active ingredient for the symptomatic adjustment

-

of the dosage to the patient to be treated. The compounds may be administered on a regimen
of 1 to 4 times per day, preferably once or twice per day. There may be a period of no
administration followed by another regimen of administration. Preferably, administration of



arabi nosides (e.g., Cytosar [ara-C] and Fl udarabi ne,
etc.); 5) enzynes, including, L- asparagi nase, and

hydr oxyurea, etc.; 6) hornones, including, _

gl ucocorticoids, such as, antiestrogens (e.g.,

Wanoxif3ei3s etc.), nonsteroidal antiandrogens (BCQUS2003/031721
Fl utam de, etc.), and WO 2004/ 030635 PCT/ US2003/03172]

83 aromatase inhibitors (e.g., anastrozole [Arim dex],
etc.); 7) platinun1conpoung§ (e.g., G splatin-and

Carbopl atin. etc.); 8) nonocl onal antibodies

. conjugated with anticancer dr ugg, toxins, and/or
the comaphund ircdlosthsassasiated wigly thsi sebeditle of -8 SfwHESraHARy | Forsmample,

. .(e.q., interfer.ons , I - , : ds
acmiieioh sl Prgn S gmt Fydyusty itflor BpRgery filwing
admihideat herapy; 11) hematopoietic growh factors; 12)

agents that induce tunor cell differentiation (e.qg.,
all- trans-retinoic acid, etc.
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in the treatment of the above nentioned pat hol ogi ca
and therhepimeFeome B Yes of ot her therapeutic agents
i nclude the follow ng: cyclosporins (e.g., cyclosporin
[017/1%  AfotlefdmbSimeRites DUl Bsrest tIbared biCWicoveny that 4 ednpound
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DL ekl id LB nDELUREReraptHR R REMERIOxic S8, is an
an“%%gya‘g’f &%Bag’?‘g%d %&‘?%e?ﬁ‘%&?g’r CH40 and/ or gp39 -
effe 6 Sthprap fuikiregimep fottehigent of SUmeRst ot eFangms- e gqyorubicin,
gp39 (CD4

. e

chcfd&ﬁéripﬁﬁﬁic sataft, AShaleDke i goad that {lBSB)entiorcihchdestcombplination
bi osynthesis inhibitors such a

S A reduct.ase .
theraplyitkiluding corBRASE Af the TRYRATI08; W%?%?‘?ﬁm&d% Vasculostatic
aoe% woh%E %gﬁge, ant el fphilr80mRL Rinasé iMidhitordNRAkiimpls, Brb-fasily

= E%Oferr an cycl ooxygenase inhi bitors such as
inhitifes axd by ctemotietpewiccigent optherappyisrratibedy.
dexamet hasone, gold conpounds, antiproliferative

agent s such as. net hot.r ex = b BUS acent
[015333}}@? ‘Ffscﬂﬁ%%tb%a@ﬁ%‘f’a gc’%fe“%%ulo %&%é%{ﬁ%g%a?dr Ugs such
thefSh AR ktitRRId: B odfackivedy blarixing pisaniaripsrmiEality and/or vascular
I nhibitors such as_tenidap,..anti-TNF anti bodi

leakaleiddor PRELOZPISEIE pITHANE SRP HIFEHRS AYELUPY BRVidES a Bomposition
-coﬁé%@jyﬁx)era%@uﬁjﬁmf Y@V E mbl@f 804 chemotherapeutic agentand a

vasculostatic agent in a pharmaceutically acceptable carrier.

[0173] In one embodiment, the invention provides a method for reducing the tumor burden
in a subject, comprising administering to a subj ect in need thereof an effective amount of
chemotherapeutic égeht iﬁ combination with a compourid that is a vasculostatic agent. In an
illustrative example, the method includes use of at Jeast one of the invention compounds
e.g., as set forth in Structures I I, 1O, Ola, IV, V, V1 or VII or any combination thereof,

with the chemotherapeutic agent. In one aspect, the compound is set forth in FIGURE 1. It



[0165] Other agents that may be administered in

-.conbi nation with invention conpounds include protein
erapeutic agents such as cytol dnes, imunonodul atory

a&éﬁ?@“&ﬂﬁ}‘antlbodles As used herein the ter mPCT/US2003/031721

"cyt oki ne" enconpasses chenol dnes, “interleul dns,
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. [0176] Several illustrative compounds employed in the methods of the present invention are

inhibitors of kinases and therefore are useful in treating a wide variety of disorders resulting
from aberrant kinase activity. Examples of kinases include Src-family tyrosine kinases and
their associated disorders, which result from aberrant tyrosine kinase activity, and/or which
are alle\}iated by the inhibition of one of more of the enzymes within the Src family. For
examplé,’ Src inhibitors are of value in the treatment of cancer, 2s Src inhibition blocks

tumor cell migration and survival. Many compounds of the invention are also broad



ng/ kg/ day. For oral adm nistration, the conpositions
are preferably provided in the formof tablets
containing 1.0 to 1000 milligranms of the active
i ngredient, particularly 1.0, 5.0, 10.0, 15.0. 20.0,
2800po4HG06E; 75. 0, 100.0, 150.0, 200.0, 250.0, 3BOL/0S2003/031721
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i node and t | 0 | Qi i fact€cdHprising packaging
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therapy. [01711 Another enbodi.nent .descr | T
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inHGR B Hpgise e dgumpund 1 BTl i pE AOE ebcve fored
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[0179] Pharmaceutical compositions employed as a component of invention articles of

manufacture can be used in the form of a solid, a solution, an emulsion, a dispersion, a

micelle, a liposome, and the like, wherein the resulting composition contains one or more of

the compounds described above as an active ingredient, in admixture with an organic or

inorganic carrier or excipient suitable for enteral .or parenteral applications. Compounds

employed for use.as a component of invention articles of manufacture may be combined, for
. example, with the usual non-toxic, pharmaceutically acceptable carriers for tablets, pellets,

capsules, suppositories, solutions, emulsions, suspensions, and any other form suitable for



| eakage and/ or angi ogenesis. In one enbodi nent, the
i nvention provides a conposition containing a
therapeutically effective anmount of a chenot herapeutic
ag¥aoEndicds vascul ostatic agent in a pharnaceutp@ﬁ@bﬁmyon7n
acceptable carrier. [0173] In one enbodi nent, the
i nvention provides a nethod for reducing the tunor
burden in a subject, conprising admnistering to a
subj ect in need thereof an e$¥ective amount of
chenot herapeutic agent in conbination with a conpound
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conpounds are included in the present invention.

101347 Sihe 2SR "sdBinaReaon 6f' aad o amameemfo &R oompEEund should be
configuration. Although the specific
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can bk priesto, simitendously avithl, safeernadsitpisaationfen tevenien compound or

egrtaeggri E}n%he Iguar]ngpllesnpry\?l%ecg ﬁérlei/r%ttyﬁ/gaﬁly e E&hf’ounds of the invention are

co-administered at the same time as a chemotherapsutic agent.

[0182] While not wanting to be limiting, chemotherapeutic agents include antimetabolites,
such as methotrexate, DNA cross-linking agents, such as cisplatin/carboplatin; alkylating
agents, such as canbusil; topoisomerase I inhibitors such as dactinomicin; microtubule -
inhibitors such as taxol .(paclitaxol), and the like. Other chemotherapeutic agents include,
for example, a vinca alkaloid, mitomycin-type antibiotic, bleomycin-type antibioﬁc,

antifolate, amsacrine, carmustine, cyclophosphamide, cytarabine, etoposide, lovastatin,



invention, it is to be understood that this invention
enconpasses all possible stereoisoners. The terns
"optically pure conpound” or "optically pure isomer"
refers to a single stereoisonmer of a chiral conpound
I l8sssof the configuration of the conpoun \ "
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nmet hods of the present invention are inhibitors of
kinases and therefore are useful in treating a w de
variety of disorders resulti8y from aberrant kinase
activity. Exanples of kinases include Src-famly
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inhibit other kinases in addition to Src-famly

tyrosi ne kinases or non-Src famly kinases. 0177%.
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tHer aitioesl the fpedift@otpbendmip lolred ehe memboliqdtzhiling ced fengt of action
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o PO POy et PSS Beahap St e i osf
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andh thefosyundengomedesrgdund of the invention (e.g, as
shown in FIGURE 1), wherein the conpound is present
[(?fhﬁ The %&‘Fxﬂﬁfe?gét O §l1 6 et Ilegrers&ﬂhiﬁ%_ exhHPRE o44HER of the
or“exanple” Tn one aspect, the invention provides a
ppdrnrincsitibh. (Bde Examples are not meant to limit the scope of the invention but rather

serve exemplery purposes. In addtion, various aspects of the invention can be summarized
by the following description. However, this description is not meant to limit the scope of the
invention but rather to highlight various aspects of the invention. One having ordinary skll

in theart can readily appreciate additional aspects and embodiments of the invention.



conposition including a compound of the invention,

wherein the conpound is present in a concentration

effective to reduce vascul ar perneability, for

XP¥'3PRe concentration can be determni ned byPCEAS2003/31721

of skill in the art according to standard treatnent

regimen or as determned by an in vivo ani mal assay,

for exanple. [0179] Pharmacegtical conpositions

enpl oyed as a conponent of invention articles of

manuf acture can be used in the formof a solid, a
~solution, an emul sion, ﬁg# i@irﬁilon, a mcelle, a

| i posone, and the |ike, he resulting

conposi tion_contains. one 0 A unds

descri bed abNEHESESOENASCULOSL A AGHN N xt ure

With an organic or inorganic carrier or excipient
Expearinadidtald or enteral :or parenteral applications.

Conpounds _enpl oyed for use. as a conponent of
Genprgletmalpticah Mathedss of manuf acture may be conbined, for-

[01 S%I %@%ﬁ TH\M drDnd Gyt burHRP phPPtHcsr o NedaBRGR bk sdaliy run without
acceptabl'e carriers for tabfets, pellets, capsules,
an irsarp gassitmosphes unesk specifiesl oteerist ol HPdBee rren a HdVHz

an er, for Ui table for. 0 0 oty
Bl blD Generoe orts el eteesl B! i Pl gy milion (o)
downSRAd b6 rettiendihianse, Coaslings eongants are agioated gehatz (Hz). A Water

mannitol, starch paste, nagne5|unL$n|S|I|catEmPtag@ﬁ
LC/VES sysemiscised indAgmtity and BYy) 21y | TS SYSISot BEBdes 4r ¢,

sep%%ﬁ%n rﬂmglieym%ﬁ?dggcf%ta?rg?rrci&é&&eiﬂdch%2m&£s§ BSectréf@ter. A

er carrier use I n rranuf_ acturin
Zorbae (3 ebinen@ 50 k.Gt 51 Segilen | Tedhnaegibs) dtisgd forrthe LEn Column

addi ti gon iliary, . stabilizi .1 hickeni .
tempgrERTeny Ceric ety i Rty el it pobile phases
of WARS ENb5Y% TFL 1A })eRd abaenipile (0063 THAB)/RERw fadeis ImL/min. The

conposi tions including at | _east

I nvention o/ 15 &
gradinms OTATERT} PSedAn BFRSTAYCD a3 @-éeml%ﬁrﬁg%?% &agﬁ g GO R 6B 15->-
17&[%'110 28, alone or in conbination with a

chenot herapeuti c agent, inmunotoxin, inmunonodul at or
or therapeutic antibody. and a pharmaceutjcally. . .
[0185 éPiedbllawing Bragient progrm wate LSSt prpedqnyhe b °P1{ﬂbé°é‘éf Qf the
l.nvention L des  Rh: eyt 0 o8- 03S5-1 7min: 90% B for
g LD L B O b 2
thel E Gapbids:a4-HiydengeN-(ag siahao ez yii-pienybdendaps dei $i 4 Dilydroxy-N-

an_amount effectjve ther he .conposi t 10N A 3o

(2 R ipelce - SRR TEARTHEy e oaT PG el o o iy soctamide;
BN By Ak P i\06.¢h e 94 db1 2NG1)0BHEN - ab @sridle N D1 B dndol-2-y1)-

2 %ﬁ%ﬁ%@‘é‘,ﬂ%&%&'w%?’ngﬁqconven?i.onalnblzgl id or liquid
phenil)c-gengrprdpionanids; 3-46 Hyeirox wrphemd)- Weéd Ui iipge!-2-yl)-phenyl)-

addi tives. of . appL QR[4 at e €. of ide: 3-(3.4-
RS o DA PRI R D ot >
DiblyaekSphenyl)-N-(2-(1H-indol-2-yl)-phenyl)-propionamide; (2) 0-15min: 30-50% B;
15-15.5min: 50-90% B; 15.5-17min: 90% B for compound N-(2-(2,3-Dihydro-1H-indol-2-
v1)-phenyl)-2-hydroxy-benzamide. .(3) 0-15min: 20-40% B; 15-15.5min: 40-90% B; 15.5-

17min: 90% B for compound 4-(4-amino-6+(3 _4-dihydroxyphenyl)pteridin-7-yl)benzene-
1,2-diol. (4) 0-15mun: 5-60% B; 15-15.5min: 60-90% B; 15.5-17min: 90% B for compound
2-(4—-Hydroxy-pheny1)-N-(Z-(1H-indol-2—y1)-pheny1)-acetamjde. (5) 0-15min: 40-100% B;



preservatives, stabilizers, flavors, etc.) according
to techni ques such as those well known in the art of
phar maceuti cal fornul ati on. [0181] The t-errrs
"adm ni'stration of and or "adm nistering a" conpound
SWwouhel/oBes3s under st ood to nean providing a conpop@guggm3mm,n
the invention or pharmaceutical conposition to
subject in need of treatnent. For exanple,
adm ni stration of the vascul ostatic agent can be
prior to, simultaneously wi ®h, or after adm nistration
of an invention conpound or other agent. In the
15.-Eraam|166% B Ry b@lﬁpomﬁw (E—(IHLMdIﬂLJ—yl)-bhm\dpmébdeXpbhenvl)
the invention are o-adm ni stered at the same tinme as
acetanseﬁfeaqﬁt-ths@m\dJ@xa’g@m-N Fot'dbindabizd)-RBEY ﬁéﬁ?t?"ﬁ‘é‘et 0
be limting, chenotherapeutic agents include
t Source temperature
101881 TR Sk Sieer SUhEe FILTS) Rl proy e, Spies e
is 1a® I?QI adl crfghe @g@onsds metisnaBed nrbadhd pOSttb’Géil@GHﬁhéB@S pcan
t0§ gG/Ch as dactinomcin; mcrotubule
rangeh °5‘|1t f28%ich as taxol (paclitaxol), and the 1ike.
O her chenot herapeutic agents include, for exanple, a
Geidémaraieﬂai-a)ﬂodmddldsonyci n- type antibioti c'
[01t§)|gf|%ﬂ myci n, type nt | Bes ant | fgtlregtse acr k)wef(? dissolved in
aceltcﬁiﬁﬁﬁé Ayl tHe somo%qwo&é Q@&E@%e /OEEmOﬁﬁxﬂaﬂb?ﬁimnc%&)pvl
I phal an, topetecan, oxal apl atin, | or anbuci |
ethm’mammmeélydm@hh§d¢)r% POWHED gjlarmmq@lre veps SBR et §ifas room

nbl asti
te%eiréwe ttZ 3 gﬁ) O&e ﬁlrv %geva{eﬁ' %Bfub érg bllg%r%t #338ThBErs.
ant hracycline antibiotic, doxorub|C|n daunor ubi ci n,
[01a0] b eollyeiitrwas repovediind i, reisifiae disselved immehenchathileesiate (5-10

th d d
%ol ﬂy&é OX %%thg 1{1]1 ld&lf%#gglxﬁl nQr rrzalc%l sQdium bicarbonate

: SO&QdeaMu&ﬂIS PBARE Q}%Eéi‘recﬂxuaﬁ‘iredaﬁjtcEtOAc respectlvelv The combined
14- napht hal eneacet at e. 01831 Co unds

organidpRges Were dred ab%lm%%@“éﬁ%p‘-l ﬁP{%EC%%Si?Bﬂée‘U?Y column
ch%éﬁlalg %Eﬁ‘f%xhch, RATh o&mﬁ@xmmtaﬁﬁ&ﬂé @BaESanglie h

rs o vascul ar perneabi | |t and/ or
crystatimitoon frem kiffpeens selvents m&%@@mﬁmo gog agefenifilen,
several illustrative conpounds enployed in the
t hods 7 1 N EpheiiRck@hRieOf
IORP%se’s(g%{ad{oﬁérpég%?gw g\iﬁé]g#dgp'i‘rlfp}%rggt |cng 2 wi de
variety of disorders resulting from aberrant kinase -

activity. Kinase- associated di sorder Ohlt e those
di sorders which result from aberra

pt—ki nase activity,
and/or which are alleviated by t ibition of one

or nore of the kinases. e)
HN.
\
(L~
| N

H
[0192] 1 g (4.8 mmol) 2-(2-Aminophenyl1) indole was dissolved in 200 mi acetonitrile. 1.46
g (9.6 mmol, 2 eq) of 4hydroxyphenylacetic acid were dissolved in 50 ml acetonitrile and
added to the solution. To the mixture were added 1.84 g (9.6 mmol, 2eq) of EDC

(dimethylaminopropyl ethylcarbodiimide hydrochloride). The reaction mixture was stirred



[0184] It will be understood, however, that the
specific dose | evel and frequency of dosage for any

: patient may be varied and will depend
Rééé(”@ksgof factors including the activity of P FFEBszm”’”

speci fic conpound enpl oyed, the netabolic stability
and | ength of action of that conpound, the age, body
wei ght, general health, sexgy diet, node and tinme of
adninistration rate of excretion, drug conbination,

ﬁg S rit art|

235 B R bR SRS, G oo

ethymsét@eé/mdﬁfdnuﬂgorlqpm Q&@Bitadctecbtv@ca matteB)Oaﬁl esgaais 16 HCl as well
resent inventiogn. The Exanples. are not nea

as 1QQ ml P! aqHEOUSe BRIEASH SPEBI; IicAZ RPN SBWIOPa Wfuediap gﬁses were re-
extra%{(m{f EORY: %e'ecﬁfeld rriRddhigiBed V)?Jahﬁup‘ha% Reed ridif oviehe

Chventi on can surmari ze by the fol | owi ng
maglesSenispifitaThetdowepeoduct vas cm@snatpgnapbcrd orssilipstusipgdnt to

limt the scope o i nvel N, put t
ethyhc@ﬁf.q gnevgla&sgs(ggérﬁ)c/f) 01 :Ibng of % agm?c\:e % qqu colored
poweéldin%roweﬁhldléld of 75 t/(h ORA Pﬁﬁf}/ b)‘E adJ/Ms (ampmm EMess-spec

i s BT Ll S D

gl»)bﬁﬁj WE2 FiAGRINE 8-S 1H), 7.5

Sfitgﬂépg Anéi I ﬁigR1?§E86]]n%ﬂH§olvents Zre

Hz@EEw7mﬁﬁh®HbmﬂHbther purification. Reactions are
usually run without an inert gas atnosphere unl ess

f d 500 VHz
[01 :bﬁ' o %ﬁéﬁ%&%#ﬂ Hﬂ*?gmgh&ﬁiepor?eg ?2 3e|ta (6)

units, parts per mllion (ppm downfield from
tetranethyIS|Iane Coupl i ngOconsy=rts are reported in
“hertz (Hz). A Water T1C/ MS sys @-"u in identity
and purity analysis. This Hysten1 ¢l udes a 2795
separation.nodul e, z ndidode array detector
and a ZQ000 nass ) A Zor bax SB col umm
(150 x 4.6mm 3. 5p.L_Agilleft T& | ogies) is used for
the LC. Columm tenperathre is 40 C Conmpounds are

separated using gradient el ution th .nmobile p 0
(01884 oezared DD SR RHF i SR O U FE PG DB 35 % overa

| 9 ak fb@u ﬂﬁ@% Réd cmsmgfam Wsetllized
yleﬁ%)fgéu"“é“r‘*a dcBhfre 1 ST bR af Mo gtaBild, o FA 100 ,
ﬁ'o%B,acétﬁmﬁﬂe B5.6WaPuritpby UB/MS (730 DAD) Mass -spec (M +H‘) 3208 'H
NMR (MeOH-d4): 6.65 s (1H), 6.83 m (2E), 7.01 t, 7Hz (1H), 7.12 td, 7,1 Hz (1H), 7.34
td, 7. 1 Hz (1H), 7.39-7.43 m (2H), 7.51 d, 7 Hz (1H), 7.66 dd, 8,1 Hz (1H), 7.76 m (2H),

7.91 dd, 8.1 Hz (1H).




[0187] The follow ng gradi ent prograns were used based
on the hydrophobicity of the analyzed sanple: (1)
0-15m n: 30-70% B; 15-15.5m n: 76-90% B; - 15. 5-17m n:
90% B for the conmpounds:
4“Kwumuxwé$$(2 (I Hindol -2-yl)-phenyl) - benzan1decTnmvamynn
3, 4- Di hydr oxy- N-
(2- (1H i ndol - 2-yl ) - phenyl ) - ben. zam de;
N-(2- (1H 1 ndol - 2-yl ) - phenyl ) - 2- phenyl - acet am de,;
2- (3, 4-D hydr oxy- phenyl) - (92’ (1H i ndol - 2-yl) - phenyl) -
acet ami de; N-(2-(1H I ndol - 2y) :

[01 $FlehHD i girphie My(P~(pi spladriayh) ddhienyl)-benzamide
3- (4- Hydr oky- phenyl ) - N- (2- (1Hi ndol - 2-yl ) - phenyl ) -
pr opi onam de; o) '
N- (2- (1H I ndol - 2-yl) - phenyl )\
i onam de; 3-(3, 4-
Di hydr oxy- phenyl) - I\I-(2 (1H-
amde; (2) 0-15mp
15.5-17m n: 90% B
N-(2-(2, 3-Di hydro- '
yl) - phenyl) - 2- hydr oxy- b@nzam de (3) 0-15m n: 20-40%

[0186] Pre d5ﬁ61ﬁ D ($AmBM BiyiYimddte dud ARiibydr8OMeBzdioncid in 54 %

conpo 4-(4-am no-6-(3 ', 4-di hydr oxyphenyl) ter
yierd ﬁd)l)ob&engpmgedule b T@p@{oduemya@c]@gﬁqawzrag beshyop fhica. 1661 !’/onPuntv by

S S B e et e

H)( B2 Q-8TEn(1H), 740 mo&% Bz (W), 200414080688 (1H), 7.33-7.36 m

(zﬁs%%’:%ﬁﬁﬁéﬁﬁb?ﬁww /7% 10 SO R R R

acet am de and : _

[01?9 ?W(Mﬁ-hﬁob‘i-y&ﬁﬁc:@l}%dnﬁﬁﬂﬁe 2-yl)-phenyl)-a
cetam de. [01881 The nmss spectroneter is equi pped
with an el ectrospray probe. Sourggtenperature is 120
C. Al of the conpounds are idantiN_ ed using the
positive node with mass scan ] om 100 to 800.
General Procedure. for indoles POTS
2- (2- Am nophenyl) indol e and ‘- starting materi al
acid (2 equiv) were S . —=aqcetonitrile. To the
sol ution were added } @

(di met hyl am nopr opyl ¢ \ odiim de hydrochl ori de)
as powder. The m xture vvasH;tl rred at either room

ratur or r o
T
pt&dmRd . amd cbxhﬁoub& siadl digrotiassghpled onrsilica using an ethylacetate/hexane

mst hanol : eth | acetate (5-1 UtL
EoPHTdITY bh L Wh (0 S8 e Masi 9 DY P e MR (MeOE-04):

sol uti on. The aqueous phases were
6?%@2&]?% gtggéldwl th Et QAc, respectively. The conbi ned
organi ¢ phases were dri ed over magnesi um sul fate. The

IPLBBEH24@S-Ipdo 25 tbzbay I pieey™accamice

),

y- phenyl ) - pr op

I phenyl) proplon
‘ 50-90% B

paly



chromat ography (silica, typically using Et OAc- hexanes

as nobil e phase) and/or crystallization from

di fferent sol vents including nethanol and -

a¥® PMFHIPTe. [0191] 2- (4- Hydr oxy- phenyl ) - N- [ 2- (PLRAUS2003/031721

i ndol -2-yl)-phenyl]-acetamde OH OHN C NWH

[0192] 1 g (4.8 mmol) 2-(2- Ami nophenyl) indole was

di ssolved in 200 m acetonit4}Ie 1.46 g (9.6 mol, 2

eq) of 4-hydroxyphenyl aceticacid were dissolved in 50

n acetonitxile and added to the solution. To the
0200} Prpweddpe aifsamnepisenyl ndele apgphenyizsatic #id EDE % vield

ke )

o LR LB bR NS 2EB00) b0y 100 g oy
LCMMM!BDA:BB Mmspsamampﬂzzl 'EOVER (Mé@ﬂ-cmom §%s (2H), 6.21 s

e TS ASP S RETTAS, B B L VS NS, s

(IHNay. ﬁ)garaq:mql 7C@dl\llgt}|]'}z @1@@ m of aqueous 1M HCl1 as
mell as 100 nil of aqueous,” saturated sodi um

bi car bonat e_sol ution, The aqueous phases were re-

- N-igzf Fizindah2 v rnbeylodd 2-eethgrarphepaDacetrmide ombi ned
organi ¢ phases were dried over ghesi um sul fate. The
crude product was chrornatograph silica using a
et hyl acet at e/ hexane gr adi ent %9 to obtain 1.23
g of the am de as a pink colo -po@Me in an overall
yield of 75 % 100 % Puri tyHNy LC/ M5 (230 DAD)
Nhss;spec [ NI +H+] = NMR (MeOH-d4): 3. 60
s(2H), 6.10 s (1H) ) 2H), 7.03t, 8 Hz
(1H), 7.09-7.13 m -~ b Hz (1H), 7.34 m
(2H), 7.49 d, 8 Hz (1H),H47.53 d, 8 Hz (1H), 7.95 d. 8

0\t ko @ ermpaRisTY b ioje BHHERoRGheRRaRic 1id in 53 %
yidil fbllowﬂl pf‘clcedure 1. The product was crystallized from acetonitrile. 100 % Punty
by LC/MS (230 DAD), Mass-spec [M+H'] = 357, "H NMR (MeOH-d4): 3.45 s (3H, OMe),
3.67 s (2H), 6.17 s (1H), 6.75 d, 8 Hz (1H), 6.83t, 8§ Hz (lH)-, 7.06t, 8§ Hz (1H), 7.14t, 8§ Hz
(l'H),- 7.17-721m (3H), 7.23-7.36 m (2H), 7.49 t, 8 Hz (2H), 8.13 4, 8§ Hz (1H).

2-(2-Hydroxy-phenyl)-N-[2-(1H-indol-2-y1)-phenyl}-acetamide

OH

[0202] The product was prepared from N-[2-(1H-Indo}-2-yl)-phenyl}-2-(2-methoxy-
phenyl)-acetamide. Cleavage of the methylether was accomplished using 1.8 eq of BBr3
| (IM soluﬁon in dichloromethane) at -78 °C to room temperature (23 °C) and subsequent
hy_dfolysis (32 % yield). 96 % Purity by HPLC (ELSD), Mass-spec [M+H"] =343, 'THNMR
(MeOH-d4): 3.69 s (2H), 6.25 s (1H), 6.71-6.74 m (2H), 7.01-7.07 m (2H), 7.10-7.13 m



[0194] Prepared from 2-(2-am nophenyl) indole and
4- hydr oxybenzoic acid in 35 %overall vyield follow ng
procedure 1. The product was chronat ographed on silica
and cr)/st allized fromacetonitrile. 95.6 % Purity by
NP M8+ 3830 DAD) Mass-spec (MrH+) = 329.8 1H NGTRIS2003/03172
(MeOHd4): 6.65 s (IH). 6.83 m(2H), 7.01t, 7 Hz
(1H), 7.12 td, 7,1 Hz (1H), 7.34 td, 7, 1 Hz (1H),

39743m(2H) 7.51 d, 7§gz(1l—|) 766dd 8,1 Hz

H, 7.76 m (2H) 791dd 8.1 Hz

O‘?@ﬁi“rﬁé’@zﬁ# B a gL Eﬁr@?y{sy P Sl (B, 805 &

HN OH N\ / H [0196] Prepared from

(2 ani nophenyl ) | ndol e and 3, 4-di hydroxybenzoi c acid
1n 94 % yield fol | owing procedure 1. The product was
2-(SATORETeRY RBFRY- Er{ i RRdel-2rph-rhepyid pesfamide |/ Ms (230
DAD), Mass-spec (MrH+) 345.83, 1H NMR'(MeOH d4): 6.645
(1H, 6.80 d, 8 Hz (1H), 7.0 8 Hz (1H), 7.12
d, 8 1 Hz (1H), 7.23 dd, 8, 1 H 7.33-7.36 m
2H), 7.39-7.42 m (2H), 7.5@ d, (1H), 7.65 dd, 8,
1 Hz (1H), 7.94 d, 8 Hz (1H)® 0197]
2- Hydr oxy-N- (2- (1H-i ndol - ) - phenyl ) - benzam de HO O
- HNCCNN  H [0198 Prepare from 2-(2-aniinophenyl)
i ndol e and salicylf c3g Y% yield fol |l owi ng
procedure 1. The d 7 omat ogr aphed on
silica using an et exane gradient. % :
Purity by LC/.MS (230. DAD), Mass-spec (MtH}) = 329, -1H
[0SR Pelplafad-febty 2-(2-aminophenyl) indole and 3,4-dihydroxyphenylacetic acid in 17

% vield. The product was chromatographed on silica. 100 % Purity by LC/MS (230 DAD),
Mass-spec [M+H"] = 359, 'H NMR (MeOH-d4): 3.56 s (2H), 6.10 s (1H), 6.59 dd, 8, 2 Hz
(1H),:6.66 d, 8 Hz (1H), 6.78 d,2 Hz (1H), 7.03 t, § Hz (1H), 7.11 t, § Hz (1H), 7.25t,§ Hz
(1H), 7.31-7.35m (2H), 7.51 d, 7 Hz (1H), 7.55 dd, 8, 1 Hz (1H), 7.99 d, § Hz (1H).

s
t
(

2-Benzo[1,3]dioxol-5-y}-N-[2-(1H-indol-2-yl)-phenyl}-acetamide

0
ﬁ
| o)
o
HN
)
N

[0204] Prepared from 2-(2-aminophenyl) indole and 3,4-(methylenedioxy) phenylacetic
acid in 55 % vield. The product was purified by crystallization from acetonitrile. 100 %
Purity by LC/MS (230 DAD), Mass-spec [M+H"] = 371, 'H NMR (MeOH-d4): 3.61 s (2H),
5.82s(2H),6.20s (1I—I), 6.66 d, 8 Hz (1H), 6.74 dd. 8.1 Hz (1H), 6.76 d, 1 Hz (1H), 7.03 1,
8 Hz (1H), 7.12 t, 8 Hz (1H), 7.25 t, § Hz (1H), 7.33-7.36 m (2H), 7.48 4, § Hz (1H), 7.52
d, 8 Hz (1H), 7.99 d, 8 Hz (1H).

N-[2-(1H-Indol-2-yl)-phenyl]-3-pheryl-propionamide



6.66 s (1H), 6.86 dd, [0199]

N[ 2- (1H-Indo| 2-yl)-phenyl]-2-phenyl -acetamide O -

r;%l ggN;\/l H W) 2004/ 0311635 PCT/ US20() 3/031721 94

[ 9 =i 8par ed from 2 -(2-ani nophenyl) indol e BREUS2003/031721
phenyl acetic acid in 62 %yield follow ng procedure

1. The product was crystallized fromnethanol. 100 %
Purity by LC/ Ms (230 DAD). 9g/talss spec [MtH] = 327, 1H .
NVR (MeOH-d4): 3.69 s (2H), 21 s (1H), 7.03t, 7 Hz
(1H), 7.12 t, 8 Hz (IH), 7.21-7.28 H, 7.33-7.36 m
(2H)., 7.46 d, 8Hz(1|—|) / ]

y
et hoxy- phenyl) acetamde QO+ Owe HN H [ 0201]
Prepared from 2- (2 am nopl'r'Uﬂ ') indole and
i =58 % vyield foll ow ng
procedure 1. The prodpct ) was tallized from
acetonitrile. 100 YePUTNLY B C/ M5 (230 DAD),
Mass- spec [ MtH+] = 357, H1IH NTMR (MeOH-d4): 3.45 s (3H,

[02(?@33 Quédééﬁn%(@fb@mgﬁ%%ﬁt) %éséigl_%n% %&éc@ﬂaf%c bz (uil kﬁ % vield

foll it protedFre . The pro@b) waszrgaltizebiram(iefhanoy. 9&9/0 tPun8' L C/MS
13 . e

@36 Ehp), Brat e RLEn =50t 3 R, RSO A6) 65 LT GG &

7.5 89 (D), @.50 (1M, TO0 t, 7 Hz (1H), 7.10, 7 Hz (1H), 7.19-7.34 m (7H), 739¢ 8

Hz (1H), 7.51 4, 8 Hz (1H), 7.60-7.62 m('JH) 9.39s(1H), 11.32 s(lH)

3-(4-Hydroxy-phenyl)-N-[2-(1H-ndol-2-y1)-phenyl}-propionamide
O OH

[0206] Prepared from 2-(2-aminopheny1)' indole and 3-(4-hydroxyphenyl) propionic acid i
55 % yield fdllowing procedure 1. The product was chromatographed on silica and
crystallized from acetonitrile. 100 % Purity by LC/MS (230 DAD), Mass-spec M+H =
357, '"HNMR (MeOH-d4): 2.61t, 7.4 Hz (1H), 2.89t, 7.4 Hz (1H), 6.37 s(1H), 6.72 4, §
Hz (2H), 7.00-7.06 m (3H), 7.11 t, 7 Hz (1H), 7.27-7.35 m (2H), 7.38 4, 8 Hz (1H), 7.54 4,
7 Hz (1H), 7.58 dd, 7.1 Hz (1H), 7.67 4, 8 Hz (1H).

N-[2-(1H-Indol-2-yl)-phenyl]-3-(2-methoxy-phenyl)-propionamide
- MeO

)
\

HN

= /E



H [0202] The product was prepared from

N-[ 2- (1H I ndol - 2-yl ) - phenyl ] - 2- ( 2- nmet hoxx) y

phenyl)-acetam de. C eavage of the nethylether was
acconplished using 1.8 eq of BBr3 (1M solution in
dVOReY3¥Ef hane) at -78 C to room tenperature (12@/@3’““3/“317’1
and subsequent hydrolysis (32 %yield). 96 %Purity

by HPLC (ELSD), Mass-s'pec [I\/HrHl] = 343. 1H NWR

(MeOHd4): 3.69 s (2H) 575 (1H), 6.71-6.74 m (2H),
7.01-7.07 m(2H), 7.10- 7 13 mV\D 21104/ 031163- PCT/U
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[0208] Prepared from 2-(2-aminophenyl) indole and 3,4-dihydroxyhydrocinnamic acid in
19 % vield following procedure 1. The product was chromatographed on silica and
crystallized from acetonitrile. 100 % Purity by LC/MS (230 DAD), Mass-spec M+H] =
373, '"H NMR (MeOH-d4): 2.60 t, 7.4 Hz (2H), 2.85 t, 7.4 Hz (2H), 6.38 s (1H), 6.55 dd,
8,2 Hz (1.H),.6.69 m (2H), 7.02 t, 8 Hz (1H), 7.11 t, 8 Hz (1H), 7.27-7.35m (2H), 7.38 4, 8
Hz (1H),7.56 4, 8 Hz (1H), 7.58 dd, 7,1 Hz (1H), 7.70 d, 8 Hz (1H).

2(4-Hydroxy-phenoxy)-N-[2-(1H-indol-2-yl)-phenyl]-acetamide
- O ] \ / OH

[0209] Prepared from 2-(2-aminophenyl) indole and (4-hydroxyphenoxy) acetic acid in 30
% vield following procedure 1. The product was crystallized from methanol. 89 % Purity by
L.C/MS (230 DAD), Mass-spec [M+H'] = 359, 'H NMR (MeOH-d4): 4.52 5 (2H), 6.55 4,9
Hz (2H), 6.58 s (1H), 6.61 d, 9 Hz (2H), 7.09t, 8 Hz (1H), 7.18 t, 8 Hz (1H), 7.26 1, 8 Hz
(1H), 7.37-7.43 m (2H), 7.56 t, 8 Hz (2H), 8.38 d, 8 Hz (1H).



[ 0204] Prepared from 2-(2-am nophenyl) indol e and
3, 4- (et hyl enedi oxy) phenylacetic acid in 55 %yield.
The .product was purified by crystallization from '
aé’@?&ﬁ‘f‘t"?‘l“ﬁ“e 100 % Purity by LC/MS (230 DAD), PCT/US2003/03172)
Mass-spec [ M+H]| 371, "H NWVR (MeOHd4): 3.61 s (2H),
5.82 s (2H), 6.20 s (1H), 6.66 d, 8 Hz (1H), 6.74 dd.
S,1 H (1H), 6.76 d, 1 Hz (1H), 7.03 t,
8Hz(1H), 7.12t,8Hz(111), 7. 25t58Hz(1H), 7. 33-7. 36n(2H), 7.
48d, 8Hz(1H), 7.52 d, 8 Hz (1H), 7.99 d. 8 Hz (1H).
N-[ 2- (1H I ndol - 2- vI)-phen I ]-3-phenyl - propi onam de WD
2 mmammeﬁ@&@mphgszmmmm-m@lﬂ-vlmherofl} “PIRpioRarpide

;Issﬂole and
- hydroci nnam.c acid in 54 owrrg procedure
1. The product was crystall met hanol - 99 %
Purity by LG Ms (230 DAB)\I VE~gpec [ MHH+] = 341, 1H
NVR (DMSO-d6): 2, 68 t . z( 2 22.91t, 1.5 Hz
(2H), 6.50 s (1Hi (1H), 710t, 7 Hz
(1H), 7.19-7.34 W LAy 7. 39 8 Hz (1H), 7.51 d, 8
Hz (1H. ), 7.60-7.62 m%ZH) 9395(1H) 11.32 s (1H).

o L b Bt S0 9

foRowA AT RARBENMThd p ﬂoﬁﬂ&'v@as%ﬂ?oxﬁa&é'abﬂé&f@@méhe 99% Punty by LC/MS

propionic acid |n 55 % yield fol I ow ngfrproce
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Hz (1H), 7.58 dd, 7,1 Hz (1H), 7.67 d, 8 Hz (1H).

Procedure 2:

N-[2-(1 H-Indol-2-y1)-phenyl}-phthalamic acid

HOOC,

A

HN
L
N
-H
- [0211] 958 mg (4.6 mmol) 2-(2-Aminophenyl) indole and 675 mg (5.52 mmol, 1.2 eq)

DMAP (dimethylamino pyridine) were dissolved in 35 m] anhydrous dichloromethane. The
mixture was stirred for 10 min. 954 mg (6.44 mmol, 1.4 eq) of phthalic anhydride In 3 m]
anhydrous dichloromethane were added and the mixture was stirred at 23 °C for three hours.
To the mixtare were added 20 ml dichloromethane. It was extracted with 50 ml aqueous 1
M HCI. The agueous phase was re-extracted with 30 ml dichloromethane. The combined
organic phases were dried over magnesium sulfate. The crude product was

chromatographed on silica using an ethylacetate/hexane gradient (10 %-90 %) as mobile



N-[2-(1H I ndol -2-yl)-phenyl] -3 -(2
~-nmet hox--y-phenyl)-propi onamde MO HN CcrN~- H WO
2004/ 030635 PCT/ US2003/ 031721 97 [0207] Prepared from
2- (2-am nophenyl ) indole and 3-(2-net hoxyphenyl)
pVepiunB3acid in 62 %yield foll owing pr 0Ced @ /US2003/031721
The product was crystallized fromacetonitrile. 96 %
Puriryby LC/ M5 (TIC, DAD), Mass-spec [NN+H ] = 371, 'H
NVR (MeOHd4): 2.62 t. 7.5 Hz (2H), 2.97 t,"'7.5 Hz
(2H), 3.74 s (3H, Ow), 6.@(?3 (1H), 681t 7 Hz
(1H), 6.88 d, 8 Hz (1H), 7.03t, 8 Hz (1 7.10-7.14
phase ([‘Bet-go,lvem W nemoged—md(thcp-productz:yaqre cyysp@h{eﬁpﬁom 7.33 td,
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7.76d,8Hz(111). 3-(3 , 4-Di hydroxy-phenyl ) N- 1
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romat ogr aphed on silica and crystallized from
acetonitrile. 100 % Purity hy. LC{I\/S (230 DAD),

2-[ vhEE-Indoke- yphemylcarbam o) -nip OHd4): 2.60t, 7.4
Hz(2H) 2.85t, 7.4 Hz (2H) ;o s (1H), 655dd
8,2 Hz (1H), 6.69 m (211), 7.2 t Hz (1H), 7.11 t,
8 Hz (111), 7.27-7.35 m (2H), d, 8
Hz(1H), 7. 56d, 8Hz(111), 7. 59d¢HN; 1HN=H) , 7. 70d, 8Hz(1H).

2- (4- Hydr oxy- phenoxy)=N-[2- (1
H-indol-2-y|)-pheny eNani ‘C/ OH HNO::NN H
N _

H
[0213] 104 mg (0.5 mmol) 2-(2-Aminophenyl) indole and 74 mg (0.6 mmol, 1.2 eq) DMAP
(dimethylamino pyridine) were dissolved in 5 ml anhydrous dichloromethane. The mixture

Q

was stirred for 10 min. 104 mg (0.7 mmol, 1.4 eq) of 2,3-pyridinedicarboxylic anhydride

were added and the mixture was stirred at 23 °C for three hours.

[0214] To the mixture were added 20 ml dichloromethane. It was extracted with 20 ml
saturated NaCl solution. The agueous phase was re-extracted with 20 ml dlchloromethane
The combined organic phases were dried over magnesium sulfate. The crude product was
chromatographed on silica and re-crystallized from acetonitrile. 100 % Purity by HPLC
(UV, 230 nm), Mass-spec [M+H"] = 358, 1 NMR (MeOH-d4): 6.80 s (1H), 7.04t, 7 Hz
(1H), 7.14t, 8Hz (1H), 7.31 ¢, 7Hz (1H), 7.42 t (2H), 7.57 4, 8 Hz (1H), 7.61 dd, 8, 5 Hz
(1H), 7.67 dd, 8, 1 Hz (1H), 8.13 dd, 8,1 Hz (1H), 8.30 d, 8§ Hz (1H), 8.61 dd, 5, 1 Hz (1H).



[ 0209] Prepared from 2-(2-am nophenyl) indole and
(4--hydroxyphenoxy) acetic acid in 30 yield follow ng

pL.OC . The product was crystallized from

né@hg'ﬂg{ﬁ(‘%‘g % Purity by LC/ M5 (230 DAD), Mass-Rpigs2003/31721
[MtH ] = 359, 1H NWR (MeOHd4): 4.52 s (2H), 6.55 d, 9

Hz (2H), 6.58 s (1H), 6.61 d, 9 Hz (2H), 7.09 t, 8 Hz

(1), 7.18t, 8 Hz (1H), 7.2fpg, 8 Hz (1H), 7.37-7.43

m ( 2H), 756t8H22,838d 8 Hz (11H). WO

420%ﬂ(g9.?&19c2%\5ﬁ @ %ﬁgﬂlgﬁg’%&%ﬁgﬁ%ﬁ“ﬂ‘[ 2- (1Hindol - 2-yI

) - phenyl] pr opi onam de HN O 14, CN H
[ 02101 Prepared from 2- am ophenyl) indol e and
N-acetyl -L-tyrosine in 69 % Wel d follow ng procedure
1. The product was chromakogr ap on silica. 99 %
Purity by LG M5 (230 DAD) Ass-spec [ MHFH+] = 414, " H
NVR (MeOHd4): 1.79 s O3 COw), 2.83 dd, 14,9 Hz
(1H), 3.14 dd, 14,6 Hz (1HyH 4.58 dd, 9,6 Hz (1H),
6.51 s (1H), 6.70 d, 8 Hz/(2H), Q2 t, 7.5 Hz (1H),
7.07 d, 8 Hz (2H), 7. 7 H, 7.27 td, 8,1
Hz (1H), 7.33 td, 8,1 d, 8 Hz (1H),
7.56 d, 8 Hz (1H), 7.59 Pre(1H), 7.83d, 8 He
Procedure 2:

Ioﬁaﬁ?& -{m prifefcked sﬂcswq@ﬁ dask quﬁﬁbwﬁhﬁ SHEEE Par g sepum was
2
ch?'ﬁzz% ]'Nheny | nﬁ’ql %alrtlg _}g@) f‘uvg g’@éa} clolorlesszsolu'uon was

forengd on addmon of 5 mL of dichloromethane. Solid EDC (197 mg; 1.03 mmol; 1.00

equiv) and 2-(2-aminophenyl)indole (194 mg; 0.932 mmol; 0.904 equiv) were added
sequentially as solids. The reaction was workéd up after 24 h by extraction with 10 mL of
NaHCO3 (satd ag). The organic layer was dried (abhydrous sodium sulfate), filtered and
concentrated by rotary evaporation to yield a yellow oily paste. The crude was purified
using DCM-MeOH (19:1) to yield a light yellow solid (230 mg; 68%).

Representative svntheses of compounds of structure Il
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'[0216] A 100-mL, one-necked, round bottomed flask with 2 magnetic stirring bar and a

' septum waé charged with 2-(2-aminopheny!) indole (210 mg; 1.01 mmol). Theindole was



" DVAP (di met hyl ami no pyridine) were dissolved in 35 m,
anhydrous. di chl oronet hane. The niiature was stirred
for 10 min. 954 ng (6.44 nmmol, 1.4 eq) of phthalic
anhydride in 3 m anhydrous dichl oronet hane were
adﬁé&O%WBmPﬁe mxture was stirred at 23 C for thpegwusnesmzimi

hours. To the m xture were added 20 n

di chl oronmet hane. It was extracted with 50 m aqueous 1

M HCl . The aqueous phase wa ﬁe-extracted with 30 n

di chl oronet hane. The conbin organi ¢ phases were
. dried over nmagnesium sul fate. The crude. product was
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anhydr ous” di ¢hl or onet hane. The m xture was stirred
or 10 min. 104 ng (0.7 nmol, 1.4 eq)
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chr omat ogr aphed on silica and re-crystallized from

x 1rmlohM R dhentwigh ) mir thylapgratephegane (1:1), followed by 10 mL ethyl
acetate. The solid was dried in 2 vacuum dessicator over phosphorus pentoxide to yield

80.1 mg (71 %) of a light tan solid. MS (M+H": calcd 339; found 339).



