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treating disorders associated with vascul ar
functioning, and nore specifically to conpounds and
nmet hods of treating such disorders. BACKGROUND OF THE
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vascul ostasis. [ 0003] Conprom sed vascul ostasis has
seri ous pathol ogi c consequences. For exanple, if
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edemPCE LR 80314 30d eardiag edema (Ritchie AC: Boyd'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

proliferative 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 newly-formed blood vessels do not generally exhibit the

same level of vascular barrier function as well-established or mature vessels. Examples of



such hyper-perneabl e vascul ature can be found in

cancers, vasculoproliferative di seases, retinal
waele@easwsy and rheumatoid arthritis. The conneRCT/082003/031721

bet ween angi ogenesis and hyperperneability may partly

result fromthe dual action of factors such as

vascul ar endot helial growh factor (VEGF), which
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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 2 result of



factor (VEGF). Using VEGF as an exanple, the sequence

of events that |l ead to vascular |eakage is generally
whedoseswes t o be as foll ows: reduced bl ood fl owCBU§2003/031721

as a result of WO 2004/030635 PCT/US2003/031721 3

thronmbus formation) | eads to tissue hypoxia, which

| eads to the upregul ation VEGF production, which

Ieads to induction of vascul ar | eakage. This VEG-
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vascul ar perneablllt could be used in a  co-therap
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co-thérapylaggreasdhdo reduce the deleterious s1de-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)



ti ssues, therefore vasculostatic agents that inhibit

vascul ar perneability could be used in a co-therapy
W@ppro3ehs t o enhance delivery and efficacy of BLIDIS2003/031721

therapies. Finally, as edema is a general consequence

of tissue hypoxia, it can also be concl uded that

i nhibition of vascul ar qu?age represents a potentia

approach to the treatnment of tissue hypoxia. For
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the compound is set forth in FIGURE 1.



the compound is set forth in FIGURE 1. WO 2004/ 030635
PCT/ US2003/ 031721 5 [00111 I n one enbodi nent,

w@eooposneas are provi ded having the structure (PQT/USI003/031721

(ROY NG/ Ar (Ro)x / (I N HI (Rl)y I wherein:
each Ro is independently -H -COOH, -OR, -SQO3H
wherein R is - Hor lower _alkyl, or when x = 2, each
Ro is taken together to foPm a 1, 3- dioxolyl ring, or
each Ro is independently al kyl, substituted al kyl,

[0011]alnlona gmbodintsst.i competindssdrg proylded hpxipg fie starghse (Dut ed

H

al kynyl, cycl oal kyl, substituted cycl oal kyl,

het erocyclic, substituteg heterocyclic, aryl,
subsgnN{uted aryl, hetero yl,,“subs&iﬁyted het er oaryl ,

ituteﬁN %éﬁyl, ar yr'al kyl
| arylal kenyl, substituted

| al kynyl, substituted arylal kynyl,

' o, or thioalkyl, R and R2
ogen, al kyl, substituted

ha ; 1 N
are each ind%pende
al kyl, al kenyl, su al kenyl, al kynyl ,
substituted al kynyl al kyl, substituted
cycl oal kyl, heterocycl ™) substituted heterocyclic,
aryl, substituted aryl,(%éﬁeroaryl, substituted
heteroaryl, alkylaryl, substituted alkylaryl,
aryl al kyl, substituted arylalky*, aryl al kenyl ,
substituted aryl al kenyl, arylal kynyl, or substituted
arylal kynyl, Gis NH, 0, S, or (CR'a)p, wherein R' is
H, Iomg&mﬁglkyl, or acetam do, and wherein p is 0-3,

each R is independently -H, -COOH, -OR’, —-SO3H, wherein R’ is —

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,

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’’;),, 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.



Ar is aryl or heteroaryl, and x and y are each

i ndependently 1-4. WD 2004/ 030635 PCT/ US2003/ 031721 6
w( 2312306851 anot her enbodi ment, conpounds are pPOWUS®A3/031721

having the structure (I11): \(ROx (R2)y 00 N 1 1

N H (Rl)y Il wherein RO, Rl, R2, x, and y are as

defi ned above. [00131 In yet another enbodi nent,

conmpounds are provided havﬁng the structure (I11):

(XYmz2 z1 z3\ "I 11 (Y)n z5 z6 Il wherein: Z1-Z6

are each independently C -C=0O N, or NRa, wherein Ra

is H .. alkyl. or substituted al. wher ei ai .
100121 g8bihef hbectinPh. FOIRBRns s eds heviio e sPoficgn:
each X is independently hal ogen, -ORB, -NRb2, or -SRi,
wherein Rb is -Hlower alkyl, ) 2NH( CH2CH3)

- (CH2) 3nor phol yn-1-yl /

- (CH2) 3( N- net hyl pi perazi nyn-1\yl ), |, heteroaryl,
-(NHNHR), (Ro)x
(Rz)y
0]
(R1)y

II

wherein Ry, R, Ry, X, and y are as defined above.

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

m
2y '22\ 21\
| —m,
Zy ~ / /
Zz Z5

111
wherein:

Z1-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 amino,

each X is independently halogen, -OR®, -NR",, or -SR®, wherein
R is -H lower alkyl, -(CH,);NH(CH;CHz), -(CH,);morpholyn-1-yl,
-(CH,)s(N-methylpiperazinyn-1-yl), aryl, heteroaryl, -(NH-NH-R®),



WD 2004/ 030635 PCT/ US2003/ 031721 7 -(NN-NHRc),

wherein Ris Hor |lower alkyl, each Y is independently
WO GRd/0306BIRd2a - SR, or -OPGBH2 wherein Rd i s PCT/US2003/031721

al kyl, aryl, heteroaryl, -(CH2)2NH CH2CH3), -

(CH2) 3nor phol yn-1-yl, or

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

i ndependent |y al kyl, subst 7t ut ed al kyl, aryl,

substituted aryl, heteroaryl, substituted heteroaryl,

or hal-Q¥eN;NEHAY),ohereinR] isHivstoweraliod, are sel ect ed

from hal ogen,, ;,;ORe,; -NRe2. - SRa, - 2 '

Re s H By ‘5?493‘7??“%??@}’ 8§> ‘H‘Q{ag%gﬁ?’?' ;-Oé’mglfaﬁhnv

i s i ndgpe tid M, (k2@ bk, Ayyl, h éﬁb‘%rgl'l_g, CH,CHs), -
w%@i@?ﬁﬁ’ﬁdﬁﬂ ; u{?@m * %ﬁi . ”

CH2N BLp Yarof - HERSE L-y1);
CH2NHCH2s ubst.4 het.en : e j

Y is taken %%%gﬁggfde%n Br%gg{% E’%%gl ar oé]n]fagf é_@l’%}lbéﬂ&@d aryl,
het er detsromyl, subistitgedlyestéreatyl,an talvgem dvherein eaiéd aghstituents are

R T T T N

4- h | t :
g[ o hléﬂzg?ﬁﬂgﬁ, &, or h8ferda@)t GNBILER Y REERBEndhA) gﬁg—%glyﬁmyl,

odi ment,” conpounds are provi

havi ngCHiHethoxig /GHZNH(EHja:lkyLZ(IHZgH/CH(zD@m CHAYHCHarg), 72
z4 0 04/ 030635 P Q317 L
Lis &@ﬁ?ﬁ?@@%@%&%%ﬁﬁﬁ%{o @%&Ié?%’ﬁe bStbSituted

t hi oal tb8881; 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 to 4,
wherein when Zi, Zs, Zs, and Zg are each N, X is NH,, and m =n=2, Y is not
phenyl or 4-hydroxyphenyl,

or tautomers thereof.

[0014] In still another embodiment, compounds are provided having the structure av):

X)m



substituted thioal kyl ene, or substituted oxyaryl ene

linking noiety, Cis 5- or 6-nmenbered aromatic or
whedenamsdmati c ring, each X is independently PCT/OR003/031721

NR2, or SR, wherein Ris H or lower alkyl, ZI-Z4 are

each independently CHor N, and mis 1t o4. [00151

In still another enbodi nent, conpounds are provided

havi ng t he structure(\/):sG-(Rl)xj -(RD)X NMHN-M

y(R3) CNy(R3)i -r~=HH Va. Vb wherein: Rl, x,

and ywireecizs defined above, R3 is H -SQ3H, or

- SO2NMVe2, is NH, CO ( ., Wher ei s.0 to
2 G s alyh e aiped A oS Rt Balidihe

| ndepeplemitby tiodhic lé&oéﬁélblsﬁ'tuﬁadfd;k%ﬂ?ﬁdne%ﬁhﬁ@ldﬁeﬁy,
there are provid uy hods for treating disorders
associ at ed Gustd océm@mr@;b@romg@ af b@?@éﬂ%ﬂaﬁpﬁ@gudl ng
adm ni steri iy a

ef fective i lsglfd%ggggﬁﬁo éﬁﬁg@i{ top?ﬁé st @ﬂlclt{bsr%
(V1) orXowéRalyB (Y)n VI WO 2004/ 030635

PCT/ US2003/ 031721 9 wherein: A a B are each

i ndependentdiyZaare gachdodaprndendy CGH onNy #d 1 i ngs,

mis 1 to 4.

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

G—(Rq)x G—(Rq)x
N—M - HN—M
AN ! ' <
Y(R3) A o y(R3) Ly o)
H
Va Vb
wherein:

Ry, X, and y are as defined above,

R; is -H, -SO;H, or -SO,NMe,

M is NH, CO, SO, (CH,)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

(A2}~

VI



wherein at |east one of A and Bis an aromatic
heterocyclic ring having at |east one heteroatomin

w0 b@4loateas ocyclic ring, each X is independent | RCFHS200R)31721
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 kenyl, al kynyl, substituted
al kynyl , cycl oal kyl, subs?Pi tut ed cycl oal kyl
heterocyclic, substituted heterocyclic, aryl,
subst iwherea: ar yl , heteroaryl substituted heteroaryl,

al kyl aryl, ub tute aIk

SubSt 1 ut ec SRy P egin dsepdimly s B Caafitianed propatic ings,
aryl alB&¥in, at Qéa&éi Stlekof Whnd B S4Sirbieti@Hetdio @lckinpavin at
oxo, wWith the proviso that at |east one IS not

hydr oglerst oae heliseastam insthe heterpshiclic 5ing, t aken t oget her to
forma fuse t

one ar onatl‘gacpxgqﬁ&éﬁgn&ehﬁg %Vn ar e éac%R g%e@r%en

1 t0¢%rnﬁwaMyltreat|ng the di sorder. [00171 In yet
anot her enbodi ment [ nv met hods I ude

admi ni st eri $R§ t%lsam@"(ﬁ’ﬁ]l dro,gg% gfmfgﬂ alkyl, alkenyl,

ffect f t s
(V) (50 WW@*“@FW&‘E?@% VIRHIE

and D are eadistltlm}ﬂsqyelmd&ryt hgte@cydlic, Gubstitut] hepgocyclic, aryl

ndopendent PPeRI R, repos RdiERE Refrdety

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 aromatic 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):

\N

\ X
— / A/B

™\ /
__..N/ D¢C

VII

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



or lower alkyl, each Y is independently hydrogen,
al kyl, substituted al kyl, al kenyl, substituted

w@bdognsde3s al kynyl , substituted al kynyl, cycl oab&yiU$2003/031721
substituted cycl oal kyl, heterocyclic, substituted
heterocyclic, aryl, substituted aryl, heteroaryl,
substituted heteroaryl, Eélaryl, substituted
al kylaryl, arylal kyl, subst?t ut ed aryl al kyl ,

aryl al kenyl, substituted aryl al kenyl , aryl al kynyl ,
subst | t ut edeashyX 3 iegerandentiytGR Bz, 0p SBy WbireimhBiis

| east g pot hydr ogen, and mand n are each

[ ndepen F i’ to 4, thereby treating the disorder.

[0018] In aeamhﬁets mdgeademiythydidpen, aikydntubeﬁtu&rdmn'tﬂes a
met hod f or tlicgatl ng a di s%(rde associ at.ed wt

conpr oni sed? 2y shstitntsgdal Hkyayl, spbstithted @]F@fyl ifgcloalkyl,
a subj ect Quﬂtﬁﬁﬁ%dé 3000, 16 ﬁ&tswﬁtag@ygtgter&we, aryl,

conmpound having the  stru t'ure:
wher ei n: eastibsitited anyl] hpterveieyis dupstipte@Rcteriaryl, alkyBR],

wh R H .
naependont FPHgRFbYRRED LA HvL SRS ted Suytetisgypraikensy,
al kenyl  subgstitité@syRieagy bryl G%M%hbst&ueawmﬁm with the

al kynyl, cycloal kyl , “substitute cl oal kyl
het er ocycl i provispiset at deastpnget @ﬂ@é}lﬁ(ﬂl‘pgen ang| |
substi t ut ed o 4 ut ed heter oaryl,
al kyl aryl , lt'a{%u%“g%&g Iiénpeﬁct ,{aryl al kyl,
theret8tkeating tlte&ﬂso&td@fl al kyl, aryl aI kenyl, substituted
aryl al kenyl, aryl al kynyl, substituted aryl al kynyl ,
aroyl, substituted aroyl, acyl, or substituted acyl,
0018 e i dEasti deoe Xl (BPkroattE BEH.
(001814 i MG BB BhioE P lide e m catfi '
associated with compromised vasculostasis, compnsmg admlmstenng to a subject in need

thereof an effective amount of a compound having the structure:

Y

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 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



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

fused aromatic ring systemconprising at |east one
w@e@amsieds ring, mis 1 to 4, and n is 1 or 2,PCT/s20eH¢31721

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

the invention provides a nethod for treating a

di sorder associated with gﬁrrpr om sed vascul ost asi s,

conprising adm nistering to'a subject in need thereof

an effective anount of a conpound having the

structure: (OeRONS Zpeach Y 1p)takennpgaiesr ép form afised X i s

i ndepe . Sﬁgém Mﬁ%f : r.ei .s H or

| ower al ky d,(%ggc IS 1 n&g{ﬁeﬁ%ﬁ% aﬁ?/lg?%gféﬁg,’ al kyl ,
subst i t ut ed maisklyto, 4,ahéenyl substituted al kenyl,

al kynyl, substituted al kynyl, cycloal kyl, substituted
cycl oal kyl , MH8{& eyclic, substituted heterocyclic,

thm@@yy&mnggﬂhﬁ&hggged aryl, heteroaryl, substituted
het eroaryl, alkylaryl, substituted alkylaryl,
aryl al kyl, substituted arylal kyl, aryl al kenyl,

o015 435k b b o e o R thortr

associtdiiswith cérastoanydd, vandulbstisis cohpridis@adrhinistéring t6 ASubfRBEn Yieed
I s not _hydrogen, or when nis 2, each Y is taken

thereqf pgeaficetive amqusyt pf a compeind havingdhe sructurg syst em

conprising at |east one aromatic ring, and mand n
are each independegily 1 or 2. WD 2004/ 030635

PCT/ US2003/ 031721 N
A X
M \—"""(Y)n
A

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

or lower alkyl,

wherein:

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 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.