(W, 230 nn), Mass-spec [MrH -] 358, 111 NMR
(MeOHd4): 6.80 s (1H), 7.04t, 7 Hz (1H, 7.14 t,
R o(dddosocd= 31 t, 7 Hz (1H), 7.42 t (2H), 7.57 d
(1H), 7.61 dd, 8, 5 Hz (1H), 7.67 dd, 8, 1 Hz {’Efg—f)u'gg"’y‘””"
8.13 dd, 8,1 Hz (1H), 8.30 d, 8 Hz (1H), 8.61 dd, 5, 1
Hz (1H). WD 2004/030635 PCT/ US2003/031721 100 3, 4,
trihydroxy-N[2-(1Hindol -203%!)-phenyl]-benzam de HO
OH OHNHH [0215] A 25-nlL one-necked recovery fl ask
Pterﬁﬂﬂé QHEQumtﬁnteﬁ &)’i&l‘l&ﬁ)b@%&%ﬁesand a septumwas charged
W t all1c aci ng; 1.03 mmol; 1.00 equiv). A
cl ear col orl ess soI ution was forned on addition of 5
mL of di chifotxgmet hane. Solid EDC (197 ; 1.03 mmol ;
1.00 equi WZand 2-(2-anii nophenyl )in oLEX (194 ny;
0. 932 ﬁﬂDhN 0,904 eauiv) were added sefquentially as
sol i ds. fgaction was worked up aftier id;@é/
extracti /ew/ 10 nL of NaHCOB (sa} '
organi c ried (anhydrous spdiumsul fate),
flltered and ncoq rated by rotary apiomets on to
yield a yellow oi 'y paste. The crude %ay opiMeftaed
usi ng DCM (19:1) to yield a light yellow solid
(230 ng; 6 P/a/—xRepresent ative synt heses, of conpounds
of structureflsdl Conpound 11-1 21 / | N

P-CO2H NHwiN + 1 / OCH2Cl2 | |I. HH 20 C, 2 h CO
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Experimental Procedure

6,7-(4,4’-Dihydrox_yphenyl)—pteridin—4-y1—3-morpholin-4—yl—propyl)—amine
hydrochloride salt

[0218] i.l9 g (3.59 mmol) of 6,7-bis(4-hydroxyphenyl)-pteridin-4-ylamine was dissolved
in 10 mL of N-(3-aminopropyl)morpholine and 0.697 g (7.18 mmol, 2.0 eq.) of sulfamic

acid was added. The reaction mixture was heated at 160°C for 18 hrs. Then it was cooled



N NI Qinoline HI{-1 [0216) A 100-nL, one-necked,

round bottonmed flask with a magnetic stirring bar and

a septumwas charged with 2-(2-am nophenyl) indole

&%%O gg' 1.01 nmmol ). The indole was WO 2004/030% 5
PUEBYH%E) 031727 101 dissolved in ca. 7 nL of C1/US203M31721

di chl oronet hane to give a very pale yellow sol ution.

DVAP (143 ngy; 1.17 mol; 1.16 equiv) and phthalic

anhydride (179 ng; 1.21 nmgpz 1.20 equiv) were added
sequentially each dissolving conpletely with a
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Mage ol 8PS RL; B REIRXSIIORteH. Thé feadtho
°ﬂ%ﬁ5é$?°%§§?ggﬁiﬁ%§ﬁfgﬁ?ﬁégggﬂggﬂﬁéﬁgber jESIWashed a, :
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was drjed (anhydrous Na2S4), .fjl . e
metbghnlerhes DEOARH FOE I CUEREG TNt s eBed m vacuo, Th
resmﬂﬁh}_% RYhoaaY res@bdofvelGa 3ml df ghetinholNmd2dded dropwise to 45 mL of
~ (I'Hindol -2-yl)-phenyl ] pht hal am ¢ acid.. M5 ngHf: hed with 40
diety] ettier3The formed prightyyeliopresipriateqvasiceREieed aWiy %1

w th St Ll v, tiefdom st 6.3 DvERTY geit
m gty ef‘fg PRp s fed -9?%Ppt§§1€{];%h?%g%m g oo

proidis ByeliGw SR, irst-ypeaiBS 6] SEGORL 100 % ryginnky FHeVS 1230 DAD).
.the solu

| Qn, e s_a.dark .brown- bl.ack dedi.3 53
e D 0 ol o gl s
(21—?,%3,‘3)8033?814 IFE 6)e3.97-4i00g2HOh)] 4.09-4ves(2Hem), 67 -6 82 p4FL,EId), 7.49-
or'ca 2 h. On'adding 1 nL of ethyl acetate, a'light
7.34a@Hs od)i 8.84 éBdiDed. The solid was washed with 4 x 10

nmL 1 MHCL, then with. 10 nL et hyl acet at e- hexane
Ac%?:i:c Ja)éid 4{-?’-t&m%}%yph]egyﬁl/t—ﬁhm’d-pte?ﬁﬁﬁ%tﬁ}'l’ﬂ_ml egter d was
~dried 1 n"a vacuumdesSicator over phosphorus pentoxide

toyield 80.1 ng (71 % of a light tan solid. M

(MrH+: cal cd 339; foundy339). A\D 094/030635,

PCT/ US2003/ 031721 10 ' pd substituted

pteridi ne synt heses

[0219] 662.6 mg (2.0 mmol) of 6,7-bis(4—hydroxypheny1)-pteﬁdjn—4-ylamine was dissolved
in 20 ml of trifluoroacetic acid. 1.0 mL (14.06 mmol, 7.0 eq) of acetyl chloride was added
via syringe to this mixture. Upon heating to 80 °C bubbling of the reaction mixture and
evolution of HC] gas was observed. The reaction mixture was heated at 80°C for 40 min, at
which point LC/MS indicated a complete conversion of the starting material to the di-
| acetate. Solvent was removed in vacuo to give bright-yellow oil, which upon standing
solidified. 40 mL of diethyl ethér was added, the solid was crushed with spatula, centrifuged
down, washed with 45 mL of diethyl ether twice and dried in vacuo to give 1.034 g (97.7%)
of the product as a light-yellow solid. 97.5% purity by LC/MS (230 DAD). Mass-spec
[ES+] =416.5. '"H NMR (DMS0-d6) 2.280 (3H, s), 2.284 (3H, s), 7.16-7.21 (4H, dd), 7.56-
7.62 (4FL 4d), 8.80 (LH, 5), 9.46 (1H, br.s), 9.52 (1H, brs).



HN) nn HN/ t1 NNEN\ N1, -X NNN _XN/ J
n=0-3 I/ n=0 3 X=H O4 Ow, Hal Il -XIn 1l =X HN
WD Moo X N NNHI / X~ N n=0-3 CH n=0cq/uy&03/031721
HNAJ) n N X N NN n=0-3 / Experinmental Procedure

6, 7- (4, 4" - D hydroxyph enyl)-pteridin-4-yl-3-norph
olio-4-yl-propyl)-am ne hy. 4ochlorlde salt HH HO H
[0218) 1.19 g (3.59 nmol) o

6, 7-bi s(4- hydroxyphenyl) - pteri di n-4-yl ani ne was

di ssolved in 10 nL of NT-(3-am nopropyl)norpholine

S RN o i

hrs. Then it was cool ed

{0220] 201.0 mg (0.5 mmol) of 2,3-bis(4—hydroxypheny1)—pyrido[2,3-b]pyrazm-6-y1amine
was dissolved in 10 ml of trifluoroacetic acid. 0.355 mL (5.0 mmol, 10.0 eq) of acetyl
chloride was added via syringe to this mixture. Upon heating to 80 °C bubbling of the

| reaction mixture and evolution of HCI gas was observed. The reaction mixture was heated
at 80°C for 1 hr, at which point LC/MS indicated a complete conversion of the starting
matenal to the di-acetate. Solvent was removed in vacuo to give brown solid. The solid

.Was dissolved in 3.0 mL of methanol and this solution was added to 40 mL of diethyl ether.
Upon standing for about an hour a brown precipitate was formed. It was centrifuged down,
washed with 45 mL of diethyl ether twice and dried in vacuo to give 191.9 mg (79.0%) of
the product as a light-brown solid. 98% purity by LC/MS (230 DAD). Mass-spec [ES+]
=415.5. "H NMR (MeOH-d4) 2.28 (6H, s), 7.10-7.12 (4H, d), 7.24-7.26 (1H, d), 7.48-7.50
(2H, d), 7.54-7.56 (2H, d), 8.24-8.26 (1H, d).

Synthesis of 4-substituted 6-phenyl-pteridin-4-yl-amines

N . -
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WD 2004/ 030635 PCT/ US2003/ 031721 103 down to r.t.,

diluted with 20 nL of nethanol and added dropwi se to 1

L of diethyl ether. The resulting oil was purified by
prep-HPLC, fractions were collected and sol vent was

r Bibyeduiessvacuo to give red oily residue, whi clhcwas2003/031721
di ssolved in 20 nL of nethanol. 5 g of Aniberlite

chl ori de- exchange resin was added to the methano

solution. The reaction mxtuoe was |left to stir at

r.t. overnight, then it was filtered and resin was

washed wi th nethanol. The nmethanol washes were

combi ned, solvent was rgaRYE! gP; e&ﬁp The resulting
%ﬁ%—ﬁfe was re-dissolved in et hanol and added

[0 i s amee] of gmie wes sudpedhg in ©titiest acEie adi@r TS mixture was

| dd hed
R Rl R it Pt Dok ei-e DR bagirmetny-

forenagtidine @851addedrg> th2GoRtHoeVEhatdadti@ wm%ﬂuﬂécpfé)%ts Kbt The
%#%% T% R Mass:- s-ec ES+] = 459.2. 100 % purity
p{ Vsz %EF E}A Was mpp: P%@M&lﬁﬁgr thg-reaclipn: Q’xﬁd-k:om@lﬁ:ted the
cacfidn Bixtuf
r 3 by % (vgi"cocg%ld dé’wﬁ%% %ﬁ%ﬂt(%xgl) ’g?l-]x %Sds acEi’%E) ac1g vw%é rémoved i

vasq. Sl o%mqthalg)lgt@s(adéed tddhs reguldifi rébicd and i wakbrash8d §h a
| S{iﬁﬂ% 55 SBERDCL s copeon s nl o cgheher. To
WaS ceﬁﬂﬁlgbdﬂﬂpgdn, Gshel with 42m0 TRyl @kher twice and dried in vacuo to

[/ 4- hydr oxyphenyl ) - pteri di n- 4-yl am ne was
gjg tﬁf’b c(u&ta%’%%m of trifluoroacetic acid- 1.0 nL-

(14 06 nmmol, 7.0 eq) of acetyl chloride was added via
anmgthonaphbmﬂ) (B-%héﬂﬁ-pté{@&mebﬁ?\lz Iagfipi 0 80 C bubbling
of the reaction m xture and evolution of HO gas was
observed. The reaction m xture was heated at 80C for

40 min, at which point LgkdB indicated a conplete
conversion of the starting patfMefal to the di-

acetate. Sol vent was renovéd n vacuo to give :
bright-yellow oil, which gy adi ng solidified. 40
nL of di et hyl ether was added olid was crushed

w th spatula, centrifugef MY, shed with 45 niL of
di ethyl ether twi ce and dggFede# n vacuo to give 1.034 g
(97.7% of the product as a light-yellow solid. 97. 596
purity by LG M5 (230 DAD) Mass-spec |[ES+] =416.5. '

1[\(:‘?;15] 9%@1@@ 1@0‘%%% %\g§ %_%ﬁgéb? mas%-fpecdfig-é -(%h 9.'H

3(73{3}195) 9)81 (m 20042 0BWBAR, d), 7.56-7.63 (SH, m), §.55-
8. 8@51&1{%&)09%’1%%7519 80 (1H, s), 10.27 (1H, s).

(3-Chloro-4,6-dimethoxy-phenyl)—(6-ph enyl-pteridin-4-y)-amine




104 Acetic acid

4-[ 2- (4- acet oxv- phenyl ) - 6- am no- pyri do[ 2. 3- b] pyrazi n-3

- - N ester 1'2 [0220] 201.0 nmg (0.5 mmol) of
Z%Q%QFQ§@¥hydroxyphenyl)-pyrido[2,3-b]pyrazin-6f%ﬁgﬁ?ﬂnm”7m
e was dissolved in 10 m of trifluoroacetic acid.

0.355 nL (5.0 mol, 10.0 eq) of acetyl <chloride was

added via syringe to this m xtGfre. Upon heating to 80

C bubbling of the reaction m xture and evol ution of

1042831 6ve PuaE oGS 30 TMADN e Atk ety s
% S e Ak 020 R ouaso-a

b > hy . at ich point LC/
338 r@%q’%f):’el%%@\%ie Sk s %ﬂ?f)hé-ﬁ%@ (PR, Bt 29 (LHL )t B.4DYSe13 (2EL d),
§.@#(H. 92180 (180k) ©r¥o (WS sy emoved in vacuo to give brown
solid. The solid was di'ssolved in 3.0 nL of nethano
(éﬁﬁLd}hiS sol ution was added to 40 nL of diethyl ether.
Upon gpéﬁ'd?‘ﬁgo’f-‘ﬁ?h%{’d’@u@‘h‘?ﬁmﬁtmeddmo\m—miﬁei pitate
was fornmed. It was centrifuged down, washed with 45
nL of diethyl ether tw ce HRd dgjed in vacuo to give
191.9 ng (79.0% of the prgdgct as a |ight-brown
solid. 98% purity by LC M5 @)0 DAD). Mass-spec [ ESt]
=415.5. 1H NVR ( MeOH- d4) Hp ), 7.10-7.12 (4H,
dy, 7.24-7.26 (1H, d), ] PH, d), 7.54-7.56
(2H, d), '8.24-8.26 (11L f{ [
6- phenyl -pteridin-4-yl -a NHZ Tos OHHNNI h

0 ﬁggol,/h i -PrOd H2 H, i Mg, NCHOMe)_ N h HZ\) n

[ E?ﬁl ACOACIR- H5 Busjy 0UCANIS(BBEDROY NEROGS.GBE7Pd346.0. Iy
[~ R - 0,5 |. of ' )

N 7GR 27l R T2l 4 il T 77 (11, o),

7P 0uHBHL w), 838860 421, 1), 3.69T0IEL 5), .15
of N - ( 3- cyano- 5- pheny- pyr aGZQiTgl_ 2'-5\)/’I 5-DI Q'II-'I N 9‘;?%1{1178);1 0215

frq¢ eI, g dded ta.th | uti on. Th ti
S T kL T e

.

10225 86.0 % yield. 98% purity by LC/MS (230 DAD). Mass-spec [ES+] =316.8. *H
NMR (DMS0-d6) 6.52-6.84 (2H, ), 7.57-7.62 (3KL m), 7.65-7.67 (2H, d), §.58 (2H, m)
8.63 (1H, 5), 9.45 (1H, 5), 9.78 (1K, 5), 10.26 (1K, ) |

(2,5-Dimethyl-4—hydroxy-phenyl)—(G-phenyl-pteridin-4—yl)-amine




progress of thereaction-was nonitor-ed--by--L-Cl M.

After the reaction--had-conpleted,-the reaction

m xture was cool ed down to ambi ent tenperature and

acetic acid was renoved in vacuo. 5 nL of nethanol :

WHE 28ddéd3f o the resulting residue and it was cRUBHEA03/031721

Wth a spatula into a fine suspension. The suspension

was added to 45 nL of diethyl ether. The solid was

centrifuged down, washed wit 5 nmL of diethyl ether

twice and dried i 7l vacuo to give the product as a

i-d.. (3.,4-Dinet hoxy- [ )-(6- -pteridin, )

10588) ey % i ey e EER R 326 P ABS. Mibes s oowge. '
NNIR! (DS el &1 Mo 23 %, PADH, sYes sz 8re6), 715560 330095854 (H, s),

M DNBCéd6) 3.%% (3H, s ?h§.8§'§§LL s), 7@02-9.03 (H, 9
8.371$158 (B, m). 889711 83)(BH (1H.,9)8168 (18L.6D (2H, m, 8.71

(1H, s), 9.80 (1H, s), 10.27 (1H, s).

> f3: of ol 3 . )2 (6= L

- gﬁ?@kﬁ%ﬁé’ﬂ%@l"% W@?ﬁyﬁgﬂﬁﬁﬁ Q’%Z@’ﬁ#%“’é'i P4/ 03063
PCT/ US2003/ 031721 106 [0223] 96% purity by LG M5 (230
DAD). Mass-spec [ES+] =39%:%. i NVR (DVSO-d6) 3. 92
(3H, s). 3.97 (3H, s), 6.9¢TH s), 7.59-7.65 (3H,
m, 8.29 (1H, s), 8.42-8.43 . 8.74 (1H, s),
9.80 (1H, s), 9.89 (IH HN §r oxv-4-net h oxx
- phenvl) - (6- phenyl - pt eri g 2
[0224] 79.5 %yield. 100§ y by LC/ M5 (230 DAD).
Mass-spec [ ES+] =346. 9. ¥ ™M R (DVBO-d6) 3.79 (3H,
s), 6.97-6.98 (11L d), 7.29-7.31 (1H, dd), 7.46-7.47
(1H, d), :

[0227] 70.1 % yield. 83 % purity by LC/MS (230 DAD). Mass-spec [ES+] = 396.8. 'H

NMR (DMSO0-d6) 7.17-7.19 (1H, dd), 7.58-7.63 (3H, m), 7.80-7.82 (1H, dd), 7.993-7.999
(1H, d), 8.61-8.63 (2H, m), 8.73 (1H, s), 9.80 (1H, s), 10.51-10.53 (3H, m).

2-Diethylaminomethyl-4-(6-phenyl-pteridin-4-ylamino)-phenol

[0228] 94.3 % yield. 98.8% purity by ELSD. Mass-spec [ES+] =402.0. "H NMR (DMSO-
d6) 1.28-1.31 (6H, 1), 3.11-3.16 (4H, m), 4.25-4.26 (2H, d), 7.07-7.09 (1E, d), 7.58-7.63
(3H, m), 7.75-7.77 (1H, ad), 7.89-7.90 (1H, d), 8.57-8.59 (2H, m), 8.67 (1H, 5), 9.81 (1H,
s), 10.39 (1H, s), 10.5 (1H, s)



7.58-7.62 (3H, nm), 8.58-8.60 (2H, m, 8.69 (1H, s),
9.15 (1H, s), 9.78 (1H, s), 10.2 (1H, s).
( henyl ) - (6-phenyl -pteridin-4-yl)-amn H o
éww'qmgiﬁsa 0 %yield. 98%purity by LC/MS (2%65_]/”52"”3/"31 721
DAD) Mass-spec [ESt] =316.8. 'H NM R ( DVSO- d6)
6 82-6.84 (2H, d), 7.57-7.62 (3H, m, 7.65-7.67 (2H,

8.58 (2H, m, 8. 63 (1H, , 9.45 (1H, s), 9.78

Q%@Pﬁ S). 10 2 é@lgm (2, 5-

Y HPIAIGR A7 Bh@-ﬁ?‘l’l)n-@ﬁﬂéh'émhbpﬁeaaml n- 4-yi)-am
ine H HW 2004/030635 PCT/US21103/031721 107

10226] 76.8 %yield. 10Q%purity by LC/ M5 (230 DAD).
Mass- spec [ES+] =344.9{ 'B_JWR (DVBO-d6) 2.12 (6H

s), 6.73 (1H, s), 7.12 7.55-7.60 (3H m,
8.54 (1H, s), 8.57-8. ). 9.29 (1H, s), 9.78
(1H, s), 10.16 (1H, s).
2- Hvdr oxv- 5- ( 6- phenyl -yt -
nic acid HO3 H H 1022% A %yieB§ 83 %purity by
LC/ MB (230 DAD). Mass-spec WES-] = 396.8. 'H NWR
(DVBO-d6) 7.17-7.19 (1H, dd) 7.58-7.63 (3H m,

N 8 d 1H, d), 8.61-8.63
107 EIP7%'§ 4 é‘gﬂfglgifgrﬁ?“hg b’*’%gé ((%ip DE@D) i‘@gs§§P®dE5$ 1€367.7. 'H
NNIR(DMSO &6)MyBRMA0 (1H, m), 7.61-7.72 PR TR, migh §0-8.67 (4L

) GO 634 ﬁhe”x';;u o 8l e sy 1y by’ ELSD

Mass-spec [ES-] =402.0. 'H NWMR (DVSO- d6) 1.28-1.31
Bé&®EY1-(6-pheriy ﬁd.SJ,G 4.25-4.26 (2H, d),

7.07 (7b09 He W??IBIGS (3H, m, 7.75-7.77 (1H,

dd), 7.89- 7 90 (1H, d), 8.57-8.59 (2H, m, 8.67 (1H,

s), 9.81 (1H, s) 10. 39(1) 10.5 (1H, s)

| & no) - benzenesul f o

[0230] 50.5 % yield. 95.2 % purity by LC/MS (230 DAD). Mass-spec [ES+] =314.2. 'H
NMR (MeOH-d4) 4.87 (2H, s), 7.24-7.26 (1H, m), 7.30-7.33 (2H, m), 7.43-7.44 (2H, m)
7.51-7.54 (3H, m), 8.30-8.32 (2H, m), 8.58 (1H, s), 9.56 (1H, s).

4-[(6-phenyl-pteridin-4-ylamino)-methyl} -benzene-1,2-diol

OH




WO 2004/ 030635 PCT/ US2003/031 721 108

5- (6- Phenyl - pt eri di n-4-yl am no) - qui nol i n- 8- ol

hydrochloride salt H H HO HC [0229] 79.9 %yield.

85% purity by LG M5 (230 DAD). Mass-spec [ES+] =

390 04/03p3NVR ( DMSO- d6) 7.39-7.40 (1H, m), 7. 6RECT/UBN03/03172]
(3H, m, 7.73-7.77 (2H, m, 8.60-8.67 (4H m,

9.01-9.02 (1H, m, 9.92 (1H, s), 11.58 (1H, br.s.)

Benzyl - (6- phenyl - pteridi n-4-ylgg-am ne gH it [0230]

50.5 %yield. 95.2 %purity by LC/ M5 (230 DAD).

(023933 eSS y d
$7ss@ev{ 6+1](oi)z:>§1ﬂ1@b LU@@“@;@W rrs)-p)ec #ﬁg q;%gg 'H NMR
| (Ifrgwo-g,é 5 307(@15)76@52@{1}1;1)1) B736-1.(38, {dt6.8m-6.880%81, 4), 7.62-
(/ﬁiii%%}eonf%agﬁé I&'?I rr?% Q?é]r#hi‘?) O FRt(HEH 9 9-24 (1HL, ), 9.89 (1H, s), 10.48

A8é-(1H2s)diol tH HHit W. 2004/ 030635

PCT/ US2003/ 031721 109 [0231] 39.8 %yield. 100%
purity by LC/ M5 (230). l\/ass-spec [ES+] =346.2. "H NI A
(DMBO-d6) 5.56 (2H, s), 668 6.70 (1H, d), 6.75-6.77
In(dizts- Z-QH%—pﬁen&Y—ﬁte@uﬁRﬂ_‘gﬂ 7.62- 7.64( 3H m,
8.53-8.55 (2H, : (1H, s) 9.12 (1H, s), 9.24
(1H, s), 9.89 (1H s), 10.48 1H, s), 10.54 (1H, s).
I n dan-2-y1-(6-phenyl-pteridif~4-yl)-anmin e H [0232]
53.9 %yield. 96.6 % purityDy YT M5. Mass-spec [ ES+]
=340.2. '"H NWVR (DVBO d6%_' 321-3.26 (211, dd),
3.35-3.40 (2H, dd), 5.137% ), 7.17-7.19 (2H,
M. _

[0232] 53.9 % yield. 96.6 % purity by LC/MS. Mass-spec [ES+]=340.2. 'H NMR
(DMS0-d6) 3.21-3.26 (2H, dd), 3.35-3.40 (2H, dd), 5.13-5.18 (1H, m), 7.17-7.19 (2H, m),

7-25-727 (3H, m), 7.55-7.59 (3H, m), 8.47-8.49 (2H, m), 8.65 (1H, ), 8.94-8.96 (1K, d),
9.72 (1H, 5). |

{2-(3 ,4—Dimethoxy-p.henyl)_-ethyl]—(6-phenyl-_pteridin-4—yl)—amine

[0233] 66.5 % yield. 95.5 % purity by LC/MS (230 DAD). Mass-spec [ES<] =388.2. 'H
NMR (MeOH-d4) 2.98-3.01 (2L 1), 3.76 (3H, s), 3.78 (3, 5), 3.90-3.93 (2, 1), 6.85-6.88
(2L, m), 6.93-6.93 (1H, m), 7.55-7.57 (3H, m), 8.27-8.29 (2H. m), 8.58 (1H, 5), 9.56 (1K, s)



7.25-7.27 (2H, m, 7.55-7.59 (3H m, 8.47-8.49 (2H,

nm, 865 (1H s), 8.94-8.96 (1H, d), 9.72 (1H, s).
{2-(3,34-Dineth -

oxy- phenyl)-ethyl]-(6-phenyl -pteridin-4-yl)-amne M

Me Hi [0233] 66.5 %yield. 95.5 %purity by LC NS
(2B0nBABK3S Mass-spec [ES=] =388.2. 'H NM - ( Mat@ddos031721
2.98-3.01 (2H t), 3.76 (3H, s), 3.78 (3H, s),
3.90-3.93 (2H, t), 6.85-6.88 (21-1, m, 6.93-6.93
(1H, m, 7.55-7.57 (3H m, 8g27-8. 29 (2H, m, 8.58
(1H, s), 9.56 (1H, s) WD 20(14/03063-

PCT/ US2003/ 031721 110 Synthesis of 4-substituted
7-phen3éE ter|d|n 4-yl -amnes NH2 AIH2 H2

Na OHMV desmbstimted H-ph@nﬁptdﬂuﬁﬂth..v}%%gsH ~
H 4-(4Amnopter|d|n7y|) phenol [ 023 I'N
aqueous NaOH was added to a suspension of 1.33 g (5.95
nmmol) of 4.5,6- triam nopyrimdine sulfate in 20 niL of
Wt er until pH reached S. To this solution was agged

oHuti on of 1.0 g (5. 95 1) 2

ydr akgpheny! gl yofalY i 0 rrLgJOH/H AROE. T

ead¥th on m xture sFeff to stir at anmbient

tenperature for 18 hrs. Formation of a vyellow

preci pitate was observed. It was coll ected, washed H

with 20 nL of water, 20 niL of

\_7

RNH,, NH,S0.H

OH

4-(4-Amino-pteridin-7-yi)-phenol

H;

N
S

[0"34] IN aqueous NaOH was added to 2 suspension of 1.33 o g (5.95 mmol) of 4.5.6-

triaminopyrimidine sulfate in 20 mL of water uniil PH reached 8. To this solution was

added a solution of 1.0 g (5.95 mmol) of 4-hydroxyphenylglvoxal in 20 mL of methanol.

The reaction mlxture was left to stir at ambient temperature for 18 hrs. Formation of a

yellow pre‘,n:utat'= was observed. It was collected, washed with 20 mL of water, 20 mL of

methanol, 45 mL of diethyl ether 3 times and dnied in vacuo to gve 1.513 g of the product

as a light-yellow solid. 100 % yield. 97.5 % purity DV LC/MS (230 DAD). Mass-spec
a1= !

[ES+] = HNMR (DMS0-d6) 6.95-6.98 (2H, d), 8.31 (1H, br.s.), 8.19 (1H., brss.), 8.21-

8.24 (2H., d), 8.51 (1H, ), 9.34 (1K, s).



met hanol . 45 nL of diethyl ether 3 tinmes and dried in
vacuo to give 1.513 g of the product as a

l'ight- ye||OMISO|Id 100 %vyield. 97.5 %purity by

h@ W.U()ﬁaﬁ DAD) Mass- spec [ ES-1 1H N NR Dl\/ﬁQ'ﬂ@z(m:;/(B]ﬂﬁ]
6.95-6.98 (2H. d), 8.31 (1H, br.s.), 8.19 (1H, br.s.

8.21- 8.24 (2H, d), 8.51 (1H, s), 9.34 (1H, s). W

2004/ 030635 PCT/U82003/03172%11111 General Procedure

[0235] 239.2 ng (1.0 mmol) o

4-(4-am no-pteridin-7-yl)-phenol was suspended in 3 nL

of amine and 194.2 rrg(%%et)ah?rb?%dblfe sul fam c acid was
added to this mxure. The reaction m xture was heated

at 160-180 OC for 18 hrs. Then it was cool ed down to

- [0%3i28A€ mg Enpemanlhiob4-thdmitics pietrivad 7-iyi)-held) wds sofpended in 3 mL of

, Met hanol qut on vvas add ropw se to 45
mﬂﬁ oQI;H_ lgi sty et‘%‘?ﬁ of ﬁ‘& PRI EAGHEW @Gg SRXYfeg The reaction
migent Wasf h@mﬂ adqmw@@bf@mg maas m&ﬁa%@ébo?éaddo%% ambient

r esi purified by pre

te’HP?f& 133R1VRE Hp?épunaL Af me;hqno,b ﬁéﬁb@owqhﬂlon[\@mpewmpmse

to ([X‘?é éj;_j l)fjd_l%tggl ethefd &E%%%%%&%f@%eﬁss I o Gent was
dem &dgle (eBidue Was purifidd By BplEFLC), 7. 30-7. 33 (2H
743744(2Hrr)823824(2H d), 8.58 (1H,

ﬁzv zf'&l&-}% §21g1-f-%sgt'}%98 o pteridin-4-vl)-anines and

(7 phenyl 5,6,7,8-tetrahydro-pteridin-4-yl)-am nes
HWR H NaBH4/ MeOH H  HY- R-A&NaBH4/ MeOH H W O
21104/ 030635 PCT/ US2003/ 721 112

OH

[0236] 79 % yield. 98.5 % purity by LC/MS (230 DAD). Mass-spec [ES+] = 330.2. 'H |
- NMR (DMSO-d6) 4.77-4.78 (2H, d), 6.97-6.98 (2H, d), 7.24-7.26 (1H, m), 7.30-7.33 (2H,
m), 7.43-7.44 (2H, m), 8.23-8.24 (2H, d), 8.58 (1H, s), 9.37 (1K, s).

Substituted (6-phenyl-'5,6,7,8-'tetrahydro-pteridin-4-y_l)-amines and (7-
phenyl-3,6,7,8-tetrahydro-pteridin-4-yl)-amines

HMR

O¢ NaBH ,/MeOH .

H
NaBH/MeOH H

T
ol

7 N\




General procedure [0237] To a stirred solution of the

pteridine (5.0 mol) in 15 nL of dry nethanol was

asldedi@agisym bor ohydride (5 mml) at room t enpepaticSin/03172]

The reaction mxture was stirred for 30 nun and then -

neutralized with acetic acid. Solvent was renoved in.

va.cuo and the residue was washed with water, cold

net hanol , diethyl ether and dri2ed in vacuo. The

resulting solid was purified by reverse phase

prep- HPLC. 6, 7- di subst i &eneral preeadairmes; Met hod A, OH
ceQH NH2 H2SO4A NH2 H2S4 / N\ NH2 0 / 200 G220 C +
[0R3 27} K a\stirred solutiuniAzheptaridine €510 thiRbIYIN1 5 mL, of c?F'nQdmol was
N N

J . {1 OH,. NH2 HCI / N N~ _ H2N i oH
a S5 %gglh@%[o&%(éﬁﬁ%nw})l aair?]%mapmag;ﬂuﬁq. diferepdiongeisture was stirred
for B0anintaed fheeacbasieeditl 805K 411 CBEREAAN & remSOH W Tcuo and th
bi car bonat e or._sodi um hydroxi de usi ng sol |%I1 or ©

TERIGUG a5 Wathpd athivaten eoldaretbencl, dievhethemand ginied &t eftis. The
reb@itie Wil dsdfr LA Qr |.ushi @9 the pH to

neutral to S?ﬁ‘ﬁ“gﬁ?f’g%‘%ésupgg %ﬁgépgﬁﬂ‘g) . The benzil or

%I oxal is added and the solution is heated for 1 h -
6.3-Gisubstifited ptesidinese Meshodd. pr eci pi t ates out of

sol-ution and is washed successively with water, gy

NHZ H2504
: H,S0
NN ! 200 °C-220 °C iz 2S04
N N
A AT o A
HoN N NH, o) m-cresol ) i
. o qu)\n/\n

OH

Amberilte (CI) | MeOH

NH, HCl O

Method B

[0238] The pyridine or pyrimidine is made into the free base with sodium carbonate,
sodium bicarbonate or sodium hydroxide using solid or solution by using the correct
amount in equivalents to neutralize the acid or by adjusting the pH to neutral to slightly
basic (ca. 7-9). The benzil or glyoxal is added and the solution is heated for 1 h— 5 h.
The free base formed precipitates out of solution and is washed successively with water,

methanol and then ether. The solid is vacuum dessicator dried.

[0239] This reaction was carried out by method A by using 23.5 mg of the pyrimidine and

22.5 mg of pyridyl. The reaction mixture was heated for 1 h. The product was precipitated



nmet hanol and then. ether. The solid is vacuum
dessicator dried [0239] This reaction was carried out
by method A by using 23.5 ng of the pyrim dine and

S pyridyl. The reaction m xture was heat ed i
2%0 ffﬂﬂ)“"(%f‘he product was precipitated WO 2004/ 0%@8%003/031721

PCT/L S2003/031721 113 into 5 niL of 1:1 EtOAc-ether,
filtered and washed with 50. nL of ether. MH cal cd and
found 400. 6, 7-bis(3-hydroxyphenyl)-pteridin
..e-2,4,-diamin e [0240] A 5-nL reaction vial with a
ingg § ] ofd - VR A aettier fiftefell and oaphasite DA LACSF Md: hl\%}g cd and
fo%ﬁm?(goxybenzw (Mdori Itagaku Co Ltd; 121 838
nd 0.700 nL of mcresol (Acros) whi ch gi ves a
dul | -yell ow solution on warmng to ca. 50 C. The clear
solution is treated with 2;
traam nopyrirnidine sulfate (Aldrich; 119 ny;
Gé bgé{g Lypﬁew Pexding 2, dridisaning i nsol ubl e in the
JORGBTCAIS e and goes into
[o2aer %Ls&lcﬁéﬂﬁm@hhag L%gaag%e b 498 Snaradowith 3,3°-

~_sol ution heating to ca
d@aﬁ@bwwﬁmdfemu@om kll’grxﬁgmﬁdm&ﬁﬂogtah@@ 700 %L of m-cresol
A?é}%tvxh'f’c n@sa ﬂv {—leatln bet ween 200 C and %I?:
or an A E iRSWATYe ogsﬂum?&nl‘ﬁmnﬁn@ god |ngTha):1¢anentutlon is
trct:aaamnﬂan MI5e5-te@gnPb | N :
& ﬁf&hﬁitd%rgtréxﬂﬁteb(ly @xg&f{ 15‘9 16 806 hatlr; 1.00

‘%P&%gr ous dieth resu
eag}’r“é)e ysPiusle lﬂlﬂi‘?cﬁemqoatsélmfﬁh@t sapim td:mm&ture and goes into solution

orf BeMtihk faesho e Vé%ﬁﬂ dﬁ]&ﬁ)?ﬁ cgqétlgp%eti ttﬁ%ﬂo&%&e%&? %rliat;jgpcsmsh solution

pr eci pl tate was
meatuqetrBOam -cf immigl. Hmaang/bamelem 2eY0 st 10 %Y hiehdhifbrdy Bs b,

el low-green solid. The only obvious
fogr}é’(‘éegé oo Ftt%/“%g‘ tefPerDEe. R Pregpiiation by poeresiolo 4MBL of

aI(Hylﬂi-dhs de&i T ether3éstiltel QUAGr c fled
6 7 b| Sg]n shyd? oxypthenyl egiti%%l SP%%&}# %tea?h&% SQH“V

¢ spprEnatart dgeanted, the solid precipitate was washed W1th 5 x40 mL of

ch%t}{yzetﬂa%@ Gh&PmGa \4:1% G%%M&etﬁ ?1%(? b %zl' di I(g%,]df QX L&; Suyellow-green

phénol maybe di sso
SO&& leihp@nly@ﬂ:v@u@memmmpuntyzs theagatition soive®OMLA#B0l. MS (M+H": calcd
gagﬁ e (or excess sodium bicarbonate) may be
ad leutralize the acid making sure the pHis
between 6 and 8 to ensure free-base. The free-base

[qanébmmaseamﬁed w-mfs(stmmbham} piEbRE-2 dThd S s ‘Péc{mjxma@, the

pr eci pi tat| on does not occ

ds
C%Qﬁéﬁléiﬁgﬁ%ﬁ% Q1 (3- %aﬁgﬂtsaﬁg’é%my} Yptrigin At lamendttreayyhs dissalveth in
meHanél, Mnt%ﬁuéoiglsﬁhﬁgn o \A,@]ﬁlnedaw gqg AsElofld oL L {Cﬁr%onate (or

wat er _or isopropanol -wat er xtures
EXASEhRABIM Wedsbenate) mpytteaddet tremeutraB)e th¥ heid making sure the pH is

between 6 and § to ensure free-base. The free-base precipitates out of the methanol-water

- mixture within a few seconds. In case, precipitation does not occur, excess methanol
ensures precipitation. The yellowish solid may be isolated and washed with acetonitrile-
water or isopropanol-water mixtures and then with methanol-ether, and then ether (x3). The
product is dried and stored as the free base, 6,7-bis(3-hydroxyphenyl)-pteridine-2,4-
diamine.



product is dried and stored as the free base,
6, 7- bi s( 3- hydr oxyphenyl ) - pteri di ne-2, 4- diam ne. WO

20QMH,0303635 PCT/ US2003/ 031721 114 [0242] In case_t he
purified sulfate is required, the free base is PCT/US2003/031721

protonated in MeOH by adding a conc. aqueous sulfuric
acid (1.0 equiv) to a slurry of the conpound in MCH
The honpgeneous protonat ed prldduct is precipitated

[@% E{{ addi ng ether to the nethanol .

BY 11 s 2 piriFhouaes i sequisddptietidivasdis SRR e by
addihf 2 Db $Ro0X a&% 5] J-nmL reaction via

b2 stirring vane an k SUEA S OM@I@’W&Wm@oﬁmdeeOH The
WPEWPUS P@@Qnﬁed’@bblucﬁ Mr@m@@@teﬁbu{)fw g&ﬁﬁ@ gtﬁgr téﬁil me E.DOl

whi ch gives a dull-yellow sol ution on
6 gmgTe— Iutlonlstreated vvlth

9’2 5-1 ﬁqjmé}‘b e’&?“ﬁe‘rélﬁ{llﬂa%ﬂ&fxt@(s@tdn ch; 23.5 ng)
whi ch is insol ubI e in the neagbl sol ution at room
tenperature and goes inte N on heating to ca

200 Cto give an alnost c honogeneous dark
solution in about 30 mn - 45 Heat'i ng between 200

(024314 5220 rGctie viaPwASSishiaNA o Q-5 1 D .01 | owed by
(,JQSSSI Iﬂg“‘%é rcoorrYItenv'ggrga ur e anc?ngraé@?o&‘iaﬁt"faéﬁhﬁgedm'fhpmdyl

B mp Qf@-gn‘esola(mltzyﬁhr)Mkﬁclﬂh@ésfwliulﬁ%]ﬁfw splution on
wml,toeg ke 'ﬁfrgél ln"lﬁ reci gq:t ate. The solid Wa
centrifuged, SEPHER Ahireafet Wib e S'FF@Hlsqbymlmdme sulfate

(Addweh; Bﬁamg)wmmmw\mt f thyl ether
:;n?ol grl ed in a vacuum@destgfg%%égéipf‘%%e?tgb §%ﬁl PGpre and goes

ution G heging. to ca 208 °Gdo WYQ)m]dmfe@tZ‘)ompletely homogeneous dark

Zom?bh IS]%S-IOEI\I 3 gmbygg i p%gg%,]é) lg\tt‘é' 2 46%52&‘14&01%% Cefpr 4 ztddmonal 0.5
go ?\yqdrlqyﬁ:gomfg racprd tanpe&ﬁthﬁd&] a8 PredditaE bR by ggumr@riétlglto 40 CFxL of

| (137 nmg; 0.50
an%yglbouffm o %}Eéé?ge%gieg J(ry&&g.gl Eﬁempgqav:e Jhg solid was centrifuged, the

Sup@imaget-decgumd, Slesoliy piaf] i&gwksowﬁﬁl d
IS Lreated vr\ﬂah sul fate Wi x IBS]LOdethl ether and

ensi on
dt%léég d Ivg?ﬁu% SHSIORLRR; tﬁm%ﬁyﬁuﬂwﬁphd nMSs(M-f-Hf ealcd 302,"Bind 302).
0.500 mmol; 1.00 equiv) which i's insoluble in t he

6, T-das(8 mmbwheﬁvmeﬁamm A0@Gf ature and goes into
sol ution on heating t

OH

oH OH

"')\iN\
Ho’l\N/ NZ B '
7 oH

OH

[0244] A 5-mL reaction vial with a stitring vane and a teflon cap was charged with

3,3%,4,4 -tetrahydroxybenzil (137 mg; 0.500 mmol) and 1.00 mL of m-cresol (Acros) which
gives a yellow-brown shurry warming to ca. 50 °C. The suspension is treated with sulfate
5,6- dxammo-2,4—d1hvdroxypynm1dme sulfate (120 mg; 0.500 mmol; 1.00 equiv) which is
mnsoluble in the reaction solution at room temperature and goes into solution on heating to
ca. 200 °C to give homogeneous dark solution. Heating between 200 °C and 220 °C for an
additional 2 b, followed by cooling to room temperature, and precipitation by pouring into
40 mL of anhydrous dlethy] ether resulted 1 ina Light yellow precipitate. The solid was
centrifuged, the supernatant decanted, the solid precipitate was washed with 4% 40 mL of



~ca. 200 C to give honpogeneous dark solution. Heating
bet ween 200 C and 220 C for an additional 2 h,
foll owed by cooling to roomtenperature, and
precipitation by pouring into 40 ruL of anhydrous
Wit Ay e her resulted in a light yellow preci prEatSai03/nsii
The solid was. centrifuged, the supernatant decanted,
the solid precipitate was washed with 4 a 40 nL of WD
2004/ 030635 PCT/ US2(103/ 031725 115 diethyl ether and
.dried in a vacuum dessicator to yield a yellow solid.
die l(eﬁlelza,qq_dne@ & edacuggidestioamud t@Pik)d a vellow solid: M, o
S (M+H: caicd
3g§:%ugiﬁﬁ§ hydr oxyphenyl ) - pt eri di ne- 2. 4-di ani ne
i hvdrochloride salt OH NH2 HCI NN H2N NN HC OH
[02451 A 125-nL anber-bottle with a stirring bar and a
6, Tshaist3dimdnexy phemy ypeeridin b- 201 uehﬁmn@ dinyirséhloride salt
) - hydr oxyphenyl ) - pt eri di ne- 2, 4-di ani ne (135 ng;, 0.304
mol) and 5 nL of nethanol. To the resultlng dar k
br owni sh-green sol uti on was added
(GFS Chemical; 5.20 g). The. heterogeRgous m xture was
stirred gently for ca. 16NKR2 {HGih 3 apparent vi sua
i ghtening of the solutl The. sQ on was filtered
to renove the resin \\*whfb Were rinsed with 5 x
8 nL of MeOH The ll%& sglutiQn was
concentrated on a rida ry Nvapdiato yield 133 ng of
dark brown oil. The oil W&d "redisgolygd in ca. 2 n
of MeOH, and added to 40 niL of diethyl ether to yield
a flocculent vyellow precipitate thah was isolated by
centrifugi ng and decanting the supernatant. The solid
was washed with 4 x 40 nL of dlethyl et her, and dried

[021415) & \2BaH Eind t -
3 aeanian et 5Bl
6,758 J,L_JV dEyPhicay BT DADjamited: 33pgc0{355'ﬁ:]mc¥l) 24T5 Fal. of

meﬁi‘i?%!;/ﬁ"f(z 4 1%61 %E@‘k?tr:? %g}éérfwo {ongg%%ﬁd%ﬁp}qhte (CI') resin

(G (Bpmicgl; $80 () I—IIhsyxe;teﬁgé’x&ou(s Infdx v wa@stﬁ&d(c%ﬁhv ?ar'cagl 62 with an
a 8 hgh N an C18H16C1, N601 (Calcd
D éf tenin e so ution. The solution was filtered to remove the resin

beads which were rinsed with 5 X 8 mL of MeOH. The light brown solution was
concentrated on a rotary evaporator to yield 133 mg of dark brown oil. The oil was

redissolved in ca. 2 mL of MeOH, and added to 40 mL of diethyl] ether to yield a flocculent

yellow precipitate that was isolated by centrifuging and decanting the supernatant. The
solid was washed with 4 x 40 mL of diethyl ether, and dried in a vacuum dessicator to yield
a greenish-yellow product (94.0 mg; 0.246 mmol; 81% for two steps). 98 % purity by
LC/MS (230 DAD). Mass-spec [ES™] =347.7. 'H NMR (DMSO-d6) 6.78-6.87 (4H, m),
6.92-6.95 (2H, m), 7.12-7.16 (2H, m), 7.82 (1H, br.s), 8.68 (1H, br.s), 9.15 (1H, s), 9.25
(1H, s), 9.58 (1H, 5), 9.72 (1H, s). C, N analysis: C13H15C17N507 (Calcd.: C, 51. 36 N,
20.04; Found: C, 51.64; N, 19.93).



20.04; Found: C, 51.64; N, 19.93). WD 2004/031163-5
PCT/ US2003/ 031721 116 Method B NHZ O/ NHZ INI NHZ +
RS§BzN OH B ~NNH2 HO- / o McOH H20 BMNN .
WzNﬂ = Hor.NH2 Acid/MeOH / NH2 \-OH N\ N F?ﬁgg&‘“/”“m
BNNI OH B=HorNH2 6.7-b
i s(3-hydroxyphenyl)-pteridine-2,4-diamine OH NH2 N ~
N\ \ H2N N N OH [02461 4. 2869 (20.0 mmol) of
6 tetraam nopyrim di ne sulfate was added in
Mﬂ’eﬂ portions to a solution of 3.36 g (40.0 mmol)
sodi um bi carbonate in 100 nL of water with vigorous
stirring. A brisk evolution of CO2 gas was observed.