12 [0020] In another enbodi nent, the invention
provides a nmethod for treating a disorder associated
waaoh/oswapr om sed vascul ostasi s, conprising  PCT/US2003/031721
adm nistering to a subject in need thereof an
effective anmount of a compound having the structure:
(X)ym N wherein: ZsN Q or? each X is independently
H OR NR2, or SR, V\,herein%%is H or lower alkyl,

dently hyd | Kyl bstituted
[Oozoﬁﬁkwothgfé@gaﬁ%%g l}}ggmv%/mc@érgyﬁgqﬂ,geﬂgﬁ @r?;;qa%m!g abclhsorder

assom%fég%%lg'f ﬁfnﬁg ﬂgsjég ?g%:)\/l% %19 o@dnﬁ* s:u%%idt‘ﬂh u.lﬁw mggo a s?b_] ect in need

thereod raxy Ieffectmwtammm@dccmngdund thetiag dar spiuctuselbst i t ut ed
~heteroaryl, alkylaryl, substituted alkylaryl,
aryl al kyl , substi tpg)ed aryl al kyl, aryl al kenyl ,
substituted ar yl a I, aryl al kynyl substituted

aryl al kynyl , aroyl d aroyl, acyl, or
substituted acyl, proNy so that at | east one Y
is not hydrogen, pr whenl|ln is each Y is taken

together to forma ot i dYhi ng system
conprising at | east ar omefi c ring, and mis 1 to
4, and nis 1 or 2. W 2004/030635 PCT/ US2003/ 031721
13 [0021] In another enbodi nent, the invention
provi dadhereimtet hod for treating a disorder associated

with conprozl ﬁp asgulostasis conpri sing
adm ni steri o bject in need thereof an

af fA eﬁ/f ive aewm iPihdépHAEMBUIORANRY Br SR, Whickbi@RGYH )

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

mis 1to 4, and

nis1or?2.



N pC VII wherein: A B, C, and D are each

i ndependently C, N, O, or S, each X is independently
WOR00DR306B8R2, or SR, wherein Ris H or |ower aP&yiUs2003/031721

each Y is independently hydrogen, alkyl, substituted

al kyl, al kenyl, substituted al kenyl, al kynyl,

substituted al kynyl, cyclqal kyl, substituted

cycl oal kyl, heterocyclic, substituted heterocyclic,

vl ubst,i t.ut e ryl, hetero |, substituted
0021374 @%ﬁ?ﬁﬁf{‘b"gﬂfw}q&% rl}vegﬁ?}%?ﬁ%’@%a mgtiyap} 19 (eating a disorder
associated vtk YdmproulisddivastuShtasA dohiprisitle a uyllst"éhﬁg{w:!t sybject in need

substituted aryl al kenyl, arylal kynyl, su £11 0t 8d
thereqfiap effertjyr/amount o4 corspayndihavingdtractuyd (VIECy| , or
substituted acyl, with the proviso that at |east one
Y i s not hydrogen, and d n are each independently
1to 4, thereby treating ¥ disorder. [0022] In one
enbodi nent, the invéntion pro¥ despa nyhod for
treating a disorde Wty conproni sed
vascul ost asi s, ' istefiBg to a subject
in need theregﬁnan ef fecti ve (&nount pof a compound,
wherei n the conmpound™\s set/fb h_iacStructures |
I1, 11, llla, 1V, V, or aly conPrnation thereof. The
di sorder is for exanple, bygynot Ilimted to,
nyocardi al infarction, stroke, congestive heart
fai | ur &vheggini schenia or reperfusion injury, cancer,

arthritis or r opat h retino hy or
vitreoretindl ’C)%’ir@eagggj, erergﬁglmn\élpp%@ t??’eegﬁi nor S,

aut oi mmune dhgedseindsppdentBr H) ORKNBS, &SR] ili#ksin R is H

i nfl amTaE ory WO 2004/030635 PCT/ US2003/031721 14

di seas® IREREYLt r anspl ant rejection, bum or acute or

adul t respi r.g&oyys fli Isﬁéw gﬂe ARBSY; ] I'n-

still anot heer enb%%?ﬂ%eﬁtﬁéﬁl h re6 réané oV geétéltég?atqllg@t es

of manuf act atkenylnsibstiuteg alenyk atiiyngl, setistitited alkyg1a

Sggrkrargi%}e{é&lﬁ?ll, sul %%?e Ictylcﬁ)glkc}:lg %te elrgc?rglig:n s$1l!>1sl‘uj‘gutfacli1 ©
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, 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, 1L, I, IITa, 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, inflammatory



material, wherein the pharmaceutical conposition is
capabl e of treating a disorder associated with
weowpoasssed vascul ostasi s, wherein the phar mer€nUsmab/031721

conposition conprises at |east one conmpound having

any one of the structures as set forth above. [0024]

I n one enbodi nent, the inve4!1ti on provides a :

phar maceuti cal conpositi ont conprising a conmpound a
. set forth in Structures I, IIl, IIll, My, IV, V, or VII,
diseaseledemng, transpiantraieridon, bies ebacuiq er adulimespiratosy distressisyndrome
(ARD cceptable carrier. [0025] In one enbodi nent, the

hvention provides an article of manufacture

conprising packaging material and a pharnaceuti cal
[0023] S\Iﬁmﬁn&hbt'h@ﬂ erabodimento thevd drb providddoariiciekafynamfactmt éndlading

yvherei n said packagi ng .material conprises a |abel .
packagipg BRterihmmde BlarmacquiicalcompRilPRHeRaned Bt Bakaging

A . . . Cth
materige AR B gy Bk G TR0 Rlog h RER St 1RARAFA ahitel
associgbdwithceutpramlsed vanoulostasis rwheoeip thepmrmaceutiog) somgositen

forth in Structur w Ll Il My LV, "V, VI agr VI,
comprises 21gesE g FOTaRONEH Hepip By one pHRarstites oo Bttt
the invention provides an article of manufacture
[0024]CRNRel eBibddimBactka givaatisiaprevides a phsinacpitRaheadspositioal
conposition contajined within sald packaging naterial,
comprigiig eompennd assetdagh iyStreatees biLLdBnHEa, $¥sV g1 ibetr any
i LndE ¢ ' i cal conposition
combl}(?%%&&}elé%gggé? gﬁar{dragéuttﬁngﬂ alco B%lmség:r ers associated with
vascul ar perneability | eakage or conprom sed .
[0025)vEsanel ensticaléents thke éteatior provides ampdick ofi manufaeture comprising
stroke,.congestive heart failyre, an.ischem a. .
packagipp Grareril GO F RPEreo apksapposiion sofined i & € backaging
materia], WHeRRA AN pabl@lsinpaRabinl cOmplikds Elabe twiie indicars gext said
macul ar degeneration, autoi nmune djsease, vascul ar

pharmpeaitigglecomynegitionsan bepsed forirentipen of shisopderp apspeated with

transpl ant, rej.ecti . ! t .
o RSB sty M e B i comncies
compdUhdrsebfoetitih Sauctuessiios) i, Oifa, AWy H;, Vies VAl, oo amoemuobisaion thereof.

forth in Structures I, II, IIIl, Illa, 1V, V, VI or

VII, or any cominatian thereof. WD 2004/0 35 .
(0026PEpnesrobalmeTl B IR By SR A GHE L AL HEEre cppprising
packa%ﬂlg%‘ﬁtbﬁﬁ aRfl QYhdRSacButiBal Eflpd¥tido @atdinkd witlie sXid patkegthg

aScul ostasi s "di sorder, conprising the adm nistration
materiod, wharéiasaideuarkaging matefitloonmpriscsaishel whigh indicafes dkat saide
phan@%%%%ﬂc?or%fc%sitgog{éag I}.)'gc/ rl‘lsec%gt%g ?r%fg[h%gi% &{ (Héedrrg%r% laésg(r:ila{eh%vitﬂ Vascular
permdABBRIRGREEd Grdohpratisedtabhlostash belectéd ftomtie myosatiabindarction,

crystal forns_. ) . L .
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 L, I, III, ITa, IV,

V, VI or VII, or any combination thereof.



and individual diastereoners thereof, to a subject in
need of such treatnent. [0028] In one enbodi nent, the
WO pwensiceh provi des a nethod of treating a di sBeTE82003/031721

associ ated with vascul ostasis, conprising the

adm ni stration of a therapeutically effective anount

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

I, 111, My, 1V, V, VI or Wi, or any conbi nation

t hereof, or pharmaceutically acceptabl e salts, )
[0027]Hy one eebodisuing shemyentiopgrayides pmgod 0f treating 4 epmiromised
vascul G G rarB e Reiadi P St Bt ullupaifettective amount
of at 1250918 RER@ IRt &t Yora U Btructud@ TAIETL, iTHa MM, i) 6yor OFIL@r any

protein kinase inhibitor, to a subject in need

combirgafion thereef; prpharmperyiogily accenieble salisahyrspies. splyates, GBystal forms
and indiAERL ciigﬁere&@&isq}?%e@fr {Eﬁé Jﬁ%ﬂecpﬁ Aee@ 8k élﬂfi tReafihiditeCt
aving or at risk o

aving nyocardial 1nrarction
conprising admnistering to the subject a

[0028]t Ineoma eatbbdinadnt ythe frfventiongrovidesmmetfodaf troatieg mdiserders et

gdorth in Structures L, 1L, LILl. Illa, . V. .Vl Ofee .
sssociajfd Wil LB Hor HRPTRE P etbtistioR o6y Rormppisiietive
amour? 8Phi8E4st ohd ourd 2816 FBAR RS tFRddires I, T HINURA TV OV, VI or VII, or

provi des a nethod of treating a subject having

t
any copibittation thexeofhgr phswacauticallyAeaepsatly Flisobrdraics, sylv(e)l{es, c?ystal
s SRR 4 LSS bR 85 pSampemmator

np as set
chemdtig¥rigeutio afént Ueini@Bnddulatdry apénit, thédapertié, antibodyvbr aoprodeid kinase
___.or any conbinatjon thereof thereby treating the
inhibitogip @ sbietgn Beed ok sugh BeEmSBYi nent , the i nvention
provi des a nethod of treating a subject having or at
[00291;1@6&1&&&&%&&, HRMRItEPPRNIdRS Bencietd 6¥ tidafihg AGutject hding or
ubject a therapeutically effective anount of a
at riskafipuing dnygsask! iffarotion comprising adminstering tp the yubject | g,

[V, V, Vi1, or_ apy comnbinati
el il cpfr B SRR LR e AR, . v,
V, VIR VEN bt Qi S5abingiesh ieiwst thedby treatirgatht sgbjectsubj ect

having or" at risk of having stroke conprising

[0030bi e rveadicidphhe BYerOB BT A TASHGLE P o pbiect having or
at ﬁsk?%f%?fﬁx%{ﬁ&dlar llezlkagé L%rhdréﬂlt ;f/V L@ co\ﬁpn\éinggaydlﬂfhﬂsteriﬁg toMh¥ subject

ion there ere treating the subject. WO
a ther 20044 1 BOGRG I PETMUBRAT2/cOBpTaId asiset fopdds Stuatugisd, 1L, 1L, I, IV,

e iment, the j.nventi ovi des hqod of
Vv, VItq?gﬁﬁi%gngcggB]n@h?n (ﬂoﬁ&egqﬁ)y\frggﬁpg@ﬁ 0 i3 avi ng ARDS
conprising adm nistering to the subject a

[003113 hebAPeMbbERIchY (18f he&ition Provadeswthethbd af temingursibjest Ieeing or
orth in Structures I, I, LI, Illa, IV, V, V. q{ .
at risk/pff having capger comprising administering to the subject a therapeutically effective

amount of a compound as set forth in Structures I, II, III, ITTa, 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 administerihg to the subject a therapeutically effective
amount of a compound as set forth in Structures I, II, I1I, ITa, IV, V, VI or VII, or any

combination thereof thereby treating the subject.



conbi nation thereof thereby treating the subject.
[0034] In one enbodi nent, the invention provides a
woredohoshesd treating a subject having or at riB&I/08§2003/031721

havi ng buns conprising adm nistering to the subject a

therapeutically effective anount of a conpound as set

forth in Structures |, I, 111, Illa, 1V, V, VI or

VI, or any conbi nation t¥er eof thereby treating the

subject [0035] In one enbodi nent, the invention
[0033]dnewne dmbodimest, I’nhmlmaéntmnemowdgﬁ amgthbfl o tredting an‘glbmct haying or

o o B0 b G P B Bl o

amomﬂ‘e aﬂp vAd af 8ét fhah ik Sirfictilel YAL, UTIEHId, IV) V, VI b1 VII bt any
V, VI or VI, or any combi nati on t her eof t her eby
combma;t@atﬂpqigoftth@'e@u’gngmg the 993&t- | n one enbodi nent, the

i nvention provides a method of treating a subj ect

[0034] dn@g Bbdinfnt, the vglfltl&ﬁ?‘rg{?ﬁeseéiﬁlﬁ&loa%m subJect having or

mnserlngto ct a therapeutica

at riskef hadhg hans eompriding ﬁdmmsjnem[gm dhesibgset a ﬂmretpepuilq:ally effective
Structures |

amourg G CorER B 361 faph 1 Ripeffs LIl AT R (KeV s VapEveL of
combl[lﬁg&ﬂilerkéf tﬁ&%bfff@ﬁﬁig”fﬁ@ﬁubjééﬁe i nvention provides a

hod of treating a subjéct having or at risk of
haV| ng vascul ar | eakage syndrome (VLS) conprising
[0035hhmmuemb9d1m@1t,ttbe inysntieipprovides s method 4 digatingd pypi St having or

L

amourt @ Ricomboatd dsiver fopth ih Senetyesly BAl, fifa, TWe Vs ¥Whjoe ¥, or any

[0038] In_one_ enbodi n@e the invention provides a
combiggiiqndhergef therehy frsing B}‘@E‘f having or at risk of

having retinopathy or vitreoretinal disease conprising

[00362 L RNt Be ‘iﬁ\%nﬁé’ﬁ’bﬁﬁildes a nidigydegiatatif@h kibject having or
ective amount of a conpound as set forth in

at riskStfihaving edema comprising administering) ty the syubjegt a therapepticably effggtive

i nation, t he tor t ]
smoufigl 3PIPRIBHE SHBO0 HSTeCrsrd S e ¥ ¥ YHOESL or any
combiBlifiPHeRbS therdl/itRgtife thekjisiest. having or  at risk of
havi ng ischem c or reperfusion related tissue injury

[0037] ipee PRy e oG oy Hss Aot o A dubiES efine or
at ns]é r rain @a%@lag‘qgﬁ{/agé%@ﬁﬁ?orﬁw L5833k Gdminidtéring to the subject

resl 117 Ifla, N, V, VI or VII, or f/
’ athempmmcalmef&nuvmmemﬂ qfla@pmpyun&mpt forthtin §trugtytqsécll 111, I, IV,

v, VIIPéSﬁ'géPr 81?}’ ?‘?r}g gtltﬁ)cgid e)éeat}}@éet%%ﬁ eat\ﬁ}%%l :BRbJQ&OV' des a

[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 L, II, III, IlTa, 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 a compound as set forth in



at risk of having autoi nmune di sease, conpri sing
adm nistering to the subject a therapeutically
we@bdoeosics® anount of a conpound as set forth iPCT/US2003/031721

Structures |, I, IIl, Illa, N, V, VI or VII, or any

conbi nation thereof thereby treating the subject.