ThE%r esul ting suspgnsi

N NH, .
J\ HoLL
H.S0,
B =H or.NH,
Acid/MeOH
NH,

B=H or NH,

6,7-bis(3-hydroxyphenyl)-pteridine-2,4-diamine

OH

[0246] 4. 76 g (20. O mmol) of 2,4,5,6- t°traam1nopynm1d1n° sulfate was added m small
portions to a solution of 3.36 g (40.0 mmol) sodium bicarbonate in 100 mL of water with
vigorous stirring. A brisk evolution of CO, gas was observed. The resulting suspension
was heated to 80 °C and 4.84 g (20.0 mmol) of 3,3’-dihydroxybenzil was added to the
mixture. The reaction mixture was refluxed for 3 hours, at which point a bright-yellow

precipitate was formed in abundance.



was heated to 80 C and 4.84 g (20.0 nmol ) of
3, 3" -di hydroxvbenzi| was added.to the m xture. The
reaction m xture was refluxed for 3 hours, at which
ght-yell ow precipitate was formsd in
PR Ptss 9 2004/ 030635 PCT/ US2003/03 | 721 1HGF/US2003/031721
[02471 The precipitate was filtered, washed with
water, then with nethanol, followed by diethyl ether
and dried in vacuo to give 6146 g (93.3 %yield) of a
bright-yellow solid. 98.10 %purity by LG M5 (230
[OZDHKP)The Eﬁ@f@t&{éﬁgas [gg&éhsvgasﬁﬁa with Wﬁtef\'"ﬁ%n(@m(eﬂ@ol B4wed by
die \ésﬂlyr@MLir Hgcuo o gve%ﬂﬁ 3. %% vigldp f ¢ trkght-ybilows yolid. 98.10

g'é'brSM%fO%(e#%s)'-pt dFPol 784574 TG PMR ARMSO-d6) 6.64 (21

br.srmtfh@aéﬁml(ﬁé,nnl 6.8621.39 (2&@)Nmsw.1rmm[\w.3m$mﬂs), D5 (18,

0 . 8 nmol ) of
br'%): gﬁg?@%eﬁ %/g? shenyl ))pt eri di ne- 2, 4-di ani ne was

added to a solution of 1.55 g (16.13 nmol) of

6 7IfTBits @bbfpﬁ&hﬂ - B6tidind-D, 420amn O eMafdduMblatt ki 1 ri ng.

eridi ne |nne iately dissolved to give a

dark greeni sh solution. The reaction xture was
stirred for 30 mn and then added drguw se to 400 nL
of diethyl ether with vig s st The forned
yel |l ow precipitate. was | ecled, ‘i
with ether and dried i N vatiio T give 3.36 g (99.1 %
yi el d) of the product |a Lght-yel J.ow powder. 95.5
% purity by LG MS (B3N DANy. :
NVR (MeOHd4) 2.71 (3H, MéS%HBO-
6.90-6.92 (2H, m, 6.95 (1H m,
7.12-7.16 (2H n.

1).-pterid d
OB RR T b Y B éo%ﬁé%uﬁe%%wﬂd&%mmmw to
a sbi@iddQ34Hs JNne.133hhol) 8f ﬁ%ﬂx%n@éﬁlf&h@ A4 @ 2086 GORESEN Y stirring.

sol ution of met hanol usi ng net hanol
Pteridine immediately dissolved to give a dark-greenish solution. The reaction mixture was

stirred for 30 min and then added dropwise to 400 mL of diethyl ether with vigorous

stirring. The formed yellow precipitate was collected, washed repeatedly with ether and
dried in vacuo to give 3.36 g (99.1 % yield) of the product as a light-yellow powder. 95.5
% purity by LC/MS (230 DAD). Mass-spec [ES+] = 347. 'H NMR (MeOH-d4) 2.71 (3H,
s), 6.80-6.85 (2H, m), 6.90-6.92 (2H, m), 6.95 _(1H; m), 7.00 (1H, m), 7.12-7.16 (2H, m).

'6,7-bis(3-hydroxyphenyl)-pteridine-2,4-diamine dihydrobromide salt



and acetyl brom de (10 equiv - 12 equiv) at -78'C, and
adding the free base to this solution so that the
reehbdd3fgsg0!l ution concentration is below 0.4 [ :
light yellow solution is stirred for ca. 30 nP%C¥H§6"BMﬂ7M
mn, concentrated by rotary evaporation to a yell ow
sol_id and then washed with ether, or with
et her - hexanes, and dried in1&8vacuum dessi cator OH
NH2 HBr NN\ \ H2ZN NN HBr OH [0250] 98.8 % Purity
0281 T/ ME 1§ 238 Nﬁ?&%@mﬁﬁg s%ﬂuu%ﬁ% mHﬂ g 1
[ h)%}teowr d4) . e Hf i} (2H §.02 Sing methano
and@cgtyl bro@mdq QHQ equyv,— 12 egmivy at 87§ c, tnd”ra)dmﬂgl tbenﬁrm f@dse to this solution

S0 t%nf?‘ti% ﬁhmﬁ @glan]&j%g'ﬁz glzr,}s}_lgelowl(zﬂ M T%D6 g-f% yelflow scﬂunon 1S

stuﬂedbﬂoﬁéﬁshyﬁh@%wn)zscrg%&rd [0, Potér;yéw irfigorQbla yYotHBw Nolid and

(10 of

then wepsied; Wit Bihgo ﬁS/W}tPrF@FTn}ée@BW apd dﬂ&% na@a@eunrﬂcwqr
portions to a solution of 1.68 g (20.0 nmol) sodi um
bi carbonate in 50 nL of water with vpgiorous stirring.
A brisk evolution of CO2 gas was obsérved. The
resul ting suspension was RQpgtHEr te805C and 2.42 g
(10 mmol) of 33" -di hvdroxybenzjl ded to the
m xture. The reactlon yas TefTuxed for 1
hour, during which tine ‘|ng material s -
conpletely di ssol ved g, eci pi tated out
as a light-y eIIowsE@d
PCT/ US2003/ 031721 1 pitate was
col l ected, washed with water, then wiith methanol,
fol | oned by di et hyl et her and dri edQth vacuo to give

[053508%% 4.y ¥ LealidoRfDADS. niaduste B p= Bt NMR (MeOH-
d4) 6.81-6.86 (2H, m), 6.92-6.95 (2H, m), 6.96-7.01 (2H, m), 7.13-7.18 (2H, m). Elemental
analysis; caled: C, 42.54; H, 3.17; N, 16.54; found: C, 43.11; H, 3.47; N, 16.47

6,7-bis(3-hydroxyphenyl)-pteridin-4-ylamine

o}

-[0251] 2.23 g (10.0 mmol) of 4,3,6-matmnopynm1dme sulfate was added in small portions

" to a solution of 1.68 g (20.0 mmol) sodium bicarbonate in 50 mL of water with vigorous
stirring. A brisk evolution of CO, gas was observed. The resulting suspensior was heated
to 80 °C and 2.42 g (10 mmol) of 3,3’-dihvdroxvbenzil was added to the mixture. The
reaction mixture was refluxed for 1 hour, during which time the starting materials

completely dissolved and the product precipitated out as a light-yellow solid.



yell ow solid. 100 %purity by LC M5 (230 DAD).
Mass-spec [ES-'] = 332.8. '"H NWR (DVMSO d6) 6.77-6. 83
(3H, m, 6.91-6.92 (1H, d), 6.90-6.99 (2H, m,
7.11-7.15 (2H, m, 8.17 (1H, br.s), 8.25 (1H, br. 2 o
_8\_’\16)62()()-%('%’063&1’) 9 55 (2H br.s). 6,7 -bis(3 PCT/US 003/031721
- hydr oxyphenyl ) - pteri di n- 4-yl am ne hydrochl ori de salt
OH NHZ N~ N HCL N N OH [02531 4.4 g (13.27 nmol)
of 6, 7-bi s(3-hydrosyphenyl) -pteeri di n-4-vl am ne was
suspended in 35 m of MeOH A solution of 2.61 g of
02 e e e ol BT, Bl ELRREBL fllowed by
di¢tbpigesrendidried inhichudto giveB.bd g(OH B nyupld) df thwasrothet tis 4 Hght-

Sl 1B R ANEC 350! PSS Bs ot s e

(DMS@L&H)%@F% MI-E o) §ot.8dn (\Malslzi?ds 9@9@9@1@1!& Wit 15 (2H, m),

ether and dried in vacuo to give 4. % yi el d)
8.t (Hherg). 6@adiHakr %), BH GHL-9)e9 DQ\AZHsb.ﬂSi d 98 3 %
purity by LC M5 (230 DAD). Mass-spec [ES1 = 332.8. 'H

R e N

6, 7- bi s(3- hydroxyphenyl)-pteridi n-4-vlam ne

met hanesul fonate salt OH NH2 NeRT \ McSO3H N N 2 /
OH [02541 1.308 g (13. &g, mol f met hanesul fonic
acid in 10 nL of MeOH d 0 the suspension of -
2.15 g (6.48 mmol) of HCI

6, 7- bi s( 3- hydroxyphenyISNpNerl 4-ylamne in 10 nL
of MeOH. The m xture becane ho eneous and orange-red
incolor. It was stirred for 30gy -

[0253] 4.4 g (13.27 mmol) of 6,7-bis(3-hydroxyphenyl)-pteridin-4-ylamine was suspended
in 35 ml of MeOH. A solution of 2.61 g of ag. HCl (26.55 mmo], 12.1 N) in 5 mL of
MeQOH was added to the suspensioﬁ. The reaction mixture became homogeneous within 5
min of stirring. It was left to stir for 30 min and then added dropwise to 400 mL of diethyl
ether w1th v120r0us stirring. The resulting precipitate was collected, washed repeatedly
with ether and dried in vacuo to give 4.62 g (94.7 % yield) of the product as a bright-yellow
solid. 98.3 % purity by LC/MS (230 DAD). Mass-spec [ES'] = 332.8. 'H NMR (MeOH)
6.88-6.90 (2H, m), 6.99-7.02 (2H, m), 7.04-7.08 (2H, m), 7.17-7.20 (2H, m), 8.79 (1H, s).

6,7-bis(3-hydroxyphenyl)-pteridin-4-ylamine methanesulfonate salt

OH
NH,

ij MeSO;H

OH -
[0254] 1.308 g (13.63 mmol) of methanesulfonic acid in 10 mL of MeOH was added to the

suspension of 2.15 g (6.48 mmol) of 6,7-bis(3-hydroxyphenyl)-pteridin-4-ylamine in 10 mL

of MeOH. The mixture became homogeneous and orange-red in color. It was stirred for 30



V1l 0 21104/03063--) PCT/US2003/031721 120 min and

then added dropwi se to 400 nL of diethyl ether with
vViahouseski zrm . The formed yell ow precipitat

col | ected, washed with diethyl ether and dried ?Pr&%m"mm””
vvacuo to give 2.69 g (97.11 %yield) of the product

as a light-yell ow powder. Mass-spec [ES-] = 332.8. 1H

N NM(I\/EO—I—d4) 2.70 (3H, s), B0(B6-6.90 (2H, m

6.99-7.01 (2H, m, 7.04-7.08 (2H, m), 7.16-7.21 (2H,

e anftstnsroactdrét drcs;ms@;omoo mL of diethy] ether with vigorous stirrine. The formed

ViR AL G RRE G SRRl il Gt e S apocsubgive 2.69
U((B7 11 % Wiéldy biyttle @m@b@ﬁy& ]} J@ty%ﬂbglﬂg,wdﬂcyl %i & i%@@}t e . 333.8. =

ex with mcresol)

%&4& @Hld‘éot lﬁn&% Shfo-He@RP KR m), x S@P é@t (EH ®{I7.6k-7.08 (2H, m),
,I‘i@;l:tqus(_~ gt this solution- A brisk evol ution

of CO2 ﬁs Oggggelg dﬁand a light-yellow precipitate
started to formin - 10-15 mn of stirring. The

6 - Ris@rhaydimerspheantt)-pteridinidr yiememeni ght and a yel | ow

preci pitate was formed i n abundance. 20 nL of -water
was added, the formed preci pltate Vas filtered, washed
twice with water to remow 7 “Wwashed with col d
MeOH, washed repeat edl va%IILW and dried in vacuo
to give the product inl8 oyjeld over two steps (
reaction in mcresol and"tre"ébsksynthesw) 95.5 %
purity by LG M5 (230 DAD). Mass- ESI = 332.8. 1H

6
7 d 42 (4H, dd),
( o g&thg ﬁgatigalt (%ﬂl(éltg'ﬁ—g\ﬂrb lgpl erjg.§n 4—gla:p:x;m sulfate
sz(llals 1:1 pomplex watha®- c(résbll) wais.digsolved in 10 mL of 1:1 solution of MeOH/H-;O
,,Q)7 b% éél%ﬁjé %3 pter|d|n4ylamnesulf
P40 §ﬂ‘]é e added to this solution. A brisk evolution of CO'> was

observed and a light-yellow precipitate started to form in ~ 10-15 min of stirting. The

mixture was left to stir overnight and a yellow precipitate was formed in abundance. 20 mL
of water was added, the formed precipitate was filtered, washed twice with water to remove
Na,S0,, washed with cold MeOH, washed repeatedly with Et>O and dried in vacuo to give
the product in 81.3 % yield over two steps ( reaction in m-cresol and free base synthesis).
95.5 % purity by LC/MS (230 DAD). Mass-spec [ES™] = 332.8. 'H NMR (DMSO0-d6) 6.72-
6.76 (4H, dd), 7.35-7.42 (4H, dd), 8.06 (1H, br.s), 8.14 (1H, br.s), 8.50 (1H, ), 9.77 (1H,
br.s), 9.87 (1H, br.s) '

6,7-bis(4-hydroxyphenyl)-pteridin-4-ylamine sulfate salt

NH, O OH

Q _ _ HzSO4

Y

OH _
[0256] 1.97 g of 6.7-bis(4-hydroxyphenyl)-pteridin-4-vlamine was added to a solution of
0.585 g of concentrated sulfuric acid in 50 mL of MeOH. The homogeneous mixture was

left to stir at ambient temperature for 2 hours, then it was added dropwise to 400 mL of



HZso' NN \ OH [0256] 1.97 g of 6,

7-bi s(4-hydroxyphenyl)-pteridin-4-ylam ne was added to
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6, 7- bi s( 3, 4-di hydr oxyphenyl ) - pteri di ne- 2, 4-di am ne

7 +oi<B delfillydraxgphagltpteddinelssdlavede i n 3 nl of wat er
and 42.53 ng of solid NaHCO3 was ggded to this
solution. The reaction mxture was)stggred for 30 mn.
A slurry of yellow precipilftte fornmed, it was
centrifuged down and sol vantyynwas anted. The
dark-yel |l ow residue w dll 20/, % {n 3 nL of MeOH and
added dropw se to 40 m2of di et hy her. The forned
yel l ow precipitate was coll ected, Wasf&d wi th ether
and dried in vacuo to give 92.5 mPH(96.5 % yield) of
the product as a yellow, fluffy powder. 97 % purity by
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[0257] 165.0 mg (0.253 mmol) of 6,7-bis(3,4-dihydroxyphenyl)-pteridine-2,4-diamine

dihydrochloride salt was dissolved in 3 mL of water and 42.53 mg of solid NaHCO3 was

added to this solution. The reaction mixture was stirred for 30 min. A slurry of yellow
precipitate was formed, it was centrifuged down and solvent was decanted. The dark-yellow
residue was dissolved in 3 mL of MeOH and added dropwise to 40 mL of diethyl ether. The
formed yellow precipitate was collected, washed with ether and dried in vacuo to give 92.5
mg (96.5 % yield) of the product as a yellow, fluffy powder. 97 % purity by LC/MS (230
DAD). Mass-spec [M+H"] =379.3. "H NMR (MeOH-d4) 6.68-6.73 (2H, dd), 6.79-6.81
(1H, dd), 6.84-6.86 (1H, dd), 6.93 (1H, d), 7.03 (1H, d).

6,7-bis(3,4-dihydroxyphenyl)-pteridine-2,4-diamine dihydrochloride salt
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DAD). Mss-spec [ MrH+] = 379.3. 'H NTMR (MeOH- d4)
6.68-6.73 (2H, dd), 6.79-6.81 (1H, dd), 6.84-6.86
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[0259] A 5-mL reaction vial with a stirring vane and a teflon cap. was charged with
3,37,4,4’tetrahydroxybenzil (Midori Kagaku Co Ltd; 548 mg; 2.00 mmol), 4,5.6-
triaminopyrimidine sulfate and 3.00 mL of m-cresol. The heterogeneous mixture was
heated, it first goes orange while dissolving at ca. 150 °C and then on heating at 200 °C —
220 °C for ca. 2 h goes to a dark blood-red solution. The clear solution is heated for an
additional 30 min, followed by cooling to room temperature, and precipitation by pouring
into 40 mL of anhydrous diethyl ether resulted in a dark red-orange precipitate. The solid
was centrifuged, washed with 5 x 40 mL of diethyl ether and dried in a vacuum dessicator
to yield 1.20 g (128 %)’ of an orange-red solid. The only obvious major inrpurit}r 1s the

~ reaction solvent, m-cresol.

[0260] Mass-spec [ES+] = 364.8. 'H NMR (MeOH-d4) 6.73 (1H, d), 6.78 (1H, d), 7.00-
7.02 (2H, dd), 7.07 (1H, d), 7.16 (1K, d). 8.71 (1H, s).
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t he reaction solvent, mcresa3. [0260] Mss-spec

[ ES+] 364.8. "H NivLR: (I\/b(]—l— d4). 6.73 (1H, d), 6.78
6(711:ls(3 dthdr&Q,rpthvQ%é ARomihe07 (1H, d), 7.16 (1H,

6/2 8.71 (IH y 2004/ 30635 PCT/ US2003/ 031721 123
orgh-[4rapmo-¢-§3, -émaqhﬁymlwmybnr@mﬁmaml]@emnmAzyalam ne or

4-[ 4am no- 6- ( 3, 4-di hvdr oxyphenyl ) pteri di n-7-yl ] benzene
-1,2-diol OH NH2Z OHN\ N I NNOH OH[0261]

Mass-spec [EST] = 364.8. 1H NVR PfeOH d4) 6.70-6.75

(2H, dd), 6.91-6.95 (2H, nudd), O 1H, d), 7.12 (1H,

d), 849 (1H, s). 1H N DIh@O 6.63-6.68 (2H, dd),
6.74-6.76 (1H, dd), 6.%87 (1H, dd), 7.00 (1H, d),

7.06 (1H, d), 7.93 (2H B .8, @™7 (1H s).

6, 7- bi s( 3, 4-di hydr oxyphenvl ) -pt's yin-4-vl am ne

met hanesul fonate salt or
4-[ 4- am no- 6- ( 3, 4-di hydroxyphenyl)pten di _n-7-vl]benze
ne-1.2-di ol nmethanesulfonate salt OH NH2 CH N N\

[0B/6 BD Bhhss-Bpedl [K¥T) = 364.8. 1_H NMR (MeOH-d4) 6.70-6.75 (2H, dd), 6.91-6.95 (2H,
dd), 7.03 (1H, d), 7.12 (1H, d), 8.49 (1H, s). 'H NMR (DMSO0-d6) 6.63-6.68 (2H, dd),
6.74-6.76 (1H, dd), 6.85-6.87 (1H, dd), 7.00 (1H, d), 7.06 (1H, d), 7.93 (2H, br.s), 8.47 (1H,
s).

6,7-bis(3,4-dihydroxyphenyl)-pteridin-4-ylamine methanesulfonate salt
Or 4-[4-amino-6-(3,4-dihydroxyphenyl)pteridin-7-yljbenzene-1.2-diol methanesulfonate salt
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[0262] 98.07 % purity by LC/MS (230 DAD). Mass-spec [EST] = 364.8. "H NMR (MeOH-
d4) 2.69 (3H, s), 6.73-6.79 (2H, dd), 7.00-7.04 (2H, dd), 7.08 (1H, d), 7.17 (1K, d), 8.81
(1H, s).

4-(2.4-diaminopteridin-6-yl)phenol

NH, OH

P

H.N” NT N



OH [0262] 98.07 % purity by LG M5 (230 DAD). Mass-spec
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[0264] A 5-ml reaction vial with 2 stirring vane and a teflon cap was charged with benzil
(420 mg; 2.00 mmol) and 2.00 mL of m-cresol (Acros) which gives a dull-yellow solution
on warming to ca. 50 °C. The clear solution is treated with 5,6-diamino-2,4-
dihydroxypyrimidine sulfate (Aldrich; 482 mg; 2.00 mmol; 1.00 equiv) which is insoluble
in the reaction solution at room temperature and goes into solution on heating to ca. 200 °C
to give an almost complefe]y homogeneous dark solution in about 30 min - 45 min. Heating
between 200 °C and 220 °C for an additional 1.5 b, followed by cooling to room
temperature, and precipitation by pouring into 40 mL of anhydrous diethyl ether resulted in
a dull yellow precipitate. The solid was centrifuged, the supernatant decanted, the solid
precipitate was washed with 4 x 40 mL of diethyl ether and dried in 2 vacuum dessicator to

yield 960 mg (99%) of a yellow solid. MS (M=+H: calcd 317; found 317).

4-(2,4-Diamino-pteridin-6-yl)-phenol

[0265] (M~+E)+ caled and found 255; LC (UV-PDA 230 nm) 98% purity.; 'H NMR (500
MEiz; DMSO-de): 8 9.89 (brs, 1 H), 9.24 (s, 1 H), 8.15 (d, I = 8.5 Hz, 2 H), 7.70 (br. s, 1
H), 7.65 (br.s, 1 H) 6.88 (4, J=8.5 Hz, 2 H), 6.57 (br s, 2 H) |
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317 ; found 317). 4- (2,
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2. 3-Di phenyl - pyri do[ 3, g¢- bl pylazin-Beyl am ne

hydrochloride salt NH2N' N N 1 [0266] 60.0 ng

(0.37 mol ) of 3,4,5-triam nopy# m di ne hydrochl ori de

and 86.3 ng (0.41 mmol) of benzil were heated at 190

Cin 1.0 m, of mcresol for 1 hr. Then the m xture
[Om 60ctomiz €0. 3d ovmol) of 4, §-triaminopgrimitiime 35 dnothlofidekindt8$A mg (0.41

f d. br
o Rt BP0 Bt L0 T 35 o miv ves
cogle\ino'éﬂa td r A0 rdided. wBthAS\Hh E |0@h1et§>§1 éthe. hedetgied dSoven prieCipiiate was
owder. Mass-spec [MrH+] = 299.2. 1H NWVR (MeOH d

cotiected, washad reppatedly witlk ethist emchéneé ! Vg0 toz‘ﬂsevbl 58 %@ﬁ % yield)
of ?q: Pgog.?% <a% a%%o%%:/% er%% %g)fé |%§K+I§)] = ”‘5'998;5 1H{I’H¢R @\)IeOH d4) 7.38-

hydro yrazin-8-yl a
7.4k (31,dn) G 5ot A9 SR al)t 7.5NAD O (281 m) \7.66- 'NS&-QH )8, Q;H(IH s), 8.85

(1H, s).

2,3-Bis(4-hydroxyphenyl)-pyrido[3,4-b]pyrazin-8-ylamine hydrochloride salt

NHz

[0267] 60.0 mg (0.37 mmol) of 3,4,5-u'iamino_pyrimidine hydrochloride and 99.6 mg (0.41
mmol) of 4,4’-dihydroxybenzil were heated at 190. °C in 1.0 mL of m-cresol for 1 hr. Then
the mixture was cooled down to r.t., mixed with 35 mL of diethyl ether. The formed brown
precipitate was collected, washéd repeatedly with ether and dried in vacuo to give 91.3 mg
(66.6 % yield) of the product as a dark-green powder. Mass-spec [M+H'] =331.4. 'H
NMR (MeOH-d4) 6.78-6.81 (4H, d), 7.49-7.51 (2H, d), 7.60-7.62 (2H, d), 7.95 (14, s),.8.71
(1H, s).
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down to r.t., mxed with 35 nL of diethyl ether. The
formed brown precipitate was coll ected, washed
repeatedly with ether and drigd in vacuo to give 91.3
ng (66.6 %yield) of the product as a dark-green
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N, C11 N11, ~IOH @H7J02%8] 60gep (0.37 mmol) of
3,4, 5-tri amopyri di ne By ihde and 112.6 ng (0. 41
nnDI) of 3,3 .4,4"-tetrahydro '5" wer e di ssol ved
in 1 n_ of mcresol. The reacti g xture was heat ed
at 190 C for 1 hr, at which poi the m xture becane
honbgeneous and dark-brown in color. The reaction was
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muRdNeEd, T@pﬁa&maﬂw]:owybénzﬂlvﬁrhﬂss&tvb@{n 1 aitoftictdol. he reaction

vacuo to give 11 (82 @6 |eld) of .the product :
TN Vg5 dga EM%S]O C foggér AL whyg e%m begame bemageneous and
8 with'
dag% "[')rovgﬁm %}(ﬁ Tgxgqgac(narﬁkvag(j%)ﬁle(g §o]1]t i 3@%1”'&41ethy1 ether.
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hc%/gne Cz;z] lvgcruloqg O%Vael 1t11 Omg (M_I/Zo ng) of the product. Mass-spec [M+H"] =
363.2. '"H NMR (MeOH-d4) 6.76-6.78 (2L d), 6.98-7.00 (1H, dd), 7.11 (1H, dd), 7.13 (1K,
d), 7.21 (1H, dd), 7.94 (1H, s), 8.68 (1H, s).

2,3-Bis(3-hydroxyphenyl)-pyrido[3,4-b]pyrazin-8-ylamine hydrochloride salt

NH2

[0269] 60.0 mg (0 37 mmol) of 3,4,5-triaminopyrimidine hydrochloride and 99.6 mg (0.41
mmmol) of 3,3’-hydroxybenzil were heated at 190 °C in 1.0 ml of m-cresol for 1 hr. Then the
n11xtur= was cooled down to r.t., mixed with 35 ml of diethyl ether. The formed brown
precipitate was collected, washed repeatedly with ether and dried in vacuo to give 93.9 mg
(68.5 % yield) of the product as a greenish-brown powder. Mass-spec M+H]=3314. 'H
NMR (MeOH-d4) 6.88-6.91 (2H, m), 6.9%-7.01 (1H, m), 7.07-7.10 (2H, m), 7.13-7.14 (1K,
m), 7.18-7.22 (2H, m), 8.03 (1H. 5), 8.82 (II-L s).
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3,4,6-triam nopyri m di ne hydrochl ori de and 99.6 ng

(0.41 nrmol) of 3.3 -hydroxybenzil were heated at 190

WE Jofysp@sm of mcresol for 1 hr. Then the mpx{pER03/031721
was cool ed down to r.t., mixed with 35 m of diethyl

et her. The fornmed brovvn precipitate was col |l ected,
washed repeatedly with ether and dried in vacua to
give 93.9 ng (68.5 %ield)13T the product as a
greeni sh- brown powder. Mass-spec [ MtH | 331. 4. 'H
NI AR (NbOH—d4) 6.88-6.91 (2H, n) 6. 99-7. 01 (1H,
7.07-

7.13-7.14
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2. 3- bi s(3-hydroxyphenyl) - pyri do[ 843- b] pyr azi n-6-yl an n

e di hydrochloride salt OH H2ZN.ANNHO N HA OCH
[0270] 197.0 ng (1.0 nmol) of triam .nopyrimdine
di hydrochl ori de and MMz N, racol ) of

3. 3" -di hvdroxvbenzi | wekg di g8 wed a@ 3.0 nL of 1:1

m xture of di oxane- water. ¥he tion m xture was
refluxed for 3 hours and then s ent was renoved in
vacuo. The resulting greeni sh sobyd was dissolved in 3
m. of MOH and this solution was added to 40 nL of

di ethyl ether with vigorous stirring. The forned

[02}7013 abPh bt @.0Naol & d 86k wgsﬁ@@a:m dihyaioehibyde £idle 4 mg
dried in vacuo to give 34 85.0 %yield) of

(1. @ némglr) 663 tdisydrexypeail V{f\f%@ﬁsqio%l@rﬂ 9. of bg grrtep! gipxane-

wakege@ d%éé?%nf?@gﬁ%r gl\%%?rs'ﬁ_]ﬁ%%f&ﬁéié%rs 70 ﬁ%mﬁ{ W¥Removed i

vafudd 6T 18slt{rdHgreenish sondGeas Ais8dived 1 3 mmf) of WeOH Fi18is gRkfion was
saghesio 03l OF Py BRI VsSr B TS o T PP NPEE SRR
cofledtyd aeklaankifigi et btheHmdld2Nd Ny Makd to dikd 342.9 mg (85.0 % yield) of
the product as a light-green powder. 99.0 % purity by LC/MS (230 DAD). Mass-spec [EST]
=331.8. '"HNMR (MeOH-d4) 6.83-6.85 (2H, m), 6.88-6.90 (1H, m), 6.95-6.97 (2H, m),
7.02-7.03 (1H, m), 7.14-7.18 (2H, m), 7.36-7.38 (1H, d), 8.43-8.46 (1H, d).

2,3-bis(4-hydroxypheny1)-pyrido[2,3_-b]pyrazin—6-ylamine dihydrochloride salt

OH
HoN ‘ HCl
O =

[0271] 1.97 g (10.0 mmol) of 2,3,6-triaminopyrimidine dihydrocmoride and 2.42 g (10.0

OH

mmol) of 4,4’-dihydroxybenzil were dissolved in 30 mL of 1:1 mixture of dioxane-water..
The reaction mixture was refluxed for 6 hours and then sotvent was distilled off. The
resulting dark-brown solid was suspended in 20 mL of MeOH and this suspension was
added to 400 mL of diethyl ether with vigorous stirring. The formed dark-brown precipitate



OH [0271] 1.97 g (10.0 mmol ) of. _

2 -triam nopyri m di ne di hydrochloride and 2.42 g

(WS Royi¥o®:) of 4.4 -di hvdroxybenzil were dissolyved in

30 nL of 1:1 mixture of dioxane-water.. The reapﬁeri/%%"“’“}”“
m xture was refluxed for 6 hours and then sol vent was
distilled off. The resulting dark-brown solid was

suspended in 20 nL of MeOH and2% hi s suspensi on was

added to 400 nL of diethyl ether with vigorous
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| yf £y, po . .6 %purity by LC'MS (230D
“{?/azé‘izchdW%%(l%Eé)esl. 8. 'H NMWR (MeOH d4) 6.72-5.77
(4H, m, 7.29-7.33 (3H, m, 7.40-7.42 (1H m, 7.41
(1H, d), 8.35 (1H, d). [0272] Phosphate ester of 4,
4 -,’ﬁji hydroxybenzil O [OP(OCEt2]2 [0273] A 50-nL
[G772] Raespbate eeanef-4 ¢ dihyebxibaskilwi t h a stirring bar
and a septumwas charged with 4,4'-di hydroxybenzi |
(512 nmg; 2.11 mmol ;. 1500 equiv) and acetonitrile (8 _
m.). To this partiplly dissolved m xture jwas added
triethylamne (1.0 ; ' . qui v),
di met hyl am nopyri dj ne ( [PVA 478 : 3.91 mmol; 1.85
equi v) and di chl oy onet haee ol vent. The
reaction mxture was stored for 3 d at r
tenperature after which it was concentrated by rotary
ellow-white slurry. This oily

tion to.yjeld
G0 A il pamerkodomua-betomen fssmifinastivingionatds seprm was
Rl viB ) Ao TP MR B 100 P g etonimie &
ok  Becthis @hrh@Illy diseolyerrininrten Wmmeﬁmé%%ga?%% ('FiOfG_%]f; 11.9Mam01; 7.06
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A S B ML) s 5P e e B eramotead
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" oil. The _conpound does not require any purification
B crpureder Yr"rgl%a‘r Vs epceniragest bismotenrayaparetipmaiohyeld sivaliow-white
sieeM Eiiday(sk i cally purif ]

e i}s%gl | g%ﬂgﬁa(%ﬁg%?%@lb}%m%nate (8 ag) anc
dichloromethane (DCM). The aqueous layer was rewashed with 2 x 5 mI. DCM, followed

by extraction of the combined organics with 10 mL of I M HCL The DCM layer was dried
(anhyd. MgSQy), filtered and concentrated by rotary evaporation to yield the desired

material as a light yellow slightly viscous oil. The compound does not require any
purification but is easily purified by column chromatography using DCM-EtOAc (1:1). The
chromatographically purified material is a yellow oil (911 mg; §9%)).

[0274] "HNMR (500 MHz; DMSO-dg): & 8.01 (d, J = 8.6 Hz, 4 H), 7.45 (4, J = 8.5 Hz, 4
H), 4.21-4.18 (m, 8 H), 1.28 (app t, ] = 5.0 Hz, 12 H)



[0274] 'H NMR (500 MHz; DMSO-d6): S 8.01 (d, J = 8.6
Hz, 4 H, 7.45 (d, J = 8.5 Hz, 4
~,4.21-4.18(m 8H), 1. 28(app t,J=5.0Hz, 12H) WO
2004 PCT/ US2003/ 031721 129 [ 02751 The ¢
%4(9&%@5 the nethod B in the pteridine synt hg) Z&‘ﬁvu/osm]

using the pyrirnidine and the phosphate ester of the
4, 4" -di hydroxybenzil. NH2 OP(O(OCEt)2 N~ N ~ NN
OP(O (CEt)2 [0276] The conmpawyd was purified by
passi ng through a plug of silica using ethyl acetate.
[0eWBHIhe condotld wadhad I\%Uﬂﬁ rﬁ%od%ﬁﬂ%‘&ﬂdﬁ@? tRAR W using the
230.nm. [0277] "H N $5OO ; 8.58 (s,
Vfﬂn}dln@eanéohc*(nhosrdmtezswo me%4(dahvdroav@nsﬂ Hz), 7.54
(d, J= 6.8 Hz, 211), 7.23 (d,J=8.8 Hz, 2 H), 7.20 (d,
J=8.9 Hz, 2 H), 4.17 - 4.14 (m8 H), 1.26 (app t, J =
6.9 Hz, 12 H) [0278] Phosphate ester deprotected
'[0279] The above digthyl este SIR(BI(WEt)- depr ot ect ed
in acetonitrile usi e reaction was
conpl eted by addipgxwe d_then concentration by

' i Of dHylngofthesolld NH2
OP(O(OH2 NN OO 2 0280] 'HNI\/R(500I\/Hz
rrethanold4)88.9( .31 (d, J = 6.8 Hz, 2
H, 7.26 (d, J 3 %&Bég)GSHZ,M—D
WD 2004/ 03063 PCT/ US2003/ 031721 T 5 2] Phosphate
ester of pyridopyrazine OP(O) (OEt) 2 H2N N~ |/

[0276] The compound was purified by passing through a plug of silica using ethyl acetate.
(M~+EI)+: calcd. 604; found 604. LC purity 96% (DAD at 230 nm).

[0277) "H NMR (500 MHz; DMSO-d); & 8.58 (s, 1 H), 8.30 (brs, 2 H), 7.58 (4, T = 6.8
Hz), 7.54(d,J=6.8 Hz, 2 H), 7.23 (d, T = 8.8 Hz, 2 H), 7.20 (d, ] = 8.9 Hz, 2 H), 4.17 -
4.14 (m, 8H),1.26 (app t, I = 6.9 Hz, 12 H)

[0278] Phosphate ester deprotected

[0279] The above diethylester compound was deprotected in acetonitrile using TMSBr.
The reaction was completed by adding water and then concentration by rotary evaporation

and drying of the solid.

NH, O OP(O)(CH),
N™ X N\ |
CE

e
OP(O)(OH)-

[0280] 'H NMR (500 MHz; methanol-ds4); 8 8.39 (s, 1 H), 7.31 (d, T = 6.8 Hz, 2 H), 7.26
(d,7=67Hz 2H), 631 (appt,J = 6.8 Hz, 4 H)



NI ~ OP(O(CEt)2 [0282] 'H NVR (500 MHz; DMSO-d6): S
8.05(d, J =9.0Hz, 1 H, 7.46 (d, J =8.7 Hz, 2 H,

7: GhadsRsOHz, 2H) , 7. 24(brs, 2H), 7. 17(app t, J= 7 :
m‘?ﬁ%o,éﬁé_%(d,kg.o Hz, 1 H), 4.17 - 4.13 (m SPEB/LSW"”/(B]’”
1.26 (app t, J = 5.0 Hz, 12 H) [0283] Phosphate ester
deprotected OP(O(OH)2 HZN NN N~ N OP(O (OH) 2 [0284]

This conmpound was made in a $30rlar fashion to the one
descri bed above. [0285] 1H NWR (500 MHz; nethanol-d4);'

102218.705 ed d 7.46 (d, J 87H22
[ |—|)g s;{lﬂte teroigp\% Hévra%hngbll) 7. ZE‘r (br s, 7.17

(app t J 7 7 Hz, 4 H, 7.10 (d, J [0286]
Long, chain ester of pteridi ng~WR 88@?U§§%§%
PCT/USleOS/OSé?ﬁl &31 0287 ¢ benzil was nodified
using an acid i ‘ '
nodi fi ed Benzil- |th n condensed with the
pyrirnidine to ylel sroduetxbel ow. NH2
O0O(CH2) 14CH3 N M\ N N ocOf|cHz)|14CH3
4- (4-am no-pteridin-7-yl)-ben SBE~ tody éﬁﬁ5 $02881 Thi s
conpound is made by stirring a 1:1 rat %

1028 SHNMVR 00 Mz IDVIRCH i)t B 03 (cEé =b€a@éizof H)h%46 (d, T=8.7Hz, 2

DA DE i 9 R BT T 8 525l 10710 e 1+

Hﬁ.nem,haamwgﬂ,img),aemﬁgmaj4=ys Ummvm er (2 x 40
m.), nethanol (1 x 40 and ether (2 x 40 nL) and
drying in a vacuum dessi cator. NH2

[0283] Phosphate ester deprotected '
OP(O)(OH),
HoN l N. N O '
\I:¢;I:N/’ '“li:
_ OP(O)(OH),

-[0284] This compound was made in a similar fashion to the one described above.

[0285] 'H NMR (500 MHz; methanol-ds); & 8.05 (d,J=9.0Hz, 1 H), 7.46 (d, 7= 8.7 Hz, 2
H), 7.43 (d, T=8.6 Hz, 2 H), 7.24 (brs, 2 H), 7.17 (app t, T = 7.7 Hz, 4 H), 7.10 (d, T = 9.0,
2 H).

[0286] Long chain ester of pteridine



NNNNOH OH [02891 1H N MR (500 MHz; DVMSO-d6): S
9.72 (s, 1 H), 9.40 (br s, 1 H, 9.28 (s, 1 H, 8.51
(s, 1 H, 817 (br s, I H, 8.12 (br s, 1 H, 7.80 (d,
-J:2.3 Hz, 1 H, 7.71 Hz, (dd, J = 8.4 Hz, J= 2.3
QM) +/83093%( d, J=8. 3Hz, 1H). WO 2004/ 030635 PCT/US2003/031721
PCT/U82003/031721 132 : o
4- (2, 4-di ami no-pteri-din-7-yl)- benzene- 1, 2-di ol [ 0290] .
Thi s conmpound is nmade by- Stl[,lilng a 1l:1 ratio of the
appropriate glyoxal with th free base of the
rimdine in water at a pH of 7 for ca.
0257

bdbe benizd wasapagiifead usipg ap 40@%13191%@@ Wéthpl;PMé\Ppﬁ Pa%eéa DCM. The

I y
mo{i];gae’% Erpregx?ﬁ gvag’ﬁi%g Qdeﬁ%%l%ﬁg Jck?el r‘# t i }9@&6@& th(a %rc?ﬁué‘poelovx
drying in a vacuum dessi cator. NH2 NET T N HN~N N CH
2 OH [0291] 1H W (500 M DRASOEH1EM 71 (s, 1
H, 7.64 (d, T 3 Hz 7.56 - 7.53 (br s, 2
H, 7.53 (dd, é\lﬁ\ 2 Hz, 1 H), 6.84 (d, J =
8.3 Hz, 1 H), 6452 |(br s,
4- (4- am no- pt er nNiF>7; ol [0292] This conpound
is made by stirring :yll o of the appropriate '
glyoxal with the free base Q ne in water
at a pHof 7 for ca. 3 h. The proogct)’{ﬁ m le ated by

filtering the precipitated free base, vvashlng
sequentially with water (2 x 40 nmL), nmethanol (1 x 40
4-(friaminaoptatdier -y pbsazens- i-fiddnd drying in a vacuum

[02%%? St hﬁ?&ﬁ:ﬁponﬁh@s m[a\éel\tgy S'Nrr%éjill :1 ratio of the appropriate glyoxal with the
free base of the pyrimidine in water at a pH of 7 for ca. 3 h. The product is isolated by
filtering the precipitated free base, washing sequentially with water (2 x 40 mL), methanol
(1 x 40 mL) and ether (2 x 40 mL) and drying in 2 vacuum dessicator.

NH,

T

[0289] 'H NMR (500 MHz; DMSO-dg): & 9.72 (s, 1 H), 9.40 (br s, 1 H), 9.28 (s, 1 H), 8.51
(s, 1 H), 8.17 (brs, 1 H), 8.12 (br s, 1 H), 7.80 (4, J=2.3 Hz, 1 H), 7.71 Hz, (dd, J = 8.4 Hz,
J=23Hz 1H),692(d,J=83Hz 1 H).



[0293] "H NMR (500 MHz; DMSO-d6): S 10.2 (br s. 1 H),
9.34 (s, 1 H, 852 (s, 1ff), 823 (d, J =6.8 Hz, 2
; _ r s, 1 H, 813 (br s, 1 H, 6.97 (d, =
s'aé”ﬁﬁ‘}’%ﬂ&% 42(2 .. 4-dianino-pteridin-7-yl )-phé’Egr(Usz"m"“”“
[0294] This conpound is made by stirring a 1:1 ratio
of the appropriate glyoxal with the free base of the
pyrimdine in water at a pHi@&2 7 for ca. 3 h. The
“product is isolated by WD 211114/1311635
-4-(2@&&&%(&0%&@&%7"2314)%&%1&&Jztﬁblng the precipitated free
base, washing sequentially with water (2 x 40 nm.),
[0286] fiisorompeung; isqmadeiby sErHiZea hdr T3t of tarepproprigieciviospl with the

: ass). N
ek o PRFER 50 e B o Ry gy g ThY B e Bacea oy
Alt¢ing thehhreciBitA&d frek bade, waBhing Hequetidty, with w2er (A 40 ml), methanol
H),. 7,95 (br s, . 6.91 (d,. J =8.5 Hz, 2 H, 6.57
(1 ¥ g0 ral) andgthgr d%@éﬁ%ﬁwe AhE 83 HeRu® 4655icai9Fne [ 0297]
Thi s conmpound was prepared by heating amoni um acet at e
with the appropriate pyNHgine in acetic acid for an
hour. The product is isolateg by concentrating the

solution by rotary eWNp I ol and washing with
ether. NH2 N ~ N \ N_[ 0298] {500 MHz;
DMSO-d6): S 9.73 (HpN1 , g , 8.49 (dd, J
= 8.2 H, J 1.9 Hz, 2 H), 1 H, 831

(br s, 1 H, 7.60 - 7.55 (m 3'H) ExperOHent al -
Procedure 4-

[ 2- (6- Phenyl - pteridin-4-yl am no) - et hyl | benzene-1, 2-dio
[0291] B NMIR (500 MHz; DMSO-de): 8 8.71 (s, 1 H), 7.64 (d, ] =2.3 Hz, 1 H), 7.56 —

7.53 (brs,2 H), 7.53 (dd, T = 8.3 Hz, 2.1 Hz, 1 H), 6.84 (4, T=8.3 Hz, 1 H), 6.52 (br s, 2 H)

4-(4-amino-pteridin-7-yl)-phenol

[0292] This compound is made by stirring a 1:1 ratio of the appropriate glyoxal with the
free base of the pyrimidine in water at a pH of 7 for ca. 3 h. The product is isolated by
filtering the precipitated free base, washing sequentially with water (2 x 40 mL), methanol
(1 x 40 mL) and ether (2 x 40 mL) and drying in a vacuum dessicator.

NH,

PP
N N]\@L
OH

[0293] 'H NMR (500 MHz; DMSO-dg): 8 10.2 (brs, 1 H), 9.34 (s, 1 H), 8.52 (s, 1 H), 8.23
(d, T = 6.8 Hz, 2 H), 8.19 (brs, 1 H), 8.13 (br s, 1 H), 6.97 (d, 7 = 8.8 Hz, 2 H)

4-(2.4-diamino-pteridin-7-yl)-phenol
[0294] This compound is made by stirring a 1:1 ratio of the appropriate glyoxal with the

free base of the pyrimidine in water at a pH of 7 for ca. 3 h. The product 1s isolated by



NN NN W 2004/030635 PCT/ US2003/ 031721 134 [0299]

To a suspensi on of 3-hydroxytyrarnine hydrochl oride

(189.6 ng, 1.0 mol) in 4 nlL of glacial acetic acid

was added - _
WP 200-8838848an0- 5- phenyl - pyrazi n-2-yl )-N , N - di netPRfIUS2003/031721
formam dine (251.3 ng, 1.0 nmol ). The reaction was

refluxed for 1.5 hours. The progress of the reaction

was nonitored by LC M5, Afteridhe reaction had

conpl eted, the reaction mxture mas cooled down to

fiteihe fe Bt e DN 86REIE W5 Q 4
vacuo. Iﬁ&ﬂ%'of ngthano V\/assaggﬁ1 e regugtp%ﬂglnﬂhmml

(1 3 40400 amd ¢ther (Amad0 mlash@drmghnavapamdﬂsmnbn a f| ne
suspension. 10 nL of 1:1 m xture of acetonitril e/ water
was added to the suspensigf, The solid was
centrifuged down, washed jw 20 nL of 1:1 m xture of
acetonitrile/water t { of nethanol, 40 nL of
di et hyl ether and drie |in to give the product
as a greenish-yel lipy-s IN'/ 5 eld. 96.9 %
purity by LC/ M5 (230 DAD). [ ES+] = 360. 5.