[0041] In one enbodi nent, i?e i nvention provides a

nmet hod of treating a subje having or at risk of

havi pspl.ant_rejection, conprising adm nistering
Structyiggs iﬁg Iiijﬁ}ae EY :a‘é: Vi pieY By et ianyccombnation dasreqfdherpby eatimg the
subjecd conpound as set forth in Structures I, I, 111,

I1la, N, V, VI or VII, or any conbination thereof

thereby treating the subject. [0042] In one
[0040F Irberti emehadimerticthe iwwentiow prayidss desthad ofdteating 8 subject having or

..treatin .subj ect havi ng ot Jisk o avi
st riski iR R i ghE Bises® ithuPing Rlpbisirngl BBHERs ¢ e
therapsuti atigtefRctiveRiciRe of 4 Eathpoindfk 86t foME irBS@uttired T, I8 III, IlTa, IV,
cogpound as set forth in Structures I, 11, I, 1lla,
V, VIpyVIL gr any cogpbiggtion thereat iherchyrenting the suthedteof t her eby
treating the subject. [0043] In one enbodi ment, the
[00411)&3/@1{14 én%bdﬁh@i?f,' 830 Rnhbe Pf‘o%?deg AmdiRdd %eﬁﬁg% a subject having or
armaceut1 cal” conposition conprising co ni nd a
at riskoafitlavingtitaosplaft rgjectoomp comprisieg admmistering tGithembjeaces |

I, LI, Illa, N V. Vl VR ; i nat.i
therapelyilyetBp Y S s P cemprias 5o Clbel Y SERENoS B . M, IV
V, VIRY YTRe 8ay S2hBiA4Rsh therfel Bihdtebl delBngSiab kishjédrd | ndi vi dual

di astereoners thereof and a "pharmaceutically

acceptabl e carrier. [0Q044] In one enbodi nent, the )
[0042] fy ewn erabpdinent; Bednventipn prayidaspireghodofiffraking pshbject having or

at nsl{c&’pﬁ%n?l i%@g@gﬁﬁig%e%ﬁfgﬁgﬂd ?ni%‘tﬁ:{i% fd4hE Yt elva

therapehtcalyefittiivedhound of & pdrapdbundesrsei ferth if Sfddirek &, 16,18, I1Ta, IV,
e i ment, the inventi ovi des t.hod for
\£ VIiQ%R‘ﬁﬂi"F PRY,CHRbIpIIRIL ﬁ‘&og{;’ﬁg‘%ﬁlt’ﬁﬁtl‘i‘% REYUSHn a subj ect,

conpri sing adm nistering to a subject in need thereof
[0043 T ofd EBBIdimentaiHRURVentibn pkovidds (F60ERY foRinakThg pllrMaceutical

compound of Structure set forthin Structures |, 11,
composition ¢qamprising cogbining grcoynbinagion Hf ¢ compenngdzset fopth in Structures I,

ther aofe, x4 h by. r i . lear . '
II, I.II,SIEgaf E\g,tv, Yltnorg\?]lz, %Saﬁlgg#ﬁllbﬂ%go% g%g%tg ﬁgn%_g@ﬁ%g&dtﬁaﬁy&ceptable
salts, Nydratet,lsotviaftd Odrystalyfoyms geis ayid indivitiied ldéagieceontsrsithereof and a

6, 7- bi s- (3- hydr oxyphenyl ) - pteri di ne- 2, 4-di am ne. WO
pharmegeguticalip eeesriable/ 38903/ 031721 18 [0046] In one

enbodi ment, the invention provides a pharmaceuti cal
[0044; BAS bbSdimefrtQ fH! ih§érﬁﬁn?¥6\gd@%}ﬁfm£&ﬁﬁéal @&%FSQE&P und

s set torth in Structures I, Il 11, 111a, TV, V, VI

comprising a compound as set forth in Structure I, II, III, ITla, IV, V, VII, or VIIl in a

g

pharmaceutically acceptable carrier.

[0045] In one embodiment, the invention provides 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, IT, IIT, Ila, 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.



or VIl or any conbination thereof, in a concentration
effective to reduce vascul ar | eakage associated with
WO 2602/030883 ni stration. [0047] In one enbodi nent PCT/ki82003/031721

i nvention provides a nethod for treating cancer or a
tunor in a subject, conprising admnistering to a
subject in need thereof an effective anobunt of a
t herapeutic antibody, chemdt her apeuti c agent or
I nmunot oxi ¢ agents, in conbination with a conmpound

[0046] kedmef e:mlwdlmnntsthne inrenties ptovides a phpimacketical gompositign or

h
ST TR W
or VII &'HR9ebi®iHatioh BRrdoTMA Al doBeriativh Sffective phiAMIRCeastlanleakage

composi t1on conprising a t herapeutic agent and at
assoc1ateda?sgtthé adwimpgtaignas set forth in Structures |, |1,

[, M, 1V, V, VI or VII or any corrblnatlonthereof
[0047] E.I‘LlJB %@Q&ﬁ.ﬁlt ﬁtaiﬂeqﬂve%ftloﬁ‘bg dvifes a%&tﬁ@@for%%?g can'c@r G a tumor

cancer e any cancer, including but
in a subj&dt, doniprisixeh ddministedibj mmtsuhwdtgmawddhcre@”sanl ef&ctlw amount of a
cancer, col.on cancer i ver cancer, skin cancer

therapepfie a@tibodyaphegIothesRERiis AT EAMMUIPIPS{CASE S A Foptbination with
a comprcr)u}ig&’ FBrith 1rESH RS 1, K1, @ﬂeDIIaCRW ORZI'VI drWIJ of @l €dmbination

cl'e cancer, bone’ cancer, adder cancer or brain
thereofg:ﬁnmbny.tre[aﬁﬂgﬂl]e chmeonleﬂmmmﬂmublect he invention
provides a nethod for treating a T-cell nediated

sorde td Si g f
004y SR By B PuAG S Pt copogsion
comprﬁﬁig&QH&d &fic deenitlahd IaﬂleSétrdnebwnpeuﬂd aslskt, forthlin Strh¢tares [IMI, I,

or VI, or any |na|onthere

e, ;P ROV spnéaﬁ?émné vigob i F conception ety g fregkcancer
ina suﬁ?)fts t’ﬂ'l:e cfagééirgn %qucelr nEMaR g%ht ndlilasiteRr6 aner s

er eo in need of such treatnment. BRI EF
ahmen%ﬁ@&tﬁﬁt&ﬂuﬁﬁrﬂ'dﬂﬁalﬁeﬁdﬂ@ capeg5iiNer EargeREkin CaReRtsbreast

cancer b tes TBAUNdS. O A nbMA STtk ke, 16605 danbLr FBE cncer,
muscl@ce]?lcpﬂ BbAs OEEOBMANS RYhder BE Bfairtitadcd: Yyl ami ne, sulfate

and doxorubicin for treatnent of |ung netastases.
Syngeneic Lewis lung _carcinoma cells were. in
[00491| Invme| emhoditaent the HyERHBON RIQVIdgHa n}?élwésff)%\%%mﬂr# @87’1@ fgdiated

dlsordaro )%81?18168“8? [gTRele m t;:tﬁy B&% lﬁféglllf eff&'ﬁ% o8 6Tt least one

n (3 ny
compdindrsexfophen Btr)lctntee L, 1l ThE; IlI-IggII‘ngnU;[ OSMHt ot @ysc@[mbmatlon thereof
(variqus.  doses ven |
or phamo UG PEbse s s o buralry sofpis oy T aftg dhd Hivitual
d1aste@3 the %ﬁf Qo & &8jLdi i REbdASS s@V tréfdmehtungs wer e

ecte

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.
Beginning 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.



wei ghed. Net tunor burden is the weight of
tunor-bearing lungs m nus the average wei ght of

woeroambosadnt rol | ungs. N=5/group, p<0.02. [ 0052]T/BS180RE31721
3 illustrates the effect of conpounds adm nistered in
conjunction with doxorubicin in an in vivo nodel of
nmetastatic col on cancer (CT-26 adenocarci nom).
Syngenei ¢ CT-26 Col on car & noma cells were | nj ect ed

I.V. in order to establish lung netastases in Balb/C
every 3 dagefor Beytleni Aginlds wenessacrificsd at day 20, hengs Wi eeliested, and

weighel (RS PUERh i S PR b PRI RG e
ofnonn‘aﬁ&cﬁlt&@'ld:%g.t@ﬁnS/%&q),peo.gb.ed- Net tumor burden is the
wei ght of tunor-bearing lungs minus the average

wei ght of normal control |ungs. 'ﬁ?i/ gsr OU({J., p<0. 02. | n
[0052] Fﬁ@%@l@ﬁ Mates él@gﬁffﬁgh@f cqmpounds administered in conjunction wi h
doxorulglg}?n{ o a}% zg;'vg%oﬂl%lgéég g? @%Y%s‘%aﬁ@ b6loh Lhief (0T 281 daenceetchiing).
SyngenBic CTH26 G eptiasind celts-Rerd injected Y, irf @063p crtaliskruag

L kB A PRI i A
agents gzgfelcéﬂzg‘?PPh%% Doy ORI, Bhnixd]lsGRdre Bacgidiiced aiaday 20, lungs

were used i'n order to establish |ung netastases.
were collectd] adGveighed. Netdesor husden isdhe WeiglyRed tgmopbearng lungs minus

bi s(4-.hydr.ox enyl )~pt er hdid- 4- vl am e, al t
the ave(%&ﬁ%glﬁ&fﬁfxﬁﬂcf%?%‘lﬁﬁ‘%h é‘ﬁﬁ gr%‘ﬁ%"é’%@aq}ﬁ e@%{‘%ﬁ’rﬁ%ﬁe .
iBU-ydesryph&ayBEptéridinet-glaniine sulfatel seltREdAompoun
compof‘%(ggﬁ?%g?%@éE% 'sﬁ’gvvs a phrc;to o? representative |ung
is 6,7-diplmplykpteridmer2. frdigsidper i nent  shown in FIGURE 4 with

6, 7- di phenyl - pteri di ne-2,4-di am ne (conpound B) and

[ooss]méﬂﬂgﬂuﬂatrhé’@éé ]aff@é&%ﬁ%u@pduhhyéf h8bRBeitheveatibe r cofdrug
ounds“admnistered In conjunction wth docetaxel
therap¥ WithRaixbotere as/descnitsbd herein. nByrngoneic (I -2@Coloncarreramy ¢eHs sysre

adenocar ci no descri bed, f.or Fl . -
wed oSSl g R o ey Jy FOURE) o7
(AR | L% affne shifaté s4lneompdud A) amh6, HdRIREY
s AR N AL A a et beogmen @ N
pteridipneQ, HaianfindEemppE JRESm i1y arg shovap @%mﬁ%ct S

of conpounds of the invention for their capacity to

S e t -
oosa}, B0 Koyl OQE O pRpp it et el e oxperiman
showrBRNTGIAREaNwah 6, Tt diphenybpleidine- 2 didngne (compoung/Bapnd

conpound D is WD 2004/ 030635 PCT/ US2003/031721 20
doxorubicin.

[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 ,4-dihydroxypheny1)-pyrido[2,3-b]pyrazin—6-y1amine
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



N-(2- (I Hindol -2-yl)-phenyl)-phthal am c acid and
conpound E is 6, 7-bi s(3-
whyanososphenyl ) - pt eri di ne- 2, 4-di am ne. [ 0057] pEI/GRIRE3/@31721
illustrates the effects of conpounds of the invention
for their effect on 1L-2 induced anti-tunor actions.
The graph presents representative exanpl es of
conmpounds cited in this %&)pl ication and their effects
on IL-2 nmediated reductions in netastati c mel anoma

N-(2-(1Huiindol-byl)drenyl)phitiabre agifiend conpomdc B 6,5bis(3-
hydfoxga%ﬂﬁgdé“d 4% Y1) -phenyl) - phthal anic acid and

6, 7- bi s(3- hydroxyphenyl ) -pteridi ne-2, 4-di am ne.

[0057] FIGERE 0 NNEHHRE HibfoRGEBomBbIIIS of dteginbémioador their effect on
parenthesis in ng/kg while IL-2 concentratio

IL-2 indyico Anti-trpetr asHon® <The geRplomrasarss TeprSBERIIe HEHRR'SS fg cofpgpunds
cited 1n]ﬂ?1’h§ gﬂ?lli'cgttloﬁtaﬁd H}l:ﬁ‘ LR ShILY mEQTRA H'élﬁx%tl&fls &hﬁetastatlc

eir capacity to inhib L-2 i nduced
melanofraG@inbr Buirdei.f By tht igeaphs, Ebmpgumhbss Nr(és(d H—mdol— ~yl)-phenyl)-

Pl a4 GomERd E?sﬁiﬁwﬁr"%ﬁ)?@nﬁiﬁe PR,

concentra)uimms rg(dvdﬁ in Iparenthes1s kilounits.
6, 7- bi s( 3- hydr oxyphenyl ) - pteridi ne-2, 4-di am ne. [0059]

[0058] ﬁa%ﬁgﬁéid L li? ﬁfélf &r%t?é tle&f%ftJ ?‘tcéoﬁlp%flm%snafecﬁé {¥Bntion for their

capaci It edema
capac1t?$§ ﬁﬁi)lﬁi HA2 thddeed\Tudetl pﬁﬂﬁbnatlah ofle Braphs mserlsyerpdq:sgnt@tlve

. NNH S
examplen péeqmmm@s cHebragPisaPe A spteptn r welfiflon 1o
the srapfil, PR B BRLDlls KPR nO I pr A R R R N

1s67‘tﬁ1§ﬂ3l-1@myphemd) btenthne{24 -Bianting.ng and wei ghi ng (wet
\NEI ght) of the |lungs. Lungs vvere then dried at 80C

24 N
[0059](;{*‘}{}16@( u]hi\ agc;&tge 8&%‘% 1|(o Xé%(rlltl H@Bﬁn&(;ﬁéén ﬂ%g%pamty to
1nh1b1tse‘dE1fn§ta%o%ﬁ1|téd &m@ méﬁtélﬁésﬁratoﬂymlkhess@yﬁdmmgp’ RPN JFH Swiss

I d 50% PEXA %
mice Wq‘tlp EDI;;(I Zyn?mémgéﬁa %’J%QK;QQ@ &]&é‘h& k@dﬁ‘ \%?IP%E
formu&yfe%dﬂg ﬁé?élheg a&d/%g’ gﬁ/e&ﬁ{y W EFJ?ﬁlf}{ﬁ%.tfé éei‘lbﬁbqglent to injection

animals3&€ sadriﬁcte& If(sllcﬂmmyl dellé«ztromublattmg and w@ﬂ%gé@o@@@)’/gf the
wat er) i ca RDS- i
lungs. [Iomgeyvem erriadat OO T 3R Pl WEE T B Y roue,
6 7-b1§(§ 1&@ ﬁt@ﬁéﬁiebqf-ditaﬂﬁié sﬂfdﬁ@é‘dﬂ Qéombeumhﬁ F ini the 0.5
grogenesi

vivo. The %
mg/kg ﬁng@mﬂhaexanmle famplagest inf50% Géwgo%(;qut@ra tymcatllpflrgduced

[icat.i S [ 7-
ARDS Rlorgha Hme by Boi SHIFR I aintne T8 F - SOOI -7
yl]be:i'zéﬁe-fﬂg-aa (cBRpEeSEE L Retie Orsomp/igfrangepirsthisenempls feumddted 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

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



WD 2004/ 030635 PCT/ US2003/ 031721 21 subcutaneously in
a Bal b/ C nouse. The descri bed i nvention conpound was
w0 njogoswas dai |y at the described concentrati oPCT/082083/031721
days. After 5 days the animals were sacrificed and
angi ogenesi s quantified based on the binding of
fluorescently | abel ed, endé)t hel i um speci fic
FITClectin. In the graph, ]corrpound Ais
6, 7- bi s(4- hydroxyphenyl ) -pteridin-4-ylam ne sulfate
subcutgagously s RallEs MS@RH%‘F degqribed inmentioq\gompnoangd e digotethdaily
| o I -1
at the &&Xﬁl?etd c%'ﬁaé}{t&‘tﬁﬁﬂ ggr U 53&21%? ’I}]\ﬂg%sct?e @ru?na\f@\?/gllé 3&ifeld Gnd

angio geaea@qmaﬁed Bagded ®huhe biadihg eaﬂuﬁh@sc&nﬂy ldbeled, @fdothelium specific
di sorders, including but not to myocardia

FITC-Jegtimy B the grapdy sQirround eéﬂ-bv&‘sbﬁfamh@am@aenéiyha%%ne
sulfatd ¥kS), ocular and retinal disease, bone disease,
ﬁeural ef fusi on, edema, and ischem a. The term
"vascul ostasis" is hereby defined as referring to the
nalntena;4= AL I RIBKTON (HSE | MdOMni ng,
and "vascul ostatic agents" as agents t hat seek to
address conditions in which vasculostasis is

[0061 F PRPIY BhtERChroYides extBpiundgwhitd alescalbstatic ﬁ@tsﬁ[ﬂdﬂ@e’cﬂéds of
mai nt ai ni ng vascul ost asi s. g 062] In, one_enbadi ne
§

use thergef. Jreension compenRdsHe Bycsiliinieat WOE#lscgéﬁradpﬁP@ng but

no lﬂéﬁ%ﬂé B Yt U e g S A

ocular¥pd iretiriah dispaeselisoitel diseat, ple@albftusicly edem&@3d, isvlcmniei Théterm

is - ... . . .
“yasculostasis™ 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 is 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]
Ar
/u\ 7
HN G

(Rz)y



H or lower alkyl, or when x = 2, each Ra is taken
together to forma 1,3- dioxolyl ring, or each Ro is

w0 nabepameaent |y al kyl, substituted al kyl, al kenpdT/US2003/031721
substituted al kenyl, al kynyl, substituted al kynyl,
cycl oal kyl, substituted cycloalkyl, het er ocycl i c,
substituted heterocyclic, ? substituted aryl,
heteroaryl, substituted hé eroaryl al kyl aryl
substit ed al kylaryl, arylal kyl, substituted
aryl al Byl al kenyl, substituted aryl al kenyl ,

aryl al kynyl ea&im@isltﬁdgpéﬁdenﬁﬂl)lﬂ{al@@()ﬂ ,-ORaLWBP[ WhERPR is —

am do, nitro, or thioalkyl, and R2 are each

i ndepeRbeiiowr allvlk exwhen &Ha, pachsl%hbts taken tegethea itk fdrm a 1,3-

al keny ed al kenyl , al kynyl, substituted
al kynyldm%(ggﬁﬁihg’l substi tut ed cycl oal kyl ,

het erocycl i eaclsm&lsﬁndepétﬁﬁnﬂ?hmynw&hhﬁed glkyl, alkenyl, substituted
substi t @g , heteroaryl, substituted heteroarﬁg

al kyl aﬁﬁ‘?ﬂys ¥19Y1t spbstitutadiajinay cycloaliyl, athefituted cycloalkyl,
subst i I @5%5

aryl al Elglrﬁgc{é yélicss ﬁ%sﬁ ded ﬂ{t&Jo@* U%Jg{’ Pt Ut e(} %%’Fq‘e eroar?'l,
Gis lei,lbsﬁtutéd h@tero(u@ﬂ{' a?l}ﬁaryl@lﬂﬂbsﬁitﬂed%lﬂiylsarylhrylaﬁQﬁrsubst1tuted
al kyl eta and wher ei i s O- Ar i

or %et &y %ﬁ‘r E“llﬁen;‘(l gstg;u 8‘5 @fyzaélgﬂﬁlyr ﬁ@@%&%nﬂiﬁm@%’eﬂ

[ 0063] adylaIR{iey | KEMS R0, BaidoSnireQGHhiclkyl, 1, and each
R and i's "hydrogen. WO 20047 030635 tkyl,

PCT/ US2003/ &3 21¢ R, arezeaphy oslenerdruttphydrogany nﬂwh isulstifted
ﬁlt { u&t ldfﬁ?f}_,l H{e{ﬁ% #\ggﬁtu%q%ﬂ, Qk%q,z M%stttut alkyn [N Noa]kyl,
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”’3),, 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, Rg is —COOH, x = 1, and each R; and R; is hydrogen.



O\/ OH HN HNI-31-4 HO OO- OH\ / HNHN OHH
H 1-51-6 WO 2004/ 030635 PCT/ US2003/031721 24\ OO

wWok@4/050633-N N NHH 1-7 1-8 OHOH O O OH HCHNS2003/081721

N H H

23

[0064] Exemplary compounds of structure I include:

CO,H CO,Me

Iz
=z

0O
HN

7
IZ/

I3 I-4
. HO
o Q
OH
HN HN

OH
()~ (=)
i N



1-9 1-10 WD 2004/ 030635 PCT/ US2003/031721 25 O O o

HN NHO HN 1-11 1-12 MO O\ / OHO HNHN O-N N
WOR0046803313 1- 14 WO 2004/ 030635 PCT/ US2003/ 03 17C1/USD63/(31721

OH HNOH NHOOOH HNNH

24

I-10



1-15 1-16 OOH _, OCOOH NH HN HN~"~N N\ H 1-17

1-18 WD 2004/ 030635 PCT/ US2003/ 031721 27 [0065] In
w@pmihaws3enbodi ment of the invention, there arBCT/US2003/031721

provi ded conpounds of structure (lI1): S(Ro)X (ROY O

O N NH(Rl)y Il wherein: wherein RO, Rl, and R2,

X, and y are as defined abf e. [0066] In one

enbodi ment, Ro is -COOH, x“=1, and Rl and R2 are each

hydrogen. [0067] I yet anot her enbodi ment of the

i nvention, there aye~provi ded conpounds of structure

(rerr): (Xymz gol(Y)n 5 z6

I-11 I-12

MeQ,
Q, OH
0,

I-13 I-14



1l wherein: Zl -Z6 are each independently C, -C=0, N

or NRa, wherein Ra is H alkyl, or substituted al kyl,
waberesw3sai d substituents are hal ogen, hydr oxRCT/US2003/031721

or am no, WD 2004/030635 PCT/US2003/031721 28 each X

i s i ndependently hal ogen, -ORb, -NRb2, or -SRb,

wherein Rb is -H lower alkyl, -(CH2)2NHCH2CH3),

- (CH2) 3mor phol yn- 1-yI , 2

- (CH2) 3( N- net hyl pi perazi nyn-1-yl), aryl, heteroaryl,

- (NH- NH- Re) , FNPL Re), wherein Ris Hor |ower
al kyl, e ' w deHtly -OR, -NRd2, -SW or
~OPO3H2 \herfin R4 | ower al kyl, aryl,

, - (CH2) 2NH( CH3), - (CH2)3norphol yn-1-yl,
N 3(N- et hyl pi p&Hazinyn-1-yl); or each Y is

al kyl, substituted al kyl, aryl,

|, heteroaryl, substituted heteroaryl,
flerein said substituents are selected
-ORe, -NRe2, -SRe, -P(O(OH)2, wherein

Re g; H, Ioﬁer , aryl, or heteroaryl; or each Y
i s i ndependent H#nyl , CH2NHet hoxy,
CH2N 1kyA, t-Bu, CH2NHCH2aryl, ’

CH2NHCH2gubstituted aryl, CH2NHCH2heteroaryl,

HBsubstituted heteroaryl; or when n is 2, each
gether to forma fused aromatic or
c ring system and mand n are each

: 1 to 4, wherein when ZI, Z3, Z5, and Z6

aréﬂeach\ — X is NH2, and m=n = 2, Y is not phenyl
or 4-hgtisoxyphenyl, or tautomers thereof.I{160681
Exenpl ary conmpounds of structure 11l include
pteridi nes and qui noxal ines, such as OH N NH2

het er oar

COOH

I-17 I-18



I NI I N WD 2004/030635 PCT/US2003/031721 29 NH2 OH
NNN NHOW | j"I- 5N OHNMN NV\ N HON
WORMN4BBMEES and NH2 N N N N WD 2004/ 030635 PCT/US2003/031721

PCT/ US2003/ 031721 30 [0069] Particularly effective
vascul ostatic agents of structure (I11) include
conpounds bearing hydroxy-gubstituted aryl rings.
Exenpl ary compounds according to this enbodi nent are

[00653 & addMdrRnitRlIANEnt el Pl o0 Nhire Nre provided compounds of structure
dan:

(R1 )y

II

wherein:

wherein Ro, Ry, and R,, x, 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
structure (ITI):

.o Zy
z7\ X \

| T

Z4 ~ / / n
Z Zg

11

wherein:
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 amino,



N/ N H2ZNNNOH OH OHOH NH2 N N H2N11 NN OH

OH WD 2004/ 030635 PCT/ US2003/031721 31 OHOH OH OH
WORD4MBEE3N N NI NNN NOHOH OH and OH p¢DOFHP3/031721

An addi tional exenplary conpound of structure (II1) is

set forth below OHOH NH2 N NN

28

each X is independently halogen, -OR®, -NR®,, or -SR®, wherein
R is -H lower alkyl, -(CH,),NH(CH,CHs), -(CHz)smorpholyn-1-yl,
-(CH,)s(N-methylpiperazinyn-1-yl), aryl, heteroaryl, (NH-NH-R®),
-(N=N-NH-R®), wherein R°® is H or lower alkyl,
each Y is independently -ORY, -NR, -SR®, or ~OPO3H,
wherein R? is H, lower alkyl, aryl, heteroaryl, -(CH;),NH(CH,CH3), -
(CHz)smorpholyn-1-yl, or -(CH,)3(N-methylpiperazinyn-1-yl); or
each Y is independently alkyl, substituted alkyl, aryl, substituted aryl,
heteroaryl, 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 CH,glycinyl,
CH;NHethoxy, CH,NHCH,alkyl, CH,NHCH,t-Bu, CH,NHCH,aryl,
CH,NHCH,substituted aryl, CH,NHCHheteroaryl, 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 to 4,
wherein when Z;, Zs, Zs, and Zg are each N, X is NHy, and m=n=2, Y is not
phenyl or 4-hydroxyphenyl,

or tautomers thereof.

[0068] Exemplary compounds of structure III include pteridines and quinoxalines, such as

OH
\ .
@i X NH,
N
N/ C{ X
Z
, N )



OH OH WO 2004/ 030635 PCT/ US2003/ 031721 32 [00711
Addi ti onal exenplary conpounds of structure (I11)

WO pksies3pt eri di nes having the structure: X1 PCVIS20h8/031721
X2 N N Y2 wherein when X1= X2 = -NHR, wherein Ris H,
aryl, or substituted aryl, Y1 and Y2 include but are

not limted to the followng structures I11-1 to
111-24: Structure Y1 Y2 [%1-1 C6H5 H 111-2 H C6H5
11-3 C6H5 C6H5 111-4 4- C6H4OH H 111-5 H 4- C6H4CH

NH21.6 3,4- CBH3(OH)2 HI11-7 H 3,4- CBH3(OH)2 1

4- CGH%F C6H5 111-9 C6H5 4- CoH4F OH11-10 4- Co i

4- C6H40H 111-16 C5H4AN (p.r)
N HO N

X
" Y L
N SN N/ Nl N o N/
l L
HOJ\N/ 7 | N N/ N/ | N
% S
N , . N >

and



111-17 4- CoHAF 4- CoH4F 111-18 3- CoHAF 3- C6HAF
111-19 4- C6H4OWe 4- C6H4OMe 111-20 3- C6H4OWe 3-
w@s4bs3s 111- 21 4- CO6HAOH 4- C6HAOH 111-22 3PCII65@AN31721
3- C6H4OH 111-23 3,4- C6H3(OH)2 3,4- C6H3(OH)2 111-24
Y1l and Y2 taken together to forma phenathrolinyl
group WO 2004/ 030635 PCT/ U? 003/031721 33 [00721
Further exenplary pteridin have the structure Xl= X2
or substituted aryl, and

= _OR, in R i -H . I
10065} Pabe iy SHFefivkEspps A agials hmtiat (B fetidbshmpanmt

bear o t - : ~t . .

et Sy SS AT RS deyt e, Rachblard BompbiilE Gl iy g

embodimedg ereQet farthilfel®d@ H 4- C6HAOH 111-30 3, 4- C6H3(OH) 2
H 111-31 H 3,4- C6H3(OH)2 111-32 4- C6HAF C6H5 111-33
C6H5 4- C6HAF 111-34 4- C6HABr C6H5 111-35 C6H5 4- gy
C6H4ABr 111-36 4- C6HAOPh C6H5 111-37 C6H5 4- C6HAOPH
111-38 4- C6HAOH C6H5

OH NH,
NH, N
N N XX
N XX J|\
M HN N, P
2 N N
S G :
N N A
OH | OH
OH
OH
N
HzNJ\N/ N/
OH
OH




111-39 C6H5 4- CA6HAOH 111-40 C5HAN (pyr) CS5HAN (pyr)

111-41 4- C6H4F 4- CoH4F 111-42 3- C6H4F 3- C6H4F
waim446ds C6HAOVE 4- C6HAOWVEe 111-44 3- CO6HAORET/BS2003/031721

C6H4OVe 111-45 4- CO6HAOH 4- C6H4OH 111-46 3- C6H4AOH

3- C6HAOH 111-47 3,4- CoH3(OH)2 3,4- CO6H3(OH)2 111-48

Y1l and Y2 taken together to form a phenathrolinyl

group WD 2004/ 030635 PCT/ 332003/ 031721 34 [00731

Furt her exenplary pteridines have the structure X1= OR

and X2 = NHR, wherein R is -H, aryl or substituted

aryl, and Y1 and ®B include but are not |limted t@Ht he

following struct

[11-50 H C6H5

- - /1

Nlél!zl _53 H 4- C6

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

OH
OH
NH,
N

| X X

N A i —
OH
OH .