"H NWR (DNBC>d6) 2.80-2.83 (m 2H); .76 (m 2H),

a7
LTI e ”35\@8%5@5@54&%%&@1(5%% ?39(«‘3 T=85H
%—E&MGZ&?@@(I(EW ﬁ)o 5 5@&%8@ i 5749 ?)%]578@ & Afyy

(Phenyl - pteri di n-4-yl am no) - net hyl ] - benzene- 1, 2-diol

HH HN NNE "N N[0300] To a suspension of

i i 0 Ig,.ne hydr obrom de (220.1 ng, 1.0
[néﬁﬂgtﬂ¥%§ﬁﬁ%@ﬁgéxﬁl 4l acetic acid was added NT' - -("

- cyano- 5- phenyl - pyr azi n- 2-vl)-N. N

[QR 978t Fiyd eommadrms pep4r2dhy &eﬂ@no Ambhoiiia jcetaldr@ith the appropriate

%gtéon was refl uxed f?é The rogress
s B reliler IR of BBy s 13kt PR oaTaiing the soluton by
rditaapévaparahaﬁiaﬁpmh@igaﬂth ¢her. reaction mixture was

cool ed down to anbient tenperature and acetic acid was

renmoved in

()

NH2

[0298] 'HNMR (500 MHz; DMSO-dg): & 9.73 (s, 1 H), 8.54 (s, 1 H), 8.49 (dd, J = 8.2 Hz,
T=1.9 Hz, 2 H), 8.46 (brs, 1 H), 8.31 (br s, 1 H), 7.60 — 7.55 (m, 3 H)

Experimental Procedure
4-[2-(6-Phenyl-pteridin-4-ylamino)-ethyl Jbenzene-1,2-diol

H
H

HN
N°



vacuo. 5 mL of methanol was added to the resulti ng
residue and it was crushed with a spatula into a fine

kP The suspension was added to 45 nL o .
yg?ﬁ{}ﬁ'k(g?’her. The solid was centrifuged dom,;%/sllﬁze%mmm

with 45 nL of diethyl ether twice and dried in vacuo
to give the product as a.yel|ow solid. The product
was purified by prep-HPLC, tH§’4naj or WD 21104/ 030635

o S20113/ 031721 135 product was col |l ected and
10389 LE et o sy For o emgne DydCiloride (189.tyg UG Merol) in 4

: ; S#]_ .= 346.5. ' H NVR (DVBO-d6
et B YRS R - T e Ry el N ety

foengmideuee(zs 3 mgi HP, mﬁﬁgﬁZ -The&_éacgcil_?)n @ag)rggﬁx&%? h)@%ogfpsghe progress |
y s, 1H), s, , 9. S, , 9. 5
Of?sig e EBO% ‘ﬁ% .nﬁ‘gut(}_’%erd. LN L“]’;ﬁ?ﬂg Afier ihe(r E%C.tig,n&mm):ompldteﬁ, i Xeaction
mixtPr5Svas c@olé dodkDs i \ o .
mlf\,rp} Bi S (3. 4 di Nydr oxy o smperature and acetic agid was romaved iy vacuo. S
el pRsFdt bl the resalting 1O d@andHR M abl chbshiwitNa BSulz into a
fin [ 07, Q7 1.0 nml) of -
o s e e i 4 B e o it uamgmsion
The1sadidrvres kontiifugsd 86w, Washe@ WAaNYOE®OMEN Zitk oS cetonitrile/water
M#jheswl edf_ in 4 an of 1:1 mxture of di oxane-wat er.
a1 &act |D6%h§798 Oart 9% digtg etigerizad died Fherus o giesthe product as
a gnasniklepEl6RGkolin, 340 ield! ALk , S} S
i ol o o e Yeield 8 SO TS by, PG BALS Mass-spec
[E3dascoOar dpwR (DYSI0-d6) 280-2Bat (hy DHRtNF-3.78 e, Sy 889654 (dd
agke=y, oA s_callected, washed with ’
igf R e B R B SR b E 457 SPoL 6500 50 e 2B 63 (s
§ Btasebmy; U GL30 (BLY, 1), RYK id . 2 .
. ss-gzec IEDésH (1;3631%{3). E?agN%/AIEQ?%I%/E d@4§s’ gﬁ)zgﬁg?'m‘m’ 209,
“(2H, dd), 6.81-6.92 (2H, dd), 6.96-7.07 (2H, dd), 7.27
(1H, d), 8.34 (1H, d).
2, 3- Bi s( 3- hydroxyphenyl ) qui noxal i n-6-yl am ne
di hydrochloride salt OH H2N N\
4-[(Phenyl-pteridin-4-ylamino)-methy]]-benzene-1,2-diol

HN
N = N\ .
mN’ i

[0300] To 2 suspension of 3,4-dihydroxybenzylamine hydrobromide (220.1 mg, 1.0 mmol)
in 4 mL of glacial acetic acid was added _N’ -(3-cyano-3-phenyl-pyrazin-2-y1)-N,N’-
dimethyl-formamidine (251.3 mg, 1.0 mmol). The reaction was rcﬂuxéd for 4 hours. The
progress of the reaction was monitored by L.C/MS. After the reaction had completed, the
reaction mixture was cooled down to ambient temperature and acetic acid was removed in
vacuo. 5 mL of methano! was added to the resulting residue and it was crushed with a
spatula into a fine suspension. The suspension was added to 45 ml, of diethyl ether. The
solid was centrifuged down, washed with 45 mL of diethyl ether twice and dried in vacuo to
give the product as a yellow solid. The product was purified by prep-HPLC, the major



HCO laN HCl OH WO 2004/ 030635 PCT/ L' S2003/ 03172]

136 [0302] 40.4 ny (0.206 mml) of

1, Xopopedpexiet ri ami ne di hydrochl oride and 50 ny Q’OTQKSZU‘B/OS”N
mmol ) of 3, 3" -di hydroxybenzil were dissolved in -2 nL

of 1:1 m xture of dioxane-water. The reaction was

refluxed for 3 hours. Then solMe&nt was renpved in

vacuo. The residue was dissolved in 2 nL of nethanol

- antictives wﬁbmdmdsma&nadﬁh%&nﬁif&ﬁ% §&ub09dtoo by LC/MS (230
. &Py\(lether E ormad dar k- r&ﬁQprem pitate was
COIT et & SPHRTad <40 -86) FA6 (v AE)5.696.70 (d, 1H),

GL75e6.55(da, 1M | of
%UI‘I ty (by L(‘)fI\/S (Q%?%A diéﬁ/&s@@)@@?@fslé@ooé 8.99 (s 1H),
(s, VEDH- 815, B8 1-06488(Pr.£, 2H), r054 r@%}gy R & e = 245,
%?E:qlm 7 10 (1H, m, 7.13-7.16 (1H,
7.56-7.58 (1H, m, 8.04-8.06 (1H d).
2,' >- Bi s(4-hydroxyphenyl ) qui noxal i n-6-yl am ne

: d| hydr ochl or| de . salt OH HO H2N N ~g]E[C N OH

8 L%ﬁ my (0.5 CZ[) of 1.2,4-benzenetriam ne
a I’:h § %ﬁoaﬁpkﬁﬁﬁl)md 2y b {r0T & in-fypbdn)ine fiihydrochloride salt
4, 4" -di hydroxybenzil were dissolved in 2 m of 1:1
m'xture of dioxane-water. The reaction was refiuxed
for 3 hours. The®t ent was renoved in vacuo. The
resi due was di $€0fvel in 2 ml of methanol and this
sol ut Heh das Nadaed” drggwi se to 40 ml of di et hyl
et her. TOL ed da(r#éred preci pitate was col |l ect ed,
washed w t TR dried in vacuo to gi ve 168.3 ny
(83.7 %yield) ¥y product. 98.7 % purity by LC M5
(230 DAD). - Mass-agwpec [ES+] =330.8. 1H NWMR (500 MHz,
MeOH d4) 6.76-6.77 (2H, d), 6.8 7-6.89 (2H, d),
7.05-7.06 (1H, d), 7.29-7.31 (2H, d), 7.38-7.40 (2H,
93017 16D07 w5 1 Oldnoljof 23 Qi diniddpyrirdidine@ihydWehioride and 274.23 mg
' %?(34/ 0 96§§3PH/ US2003/ 031721 N

-tetrahydroxybenzil were dissolved in 4 mL of 1:1 mixture of

dioxane-water. The reaction was refluxed for 8 hours. Then solvent was removed in vacuo.
The dark-yellow residue was dissolved in 2 mL of methanol and this solution was added
dropwise to 40 mL of diethyl ether. The formed dark-yellow precipitate was collected,
washed with ether and dried in vacuo to give 370.0 mg (85 % yield) of the product. 100 %
purity by LC/MS (230 DAD). Mass-spec [ES+] =363.8. 1H NMR (MeOH-d4) 6.70-6.75
(2H, dd), 6.81-6.92 (2H, dd), 6.96-7.07 (2H, dd), 7.27 (1H. d), 8.34 (1H, d).

2,3-Bis(3—hydroxyphenyl)quinoxalin-6-y1a.tm'ne dihydrochloride salt

OH

HoN N O :
L =
N/ O HC

OH



137 2, 3-Bi s(3, 4-di hydr oxyphenyl ) qui noxal i n- 6-yl am ne

di bydieopdshessi de salt OH OH H2N N HC1 N HCO %CT%2003/031771
[03041 98.0 ng (0.5 nmol) of 1,2, 4-benzenetriam ne

di hydrochl oride and 137.1 ng (0.5 mmvol) of

3,3",4,4" -tetrahydroxybenzil weyge dissolved in 3 nl of
MeOH. The reaction was refluxed for. 6 hours. Then the
reaction m xture was cooled to r.t. and added dropw se
ga% ﬁpnll of diethyl ether. The forned dark-red

t a0 mmbl)@éﬂ@ddf-b‘émelheﬁatfﬁﬂe% RIS %‘?’[@fﬂ&d 30 mg (0.20

pr ogﬂ 33 N@‘E)?cg' &YE‘F]:( ;eéﬁ%ﬁEgyl% é?é@b O(g)Aé;IELMS of 8joREne-water.

[I'Exﬁ-@acmggsﬁaﬁiﬁlﬁd% ﬁggrggl‘géq ?o Y_?Zﬁg ngs q&%d u(>3 Hihe residue

Tas mfsq%se diigp mJa))f Ipthigo 7and 1th{sIsejutidd Juas Ad @S- d}o;%%se fobkb mL of

gieﬁ% Fiot, The formed datkrred preciniate was collerisd) wesbad witbstiier ond dried in

HEeuode gire 6PIB3nE (9.6 % vidR$OB e, t
1 Al B s
3G YR (99)) BEOHG‘B)QMSW”H m), 6.96-6.98

(74180m)7m7’86 éﬁ%gﬁhﬂ) ?’E'J)»é?e ?%? 8% 79%:7 3 ,fg 1?18%@@1{(% 8.04-8.06

-0 2004/ 030635 PCT/ U82003/ 031721 138
5- (6 Phenyl - pt eri di n-4-yl am no) - qui nol i n- 8- ol
hydrochloride salt H H HC HC

2,3-Bis(4—hydroxyphenyl)quinoxaljn-6-ylamine dihydrochloride salt

X r:

[0303] 98.04 mg (0.5 mmol) of 1,2 4—benzenetr1amme dihydrochioride and 121.2 mg (0.5
_mmol) of 4,4’-dihydroxybenzil were dissolved in 2 ml of 1:1 mixture of dioxane-water. The
reaction was refluxed for 3 hours. Then solvent was removed in vacuo. The residue was
dissolved in 2 ml of methanol and this solution was added dropwise to 40 ml of diethyl
ether. The formed dark-red precipitate was collected, washed with ether and dried i vacuo
to give 168.3 mg (83.7 % yield) of the product. 98.7 % purity by LC/MS (230 DAD).
Mass-spec [ES+] =330.8. '"H NMR (500 MHz, MeOH-d4) 6.76-6.77 (2H, d), 6.87-6.89 (2H,
d), 7.05-7.06 (1H, d), 7.29-7.31 (2H, d), 7.38-7.40 (2H, d), 7.50-7.52 (1H, m), 7.99-8.01\
(LH, d).



[0306] 79.9 %yield. 85%purity by LG M5 (230 DAD).
Mass-spec [ES+] = 367.7. 'H NMR (DVSO-d6) 7.39-7.40
(1Myomosod6&l-7. 72 (3H, m, 7.73-7.77 (2H, m, PCT/US2003/031721
8.60-8.67 (4H, n), 9.01-9.02 (1H, M, 9.92 (1H, s),

11.58 (1H, br.s.) [0307] Ceneral procedure Schene A

0 01 R2N-Br\ NO2 N1) Conc HC Br t N', NRz

B(OH)2 N N NHZ A ;~~ Pd(dba)B®7~1 NH NH2) NaOH N~\ NH2 -
P(Ph)3, K2ZCB 2 2 R R R H2, 10%Pd on carbon R2 N

2R Biis( 3, 4-ditR8roxirphegd) (N REx HRNS @RI dippdroghiqrdeRalinp -

2001/ 03063 PCT/ 1JS2003/ 031721 139 Schene B: Br NO,

BraN Br N 1) Cong; O CH 000H Fe )aN I N NH ~~NH) NaOH

NHz z, NH R
"NON R3-B(-Oti)z

HzN @N
N

[0304] 98.0 mg (0.5 mmol) of 1,2,4-benzenetriamine dihydrochloride and 137.1 mg (0.5
minol) of 3,3’ 4,4’ tetrahydroxybenzil were dissolved in 3 ml of MeOH. The reaction was
reﬁuxed- for 6 hours. Then the reaction mixture was cooled to r.t. and added dropwise to 40
ml of diethyl ether. The formed dark-red precipitate was collected, washed with ether and
dried in vacuo to give 184.0 mg (84.7 % yield) of the product. 97.7 % purity by LC/MS
(230 DAD). Mass-spec [ES+] =362.8. 111 NMR (MeOH-d4) 6.73-6.75 (1H, d), 6.78-6.80
(1H, m), 6.88-6.89 (1H, m), 6.94-6.97 (3H, m),-7.03 (1H, d), 7.49-7.51 (1H, dd), 7.97-7.99
(1H, d).

2-Hydroxy—5-(6—pheny1-ptcridin—4-ylamino)-benzenesulfonic acid

. 1
[0305] 70.1 % vield. §3 % purity by LC/MS (230 DAD). Mass-spec [ES+]=396.8. 'H
NMR. (DMSO-d6) 7.17-7.19 (1H, dd), 7.58-7.63 (3H, m), 7.80-7.82 (1H, dd), 7.993-7.999
(1H, d), 8.61-8.63 (2H, m), 8.73 (1H, s), 9.80 (1K, 5), 10.51-10.53 (3H, m).



N HRZ Pd(dba)31 P(Ph)3, K3 NH R Rt [0308]
7- Brormdenzo[ |, . 2, 4]triazin-' D, vla-mne-1 -oxi G&T/us2003/031721
H2ZN-N\ 1, N Br 6- [03091 _
4- Br ono- 2- ni tro- phenyl am ne (2.488, 1 |.4nmmol) was
m xed with cynamde (1.51 g, 36 mmmol) in a 20 nL
vial. The mixture was heatedl1B88 100 C till the mixture
was totally nelted. The m xture was cool ed down to
5-(OPhd e preedl 4 Bindh6)-Qubstin-g @l dgttachlogide 5  was
added. The m xture was heated at 100C for 40 m nutes .
and cool down in ice water. 6.5nl 14M NaCH was
carefully added to the ‘ paction m xture. The
resulted mxture . was hes
cool down to room tenper g
preci pitate was washed
nmet hanol and dit heyl et N
material. 0.739g produg bt ai né#f! Yield: 27%
ESI -MS: [MEH] T, 241. 24 N NNM (DVSO-d6): 0 7.48
(d, J=9.02 Hz, 1 H), 7.89 (dd. Jj :902Hz J_ =
2.14 Hz, 1H),826(d J=2.14 Hz, 1 .
'[(mmneaoasﬁlcpmwmmgsymomsms spec [ES+] 367.7. 'H

NiE GRS aRE R Y. 712&'1%%% 63’"4463@1}? 2107 334 AbReH)) 8.60-8.67 (4E,

Broamo2 1 Fekd)yd o8 ¢ TH, s, oIS e avrisne (1g, 4. 33nmol )
Ir\f/\b/as m xeg( Wi Eﬂgycyngm d?s (0. ggk 121innmol ) and 5g
(%Ol dine HO in a 20nal vial. The mi xture was heat ed

Tdpiesal P9geds ght . The mi xture was cool ed down. to
roomtenperature and 10% NaOH was carefully added.
sthenkesul ted m xture was heated at 100C for 2 hours
then cool down to roomtenperature. After filtration,
the precipitate was washed several tines.with water,

hes Wi th wat er,
wie Hfe starting

o]
1
|

Rz

N
N ) Conc Hel _ Ry—B(OH), _ )"\ '
T pddba), /
2) NaOH A by PPhls, KiCOs N NH.
R4

J Hy, 10% Pd on carbon

HoNSO,H

N

N S

x> N

.\ N R;—NH, )\

/

)\ R
N ﬁ/ 3 N NH
Ry R



acetone and ditheylether to renove the starting

ﬁf)' E‘l'm 0 4g product was obtained. Yield:

369 [I\/H—I]T 255, 257; 1H NVR (DWVSO- d6): 8CT/us2003/031721
2.45 (s, 3H) 7.81 (d. J 1.97 Hz, 1 H, 8.26 (d, J=
1.97 Hz, 1 H. 7-Benzo [ 1.3 ] di oxol - 5- yI benzo[
1,2,4)triaziia-3-ylan ne-| )l(%? HZN Y '\ N "N OO
O/ [0312] To a solution of 7 ono- benzo[ 1;

S2 % IrBl azin-3'yl am ne-I-oxide (50nmg, 0.21mmmol)
§'¥8oPved in 6mM NT, N-Dimethylacetamide in a 20nt
vial, 34-(Methyl enedl oxy) phenyl boronic acid (68. 6ng,
0.41muol ) dissolved in 1ml ethanol and potassium
carbonate (32.4 ng. 0.3muol) dissolved in Im water
vvere added. Tri phenyl phosphi ne?(gmg, 0. 034nmmol ) and

mni}@\ll deneacet Bne)~digal,J adiy ?[[ . (E&r{g/\/

9 3ufol ) e—added .t o [t he] mi Xt ur %
refax ey er nhgift ¥he cr utte”prodies, was pour ed

50mg, saturated NaHCO3 solwrition, and CH2CI. was Rused

to extract the product. Solvent in the organic pha e

was renmoved under vacuum The resulted residue was
purified by preparative HPLC. 20ngy

7-Benzo[ 1. 3] di oxol -5-vyi -berzzo[ 1; R,—NH, | H,NSO;H
2.4]triazir-3-yiamne-|-oxide was isolated. WO

-200. 1/ 031163; PCT/ US2003/031721 141 Yield: 34.5%

ESI-M5: [M+H T, 283; 1H Nlvm (DMBO-d6): 5 65,09 (s,

H, 7.04 (d, 2kh|z, 1H) 7. 3746, J1= 53 \7'

J, =1.58 Hz, 1H) 37 (s H—7—58—{¢—J= 8. A R,
1 H), 8.10 (dd, "‘ﬁz Jadba, EIBEKAPs 1 H)|,_ .2 5N
(d, J= 1.86 Hz, 1RH). enzo [ 13 ] dioxol -5 -fl -

enzo [ 1,2, 4] tri azi n- 3-viamne HZNY, N I I N, N

O

[0308] 7-Bromo-benzo[1,2,4]triazin-3-ylamine-1-oxide

gaol
N\ -
'l\ll"' Br

[0309] 4-Bromo-2-nitro-phenylamine (2.48g, 11.4mmol) was mixed with cynamide (1.51 g,
36 mmol) in 2 20 mL vial. The mixture was heated to 100 °C till the mixture was totally
-melted. The mixture was cooled down to room temperature and 6.5ml concentrated HCl |
was added. The mixture was heated at 100°C for 40 minutes and cool down in ice water.
6.5ml 14M NaOH was carefully added to the above reaction mixture. The resulted mixture
was heated at 100°C for 2 hours then cool down to room temperature. After filtration, the
precipitate was washed several times with water, methanol and ditheylether to remove the
starting material. 0.739g product was obtained. Yield: 27%. ESI-MS: [M+HJ", 241, 243; 'H
NIMR (DMSO-d(,): 67.48 (d,/=9.02Hz, 1 H), 7.89 (dd, J; = 9.02 Hz, />, = 2.14 Hz, 1 H),
8.26 (d,J=2.14 Hz, 1 H).



O/ [0313] 10 .ngy

wobBg 53] di oxol - 5-yl -benzo[ 1, 2, 4]tr|a2|n 3-v

I9oxfln)g‘£6\]7\;/as dissolved in in a nixture of 2m R'CT/U82003/031771

N- Di et hyl acetam de and I ml ethyl alcohol in a 20nl

vial with a septum Catal ytic anbunt of 10% Pal | adi um

on carbon was added to the m4lture. A balloon filled

Wit h_hydrogen was placed on the top of the vial. The
[031) xt-Bramand snethjlrieacoar 4liraomm Seyipeimatiusgqd of 2 hours.

Celite was used to renove the palladi umand carbon.

Preparative HPLC was used to isplate the final

product. 5 ng 7-(2,6 DNrret | - phenvl) -

benzo[ 1, 2, 4] tri azi n- y obt ai ned. Yield:

53% ESI-NMs: [ MtH] - 267 "H_NVR | (DVBO-d6): .3 6.09

(s, 2H), 704(d J—SHO B¢ 33 (dd, J1=7.91

Hz 1.76 Hz, 746§qu-151Hz 1 H, 7.58

J—884Hzl : dd, J1= 8.84 Hz, J2 =

[031%(]1946 Bropgo- "fgnt}ﬂhyl @m&oﬁahé@ldmn&(l%ﬁq B‘Bmm%ﬂ‘j)wagm{x%l dW1th cynamlcie
(0.58: Bﬂ%ﬁ&l@% 3 %ﬁ%ﬂ_%ﬁ%& %Og:g ViAL '%mrrlg,&%ulrg was hca?gc]i to reflux
oveﬁa@ndfhb—rhﬁdﬂm [whs 2odikd &

care rgao di ssol vgd i nd\%fr%ldqu\lgb%%ﬁgﬁe vl ace?&n%g%(gﬂ iFsa

ar 85,% &| Thexeguited mpsmraw Epﬁmﬂbdﬂ@ﬁ?@:fmalhdmfs&ﬁaﬂﬂool down to

- @ﬁﬁ% IASR 1l et.h noI an ot assi um WO
R TiELY 030%35 g%%é’l ﬂ%?’(?é Y3 e@ STI5E Siess (vath water,
acetome agl Gtheplethed tcsmnioveﬂlnlsmdmralmam{a@ ro. %@d@g de9 obrained Yield:

G%Tm%%{fgﬁ%f pdéevﬁ ﬁ%ﬁ@oﬂggfﬁﬂ%éu @ggéoe) 3 WG,81 (. J=1.97

Hz, 93}3&[{6|(d_ﬂ\€|1@7q.ﬁ7_d@(j{)t0 the m xture. The m xture was
reflex overnight. The crude product was poured into

50mL - saturated NaHCO3 sol ution, and CH,-Cl, - was used

to extract the product. Sol vent in the organic phase
-Bamr AR%ed s & he 1.65hd s dissolved in

a mx:?ure of%lﬁé%ﬁzo R Rr ace &J% & and Inl ethyl

al cohol in a 20ml V|aI V\Athaseptum Catal ytic

amount of 10% Pal IR arbon was added to the

m xture. A balloon fil]| ed_ hydr ogen was pl aced on

the top of the vial. 'Nli' i e as stirred at room

tenperature for

[0312] To a solution of 7-Bromo-benzo[1,2 ,4]triazin- 3 ylamine-1-oxide (50mg, 0.2 1mmol)
dissolvedin 6ml N, N-Dimethylacetamide i1 a 20ml vial, 3,4-(Methyienedioxy)
phenylboronic acid (68.6mg, 0.41mmol) dissolved in 1m! ethanol and potassium carbonate
(32.4 mg, 0.3mmol) dissolved in 1ml water were added. Triphenyiphosphine (9mg,
0.034mmol) and tris(dibenzyiideneacetone) dipalladium (0) (9mg, 9.83umol) were added to
the mixture. The mixture was reflux overni ght. The crude product waé poured mto 50m]
saturated NaHCOQ; solution, and CH,Cl, was used to extract the product. Solvent in the
organic phase was removed under vacuum. The resulted residue was purified by preparative

HPLC. 20mg 7-Benzo[1.3]dioxol-3-yl-benzo[ 1,2,4]miazin-3-yiamine-1-oxide was isolated.



2 hours. Celite was used to renove the palladi um and
carbon Preparative HPLC was used to isolate the

f VEO0H38¢RIct . 60ng . PCT/US2003/031721
7- (2, 6-D net hyl - phenyl ) -benzo[ 1, 2, 4] tri azi n-3-vi am ne
was obtained. Yield: 60% ESI-Ms: [N%Fﬂ_‘, 251; 1H NMR

(DMSO-d6): S 2.03 (s. 6H) 1Z123 .16 (m 3 H),
7.62-7.58 (m 2 H), 7.95

AR BB E e UL 12 A B

8728k )y, bearz(af. 1,2, ABL Hzazi=n:5% 1) qm)n%'l@&'}@)eﬂsg Mk g 12 Hz. 1

Hg Wa% di ssolved in 6m N, et hyl acet’am in a ‘
0 %86 Pire Aoy PReHy I B8k §ﬁi5<£dafm él 86 17 g .

‘0. 83r nrml) di ssolved in I M ethanol and potassium

carbonate (64 ng, 0.6mmopl) dissolved in I rnl water

wer e added. Tri phenyl phosphi ne (9ng, 0.034nmol) and

7t Banaql a3 benc)5- draaeld Cotigjaziti-paldmade um (0) (9ny.

9.83unpl) were added to the m xture. The m xture was
reflux overnig t. T% Hcrue product was poured into

50nmL saturated Na \sro Ry and CH2Cl 2 was used

to extract the product ISoI in the organic phase

was renoved under vacuuﬁlN i was di ssolved in

a mxture of 2nmL N. N-Di net hyl ac
al cohol in a 20mL vial with a septtx
anmount of 10% Pal | adi um on car bon ng agfded to the

m xture. A balloon filled with hydidgen was pl aced

on the top of the vial. The m xture was stirred at -

b85S S R Rl Fatell o 4 ivocs-tReipiat o g
dagelvedinhen mﬁ’ﬁ@@é‘ﬂ' Bhi NeNl'ﬂElhﬁtNﬁ&eféiﬁge aﬁ@lrhf&h@ta?cohglem a 20ml

f| naI product
vaal vath & FEpRYTY E“éi[“f oyt pf H%r?aﬁad}@maamuwasualdéemmhe mixture.

A(Q%%]/%‘(%ﬂ gxgcd Witk @8.50&; %v? Pﬁ@é%gﬁsh [tM?B t£§ 37?211 el%lx‘cu;e w3s stirred at
prefeinl tanp:r:&u@goﬂ—& howts H)elitd wa¥ (isud 1@ rédhove8hd pal(adthm dvd crbon. '
I%cpﬁa?a;x{;/% %ﬁéﬁ%ﬁi&%@%@)ﬁpﬁ&ééﬁ% m‘]g%-é',é%ixggthyl}phenyl)-
YenZo[ P 4tiaZin B~ Badthrds Wy fiobtdigdd Vi8h: 53%NEQ-MS: M+ET", 267; 'H NMR
(DMSO-ds): 6 6.09 (s, 2 H), 7.04 (d, /= 8.00 Hz, 1H), 7.33 (dd, J;= 7.91 Hz, J.=1.76 Hz,
1H), 7.46 (&, J = 1.51 Hz, 1 H), 7.58 (d, /= 8.84 Hz, 1 H), 8.12 (dd. J, = 8.84 Hz, Jo= 1.96
Hz,1H),8.39 (d. /= 1.96 Hz, 1 H) .

de and | m ethyl

taI ytic

7-(2,6-Dimethyl-phenyl)-benzo[ 1.2,4]triazin-3-ylamine

HzN\(/N
N:N O i

[0314] To a solution of 7-Bromo-benzo(1.2,4]triazin-3-ylamine- 1-oxide (100mg,
0.42mmol) dissolved in 6mi N, N-Dimethylacetamide in a 20ml vial, 2,6-

dimethylphenylboronic acid (240mg, 1.6mmol) dissolved in 1ml ethanol and potassium



[0316] To a solution of 7-Brono-benzo|

VO 24Ht0806azi n- 3- yl ami ne-1 - oxi de (100mg, 0. 42nMpLyusa00:

di ssolved in 6nl N, N-D nmethyl acetam de in a ZOn% S03/031721
vial, 2,6-di methoxy- phenyl boronic acid (302ng,

1.66mm ol ) dissolved in 1m gﬁggnol and pot assi um

carbonate (64 ng. 0.6mmol) ¢ olved in 1nml water

Tri hosph 9ngy, 0. 034mol d
B B00, oS RASBBIRER b atimsicomiios xmr;%gzyls&spmm g

ogmﬁmm) . 1B Ao 1075 diblathitn (D06l dtdiarivere added to

reflux gvernight. The cru

the dnjtures The mixtare Was-e8x svémt ghonThaaddEpRdeia Wé@ﬁoxﬂ%@ thio 50ml

dt@raRd od o] vent n the organic phase
T O b U T s et AR mhdo et m e

Orgap ghage waofexamed uNdeNv 4ot t o, ethyl
N ajes; %h %;rfl Vi ZI Wi {ﬁﬁ gﬁgzgﬁ‘%m’%g‘ﬁ%‘ﬁmam & of 2ml
AN ety laCs Bnds and il shvreleohob she Abs! mdtiei h@epfuhﬁ Catalytic
amowdt of 0% Pa drogen wa aced on '
> Mﬁrﬁ% cfai' ne\gasvgd{dgd tg % Sm_acﬂ_rF ﬁ%éﬂlg’fm ﬁ@é‘?ﬁ"’lth

t e top of the vial. e mxture
)f ?I%?él“ﬁ’f Hl‘aée(f on thCZOtI ofithe.vidleTht enivause W’§§ﬁ1nte@ af oV perature for

) nd_carb epar at | ve HPLC was use
%lglﬁ]sg%?'l gt eést 851 £ FFEFOVﬁ%gqu&l{a %ﬁ& carbon. Preparahve HPLC was used
to7sql@ Ge Finnbpioaust- pMREYL D sD6REEMY1 heﬂ%ﬁ%[? L

w%a&%“obt a%leg% Y| el d: 34 2% ESI -
)60% ESIS BV-+HTH)251; équDm-aﬁ)wmg(s 6 H),
723|I?|)D15(&L§§18(¢67}-588(n§95ﬁ5279]5&Ql 17_1‘52 (d. J= 8.85 Hz,

=8. 85Hz, J2=1. 91Hz, 1H), 8. 00(d, J=1. 91Hz, 1H). WO
2004/ 030635 PCT/ USZOOB/ 031721 144

Z4_§ﬂengxﬁmk%qyl)9@en§ 17?] Q%aazzgxg oY r| aZ| n-3-yl am ne

7- Br onp- benzo[l 2,4]triazin-3- ylan1ne | - oxi de (100nyg,
0. 42mmol ) di ssolkaMd N-Di net hyl acetanmide in a
20m. vial, 4-t- butv\Fn: oronic acid (148ny,

0. 83mmol ) di ssol ved Ng and potassi um
carbonate (64 ny, 0. 8nol
wer e added. Tri phenyl phosphi ne . 0
tris(di benzyli deneacet one) dlpalladlda1( (9ng,

9. 83unDI) were added to the m xture. The nmixture was

ernl The crude product was poured into
[038%111 R@m@e%[h%ﬁwazmmy@m Mowias (100etk,
0.4Zmex) hagélv&chﬁ RhOQURLD %Pns%aﬁnfh the 0% 208" %FQ' c phase

was renoved under vacuum e resi soI ved in
Phengyyphenydbagenip atid (177mg, 0.83mmol) dissolved 0 1mi ethanol and potassium

carbonate (64 mg, 0.6mmol) dissolved in 1ml water were added. Triphenylphosphine (9mg,

0.034mmol) and tris(dibenzylideneacetone) dipalladium (0) (9mg, 9.83umol) were added to
the mixture. The mixture was reflux overnight. The crude product was poured into 50ml
saturated NaHCOj; solution, and CH,Cl, was used to extract the product. Solvent in the
organic phase was removed under vacuum. The residue was dissolved in a mixture of 2ml
N, N—Dimethylace;amide and 1ml ethyl alcohol in a 20ml vial with a seprum. Catalyvtic
amount of 10% Palladium on carbon was added to the mixture. A balioon filled with

hydrogen was placed on the top of the vial. The mixture was stirred at room temperature for



N, N-Di net hyl acetam de and Il ethyl alcohol in a 20m

vial wwth a septum Catalytic anmount of 10% Pal | adi um

oV a8 Nas added to the mixture. A balloon fiPOT&E2003/031721
with hydrogen was placed on the top of the vial. The

m xture was stirred at roomtenperature for 2 hours.
Celite was used to renove thejgpal |l adi um and car bon.
Preparative BPLC was used to isolate the final

PR Cetite 2 Wised 1 ' _ '
7-(4-t-Butyl - phenyl ) bens f 18 % P 4P oR S epAraie fEP i avas used
i ot finl pEbdiict. DBYg =Sk Alvno-ottd] T2 42Sin TH NN zomirile was

AR 88hd: 13 44 rids B S 3 S DsCits 19745 m 5 )
T34 (.218), (8d (4.1 =588 1842 HfZ 7.8h(m™ I 81 9Hia, J o 843 = 030 1z,

(ﬁ J=1.89 Hz, 1 :

1750 5.4 (4 1834 HG‘%)- phenyl ) - benzo[
1,2,4]triazin-3-ylamne y HZN NN N F3C WO

2004/ 030635 PCT/ US2003/031721 145 [0318] To a

sol uti on of s '

T Br-dimetbenzpictyD;btheal 1 A tridinsBadrmiae | - oxi de ( 100ny,
0.42mmol ) dissolved in 6m N, N D nethylacetamde in a

20mL vial , 2-trif|qubuer vl baroni ¢ acid
(157nmgy, 0.83mmol) dissol vied i

et Hanol and
pot assi um car bonate (64 NS {ssolved in In
wat er were added. Tri phenyl' phosphi ng
and tris(di benzylideneacetone) di ?

, 0.034mmol )
adi'um (0) (9ng,
9.83unol) were added to the mxtgdre. The m xture was
refl ux overnight. The crude product was poured into
98] Teasalmtidned TNAtdEOZbenab Lt ditriazing - Thihine 1l -weide (190¢hg,

extract the. pro .Solvent in.the _organi¢c phase
A Ly et IR LR A
phenykbionie aofd @0LmgN, 6ddbbIyRiikohades aml d@am)dnd PotREMH carbonate
@coh | in a 20nl vial with a septum_ Catalytic.

f0-0Fmal) Gy 4, Lt e WPIS G dth I TiRBeRy P hosphinge(9me,
OO hh6Y) afd BR(diBARyfid eyl _
the t op)of t h(ke v%?ﬁ&#h%é%?urpealﬂagg&g@ HQ\F‘@% 9'§It3 a@ggrﬁ ¥l added to
therpanzg: Fhe ofionre Wastefiws ova@might eTheasudesrodtcowaepmired into S0ml

- e N OB, SRR PORRLAN D WG B Yofbent i e
Frgadic Phisk wus e ddvind e, T Zdldhe Fvad lifskdi9ed -a3mixture of 2ml
N, N-Dimethylacetamide and 1ml ethyl alcohol in-a 20ml vial with a septum. Catalytic -
amount of 10% Palladium on carbon was added to the mixture. A balloon filled with
hydrogen was placed on the top of the vial. The mixture was stirred at room temperature for
2 hours. Celite was used to remove the palladium and carbon. Preparative HPLC was used
to isolate the final product. 40mg 7-(2,6-Dimethoxy-phenyl)-benzo[1,2,4]triazin-3-ylamine
was obtained. Yield: 34.2%, ESI-MS: [M+H]", 283; '"H NMR (DMSO-dg): 6 3.71 (s, 6 H),
6.80 (d. /= 8.47Hz, 2 H), 7.36 (t, /= 8.39 Hz, | H), 7.52(d, J = 8.85 Hz, 1 H), 7.66(dd. J,
= 8.85Hz,J;=191Hz, 1 H),8.00(d, /J=191Hz 1H).



yl am ne was obtained. Yield: 16.5% ESI-Ms |
29W0 2bHVoblivEs (DMSO-d6): 8 7.56 (d, J= 7.56 Hz, 1
7.60 (d, J= 8.66 Hz, 1 H), 7.68-7.80 (m 3 H). 7.P [US2003/031721
(d, J=7.56 Hz, 1 H), 8.11 (d, J=1.46 Hz, 1 H)
7- Bi phenyl - 4-yl -benzo[ 1, 2,4]triazin-3-ylamne
[0319] To a solution of 7-Brok®- benzo[
2,4]triazin-3-ylam ne-| -oxide (100ng, 0.42mol)
-élﬁ’rsk&ultvl@uenyﬁb -Bnko[V, 2, Auiziethylaadet ami de in a 20ml
vi al ; 4-bi phenyl boronic acid (164ng, 0.83muol)
dissolved in Ini ebpdno ot assi um car bonate (64
ng, O0.6mmmol) dissolved in
Tri phenyl phosphi ne (9n§,s. Q.G
trls(dlbenzyl|deneaceton@) di pal (0) (9ng,
9. 83unol) were added to the m xtu h m xt ure was
reflux overnight. The crude product™wad<poured into
50ml saturated NaHCO3 solution, and CH2Cl2 was used
[&3«17@% Baslltid6r PBESHHEben R VEMfridzh-§ HRnh I8 GidY l'f@&gv
ve

0. renoved under vacuum The residide was di SSO
| rrI%FKHi digsglved gy SN, NARimethwpcoanide08 @885 vial, 4--butyl-

t dlnm et
PSR035 NIANRER A S5 T
(6% mg1Q6miRal) ldssolued onl mbwhien weas adﬂéd erh;ihenﬂbﬁoslﬁhmel{pﬁo
O A B s e B s
ﬂieeﬁ@@tﬁ:@t’ﬂh%%ﬁcﬂfe Wad R ovelRiohl Eh¥&ad guét%e[s%ﬁf’eg igig 50ml

t he pal | adi um and carbon. Préparative HPLC was ‘use
satummted NMaHC @rrelutionatndrHelllt was Sg to extract the product. Solvcnt n the

0170 aﬁ]hg%y‘baél gﬁﬂave el.%éi%g ?T.Eg%nt"k}gam %#em%lﬁﬁggred @ Hm_;gure of 2ml
N(, DVBGmetBYiacetmide g.ncls ﬂinl &thlyl) alcbhbln (aIIDmIvalal) with. a@%pmﬁm:at%lvnc
aJ?l)qlbnt otg%éyﬁa’(]laémm\]?n car %Waﬁgddgdzto the F&l_bbal_iLoqu ﬁlled with

h &
gdﬁ)ﬁ?t ?SI glgcl:uﬁ 093])1/%'%0% c?]f etﬁg PQ%I 'ﬁ%‘rﬂ&fnhlé Q'Igs gotu'Yé[ O%g%@:& [temperature for

2 hpuss. iClite &vas pseditp FempER he[P a.lladmm and carbon. Preparative H.PLC was used

- tdisoiftd ik 'mﬁgl' p?od"%xcx lﬁmﬁ@-t%&ﬁpt{eﬁ%ﬂg&zo[l .2, 4)triazin-3-ylamine was
obtained. Yield: 18%, ESI-MS: [M+H]", 279; 'H NMR (DMSO-de): & 1.34 (s, 9 H), 7.53 (d,
J= 866 Hz 2 H),7.61 (d, /= 8.85 Hz, 1 H), 7.77 (4, /= 8.66 Hz, 2 H), 8.16 (dd, J, =8.84
Hz,J;=1.89Hz, 1 H),8.43 (d,/=1.89 Hz, 1 H) . |
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7-(2-Trifluoromethyl-phenyl)-benzo[ 1,2 .,4]triazin-3-ylamine
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O 42nnDI) di ssolved in 6nml N, N-Dinethylacetamde in a
2- Benzof uranboronic acid (134ng, 0.83mmmol)
d|§§b?Vﬂﬁ*Wﬁ‘lr et hanol and potassi um car bonat 8&CTA52003/031721
ng, 0.6mol) dlssolved inim water were added.
Tri phenyl phosphi ne (9ng, 0.034mmol) and
-trris(dibenzylideneacetone) dib@lladiun1(0) (9ng,

hﬁ:&x&ol were added to the m xture. The m xture was

: o 3veliHPyRE 7- mo@@lmqmmdw&@wr%qﬂem@b o
Qs rﬁﬁﬁ ol uti on, an was use

to ext r;%itg é%?%g nlf;?%lducN Bgﬁ? ¥er‘iﬂﬁld€ B gvghviat pivefbmromethyl

l
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g%&ﬁ §<tur5d10f 2m N, N mat hyl ace
(G5oived wotral Wetsr waket dulded. SeiphenpipiGapiahy tirsg

a m b0 ded to th
i g@) aﬁdbal(i&g%%ly?g?fé%ﬁgnf@%%@n %\%Zﬂ)a e 9&%3@@3 wge added to
pgse. dihe mpsturd wds, refihe omentii ghit ETHAR SR trb g flwal J&Qmmo 50ml

Celite was used to re
t he %ﬁﬂa@i’rﬁ%@ﬁ‘a“ c@ﬁb@%’c lppyap ¥peshtp vetragpthe preducu §eﬁvehom the
Pfsg@natpéaset\he réthovald uRESRHE!
?e gzof.uran- 2-yl - benzo| 1, gmi?tﬁtglreglzdﬁw SSO&Y?ﬁjem\f\’idgmme of 2ml
ob ’f%e&hyh“’??al%e ang, lan}, etheg) aldiol {nme]mlm,mm &M&m Catalytic

zirDNﬁigJog 0% P of Sarpbnas 1080t fe 5 gau(ﬂre(ﬁﬂbago% filled with

y@“’e@d’@s Rlaced oB1BGopipf thd-vial=The BcturbRyas brdild 218
VIO 2004/ 030635 PCT/ US3003] o% 9‘§§té‘gpera““e for

3
3 21991:?8(% eﬁ’%SolfsE% Yeemaye ﬂ%pﬁl}jfh@ @dqahqnaﬁnepaﬂtlyé HPRLOewas used
telDibblate mhﬁnal\moh@é’z@dmér @-(&ﬁr?ﬁ +xﬁ&ha Pemy)benzof g igiazin-3-

- Br.ono- b%nzo[l ]tr|a2|n amn

N tnedo I igldy mrp"/@msn\MSNMP@t by1; AR @MEO-&): 5 7.56

gggﬁmzswz@zv G750 800 PR B0 VO oy

rbbridt£=(16% Hay | H)..6mmol ) dlssolved in 1nl water were
added. -Tri phenyl phosphi ne (9ng, 0.034nmol) and
tris(di benzylideneacetone) dipalladium(0) (9nyg,
9.83unmol) were added to the mxture. The m xture was
F&ipherylodrgi-brngbltl .2, Areazi-Bd@amineduct was poured into
50nml saturated NaHCO3 sol ution, and CHZC12 was used

to extract the prd‘l}b.N:ﬁ/ ent in the organic phase
was renoved under vacuum esi due was dissolved in
a mxture of 2nl N, NN

_ A m de and In-11
ethyl alcohol in a 20m Vial wt geptum Catal ytic

[0319] To a solution of 7-Bromo-benzo[ 1,2,4)triazin-3-ylamine-1-oxide (100mg,
0.42mmol) dissolved in 6ml N, N-Dimethylacetamide in a 20mi vial, 4-biphenylboronic
acid (164mg, 0.83mmol) dissolved in 1m] ethanol and- potassium carbonate (64 mg,
0.6mmol) dissolved in 1ml water were added. Triphenylphosphine (9mg, 0.034mmol) and
tris(dibenzylideneacetone) dipalladium (O) (5mg, 9.83umol) were added to the mixture. The
mixture was reflux overnight. The crude product was poured into 50ml saturated NaHCO-
solution, and CH;Cl; was used to extract the product. Solvent in the organic phase was —

removed under vacuum. The residue was dissolved in a mixture of 2ml N. N-



amount of 10% Pal | adi um on carbon was added to the _

m sidHoBsosbgRal | oon filled with hydrogen was pla g

the top of the vial. The m xture was stirred at %g: 4}1%9(’(’3/03”2]
tenperature for 2 hours. Celite was used to renove

t he pal | adi um and carbon. Pr eqagat i ve HPLC was used

to isolate the final product.

]%gtggilﬁﬁﬂ % ?aacf’ I%Ll Stg*ﬁnaé‘%%gi\é % % wxé}eggl amin lytlc amount of

ICBWS@Ja;tﬁl)m of cirb@ﬁ vs(ats ,addb‘d\]ta ﬂge?ISﬂgl'nlfrlze Alﬁﬂﬂ)oory fifteld x(lfth hyldro gen was

@agﬁi qqzthe ROngf the7v1910 ’I'g% Jixtyre \gasbs,nr;qgl at o) ten@erzgu(: rﬁq)r 2hours.
(’i&hte&veﬁ ﬁse.ﬁﬁg ’ren%ve'thg ﬁfadlﬁ SJ#&T ﬁ%‘rlbélrl] Cﬁ }g%atgrg @,Ci was used to 1solate
theding] progdycazl 5@$7-§3|1m]mvie4-yll-ﬁm 12 Mtribbih-34HarhD8 328 ob@ined. Yield:

19 RRL O P g TSR Eﬁ%ffsﬁfir?né%)“dmsé&)vééoi(lﬁﬂli) 55

(em;]_m 7M4Eﬁdr@t=my84&@zet1 4831 (%, 2 BPNbey 2 ,

Igs hth bar oni ¢ V\quzq004/ 0(30631%) PC'I(/ US%%O%TA(') 751 5.84 Hz, /.
"14 }?M?ﬁdib—éﬁﬁm } i ssol ved in Inl ethanol
and pot assi um carbonate (64 ng, O0.6mmol) dissolved in
| M water were added. Triphenyl phosphine (9ny,

0.034nmol ) and tris(di benzylideneacetone) dipalladium
Z‘@W@@Iﬁﬁn ByBEnaol1)2.4letaginadgéadnine t he ni xture. The
m xture was reflux overnight. The crude product was
poured into 50nml sa /g' sol ution, and
CH2Cl 2 was used to extract t Solvent in the
organi ¢ phase was reno s (acsum The resi due
'was di ssolved i'n a m xtur P
Di et hyl acetam de and I ml ethyl al 9.- a 20nt vi al
wth a septum Catalytic armunt of pal I adi um on

§

e e 8 g metiel ! mﬂ?"ﬂbﬁé G- Lo ibag
%47@@?@) dﬂé@l‘éﬂdl in IGEIH NaN Emmth}’]enwmeun e 20mi v121 I’mBEﬁzoruranboromc

l4 sed ve .t I um-and c
Stk TR 1y S LB BN fiporiate (o4 me
Orﬁiﬂmcli) mswﬁ@l in lml water were added. Tnphenylphosphme (9m,_.,, 0.034mmol) and
%hthﬁlenl yl -henzo[1,2,4]triazin-3-ylam ne was

dengpestope) gipgYgdivrm( OMSmg, Gui3pmol)dveze added tyvEae mixture. The

&Q&@% Q@ reﬂ§x gvé-éJ djt 98e (:ﬁg %6&%2(:’( %B.é‘f}o&%x lélé) ?_(Emlssf ted NaHCO;

3013&01@ nlpd ZI—H;J;IZ wsasz,@ec( tgb exfract1thé roduizt. Sdzlvl:i)t mn the organic phaS° was

removed under vacuum. The residue was dissoived in a mixture of 2ml N, N-

Dimethylacetamide and 1ml ethyl alcohol in 2 20ml vial with a septum. Catalytic amount of
10% Pailadium on carbon was added to the mixture. A balloon filled with bydrogen was
placed on the top of the vial. The mixture was stirred at room temperature for 2 hours.
Celite was used to remove the palladium and carbon. Preparative HPLC was used to isolate
the final product. 10mg 7-Benzofuran-2-~yl-benzo[1,2,4]iriazin-3-ylamine was obtained.