111-61 C6H5 4- CBHAOPh 111-62 4- C6HAOH C6H5 111- 63

O6H5 4- CBHAOH 111-64 CS5HAN (pyr) C5HAN (pyr) 111-65

Wa2000050685 4- C6HAF  111-66 3- CBHAF 3- CBHAF  BOT/WUSM03031721
C6HAOME 4- CBHAOME 111-68 3- CBHAOME 3- CBHAOME

111-69 4- CBHAOH 4- CBHAOH 111-70 3- CBHAOH 3- CBHACH

111-71 3,4- C6H3(OH) 2 3, 4-,,06H3(OH) 2 111-72 Yl and Y2
taken together to forma par?enathrol i nyl group WO

2004/ 030635 PCT/ US2003/ 031721 35 4] Further .
Heddiignal gxezerlpiyonpeuRds of sirHguLs uEmI i\mh&ﬁ@gi@e

structuWCR wherein R is -H, aryl or substltuted aryl, and

and Y2 include but are not limted to the foll ow ng
structures Structure YI Y2 111-73 C6HS H 111-74 H
C6H5 111-75 C6H5 C6H5%1111-76 4- CBHAOH H 111-77 -H 4-
CoH4AOH 111-78 3,4- C6 (C]—I)2H111 79 H 3, 4-
C6H3(OH)2 111-80 4-
I11-82 4- Co6H4Br

wherein when X,

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

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

Structure Y, Y,
1-1 CeHs H
I11-2 H CeHs
I11-3 CeHs CeHs
I11-4 4- CsH4OH H
III-5 H 4- CeH4OH
I11-6 3,4- C¢H3(OH), H
II1-7 H 3,4- C¢H3(OH),
IT1-8 4- CeH4F CeHs
II1-9 CeHs 4- CsH4F
111-10 4- CsHyBr CeHs
II-11 CeHs 4- C¢HyBr
11-12 4- C¢H4OPh CeHs
I11-13 CeHs 4- CsH40Ph
111-14 4- C¢H4OH CeHs
II1-15 CeHs 4- CsH4OH
I11-16 CsHaN (pyr) CsEHLN (pyr)
mI-17 4- CeH4F 4- CeH4F
III-18 3- CH4F 3- CeH4F
IT1-19 4- C¢H4,OMe 4- CcH4OMe
111-20 3- CsHsOMe 3- C¢H4OMe
11-21 4- CsH4OH 4- C¢gH4OH
I1-22 3- CsH4OH 3- CcH4OH
I11-23 3,4- C¢H3(OH), 3,4- C¢H3(OH),
111-24 Y, and Y, taken together to form a phenathrolinyl

group



111-83 C6H5 4- CoH4ABr

C6H5 4- C6H4AOPh

W@ad4/089633111- 88 C5HAN (pyr) C5HAN (pyr)
C6HAF 3- CBHAF

C6HAF 4- CBHAF

[11-90 3-

111-84 4- C6HAOPh CoH5 111-85

I11-86 4- CoH4AOH CoHS5 111-87 CoHS 4-

[11-91 4-

CoH4OVe 4- CoHAOWE 111-92 3- CoHAOME 3- CoHAOWE
111-93 4- CoHAOH 4- CoHAOH33111-94 3- CoHAOH 3- CoHACH

111-95 3,4- C6H3(OH)2 3,4- C6H3(OH) 2 111-96 VI
taken together to forma phenat hrolinyl
[0075] Additional

aryl, orl_qu()sgl?étg 3/ 317

and Y2
group .

exenpl ary pteridines have the
[00723 tFutthénexemplry pisridiheNhidNhy Brucile 2QG4X93Q518 Swherein R is —H,

36 _wherein Xl=
5? butéﬁ%anilr%lﬁrdl tgshg fedlowing the

1j g nglu

wherein Ris

smctﬁféglﬁrgteqh_hg.mted to the follow ng structures:
Structure Y1 Y2 111-97 C6H5 H 111-98 H C6H5 111-99

CoHS CoH5 111-100 4- CoHAOH H

Structure

II1-25
HI-26
I-27
II11-28
II1-29
111-30
IT1-31
HI-32
HI-33
111-34
I11-35
I11-36
I-37
111-38
I11-39
H1-40
111-41
11142
I11-43
111-44
I11-45
111-46
111-47
I11-48

Y,

CeHs

H

CsHss

4- CcH,OH
H

3,4- C¢H3(OH),
H

4- CH4F
CeHs

4- C5H4BI'
CeHs

4- C¢H4OPh
CeHs

4- C¢H,OH
CeHs

CsHyN (pyr)
4- CeH4F

3- CeH4F

4- C¢H4,OMe
3- C6H4OMG
4- C¢H,OH
3- C¢H4,OH
3,4- C¢H3(OH),

Y,

H

CeéHs

Ce¢Hs

H

4- C¢H,OH
H

3,4- CsH;(OH),
CsHs

4- C¢H4F
CeHs

4- C6H4B1‘
CeHs

4- C¢H4OPh
CeHs

4- CcH4,OH
CsHuN (pyr)
4- C¢HyF

3- CcH4F

4- CsH4,OMe
3- CcH4,OMe
4- C¢H4OH
3- CeH4OH
3,4- C¢H3(OH),

Y, and Y, taken together to form a phenathrolinyl

group

111- 8BCHWYS2003/031721



[11-101 H 4- C6H4OH 111-102 3,4- CO6H3(OH)2 HI111-103

H 3,4- CBH3(OH)?2

[11-104 4- CoH4F CoHS5 111-105 CoHS

W0e20000564685 111- 106 4- CoHABr CoHS5 111-107 CoHBCHUS2003/031721
[11-108 4- CoH4AOPh C6H5 111-109 C6HS5 4-
111-110 4- CoH4OH CoHS5 111-111 C6HS 4-

CoH4Br
C6HAOPh
CoH40H 111-112 C5H4N (pyr) C5H4AN (pyr)

CBHAF 4- CBHAF 111-114 334CBHAF 3- CBHAF

111-113 4-
[11-115 4-

C6HAOME 4- CBHAOME 111-116 3- C6HAOVE 3- C6HAOME
[0073] Fnﬂtharjemmplacew@&imts hmﬂhmmmlﬁlstE_anééiw@&@l wherein R

s H, 2 4 bt

structufds OUP.-
the structure: NYJ NI
wherein Ris -H aryl

o0 AR 2o e £

R R

[00761 Still further exenpl ary pteri di nes have

X1 NN Y2, wherein Xl1= NHR
or substitute

aryl, and ‘Y1 and

Biryciereude but are not linmted to e fol | owing

structures:

111-49
HI-50
1I1-51
T1I-52
II1-53
1I1-54
II1-55
II1-56
I-57
I11-58
I-59
111-60
111-61
111-62
111-63
111-64
II1-65
111-66
1-67
I11-68
111-69
1I1-70
I-71
111-72

CeHs

H

Ce¢Hs

4- CsH,OH
H

3,4- C¢H3(OH),
H

4- CeH4F
CeHs5

4- C6H4B1‘
CeHs

4- C¢H4OPh
CeHs

4- CsH4,0H
CeéHs

CsHaN (pyr)
4- C¢H4F

3- C¢HsF

4- C6H4OM6
3- C6H4OMG
4- CcH,OH
3- C¢H,OH
3,4- C¢H3(OH),

WD 2004/ 030635 PCT/ USZOC%_%%/ 031721

CeéHs

CeéHs

H

4- C¢H4,OH
H

3,4- C6H3(0H)2
CeHs

4- CgH4F
CeHs

4- CgH4Br
C¢Hs

4~ C¢H,OPh
CeHs

4- C¢H4OH
CsHaN (pyr)
4- CgH4F

3- C¢H4F

4- C¢H4OMe
3- C¢H,OMe
4- CcH4,OH
3- CsH4,OH
3,4- C¢H3(OH),

Y, and Y, taken together to form a phenathrolinyl

group



37 Structure Y1 Y2 111-121 CoHS H
[11-123 CoH5 CoH5

[11-122 H CoH5

[11-124 4- CoGHAOH H I11-125 H 4-

WEsH4aB0633 | 1 - 126 3,4- COH3(OH) 2 H 111-127 H 3, BET/US2003/031721
CoH3(OH)2 111-128 4- CO6H4F C6H5 111-129 C6H5 4- C6H4F

111-130 4- CoH4ABr C6HS,
111-132 4- C6HAOPh C6H5

[11-131 C6HS5 4- C6HABr
-133 C6HS5 4- C6HACPh

I
111-134 4- C6HAOH C6H5 1%#2-135 C6H5 4- CBHACH
111-136 C5HAN (pyr) CS5HAN (pyr) )
[0074] EB#t4dE exbinplatpgteSdingshue the stagkire X H NHR3md X, THR4 misrein R

s H, o b tednaleAnd 11 304 5 BT, et e e Teoring

structures 4- C6H3(OH) 2 3,4- C6H3(OH)2 111-144 Y1 and Y2 taken

together to form a phenat hrolinyl
Addi ti onal

Structure

HI-73
111-74
III-75
I11-76
111-77
I11-78
111-79
111-80
111-81
111-82
111-83
111-84
I11-85
H1-86
I11-87
I11-88
I11-89
HI-90
111-91
111-92
I11-93
I11-94
I-95
111-96

[0075] Additional exemplary pteridines have the structure

X4
N| X N\ Y
k NP

N N Y2

gr oup.

111- 137 4- CO6HAF 4-

[00771

exenpl ary pteridi nes have the structure X1

Yy

CeHss

H

CeHs

4- C¢H,OH
H

3,4- C¢H3(OH),
H

4- CeH4F
CeHs

4- C6H4Br
CeHs

4- C¢H4OPh
CeHs

4- C¢H,OH
CeHs

CsH4N (pyr)
4- CgH4F

3- CeHyF

4- CcH4OMe
3- C¢H4sOMe
4- CsH,OH
3- CeH,OH
3,4- C¢H3(OH),

Y,

H

CeHs

CeHs

H

4- C¢H,OH
H

3,4- C¢H3(OH),
CeHs

4- CeHaF
C5H5

4- C¢HyBr
CeHs

4- C¢H;sOPh
CeHs

4- C¢H,OH
CsHLN (pyr)
4- CcH4F

3- CeH4F

4- C6H4OM6
3- C¢H4OMe
4- C¢H,OH
3- C¢H4sOH
3.4~ C¢Hs(OH),

Y; and Y, taken together to form a phenathrolinyl

group

?



NYL NI NNY2 whherein Xl1= OR, wherein Ris -H,

aryl or substituted aryl, and Y1 and Y2 incl ude but
w@e®@4/08885 | imted to the foll owi ng structures:PCT/US2003/031721

Structure Y1 Y2 111-145 C6H5 H 111-146 H C6H5 WO

2004/ 030635 PCT/ US2003/ 031721 38 111-147 C6H5 C6H5

111-148 4- C6HAOH H 111-149 H 4- C6HAOH 111-150 3, 4-

C6H3(OH)2 H 111-151 H 3, 4 C6H3(OH)2 111-152 4- C6H4AF
CoH5, 111- 153 C6HS 4- 05 111-

VhusizEK) COPR v bR - 8] FEBA NS SR AT s nclude

outare g (R VAR ) 60 corun (pyr) Corn

(pyr) 111-161 4- CoH4F 4- C6H4F 111-162 3- C6H4F 3-
Shidturel | | - 163 4- CoHAOMEY4- CoHAOWVE || ¥2164 3-
CoHAOWVE 3- CoH4OWwe

I11-97 CeHs H

111-98 H C¢Hs

111-99 CeHs Ce¢H;s

II-100 4- C¢H4OH H

111-101 H 4- C¢H,OH
I1-102 3,4- CsH3(OH); H

III-103 H 3,4- C¢H3(OH);
111-104 4- CcH4F Ce¢Hs

HI-105 C¢Hs 4- CH4F
II1-106 4- CgH4Br CeéHs

1-107 CeHs 4- C¢H4Br
I1-108 4- C¢H,0OPh Ce¢Hs;

II1-109 CeHs 4- C¢H4OPh
II1-110 4- C¢H4OH Ce¢Hs

1Ii-111 CeHs 4- CcH4,OH
1I1-112 CsHsN (pyr) CsHsN (pyr)
111-113 4- CgH4F 4- CcH4F
111-114 3- CeHuF 3- C¢H4F
II-115 4- C¢H4OMe 4- CcH4,OMe
I1-116 3- CcH4OMe 3- C¢H4OMe
mI1-117 4- C¢H4,OH 4- CcH,OH
111-118 3- C¢H4OH 3- C¢H,OH
I1-119 3,4- C¢H3(OH), 3,4- C¢H3(OH),
T11-120 Y; and Y, taken together to form a

phenathrolinyl group.

[0076] Still further exemplary pteridines have the structure:

X J\ G G
1 N N Yz,

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

not limited to the following structures:



111-165 4- C6HAOH 4- C6HAOH 111-166 3- C6H4OH 3-

C6HAOH 111-167 3,4- C6H3(OH)2 3,4- C6H3(OH) 2 111-168
wOriooanshe¥®? taken together to form a phenat hr ol PEEUS2003/031721

group. [0078] Additional exenplary pteridines have

the structure NYL NI X1 NN Y2, wherein Xl1= OR

wherein Ris -H aryl or substituted aryl, and Yl and

Y2 include but are not I3Tited to the fol | ow ng

structures: Structure Yl Y2 111-169 C6H5 H 111-170 H
CoHs5 111-171 CoHs CeH5  111-172 4- CO6H40OH H 111-173 H
Gruéar¥OH 111-174 3,4- BH3(OH)2 H 111-¥75 H 3, 4-

CoH3(OH)2 111-176 4- COoH4F C6H5 111-177 C6H5 4- C6HAF

111-179 CoHS 4- CoHgBr 111-180 4-c@eHaoPh CoH5

%15904/ 030635 PCT/ US2003¢H81721 39 111H178 4- CoH4Br

81 C6H5 4- C6HAOPh Cl; 182 4- CoHAGHHLG6HS

I1-124 4- C¢H,OH H

II-125 H 4- C¢H,OH
III-126 3,4- CgH3(OH), H

II-127 H 3,4- C¢H3(OH),
I1-128 4- C¢H4F CeHs
1II1-129 CeHs 4- CgH4F
111-130 4- C6H4B1‘ C6H5 )
1I1-131 C5H5 4- C6H4B1'
111-132 4- C¢H4OPh CeHs
111-133 CeHs 4- C¢H4OPh
I11-134 4- CsH4OH CeHs
1-135 CeHs 4- C¢H4OH
111-136 CsHuN (pyr) CsH4N (pyr)
III-137 4- CgH4F 4- C¢H4F
III-138 3- CgH4F 3- CgH4F
II1-139 4- C¢H4OMe 4- CcH,OMe
II1-140 3- CsH4OMe 3- C¢HsOMe
111-141 4- C¢H,OH 4- C¢H,OH
111-142 3- CcH4,OH 3- C¢H4,OH
I11-143 3,4- C¢H3(OH), 3,4- C¢H3(OH),
111-144 Y; and Y, taken together to form a

phenathrolinyl group.

[0077] Additional exemplary pteridines have the structure

X4
|\N/ N/ Y2,

wherein X; = OR, wherein R is -H, aryl or substituted aryl, and Y1 and Y; include but are

not limited to the following structures:

Structure Y, Y2
111-145 CsHs H
TI1-146 H CoHs



111-183 C6H5 4- C6HAOH 111-184 C5HAN (pyr) CS5HAN
(pyr) 111-185 4- C6H4F 4- C6H4F 111-186 3- CO6H4F 3-
w@id4830683 | - 187 4- C6HAOWe 4- C6HAOWR
C6H4OWe 3- CoHAOME 111-189 4- C6HAOH 4- CoHACH
111-190 3- C6H4OH 3- C6HAOH 111-191 3,4- C6H3(OH) 2
and Y2 taken together to
[00791 In further

3,4- CoH3(OH)2 111-192 VI

form a phenat hrol i nyl
enbodi nent s,

A-Ad% ]

= X2 =da

Il -188PGF/US2003/031721

exenpl ary pter| di nes have the structure:
N X2 N N Y2 wher édllsX|

Cadls NHR,

ViBi48 n R is H (CH2) 2NHEt4- G828 nor phol §in- 1-yI ,
(IDE2IB( N- et hyl pi perazi nyrHl -yl ); i
QEeiset hoxy, CH2ZNHCH2al kyl 3,4- CHHBEBE)Rt - BUEL

%Waryl, CHZNHCHZ2subsygi t uted aryl,

= CHEdlhORY|

3,4- CsH;(OH),

hNk-H2het eroaryl, CH2N pst i tut ed @ groaryl
Wri- lfsjsubst i tuents bei ng O, OVE, and 4(_2(; F' udes
ilé not limted to the ng struc

ure Y2 111-193 C6H5C 94 H 1

hb%ﬁ 2

111 196 3- C6H4ACH
111-199 |sonaphtﬁ

&g% ﬁ}l 198

157 4- C¢H4OPh
III-158 4- C(,H40H CeH;
I1-159 CeHss 4- C¢H4OH
111-160 CsH4N (pyr) CsHaN (pyr)
111-161 4- C¢H4F 4- C¢H4F
111-162 3- CgH4F 3- CcH4F
I11-163 4- C¢H,OMe 4- CsH4OMe
I-164 3- C¢H,OMe 3- C¢H4OMe
III-165 4- C¢H4OH 4- CcH4OH
111-166 3- C¢H4OH 3- CcH4OH
I-167 3,4- CsH3(OH), 3,4- C¢H3(OH),
111-168 Y and Y taken together to form a

phenathrolinyl group.