“1eld: 9.3%, ESI-MS: [M+H]+, 263; "H NMR (DMSO-dq): & 6.54 (s, 1 H), 720 (t,J= 7.22
Hz, 1H), 7.36 (t, J=7.23 Hz, | H), 7.64-7.71 (m, 3 H), 7.34 (dd, J, = 8.86 Hz, J> = 1.86
Hz, 1H), 8.63 (d, /= 1.86 Hz, 1 H).



3-(3-Am no-benzo[ 1,2,4]triazin-7-yl)-phenol H2NN N
OU§L93 -i To a solutlon of 7-Bronp-benzo[

1. .ﬂTVP“&%ln 3-ylam ne-1 -oxide (100ngy, O0.42nHAGT/PS2003/031721
di ssolved in 6mL N, N-Dinethylacetam de in a 20ml
vial, 3- hydroxyphenyl boronic acid (114.5ng, 0.83muol)
di ssolved in I M ethanol and 6t assi um carbonate (64
ng, 0.6nmmol) dissolved in InmM water were added.

Tri phenyl phosphi ne (9ng, 0.034mmol) and
Ttlpbeiaifirenzyylidand ac el wiRar-3dipakiadi um (0) (9ny,

9. 83unopl) were added to the m xture. The m xture was
reflex overnight. e cpude product wag—goured into

50mlL saturated Na “S0 , was used
to extract the producty Sg [ of gani ¢ phase
was renoved under vacuum f ' " was di ssolved in

ide and I nl ethyl
Catal ytic

a mxture of 2m N, N Di nethyl ag
al cohol in a 20n] vial with ase
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149 2 hours 0 Treno
CHREPER(AFIRE. Prmpat)aissised Bl Gnivastetises adiel. iTs hémpﬂo%me (9mg,

f 5 f 1,2, 4 t -
0! 03%&1;6”0 (Naoje nglgf%qgﬁ%ane%%@?@gugé&} (Ymzg, 9 uxrnlo?)z\?:/err]e added to
tHekidhire. THROmixnide Mas fDVBOV 681 _,/:ht SriRe c?gde(#gd%gt] & p%ngrfl into S0ml
sa}urgff%i'%aHéOP_ﬁoluqons ind(%ZQja-wps nged—@ extradi-l):he prt?dlﬁﬂ S(oﬁuent 11 the
orlfamﬁ fﬁgsé'k'as r%rrkﬂred ﬁldgls\iécggm[—éhe ]j_eSlql.}f wasH%ﬂssoleed ina mucture of 2ml
N[ ?I'_ Pgnt ﬂaﬁ@@lh,sﬂle-ar;&] mlztt)lylbﬂﬁﬂﬂﬁ na ”Oml w?lmﬂ? %53 Eﬁm Catalvtlc
v en

aﬂm@d"é i %‘%d}%m %’Je??g %%wﬁeﬁ tfzth&]mmaez iArbalogn AHehwith
hzdllngqn ‘@as()ﬂﬁmﬂin:ln) thw&@ of @ie&ﬁﬂ' V86 mifuf s Bfred %ogﬁr&-rﬁperamre for
7%0 i §1§t% was added. The m xture

oS, Celite r‘ﬂ?@drflo renm\@ the palladivme dnd carhers Pll’&paiaatvemyi was used
tcpfs&]ﬁw tak Mg ﬂﬂ?&ﬁt ﬁﬂge}‘ ﬁfbeﬁ%/ﬂlrﬁ—ll—yi\@enzo[l,_,4]tnazm-3-y1amme was
obtained. Yield: 3.9%, ESI-MS: [M+H]", 263; "H NMR (DMSO-de): 6 7.46 (t,J = 7.62 Hz,
1 H), 7.57 (t,J= 7.92 Hz,2H), 7.72 (t, J = 8.85 Hz, 1 H), 7.80(d./=8.20Hz, 1 H),7.90

(d. J=8.07 Hz, 1 H), 8.23 (m. 2 H), 8.38 (dd, J; = 8.84 Hz, J = 2.06 Hz, 1 H), 863(d.f—
2.06 Hz, 1 H).

7-Naphthalen-1-yl-benzo[1,2,4] triazin-3-ylamine

[0322] To a solution of 7-Bromo-benzo(1,2.4triazin-3-ylamine-1-oxide (100mg,

0.42mmol) dissolved in 6ml N, N-Dimethylacetamide in a 20ml vial, 1-Naphthylboronic



1vi=H 32 7; "HNvIl. (DMBO-d6): S 2.05(s, 6 H),

OO 4064/53093s35 Hz. 1 H), 7.18-7.25 (m 3 H) .

H, 7.71(dd, J, = 8.5 Hz, J2 = 1.9 Hz, , 74%(12% 20034031721

= 8.5 H, 1 H), 800(4 J= 7.6 H, 2H) 811(d J=

Hz, I'H). [0325] (7-Brono-5- rrethyl benzo[

4)triazin-3-vl)-phenyl-ami#& H NN NN Br [0326]

rono- 5- net hvl - benzo[ 1. 2. 4] tri azi n- 3-vl am ne-| - oxi de

266 Adne, 10. Smmol) Jissaled i lsslodtiensbliand Fomssiaeedaitona®i (84 me
few dr ops er was_ added

O g e e e P e e @4mma) and

tHEE d@ﬁeal&ege}fc@;salﬁ&um Oy (Sig, IHSuRO)) ‘6%&1( é\@{% the mixture, The

removed. under vacuum The resi die was di SsO B
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-vl)-propyl]- amne . N N B
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.% g(g, foor 30 m nutes.. The.solvent _was renoved
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Hrxithe was heat at 140C for overni ght The final

product was isol ated by preparative HPLC. Yield:
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3-(3-Amino-benzo[ 1,2,4]triazin-7-y1)-phenol

H5N Y N O ¢
NeN O OH

[0323] To a solution of 7-Bromo-benzc_>[1,2,4]triazin-3-ylamine-1-oxide (100mg,
0.42mmol) dissolved in 6ml N, N-Dimethylacetamide in a 20ml vial, 3-
hydroxypheny_/lboronic acid (114.5mg, 0.83mmol) dissolved in Iml ethanol and potassium
carbonate (64 mg, 0.6mmol) dissolved in 1m1 water were added. Triphenylphosphine (9meg,
0.034mmol) and tris(dibenzylideneacetone) dipalladium (0) (9mg, 9.83umol) were added to
the mixture. The mixture was reflux c;vernight. The crude product was poured nto 50ml
saturated NaHCO; solution, and CH,Cl; was used to exiract the product. Solvent 1n the
organic phase was removed under vacuum. The residue was dissolved in a mixture of 2ml
N, N-Dimethylacetamide and 1ml ethyl alcohol in a 20m! vial with a septum. Catalytic
amount of 10% Palladium on carbon was added to the mixture. A balloon filled with

hydrogen was placed on the top of the vial. The mixture was stirred at room temperature for



67.3% ESI-MS: [MHy, 379, 381. 1H NVR (DVBO-d6): 5
1.05(m 2H), 1.97 (s, 2 M 2.77-3.20 (b, 8 H), 3.5
_(‘%%""M“";gm (d, J=1.96 Hz, | H), 8.29 (d, J= 1,06/ c2005051
Hz, 1 H). [5-Methyl-7-(2,4,6-trimnethyl-phenyl)-benzof 3031721
1,2,4]triazin-3-yl]-phenyl-amine H ONN NN [03291

To a solution of :

(7- Brono- 5- met hyl - benzo[ | : 2, ¥ ri azi n- 3-yl ) - phenyl - ani

Omg, 0.032mmo1l) dissolved in 2nl N,
- ’[l@fi( #E‘?tﬁw 23 S8t inirEREoY mitha paladiumi aid cathoh, Breparative HPLC was used
o isolatehbghhesnlbasan €,a¢id (21ng, Q. 128mol)
oboli_ss‘o{f_\/ed :?Jﬁ Ir%f'q'g ’ngfg‘%éi?gg‘g%[ ig'u 3@ Hybrapenol &ad
enedoY BimiDYe) EST-34%i (el o Iorl vk ey (D@ﬁsg-&?! dek2 (dd, s, =7.94
HZTm’ph%%izpp\%ﬁpng@ ébén_, 0. 0038nmol ) an
} tr se'dl ehzvi’i Gen&8cetoned’ th-phf @il () 7611/ = 7.73 Hz, 1 H),
.60, (@9UmBISE Fren 7). addedq t o=t _Xtur e, e. ni.x{ure was '
my ef [ ux over ni gﬂt. The ’cfudggﬁjp%dmt ?'\%é}gr i eé'é@l‘(sdaﬁd‘ 1.94 Hz, 1
‘purified by preparative HPLC. 3ng
[5-Methvl -7-(2,4,6-trinethyl-phenyl) WO 20114/ 030635
PCT/ US2003/ 031721 151 '
benzo[ 1. 2,4]triazi n-3-vi]-phenyl-am ne was isol at ed.

W‘(’?réﬂ@?”@ﬁl‘@%)’ﬁ%imkﬂl,1%-355]7—?%#1-%{5&6 CDC13): 6

2.06 (s, 6 H, 2.36 (s,H3 H), 2. S, , 6.99 (s,
2 H, 7.17 (m 1 N% ). 7.57 (m 1 H),
7.89 (d, J= 1.36W@]H), 7.9 = 8.76 Hz. 2 H).
[ 7-(2 -Fl uoro-6- y-phbg% vet - benzol
I.2,4]triazin-3-yl]-phenyl -afm ne i N" F
[0330] To a solution of

(7- Brono- 5- et hyl - benzo[ 1, 2, 4] tri azi n-3-yl) - phenyl - ami
ne (10nmg, 0.032mmol) dissolved in 2nl N,

[0394D7+i2 6T htetB AR HR b 200k i 1.2 r 0- 6
i@ nﬁt hd%y- .hgnj | bor oﬁfgéﬂggﬁd—’%;%ﬁaé? aiovlfénéfn%%ﬁ?ggﬁ)ggwgdwas
SHYF a%‘i‘ﬂﬁﬂlf%a%@(m, @i Smmohoveatadd¢dd The Micture was reflux

ov i i m t § .
STl Eol S0 G Y S S0 v 2t

2 -.;—ﬂsea;;lb MR dBviSQeed dreps i, pat), adbun €055 ), 7.18-7.25 (m,
3 1, 9P A (dd. s, = 8.5 Hz,J;=1.9 Hz, | H), 7.84(d, /= 8.5 Hz, 1 H), 8.00(d,
J=7.6Hz,2 H),8.11(d, /= 1.9 Hz, 1 H).

[0325] (7-Bromo-5-methy1-benzo[1,2,4]triazin-3-y1)-phenv1—amine

H |
smee
N\\N NN

[0326] 7-Bromo-5-methy1—benzo[1,2,4]niazin-3-y1amine-1-oxide (266mg, 1.04mmol) was

Br

dissolved in Sml acetic acid in a 20ml vial, a few drops.of water was added followed by
adding of 100mg Fe powder. The mixture was kept at 100°C for 30 minutes. The solvent
Was removed under vacuum. The residue was dissolved in Sml anifine, sulfamic acid

(202mg, 2.08mmol) was added to the mixture. The mixture was heat at 140°C for overnight.



added to the m xture. The mixture was refl ux
owen mioghtoe3sThe crude product was filtered and pcCT/US2003/031721
purified by preparative HPLC 2rrg
[ 7- (2- Fl uor o- 6- met hoxy- phenyl ) - 5- net hyl -
benzo[ 1. 2. 4]triazin-3-yl]- phenyl am ne was isol at ed.
Yield: 17.5% ESI-Ms: [MH +30361; 'H NWVR (CDC13): 6
2.73 (s. 3 H, 3.83 (s, 3 H, 6.83-6.86 (m 2H), 7.14
Thé final brdduct Was3idolared by bredarative ZPLANYieldH) §.3%, ESI(MS IMH}-I] 315,
92(in, 2 H), 8.24(s, 1 H).
31 Y? (2, 6- Di net hoxy- phenyl)- 5-nethyl - benzo[
1,2,4]triazin-3-yl]-phenyl-amine H NVNO NO 1
[()i'ﬂl:]3 g’ﬂ-hro-lfﬁ’o -3-&hAtdedBo[Qf2 4)triazin-3-y1)-[3-(4-methyl-piperazin-1-yl)-propyl]-
met hyl - benzo[ 1. 2, 41u-i azi n-3-yl ) -phenyl - am
almee (10nmg, 0.032mmol ) di ssol ved in 2nml N,
N-Di net hyl acetanmide in a 20ml vial, 2.6-dinethoxy-
phenyl boroni c asi 3mg, 0.126mmol) dissolved in In
et hanol and pot asSi um car bonage (6. 4|mg, 0. 06nmol )
dissolved in | m t M. were_aNdedN. T enyl phosphi ne
(1ng. WO 2004/ 030635 PCT/ US2003/031 152 0.003
8mmol ) and tris(di benzyli deneacBtpne SF I adi um (0)
(1nmg, 1.09unol) were added to the " The
[0BR 8]t LB fomE S-niietliyltbenoo{e 2¢ | glazn- SFlemimead d—ek;glﬁ(@ﬂm , WSmmol) was
mgéph{egrlggg? ?ngﬁ &;@Ix{slﬁ ﬂgﬁ \\/nag % a tIQ/ of vtl_lgeL:eras Aided followed by
@“:ﬁbzghbo% AF]etﬂo'w%%f 'Thg niﬁ‘x}urm@d !B?t QtnFOOeC ‘f@S.’,OI Iﬁlﬁ{r@t €The solvent
el 42°4% ESI - MtH T
WaCREIo3}d wBlep vEQuMS Ths rwduesvaw 81155@1"6‘% mH)ml %(%Metfwl-wemm -1-vh)-

p{gbp%lagnkl%ﬂr thL%?m% ?_@?(1%]1 i OIZK’%#%% 1o & gxg 3"21117 e fixture was

hE# at JD°C fe Hrditght. TRe frhal phadh& wab,isalated By @&pmpvq}m;c Yield:

ob ol SePaR TR e e Sae ks ReF b g2, 49345, 2 10

F of) 8 7.84(d,J=1.96 Hz, 1 H),8.29(d, /= 196Hle)
7(7; ??%?Dgtmnetb% Ik-JDenzo[(iL 2,4]triazi n) 3-vl)-phenyl -
ne (60ng,

[5-Methy1-7-(2,4,6—u'imethy1-phenyl)-benzo[1,2,4]uiazin-3-y1]—phenyl-amine

H
T -

[0329] To a solution of (7-BromQ-5-methyl-benzo[1_.2,4]triazin—3-yl)-phenyl-amine (10mg,
0.032mmol) dissolved in 2ml N, N-Dimethylacetamide in a 20mi vial, 2,4.6-
trimethylphenylboronic acid (21mg, 0.128mmol) dissolved in 1ml ethanol and potassium
carbonate (6.4 mg, 0.06mmol) dissolved in 1ml water were added. Triphenylphosphine
(1mg, 0.0038mmol) and tris(dibenzylideneacstone) dipalladium (0) (1mg, 1.09umol) were
added to the mixture. The mixture was reflux overnight. The crude product was filtered and

 purified by preparative HPLC. 3mg [5-Methyl-7-(2,4,6-wimethyl-phenyl)-



0.19mmmol ) dissolved in 3mL N, N D nethylacetamde in a

20mL vial, 2,6-dinmethyl- phenylboronic acid (114ny,

0. YB39 ssol ved in 2m et hanol and pot assi uCT/US2003/031721
carbonate (31 ng, 0.3mmol) dissolved in Im water

wer e added. Triphenyl phosphine (4.5nmg, 0.0171mmol)

and trls(dlbenzylldeneacetonq% di pal I adium (0) (4.5ny,

4. 9unDI) were added to the n1xture The m xture was

o R e S e LN Sl £ By, 35
' 1PYN1\ZRQ€DCﬂ§?t5fB/d)6-@h@H%|33§(§T€tH)’b 72 (s, 3 H). 6.99 (s, 7H) 7. mm lH),

ben20124Jtr|aZ|n =V ~ani ne was isol ated

TaSar Haehs el ) SO = 1 Sk, | RN (RS g 2 5
2.05 (s 6 H, 2.67(s, 3H), 7.07(t, J=7.33 Hz, 1 H),
7.17-7.24 (m 3 H), 7.41 (t, J=7.56 Hz. 2 H), 7.62

o % it e

PCT/ US2003/ 031721 153 Napht hal en- 2- yI - benzo[
1,2,4]triazin-3-yl /ox el N N+ 6-

[03331 To a soluti 7- f.onprbe
1,2,4]triazin-3-ylanrhe-1 -oNde 0. 42r nnol )
di ssolved in 6m N, N D nethyl acetam n a 20m

vial, 2- Napht hyl boronic acid (143, 0 83mol )

4550 G LRSI R0, B L MR 200% i 1me

om mmy&ls&mmalm nel NONGDirRet@$lacatdming iy 2 20l vial, 2-Fluoro-6-
tris(dibenzylideneacet one%]%dl pal | adi um

0 9ny, ,
R APEC 4G0CATTE, § hRETRL SO ThE T PR 9 potsssium
c’éﬁfdnﬁ?é QY gbg@&mmﬁs&mﬁ%wﬂw& WS RH| rﬁ%ﬂem,hospme

sat ur solution, and Cl2 was used
(1m=eQ106338mm¢1hmdpns\dumnzvlﬁtﬂme¢moneh dlph@dumg éhi(¢mgh i §Bumol) were

der . £ .
‘éﬁég g{) ﬁﬁgﬁgﬁgﬁ ﬁaﬁ%ﬁéﬁ% %&g‘&gﬁ& %éﬁ%tgi}t" Pnd Tk WAGHSEE filtered and
ﬂ\h;ﬂﬁdig&loed@md%nyé\( I-IBFSZ QEELI%S g,-/@] Egllo&z Bmeﬁ&oyt/@hbmfﬂ}-B-mettlﬂe
I ne Le 9 .. + - T 36
%%%oé’l IRV phety e BaRyRola G i 1 Atk B, TMAE]', 3
’J ) m., 27 ’ J4 (1,
dd J?@DSKJTIMIZ]IZJ ﬁ)oﬁsigs JH)%SED%MZ( H'Ml&(&x,?zm 7.34 (

81'517 H(m.2 B, 7.780, HH) 1.924m, 7 6B 3% edridr aI pr ocedur e
for the 6-al kyl substituted pteridine synthesis

[7-(2,6-Dimethoxy-phenyl)-3-methyl-benzo[1,2,4)triazin-3-yl}-phenyl-amine

[0331] To a solution of (7-Bromo-5-methyl-benzo[1.2,4]triazin-3-yl)-phenyl-amine (10mg,
0.032mmol) dissoived in 2ml N, N-Dimethylacetamide in a 20ml vial, 2.6-dimethoxy-
phenylboronic acid (23mg, 0.126mmol) dissolved in lml ethanol and potassium carbonate

(6.4 mg, 0.06mmol) dissolved in 1ml water were added. Triphenylphosphine (1mg,



NH2 HCI HBr NH2 N NaHCO3 NH2 EtOH 11~ OH N~ OH 48%
HBro 206306351 D, H2ZN N N HZNN N H2N N N Ph3PBr2 g-Midoos/031721
NH2 NH2 HBr | RNH2 N +HJ 2 H2NN N H2NN N WO
2004/ 030635 PCT/ US2003/ 031721 1.54 6-Brononet hyl -2,
4-pteridinediamine NH2 N N Br H2N N N [0335] To the
sol uti on of dibronotriphenyl phdsphi ne (2.4337 g, 5.76
. mmol) of 2 M anhydrous N, N-dinethyl acetamn de was
0.08g$eunqlrand Arighiliberiziytid near étdine) Gipyliydiume (Oaialg, 1.09umol) were added

rom.de .(335. 8 1. 747 1 ._The nj xt o
o PSSR T B Mg b e e e
putified e grepichivdIEPZEN §mgTﬂ79(2fé—Diﬁ{eﬁﬁx§-%hExgvlﬁ@sm&Bﬁn
e

successively treated wth benzene and ether and

berzRip ordFiaziniveyl - ey hamgnes s tsolapd: Yield! 4 4%EST-MS: [M+H]™, 373;
e T ey Ty RT whi ch the :
Haddedt I\/bCI\)Il' ?"7%@3%?3%@-0%}3}, 673h (Wi LB 4 ﬁg’%ﬁf]&gt(m, 1 H),

_a 0 gi'Vé a’fan pi'ecrpit ate.
7.36n€. £oBi38 Hznl Hy ety 2 Bt T 88nh, WaBh 700 (ad,th =NGENEaNE = 2.02 Hz,
t 352 roduct was obtained. Yield 60 % 1H
2%[%@0%&%%&5&%6): S 4.86021(s, 2H), 9.01 (s,
_1H), 9.15 (s, 2H), 9.22 (s, 2H): ESI-Ms' 255, 257(M
+1) 2-[(2,

-Di am no-pteridin-6-yl nethyl)-an no) - 3-(4-hydroxy-phe
74218 DS DA e Fas ettty BB S Orl-ohemyt e

[0332] To a solution of (7-Bromo-5-methyl-benzo(1.2,4]triazin-3-yl)-phenyi-amine (60mg,
0.19mmol) dissolved in 3ml N, N-Dimethylacetamide in a 20ml vial, 2,6-dimethyl-
phenylboronic acid (114mg, 0.76mmol) diésolved in 2mi ethanol and potassium carbonate
(31 mg, 0.3mmol) dissolved in 1ml water were added. Triphenylphosphine (4.5mg,
0.0171mmol) and tris(dibenzylideneacetone) dipalladium (0) (4.5mg, 4.9umol) were added
to the mixwre. The mixture was reflux overnight. The crude product was filtered and )
purified by preparative HPLC. 30mg [7-(2,6-Dimethyl-phenyl)-5-methyl-
benzo[1,2,4)triazin-3-yl}-phenyl-amine was isolated. Yield: 46%; ESI-MS: [M+H]", 341,
'"H NMR DMSO-d): § 2.05 (s, 6 H),2.67(s, 3H), 7.07(t, J=7.33 Hz, 1 H), 7.17-7.24 (m, 3
H), 741 (. J=7.56 Hz,2 H), 7.62 (d, /= 1.49Hz, 1 H), 7.93 (d, J= 1.49 Hz, 1 H), 8.05 (d,
J=7.72Hz, 1H).



- NH2 NNNO H HNNNOI[0336] To a solution of

6- brononet hyl -2, 4-pteridi nedi am ne hydrobrom de (31.)
my. WOG 48 %ol ) in anhydrous N, N di met hyl acet anfGUS2003/031721
was added 2- am no- 3-(4-hydroxy- phenyl)-propionic
acid tent-butyl ester (30.22 ng, 0.127 mml). The
reaction mxture was stirred;as 50 C overnight. The
© crude product was poured i nto saturated bicarbonate

reci pit.at col l ected and

'purk;#l nf) neoe 3? j’i‘/“ &Pmin?eg' hde product was

obt ai ned Y| eI d 7 ;/% NM R (500 WMHz, DVBSO-d6): S
1.33577 (s, 9H), 3. 02285 (m 2H), 3. 6550( b,
1H). 4.0878 (s. 2H), 6.}7017. 384 (dd, J1= 8.545 WD

2004/ 030635 PCT/ US2003/03y 2 = 2.59 Hz.
D 9. 38501 (s,

2, 7.02394-7. 04103 (d, J= 8 545
L AT S P PBhgRefloore

1H); ESI-MS: 412 (MI =1)
& R o @) disfohdlin 6mbNeNHYimehyldcgtmideinnddmi Niah e2-Naphthylboronic

AP S Ba LYo o R 2] RSal A Yot (64 e

€.42ar481) didbolvéd 84 mIWRter weld£idRaTHipAsnyH @aﬁg, 0.034mmol) and

sti rred at 50 C overnight. The crude product

B fibanzyhdenesegtonch dipallasiva ( OpiPame SEumalowere W&d to the mixture. The

| e

 EERL B RHGE P ALE USSR SALEN ZORYIS 56 Pl o,
Sylutipn biid NIERCQﬁM usédp, exbdiQhd produdt. Boh@BOM tifesorg@id phase was

4. 057 7 5758: 7. 111 9
é‘”@@&%ﬁ i Vaf Byenpgaiys fg&gégé% ltsa& %lsolgtegge r,%yl pradpict. 20mg 7-
i QN%&%D ég% [0 9, 41872z 8: RYParkitre-1-dtile wis ORBBES vidikt) 16.7%, ESI-
W[[(Mﬂ@% 11%9 e I(DNEIhe ) S 6 6n- B 68 (dp/ = 8.84 Hz, 1 H), 7.95
fPbeh) fonedi A BEm ), 533 (dd, J, = 8.84 Hz, = 1.87 Hz, 1 H), 8.38 (s, 1

H), 8.51(d, J= 1.87 Hz, 1 H).

[0334] General procedure for the 6-alkyl substituted pteridine synthesis

NHz : NH
Ncho3 NH; EtOH 2
)\/\/E ]/\ )\AI j/\OH 48% HBr /k ]/\
Ph3PBr2
. NH
NH2 NH2 \ RNH2 2
N/jN\\./k)NR + N)\/[ j/\NHR -— )\ ]/\Br
I | _
HoN” N7 N7 /2 HgN)\N/ NT
B .




NHZ/ H2N N N . [0338] To a solution of
6- Wil - 4-pteridi nedi am ne hydr obrom de _
ng, 0.2 nmol) | n anhydrous N. N di met hyl acet am gé?ﬂuswmms]m
added 1-am nonet hyl - napht hal ene (31.67 ul, 0.22
mol ). The reaction m xture was stirred at 50 C
overni ght. The crude product W% poured into
saturated bi carbonate solution. The resulted
precipitate was collected and purified by preparative
C. 9 roduc s obtained. Yield: 15 % 1H
Hg/ﬁ( ‘QM %ﬁ@%ﬂ%%mmg 4.6479(s. 2H), 4.7893(s,

7.575-7.6244(m 3H), 7. 32- 7. 7570(d J=6.91

Hz, '111), 7.9935-8. 0276( dg = 8.995 He,
oH), 8.1670- 8.1831((i J 1H)B"8 8430(s, 1H):
ESI-MB. mz 332 (M =1 ¥ 635

PCT/ US2003/ 031721 15672 (BMhzyIMmi no- met hy! ) - 2,
4-pteridinediamine NH2 111l NI HI ~ HZN N N [0339]

To a solution or 6-brononethyl -2, 4-pteridi nedi am ne

[ﬂ%na]@ @msqups of dibrapotrighenyiphospline (..n43<'§ﬁ ley 57 6 uBndl) of\R ml

?ﬂ'{g{.\%gac\rég%é dv(/j%da c{% 35/'43 é%?e}-lgﬂa-é’vl)slﬁethanol

hy@mi:srem[dquB: 8The 1c10 dﬁncp; opha:ﬁumm PO ERAed dt MTOfor overnight. The
sﬁ?t urated bi carbogat e solution. The resulted _

Wgngy s dreatanaite Bynzens, bbe HHETesspie wag thsp sugsessivghatreaed with
ddRkEne a}ﬁ ezhéfg.n@ %ﬁ%%&tte tﬂ@&ﬁ%ﬁd%ﬂ? >fh§l}'_§xdu9 %gs/ %B%ed in

NLR (50
REjimum 4@?/3@1 ZtRY mnrthan B& added3vioQN +q give 9 2ah so(lmprempnate

(ég%fc(t &'&2@&3“2}?3 Wf{i% ’bﬁgt 9:“53%% Wﬁﬁwﬁﬁ ]ﬂ?}ﬂ 352 mg product was

dbtained. Ndieraest Gt M amkiZs00NINANDMEO-d6): 6 4.86021(s, 2H), 9.01 (s, 1H), 9.15
(s, 2H), 9.22 (s, 2H); ESI-MS: 255, 257(M" +1)

2-[(2, 4-Diamino-pteridin-6-ylmethyl}-amino}-3-(4-hydroxy-phenyl)-propionic acid tert-
butyl ester
OH

NH,

A

[0336] To a solution of 6-bromomethyl-2, 4-pteridinediamine hydrobromide (31.2 mg,
0.116 mmol) in anhydrous N, N dimethylacetamide was added 2- amino-3-(4-bydroxy-

. phenyl)-propionic acid terr-butyl ester (30.22 mg, 0.127 mmol). The reaction mixture was
stirred at 50 °C overnight. The crude product was poured into saturated bicarbonate
soluton. The resulted precipitate was collected and purified by preparative HPLC. 17.2 mg
product was obtained. Yield: 71 %; '"H NMR (500 MHz, DMSO0-d6): & 1.33577 (s, 9H),
2.94185-3.02295 (m, 2H), 3.6550(b, 1H), 4.0878 (s, 2H), 6.70174-6.72384 (dd, J1= 8.545



H2NN N [ 0340] To a solution of 6-brononethyl -2,
4-pteridinedi am ne hydrobrom de (41.6 ng, O0.124 mol)

i WOHMYBSEs N, N di net hyl acet ani de was added PCT/US2003/31721
1- am nonet hyl adamantane (35.4= uL 0.2mol). The

reaction m xture was stirred at 50 oC overnight. The

crude product was poured inggssaturated bicarbonate
solution. The resulted preciplitate was col |l ected and

HpUY,I=fd o b PLC.; _12< /- ogdy S - _
B e riod et AR R (St B0 B ey engES s
412 66754- 1. 67101(m 13H), 1.96741(s, 2H), 2.71139(s,
2H), 4.49166(s, 2H), 8.89918(s, 1H); ESI-Ms. miz 340
(ML 1) WD 2004/ 030635 PCT/US21103/031721 157 6-(3,
4- Di met hoxy- benzyl am no) -2, 4-pteridinediamne O- NH2
6-4{ (Pynilin- N Ire i1 FaArY] Meft) B4 3] 4 R rRimalaHfihon of
6- br ononet hyl -2, 4-pteridinedi am ne hydrobrom de (59
ng, 0.176 nmol) in anhydrous N. N di met hyl acet am de

was added 3, 4-di net hoxy-Dbepzyl am ne (51.15 ul,

0. 3512 nmmol ). The reaRt’ ' iyred at 50 C
over ni ght. The crudeglgro uct_jwas Hour, dinto
saturated bicarboRaf€ SRIUTNON. The reSwited

fﬁs‘?ﬁi pitate was collected and puri fied by preparative
[643/7cTo s g0ty of f-brrreemsthy-2 W pieméidedivnisiedydRbrodide (3 mg, 0.2

. S 3. 67534(s, . 3H) .. 3. 70494(s_

o e 0815 53 e b B e 20

uhﬁgﬁﬁ,mlﬁO?S’gMICgsztion hhi)qfrﬁwﬁsg ﬁﬁ'geélgﬁ 36 gegwéﬂu' %hﬂ;%h% 7ci|4ﬂ§ product was

Pg’ﬁ)bd @@Wc%%&@t (s te__sgguﬁgx_li e resugltse’d pre|_c|)1§itaté was co géted and
Arifdd ) fitharBtRPNPENI 110 5 3 2Rkg i edbam

°N2 N Iﬁ_{ N H FON N N° 02%15} s ol YD SILEHARMR (500

My LERedhy 39380 (5t ), 4i0AET(arfHe 7159 58-G 6003 el H)75.92993-

8Bd181 (m, 1H), 8.49332-8.50942 (d, J = 8.05 Hz, 1H), 8.62592-8.64301 (d,/=8.545 Hz,
LH), 8.9938(s, 1H); ESI-MS: 283 (M" +1)

6-{[(Naphthalen-1-yl-methyl)-amino]-methyl}-2, 4-pteridinediamine

NH
! .
SORDS
| H
HZN)\N/ N” =

[0338] To a solution of 6-bromomethyl-2, 4-pteridinediamine hydrobromide (51 mg, 0.2
mmol) in anhydrous N, N dimethylacetamide was added 1-aminomethyl-naphthalene (31.67
ul, 0.22 mmol). The reaction mixture was stirred at 50 °C overnight. The crude product was
poured into saturated bicarbonate solution. The resulted precipitate was collected and
purified by preparative HPLC. 9 mg product was obtained. Yield: 15 %; 1I.-I.'NMR( 500
MHz, DMSO-d6): 5 4.6479(s, 2H ), 4.7893(s, 2H), 7.575-7.6244(m, 3H), 7.74232-
7.7570(d, J = 6.91 Hz, 1H), 7.9935-8.0276(dd, J;= 8.06Hz, /> = 8.995 Hz, 2H). 8.1670-
8.1831(d, J = 8.04 Hz, 1H), 8.8430(s, 1H); ESI-MS: m/z 332 (M" +1)



0. 2237 mol ) in anhydrous N, N dinethyl acetanm de was
addedu@szisdi met hyl - propyl amine  (136.48 ul, 1. 16pFRk)v03/031721
The reaction mxture was stirred at roomtenperature B
overnight. The resulted precipitate was collected and
purified by preparative HPLC. 8.3 ng product was
obtained. Yield: 14.2 % 'HMN¥R (500 Mz, DVMSO-d6): 6
0.98591 (s. 9H), 2.52895(s. 2H), 4.38765(s, 2H)
8.77458(s. 1H); ESI-Ms: rniz 262 (M =1) WD
2004/ 030635 PCT/ US2003/031721 158 6- {[2-(3,
4- Di met hoxy- phenyl ) et hyl am no] - net hyl } - 2,

6-Beprdarhidbneeth dAM2NL-ptéatdineddihe! O- N N~ N\ H H NN
N [03431 To a soIutionpﬁgr6-brononethyl-2,
4-pteri di nedi am ne hyd omde (5 5 ng, 0.1638 nmol)
i n anhydrous N,. N di hylNace 1 de.wass.added 2-(3,
4- di met hoxyphenyl) hy ]arm\n hyHr'oc l de (55 ul,
0.32 mmol ). The r $E7ﬂj e was ed at 50 C
overnight. The c p dud¥ was poured 1 nto saturated

[0389 a¥d0aaitRdn 9@ L] 2T - bl W85 7 mo
coqlll ected and ptﬂrrib%&gg&gg_,nggguaéc%%%gﬁﬂgég@gf@ﬁgg,_, s,

0. Iy aRRYE IS N ¥ dimevtid ag targide 6vatadded DeRyIGHRAG: (VRIS ul, 0.212

)
o g oG SR Wadalsagsblic ovapfieit The by ploiducgpyas poured
n®. sABHB&5(tscarBitate sblfddb Thsresdithd reégﬂtg%&as@oﬁﬁ@@aﬂdimed by

J1l= 8. ~J2 = 1,955 Hz, 1H), 6. 94 , 1H),
ity B0 Co o Moe e wes Sans Foeld £ %: L FOER K00 MEL,

DMSD-d8): $4 364 4.5 )7 203987 (Mhogtl) - 5 7 51927
S 38, 61808485 40 EABE T oy ol i o1
(4 20 e 3705 e FYyiBSE-MB1 100 28BHBRIN-N. N\ H2N-N' N H
[03441 To a solution of 6-brononethyl -2,
4-pteridi nedi am ne hydrobrom de (67.3 ny,

6-{[(Adamantan-1-yl-methyl)-amino]-methyl}-2, 4-pteridinediamine

NH,

N XN SN
Mo A J H
H.N" N N

[0340] To a solution of 6—bromomethy1—2, 4-pteridinediamine hydrobromide (41.6 mg,
0.124 mmol) in anhydrous N, N dimethylacetamide was added 1-aminomethy! adamantane
(35.43 ul, 0.2mmol). The reaction mixture was stirred at 50 °C overnight. The crude product
was poured into saturated bicarbonate éolution. The resulted precipitate was collected and
purified by preparative HPLC. 12.7 mg product was obtained. Yield: 40 %; "H NMR (500
MHz, DMS0-d6): 8 1.56754-1.67101(m, 13H), 1.96741(s, 2H), 2.71139(s, 2H), 4.49166(s,
2H), 8.89918(s, 1H); ESI-MS: m/z 340 (M" +1)



0.2003mmol ) in anhydrous N, N dinethvl acetani de was
added 2-(3, 4-di hydroxyphenyl) ethylamne (43.6 ny,
OV B¢reBg3s Under positive pressure of Argon, i BcZRishhososi721
(32.63 ul) was added. The reaction m xture was
stirred at 50 C for 4 hrs and then at Room tenperature
overni ght. The crude productg\}as poured into saturated
bi carbonate solution. The resuUlted precipitate was
col | ected and purified by preparatlve HPLC 14.8 ng
6-0r ddiimethiy benstyiaminel)-2. 4pieridingdiaptne i ; 1H NVR (500
MHz, DMSO-d6): 8 2.69242 (b. 4H), 4. 03353 (s, 2H),
6. 37542- 6. 39065 (d, J= 7.615 Hz, 1H) 0"6.4851(s, 1H),
6. 56632. 6.58226 (d. J= 7.97 Hz, 1H), 8. 80972 (s, IH;
ESI-M5: mz 328 (M- +NHWO 2004/ 03 US2003/ 031

721 159 4- {2-[Di (2 H

4-di am nopteridin-6 i et hvl } - benzene-1
, 2-di ol NH2 N N NB\ N7NNNJ()—| H2N JI , N
N OH [03451 To o on gt 6- br ononet hyl -

? ridi nedi am ne hydr obrom de . (673 ny, O 2003 9)
loﬁﬁ bﬁm%m 9N O-pomomsiig2a fatt iqpaaie dyrogropuife (39 mg, 0.176
mﬂldi} YA RNRRE Y lidn e o106k AR S RIAEQCA 408 ibrfleh ok § D ehriBimine

3 rnrol ). Under positive pressure of Ar gon, i PrZEt N
(*(13125 16,3) lﬂly mwas!) dbtadactibhenixeae tWas stimed et 0 Grevsrnd glitr Flagicrude
then at_ Rao

4 h
o e nr e fud St Hithttie, S0, PERPRLRA ibeipiiae avps
cdliezt Regire e iy rbﬁh?auveﬁ!ﬂ%@eaol“trﬁglpﬂfd%ﬂ \pad dbtnsi Yield: 34 %;
coIIected and urlfled preparative HPLC.
5 ABERC100 Mide, BMASG-H64 5 N 1SRd(e, SFa. HIOBH D). (st i 45D,

S L TR s A e

111:19.96683E3 8857 9 08584(E)2H), 8.55766421H); EZ2MS (342 Q£ 8.)835
Hz, IH), 8.67743 (s, 2H); ESI-Ms: mz 502 (M+1) 6-
{[2-(3, 4-Di hvdroxy)-benzvl am no] - net hyl }-2

6&'2?5%%9&&%%’0& ammo)—methyNi_%, 4—ptendme<11amme

NH,

ﬁif%

[0342] To a solution of 6-bromomethy1— 4—-ptendmed1amme hydrobromide (73 2 mg
0.2237 mmol) in anhydrous N, N dimethylacetamide was added 2. 2-chmethy1—propy1amme
(136.48 hl, 1.16mmol). The reaction mixture was stirred at room temperature overnight. The
resulted precipitate was collected and purified by preparative HPLC. 8.3 mg product was
obrained. Yield: 14.2 %; 'H NMR (500 MHz, DMSO-d6): & 0.98591 (s, 9H ), 2.82895(s,
2H), 4.38765(s, 2H), 8.77458(s, 1H); EST-MS: m/z 262 (M" +1)



N N- NOH H2NN N H [03461 To a sol ution of
6-WwioonmaBlésg| - 2, 4- pt endi nedi ani ne hvdr obr oni de ®e4/us2003/031721
ng, 0.1905 mml) in anhydrous N, N dinethyl acetam de
was added 2-(3, 4-dihvdroxvbenzvl) am ne
hydrochl oride (36.795 ng, 0.23 rnrnol). Under positive
pressure of Argon, ~iPr2EtN(48 15 ul) was added. The
reaction mxture was stirred at ‘50 C for 4 hrs and .

6- {{ban, ADimRaeM-pieAyHedllatEndVREIHD, 4-flbdbedid@ing oduct
was poured into saturated bicarbonate [ ution. The

resulted precipitate was .coll ected and purl fied by
preparative HPLC. 7. 3

~
PCT/ US2003/ 031721 d. Yield:
13.1 % 'HNI\/R(5 55 (s, 2H),

4.61898(s, 2H). 6.%09 ©J= 8.16 Hz, 1H),
6. 64921- 6. 665 g\g)\h 1H), 6.79669-6.79963
(d, J= 1.47 HZ2 8.88104 (s, IH); ESI-NMB: 314 (M

- [03‘4%] Bo & dothi®ord om&ﬁ%ﬂﬂ%ﬂéﬁ, Y-phefifi@ediamine hydrobromide (33 mg
|

am no-pteridin-6-yl met hyl) -am no] - pr, %)l oni c _aci

0.165%8 mmply ip fanhyisqusr N dmﬂh:ms@taml@ wipadded {3 cﬂsﬁlﬂeth%yphenﬂ)

t@g&h@é %%Eba:e O(xgg ?5;»0&0 gBh gﬁﬁ%gé pIoeE gﬁdndﬂ'lﬂc%g'k /8 RBrred at NSO °C

I n anhydrous N,
ovairmighh \Tha cmﬁamddacm& Rateksicing saa:matad-bB;a(hbnate@pMmHWesuth

e BB B A bt s AL LA e
Yi%'i&ofbsb/ “ﬁl@{ﬂ §(¥o°>hﬁ9z wmm&ﬁ@deﬂr}ﬂha%@a@uen 37H7. 2H),

m xt ure was stlrred at 50 C for 4 hrs and then at
2.9 0 M)-ROFPEGT @t.Ur 8. aévém.ljht 3. 72&:@%&1%35%%@6%@ 54559(s, 2H),

BRSSP ES P EEBOR Sl OR, B sens oo

(dR epargidsue, UPLC.733HA 19m; SJSEIZMC(E BB SESIORES: nﬁﬂ3>6((MT 1)
41 9% "H NWR (500 MHz, DMBO-d6): S 1.22491(s, 9H),

126835 (s 9H) 2.921-2.971 (m 2H), 4.130 (b, IH),
91485-6. 93165(
6%[@@@3@@}@?@9}3@@3 gamip g}lﬂ é‘%‘@%géé‘?%f@n

oH
NH,

ﬁi .