[0078]  Additional exemplary pteridines have the structure

)\ A\ F
X4 N N Ya,

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 Y2

I11-169 Ce¢Hs H

1I1-170 H CeHs

Imi-171 CeHs CeHs

I-172 4- C¢H4,OH H ,
111-173 H 4- CsH4OH
111-174 3,4- C¢H3(OH), H

1-175 H 3,4- Cs¢H3(OH),
I11-176 4- C¢H4F Ce¢Hs

1I1-177 CsHs 4- C¢H4F



I'11-200 4-tBuphenyl WO 2004/ 030635 PCT/ US2003/031721
40 111-201 bi phenyl 111-202 2, 3-di-nethyl phenyl

wo Rdo42883%F | uorenyl 111-204 oxophenyl 111-205PCT/US2003/031721

thioindole 111-206 CsH4N (pyr) 111-207 4- C6H4F
I11-208 3- C6H4F 111-209 4- C6H4Ove 111-210 3-
CoH4AOVE 111-211 2- C6H4OMe. [0080] Additi onal
exenpl ary conpounds of stActure (1'11) include
conmpounds having the structure: X1 N YJ | N/ NY2
a78i n X1= NHR, wherein & CélBr aryl or Csilbstituted
#yl79 and Y1 and Y2 inclu@gtbut are not 4 CellaByd to
thelgool | owi ng structures: 4SCEHRIre yl YEeHL11-212

iﬁ giH 111-213 H C6HS 1 Ig;H214 C6HS5 CO6H3- CIHAORHLS 4-
?ﬁl-_fhg_' H 111-216 H 4- C6H4QHH,0H CeHs
I11-183 CsHs 4- C¢H,OH
I11-184 CsHyN (pyr) CsHuyN (pyr)
I11-185 4- C¢H4F 4- C¢H4F
I11-186 3- C¢H4F 3- C¢H4F
111-187 4- CsH4,OMe 4- C¢gH4,OMe
111-188 3- CsH,OMe 3- C¢H4,OMe
I11-189 4- C¢H,OH 4- C¢H,OH
111-190 3- CsH;OH 3- C¢H4,OH
111-191 3,4- C¢H3(OH), 3,4- C¢H3(OH),
111-192 Y; and Y, taken together to form a
phenathrolinyl group.

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

X4
N Y4
N| \ X
//J\\\ = =
X3 N N Yo
wherein X; = X, = Cl or NHR, wherein R is H, (CH;),NHE}, (CH,)smorpholyn-1-yl,
(CHy)s(N-methylpiperazinyn-1-yl); Y; = CH,glycinyl, 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 structures:

Structure Y,

I11-193 CeHs
I11-194 H

111-195 4- C¢H,OH
111-196 3- C¢H,OH
111-197 2- C¢H,OH
I11-198 naphthyl
I11-199 isonaphthyl

I11-200 4-tBuphenyl



111-217 3,4- C6H3(OH) 2 H 111-218 H 3,4- C6H3(OH) 2
111-219 4- CoH4F CoH5 111-220 CoHS 4- C6H4F 111- 221
Wa200005668% CoHS 111-222 C6HS 4- CoHABr  111- 20Gr/452003/031721
C6H4O0Ph C6H5 111-224 C6H5 4- C6HAOPh 111-225 4-
CoH4OH CoHS5  111-226 CoHS 4- C6HAOH 111-227 CS5HAN
(pyr) C5H4AN (pyr) 111-228 4 C6HAF 4- CBHAF WO
2004/ 030635 PCT/ US2003/ 031721 41 111-229 3- CoH4F 3-
CdH4R01 111- 230 4- CoHAOWE 44 III-231 3-
Cdmzmx: 3- CoH4Ove 111-23 _dg CGH4(}|
1ME2E8 3- C6HACH 3- CBH4 T 1Y CBHB( OH) 2
3IE206H3(OH) 2 111-235 Y1 anq%ﬁk taken together to
fqlm(;g phenat hrol i nyl grou ¥h1 Still further
¢dry conmpounds of str ée(l 1) include the
ng: X1 5IN1Y1 N NOHNKRY:i n° X1= OR wherein
. aryl or substituted-&E4F and Y1 and Y2
e but are not |imt@dCsldskt he follow ng
ures: Structure Y1 Y&-CsHsOMe
11-210 3- C¢H4,OMe
m-211 2- CsH4OMe.

[0080] Additional exemplary compounds of structure (I1I) include compounds having the

structure:
X4
, NN
N / ;[
N Y,

wherein 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,

I-212 H

II1-213 I(;ﬁ ’ IC{6H5

11-214 CgHs CeHs

II1-215 4- C¢H4,OH H

II1-216 H 4- C¢H4OH

31—217 3,4- C¢H3(OH), H

Hij}g H 3,4- C¢H3(OH),
4- CeH4F Ce¢Hs

II1-220 CeHs 4- CeH4F

111-221 4- CsH4B1' C5H5

111-222 C6H5 4- C6H4BI'

111-223 4- C¢H40Ph CeHss

111-224 CeHs 4- C¢H40Ph

I11-225 4- C¢H,0H CeHs

II1-226 CeHs 4- C¢H,OH

II1-227 CsHaN (pyr) CsHuN (pyr)

I11-228 4~ CeHyF 4- CéHyF



111-236 C6H5 H 111-237 H C6H5 |11-238 C6H5 C6H5
111-239 4- C6HAOH H 111-240 H 4- CBHAOH 111-241 3, 4-
wW@aH3ODdpY H 111-242 H 3,4- C6H3(OH) 2 |11 - 243P@r/USHBBIFS1721
CoH5 111-244 C6H5 4- CB61- 14F 111-245 4- C6H4Br C6H5
111-246 C6H5 4- C6HABr 111-247 4- C6HAOPh CB6H5
111- 248 C6H5 4- CBHAOPh 1- 249 4- CBHACH C6H5
111- 250 C6H5 4- C6HAOH 111-251 C5HAN (pyr) C5H4N
&a/tr 111- 252 4- C6HAF 4- C6HAF 111-253 3-_C6HAF 3-
111- 254 4- CeH4ovB-AsHadbruove 1P1CaHsl 3.
@23k 3- CoH4AOVE WO 2004-63He@¥lepcT/ UsZo6sHa@Me2 1
AN-231- 256 4- C6HAOH 4- CoH4IHOMel- 257 3- GgHkAMe 3-
QBEAEH  111- 258 3, 4- C6H3(4M)PLOHA- CoH3(40€)BLOHL1- 259
Y1iI-2881 Y2 taken together t3 J@l0Ha phenat3GH,0H
arpps4 [ 0082] Conpounds of 4SCyHLEOHN,E (| 13,4- GHEE0H),
inghysle the follow ng: X1 ¥ Md¥, taken together to form a

phenathrolinyl group.

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

X4
" / 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:

Structure Y; Y2

II1-236 CeHs H

II1-237 H CeHs
I11-238 CeHs CeHs
111-239 4- C¢H4,OH H

I11-240 H 4- C¢H,OH
I11-241 3,4- C¢H3(OH), H

111-242 H 3,4- C¢H3(OH),
111-243 4- CcHYF CeHs
111-244 Ce¢Hs 4- CcH4F
II1-245 4- C5H4BI' C5H5
II1-246 CeHs 4- C¢H4Br
111-247 4- C¢H,OPh CeHss
II1-248 CeHs 4- C¢H40Ph
I11-249 4- CcH,OH " CgHss
I11-250 CeHs 4- C¢H,OH
TII-251 CSHAN (pyr) CsHLN (pyr)
I11-252 4- CeHsF 4- CeH4F
I11-253 3- CeHaF 3- C¢H4F
I11-254 4- C¢H4OMe 4- CsH4,OMe
II1-255 3- C¢H4OMe 3- CcH4OMe



N\ Y2, [0083] wherein X1= NHR, wherein Ris H, aryl
or substituted aryl, and Yl and Y2 include but are
woei044080883 ed to the followi ng structures: StruPtT/US2093/031721
Y2 111-260 C6H5 H 111-261 H C6H5 111-262 C6H5 C6HS
111-263 4- C6H4OH H 111-264 H 4- C6H4OH 111-265 3, 4-
CoH3(OH)2 H 111-266 H 3, 4- 2C:6I—l3(C]—I)2 111- 267 4- C6HAF
CBH5 111-268 CBH5 4- CBHAR2 111-269 4- O6HABr CBH5
111-270 C6H5 4- C6H4Br 111-271 4- C6HAOPh C6H5
TK25672 C6H5 4- OsHAOPh Pt LeH7QHA.  O5HA AR GeHWBH
T25774 C6Hs 4- C6HAOH 18t QHs0H5HAN ( py3r CcBEPHN
Ap258 111-276 4- C6HAF 4-3,456E@5(0HR1- 27 38,8-Cdh ()23
GEIA59 111-278 4- COHAOWE Yirando¥iiahén togdiierdd $ords a
C6HAOVe 3- C6HAOVE  111- 28{hefathfobibiiCQiiodp. CoHAOH
[11-281 3- C6HAOH 3- C6HAOH 111-282 3,4- C6H3(OH) 2

[0082] %o?ﬁn?ogﬂg 68N Zturd aﬁl’) 2R3 inchud@ e ¥&1&ﬁh§»n together to

X4 t‘ljiN \IY1
Z
[0083] Z N Y,

wherein 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,

I11-260 CeHss H

1I1-261 H CeHs
II1-262 Ce¢Hs CeHs
111-263 4- C¢H,OH H

111-264 H 4- CsH4OH
II1-265 3,4- C¢H3(OH), H

I11-266 H 3,4- CsH3(OH);
I11-267 4- CcHY4F CeHs
I11-268 CeHs 4- CgH4F
1I1-269 4- C¢H4Br Ce¢Hs
I11-270 CsHs 4- C¢H4Br
I1-271 4- CH40OPh CeHss
111-272 Ce¢Hs 4- C¢sH4OPh
111-273 4- C¢H,OH CsHs
1I1-274 Ce¢Hs 4- C¢H4OH
I11-275 CsHyN (pyr) CsHaN (pyr)
I11-276 4- CeH4F 4- C¢H4F
1-277 3- C¢H4F 3- CeH4F
I11-278 4- C5H40MC 4- C5H4OMG
111-279 3- CsH4,OMe 3- CsH4sOMe
111-280 4- C¢H,OH 4- C¢H4,OH
I11-281 3- C¢H4,OH 3- C¢H4OH
1I1-282 3,4- C¢H3(OH), 3,4- C¢H3(OH),
111-283 Y, and Y taken together to form a

phenathrolinyl group.



phenat hrol i nyl group. WO 2004/ 030635 PCT/ US2003/ 031721
43 [0084] Still further exenplary conpounds of
wareowoswse (111) include; X1 NN Y1 N Y2 wheeEBUS2053/031721
OR, wherein Ris H, aryl or substituted aryl, and Y1
and Y2 include but are not Ilimted to the follow ng
structures: Structure Y1 Y% 111-284 C6H5 H 111-285 H
C6éH5 111-286 C6Hs C6Hs 1 1-287 4- C6HACH H 111-288 H
4- CoHACOH 111-289 3,4- COH3(OH)2 H [11-290 H 3, 4-
[0084}§ & expmplappqompounds pfstiasgiee (1) insbylesHs 4- CoHAF
111-293 4- C6H4Br C6H5 111-294 C6H5 4- CoH4Br
1%4.- 295 W: CO6H4A®Rh BHp, 111-296 C6HS 4- C6H4OPh
111- 4- 111-298 C6H5 4- C6HACH
(pyr)| C5H4N (pyr) 111-300 4- C6HAF 4-
CoH4 111- 3p1 3- HAF 3- C6HAF 111-302 4- C6H4OWE
-YCBI—MOVE 3- C6H4OMWE
2

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,

111-284 CeHs H

I11-285 H CeHs
ITI-286 CeHs CeHs
I11-287 4- CeH,OH H

I11-288 H 4- CsH,OH
111-289 3,4- CcH3(OH); H

111-290 H 3,4- C¢H3(OH),
111-291 4- CcH4F CeHs
I11-292 CeHs 4- C¢H4F
I11-293 4- C¢H4Br CeHs
111-294 C6H5 4- C6H4BI‘
111-295 4- C¢H4OPh CeHs
I11-296 CeHss 4- C¢H4OPh
111-297 4- C¢H,OH CeHs
I11-298 CeHss 4- CcH,OH
II1-299 CsH4N (pyr) CsHAN (pyr)
1I1-300 4- CeHsF 4- CeHsF
111-301 3- CeH4F 3- CeH4F
111-302 4- C¢H4,OMe 4- CcH4sOMe
111-303 3- CcH4OMe 3- CcH4sOMe
I11-304 4- C¢H,OH 4- C¢H4,OH
II1-305 3- CeH4OH 3- C¢H4sOH
I11-306 3,4- C¢H3(OH); 3,4- C¢H3(OH),
HI-307 Y; and Y, taken together to form a

phenathrolinyl group.



111-304 4- C6HACH 4- CoHAOH 111-305 3- CoHAOH 3-

OBHAOH 111-306 3,4- OBH3(OH)2 3, 4- CBH3(OH) 2

[11-307

wOriooanshe¥®? taken together to form a phenat hr ol PEEUS2003/031721
group. WO 2004/ 030635 PCT/ US2003/ 031721 44 [0085]

Addi ti onal exenplary conpounds of structure (I111)

i ncl ude qui noxal i nes having the

structure: X1 N Y1
1-01 X2 N Y2, wherein X144 NHR and X2

is H aryl or substituted aryl, and Y1 and Y2

NHR, wherein R
i ncl ude

[0085] Budtlitional exemplarpicomgoumlsiofsirfobire GMgolsde aeingxalines having the
Structure Yl Y2 111-308 C6H5 H 111-309 H C6H5

structurgy 1- 310 C6H5 C6H5  111-311 4- C6HAOH H 111-312 H 4-
C6H4OH 111-313 3,4- C6H3(OH)2 H 111-314 H 3, 4-

C6H3(OH)2 I 11-315 4-
|11-317 4- C6H4Br CBH5

HAF CoH5 111-316 CoH5 4- CoHAF
I11-318 CoHS 4- CoHABr

111-319 4- CoH4AOPh Cg 11151820 Co 4- C6HAOPHh
111-321 4- CoH4COH -32 4- Co6HAOH
=
Xz N Y2

wherein X; = NHR 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,
11I-308 CeHs
111-309 H
111-310 ‘ CeHs
1I1-311 4- C¢H,0H
1I1-312 H
1I1-313 3,4- C¢H3(OH),
1I1-314 H
1I1-315 4- C¢H4F
111-316 CeHs
I-317 4- C¢HyBr
I11-318 CeHs
1I1-319 4- CsH;OPh
111-320 CeHs

© II1-321 4- CsH4OH
11-322 CeHs
II1-323 CsHuN (pyr)
111-324 4- C¢H4F
I11-325 3- C¢H4F
I11-326 4- C¢H,OMe
11-327 3- C¢H4sOMe
1I1-328 4- C¢H4,OH
1I1-329 3- C¢H4OH
II1-330 3,4- C¢H3(OH),

111-331

Y,

H

CeHs

CeHs

H

4- C¢H4OH
H

3 4- CgH3(OH),
CeHs

4- CeH4F
CeHs

4- C6H4BI‘
CeHs

4- C¢H4OPh
CeHs

4- C¢H4OH
CsHaN (pyr)
4- C¢HyF

3- CsH4F

4- C5H4OM6
3- C6H4OM6
4- C¢H4OH
3- C¢sH4OH
3,4- C¢H3(OH),

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



111- 323 C5HAN (pyr) C5HAN (pyr) 111-324 4- C6HAF 4-
CoH4F 111-325 3- CoHAF 3- C6HAF 111-326 4- C6H4AOWE
W@ 2000056680 111- 327 3- C6H4OWe 3- Co6HAOWVE 11RCBRS2043/031721
C6HAOH 4- C6HAOH 111-329 3- C6H4OH 3- C6HAOH 111-330
3,4- C6H3(OH)2 3,4- C6H3(OH)2 111-331 Yl and Y2 taken
together to forma phenathrglinyl group. WO
2004/ 030635 PCT/ US2003/ 031721 45 [0086] Additi onal
n th ragti.ce
(008 MUt MRl P BB o 2 15 i prdbficRof e thvaqp inctuae
the followrirgg:n X1= X2 = OR, wherein Ris -H, aryl or
substituted aryl, and Y1 and Y2 include but are not
linited to the fol | ow ng. structures: Structure Yi Y2
111-332 C6H5 H 111-3337H C6H5 111-334 C6H5 C6H5
111-335 4- CE6H4AOH H 1114336 H 4- CGH4C]—| 111- 337 3, 4-

C6H3(OH)2 H 111-338 f}( 111-339 4- CoH4F

CoH5 111-340 CoH5 4-
wherein X; =X, = OR, Whereln R is -H, aryl or substituted a.ryl and Y, and Y, include but

are not limited to the following structures:

Structure Y; Y;

II1-332 CeHs H

1I1-333 H Ce¢Hs
111-334 CeHs CeHs
I11-335 4- C¢H,OH H

I11-336 H 4- C¢H,OH
II1-337 3,4- C¢H3(OH), H

II1-338 H 3,4- C¢H3(OH),
I11-339 4- CeH4F Ce¢Hs;
I11-340 Ce¢Hs 4- CgH4F
I11-341 4- C¢H4Br CeHs
I11-342 Ce¢Hs 4- CsHyBr
I11-343 4- C¢H4OPh CeHs
111-344 CeHs 4- C¢H,OPh
11X-345 4- C¢H,OH Ce¢H;
I11-346 CeHs 4- C¢H4,OH
I11-347 CsHuN (pyr) CsHyN (pyr)
I11-348 4- C¢H4F 4- C¢H4F
I11-349 3- C¢H4F 3- CsH4F
I11-350 4- C¢H4,OMe 4- CcH4OMe
I11-351 3- C¢H4OMe 3- CsH4OMe
IT1-352 4- C¢H4,OH 4- C¢H,OH
I11-353 3- C¢H4OH 3- C¢H,OH
I11-354 3,4- C¢H3(OH), 3,4- CsH3(OH),
II1-355 Y, and Y, taken together to form a

phenathrolinyl group.



111-341 4- C6H4Br C6H5 111-342 C6H5 4- Co6H4Br
111- 343 4- C6H4OPh C6H5 111-344 C6H5 4- C6H4AOPh
wa1m48363%- C6HAOH CoHs 111-346 C6H5 4- C6HAQPCT/US2003/031721
111- 347 C5HAN (pyr) C5HAN (pyr) 111-348 4- CO6HAF 4-
CoHAF 111-349 3- C6H4F 3- C6HAF 111-350 4- Co6HAOwe
4- C6H4OMe 111-351 3- Co6H4 3- C6H4O0ve 111-352 4-
C6H4OH 4- C6HAOH 111-353 C6H4OH 3- C6H4OH 111-354
3,4- C6H3(OH) 2 3, 4- 06H3(()—|)2 111-355 Y1 and Y2 taken
[0087} $ fseher pxeuipiany GuinswebBssARARdaIy | gr oup. WO
2004/ 030635 PCT/ US2003/ 031721 46 [00871 Still further
exenpl ary qui noxal i nes X,nclude: X1 N Y1 X2 N Y2
wherei n when X1= OR andl X2 = NHR, wherein Ris H, aryl
or substituted aryl, apd Y1 angd_ Y2 wcl ude but are
not limted to the g~ st fes: Structure Y1

Y2 111-356 CoH5 H H Co 111-358 CoHS CoHS
111-359 4- C6HACOH H

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

1I1-356 CeHs H

II1-357 H CeHs
1I1-358 CeHs CeHs
II1-359 4- C¢H4,OH H

II1-360 H 4- CcH4OH
II1-361 3,4- C¢H3(OH), H

II1-362 H 3,4- CgH3(OH),
1I1-363 4- CgH4F C¢Hs5
111-364 Ce¢Hs 4- CgH4F
II1-365 4- C6H4B1‘ C6H5
II1-366 CeHs 4- C¢HyBr
II1-367 4- C¢H40Ph CeHs
II1-368 Ce¢Hs 4- C¢H4,OPh
I11-369 4- C¢H,OH CeHs
1I1-370 CeHs 4- C¢H,OH
II1-371 CsHyN (pyr) CsHaN (pyr)
111-372 4- C¢H4F 4- CgH4F
III-373 3- C¢H4F 3- C¢H4F
111-374 4- C¢H4,OMe 4- CcH4OMe
1I1-375 3- C¢H4,OMe 3- C¢H4OMe
II1-376 4- CcH,OH 4- C¢H4OH
111-377 3- C¢H4,OH 3- C¢H4,OH
II1-378 3,4- C¢H3(OH), 3,4- C¢H3(OH),
111-379 Y and Y taken together to form a

phenathrolinyl group.



[11-360 H 4- C6H4OH 111-361 3,4- CoH3(OH) 2 H 111-362
H 3,4- C6H3(OH)2 111-363 4- C6H4F C6HS5 I11-364 C6HS

W0e200005¢685 111- 365 4- COAHABr

Co6H4Br
C6H4OPh

CoHS |11-366 CoHECHUS2003/031721

111- 367 4- CBHAOPh C6H5 111- 368 CBH5 4-
111-369 4- C6HAOH C6H5 111-370 C6H5 4-
C6HACH 111-371 CSHAN (Pyr ), CSHAN (pyr)

111-372 4-

CoH4AF 4- CoHAF 111-373 3- CoHAF 3- CoH4F 111-374 4-

[0088]]%56%31%}(6%%&9)}

1-375 3- C6HAOME 3- CBHAOME
%@Pﬂ’é&lfe%&ﬁi%‘%‘feis- C6HACH 3-
CBHACH 111-378 3,4- CBH3(OH)2 3, 4- OBH3( OH) 2

Y1l and Y2 taken togethefs to form a phenathrolinyl

"group. WD 2004/ 030635 R

Addi ti onal

XL M Y1 X2 N Y2

wherein R i
Y2
structures:

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

exenpl ary

s H aryl

i ncl ude but arelinot

X3

include but are not limited to the following structures:

Structure

I1I-380
I11-381
I11-382
I11-383
111-384
I11-385
111-386.
111-387
111-388
I11-389
I11-390
111-391
I11-392
111-393
111-394
I11-395
111-396
111-397
I11-398
IT1-399
111-400
111-401
111-402
I11-403

Y,

CeHs

H

CsHs

4- C¢H,OH
H

3,4- C¢H;3(OH),
H

4- CgH,F
CsHs

4- C5H4BI'
Ce¢Hs

4- C¢H4OPh
CeHs

4- CcH4,OH
CeHs

CsHuN (pyr)
4- CsHyF

3- C¢H4F

4- C¢H;,OMe
3- C¢H4sOMe
4- C¢H,OH
3- C¢H4OH
3,4- C¢H3(OH),

Y2

/ US2003/ 031721 47 [0088]
spoxal imes ha
AN = nd X2 '
or suflstituted aryl, and Y1 and

'tedy the foll ow ng

the structure:

= R

Y,

H

CeHs

CeHs

H

4- CeH4OH
H

3,4- CH3(OH),
CeHs

4- CcH4F
CeHs

4- C5H4B1’
CeHs

4- C¢H4OPh
CeHs

4- C¢H4,OH
CsHaN (pyr)
4- C¢H4F

3- CcH4F

4- C¢H4OMe
3- C¢H4sOMe
4- C¢H4,OH
3- C¢H4OH
3,4- C¢H3(OH),

Y, and Y taken together to form a

phenathrolinyl group.

[11-379



Structure Y1 YZ 111-380 C6H5 H 111-381 H C6HS5
[11-382 C6H5 C6H5 111-383 4- C6HAOH H 111-384 H 4-
w@a4/0B0633111- 385 3,4- C6H3(OH)2 H 111-386 H 3, BET/US2003/031721
CoH3(OH)2 111-387 4- CoH4F C6H5 111-388 C6H5 4- CoH4AF
111-389 4- CoH4Br C6H5 111-390 C6HS 4- CoH4Br -
111-391 4- C6HAOPh C6H5 1%4-392 C6H5 4- C6HACPh
111-393 4- C6H4OH C6H5 111-394 C6H5 4- C6HAOH
C5HAN . 111-396 4- C6HAF 4-
r008of3hter gl bt A8 et RS 05 4. CCornave
4- C6H4AOWMe 111-399 3- C6H4AOWVe 3- C6HAOWVE 111-400 4-
Co6HAOH 4- CoHACH 111X401 3- C6HAOH 3- C6HAOH 111-402
3,4- C6H3(OH) 2 3,4- CqH3(OH) 111-403 Y1 and Y2 taken

together to form a phehgt hre I oup. WO
2004/ 030635 PCT/ USg003/03Y721 [00891 Sstill further
exenpl ary qui noxal |{nes haye the gtructure:

N/ Y2

wherein 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,

II1-404 CeHs H

I11-405 H CeHs
I11-406 CeHs CsHs
I11-407 4- C¢H,OH H

I11-408 H 4- C¢H4OH
I11-409 3,4- CcH3(OH), H

II1-410 H 3,4- C¢H3(OH),
II1-411 4- CgHyF CeHs
I11-412 CeHs 4- C¢H4F
II1-413 4- C¢H4Br CeHs
I11-414 CeHs 4- C¢H4Br
I11-415 4- C¢H4,OPh CsHs
III-416 CeHs 4- C¢H,OPh
1I1-417 4- C¢H,OH CeHs
I1-418 CeHs 4- C¢H4,OH
10-419 CsHLN (pyr) CsHLN (pyr)
I11-420 4- C¢H4F 4~ C¢H4F
111-421 3- C¢H4F 3- C¢H4F
I11-422 4- CcH4OMe 4- C¢H,OMe
II1-423 3- C¢H4,OMe 3- C¢H4OMe
111-424 4- C¢H4,OH 4- C¢H4OH
I11-425 3- C¢H,OH 3- C¢H4,OH
I11-426 3,4- C¢H3(OH), 3,4- CsH3(OH),
111-427 Y, and Y, taken together to form a

phenathrolinyl group.



XI N YJ N Y2 wherein X1= NHR, wherein Ris H, aryl

or substituted aryl, and Y1 and Y2 include but are
woei044080883 ed to the followi ng structures: StruPtTUS20¥3031721

Y2 111-404 C6H5 H 111-405 H C6H5 111-406 C6H5 C6HS

111- 407 4- C6H4OH H 111-408 H 4- C6H4OH 111-409 3, 4-

CO6H3(OH) 2 H 111-410 H 3, 4-446H3(OH) 2 111-411 4- CoHAF

CoHs 111-412 CoHs 4- CoH4F 111- 413 4- CoH4Br Co6H5
414 C6H5_4- CBHABL HAOPh CBH5
[0090) Aqiiogal Gy Eimnlsiy epinhesbnes e TS SripnBol e | core

111-418 CBH5 4- CHAOH 111419 C5H4N (pyr) CS5HAN

(pyr) 111-420 4- CBHAF 4 Yi11- 421 3- CBHAF 3-
CBHAF  111-422 4- CBHY| Ove 111-423 3-

C6HAOME 3- CBHAOME 1
111- 425 3- CBHAOH
3, 4- OBH3(OH) 2

wherein X;

not limited to the following structures:

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

Structure Y; Y,

111-428 C¢Hs H

111-429 H Ce¢Hs
I11-430 CsHs C¢Hs
111-431 4- CcH,OH H

111-432 H 4- C¢H,OH
I11-433 3,4- C¢H3(OH), H

111-434 H 3,4- C¢H3(OH),
II1-435 4- C¢H4F Ce¢Hs
II1-436 C¢Hs 4- CgHyF
111-437 4- C¢H4Br C¢Hs
111-438 CeHs 4- C¢H4Br
I11-439 4- C¢H4OPh CeHs
111-440 CeHs 4- C¢H,OPh
II1-441 4- C¢H4OH C¢Hs
1I1-442 Ce¢Hs 4- C¢H,OH
I11-443 CsH4N (pyr) CsHyN (pyr)
111-444 4- C¢H4F 4~ CH4F
111-445 3- C¢H4F 3- C¢H4F
111-446 4- C¢H4OMe 4- C¢H,OMe
1I1-447 3- C¢H,OMe 3- C¢H4,OMe
111-448 4- CeH4OH 4- CcH,OH
111-449 3- C¢H4OH 3- C¢H4,OH
11-450 3,4- CsH3(OH), 3,4- C¢H3(OH),
TII-451 Y and Y, taken together to form a

phenathrolinyl group.



111-427 Y1 and Y2 taken together to forma

phenat hrol i nyl group. WO 2004/ 030635 PCT/ US2003/031721
WA 0881 Addi ti onal exenpl ary qui noxal i nes hewBUS$193/031721

structure: N~ Yg X N Y2 wherein Xl1= NHR, wherein R

is H aryl or substituted aryl, and Y1 and Y2 incl ude

but are not limted to trc1§ follow ng structures:

Structure Y1 Y2 111-428 H 111-429 H C6H5

111-431 4- CoH4 H 111-432 H 4-
l0091§mélﬁhefﬂe%e quinoxadiney 1&9&4;@%%%%34 H 3, 4-
C6H3(OH)2 111-435 4- CoH4F CoH5 111-436 C6HS 4- CO6HAF

111-437 4- C6H4ABr C6H5 X4l I'1-438 C6HS 4- CoH4ABr

111- 439 4- CBHAOPh C6H5| 11
|11-441 4- C6HACH CoHE
111- 443 CSHAN (pyr) db
CBHAF  111- 445 3- OBH?