[0344] To a solution of 6-bromomethy1-__, 4-pteridinediamine hydrobromide (67.3 mg,
0.2003mmol) in anhydrous N, N dimethylacetamide was added 2-(3, 4-dihydroxyphenyl)
ethylamine (43.6 mg, 0.23 mmol). Under positive pressure of Argdn, iPr,EtN (32.63 ul) was
added. The reaction mixture was stirred at 50 °C for 4 hrs and then at Room temperature
overnight. The crude product was poured into saturated bicarbonate solution. The resulted
precipitate was collected and purified by preparative HPLC. 14.8 mg product was obtained.
‘Yield: 22.6 %; 'H NMR (500 MHz, DMSO-d6): 8 2.69242 (b, 4H), 4.03353 (s, 2H),
6.37542-6.39065 (d, J= 7.615 Hz, 1H), 6.4851(s, 1H), 6.56632-6.58226 (d, /= 7.97 Hz,
~ 1H), 8.80972 (s, LH); ESI-MS: m/z 328 (M +1)



1H); 9.13119 (s, 2H), 9.30829 (s, 2H); ESI-MS: niz 468

(M+ +1) 1- {[di- (2,

4-Woavi+mdpseri di n- 6-yl - met hyl ) ] - am no- et hyl } - nagpdwt/bhos/o31721
ene H2N INNH2 N N HZNNN~ 1 N I I NN NH2 WO

2004/ 030635 PCT/ US2003/ 031721 161 [0348] To a .

sol ution of 6-bronmonethyl -2, 4-pteridinedi am ne

hydr obromide (51 ng, 0.2 mi®) in anhydrous N, N

di met hyl acet am de was added 1-am nonet hyl - napht hal ene
(31.67 wul, 0.22 mol ). The reaction m xture was

ttred at 50 C.overnjght. .The.crude.product .
ol e - ReBRORET Rt -ty S Lo TP e el
resulted precipitate was collecfed and purified by
preparative HPLC. 9 ng productgﬁ“é@ obtai ned. Yield: 15
% 'H NVR(500 MHz, DMSO d6):,6-4,0970 (s, 4H), 4.2526
(s, 2H), 7.3530-7.3692 (dd, JT= 7Nosg Hz, J2 _ 7.25
Hz, 2H), 7.439-7.5202 (m é& XL
6.94 Hz, 1H), 7.67408-7.6%2W5 (d,

L 8285 Hz, 1H),
7.78789-7.7713 (d, J=.8.285 Hz, 8.14819- 8. 1313
(d, J= 8.44 Wz,

1H NH 7144 (s, 8.93305 (s, 2H),
9.23424(s, 2H); ESI-NM§; finazol i nes
[0349] General pro&edurle fof the 3H-[qui Mazol i n-4-one

synthesis [03501 t 1= . -B(OH) 2 1|
OR2 HN HN HAV2M omd¥i ddNPd(dba) 2, PPh3, K03 © "R N

[0§‘|4_5f\)1"o &ol@iom%%ﬁ-%omethyl-z, 4-pteridinediamine hydrobromide (67.3 mg,
0.2003mmol) in anhydrous N, N dimethylacetamide was added 2-(3, 4-dihydroxyphenyl)

ethylamine hydrochloride (43.6 mg, 0.23 mmol). Under positive pressure of Argon, iPryEtN
(32.63 ul) was added. The reaction mixture was stirred at 50 OC for 4 hrs and then at Room
temperamure overnight. The crude product was poured into saturated bicarbonate solution.
The resulted precipitate was collected and purified by preparative HPLC. 3.2 mg product
‘was obtained. Yield: 6.4 %; "H NMR: (500 MHz, DMSO-d6): & 2.63154-2.63891 (m, 2H),
2.72839%(m, 2H), 4.03844 (s, 4H ), 6.32227-6.33832 (d, J = 8.025 Hz, 1H), 6.38857 (s, 1H),
6.51654-6.53241 (d. J= 8.835 Hz, 1H), 8.67743 (s, 2H); ESI-MS: m/z 502 (M" +1)

6~ {[2-(3, 4-Dihydroxy)-benzylamino]-methyl} -2, 4-pteridinediamine

OH
NH, e
N X NN X" 0H
A "
g7 ~ .
H.N~ "N~ °N

[0346] To a solution of 6-bromomethyl-2, 4-pteridinediamine hydrobromide (64 mg,
0.1905 mmol) in anhydrous N, N djmethylécetamjde was added 2-(3, 4-dihydroxybenzyl)
| amine hydrochloride (36.795 mg, 0.23 mmol). Under positive pressure of Argon,
iPr,EtN(40.15 ul) was added. The reaction mixture was stirred at 50 OC for 4 hrs and then at
R.oom temperature overnight. The crude product was poured into saturated bicarbonate

solution. The resulted precipitate was collected and purified by preparative HPLC. 7.8 mg



0 R3-N R2 N R WD 2004/ 030635 PCT/ 1JS2003/ 031721 162

[ 0364 2ooMesooed 2: HOOC Br 0 Br OO B ~, ---Y H

-C-C R3-N H2N Fromanide N~ R Ry Rl Re- B(O_I)Z'*&/Uswo:’/(mn]
Pd(dba) 2, PPh3, K2C03 R3-N R2 N R,

6- br ono- 3H qui nazolin-4-one O HN Br N [03521
2- Ar ni no- 5-Br ono- benzoi ¢ aci d6010. 817;, 50 mml ) was
suspended in 70 m  formam de. The m xture was heat ed

I The se®MIZ i 2
iy ke S vt sl

4. GERIBéx) 21 6 Q4-GBTTR (dadte Sub@ Bz GH)t he492 ex§653 Tigp. = 7.98 Hz, 1H),

] i thout furt i i caty : duct
6 TSRS IRl TV 42 OB ER 04 BT h Bargls (R A4S

DVBO- d6): 8 7.61430-7.63179(d. J= 8.745 Hz, 111),
3-H-949BAtoky PhEAR)-2 { () 4-ddeksing - phEHMin- 6 Fin2etBA B athino] -bidpionic acid rert-
buSyilde421(s, 1H), 8.19136-8.19609(d, J 2. 365 Hz. 1H);

SI-MS: miz 225. 2?27(M =1)

ﬁrgﬁ

[0347] To a solution of 6-bromomethy1—-, 4-pteridinediamine hydrobromide (33.7 mg,
0.1598 mmol) in anhydrous N, N dimethylacetamide was added 2- amino-3-(4- zerr-butoxy
-phenyl)-propionic acid tert-butyl ester hydrochloride (51.58 mg, 0.1758m mol). Under
positive pressure of Argon, iPr.EfN (33.69 ul) was added. The reaction mixture was stirred
at 50 °C for 4 hrs and then at room temperature overnight. The crude product was poured
into saturated bicarbonate solution. The resulted precipitate was collected and purified by
preparative HPLC. 27.6 mg product was obtained. Yield: 41 %; 'H NMR (500 MHz,
DMSO0-d6): & 1.22491(s, 9H), 1.26835 (s, 9H), 2.921-2.971 (m, 2H), 4.130 (b, 1H), 4.427(s,
2H), 6.91485-6.93165(d, /= 8.4 Hz, 2H),_7.16037—l7.17723(d, J=8.43 Hz, 2H), 8.89353 (s,
1H); 9.13119 (s, 2H), 9.30829 (s, 2H); ESI-MS: m/z 468 M +1)

1-{[di-(2, 4—D1ammoptendm—6-yl-methyl)} -amino-methyl}-naphthalene

HoN N NH,
T
N =N
L



6- (2, 6-Dinethyl phenvl)-3H qui nazolin-4-one O HN WO

2004/ 030635 PCT/ US2003/ 031721 163 [0353] To a
solwbi2m/3hH638- br ono- 3H qui nazol i n-4-one (43. 1ng, PCT/US2003/431721
0. 1915mml ) dissolved in 2 m N, N-dinethyl acetamn de

ina20 m vial, 2,6-dinethyl phenyl boronic acid (114.9

nmg, O0.761lnnol) dissolved in et hanol and potassi um
carbonate (26.7nmg, 0.193 mol i ssol ved inlm water

dded. Tri h | phosphi 51y, .. 0..01 .
[3%83(%@ perion ofdnizatomshh %%rérggpg g{;ﬂ}‘) lﬁ)@m?(ﬂ: (51 mg, 0.2
Bﬁﬁ'ga#iu‘/éﬁr & Rq¢ ﬁ)vl&c “{hé((x% Sddet- &BmBExfe{thﬁgbhmalene (31.67

e crude pro s poured into
Lﬁaﬂ) 0r ateel). brlﬁaédmﬂﬂﬁhe:cmwaststmdam do ﬁ@phgrmgh@ Tob browde geoduct was

was used to extract the prod ent.i.n the
REHITES SA5HAER DIADOPERER BTy e iet BreiP e W%grag“%d and

! g as \6BtaiRd Crieldl 9 2/0, NMR(500
B A D e
MEBQDI@O cES):LS 4169’201((5541—1) 62336 (2 2 47883077.3 \;1@ d/}—j.:b Hz, L=

7,69 9260- J1= 8 A
"éﬁZHZH), 7%:%39 .5 ¥ ATy 2 %),Zgﬁég(qubﬂ%d:J—ég%gg 1'% 7?5408 -7.69065
YL &izgs 1H)7777§1§<,9= 771? 2%d8 24518, 7F), Ba48191841313 (d, J = 8.44

81882 7.82258(d, J= 7 s,

B3l 158 Hid# (gaﬁg &/9339@)(5 @H@ 2. 73@4(& _}% }§,§12M(S w586 o +1)
6-Di nethoxlphenyl) 3H qui nazolin-4-one O HN N

a sol ution of 6-brono-3H qui nazolin-4- one

zﬁégi‘%"“mso 1915 mol) dissolved in 2 m N,
O 3HOYEGdntad peicadrirel foritire HH-30inazoLintregne synthesis
2, 6-di et hyl phenyl boronic acid (139.4 ng, O0.76nmol)
di ssolved in Il ethanol and potassium carbonate
(26.7nmg, 0.193 mmol) dissolved in |Im water were
gdgdssl. méimophenyl phosphine (5 ng, 0.019 mmol) and
tris(di benzyli deneacet one)di palladium (0) (3.5 ng, 3.8
unmol ) were added to the m xture which refuxed
overni ght. The crude product was poured into 50ml
agturateo pbrcar bonat € scgutlon and net hyl ene chl ori de

s Homed_tQ_sxtract the pfoduct g SokygBh),i n the Q R
or gani ¢ ||phase was penpyethufder vacuum  The o« esy 2
esi dug purgfrdmaite Dy LQ;S harht | Pe(dBRIECh;, KoCO; ‘\\N

R4

-




3 8.2 ng product was obtained. Yield: 71% 'H NWVR (500

MO, 20DMBOs36) © 8 3.67800(s, 6H), 6.77555-6. 79254Gy52003/031721

J= 8.475 Hz, 1H), 7.33529-7.36895(dd, J, = 8.415 Hz,

J2 = 8.415 Hz 1H), 7.65311(s, 2H), 7.93672 (s,.1H),

. 8.13028 (s, 1H); ESI-Ms: mz 283 (wr =1) WO

20114/0311635 PCT/ US2003/ 031%341 164

32 chl or o- 6- net hoxyphenyl ) - 3H qui nazol i n-4-one O C

IO%N NietholB25] To a sol ution of -
6- br onp- 3H qui nazol i n-4-one (38.9 ny, 0.1728 mmol)
dissolved in 2 m N, Ndinmethylacetamide in a 20 m
vial, 2-chl oro-6-nethoxy-phenyl boronic acid (128.88
m% 5)6914 mmol ) dissolyed in 1 m ethanol and
pot asyy &ir bonat e (26.28 ny, Br0. 19 gmol ) dlsséPved
in 1 t er—were-added. !Fr henyWth@mh|n€Q6mJ%jV§§/
0.02Y niol) Fapremice
trls(dlﬁenzyl|deneacetoﬁ%)d|palladlunl(O) (3.2 nﬁ/\é/%
unol ) were added to the mi xBure which refl uxed Ry
overni ght. The crude product was poured ifatBéOBal
saturated bicarbonate solution an n | lori de
was used to extract the product. S%@%E&ﬁs’gﬁ%&l
organi ¢ phase was renoved under vacuum The resul ted
residue was purified by preparative } LC .
product was obtained. Yield: 24.3 % #Q'
DVSO-d6): 8 3.70812(s, 3H), 7.13816- 7 15 Lﬂd
7.945 Hz, = 0.32Hz, 1H), 7.18430-7.20184 (dd,
Hz, J, 0.92 Hz 1H), 7.40806-7.44074 (dd, Jl1= 8. ﬁpS
Mz 3 8135 Hz 1H) 7 66531- 7 68611(dd_J11= 8 305

2.04Hz, 111), 7.71531-7.73209 (d, J= 8.39Hz,

A 61 7 493334 (d, J= 1.94 Hz, 1H), 8.16800 (s,
6%’@1" Eélq%ﬁ%z 7(|(\/r @) 6-(2, 4, " (

6- trlnethylphenyl) SFLqU|n zolin-4-one O HN N
10356] To a sol ution ofy BUi nazol i n- 4- one
(43.1ng, 0.1915mmol ) dlsEglv dinl 2 m N,
N-dlnethylacetan1de in a 1 al,

.4, 6- trlnethylphenylboronlc aC|d (114.9 ny,
[063?7]6m%m}10tﬁ -BEWRY/REZPS arifi(18HA8050 mmel ) uestispapded in 70 ml

foPRERONRATRe £A8uldWas a3 18I for 7 hrs. The cooled solution was diluted

with 100ml cold water and filtered. The tan solid was washed with di water and used for the

next step reaction without further purification. 10.2g product was obtained. Yield: 90%. 'H
NMR (500 MHz, DMSO-d6): 0 7.61430-7.63179(d, J = 8.745 Hz, 1H), 7.94922-7.97149
(dd, /1= 8.75Hz, J, = 2.385 Hz, 1H), 8.142421(s, 1H), 8.19136-8.19609(d, J = 2.365 Hz,
1H); ESI-MS: m/z 225, 227(M" +1)

6-(2, 6-Dimethyiphenyl)-3H-quinazolin-4-one




di ssolved in Im water were added. Triphenyl phosphine

(5mg, 0.019mmol) and t

i (W0 Rerstddeneacet one) di pal | adi um (0) (3. 5rrg, PCT/US2003/031721
3.8unpl) were added to the mixture which refl uxed

overni ght. The crude product was poured into 50nil

saturated bicarbonate soluti g({l, and net hyl ene chl ori de

was used to extract the produ Solvent in the

or ganl c WD 2004/ 030635 PCT/US2003/031 72] 165 pha

Rﬂég er@rwélaloewéér ToRerau e inedane - %ré&uodk?ésma@l) dissolved in

al ne(gm%?ﬂltz%%t %Oﬁhﬁﬁl C %ﬁ?@lﬁgﬂ%ﬁﬁg@g (114.9 mg,

mexﬁrmm @ssolvéH, 1l elﬂadaBBﬁ&d?pci&%ﬁi’x( darbo]nate (Zﬁﬁﬁlg-m 192 Hymol)

2248(dd, Jl 8.62 Hz,
b FubTsen vt st Trppeeyphosohige [5heg Oﬂﬁmé{%nd
ﬁsg ﬂeﬁ@yhﬁeﬂ&%@t@ﬁ%mp&ﬁacﬁuﬁg))@ 5mgl Bsumol) were added to the mixture
1882-7. 82258 , 8.17882 (s, 1H);
Eg;chmuxml Qveg@gh( M‘he smye pgac(qqmym p@;r@chguq 50ml saturated bicarbonate
I

Sl AR SR8 B el el 083TR T o

phide)wadrﬁmbdl anddrivauunr Thi, bbuited nesidug lvees glusifiediBy prepaative I—IPLC

20 | pht hal 1-b d

Faime B G Fe BbEPer nT el st FhN D 09 PPV 1at 967416
[N | \E =

R 1Tea-DABS0TIHD) & 7180380 DYGh 1 MG T K&, MEE 0 Bz, o= 6.31 Ei

)51 4B A EP50 e e Ae @ BAE A el | FETEDO] 76T a@w@i, J=825 Hz,

SR R e Do el Y G GRS R g 251 0+

saturated bi carbonate sol ution and met hyl ene chl ori de

was used to extract the product. Solvent in the

or gani ¢ phase wa enpve der vacuum The resulted

ég% &l%mﬁtﬁeﬂah?l}ﬁ) %F%ﬁﬂ%g'r"aﬁ ve HPLC. 32.9 ny

product was obtained. Yield: 62@6 1H NVR (500 MHz,

DVMSO-d6): S 7.52083-7.5461g( m

7.56877-7.58461(dd, J= 6.88 Hz,

7.61224-7.64281(dd, J, 1§

7.78775-7.804 (d, J= 8.125 7.82384-7.84054(d,

J= 8.35Hz, 1H), 7.93472- 450dd, 91 8.365 Hz, J2

= 2 Hz, 1H), 8.00847-8.02533(d, J = 8.43Hz, 1H),

5. 03829-8.05347(d, J= 7.59 Hz, 111),

Egoh@%éﬁs §s&1§§&%ﬂ%—br&m¥~%ﬁ¥nﬂé{h&-4—o§e 821 ghg( 6.1915Lknol) dissolved in
m z

273 (Mr +1
2 miN, N- dlmethylacetaxmde m a 20 ml vial, 2.6-dimethyiphenylboronic acid (139.4 mg

8.285 Hz. IH),

0.76mmol) dissolved in 1ml ethanol and potassium carbonate (26.7mg, 0.193 mmol)
dissolved in 1ml water were added. Triphenyiphosphine (5 mg, 0.019 mmol) and
tris(dibeﬁzylideneacetone)dipalladium (0) (3.5 mg, 3.8 umol) were added to the mixture
which refirxed overnight. The crude product was poured into 50ml saturated bicarbonate
solution and methylene chloride was used to extract the product. Solvent in the organic
phase was removed under vacuum. The resulted residue was purified by preparative HPLC.
38.2 mg product was obtained. Yield: 71%; "H NMR (500 MHz, DMSO-d6):  3.67800(s,
6H), 6.77555-6.79250(d, J= 8.475 Hz, 1H), 7.33529-7.36895(dd, J, = 8.415 Hz, /.= 8.415
Hz 1H), 7.65311(s, 2H), 7.93672 (s,-1H), 8.13028 (s, 1H); ESI-MS: m/z 283 M +1)



6- ( Napht hal ene- 2-yl ) - 3H qui nazohn-4-one O1 \ HN N
VOWR0M0d/3366 35 PCT/ US2003/ 031721 166 [0358] To

sol ution of 6-brono-3H qui nazolin-4-one (47.1 FCTIUS20031031721
0.2093. mmol) dissolved in 2 m N,

N-di met hvl acetam de in a 20 nl via

napht hal ene-1-boronic acid (784, O 4244 ol )
di ssolved in Inml ethanol and potassium carbonate (32.7

ng, 0.2366 nmol) dissolved inim water were added.

T| I sphi ne i , 1 nmmol ) and
o %ﬂ %&ﬁ%?’?@@ﬁ%@ggfg%@ﬁ%rﬁm um (0) (3.8 ny, 4.1
um)l) wer e added to the npxture” which, refl uxed

over ni ght. The crude prod ct was po
sat urat ed bi carbonate
was used to extract the

pr od
organi ¢ phase was rem)vgqu Meke

d i nto 50nl

et hyl ene chl ori de
ent in the

vacdwm The resulted

51 e s. purified by preparative HPLC.
(53 e KRB 5 o SH-alsaigog-onei NI 60 T4k o) dissolved in

7%@‘ ﬁﬁﬁme&vﬂaﬁgﬂﬁg@e in’a 7&%{%@%@( ?1-%1%%86-%{?%%?@' ﬁﬁ%xyé%og&gc acid

8 sam =0.69 mml) cillsgolveﬂ 15 632 BetHardl 2dB péidssinhrcBbABFHZE.28 mg

t% BORRERE e 2 3vtye wiE agied pheriiboshyfoROPS: 0 017 romol

ahld)ms(&bgﬂz@ﬁacne&caﬁﬂébaipduadlmn@)‘(zJﬂlzmo 13 umol) were added to the mixture
638- 8. 51090 26Hz, 1H): ES|-NB. mz 273 (M

w&ac s e AvEER: { L Jibe rW}dF PROAUG AR POIER info Smbsataaterjipiqarbonate
J(o%%éoéﬁ]aﬁ%— ?ae&y%%%%ﬁe%as@s \%}J’%ﬁ'&% t‘ﬂg lp?ﬁacﬁ:% K&t the organic

di sso
Phase wet feyloxed twader decuum.alH2Gresrlted redidue was purified by preparative HPLC.

PTTEPTITDEER P v T A—

1189, 263 1@7. 1@6?71?@. D10 as HkS.ﬁGJ Y)@demH;ﬂ"/ mﬁ@ﬁ M@gaﬁ(dd, Ji=17.853
added. Trlpheny phosphi ne

B e e T S ey R 5 e, 7.66331-
#6861k 7 L2753 I 9.0HE, 1< 41531-7.73209 (d, J = 8.39Hz, 1H),

7.92946-7.93334 (4, J= 1.94 Hz, 1H), 8.16800 (s, 1H); ESI-MS: m/z 287 (M +1)

6-(2, 4, 6-trimethylphenyl)-3H-quinazolin-4-one

e
k\N

[0356] To a solution of 6-bromo-3H-quinazolin-4-one (43.1mg, 0.1915mmol) dissolved in
2 ml N, N-dimethylacetamide in a 20 ml1 vial, 2,4,6-trimethylphenylboronic acid (114.9 mg,
0.76mmol) dissolved in 1ml ethanol and potassium carbonate (26.7mg, 0.193 mmol)
dissolved in 1ml water were added. Triphenylphosphine (5mg, 0.019mmol) and
tris(dibenzylideneacetone)dipalladium (0) (3.5mg, 3.8umol) were added to the mixture
which refluxed overnight. The crude product was poured into 50ml se'turated bicarbonate

solution and methylene chloride was used to extract the product. Solvent in the organic



whi ch refluxed overnight. The crude product was poured
into 50nmlL.saturated bicarbonate solution and

nmetwy bewesocsd ori de was used to extract the produdicr/usae3n3i7z:

Solvent in the organic phase was renoved under
vacuum The resulted residue was purified by
preparative HPLC. 25.3 ng product was obtai ned.
Yield: 41% 1H NMR(500 Mez, @ﬁBC)dG) 6 7.09215-
7.12687(dd, J1= 8.58 Hz. J2 = 8.78 Hz, 4H)

pHast 778 SerTove 0 8fiéer (Vagyung Iﬁleﬁcﬂﬂteﬂlzsisime was pugfisd byiprepaajive HPLC.

14*7%;%%&1%%&%& J&;_ieg?- gﬁ 0/,,,,2"1—1 %ﬁ%@g}i%géz@@xso d6): & 1.96741(s;
6ﬁ§:T"f %@@3’1%3@'7(&% 37@5@ ﬂzH)vH)77 19964y Zzz&@gﬁﬁ(fpﬂs 63%8, =631 Hz

8.1191-8. 140 g
181)3950% 7. 6J03(:dd2J13§5 ~{§sz ybpf 1.97 Ha53D( %7 m;/ 76879(d J=8.25 Hz,

1En TS TR = rlinet, 35, Srsab b bsiis: BiZ 2696 +1)

6- Br ono- 3- ( 3- hydr oxy- propi onyl ) - 3H qui nazol i n- 4- one
00 HO"™ ~NBr N [0360] To a suspension of NaH (60 %

0il,..199 in 20 M of N, N
cof i et d i i e
6- br ono- 3H qui nazol i n-4-0Gne( 0. 933Ny, 4. 148 nmol ). The
m xture was stirred at rgomte 3 e for 40 mres
resulting clear red sdNuti | oride

(471.8ul, 5.8072nmol) S 8 ution was

heated at 70 C for 8 h\rA%N ced to !oomten'perature,

98387, PYEIS 1Y FRb- 00 o 65 B Sone VELWLE02 160Gl ed n 2

h e wat er ase.
130 N/ ndxm\amslaemammean e@Ounicdal, maphthahneiﬂhbpromeggidt(éﬁl 4 mg, 0.4

o S@?so%i%ﬁ%th%%l%&gggar Romboygs GhaVRE b5 TR dissolved n

m@g}a@@%emthdaecy nﬁpﬂ&%ﬁ%@tﬁ 73 mcfﬁ 080 orhiEl) agd) |
4, 14197- 4. 16922( 815

mﬁg@ggylydmmg:@g)dlppﬂa@um) K- 6 rq_g%il)zfl) umol) was added to the mixture which

gﬁg‘%g 9@& ?‘gé gx?\de Elyliluf—év E&intoI Dot sgru.?’ﬁ?_c'i)'ﬁcarﬁbﬁaie solution

, 8.41991(s :
b nietiwieA® Ehl@ﬁ@e th-useﬂ)to ext('g;t the product. Solvent in the organic phase was
6- Di et h

FEDRO Y %p éc111 ’Jas \% %(ge[s?él}é op%n%nél_ Jo} p?egkaﬁﬂbgﬁﬁb'. 329 mg
product was obtained. Yield: 62%; 'H NMR (500 MHz, DMSO-d6): 8 7.52083-7.54615(m,
2), 7.56877-7.58461(dd, J = 6.88 Hz, 1H), 7.61224-7.64281(dd, J,= 8.255 Hz, J. = 8.285
‘Hz, 1H), 7.78775-7.804 (4, J = 8.125 Hz, 1H), 7.82384-7.84054(d, J = 8.35Hz, 1H),
7.93472-7.95545(dd, Ji= 8.365 Hz, J, = 2 Hz, 1H), 8.00847-8.02533(d, J = 8.43Hz, 1H),
8.03829-8.05347(d, J=7.59 Hz, 1H), 8.15915-8. 16300(d,J 1.925Hz, 1H), 8.19218 (5,
1H); ESI-MS: m/z 273 (M" +1)




N [0361] To a solution of
6- ByoAmr@3d:3< bydr oxy- pr opi onyl ) - 3H qui nazol i n- 4- 0
(9.8 my, 0.033 mvi) dissolved in 1 nl NT, Pruszusinman
N-di net hyl acetamide in a 20 m vial,
2, 6-di net hyl phenyl boronic acid (9.89 ng, 0.066 nmol)
di ssolved in 0.5nl ethanol amné6 potassi um carbonate (5
ng, 0.036 mmol) dissolved in 0..5mL water were added.
[0358)P1e YO IRAGSERILREmOD A fuitlizolBh-3-onk {4101 )ncaél @OOJ mmol) %issolved in
trls di benzyl i deneacet one) di pal | adi un(0) (0.6 ny,
&V direthyAatetanhidenntald mhyiet, maphthemehl -befonimed (73 mg, 0.4244

] APl i S SR e e PB4 615792306 o cissotved

mhirsRwRenare as@k UTHisHensRtodRihy {eNR ChODY indfIy@r used
to extract the product. Solvent in the organic phase

bengkdeagacgivnedipaladivem (O (o8 mes A1l tumeplt wereddedyipsthe mixture

T (e g

80111@@2@(13@&1}8!31)6 chRrite 368 1Red &Oé)ﬁ(atﬂ’thél prodn80SoMent ifMhe Jrganic
4. 15954- 4. 1 785

ph;asi X8 SOV f%% S'aéuuju. Tg‘l 6ﬁsufl§d réi ue was purified by preparative HPLC.

24 3193 3Rtidct 2 BRLAEd. VibR: 4662 HZNMi@(gGO §4I4zl DMSO-&éj) § 7.54020-
7.60532-7.62604(dd. J1= 8. 365

738963 (.- 21—1)768%_14(7@7314‘ (A8 284%Hz, 1EH) 7. 94743-7 968"8 (dd J1=8.505

B 93 9 2 e o33 (2 -Mised 18868558 e7 e u-

8@-3([—&—@1!} @n@o@s(gratmowomnslth@(da%hmmM JPEOPROWY, 1HP 8.37163-
ui nazol i n- 4- a_ 00 HO N N [03621 To a

8338?&6? [doh=d42Hz, lH) 8.50638-8. 31090(d J=226Hz, 1H); ESI-MS: m/z 273 (M~
-9 Brorm 3- (3- hydr oxy- propi onyl ) - 3H qui nazol i n- 4- one

i nmg, 0.039 mmol) dissolved in 1 m N,

N-d| rret hyl acetamde in a 20 m vial, 2-chloro-6-

nmet hoxy-phenyl boroni ¢ acid (14.55 ng, 0.078 nmol)
6eli4sBlrsnvedphanyl)- 35 -giinagoliadebnand pot assi um car bonat e

(5.92 ng, 0.043 mml ),di ssol veg 3 wat er were
added. Tri phenyl phost 3. 8 @» and
tris(di benzylldeng_g\ﬁ Dé el um (0.7 nmg,
0.78 unol) were a m xture which refl uxed

overni ght. The crudz\ was poured into 5ni

saturated bi carbonate soI ution and net hyl ene chl ori de :
[0 S§9]UEeal selutiextfbeirpmo-3 H-quinazolin-4-one (44.8 mg, 0.199 mmol) dissolved in

2 ml N, N-dimethylacetamide in a 20 ml vial, naphthalene-1-boronic acid (85.22 mg,
0.3981 mmol) dissolved in 1ml ethanol and.potaséium carbonate (30.26 mg, 0.2198 mmol)
dissolved in 1m! water were added. Triphenylphosphine (5.2 mg, 0.020 mmol) and
tris(dibenzylideneacetone)dipalladium (0) (3.64 mg, 4.0 umol) were added to the mixture
which refluxed overnight. The crude product was poured into 50ml saturated bicarbonate
solution and methylene chloride was used to extract the product. Solvent in the organic
phase was removed under vacuum. The resulted residue was purified by preparative HPLC.
25.3 mg product was obtained. Yield: 41%; 'H NMR(500 MHz, DMSO-d6): § 7.09215-
7.12687(dd, J1= 8.58 Hz, J, = 8.78 Hz, 4H), 7.17733-7.20876 (dd, J;= 6.48 Hz, J. = 7.375
Hz, 1H), 7.42050-7.45247(J;= 7.56Hz, J> = 6.45 Hz, 2H), 7.74247-7.75949((1; J=28.51 Hz,



_-.;_i'the product ol vent in the organi c pha's"e‘: was rermved

. q,g O%ﬁ@ m- The resulted residue was purifi ed
‘ pre x| "HPLC, 3.4 nag product was obtained. I’Qﬁz"°3/"31721~

24.3 % 'H NMR~ (500 MHz, DMSO-d6): 8.
2.75538-2. 78226(t, J= 6.835 Hz. 211), 3. 70334(3, 3H)

4.15877- 4.18594 (t J= 6.7886Fz, 2H), 7.13724-7.15535
(dd, J1= 8.68 Hz, = 0.75 Hz, 1H), 7.18337-7.20169

S IO s 5 O R o g g o

Jif=CEABIT,. 1685&34:'(3de,, 1H12.8.298-8-8] 761@1, 7 22,81 iz, 1HY) ESI-MS: m/z

3%5@‘ . J =84 H. 1H, 7.96 (d. J= 1.9 Hz, 1H)),
(S 1H); ESI-MB: miz 359 (M =1) WD 2004/ 030635
PCT/ US2003/ 031721 169 [ 0363]

2- hydroxy 4- am' noqui nazolines NC NO2 NH, NHR, Urea
: H2N Br 180 C HONN || NH2SC3H HON Br Br
6@{6}@&9-@ hvcn%prm@nsk)éfé-gum@%%a‘*ﬂpe 3 NHR, NHR, OyNH
NHR, NH Fe, CH3000H N NO2 NI¥NH 3NCON Z HO! "N HO
NHONHO~NR2 R2
4- Ani no- 8- br ono- 6- nFG o- qui n
HO N

[0360] To a suspension of NaH (60 % in mineral oil, 199 mg) in 20 ml of N, N-
dimethylacetamide was added 6-bromo-3H—quinazolin—4—one(0.933Smg, 4.148 mmol). The
mixture was ‘stirred at room temperature for 40 mins resulting clear red solution. Acroyl
chloride (471.8ul, 5.8072mmol) was added. The solution was heaied at 70 OC for 8 hrs,
cooled to room temperature, and poured into 30ml of ice water. Methylene chloride added
and product was in the water phase. The water solvent was evaporated under vacuum. The

_ resulted residue was purified by preparative HPLC. 1.1 g product was obtained. Yield: 74.7
%; "HNMR (500 MHz, DMSO-d6): & 2.73412-2.76135(t, J = 6.805 Hz, 2H), 4.14197-
4.16922(t, J = 6.815 Hz, 2H), 7.62305-7.64046(d, J = 8.705 Hz, 1H), 7.96596-7.98797(dd.

Ji=8.635 Hz, J, = 2.38 Hz, 1H), 8.2287-8.2335(d, J = 2.4 Hz, 1H), 8.41991(s, 1H); ESI-
MS: m/z 297, 299 (M +1)

6-(2, 6-Dimethy1phenyl)—3;(S-hydroxy-prdpionyl)-3H-qujnazolin—4~one
O O

Ho/\/u\,L N O

[0361] To a solution of 6-Bromo-3-(3-hyydroxy-propionyl)-3H-quinazolin-4-one (9.8 mg,
0.033 mmol) dissolved in 1 ml N, N-dimethylacetamide in a 20 ml vial, 2,6-dimethyiphenyl
boronic acid (9.89 mg, 0.066 mmol) dissolved in 0.5ml ethanol and potassium carbonate (5
mg, 0.036 mmol) dissolved in 0.5ml water were added. Triphenylphosphine (0.87 mg, 3.3
umol) and tris(dibenzylideneacetone)dipaliadium(0) (0.6 mg, 0.6 umol) were added to the

mixmre which refluxed overnight. The crude product was poured into Sml saturated



Br- [0364] 2Amn03brorr05n|tro benzonitrile :
(W0OD0B3ge3s7. 85 nmol ) was heated with urea (1. &%@2@52""3,031,,]
31.4 nmmol) at 180-185 C for 3 hrs. The -cool ed m xture
was powered and treated w th bicarbonate sol ution,
filtered and washed with water. The solid was the
~collected and washed with b@%anol et her, and used

' for the next step reaction wthout furt her

bicaphgmiafe solittioprand netienp chidude Wiasust taexieadt thh’pmlduCts Sobent in the

O d6 4455 8 45011
orgalfit S VDO e b ey ol 15 s Sgie N g By preperaive
HPIL 39866 od (3 33k dbraihed. 3x181d331@ iz 'H IR (500 MHz, DMSO- d6):
9,50740-9.51282(d, J = 2.71 1H); ESI-MS: 285., 287
0 1.9634 s PEN. DU D VO, JP€$/8§§25@32 B17215954#0.8664 (t, J = 6.785

r p Zk Ry _ _

e, I DR Lo o -t et i 52024 6§62 Fgp 2 = 64
Hz, mﬂ NE!ZSJ_N' B?ﬁ@zl@id\IJBrS 3408es)- A TIDXHz[ Epr' 75204-7.76861 (4, J =
" %@ -_-ntro qumazobé}r;Zol o 2na
5265 B nmdng o 7 Sa7 T/ BOPEa Ehn S 195 BB ROTYISa Az 323
M+ L={3- am nopropyl ) - 4- met hyl pi perazine (Im) was heated

at reflux for 7 h. The cool ed reaction m xture was

poured into 1 Orl ice water. The resulting

precipitate was collected and purified by preparative
6-(24ehioro-4-9nthoryphemd)y®: a—hmoxammpwew)-aﬂ-@muazohm%nem

NVR (500 MHz, DMSO- d6): €lo548R (m 2H),

2.78103(s, 8H) 3. 16555( 68666(d, J=

2.225 Hz, 1H), 9. g 35 Hz, 1H);

ESI - M5: 425, 427 ++1) [Q 66] par ati on of

(6. 7-Di phenyl - pteridin-4-yl I\(I 3= et h@Ph: pi per azin-| -

yl)-propyl)- am ne

[0362] To 2 solution of 6-Bromo-3-(3-hydroxy-propionyl)-3H-quinazolin-4-one (11.6 mg,
0.039 mmol) dissolved in 1 mI N, N-dimethylacetamide in a 20 m! vial, 2-chloro-6-
‘methoxy-phenylboronic acid (14.55 mg, 0.078 mmol) dissolved in 0.5 m} ethanol and
‘potassium carbonate (5.92 mg, 0.043 mmol) dissolved in 0.5 ml water were added.
Triphenyiphosphine (1 mg, 3.8 umol) and tris(dibenzylideneacetone)dipalladium (0). (0.7
mg, 0.78 umol) were added to the mixture which refluxed overnight. The crude product was
poured into Sml saturated bicarbonate solution and methylene chloride was used to extract
the product. Solvent in the organic phase was removed under vacuum. The resulted residue
was purified by preparative HPLC. 3.4 mg product was obtained. Yield: 24.3 %; 'H NMR
(500 MHz, DMSO-d6): § 2.75538-2.78226(t, J = 6.835 Hz, 2H), 3.70334(s, 3H), 4.15877-
4.18594 (t,J=6.785 Hz, 2H), 7.13724-7.15535 (dd, /1= 8.68 Hz, J: = 0.75 Hz, 1H),
7.18337-7.20169 (dd, J;=8.375 Hz, /o = 0.885 Hz, 1H), 7.41001-7.44275 (dd. /1=
8.215Hz, J, = 8.185 Hz, 1H), 7.66453-7.68523 (dd, /;=8.38 Hz, /» = 2.0 Hz, 1H), 7.72 (d,
J=8.4Hz, 1H), 7.96 (d J=1.9Hz, 1H). 8.41 (s, 1H); ESI-MS: m/z 355 (M +1)



-N\/N—T Nt+ HN N HNSOH r_j I I "~NN~ hlpN

~~N' N [0367] 6, 7- Di phenyl - pteri di n-4-yl ani ne (200

0. BEFIEY*And sul famic acid (300ng, 1..91nmol )ng/gézoos/oslm
di ssolved in 4nml 1-(3-am nopropyl)-4-met hyI pi per azi ne.

The m xture was reflux for overnight. Preparative

HPLC was used to isolated thggroduct. 50ng (6, 7-

Di phenyl -pteri

di_n-4- 4- math erazin-l-yl)-propel)-am’ne
103024 2 o‘t}%ﬁéP?ﬂg -ANYDQAYIN 01 EST-MS: [M-H| +, 441 WD
2004/ 030635 PCT/ US2003/ 031721 171 Representative
[ Synthesrs conpounds of Structure I \ Corrpour}g_ml \% O—|

O
Ph 22 N NHZ + O 170 20 C HO ~ \I\" Ny,
N o=+"fr-e—a/—\r»o S\NPS Q‘%ﬁ Ph/ N& oI
NP - N e HO Lo8g 3- nLNHe'*@@*ﬂuonof*F

equi ppeCF+WIth a stirring vang,and a teflon cap wasgr
charged wth the bi s(ben2|l) species (122 Rpus.0. 324
rnnol ) and 5, 6-di am no- 2, 4-di hydroxy pyri mpgh,ne | RrBOH):
sul fate (156 ng; 0.649 mml 2.00 equiv). ThK@COéli was
heated to ca. 210 C for 2 h and then the contents

were poured@into 30 nmL of ether, the resulting Sp@-IRLd

was yugorftssaled vort exed Rd centri frdaegeockhe resll o
sol i} ﬁ;\::fashé’d“‘?ox 2Q~ Ntzhy l«—aset-at e- the | ’
(1N )1 and dried 1n a yaclupldessi cator resubdT

Hli’el\ 96% of an oFandk Rz

Ro 2

4- Amino-8-bromo-6-nitro-quinazolin-2-ol
NH,

NO,

Br

[0364] 2-Amino-3-bromo-5 5-nitro-benzomitrile (1.9003 g, 7.85 mmol) was heated with urea
(1.8862g, 31.4 mmol) at 180-185 %C for 3 hrs. The cooled mixture was powered and treated
with bicarbonate solution, filtered and washed with water. The solid was the collected and
washed wnh ethanol, ether, and used for the next step reaction without further purification.
2.0g product was obtained. Yield 89 %; "H NMR (500 Mz, DMSO-d6): & 8.44455- '
8.45011(d, J = 2.78 Hz, 1H), 8.87071-8.87544(d, J = 2.365 Hz, 1H), 9.39866-9.40333(d, J
= 2.335 Hz, 1H), 9.50740-9.51282(d, J = 2.71 Hz, 1H); ESI-MS: 285, 287 M +1)



solid bis(pteridine). M5 (M+Hf: cal cd 647; found 647)
ReRyS ve synthesis of conpounds of structure
Coﬁr”pgz‘ﬁgt)ﬁu HC { NaBH3CN- | i N LO +ClH mN~M’qT’U52""3’°317’1
DVF NHcat M c | NHc NHH HNH OV [0369] A 5-ni,

si ngl e-necked, round-bottonmed flask with a stirring
bar and a septumwas charged7® th-2

-am noret hyl benzi m dazol e (119 ng; 0.500 mmol; 1.00
S-BRUYL-[3](L-nSl A8 -Pdrazidl 199 AIrYSylhmind | 6Lnigb- qw?az@m@m-ow th
heatlng To this slurry was added isatin (73.8 nuy;
0.502 mmol ; 1.00 equiw. The solution is a bright
orange-yellovv. A fewdrops of glacial HOAc were
added, the reaction s stirred for 15 mn, and then
sodi um cyanobor ohydri d¥" (62.0 ng 0.980 mmol ; 1.97
equiv). The solution turned a light strawyellow in 30
mn., After stirring for~2 dN& room tenperature, the
reacti on was worked up by pouri nhwogi xture into
50: 50 saturated aqueous soli umybi ¢Af bonate-ice. The
white precipitate forned s_ g acted with
ethylacetate (2 x 20 niHHP. TMNe cofbi ned organic | ayer
was extracted again with 10 nL ggtd sodi um

(Oh5 everars ot Byonp: %%%&;g@ﬁﬁ% AT IR p—
21111%&53“ 24601, dodhol i- bﬁ%@goﬂm%eﬁgdplwme (1ml) was

063-5 PCT/ US21 203/0 1721 The crude was
heawdwsneﬁux faz 6oh fTherereletiytagion mixutsakasmeyradontpi 10md igggvager. The

g e AR By 100 B v

o%%hEBSyle[lc@%&A TENRIVIR (5 G0M/BE:, DMISODIdERHE 59BN 9mws;evH)
of vascul ostatic a%ents of the invention alone

and
B3R ra8HbA - W56 hbe AHR fr@%ﬁéﬁéﬁé(da@eﬁt D510 16h el PR 11291(c.

f canecgr I n 3 y\/ﬁ[&h@ synergistic results of .
'P zo;a‘ju%ﬁ théé%/lij\E gl tizi 6 )7 bi s(4- hydr oxyphenyl) -
pterldln 4- -yl am ne, sulfate salt, (conmpound A - in

{03i66) Bregarmtion cﬁ:of&;irﬂ)aplm@vl-ppeﬁo%4-yl) ~(3-(4-methyl-piperazin-1-yh)-propyl)-

amine

N—

N \/Q A/NC/N— | ENSOH (\,

[0367] 6,7-Diphenyl-pteridin-4-ylamine (200mg, 0.669mmol) and sulfamic acid (300mg,

1 .91mmol) were dissolved in 4ml 1-(3-aminopropyl)-4-methylpiperazine. The mixture was
reflux for overnight. Preparative HPLC was used to isolated the product. 50mg (6,7-
Diphenyl-pteridin-4-y1)-(3-(4-methyl-piperazin-1 -yl)-propyl)-amine was obtained. Yield:
17%, ESI-MS: [M+H]", 441



PEG400: 50% water) illustrated in FIGURE 1, wth

d%@gr(ub/l cin (in this exanple fornmulated in 50%
PEGOU B9 wat er). In the experiment shown in FIPCDRIS2003/031721
2, syngeneic Lewis lung carcinoma cells were injected

I.V. in order to establish lung netastases in Balb/C
mce. Bea nning 10 days after cells were injected,
doxor ubi cin (3 ng/kg) and/or 6, 7-bi s(4-
4 ,Ian1n erySul fate salt,
Représentaf 3 ompound ctupe IV

.u was glvenl P.
An| mal s were sacrificed at

n\ﬂIS’ days for 3 cycl es.
ay 20, lungs vvere col I ected, and wei ghed. Net tunor ou

bur densi.s §He of, tum)r-bearl ng, lengs minus _h‘e=
avellage wei gh(ﬁf‘ onrmal  CBRYFICE S~

Iungs‘\ ”_<
p<B. Qz ":As Shown in Flp@JhE @erql 7- My WL\_}"\\

Bi s(4- hydr oxyphenyl ) - pteri di n-4-yl afi ne
(conpound A) had a profound effect on tunmor burden in
animal s, typically reducing tunor burden by 25% as a

[0368120d- Al £REH G0Nk eqe;rpnanghe,agnemnq Veae 290 ¥otéfton cap was charged
conbi nati on wi th doxorubi-cin.

with e Figb@rssPstict Si2Agng 0524 3 o) 504 e Gt 36y
pw{ﬂnﬁ(n% %%(g{ Zﬁdﬂ’ﬁ%“%@ Rl iﬂbﬁ flniv). amheeial Wit Healed 156d. £10°C

hi's exanpl e formul ated in 50%
for Pwﬁhﬁﬁ% vwmmg weggrpbured into 30 mL of ether, the resulting solid was
6, 7- B| erJ di

ol A Al BB R P

W t

ace@ﬁé—‘éfh@pdl Al NarldGirfed9a & v@@iuﬁﬂdésafoalon ogvaltinSym g%(huug((%%') Qf@n orange

carcinoma cells vvere g& dIl.V. in order to
Soleisbla@lmgwe] Mg %@sﬁ&‘ﬁ@é"*ﬁ m ce. Begi nning

10 days after cells were inj ect ed, indicated test

R%g&]ﬁnw EntBhYEDF éon?gonﬁ“@ bY situ cﬁﬁg yv for 3 cycles.

ay 20, lungs were
Canpéwxted, and wei ghed. Net tunor burden is the

wei ght of tunor-bearing |lungs mnus the average wei ght
of normal control |ungs. N=5/group, p<0.02. In this

model , as showhn in FI GURE 3 6, .3‘@4 ,—/<N©
h yphen Iy@eruil_n. ne™ ¥l fatos: sal NH - NH
( nnimé\ cal M Stunor VWOo®004/ 0 o

PCT/ US2003/ 031721 173 burden by 35% as a stand al ore
ent or_by greater than 60%i

[Q}g&bAubtp%4 %D'ggﬂﬁ?lfegf Jopnd-pRtp eé‘ﬂ%%d tﬂ%tsﬁﬂ'ﬂlo\@alt hd 2 septum was
% dvl,ﬂﬁe éﬁ“ﬁ%ﬁgé&w{ﬂg ard g, 5(5@0 maaioid @) equiv). It does not
y t unor bur den b¥1§35% as a stapd a7quem
dagene marmbyox@d\éﬁteem vhiheas® i TP DisGHBTHYES ¥ 5.6 mg;
& R | 01 glacl
oA ER s 03 He FEIRE £ phlchtSba AL fokne 06 Bepeo giaci

resenr I nvention for co- dru

g
Hdﬂ% B ankidd) t&%@étﬁmevbas(sﬂfﬁxd)tferr E(mjn, and thep kpdumezpRopaTOnydride
formulated in 12. 5%

(62.0 mg; 0.980 mmol; 1.97 equiv). The solution turned a light straw-yellow in 30-mm.

sul fate salt

Afier stirring for 2 d at room temperature, the re;c'u'on was worked up by pouring the
mixture into 50:50 saturated aqueous sodium bicarbonate-ice. The white precipitate formed
was extracted with ethylacetaté (2 %20 mL). Thé combined organic layer was extracted
again with 10 mL satd sodium bicarbonate, dried (anhvdrous Na,SOs), filtered, and

concentrated by rotary evaporation to yield an orange-vellow oil that solidified on standing.



Cr emaphor e: 12. 5% Et hanol : 75% normal saline) as

de rein. Syngeneic CT-26 Colon carcino
ceﬁ%;io\ag%g&snj ected I.V. in order to establish |%T/U82003/03]77]
netastases in Balb/C mce. Beginning 10 days after
cells were injected, indicated test agents were given
|.P.. every 3 days for 3 cyri®s. Aninals were
sacrificed at day 20, lungs were collected, and

Thew?u@er@%s &?Etaﬁ#g@ EoRWitRLtelate-hBRat R@!Weldﬂi% 9 mg of an orange foam.
tOmor

Ungs m nus the average wei ght of
MS v+ cﬂemmlfommg@) N=5/ gr oup, p<0. 02.

6, 7- bi s(4- hydr oxyphenyl ) -pteridin-4-ylamne, sulfate
salt (conpound A - mthg formul ated in 50%
PEG400: 50% wat er) and 6 Wﬂﬁf

di phenyl - pteri di ne-2, 4-di am ne (corrpound B - |n th| S
exanplaafioc ANGR e THER ADYo WREFH 1 :

Fl GUR are shovvnln Fl GURE 4. Inthls madel as
shown in Fl GURE

[03@ 0¥ Tbe QMW%?WQWMW ER e ?f vaicul?st?ntlcnaegcntg Sf %he invention
alo§§ &Ed (F QIR AN th éﬁéﬁio&él‘dp)éuﬁedigemd fdrumatmdmu Dﬂ@mcery FIGURE
as a stand al one agent or

eat er _t.h
2 shomisinahogistic HD OEESEE thecgny KAITHE b R g

o RSB L Aotk 2t s n 0

0% as a stand al onfe g
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40395 PBIGUISE 3RNows 2 photo of representative lung samples from the experiment

shown in FIGURE 3 with 6,7-diphenyl-pteridine-2,4-diamine (compound B - in this
example formulated in 50% PEG400:5 0% water) and doxorubicin (in this example
formulated in 50% PEG400:50% water). The tumors in the lungs are apparent in the
vehicle (control) lungs, and the vasculostatic agent plus doxorubicin treated lungs show 2

dramatic reduction in tumor burden.

[0374] FIGURE 6 illustrates the effect of compounds administered in conjunction with
docetaxel (T axotere® - in this example formulated in 12.5% Cremaphore:12.5%

Ethanol:75% normal saline ) in the in vivo model of metastatic colon cancer (CT-26
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[03777] The results of the studies shown in FIGURES 7-8 indicate that representative
Compounds of the invention show inhibition of vascuiar leak in vivo. There were no effects

on T cell proliferation in prescribed dose range (see FIGURES 10-1 1) and no effects op
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metastases in C57 mice. Beginning 10 days after cells were injected, 100,000U of IL-2

and/or indicated invention compounds were given LP. every 8 hours for 5 days. Animais
were sacrificed at day 18, lungs were collecied and scored using image analysis software.
N=5/group, p<0.02. N-(2-(1H-indol-2-y1)-phenyl)-phthalamic acid (compound D - in the 1
mg/kg range, in this example formulated in 50% PEG400:50% water) and 6,7-bis(3-
hydroxyphenyl)-pteridine-2,4-diamine, sulfate salt (compound E - in the 0.1 mg/kg range, in
this example formulated in 50% PEG4CO:50%' water) typically had no significant impact on

the anti-tumor activity of IL-2. Invention compound concenirations are listed in parenthesis.
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(compound E in the 0.1 mg/kg range, in this example formulated in 50% PEG400:50%

water), are effective in reducing VLS by 80-100% in vivo.

[0384] Both of the exemplary compounds performed well in important initial tests,
including 1) inhibition of VLS at normal and elevated doses of TL-2; 2) no interference with
II-2 mediated anti-tumnor activity; 3) no inhibition of IL-2 induced T cell proliferation in the
Tlikely .therapeutic dose range; and 4) neither compound elicited gross observable

toxicity. These results indicate that invention compounds could be used in conjunction with
IL-2 o prevent dose-limiting VLS and thereby increase the clinical application and

therapeutic dose range of IL-2.
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2 salt) 2-[2-(1Hindol-2-vl)-phenyl]-isoindole-1,3- i
1.5 mg/kg dione 3 OHI N ,NI7N CH ~'N N 1.5 ng/kg 3
HONN-1 1 N-~ OHO
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éﬁ%ﬂgl é I—%drox henyl ) - N-[ 2- (1 Hi ndol
gy FAVpINg 8 de lunos Pauents with ARDS experience severe

::é;té;dsbbﬁ gﬁkﬁ?ﬁ aﬁg gfei{)!)g %ﬁqﬁhé Riek Rl %ﬂnlan]ong(hfregsungog) because of

IFELOLY [fjuhwr @;apqowémgsp)bem Fallddkoieiofi el folowHn:-taRen Won-

C’fé[iggf%ﬁ@ aﬁﬂgﬁy s I?%I?cﬁ%aéred—?egpﬁabﬂ@ Bul.pp@pkrgf sgema; Stiff lung; Shock

BByl Rsriprodiembenzabae; A
r%ﬂ[ea?ngglvg ndol %} phenyl ca ;: %tg rrr%sﬁllmtol'vomsstrersra ﬂzndrgm e. Two

caop e apvegtion were selected for mitial study in the reduction of
ARBgdr oxy- 5- ( 6- phenyl pteridin-4-vliamno)- 0.5 ng/kg 6
benzenesul fonic acid
§ Phenyl pteridin-4-vlam no)-auinolin-8-ol 0.5
[ﬁa ¢ W1ss mice were given an intraperitoneal injection of 1.5 mg/kg Oleic Acid of

(in this example formulated in saline) and/or invention compounds. Four hours subsequent
to injection animals were sacrificed followed by collection, biotting and weighing (wet
weight) of the lungs. Lungs were then dried at 80°C for 24 hours and weighed (dry weight).
N=4/group, 6 ,7-bis(3-hydroxypheny1)-pteridine-2,4—di_amine, sulfate salt (compound E - in
the 0.5 mg/kg range, in this exampie formulated in 50% PEG400:50% water) typically
reduced ARDS-induced edema by >50% while 4-[4-amino-6-(3,4-
dihydroxyphenyl)pteridin-7-yl]benzene-1,2-diol (compound F - in the 0.5 mg/kg range, in
this example formulated in 50% PEG400:50% water) typically reduced ARDS-induced
edema by >100%. The results are shown in FIGURE 12.

[0387] EXAMPLE 4
[0388] INHIBITION OF VEGF-INDUCED EDEMA

[0389] Miles Assay Data
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6-{[(Pyridin-2-yimethyl)-amino}-methyl}- | ; 4
pteridine-2.4-diamine 0.1 mg/kg_
6-{[(Naphthalen-2-yimetiyl)-amino}-methyl}- 0.1 me/ke 4
pteridine-2 4-diamine ) =
2.3-(3,4-Dihydroxyphenyl)-pyrido[3 .4- 0.01 mg/kg 6




into the derms (dermal bluing) according to a 4 point
S ' . tem (3= maxi mal bl uing, >75% of response

i %éﬂ%‘c’: Aéfgtreat ed animal's; 2= medi um bl ui ng, >2%GHBRAV03/031721
<75% of vehicle-treated animals; 1= mniml bluing,
<25% of vehicle-treated animals; 0= bluing equivalent
to saline injection sites on & animal). |ndividual
scores for 4 injection sites (from2 separate

anj mal s) ver eTsun and are shown aPoge scal ¢ of GedZ,
with a Ipvver scorée i ndi cating thengyeagen ant '_(Sc%féed}"%)-u)
activity; nagazinlialamgd.l VENI CT €-TT €at ed yr oups scoure =
val ue of 12, based on The scoring systemouttiTed
above? &8 - IR AR b B L €St - agents—to+nftuence
edemn indlmeﬂl‘mdﬁ%hggn%thher t hah IEAGE W%s al so4

t es Péi-diGonp o pIderotiphad)pteRdinl -S| app] J cati onm i o ted-
edenn_f grimtrobdinyinchineckaic usi ng hi stahf%%s an 4
agorilstdiaipy-c-Exydpipbenrpesiionn pbel gy, 1T eat nent Dosge

LI aSgor Etphens} dbvdjoctlorigalr as Sclor e Wi t I Nt st ami ne ad
(malka BW (scale of 0-12) agonist (scale of [0-12)

g9

Vehi*dt@ines-got-digysrpayphegyDpretigidr b xly phe vl ) oo -
pt 4_5' thp-Aial cilonesalt | kg 4 3 %&Qr/réfe sal t >
6. [7-

BHENRY f‘iﬂ{gﬁgﬁg@*ﬂ_ﬂm&ﬁnﬁs MY/ (k ety RO 2004/ 030$35

mie.salt, S—TFri hydr X =\[=

Eas: ﬁﬁgﬁ%ﬁiﬁﬁﬁ’gﬁﬁ‘ﬁ " 1. 50ma/hgke " 7 6

R uE vy Ci-inget—2—y—34-5
Spﬁ%%g@- aﬁfg%y / ats wers first injected 1V ‘with Vehicle alone of tedt dgent, followed by IV

injection of Evans biue dye, followed by intradermal Injections of saline and VEGF (200
ng/injection site) along both shaved flanks. After 45 min, intradermal Injection sites were

photographed and then scored by a blinded observer for extravasation of Evans blue dye

mto the dermis (dermal bluing) according to 2 4 point scoring system (3= maximal bluing,
>75% ofresponse in vehicle-treate_d animals; 2= medium bluing, >25% but <75% of |
vehicle-reated animals; 1= minimal bluing, <25% of vehicle-treated animals; 0= bluing
equivalent to saline injection sites on same animal). Individual scores for 4 Injection sites
(from 2 separate animals) were summed and are shown as a scale of 0-12, with a lower
score indicating the greaier anti-edema activity; note that all vehicle-treated groups score a

value of 12, based on the scoring system outlined above.

[0391] The ability of test agents to influence edema induced by agonists other than VEGF
was also tested. Compounds cited in this application inhibited edema formation induced

using histamine as an agonist, for example, as shown below.

Treatment Dose Score with VEGF as | Score with histamine as
(mg/kg BW) | agonist (scale of 0-12) | agonist (scale of 0-12)
Vehicle 12 12
6,7-bis(4-
hydroxyphenyl)- “ ) -
preridin-4-ylamine 1.5 mg/kg _ 4 E
sulfate salt
6,7-Diphenyi- A
nteridin-4-ol 1.5 me/kg > 4




The ability of test agent to influence vascul ar edemn
was tested as above, except that the ability to bl ock
ed@pWes L est ed using either VEG- or histamne as the
agoni st (25’0 ng and 10 siiniection site, PCT/US2003/031 7
respectively). [0392) EXAIVME 5 [0393] REDUCTI ON QF2003031721
MYOCARDI AL, | NFARCTI ON [0394] Mocardial Infarct Data
[0395] A rodent nodel of acufgg nyocardial infarct, in
whi ch the proximal |eft anterior descending coronary
a P ter Rrinydroil) [T's ocel uaedl for—66—++-n—folloued by
r epert Fuindodr, was - used tio deternine whether test .
ageWtEp@duced IMHE size at 24 hours. | Several 7 !
exanpaerof the canpounds cited in this|application i
2,5, 32 [7InV, - P = I L
SKQH. oaﬁiﬁ’t"élt reduced infarct size as cofpared—o
@nggngal;cfde' t udy 'Ptmgﬁ\‘geatlrrent Dose Infarct (% AARy | %
Infarct —(monf—BW—+reanr——SEM__1_reduction  Vehicle
The 2bfirdeBesk 1Ben: Rl hvdr oxyphenyl ) -pteridin- 60.6 =
ab__l_.ng_m gé%.e?-a\g/?nﬁ?ﬁﬁ’gﬁ%nﬁﬁv Sl e un ohed BAatOVE; Ree that the
gLy lekzdeRa ciah yaated xypb entdr idine-2 4, -di am ne.
anéﬁgr%%m oride salt 36,3 = 6. 3@%&%{/@%"‘%‘3@%&4@0015@(200ng
HE dPA°Ri S -T8sDectvely hv dr oxyphenvl ) pteridin 7-yl ]
phenol 1.0 46.4 = 2.6 Not signincant aihvarochioride

al t_. \\D 2004/ 030635 PCT/1.JS2003/ 031721 181
(0393} EXAMPLE 3 '

[0393] REDUCTION OF MYOCARDIAL INFARCTION

[0394] Myocardial Infarct Data

[0395] A rodent model of acuie myocardial infarct, in which the proximal left anterior
aescending coronary artery (LAD) is occluded for 60 min followed by Teperiusion, was

used to determine whether test agents reduced infarct size at 24. hours. Several examples of

the e e
compounds cited in this application sigmnicantly reduced infarct size as compared to
controls.

Study # Treatment Dose | Infarct (% AAR, % Infarct
— (mg/kg BW) | mean + SEM) reduction
1 6.7-bis(4- —
hydroxyphenyl)-pteridin- 1.3 .
4 yiarmine sulfare salt - 60.6 1.8 20%
Venicie ! =
-— - 540=+209
6,7-bis(3,4-
2 dihydroxyphenyl)-
preridine-2,4,-diamine, 1.5 i 3161 27
hydrochloride salt ) . 363263 33%
3 | Vehicie 34.0+2.0 |
3-[2,4-diammo-6-(3- —
hydroxyphenyi)preridin-
7-i] phenol 1.0 464£2.6 | Not significant |

dibvdrochioride salt |




3-[2, 4-di am no- 6- (3- hvdroxyphenvl)pteridin- 7-yl]
phenol 0.1 3 7 5.8 SO@bdihvdrochlorldehsaI})Vbhlcle
6 W@ 2@+A3063 [ 4- ami no- 6-( 3, 4 di hydr oxyphenyl ) pt endi
7-yl | benzene[l 2-diol 1.0 nyl kg 40.1 2.0 35% chFaLSas/031721
salt 4-[4-am no-6-(3, 4- 37.% = %iGQ
di hydr oxyphenyl)ptendin- 0.1 m-/1cQ o .
7-y¥]ben¥ene ,2-diol v o 40t8% 4 chloride salt
-7 Bis\‘ 39 117.5_ hvd oxyphenyl) - pteri di ne

Z-yl ami nen Iy‘%g‘*‘dlt“mmeﬁ(ﬁe 1.0 ng/ kg 37% salt T
6. 7- Bi s( 3-

fenyljpregdin-p |, oayphenyl di 30
4-y| ani ng hwzg,&,ﬁﬁe“‘;age D. 1 my/ kg 37% He’{t' \}ghl ¢ °

e

54,9 = 3]T 4lJ|ClIIIIUU\u

ng/ koor 3B t 6, 7-bi s(3-
hydr oxyphenVmenRbLEl b gglne- 0.6 myged kgl tTW1+20 35%
chloride sa.lt

hydroxyp’lcné{;% £ C|4,' 7 = \I| 1 nhnnnl di tﬁ‘lﬁﬁ'ﬂ:éd 0.5
en 1€

4-[4-amino-6-(3,4-
dihydroxyphenyl)pteridin- :
7-ylJbenzene-1,2-diol 0.1 mg/kg 40%
4 chloride salt |
6,7-Bis(3- |
hydroxyphenyl)-pteridine- i .5 .
4-ylamine hydrochioride 1.0 mg/Lg 37%
salt
. &.7-Bis(3- 39.1 £42
‘hydroxyphenyl)-pteridine- .
4-ylamine hydrochloride 0.1 mg/kg 37%
' salt

w
~
—
H

(e
(@)

l  Vehicle | 549+3
3-[2,4-Diamino-6-(3- .

hydroxyphenyl)pteridin- - o ‘ i

7-yliphenol dibromide 0.5 mo g 31.6+£6.2 42%

salt

6,7-bis(3- -

5 . | bvdomphenyDperidine | 0.5 mg/kg 378245 31%

__2,4-diamine (PF1) '

§,7-bis(>- 354+ 1.
hydroxyphenyl)-pteridine- | 0.5 mgkg 35%
2.4-diamine (PF2) :

6,7-bis(3- 38753
hydroxyphenyl)-pteridine- 0.5 mg/kg 29%
2.4-diamine (PF5)

Mvocardlal Infarcts were created in Sprague-Dawley rats (200-300 g body weight) by a
60 min occlusion of the LAD followed by LAD reperfusion. At 90 min post-reperfusion,
either yehicle alone or test agents were injected IV. At 24 hr post-treatiment, the ischemic
zone (area at-risk, AAR) was delineated by re-ligation of the LAD followed by IV
injection of alkali blue dye, after which hearts were sectioned along the short axis and
stained using triphenyltetrazolium chloride to delineate viable from i Infarcted
myocardium. Photographic images were then analyzed using morphomeiric software io

. calculate infarct area as a percent of the at-risk area.
Study 1: Group sizes N= 5-6; 6,7-bis(4-hydroxyphenyl)-pteridin-4-ylamine sulfate salt
differs from vehicle control (P< 0.0005 ).




5 2.4-diamine (PFl) 38 _4.51 /0 6,7-bis (3 3
hWir BPREYL) - Pteri di ne- 0.5 my/kg 5.4 ~ 1.8 35%11t
2. 4-di ai ni ne (PF2) 6.7-bis( - 38.71- 5.3 T/US2003/03172)

hydr oxyphenyl ) -pteridine- . 0.5 ng/ kg 29% 2. 4-di am ne
(PF5) Myocardial infarcts wen e, creat ed in
Sprague Dawl ey rats (200-300°g body weight) by a 60
{olo t.ne LAD fol |l owed by LAD reperfusion.
Z\g tﬂ%o Cdrgﬁlsp %Solgeﬁe % (RS G- A1 drpreyphgaYi)-plegidine e diamine
thasitochigeidt SalveifRrd b8 LgeelYntd ost-treatment,
b%w}_& ischemc zone garea at -] SLG&,‘Z%I[Q?D s delineated
e Iqﬂ'@‘éR piges M 3tTié-RaplitolinoweE- H&drd))l\&phélj\&)‘g‘)tdrﬁﬁl 9fy1] phenol

f ch_.hear were sectioned
?’%ﬁdééﬁhﬁméw?ﬁg"r‘?‘ 08 s R BRE IKF optrol (< 0.03).

tSthgihe iyrbte biz ek idinatial ac de(del
e s o el iorat el {47

t r di
e e ot hiant P -Botle Aaetp i mine
ll'!jlfdﬁfcﬁfondé et @&hﬁeﬂ%&@@tdl@ér EBg Ak dd ggntr%‘i &Q 0. &;)udy

Group sizes

6§t?d3b? s>c[A’-%Dmyﬁh(eM@oxpphenﬁ)meﬁdmlmmmn&t&mhﬁde salt was

3807 o5i5e 8 A BB DA . i mupgpheey brppridine.2.6-

sdlmme s ﬁehvered as one of three roduct formulations Q‘Fé— 2.8% hydroxypropyl-

Cg 3 4-di h e dro hen -pteridine- anune’
ER/&W EH é|§4 ﬂé/(f fed OQB&nEDam il 24) mbhpH 6lcitfesbuffer; PF2=
3 T3 %gﬁﬁgﬁo%yﬁﬁmﬁ S Gy g oK n 20 mM pH 3
pmembuffm awr msm mﬂfodbutylaétheﬂB clbdeBititnd 0fohes s from
Dgl cI control . . 03).. .Study 4: Goup sizes N=
H’V’EP Rn%}ﬂ L pH 3 pigpinintisry SivewnsizestNst 5-6i ail treatment

groyﬂs]dbﬂazmcri@vamare%ﬁdmwﬁk erogle salt and
6, 7- Bi 3(3 hydr oxyphenyl ) - pteridi ne-4-yl am ne

de sal differ f
[Ogé%] eéo %\Ifﬂngéﬁua e}s&xtrqrgee Séf?r%ﬁﬁép?dﬁ?ﬂbéd absxrre e;;gl that the timing of
3. A 7- |
O e deggi{h?d@é@%”ﬁ?@é%@&w Bl odidag)
- adptinisga®n7as). $®%005bdwwnétéﬁuldnerﬁr@m,dk[ﬂﬁ—&aﬂmm@3n ne
hyﬁgélﬁﬁ yé)@[ ed. 2 S‘i,’]rﬂisgf @ﬁ'xfd?%c e St won At oth 60 and

240 min post-occlusion.

Administration £
Treatment time (min post- Infaret S’/o AAR, Yo Inf;a.rct
occlusion) mean *+ SEM) reduction
Vehicle 60 34.0x2.9
32, 4-Glamino-6-(3-
hydroxyphenyl)pteridin- -
7-yl] phenol 60 . 21.6x5.7 60%
dihvdrochloride salt '
3-{2,4-diamino-6-(3- 18.8 x5
hydroxyphenyl)pteridin- 120 8236 -
7-y1] phenol == 65%
dihvdrochloride salt ] '




[ 3-cycl odextrin, 1.84% PEG400, -and 0. 009% EDTA in 20.

I-tyate buffer, PF2= 1.8% _
m(?gli'i’gﬁ’g% -[3-cycl odextrin and 0.06% PCT/US2003/031721
pol yvi nyl pyrrolidone in 20 M pH 3 <citrate buffer;

PF3= 0. 8% sul fonbutyl ether-[3-cyclodextrin and O. 03%

pol yvi nyl pyrrolidone in 20 mU&sH 3 citrate buffer).

—Group-sizes N=5-6; all treatnment groups differ from

vehi cl e |co%1E2r40<11 anfp<t-@- 0b) . [0396] The lfol Lowi=ngo
0

studi es ﬁ?;ﬁ’i%%‘l“ﬂé’ﬁ ps descgjpbed above, except that .,
the timjng °
3-[2, 4- u'| dﬁ"ngr Spende Al o oy phenyl )y pterdisn 7.yl ]

=G~

%
phenol dlﬁg,é 91 gpr[e(a | st ratléﬁ"(ﬁtQO 1
nmy/ kg) S Valyh8kknoll N ne grp@apd 246 [ 2, |4- di am no- 6- (13- 359
hydr oxyphe#nddrdqehiede eiin- I7- yl ] phenol di hydr ochl ori de
salt was adm nistered at both 60 and Z240—mmn

P@sdupOietdSNAN 4-AdGH NE34 1 o-3/(8 L EE M nn -yl] phenol
il L B i e

hydroxyphenyl)pterldln- 60 21.6 +
w39§rg%g£&29V|} phenol di hvdrochl oride salt '
52 4-di am no-6-(3- 18.8--1 5.6

[0R98T &xyqeinemptiyipifesietial strdk0ir® WHichiny hld d@RQral artery is

di hvdr.ochl ori de salt. WO 2001/ 030635 PCT/ USZOOS/ 031721
P fglgngutlfy ?cﬁ ua?cg 38 oSt tegk:teg;gn;e Wwhetber test agents reduced infarct size at 24

hduy€lrse t i 2%

e el Gl b BT ey
arct size as compared to controls, and to a greater degree than two commercially

available compounds (PP1 and SU6656) described in the literature as Src kinase Inhibitors.

Infarct area in
St;dy Treatment mm’ % dInfa:rct
- (mean=SEM) |  Tecueton
Vehicle 42.4+6.25 —
PP1 354164 Not significant
SU6656 243%353 Not significant
6,7-Di-pyridin-2-yi- n - _
1. pteridin-4-ylamine 2721£263 Not significant
6,7-Diphenyl-pteridine-
7-Diphenyl-pleridime-2.4- 202+4.19 52%
N-(2-(1H-Indol-2-yl)- < m
phenyl)-phthalamic acid 156£5.16 63%
Vehicle 39.0+ 3.0 -
5 6,7-bis(4- :
hydroxyphenyl)-pteridin— 183+26 33%
4-ylamine, sulfate salt

[0399] Cerebral strokes were created in mice by permanent ligation of the middle cerebral
artery using a cauterizing tool, followed 6O min later by IV injection of either vehicle alone
(50% PEG400 in water) or test agents (at 1 mg/kg BW). Twenty four hours later, brains

were sectioned and stained using tripheny-1tetrazolium chloride to delineate viable from




hydr oxyphenyl )pteridin 7-yl] phenol 60 and 240 55%
di mwazoebdoesd de salt Goup sizes N= 4-5; all _
3-[2,4-dianino-6-(3-hydroxypheny|)pteridin-7-y|]PCTABZMBNN7N
phenol di.hydrochloride salt treatnment groups differ
fromvehicle control (P< 0.0Q1). [0397] Stroke Data
[0398] A rodent nodel of ceré@ﬁal stroke, in which the
m ddl e cerebral artery is permanently occluded, was
infaxsted tissugePhatagraphioireagrs werethen agdptei usET menghométzir cofiware to-
4 hours Several exanpl es of the conmpounds
cﬁb@ﬁ%@&h& %8 application significantly reduced
infarct size as conpared to controls, and to a greater
dSgudyd : Ghoup dixas N-oprsetieicl- ﬂgpheﬂyqitd:raﬁh@, araiipicmt s (2- H'?Ilmdol 2-
ant)-fhebAS ShthdiRatt hdiedrdups Bifr iokeveHitE Somfol BF€0.55 BASE< 0.01,
|magﬁ@gn- Study Infarct area in % Infarct Treatnent
(nean SENT) reduction Vehlcle 42 4 - 6.25 PP1

3| Aﬁyz, %r%uﬁ'%%fe?l@!‘lsf?'\/‘i@é“lk enyly=pt -4-ylamine, sulfate
! gﬂg{f& @%&‘ﬁ{ﬁ) Sl gnl I%c’él% 06) §,np§n&$ n¥

6,7 Di phenyl -pteridine-2,4- 20.2 - 4.19 52%di o
N-(2-(1H I ndol -2-yl)- phenvl)-phthalamc acid 15.6 -
[64005 BXAMVNMLE 61 e 39.0 = 5.0 6,7-bis(4

hydr oxyphenyl )-pteridin- 18.3 - 2.6 53% | 4-yl ani ne.

el AR O PSR SRR o

J_y Tbl

[0402] The ability of compounds to inhibit the activity of two Src-family kinases (c-Src and
Yes) was directly tested. The table below presents data for several compounds, which in

most cases inhibited one or both kinases at-concentrations of <10 M.

Src kinase Yes kinase

Compound (ICs value) | (ICsp value)

6,7-bis(3-
hydroxyphenyl)-pteridine- 27.6 WM 3.8 uM
2-amine
. 6,7-bis(3,4-
dihydroxyphenyl)- "
pteridine-2 4-diamine, 2.6 M L1 uM
hvdrochloride salt
2,3-(3,4-
Dihydroxyphenyl)-
pyrido(3,4-blpyrazin-8- 1.6 pM 1.0 uM
vilamine
4-[4-amino-6-(3,4-
dihydroxyphenyl)preridin- " n
7-ylJbenzene-1,2-diol 1.3 uM ND
chloride salt
6,7-Bis-(3,4-dihydroxy-
phenvl)-pteridine-2,4-diol 1.8 pM 0.9 uM
3,4-Dihydroxy-N-[2-(1H-
indol-2-yl)-phenyl]- 337 nM 303 oM
benzamide
2,3-Bis(3.4-
dihydroxyphenyl)-
pyrido[2,3-b]pyrazin-6- 1.3 uM 756 nM
ylamine dihydrochloride
salt _ |




artery using a cauterizing tool, followed 60 mn | ater

(&Bd )(eSCtI on of either venhi cI e alone (5Q% PEX400

éﬁ or test agents (at 1 ng/kg BW .  Twent PCITasR003/031721

hours | ater, brains were sectioned and stained using
trinhenyl tetrazoliumchloride to delineate viable from
WO 2004/ 030635 PCT/ US2003/ 034721 184 infarcted
ti ssue. Phot ographl c images were then anal yzed usi ng
nmor phonet M C SOf 3 BREE tO (Catcutatemfarct—area.
Study 1. Ghedysied®Si ; the
6, 7- di phenyd-vmy?}nv‘?ﬂ?&%fll dil8H0 BMd N- (A3 4M- i ndol - 2-
yl ) - phenyl) - pht hakian ¢ acild groups diiffer fromyvehicle
control (P< B-[0bmamd- (< 0.01, respedtively). Study 2:
G oup si ze$hrgEogplenyliploudin- 0.8 UM ND i
6, 7- bi s(44h cbf%s‘(‘}?fmér?;ﬂw} pterl'gi n-4-ylanmine, sujfate

salt group pl. I qnfj‘?‘n vehicle control (P< 0. 006).

[ 0400] EXA 8 | NH Bl Of LlY

Kl NASES. CMEME[IW 3[1)0402] ’141@161 li téjg coppounds
to inhi bi T THRERbAG Ly of two—Src=fanity—kimases
(c-Src and vées)1Masalyect| yobegyed.| Thestppl el bel ow
presents data fonansveral [conpounds, which in post
cases i nhijbi t edé,omezor botlh Tdnases at concentrhations
of < 10 M| h@beryoienyl)-Brridink| nasg 8Yrﬁ\§1 kiinaseypf | C5p

val ue) (| (5bYigmingydrobgmige

hydr oxyphe 27. 6 M3 8 ILLM 2-ampe

6, 7- bi s( 3, yl)- 6M1.11 M

pteridi ne- rochbl2omvde |sal 7.0 udf3-(3,4 i
Dhhydr oxyp 0 M pyrido[ 3, 4- b] pyr hzin- 8

[7-(2,6-Dimethyl-phenyl)-
benzo[1,2,4)triazin-3-yl}- 925 nM 822 aM
_ phenyi-amine
[7-(2,6-Dimethyl-phenyl)-
S-methyl-
benzo[ 1.2 41triazin-3-yl}-
phenyi-amine
4-{(Phenyl-pteridin-4-
ylamino)-methyl}- )
benzene-1,2-diol 420 oM ND

294 nM ND

4-[2-(6-Phenyi-prenidin-4-
lamino)-ethyl)b -
Yiomin)-ethylbenzene 317 oM ND

Kinase reactions were conducted in 96-well plates by combining recombinant human c-
Src or Yes (280 ng/well, Panvera, Madison WI), ATP (3 uM), a tyrosine kinase substrate
(PTK2, 250 uM, Promega Corp., Madison WI), and test agents (at concentrations
ranging from 1 oM to 100 pM); the buffer used was Src kinase reaction buffer (Upstate
USA, Lake Placid NY). After reacting at 90 minutes at room temperature, residual ATP
was determined using a luciferase-based assay (KinaseGlo, Promega Corp.) as a measure
of kinase activity. Data from four wells were then averaged and used to determine ICsg
values for the test compounds (Prism software package, GraphPad Software, San Diego

CA). ND: not determined.



vlam ne 4-[4-am no-6-(3,4 dl hydroxyphenyl)pteridl.n-

1. /oNiv+4/086gsk j benzene- 1, 2-di ol chloride salt PCT/US2003/03172
6. 7-Bi s- (3, 4-di hydroxy- 1.8 | LM0.9 M 031721
phenyl } pteridi ne-2, 4-hol 3, 4-D hydroxy-N[2-(1H

i ndol - 2-yl ) - phenyl | - 337 nM_303 nM benzarni de

2,3-Bis(3.4- dlhydroxyphenylg pyrido[ 2, 3- bl pyrazi n- 6-

1.3 M 756 nM ylam ne di hydrochloride salt WO

2004/ 0311635 PCT/ uszooyﬁémmiﬂ 185 6, 7- Bi s( 3-

hydr oxyphenyl ) -pteridine- 10.0 um 6.3 UM 4-yl ami ne

Py CERERCACORINVEN TIdN EHREP GUNDEON ANGIOGENESIS

di hydFexyprenyt)ypter rdarm=—0. 6 uivt ND

7-yl]benzene-1. 2-di ol net hanesul fonate 3-(3-Am no-

[04ioe Refcitrik: | RIGUERA N Fand )4; a HRurndin6d8 of khgipaeesik was used to
7- Napht hal e
screen coenpounds or %he¥r capacity to inhibit angiogenesis. The graph presents

representative examples of compounds cited in this application which successfully inhibited
angiogenesis in vivo. In the graph, compound A is 6,7-bis(4-hydrquphenyl)-pteridin-4—
ylamine sulfate salt. Athymic WeHi (nw/nu) mice were first injected with 400 uls of an ice-
cold tumor-derived extraceliular matrix substrate, matrigel (Becton-Dickinson) infused with
400 ng/m! of bFGF or VEGF (R&D Systems) which rapidly solidifies into a subdermal plug
at body temperature. Mice were subsequently injected intaperitoneally with 10 mg/kg of
the indicated compounds bid for four days. On the fourth day mice were injected
Intravenously with 0.5 mgs of a FITC-conjugated endothelial specific lectin (Banderiea
Simplifica, Vector Laboratories). Twenty minutes after injection of the lectin, mice were
euthanized, matrigel plugs were then extracted, solublized in PBS with mechanical grinding
and the fluorescent content of individual plugs was quantified. Values shown are

normalized to control values from groups of 5.

" [0404] Although the invention has been described with reference to the presently preferred
embodiment, it should be understood that various modifications can be made without
departing from the spirit of the invention. Accordingly, the invention is limited only by the

following claims.



benzo[ 1, 2,4]triazin-3- 0.9 uUM9.3 u.M vlamne 8 . 8
U ND 4-yl atni ne hydrobrom de salt

7- (V20 THi#B304eT orret hyl - phenyl)- 9.2 M 7.0 uM benZ§T[US2003/031721
1.2,4]triazin-3 vlam ne [7-(16-Di nethyl-phenyl)-
benzo[ 1, 2,4]triazin-3-yl]- | 925 nM 822 nM

phenyl -am ne [7-(2, 6-D nmethyltgghenyl) 5-nethyl- 294 .
nM ND benzo[ 1, 2,41t 1lazin-3-yl] henvl-am ne
MKAHhISmA]MEDiIgj n-4- | ylam no)-nethyl]- 420 nM ND
benzene-1, 2-di ol 4-[2-(6-Phenyl -pteridin-4-

yl am no) - et hyl ] benzene- 17 nM TTD 1 2-di ol Kinase
rleact ifofsoRgand of smebse€l: i n 96-wel | pl ates by

conbi ni ng reconbi nant human c- Src or Yes (280

ng/ wel |, Panvera. Madison W), ATP (3 11A), a tyrosine
ki nase substrate (PTK2, 250 M Pronmega Corp., Madi son
W), and test a (at concentratiorns ranging {Z ?
nMto 100 M; was g sereat on
buf fer (URsly After reacting
at 90 m nutes esi dual ATP was
det ermi ned usi ng [ ay (Kinased o,

wherein:

each Ry is independently -H, -COOH, -OR’, -SO;H, wherein R’ is —
H or lower alkyl, or when x = 2, each R, is taken together to form a 1,3-
dioxolyl ring, or

each Ry is independently alkyl, substituted alkyl, alkenyl, substituted
alkenyl, alkynyl, substituted alkynyl, cycloalkyl, substituted cycloalkyl,
heterocyclic, substituted heterocyclic, aryl, substituted aryl, heteroaryl,
substituted heteroaryl, alkylaryl, substituted alkylaryl, arylalkyl, substituted
arylalkyl, arylalkenyl, substituted arylalkenyl, arylalkynyl, substituted
arylalkynyl, halogen, amino, amido, nitro, or thioalkyl,

R; and R; are each independently hydrogen, alkyl, substituted
alkyl, alkenyl substituted alkenyl, alkynyl, substituted alkynyl, cycloalkyl,
subsututed cycloalkyl, heterocyclic, substituted heterocyclic, aryl, substituted
aryl, heteroaryl, substituted heteroaryi, alkylaryl, substituted alkylaryl,
arylalkyl, substituted arylalkyl, arylalkenyl, substituted arylalkenyl,
arylalkynyl, or substituted arylalkynyl,

GisNH, O, S, or (CR”2)y,, wherein R™” is —H, lower
alkyl, or acetamido, and wherein p is 0-3, |

Ar is aryl or heteroaryl, and

X and y are each independently 1-4.



of Idnase activity. Data fromfour wells were then
averagedozasd used to determne 1C50 values for t ”
test conpounds (Prism software package, G aphPad Ferrusansnsiman
Software, San Diego. CA). ND. not determ ned. WO

2004/ 030635 PCT/ US2003/ 031721 86 EXAMPLE 7 EFFECTS

OF | NVENTI ON COVPOUNDS ON ANG NESI S [0403]

Referring to FIGURES 13 and 14, a nurine nodel of

angi ogenesi s was used to screen conpounds for their

gapac [ - ARg esi gra r.esen

re reg%%{g?qd\?gaggg%p gék’g%%g% gsu_r%gé@f?ésgﬂi%d?ﬁiagak are each
b}ﬂ%logmti on whi ch successfully inhibited angiogenesis

in vivo. In the graph, conpound Ais

6, 7- bi s(4- hydr oxyphenyl )-pteridin-4- ylam ne sulfate

sal t. AARpBLEd mf[tucﬁﬁymy) mce were first injected

with 400 uls of an ice- cold tunor-derived
extracel lular matrix substrate, matri gel \
(Becton-Dickinson) infused with 400 ng/m of bFGF or

VEGF (R8 D Systens) which rapidly 54
subdermal plug at body tenperaturg &\ Wer e
subsequent |y i.njected intaperitone
of the indicated conpounds bid fo
fourth day mce were injected intr
nmgs of a FI TG carppigat ed endot hel i dl spegific lectin
(Banderiea Sin I fica, Vector Lzboratgrigs). Twenty
m nutes after inj ' of the Fbcti'N m ceOwer e

eut hani zed, matri gel xtracted,
solublized in PBE with [ inding and the
fl uorescent cont TR Vi was
quantified. Val ues own arké” nornmlize o contro

val ues from groups of 5. 162104] Al ft hough t he invention
has been described with reference o tke-presently
preferred enbodinment, it should be x\st ood t hat
various nodifications can be nade w thout “(Rigparting
fromthe spirit of the invention. Accordingly, the
invention is limted only by thg followng clains. WO
2004/ 030635 PCT/ US2003/ 031721 187 WHAT IS CLAIMED IS

1. A conmpguepgh.of structure (I):
each Ry is -COOH, -OH, -SO;H, or —H,
Ry and R, are each independently hydfo gen, alkyl, substituted
alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl,
cycloalkyl, substituted cycloalkyl, heterocyclic, substituted heterocyclic,

aryl, substituted aryl, heteroaryl, substituted heteroaryl, alkylaryl, substituted
alkylaryl, arylalkyl, substituted arylalkyl, arylalkenyl, substituted
arylalkenyl, arylalkynyl, or substituted arylalkynyl, and

x and y are each independently 1-4.



O" GA (RO)x (R2) YT I N(R )y | wherein: each

Ro we dnggperdent |y -H, -COOH, -OR, -SO?H, Werein R

is - Hor lower alkyl, or when x = 2, each Ra i s PaK&§2003/031721
together to forma 1.3- dioxolyl ring, or each RO is

i ndependently al kyl, substituted al kyl, al kenyl,

substituted al kenyl, al kynyl18substituted al kynyl,

cycl oal kyl, substituted cycloalkyl het er ocycl i c,
4subst’thubmﬁ01hﬂto€rcm&MGI wheresd B, ; s(g@gg tus ¢
h eroaryl, substituted het g?ésar yl, al ky?danaﬁ/1 2nd R, are each

§??tuted ai kyl aryl, aryl al kyl, substltuted
aryIaIkyI arylalkenyl substi t ut ed aryl al kenyl ,
arylalkynyl -substltuted aryl al kynyl, hal ogen, am no,
Sam d@kcqnmnqundobxtntchlr@alngyl R and R2 are each
i ndependent |y hydrogen, aIkyI, substituted al kyl,
al kenyl  substituted al kenyl, al kynyl, substituted
al kynyl , cycl oal kyl, ubstltuted cycloalkyl
het erocycli c; substlQﬁaed heterocyclic, aryl,
substituted aryl, hetewoaryl, ?ubstltuted heteroaryl,
al kyl aryl , subst i t uteeNarsyl aryl al kyl ,
substituted aryl al kyJ®, aryl Ikenyl substituted
aryl al kenyl arylal%yn r subSTTTu@éd aryl al kynyl,
Gis NH, 0, S. or (@RL\)P ereig’R is -H |ower
al kyl , or acetam do, andswherermsp is 0-3, Ar is aryl
or heteroaryl, and x and y are each independently 1-4.
WD 2004/ 030635 PCTI US2003/ 031%p1 188 2. The conpound
of cl ai m hemtrerein RO is -000H, x is 1, and R and R2
are each

Z-Zs are each independently C, -C=0, N, or NR?, wherein R® is —H,
alkyl, or substituted alkyl, wherein said substituents are halogen, hydroxy,
0X0, Or amiIno, |

each X is independently halogen, -ORb, -N'sz, or -SRb, Wwherein
R’ is -H lower alkyl, -(CHz), NH(CH,CHs), -(CHy);morpholyn-1-yl,
-(CHa)3(N-methylpiperazinyn-1-yl), aryl, heteroaryl, -(NH-NH-R®),
-(N=N-NH-R"), wherein R® is H or lower alkyl,

each Y is independently -ORd, -NR%, -SRY, or —OPO3H7
wherein R® is H, lower alkyl, aryl, heteroaryl, -(CH;),NH(CH,CH,), -
(CH,)smorpholyn-1-yl, or -(CHa)3(N-methylpiperazinyn-1-yl); or

each Y is independently alkyl, substituted alkyl, aryl, substituted aryl,
heteroaryl, substituted heteroaryl, or halo gen, wherein said substituents are
selected from halogen, -OR, -NR*, -SR, -P(O)(OH), wherein R® is —H,
lower alkyl, aryl, or heteroaryl; or each Y is independently CH,glycinyl,
CH,NHethoxy, CH,NHCH zalkyl, CH,NHCH,t-Bu, CH,NHCH,arvl,
CH,NHCH,substituted ary1, CH,NHCH,heteroaryl, CH,NHCH,substituted
heteroaryl; or when n is 2, each Y is taken together to form a fused aromatic
or heteroaromatic ring system; and

m and n are each independently 1 1o 4,



hy dro% . A conpound of structure (I11): \(ROX

(R @"N""é’ N\ H(RLy Il wherein: each RO iRCT/US2003/031721
-000H, -OH, -S@3H, or -H Rl and R2 are each

i ndependent|y hydrogen, al kyl, substituted alkyl,

al kenyl, substituted al kenyl, 1@kynyl, substituted

al kenyl, cycl oal kyl, substituted cvcl oal kyl,

het er i t it t aryl ,
cubst T gen b, 1 b9, URY CLA N e T i 1 ¥ s o
p&lﬁnylwmyhydmyphmvﬂ uted al kyI aryl, arylalkyl,
LLEY yl al kyl, aryl al kenyl, substituted
Iinﬁréﬁﬂtﬁ 0gyl al kynyL or substituted aryl al kynyl .

and x and y are each independently 1-4. WO
620114/ 030635 PCT/ US2003/ 031721 189 4. The conpound of

cl ai M8omppHRdedf soReuwedIVDOOH. x is 1, and R and R2

are each hydrogen. 5 A conmpound of structure (I11):

(X)) mz2 zi i (Y)n Za

wherein:

Lisan arylehe, substituted arylene, oxyarylene, or substituted
oxyarylene linking moiety,
-C 15 5- or 6-membered aromatic or heteroaromatic ring,
each X is independently H, OR, NR;, or SR, wherein R is H
or lower alkﬂ, '
Zq1-Z4 are each indépendently CH or N, and

mis1tod4.



L5 Z~ I'll wherein: Z1-Z6 are each independently C,

-C=0, N. or Me, wherein Rais -H aikyL or

s E2HIBUeeS al kyl , wherein said substituents ar@CT/US2003/031721
hal ogen, hvdroxv, oxo, or ami no, each X is

i ndependent |y hal ogen, -OR, Rb2, or -SRb, wherein Rb

is -Hlower alkyl, -(CH2)2NH(E&H2CH3),

- (CH2) 3nor phol yn-1 -yl ,

T TR B RB LY )y heteroary

al kyl, each Y is independently -ORd, -NRd2, -SR or

- OPO3H, wherein Rd ig H_Jower al kyI aryl ,

heteroaryl - (CH2) 2NH(’CH2 , - (CH2)3nDrphon ‘I—iﬂdx
(CH2)3(I\I-rret hy\piger azi nyn-1-vl); or each Y

i ndependent l'y al kyt, substitut ed al kyl WN
substlg(ﬁ;ad_m eroaryl, itl tMer oaryl,
or hal’ogen inf sai d substi t ﬁe‘r‘éjct ed

fromhalogen -ORE, -NR2, -SR', -P(O( 2H Werein
R is -H lower @ kyl, aryI or heteroaryl_. or each
Y. is i ndependent\ y CHz2gl yci nvl ,  CH2NHet h ‘Qf/
CH2NHCH2 alwhekgin: CH2NHCH2t - Bu. CH2NHCH2ar yl ,
CH2NHCH2s ubst i tg#z% ar CH2NHCH2het er oar y
CH2NHCH2subst i BeRoEmily hydrpgsnn alkvh Slﬂlé'nﬂltecbach

Y is takemuhogether sdn@n{u@erdrmeﬁw%@«f OfREhGed ﬁ]gwm

het eroaromatic rin system and 'mand’n are
i ndependerfFipaliyl gnibatituiad cxmmm&r@@uwmmﬂmm&i&advcm

' ﬁlI?I(Z) wh ﬁ :j e 'rfa?vlvﬁ‘sgatél%d gy% heﬁe&; aryg ﬁg eteroarvI\I alkvlarvl substituted
4- hydr oxy piiieiai, ar@tallt;&tﬁheﬁ&ﬁﬁedt daﬁmmf aryfaikefy SRRGHACH
of structur eaJSsen\a arvlalkynvl or) substituted arylalkynyl,
Rj3 is —H, -SO3H, or -SO;NMes,
M is NH, CO, SOy, (CHz)p, Wherein p is 0 to 2,
G is aryl or heteroaryl, and
X and y are each independently 0-4.

8. A method for treating a disorder associated with compromised vasculostasis,
comprising administering to a subject in need thereof an effective amount of a compound,

wherein thg compound is set forth in Structures L, II, ITT, Ia, IV, V, or any combination
thereof. .

9. The method of claim 8, wherein the disorder is myocardial infarction. stroke,
congestive heart failure, an ischemia or reperfusion injury, cancer, arthritis or other
arthropathy, retinopathy or vitreoretinal disease, macular degeneration, autoimmune
disease, vascular leakage syndrome, inﬂérnmatory disease, edema, transplant rejection.

burn, or acute or adult respiratory distress syndrome (ARDS).



(X)(m/ \ CL\ / Z2 L4 TV wherein: L is an arylene,
subgt ipuesesssar yl ene, oxyaryl ene, or substituted per/us003/031721
oxyarylene linking noiety, Cis 5- or 6-nenbered

aromatic or heteroaromatic ring each Xis

i ndependently H, OR NR_, or wherein Ris H or

| ower al kyl, ZI-Z4 are each independently CH or N and

mis 1 to 4. WO 20U4/ 030635 PCT/ US2003/031721 191 7.

A compound of structure (V): j -(Rl)x / -(RLl)x NM

16N- MThé i MR herein the dis M1k

each R (n:i%sﬂgti)andependént Ierfmhgh r%égﬁ?ﬁépﬁiﬁ&gﬁﬁ%%&%e (VLS).
al kyl . al kenyl, substituted al kenyl, al kynyl,

ubstH | Kynyi cycl gal kyl .. substituted
1gycl ogﬁek%ﬁ&"ﬁ%ﬁ%‘%‘cgy &tﬁe%e,m &%@?fflﬁﬁﬁ&aﬁ‘@f'er ocycli c.
aryl, substituted aryl, heteroaryl, substituted
etergaryl, alkylaryl, substituted  alkylaryl,
1?” yl afmeﬁwmﬁ athergin, the dégordemnis i viirtaspial disease.
substituted aryl al kenyl, arylal kynyl, or substituted
aryl al kynyl ,
13. The method of claim 9, wherein the disorder is ARDS.

14 The method of claim 9, wherein the disorder is autoimmune disease.

15. The method of claim 9, whereiﬁ the disorder 1s burn.

16. The method of claim 9, wherein the disorder is stroke.

17. The method of claim 9, wherein the disorder is myocardial infarction.

18. The method of claim 9, wherein the disorder is ischemia or reperfusion injury.

19. ' The method of claim 9, wherein the disorder is arthritis.

20. - The method of claim 9, wherein the disorder is edema.
21. The method of claim 9, wherein the disorder is transplant rejection.
22.

The method of claim 9, wherein the disorder is inflammatory disease.

9
L)

The method of claim 9, wherein the disorder is congestive heart failure.

24, A method of claim 9, wherein the disorder is associated with a kinase.



.R3 is -H -SG8H, or -S2NwMe2, Mis NH, CO SO,
bp wherein pis O to 2, Gis aryl or heteroar ¢
andW ZgH/éfy{fﬁare each i ndependently 0-4. 8. A met hc /U 2003/031721
for treating a disorder associated with conprom sed
vascul ostasis, conprising admnistering to a subject
in need thereof an effectiveigapount of a conpound,
wherein the conmpound is set forth in Structures
1,11,11 | : ereof . 9.
2he fbret Bt ekt ifere LSBT BRLURE rketd
myocardi al infarction. st roke congestive heart

failure, an |schema or fusmn [
28rt hrh {npglogpf SEh RS \gp?rﬁlp %{:Ws aﬁ%‘ﬁ%ﬁse &Gfkonine kinase.

vitreoretinal disease. macul ar degeneratlon

aut oi mmune di sease, vascul ar | eakage syndrone '

27nf | ahmethorypf diage 34 .avhaseie the KIPRSHS S HATARE ¥8¥Fon,

burn, or acute or adult respiratory distress syndrone
(ARDS) WD 2004/ 030635 PCT/ US2003/03172] 192 10. The
25et hofl nfthodl fot fikading Widosien aisbemdedswrtti EpmpEmises vascatostasis,

I eakage syndr ome (VLS cl ai
adFenigEERE ey lseCTdHﬁ{?EJ Qh? %fﬁ’ﬁé}/ uﬂ gf a compound
é%§gﬁh§ Um%§£3|n the disorder is a vitreoretinal

The nmet hod of claim9, wherein the

di sorder is ARDS. 14 The nmethod of claim9, wherein
the disorder is autob@nune di sease. 15. The net hod of
claim9, wherein the er i m 16. The net hod
of claim9, wherein tdt“\d N%t%;oke 17. The
met hod of claim9, wh tei n the disor (s myocardi al
infarction. 18. The hod oflclaim8, wherein the

di sorder is ischem a or ' Injury. 19. The
met hod of claim9, wherein the disorder is arthritis.
20. The netwhettinf claim9, wherein the disorder is

?Se{nraangél a-rll-{]er éf@gg?%gf@%?ﬁ%n%ﬁ%gﬁib? rhwgJe MR H
3.

wherein the giwanhfder is inflammatory disease. 2

The method of claim9, wherein the disorde . i
congesti ve hear tea¢laY|1stéependently hydrogen, alky substltuted alkyl, alkenyl

substituted alkenyl, alkynyl, substituted alkynyl, cycloalkyl,
substituted cycloalkyl, heterocyclic, substituted heterocyclic, aryl,

substituted aryl, heteroaryl, substituted heteroaryl, alkylaryl,
substituted alkylaryl, arylalkyl, substituted arylalkyl, arylalkenyl,
substituted arylalkenyl, arylalkynyl, substituted arylalkynyl, aroyl,
substituted aroyl, acyl, or substituted acyl, with the proviso that at least one
Y is not hydrogen, or

when 1 is 2, each Y is taken together to form a fused
aromatic ring system .comprising at least one aromatic ring,

misl fo 4, and

nis1or2,

thereby treating the disorder.



24. A nethod of claim9, wherein the disorder is
asmb@u@ﬂ)()w th a kinase. WD 2004/ 030635 -PCT/US2003/031721
PCT/ US2003/ 031721 193 25. A nethod of cl aim 24,

wherein the I dnase is a tyrosine |dnase. 26. A nethod

of claim 24, wherein the Idnase is a serine |dnase or

a threonine kinase. 27. A nel%¥bd of claim 24, wherein

the kinase is a Src famly lIdnase. 28. A nethod for

treating a disorder associated with conprom sed

o el AR E0f I B rier S50 BmRb it 7 SR *

having the structure: (XYm(Y)n wherein: each Xis
~independently H OR NR2, or SR, wherein Ris H or

| ower al kyl, each Y is ifidependently hydrogen, alkyl,
substituted al kyl, al kenyl substituted al kenyl,

al kynyl, substituted al Nl oal kyl, substituted
cycl oal kyl, heterocyc S ®ed heterocyclic,
aryl, substituted ar -roaryLT_s stituted
heteroaryl, al kvl aryl

|tu2?%J Warw
arylallcyl, substituted arylalkenyl
substltuted aryl al kenyl , arylall'tynyl, substltuted

aryl al kynyl , aroyl substituted aroyl, acyl, or
substituted, acyl, mﬁth the proviso that at |east one
Y i s not hVBFS n, or when nis 2, each Y is taken

together to formig ORUSERY, or@ﬂ@h&ﬁmmﬁﬁﬁvmﬁhlkyl
conprising at |east one aromatic ring, mis 1to

and nis | or 2Y IS@WéﬁéWWtﬁémldyfthﬁ@’YH|°§§}tb<§§?1ted\h§ter0afyl and
2004/ 030635 PCT/%§?993/031721 194

30. The method of claim 28, wherein said compound has the structure:
NH2 ’
N .
X
/
N
31. The method of claim 28, wherein said compound has the structure:

N
Cﬁ )
=
| N .



29. The nethod of claim 28, wherein said conpound has
thevgbdoueigdse: X N (Y)n wherein: Xis OR NR2, . -
SR, wherein Ris Hor lower alkyl, Y is aryl, pcius200303172:
substituted aryl, heteroaryl, or substituted

heteroaryl, and nislor2. 30. The nethod of claim 28,

wherei n sai d conpound has thelfructure: N2 N N

31. The nethod of claim 28, wherein said conpound has

the structure: NH2 N WO 2004/ 030635 PCT/ US2003/ 031721

5 ! | ai.m 28, wherein idc ound
g R R et AR
28, wherein said conpbtnd has the structure: OH N\ /
N 34. A nethod for treating a disorder associ ated
wi th conprom sed vas ost asi conpri sing
admnistering to + ' ' d thereof an

ef fective. amount

(X) m

33.  The method of claim 28, wherein said compound has the structure:

OH |
| N :
@i/
N

'34. A method for treating a disorder associated with compromised vasculostasis,
comprising administering to a subject in need thereof an effective. amount of a compound

having the structure:
X)m

N



&(&J%ﬂ) N N WD 2004/ 030635 PCT/U82003/031721 196

& &ich X is i ndependently H, OR NR2, or BRI/US2003/031721
mhereln Ris H or lower alkyl, each Y is

i ndependent|y hydrogen, al kyl, substituted al kyl,

al kenyl substituted al kenyl j9@l kynyl, substituted

allc nyl, cycloal kyl, substituted cycloallyl,

het er ocyGlyjefeinSubstituted heterocyclic, aryl,

substltuteg aryl, heteroaryl, substituted heteroaryl,

al kyl aryl , subeath Kuit estiepaidemtinily IOR, &NB, at 8] wherein R is H
substi t ut e(il agyl al.kyl, aryl al kenyl, substituted
aryl al keryr'ew i kynyl, substituted aryl al kenyl,

aroyl, s UbSt | tdatleY BhiibendeARY hyd@Eers WS, 's‘ilHétﬁ\gte@Qﬂ{lv} alkenyl

with the provi so t hat | east one~Y is not hydro

or when rﬁubsithted@B@thYalkSn‘ﬂamﬁUWé@eftuml toyclbaliayl, a

fused ar [ | east ..one
s?xﬂﬁith&d cgﬁgaﬁ(gls‘%&@o% &Paéac sﬁ?ute L eé?{a%clh‘c

aromatic ring,
or 2. 35. mﬁh&uﬁdtahﬁdhaéroﬂiyﬁlsﬁbﬁﬂ’uted\lheteﬂja@dSﬁkﬂaryl spbstlruted

il R T S g@%{;ﬁteﬁy
:1: t 2: glar Vit Qﬁéebﬂflu‘éﬁﬂalﬁm sub§ithfe@ AFphlicyl, SHAS bdokiuRd aroyl,
acyl or subst1tuted acyl, with the proviso that at least one Y is not
hydrogen, or
when n is 2, each Y is taken together to form a fused -
aromatic ring system comprising at least one aromatic ring, and

m and n are each independently 1 or 2.

35.  The method of claim 34, wherein said compound has the structure:

NN
§ }_
N/ N/
wherein:

X 1s OR, NR;, or SR, wherein R 1s H or lower alkyl,
Y 1s aryl, substituted aryl, heteroaryl, or substituted heteroaryl, and

nis1or?2.



nis 1 or 2. WO 2004/030635 PCT/ US2003/031721 197 36.
Thevambhemerf claim 34, wherein said conmpound hasctR&2003/031721
structure: NH2 NN N 37. The nmethod of claim 34,

wherei n said conpound has the structure: NH2 NI NN

N 38. The nmethod of claim 34, wherein said conmpound

has the structure: NH2 N NIR7N WD 2004/ 030635

PCT/ US2003/ 031721 198 39. The nmethod of clai m 34,

3dher Fhemsthiod of olauo BAdwhasin tshid eompontdihas the eFpctige: N HO

N N 40. The nmethod of claim 34, whereinsaid conmpound

has the structure: OﬂHl;I NN HOI ]

37.  The method of claim 34, wherein said compound has the structure:

N);I“j/©
H\ N/ N/ .

38. The method of claim 34, wherein said compound has the structure:




N .41 The nmethod of claim 34, wherein said conpound -
hag/%tjﬁ’g“‘gs?ﬁctur e: NH2 N NN N NN WO 2004/ 0308Z03US2003/03172]
PCT/ US2003/ 031721 199 42. A nethod for treating a

di sorder associated with conprom sed vascul ost asi s,
conprising adm nistering to gaggubject in need thereof

an effective anount of a conpound having the

structure: 5\ n _Z wherein: i r S
395 iR Hehd dhathibt it Hhyref S copgRoun s 3 Sl 5
is H or lower alkyl, each Y is indepepddally
hydrogen, al kyl, substhtuted al kyl,
substituted al kenyl, alkynyl, substit
cycloal kyl, substituted cyclog|kyl,
substituted heteroc [ subist |
heteroaryl, substi al kyl aryl,
- substituted alkyl substituted
aryl al kyl, aryl al I, € 3
aryl al kynyl , su#tituted aryl ,
substituted anyl, acyl, or substitut
proviso that at |east one Y is not h
nis 2, each Y is taken together to.

fo n’ﬁwtused

40. The method of claim 34, wherein said compound has the structure:

41.




aromatic ring systemconprising at | east one aromatic

Q@ 208Boc3 s 1 to 4, and nis 1 or2. W 2004/ 03@G332003/031721

PCTI US2003/ 031721 200 43. The nethod of claim 42,

- wherein said compound has the structure: (X)m N

)--y NH wherein: each X is |gdependently H OR

NR2, or. SR, wherein Ris H or 1 al kyl, Y is aryl,

substltuted aryl, heteroaryl, or substituted

t er 8arsfod fapFearg adigorder BAOCIFIG VAR ABPremised ¥eseulostasis,

L r

SOBLET, SRR HIRRE AP nlife PP RELL Blot B S0 BBl i Bompound

haing the staotarer , arthritis or other arthropathy,

reti nopathy or vitreoretinal disease, macul ar

degenerati on, autoi mmune disease, vascul ar | eakage

syndrone, i nflamratory(Xgj sease, edema, transpl ant

rejection, burn, or ac t or adukt respiratory

di stress syndrone (AR C 45 thod of claim 44,

wherein the disorder ils vascu‘ kage syndrone

(VLS). 46. The nethod _of cla n1447\wq fein t he

di sorder is cancer. 47. g of cl'ai m 44,

wherein the disorder is avitreoretinal disease. 48.

The nethod of claim44, wherein the di-sorder is ARDS.

49. The nethod.of claim44, wherein the disorder is

aut oi mune "#%%¥%se. 50. The nmethod of clai m 44,

wherein the disgrider, J,erbum WO 2004/ 030635

PCT/ L' S2003/ 031721 201
each X is independently H, OR, NR;, or SR, wherein R 1s H

or lower alkyl,

each Y is independently hydrogen, alkyl, substituted alkyl, alkenyl
substituted alkenyl, alkynyl, substituted alkynyl, cycloalkyl,
substituted cycloalkyl, heterocyclic, substituted heterocyclic, aryl,

substituted aryl, heteroaryl, substituted heteroaryl, alkylaryl, substituted
alkylaryl, arylalkyl, substituted arylalkyl, arylalkenyl, substituted
arylalkenyl, arylalkynyl, substituted arylalkynyl, aroyl, substituted aroyl,
acyl, or substituted acyl, with the proviso that at least one Y is not
hydrogen, or

when nis 2, each Y is taken together to form a fused
aromatic ring system comprising at least one aromatic ring, and

mis .l to 4, and

nisl or?2.



51. The nethod of claim44, wherein the disorder is

stroke. 52. The nethod of claim44, wherein the

diWe2e039635 nyocardi al infarction. 53. The net ho®CBAUS2003/031721
. claim44, wherein the disorder is ischema or

reperfusion injury. 54. The nethod of claim 44,

wherein.the disorder is arthrjggis. 55. The net hod of

cl ai m 44, wherein the disorder is edema. 56. The

) oot Brba BBl e BB\ GRS R

dlsorder is inflammatory di sease. 58. The nethod of
cl ai m 44, mherein the digorder is congestive heart
failure. 59.. A nethod'f®r treating a disorder

associ at ed mnth conproni sed vascul ostasis conprising
‘adm nistering to a subj ged t hereof an '

ef fecti ve anmobunt of 3 ving structure
(M1): NA\ (X6 -~B _ wherein: A B
C, and D are each indeg N, 0, or S. each X
i s independently H, AR , wherein Ris H or
| ower al kyl each Y is |ndependenﬁly hydr ogen, al kyl,
substituted al kyl, 202 al kenyl, substltuted aIkenyL
al kynyl , substltuted al kyny1, cycloa]kyl substituted
cycloalky@,:g .erocyclic, substituted heterocyclic,
aryl , substltuted aryl; heteroaryl, substituted

het eroaryl., al kadhaXyd md@ﬁbdbnﬂ)uHeGRaNl&J @rSR,, wherein R is H or lower -
aryl al kyl bstituted arvlalkyl, arylalkenyl,
substitutalefy rvl al kenyl, arylal kynyl, substituted

aryl-al kynyl, a'Y%'arylssiﬂbﬁﬂlféﬂé?ﬁl Bét@bdaryl afhbstRiited heteroaryl, and

substituted
m is 1-4

—

44, The method of claim 42, wherein the disorder is myocardia.l_ infarction, stroke,
congestive heart failure, an ischemia or reperfusion injury, cancer, arthritis or other
arthropéthy, retinopathy or vitreoretinal disease, macular degeneration, autoimmune

- disease, vascular leakage syndrome, inflammatory disease, edema, transplant rejection,
buxn, or acute or adult respiratory distress syndrome (ARDS).
45. Thé method of claim 44, wherein the disorder is vascular 1eakage syndrome (VLS).
46.  The method of claim 44, wherein the disorder is cancer.
47.  The method of claim'44, wherein the disorder is a vitreoretinal disease.
48. The method of claim 44, wherein the disorder is ARDS.

49.  The method of claim 44, wherein the disorder is antoimmune disease. -

50.  The method of ¢laim 44, wherein the disorder is burn.



acyl, with the proviso that at | east one Y is not
hy gg\ m and n are each independently 1t
thgigﬁgﬂ??ggfing the disorder. 60. The nethod ofqgig#%wmmn7n
59 wherein the disorder is nyocardial infarction,

stroke, congestive heart failure, anischema or

reperfusion injury, cancer. aZPhritis or other

arthropathy, retinopathy or vitreoretinal disease,

macul ar degenerati on, autoi nmune disease, vascul ar

aka syndr, o 1 pf l ammat gry..di sease, edema
% "ans gﬁ%ﬂ%{ﬁ.‘)@f@@?lfﬂoﬁi’ Wéiﬁ fﬁ’%ﬁ‘%‘?ls gﬁ”{ 135Gpke gyl t
respiratory distress syndrone (ARDS). 61. The nethod
of claim59, wherein said conpound has the structure:
RE- ( XVTis mpthod RE clyym 4t avhergin theadigorder is myogdargiah indarction.
OR, NR2, or SR, wherein Ris H or |lower alkyl, each Y
is independently aryl or substituted aryL ms 1 or 2,
ahd n Ths methbd o\Daid) B4,/ vARDER thePGEO1dSRHE Osth Ok /2 Tepe2fiSion injury.
62. The nethod of claim59, wherein said conpound has

the structure: | NH? N N N 63. A pharmaceutica
60NPOSfiht iRfhod UTBIaInS kA Gy RerSARROMRErRSisSehifor th in
Structures I, I, IIl, Illa, IV, V, or VII, or any

combi nation thereof, in a pharmaceutically acceptable
Q31 8fe method of claim 44, wherein the disorder is edema.

56. The method of claim 44, wherein the disorder is transplant rejection.

' 57.  Themethod of claim 44, wherein the disordefis inﬂammatoi'y disease.
58. The method of claim 44, wherein the disorder is congestive heart failure.
59. A method for treating a disorder associated with comj:romised vasculostasis

comprising administering o a subject in need thereof an effective amount of a2 compound

having structure (VII):
\ N

N\ A
P R

A

wheremn:

A, B, C, and D are each independently C, N, O, or S,

each X is independently H, OR. NR;, or SR, wherein R is H
or lower alkyl, |

each Y is mdependently_hydrogen, alkyl, substituted alkyl,



64. An article of manufacture conprising packagi ng
material and a pharmaceutical conposition contained
wi thin said packaging material, wherein said packagi ng
material conprises a | abel which indicates that said
phar maceuti cal conposition can be used for treatnent
of disorders associated with c¢®@promnm sed vascul ostasi s
and wherein said ' pharmaceutical conposition conprises
a %&ﬁpound,set forth in Structures I, I, 111, Illa,

| v, 2kenyl, sypstigied\pilienyloplicly sehstitskadatiivoyl, t her eof . 65. An
article of .ponsdiagt " i Si D0 ing materi al
and a pharnabeut%ﬁﬁ#ﬁﬁko&ﬂ%éP?%g%h%%ﬁ“a%ﬁ@gmﬂFFﬁin

sai d packagiPArOR¥RSraTd subsivered iyl Setprdarpla sbattpireg
materi al ° COBRFLSESIF kA whi hOdi cates. t hat - sai d
phar naceut i cal c%ﬁpggkb?gﬁﬁ%ﬁﬁé gk%%g% %&y“FQEQ?W%nt
of di sor der &VRSHE kYW FLtivzs coliakenpeanypidyiylj t y

| eakage or  geuBmORiSRMonyASLY, Otk@s lected fromis
nyocardial infarction, s fokgf cong%§€§§%?ﬁé§F?ﬂmmmwd

failure, an2Y-SEHERF BroBEo thaiye iqesiono N i mit bydrogenamder |

arthritis or ot h@ranahthlcafahdibend-li4 NQRAL hy or
vitreoretinal disease, macul ar degeneration,

aut STy e S59er yascul ar | eakage syndrone,

i nfl ammat ory di sease, edema, transplant rejection,

bu or,acute or. adult respiratory distress syndrone
( A&B‘S) %ﬁdﬁ%&?@#’é F‘ﬁu%%ﬁ %h%%?fm&e{ﬁm ié Alvorptip osatiion s,
2004dp8R06B A IR J52 QErR030k Fepkrind Hnr N RIS Sk ,
conpound set fqith i.n Structures I?&?%,&F%I;M%EFOEQ?Q
V. BrVEIROPEIRY S\ e ging| disspicomaquins feasher@®n, aiemmune
ar tdiseds vastul areiedkb #eCdytidrOme) fin fldnith 411§ Aise D 8BS N 1k N61an: rejection,
di%%5d§5m£§@%3qger” ?7..A net hoqd of treating a ;

di sor def " as¥ ST AT HSEshPReRmesRPEs cul ost asi s,
conprising the admi nistration of a therapeutically

ef feectinvg f at | east one conpound set forth
in Str ucnt“ﬂr% g}s?’H:a?d%ﬁ %r ka‘?relﬁsﬁ“ CoqRpunynas\pie sEpctyre] o

any conbi nati on thereof, grnaceutical l'y
acceptabl e salts, hydrafes, solvates, crystal forns
and individual diastereoners the Bma subj ect in

need of such treat pL(/68. The t hog~pf claim67,
wherein the disorder’is\ vascul ar /| eakagg syndrone
(VLS). 69. The nethod ok _clai mb ¥steLn t he :

di sorder is cancer. 70. The méthod ®F claim 67 wherein
the disorder is a vitreoretinal disease. 71. The

met hod of Ck%%@h57 wherein the disorder is ARDS

each X is independently OR, NR,, or SR, wherein R is H
- or lower alkyl,

each Y is independently aryl or substituted aryl,

mislor2,and

nis 14,



72. The nmethod of claim67 wherein the disorder is an

aut.oj L sease. 73. The nmethod of claim®67 :
V\hé’?g?ﬁuﬁgg disorder is burn. 74. The method of CT%T/WZWMBHH

67 wherein the disorder is stroke. 75. The nethod of
claim 67 wherein the disorder is myocardi al _
infarction. 76. The nmethod of2@ ai m 67 wherein the

di sorder is ischema or reperfusion injury. 77. The
6et haghe ohetled PoMOIAA 39N whereih daht® cotnpaind Ghas the satidchret ti S.
WO 20114/ 0311635 PCT/ US2003/ 031721 205 78. The net hod
of claim67 wherei p-thegdi sorder is edema. 79. The

nmet hod of claimé®6 Lmhereln the disorder is transpl ant

rejection. 80. T
di sorder is inflamn di sease. 81. A nethod of
treating a disorder Ry,conpr awr.sed

vascul ostasi s conprising the adm nistrati/on of a

conpound as set forth in\Structures L1, Ma,
IV, V. VI or VII, or any cbnbination or
pharmaceutically aex sol vat es,
crystal forms ang i dtagi’er eo t her eof

i n conbination th anlanti-inflamuatory,

chenot her apeut i ! agent i mmunonodul at ory agent,

t herapeutic anti body6r a protein kinase inhibitor, to

a subject in need of such treatnent. 82. A method of
treating a subject having or at risk of having

ocardial infarction .conprisin ] 0] [ 1

B} e PEPHER RS SoRReN T Brrentr S Rh B el dohPid Sfictures 1
@g/ OHNATV a8, G¥atT, fop ki PcdnibiBhtiatc therees il 2 phdrmateutically dcagptable
'V, 'V, VI or VII, or any conbi nation thereof thereby '
" cmmigring the subject. 83. A nethod of treating a

subj ect having or at ri sk of having vascul ar | eakage
syndrome (VLS) conprising adm nistering to the subject .
&4t her Apetitieadinaput-fuec¢imprisimg Darkaging matesighins AR ag@aceutical

set forth in Structures, | . : 1\ M0 a1

prepogHion iy eBib it 3R Perkis gt sk Sl i predppgmares

%Q&;ﬁ-ﬁts a fﬁa‘i’oﬁl WhibE trldedted fthalt Bﬁatﬁhla_gnaexsﬁdgj eutposHipnegn be used for

at risk of having cancer conprising, adninisteri t.o .

{RaTEaB QS GiSOReRT BT iEA PPPPETREE! Y AR Gy Dogein seid

Cp%ﬁ%ﬁeﬁ fbodifbd &bn‘lﬂﬁses a compound set forth in Structures I, II, I, Ma, IV,
V, V1 or VII, or any combination thereof.

s

65. An article of manufacture comprising packaging material and a pharmaceutical
composition contained within said packaging material, wherein said packaging material
comprises a label which indicates that said pharmaceutical composition can be used for
treatment of disorders associated with vascular permeability leakage or compromised '
vasculostasis selected from is myocardial infarction, stroke, congestive heart failure, an
ischemia or reperfusion injury, cancer, arthritis or other arthropathy, retinopathy or
vitreoretinal disease, macular degeneration, autoimmune disease, vascular leakage
syndrome, inflammatory disease, edema, transplant rejection. burn, or acute or adult

respiratory distress syndrome (ARDS) and wherein said pharmaceutical composition



Structures I, H IIIl, Illa, IV, V, or VII, or any

c B &Pt her eof thereby treating the subj eCPCT/&52003/031771
A nethod of treating a subject having or at risk of

havi ng stroke conprising admnistering to the subject

a therapeutically effective aggunt of a conpound as

set forth in WD 2004/ 030635 PCTI US2003/ 031721 206

C

S aerarbmd et phyn S¥pet L I iy brany
c@sbmationsthbedf.of treating a subject haV| ng or at ri sk
of having ARDS conprising admnistering to the

subj ect a therapeutically effective anpbunt of a
660NPTUB EriRfe SfRharudl:

1V, V, Vi or§f?/¥lll gﬁ&a%{/u%%}n‘gﬁgﬁgﬁ ﬁ%%e%‘!er%“%
treating the subj ect. 87. A nethod of treating a

65 mjugeﬁlgotdgrﬂi\%qu?tp L fiﬁordgr a%is(ocg%tccgaw g%g%{xlﬁsstdg'? qggﬁﬂ;?télsqg comprising

ﬂef zfdﬁﬁhﬂstt&c&fﬁf%er@;ﬁeuﬁcﬂ@rﬂfwdﬁde @S0 lorhorhd oh@compound set forth
gructurfg}1 Qi (N AV, V, VI or VI, or any
FRSTSE - dh EntaebY. Y- r'fé[r%t}fxﬂstcrreaamm@bm@on tetspbor. ~ 88.
a [ r ri.sk
D el P AN oS SELAE, Sl oy Bl
diagisreamerstheteof.dp e sthjesain lyeedfdfsud:h et nt of a
compound as set forth in t- Structures I, I, 111,
Ma, IV, V, VI or VII, or any conbination thereof

68her athy nigtigat d>fn%.1ﬁ1h93 wheteineet dis8ler A \fé@&ﬁﬁ%z&g e syndrome (VLS).
treati-ng a subject havi ng or at risk of having e(:?/n

conprising admnistering to the subject a

goher apeytdigs byciaif@cH 1—@@ f.a._conpound as set
forth in ﬂgtruc%ﬁ%eés?’fd,:&?, #ﬁ?’rﬁﬂsacan?e\/ V, VI or
VI1, or any conbination thereof thereby treating the

ubjegt . . t had .of .trea a subj ect ha,ing or
) il et o R0 St e e s Sy ee A e e
conprising admnistering to the subject a

t her apeuti cal I{ ef fective anount of a conpound as set
Hor t hthernesped, et glpigst7 wharein the disonderis ARRS. v, VI or

VI, or any conbination thereof thereby treating the
. subj ect.

72. The method of claim 67 wherein the disorder is an autoimmune disease.
73. The method of claim 67 wherein the disorder is burn.

74.  The method of claim 67 wherein the disorder is stroke.
75.  The method of claim 67 wherein the disorder is myocardial infarction.
76. The method of claim 67 wherein the disorder is ischemia or reperfusion injury.

77. The method of claim 67 wherein the disorder is arthritis.



91. A nethod of treating a subject having or at risk
of Wawvem@3esti nopathy or vitreoretinal disease _
conprising adnministering to the subject a PCT/US2003/031721
therapeutically effective amount of a WD 2001/ 030635
PCT/ US2003/ 031721 207 con‘pou%?_ as set forth in
Structures |, I, IIl, Illa, ¥ V, VI or VIl, or any
-}:Sorrbi at i otﬁ thelr.eof_ther,eb treating the subject.
S92, ACTBFREY Obflam ehyhersingbe disprsier istedemag or at ri sk
of having ischemc or reperfusion related tissue
J‘ nj u‘ré%‘eor damage, conprising adm nistering to the
Bubj TBetné pagleim 6 Tabiryin thé tisoidey s ARG rQbofRn
conpound as set forth in Structures I, I'l, ITI, M,
8{0\/’ V, VI or VII, or any conbination thereof .thereby
r eatThegnéthed sfCs7 wlSein '  Rfpddeating..a
subj ect having or at ri skmlg?y%tgg@grggzﬁﬁau %PW%H?F@SC'
di sease, conprising adm nistering to the subject a

giher aparki chiin&f EeGLL Ve amunt . of a conpound as set
forth i nHSO? ;ﬂu %%(nd’r Ieég?:r,%rl a%ocﬁ‘%?dfw}tg foruprognsed vaggulestasis comprising

the sdmigistation obathiersatitally bEERRE atlbahelr 1h&CAL -
f§rlﬂpjne§t&uct\?r4é' ﬁ{v tﬁfﬂg f _treating a subjt sté{t% 53?‘%8&%’?1 as set
R e @ p;\f -afk OTr Lt tany aombipaingr therenfy or
phaling aee s cllliyigcd QS HRHS : ytically.. .. .

ef fective armfjrg?ablcl)f a %m%hﬁbléggs ?t%#%lfrf‘?]a%/%mdl“d“al
deistefraniire dhereot i combinatiey With ah \iptiNAAladimattry) Uhe@bth@MRentic agent,

. ieerBbrakhanA he .eby.. treating the subject. 95. =
A et hod oF’r? Pé%‘?’%%’gge%éﬁ B‘}(%b&dyr?é\?ip elgKingse EihiRtopfto a subject in
nhed/odmyuch mfehamamat ory di sease, conprising admini stering

to the subject a therapeutically effective anount of a
compound as set forth in Structures I. I, 1Il, Illa,

8RVA methM oPfreavink a sBbie@MYvGR PI j thereof thereby.
treating ?heeasubjaectj.e ghé‘.’ﬁﬂ%glra{}g%éscgnbﬁo °ﬁh‘1?|°?f&’a§mfa‘.>é“°n

AREFHAE SfTaeried ipgbs subjasha thengeusially effedietintgmaor compound
S i pati d~set forth in Structures |,
e gl gy RIS Py g S

trehzn b sobject s phar maceutical |y acceptable salts.
hydrates, solvates, crystal forns salts and
i ndi vi dual diastereoners thereof and a

sphar maaRMHddc deiiRe s fitt RPh A jers, 2004/ 03063

PCT/ US2003/ 033' 7%% 208_5 ' 975.. tig @24&318‘0 Hggc}?%‘faéf‘ﬁ?‘%}?&age
SHaFPRg (Yhy) spmpading pdmisistanogue €8 subject a therapeutically effective amount
of a compound as set forth in Structures LI IO, IMa, IV, V, Vi or VII,.or any combination

thereof thereby treating the subject.

84, A method of treating a subject having or at risk of having cancer comprising
administering to the subject a therapeutically effective amount of a compound as set forth in

Structures I, I, ITI, Ma, IV, V, or VI, or any combination thereof thereby treating the
subject.

85. A method of treating a subject having or at risk of having stroke comprising

administering to the subject a therapeutically effective amount of a compound as set forth in



' N/ H NHCCN O/ | _
&WH 2"6"@}’@1 HN HN T\ TP\ "l OH i NN Hecu@oswsim
OH HNtNi OH O COOH HN N =~ .. H~ . 0COOHI I

HN N H or pharnaceutically acceptable salts thereof.
209 . 206

OHOH HNOHHOH CHH
. N
H

Structures I, I, I, Ma, IV, V, VI or VIL or any combination thereof thereby treating the
subject.

86. A method of treating a subject having or at risk of having ARDS comprising
' admihiStering to the subject a therapeutically effective amount of a compound as set forth in

Structures I, II, I, IMa, IV, V, VI or VII, or any combination thereof thereby treating the'
subject.

§7. - A method of treating a subject having or at risk of having burns comprising
| administering to the subject a therapeutically effective amount of a compound as set forth in

Structures I, T, I, Ma, IV, V, VI or VLI, or any gombination thereof thereby treating the
subject.

88. A method of trearing a subject having or at risk of having arthritis comprising
administering to the subject a therapeuticaily effective amount of a compound as set forth in

Structures I, TT, II, IMa, IV, V, VI or VII, or any combination thereof thereby treating the
subject.

89.  Amethod of treating a subject having or at risk of having edema comprising
administering to the subject a therapeutically effective amount of a compound as set forth in

Structures L, II, I, Ia, IV, V, VI or VII, or any combination thereof thereby treating the
subject.

90 Amethod of treating a subject having or at risk of having vascular leakage
syndrome (VLS) comprising administering to the subject a therapeutically effective amount

of a compound as set forth in Struenwres L, I, IH, Ma, IV, V, VI or VLI, or any combination
thereof thereby treating the subject. '

91.  Amethod of treating a subject having or at risk of having retinopathy or vitreoretinal

disease comprising administering to the subject a therapeutically effective amount of a



98. A conpound of claim1 having the structure: O /\

N ayoBhahsmseutical Iy acceptable salts thereof. 9 -
corrpoungﬂgﬁ claim1l having the structure: V O /|1I9C1i/&2003/()31 721

~OH " HOH or pharmaceutically acceptable salts

t hereof. 100. A compound of claim 1 having the
structure-: OOH OH HN C N' 2@ pharmaceutical |y
acceptable salts thereof. 101. A compound of claimb5
benapaugd anset forth nfSttucersstly Dokl dBs, IVOIY, WWHEZ WELr ahy cambihation

OH NI~ /J HINNN' HON N N OH OH NH2 NH2 Vi N N \Y N-
f&e’f\?&h‘émPY “9?“‘}%%? SUBIEEENNN OH N N HO

92, A method of treating a subject having or at risk of having ischemic or reperfusion
related tissue injury or damage, comprising administering to the subject a therapeutically
effective amount of a compound as set forth in Structures I, II, 11, Ia, IV, V, VI or VIL, or

any combination thereof thereby treating the subject.

93. A method of treating a subject having or at risk of having an autoirmmune disease,
comprising administering to the subject a therapeutically effective amount of a compound

as set forth in Structures I, II, I, Ia, IV, V, VI or VII, or any combination thereof thereby
treating the subject.

94. A method of treating a subject having or at risk of having transplant rejection,
comprising administering to the subject a therapeutically effective amount of a compound

as set forth in Structures I, IT, I, IMa, IV, V, VIor VI, or any combination thereof thereby
treating the subject.

95. A method of treating a subject having or at risk of having inflammatory disease,
comprising administering to the subject a therapeutically effective amount of a compound

as set forth in Structures L II, ITI, Ia, IV, V, VI or VI, or any combination thereof thereby

treating the subject.

96. A process for making a pharmaceutical composition comprising combining a
combination of a compound set forth in Structures [, II, IIT, la, IV, V, VI or V1L, or any
combination thereof or its pharmaceutically acceptable salts, hydrates, solvates, crystal

forms salts and individual diastereomers thereof and a pharmaceutically acceptable carrier.



OH.210 OH OH OH OH NN NH, OH HO NJ\/~ |
OHVOBR4039635 N2 SOH N f\ | N=~N 11 HON N N N @HT/USRH03/031721
SBBHN OHOH HN' NNHN II NN NNN NHS NNH

H2N~N~NJ WO 2004/ 03063 PCT/ US2003/ 03172 1.1
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Z

97. A compound of claim 1, having any one of the structures:

or pharmaceutically acceptable salts thereof.



LN
A

N N CH (}|42(}|NH2 NH NI N\ N

OH NNNH2 NNH H2N
N H2ZNNT NNN OHOHOd NH2 ~-NI N- NOH N NN
NNHONNI \ WO 2004/ 030635 PCT/ US2003/ 031721 212 H
H HNNN NN H HHN N\ ~\ LN
209
98. A compound of ciaim 1 having the strucrure:

o

or pharmaceutically acceptable salts thereof,

99,

100,

A compound of claim 1 having the structure:

o
= “ | HT/U\@OH
|
\: :N/\O “OH
H

or pharmaceutically acceptabie salts thereof.

A compound of claim 1 having the structure:

o Oy OH
HN ;\,
(Y,
H

or pharmaceutically acceptable salts thereof.

101." * A compound of claim 5 having any one of the structures:

NH, NH
N /7T \ {2
UANY . :
AL S
o -~
HaN N N )l\ = ~
. H,N” N7 N | X
®
o
OH
NH,
NH
| 2 . N)%/N\ N
NN [ Ho |
I J\ P HNT N7 N7
NT °N '\ H
Z



N N or pharnaceutically acceptable salts thereof..
102. A conpound of claim5 having the structure: OH
NH2 NN N N CH or pharmaceutically acceptable salts
t hereof. WD 200/ 030631 PCT/ US2003/031721 213 103. A
conpound of claim5 having the stygcture: OH NH2 N
H2NN N | \  OH or pharmaceutically acceptable- salts
thereof. 104. A conpound of claimb5 having the
structure: NH2 N N OCH H2N N N or pharmaceutically
acceptable salts thereof. 105. A conmpound of claimb5
havi ng t he struct ype: OH NH2 OHN\ N I / NN

N SN A S NH> /S/
. QN A

N//\©\

I OH
OH

NH,
N
AN N
Y Y
HaN N//\ N// =



OH OH or pharmaceutically acceptable salts thereof.

106w oAufa@Breynd of claimb5 having the structure: .
NH2 OH N N~ HZNANN~ OH OH or pharnaceutically PCHUs2003031721
acceptabl e salts thereof. WO 2604/ 030635 '

PCT/ US2003/ 031721 214 107. A Kﬁnpound havi ng t he

structure: OH N~-N\ N NCH 1 N~-\NN OHO or
pharmaceutically acceptable salts thereof. 108. A

conmpound of claim5 having the structure: OH OH HZN

NN NOH OHor pharnmaceutically acceptable salts

t hereof. 109. conpound of claimb5 having the

struct@fe: | - |
NSNS N
| _ N X N '
kNékN/ /i?:l: ;r/\H/\]lI!'ID
HNT NN

OH
OH
NH
NH, OH 2N
N N XY X
e L A
H,N" "N N B NN
Y
“OH
OH OH
N
NH, “ l
N N N™ NS



NH2 OH ~\ N. I NN~ OH OH or pharmaceutically
acwéomiie3sal t s t hereof . WO 2004/ 030635 PCT/US2003/03172)
PCT/ US2003/ 031721 215 110. A compound of claimb5

having the structure: OH H2ZN NN N OH or
pharmaceutically acceptable sgjts thereof. 111. A

conpound of. cl aim5 having anyone of the follow ng
structures: HO:~FaN NN, N N2 NNH2 CF3 \ N, N/

/7 VN N N HNNH II| dHNN N H or
pharmaceutically acceptable ts thereof. 112. A

conpound of claim5 having g structure: \' \ NNNH

or pharnaceutically accept

blj/@ts t her eof .
o

or pharmaceutically acceptable salts thereof.

102. A compound of claim 5 having the structure:

or pharmaceutically acceptable salts thereof.
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of claim g the structure: HH HNNNNN'r o

114. A cor%p&o%ﬁg%fﬁscl aim5 having the structure: HH  PCI/US2003/031721
HN N\ N L NN 115. A pharnmaceutical conposition ‘
conprising a conmpound as set forth in Structure | in

‘a pharmaceutically acceptable carri23 116. A

phar maceuti cal conposition conprising a conpound as

set f di0BhAicomPontd biclaim |5 havingahpktarceaeeut i cal |y

acceptable carrier. 117. A pharnmaceutical conposition

conprising a conpound as set forth in Spyucture |11

in a pharnaceutically. accept able carrier, 118. A

pharmaceutical conposition conp Hsi ng npound as

set forth in Structure -Ma. in |caIIy_

acceptable carrier. 119. A ph rrraceu | caI conposition

conprising a conpound as 5ﬁ NT cture IV in

a pharmaceutically accept ab e carr| er Vp 2004/ 030635

PCT/ US2003/ 031721 217 120. A pharmaceutyrcal

conposition conprising a conpound as setoHorth in

Structure Va or Vb in a pharmaceutically acceptable

carri edr.pharmaceutically acceptable salts thereof.

104. A compound of claim 5 having the structure:

NH,

ﬁir@

or pﬁarmaceutically aeceptable salts thereof.

105. A compound of claim 5 héving the structure:

or pharmaceutically acceptable salts thereof.

106. A coxﬁpound of claim 5 having the structure:

or pharmaceutically acceptable salts thereof.



121. A pharnmaceuti cal conposrtlon conprrsrng a
coMAUMN38SSset forth in Structure VIII in a  PCT/US2003/031721
phar neceutical |y acceptable carrier. 122. A nethod for
i nhi biting or reducing vascul ar | eakage in a subject,
conprising admnistering t@@a subject in need thereof
an effective anount of IL-2 in conbination with a
compound of Structure set forth in Structures I, 11,
I, | or any conbination
1Ot7herﬁe%4&18mtntq\ﬁavt\)£? re Ctu%rgg vascul ar | eakage in the
subject 123. Thg 'n1122 wherein the
compound i s set t 16ﬂ The net hod of

claim 122, mh e|n [ he” compoun 'jz;
e p @m c acid. 125.

N (2- (1H-Inei0> W
The net hod of cIa|n11~ ei n-gYe conpound is
6, 7- bi s- ( 3- hydroxyphenyl) pteridine-2, 4-di am ne. 126.
A pharnaceutical conposition conprising IL 2 and at
or|phasnacgniicatiyppespiablasalisereoforth in Structures |, |1,
1, Ma, IV, V, VI or VII or any conbination thereof,
in a concentration effective to reduce vascul ar
10 akagempeant ofdlaich Hhaving the 2oackdeni strati on. 127. The
conposition of claim 126, wherein the conmpound is set
forth in FIGURE 1. 128. The conpgsition of claim 126,
wherein the conmpound is N (2-(1H ndgh-2-yl) -
phenyl ) - pht hal am ¢ acid or :
6, 7- bi s- ( 3- hydr oaypH N pgridipme- 2, 4-di am ne. WO
2004/ 03063- PCT/USZOggmééi?Zl 218 129. A nethod for
treating cancer or a tu NN & S™hj ect, conpri sing
adm nistering to a subject in keed thereof an
effective amount of a therapeutid anPtbody,
chenot her apeutic agent or i nmun&Hoxic agents, in
conblnatlon -with mopu nd set forth in Structures
of phegmaceytjcallyaccep %l °8f WU or any conbi nation
t her eof thereb treatlng the cancer or tunor in the
198bj ek compaymd of Al HYWEHRE STUFWE129, wherein t he
compound is set forth in FIGdeE 1. 131. A
phar maceutical conposition c o1$i ng a therapeutic
agent and at |east on Hz co d as set forth in
Structures I, 11, 11 . , V, VI or VIl or any
conbi nation thereofN_iR ppeentration effective to
treat cancer in a subjecF. The conposition of
claim 131, wherein conmpound ™ 3eH forth in FI GURE 1.
OH

or pharmaceutically acceptable salts thereof.



133. The method of claim 131, wherein the cancer is an
al Wpnbasydzgastroi ntestinal tract cancer, col ONpeT/us2003/031721
cancer, liver cancer, skin cancer, breast cancer,
ovari an cancer, prostate cancer, |ynphoma, |eukem a,
ki dney cancer, |ung cancer, Jygscle cancer, bone
cancer, bl adder cancer or -brain cancer. 134. The
net hod of claim 133 el cancer is colon
11@andefommoupd 35° 83@%Q§§§1£?%gﬁﬁéthod of claim131,
wherein the therapeutic agent is an antinetabolite; a
DNA cross-1inking agent; i ng agent;
topoisoneraseJJNinPibmtor crotubule inhibitors, a
vi nca al kal oi d} T SIn-type antibiotic, and a
bl eomyci n-type antj i 36. The nethod of claim
caf

»

131, wherein the chenothe utic agent is

net hotrexate, cisplatin/cafbopHatin; canbusil;
ordigithaeniilyactapable fapniberacdxol ), antifol ate,

col chicine, denecoline, etoposide, taxane/taxol,

docet axel , doxorubicin, anthracycline antibiotic,

1 FOXORUBIGhEnd SRLAET 3iBividgan yoae of tenfpBowingephettskci n,
I'darubi cin, mithoxanthrone, 4- demethoxy-daunomycin,
aunor ubi ci n, 13-deoxydaunorq§50in,

-14- benzoate, adrianycin-14=79g 1y
' agpthaleneacetate. WO 20Q4£03 ZNNH
21 1219 137. The met hod of clain11§1, 2

a L,c agent is doxorubicin,
docetaxol, or taxol. 138. The nmethod of claim 131;
wherein the therapeutic agent is an anti body that
binds to HER2 protein, growth factors or gréygh

factor eptors, or integrin receptors. /339. "The

nmet hod 3%\ v’%ES, rein the therape Neg

trastu hevac) b, OSI-774, or Vi PN
NN N~ TNH,

oT pharmaceutically acceptable salts thereof.

112. A compound of claim 5 having the structure:

(2

or pharmaceutically acceptable salts thereof.
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113. A compound of claim 3 having the structure:

H

HN
|I\N/ N7

114. A compound of claim 5 having the structure:

H
H

HN
I o
S
115. A pharmaceutical composition comprising a compound as set forth in Structure I m

a pharmaceutically acceptable carrier.

116. A pharmaceutical composition comprising 2 cbmpound as set forth in Structure I in

a pharmaceutically acceptable carrier.

117. A pharmaceutical composition comprising a compound as set forth in Swucture I

in a pharmaceutically acceptable carrier.

118. A pharmaceutical composition comprising a compound as set forth in Structure Ia

in a pharmaceutically acceptable carrier.

119. A pharmaceutical composition comprising 2 compound as set forth in Structure IV

in a pharmaceutically acceptable carrier.
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120. A pharmaceutical composition comprising a compound as set forth In Structure Va

or Vb in a pharmaceutically acceptable carrier.

121. A pharmaceutical composition comprising 2 compound as set forth in Structure VI

in a pharmaceutically acceptable carrier. .
122. A method for inhibiting or reducing vascular leakage in a subject, comprising
administering to a subject in need thereof an effective amount of IL-2 in combination with a
compound of Structure set forth in Structures I, 0, I, Ma, IV, V, VIor VI or any

combination thereof., thereby reducing vascular leakage in the subject
123.  The method of claim 122, wherein the compound is set forth in FIGURE 1.

124. The method of claim 122, wherein the compound is N-(2-(1H-Indol-2-yl)-phenyl)-
phthalamic acid. '

125. The method of claim 122, wherein the compound is 6,7-bis-(3-hydroxyphenyl)-

pteridine-2,4-diamine.

126. A pharmaceutical composition comprising TL-2 and at least one compound as set
forth in Structures L II, I, Ma, TV, V, VIor VII or any combination thereof, in a
concentration effective toreduce vascular leakage associated with IL-2 administration.

127. The composition of claim 126, wherein the compound is set forth in FIGURE 1.

128. The composition of claim 126, wherein the compound is N-(2-(1H-Indol-2-yl)-

phenyl)-phthalamic acid or 6,7-bis~(3-hydroxyphenyl)-pteridine-2,4-diamine.
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129, A method for treating cancer or a tumor in a subject, comprising administering to a

subject in need thereof an effective amount of a therapeutic antibody, chemotherapeutic
~agent or immunotoxic agents, In combination with 2 compound set forth in Structures I, I,

"I, Ma, IV, V, VI or VII or any combination thereof, thereby treating the cancer or tumor in
the subject.

130.  The method of claim 129, wherein the compound is set forth in FIGURE 1.

131. A pharmaceutical composition comprising a therapeutic agent and at least one
compound as set forth in Structures I, TI, I, Ia. IV, V, VI or VII or any combination

thereof, in a concentration effective to treat cancer in a subject.
132.  The composition of claim 131, wherein compound is set forth in FIGURE 1.

133. The method of claim 131, wherein the cancer is an alimentary/gastrointestinal
tract cancer, colon cancer, liver cancer, skin cancer, breast cancer, ovarian cancer, prostate

cancer, lymphoma, leukemia, kidney cancer, lung cancer, muscle cancer, bone cancer,

bladder cancer or brain cancer.

134. The method of claim 133, wherein the cancer is colon cancer or lung cancer.

135. The method of claim 131, wherein the therapeutic agent is an antimetabolite; a
DNA cross-linking agént; alkylating égent; topoisomerase I inhibitor; microtubule |

inhibitors, a vinca alkaloid, mitomycin-type antibiotic, and a bleomycin-type antibiotic.

136.  The method of claim 131, wherein the chemotherapeutic agent is methotrexate,
cisplatin/carboplatin; canbusil; dactinomicin; taxol (paclitaxol), antifolate, colchicine,
demecoline, etoposide, taxane/taxol, docetaxel, doxorubicin, anthracycline antibiotic,
- doxorubicin, daunorubicin, carminomycin, epirubicin, idarubicin, mithoxanthrone, 4-
demethoxy-daunomycin, 11-deoxydaunorubicin, 13-deoxydaunorubicin, adnamycin-14-

benzoate, adriamycin-14-octanoate or adriamycin-14-naphthaleneacetate.
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137. The method of claim 131, wherein the therapeutic agent 1s doxorubicin, docetaxol,

or taxol.

138.  The method of claim 131, wherein the therapeutic agent is an antibody that binds to

HER? protein, growth factors or growth factor receptors, ot mtegrin receptors.

139.  The method of claim 138, wherein the therapeutic agent is trastuzumab;

bevacizumab, OSI-774, or Vitaxin.