4- C6HAOME

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

[ (pyr)

ﬁ 44OYC§6H5

4- C6HACPh

4- C6HACH
111-444 4- CoH4AF 4-
, | 11-446 4- C6HAOWe

Structure Y, Y,

II1-452 CeHs H

111-453 H CeHs
I11-454 Ce¢Hs CeHs
II1-455 4- C¢H4OH H

111-456 H 4- C¢H4OH
1x-457 3,4- C¢H3(OH), H

I11-458 H 3,4- C¢H3(OH),
I11-459 4- C¢H4F CeHs
111-460 Ce¢Hs 4- CcH4F
111-461 4- C6H4BI' C6H.5
1I1-462 CeHs 4- CcH4Br
111-463 4- C¢H,OPh CeHs
111-464 CeHs 4- C¢H4OPh
I1-465 4- CcH4OH CeHs
111-466 CeHs 4- C¢H,OH
I1-467 CsHsN (pyr) CsHaN (pyr)
II1-468 4- C¢H4F 4- CcH4F
I11-469 3- C¢H4F 3- C¢H4F
1I1-470 4- CcH4,OMe 4- C¢H4OMe
111-471 3- C5H40Me 3- C5H4OMG
I11-472 4- C¢H,OH 4- C¢H,OH
111-473 3- CcH4OH 3- C¢H,OH
111-474 3,4- C¢H3(OH), 3,4- C¢H;3(OH),
1I1-475 Y and Y, taken together to form a

phenathrolinyl group.



111-447 3- CoHAOWe 3- CoHAOWe 111-448 4- CoHAOH 4-
CoHAOH 111-449 3- CoHAOH 3- CoHACOH
w@eH3 0832 3, 4- C6H3(OH)2 111-451 Y1 and Y2 tB&BOS2003/031721

together to form a phenat hrolinyl

gr oup.

[11-450 3, 4-
WO

2004/ 030635 PCT/ US2003/ 031721 50 [0091] Still further
exenpl ary qui noxal i nes have_the structure: X1 N~ YQ
N Y2 wherein X1= OR, wherePh R is H, aryl or
substituted aryl, and Y1 and Y2 include but are not
[0092] Frithas xewplaneqinpxalines havstthesitugtwse: Structure Y1 Y2
111-452 C6H5 H 111-453 H C6H5 111-454 C6H5 C6H5
111-455 4- C6H4OH H 111-456 H 4- C6H4OH 111-457 3, 4-
2 111-459 4- C6H4F

(
CoH5 111-460 C6HS 4- 61 4- CoH4ABr Co6H5
463) 4- Co6HAOPh C6H5
111-464 Co6HS 4- Cb6 |4/ CoHACOH CoHS

C6H3(OH) 2 H 111-458 H 3, 4-

111-462 CoHS 4- CoH4Br

2

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

111-476
111-477
111-478
111-479
I11-480
111-481
111-482
I11-483
111-484
I11-485
111-486
111-487
I11-488
I11-489
I11-490
111-491
111-492
111-493
I11-494
111-495
111-496
111-497
I11-498
I11-499

Y,

CeHs

H

CeéHs

4- C¢H4,OH
H

3,4- C¢H3(OH),
H

4- C¢H4F
Ce¢Hs

4- C6H4BI‘
CsHs

4- C¢H4OPh
Ce¢Hs

4- C¢H4OH
Ce¢Hs

CsHaN (pyr)
4- CcH4F

3- CcH4F

4- C5H4OM6
3- CsH4OMe
4- C¢H4,OH
3- C¢H4,OH
3,4- C¢H3(OH),

Y,

H

CeHs

CeHs

H

4- C¢H4,OH
H

3,4- C¢H3(OH);
CeHs

4- C¢H4F
CeHs

4- C6H4B1'
CeHss

4- CgH,OPh
CeHs

4- C¢H4,OH
CsHsN (pyr)
4- C¢H4F

3- CcH4F

4- C6H4OMG
3- CcH4OMe
4- C¢H4OH
3- C¢H4,OH
3 ,4- CHs(OH),

Y; and Y, taken together to form a

phenathrolinyl group.



111-466 C6H5 4- C6HAOH 111-467 C5HAN (pyr) C5H4N

(pyr) 111-468 4- C6H4AF 4- C6H4AF 111-469 3- CO6H4F 3-
w@14#8306311- 470 4- C6HAOWe 4- C6HAOWVE 111-471PGF/US2003/031721

C6H4OVe 3- CoHAOME 111-472 4- C6HAOH 4- C6HACH

111-473 3- C6HAOH 3- C6HAOH 111-474 3,4- C6H3(OH) 2

3,4- C6H3(OH)2 111-475 Yl @nd Y2 taken together to

form a phenat hrolinyl group.” WO 2004/ 030635

oo TR AR LTS D IS 22

wherein Xl1= OR, wherein Ris H aryl or substituted
aryl, and Y1 and Y2 inclX4yde but are not Ilimted to
the follow ng structureq: Structyre Y1 Y2 111-476
CoH5 H 111-477 H C6HRy e H5 CoHs 111-479 4-
CoHAOH H 111-480 H 4- lIC6H40H (111-481 3,4- C6H3(OH)2 H
111-482 H 3,4- C6H3( < 4 C6H4F C6H5

111- 484 C6H5 4- C6HAF 111- 485 4-2 C6H4Br C6H5

wherein 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,

II1-500 CeHs H

II1-501 H CeHss
I11-502 CgsHs Ce¢Hs
I11-503 4- CcH,OH H

II1-504 H 4- C¢H,OH
IT1-505 3,4- C¢H3(OH), H

II1-506 H 3,4- C¢H3(OH),
1I1-507 4- C¢HyF Ce¢Hs
II1-508 CeHs 4- CgH4F
III-509 4- C¢HyBr CeHs
1Ii-510 CsHs 4- C¢H4Br
II-511 4- C¢H40OPh Ce¢Hs
I1-512 CsHs 4- C¢H40OPh
I11-513 4- CcH,OH CeHs
I11-514 CsHs 4- C¢H,OH
II1-515 CsHuN (pyr) CsH4N (pyr)
I11-516 4~ C¢HyF 4- C¢H4F
x-517 3- C¢H4F 3- CsHyF
I11-518 4- CcH4,OMe 4- C¢H4OMe
II1-519 3- C¢HsOMe 3- CeH4OMe
1I1-520 4- C¢H,OH 4- C¢H,OH
II1-521 3- C¢H,OH 3- C¢H,OH
I11-522 3,4- C¢H3(OH), 3,4- C¢H3(OH),
II1-523 Y and Y; taken together to form a

phenathrolinyl group.



111-486 C6H5 4- C6H4Br 111-487 4- C6HAOPh C6H5
111-488 C6H5 4- C6HAOPh 111-489 4- C6HAOH C6H5
wa449836H5 4- C6HAOH 111-491 C5HAN (pyr) CBEEDNS2003/031721
(pyr) 111-492 4- C6HAF 4- C6HAF 111-493 3- C6H4F 3-
CoH4F 111-494 4- Co6HAOWE 4- C6HAOWVE 111-495 3-
CoH4OWVe 3- CoHAOME 111-498 4- C6HAOH 4- C6HACH
111 497 3- C6H4OH 3- C6H4 111-498 3,4- C6H3(OH)2
H3(OH) 2 111-499 Yl and Y2 taken together to
[0094]; Aﬂ%tlanﬁweﬁmpmdﬂqf stypctyred b inglade tedpiavings
PCT/ US2003/ 031721 52 [0093] Still further exenplary
conmpounds of structure (I11) include: Xg NN-Y it
N NY 2 wherein X1= NHy, wherein Ris H aryl or
substituted aryl, and and Y2 include but are not
I|mtedtothefollo cht ©es: Structure Yl Y2
111-500 C6H5 H 111- 111-502 C6H5 C6HS

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,

I1-524 CsHs H

II1-525 H CeH;s
II1-526 CeHss CeHs
1I1-527 4- C¢H,OH H

I11-528 H 4- C¢H4OH
I11-529 3, 4- C¢H3(OH), H

II1-530 H 3, 4- C¢H3(OH),
II1-531 4- CcH4F Ce¢Hs
I1-532 CeHs 4- C¢H4F
II1-533 4- C¢H4Br CeHs
I11-534 C5H5 4- C6H4BI'
III-535 4- C¢H,OPh CeHs
1I1-536 C¢Hs; 4- C¢H4OPh
II1-537 4- C¢H4OH CeHs
111538 CeHss 4- C¢H,OH
I1I-539 CsHaN (pyr) CsHuN (pyr)
I11-540 4- CgH4F 4- CeHy4F
II1-541 3- C¢H4F 3~ CcH4F
1I1-542 4- C¢H4sOMe 4- C¢H;,OMe
I11-543 3- C¢H,OMe 3- C¢H4,OMe
1I1-544 4- C¢H4OH 4- C¢H4,OH
III-545 3- C¢cH4,OH 3- CéH4OH
II1-546 3,4- C¢H3(OH), 3,4- C¢H3(OH),
III-547 Y and Y, taken together to form a

phenathrolinyl group.



111-503 4- CBHAOH H 111-504 H 4- C6HAOH 111-505 3, 4-
OBH3(OH)2 H 111-506 H 3,4- CBH3(OH)2 111-507 4- CBHAF
W@EBIHG/010635 508 C6H5 4- C6HAF  111-509 4- C6HABr PCBHS2003/031721

111-510 C6H5 4- CBHABr 111-511 4- C6HAOPh CBH5
111-512 C6H5 4- CBHAOPh 111-513 4- C6HAOH CBH5
111-514 C6H5 4- C6HAOH 113,515 CSHAN (pyr) CSHAN

(pyr) 111-516 4- CBHAF 4-°CBHAF 111-517 3- CBHAF 3-
61-14F 111-518 4-

H4 4- CoHAQVE. - -
[0095kc6 18 1 SRRl COPOUSIPLArIERTR ALY oA cr

111-521 3- C6H4OH 3- C6HAOH 111-522 3,4- C6H3(OH) 2

3,4- C6 N._11¥;523 Y1 and Y2 taken together to

f orm aNohemgt hrofi nyl group. WD 2004/ 030635

PCT/ USE003/.031721 53 [0094] Additional conpounds of

structur /I ingjude the followwng: X YL NN |
I

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

Structure Y, Y,
1-547 CeHs H
I11-548 CeHs CeHs
I1-549 4- C¢H4,OH H
II1-550 3, 4- C¢H3(OH), H
HI-551 4- C¢HyF Ce¢Hs
II1-552 4- C¢H4Br CeHs
II1-553 4- C¢H4OPh Ce¢Hs
II1-554 CeHs 4- C¢H4OH
III-555 CsH4N (pyr) CsHyN (pyr)
II1-556 4- C¢H4F 4- C¢H4F
II1-557 3- CeH4F 3- C¢H4F
II1-558 4- C¢H4OMe 4- C¢H,OMe
II1-559 3- CcH4sOMe 3- C¢H4,OMe
III-560 4- C¢H4OH 4- CsH4OH
II1-561 3- C¢H4,OH 3- C¢H4,OH
III-562 3,4- C¢H3(OH), 3,4- C¢H3(OH),
I11-563 Y, and Y taken together to form a
phenathrolinyl group.

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

Yq
N

X1\“/ N

N =
“N Y,
wherein X; = NHR, wherein R is H, aryl, substituted aryl, or aroyl, Y; =NHR, or R,

wherein R = H, alkyl or branched alkyl, and Y includes but is not limited to the following
structures:



N N Y2 wherein X1= OR, wherein Ris H, ar
substituted aryl, and Y1 and Y2 incl uaeabﬁlt g:e not

wo 2ovsna@33 o the foll owi ng structures: Struct ureCVUS2083/031721
111-524 C6H5 H 111-525 H C6H5 111-526 C6H5 C6HS
111-527 4- C6H4OH H 111-528 H 4- C6H4OH 111-529 3, 4-
CoH3(OH)2 H 111-530 H 3, §1 CoH3(OH)2 111-531 4- ’
C6H4F C6H5 111-532 C6H5 §L C6H4F 111-533 4- CoH4Br

C6H5 111-534 C6H5 4- Co6HABr 111-535 4- CoHAOPh C6HS

Strutcts86 C6H5 4- CoHAOPh Y211-537 4- C6HAOH CBH5

111-538 C6H5 4- CBHAOH 111-539 C5H4

mames) 111-540 4- C6HAF GHCBHAF 112I g%ré CSOGMFEF 3
IfFRd4F 111-542 4- CGHAOMEL 4- C6HAOMVE 111-543 3-

16 3- C6HAOME  111- B4€H,OMBHAOH 4- C6HACH

45 3- C6HAOH 3- C6H409.HIOH- 546 3, 4- C6H3( OH) 2

I Ssgﬁé?;% ﬁrollll 547 ¥1lcgAasON?2 taken together to
11 iyl gr Qipnthyl
I11-570 isonaphthyl
m1-571 4-{Buphenyl
111-572 biphenyl
I-573 2, 3-diMephenyl
1I1-574 fluorenyl
I-575 oxophenyl
II1-576 thioindole
11-577 CsH4N (pyr)
I-578 4- CcH4F
I1-579 3- CeH4F
11I-580 4- C¢H4,OMe
111-581 3- C¢H4sOMe
111-582 2- C¢H4OMe

[0097]  Still further exemplary compounds of structure (1II) include asymmetric triazines,

such as :

Y1

m AN
N.. ~ :

N Y
wherein Y; = NHR or R, wherein R = H, alkyl or branched alkyl, and Y, includes but is not
limited to the following structures:

Structure Y,

TI1-583 CeHs
111-584 H

1I1-585 4- C¢H;,OH
111-586 3- C¢H,OH
111-587 2- C¢H4OH
I11-588 naphthyl
I11-589 isonaphthyl

II1-590 4-tBuphenyl



WD 2004/ 030635 PCT/ US2003/ 031721 54 [00951 Still
further exenplary conpounds of structure (I11)
wopekosies3s N Ny Yi Il N N Y2 wherein Y1 and YPCT/Hsioozles1721
but are not Iimted to the follow ng structures:
Structure Y1 Y2 111-547 C6H5 H 111-548 C6H5 C6H5
111-549 4- C6H4COH H 111-550 3, 4- CoH3(OH)2 H
111-551 4- CBHAF C6H5 1PP-552 4- C6H4Br C6H5 111- 553
4- C6HAOPh C6H5 111-554 C6H5 4- C6HAOH 111-555 C5H4AN
1{p59) CS5HAN (pyr) 111-5%6phenylC6HAF 4- C6HAF 111- 557
PBrs6pHAF 3- C6HAF |11 - 558 341iMephetGle 4- C6H4AOME
HidoH59 3- C6HAOME 3- COHAfMnyl111- 560 4- C6HACH 4-
> 111-561 3- C6HAOHx3ph OH 111-562 3, 4-
ERLOH) 2 3, 4- COH3(OH) 2 3 3 Yl and Y2 taken
? her to form a phenat %N@g* group. [00961

! )
i onal exenplary conp structure (I11)
HFréggnde: Y Xi I e

1I1-5 N1, - CeH4F

I1-599 4- C¢H4sOMe
I11-600 3- CH4OMe
I11-601 2- C¢H4OMe

[0098] In yet another embodiment of the invention, compounds are provided having
structure (IV):

(X)m

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, NRy, or SR, wherein Ris H

or lower alkyl,



N, N/ Y2 wherein X1= NHR, wherein Ris H, aryl,

substituted aryl, or aroyl, Yl= NHR, or R, wherein R
WG-2044/0316B%1 or branched al kyl, and Y2 i ncl udesp@riusi083/031721

not limted to the followng structures: WO

2004/ 030635 PCT/ US2003/ 031721 55 Structure Y2

[11-564 C6H5 111-565 H I!SJ-Zl 566 4- CoH4OH 111-567 3-

C6H4OH 111-568 2 06H40—| 11-569 naphthyl 111-570

i sonapht hyl 4- t Bu 1 572 bi phenyl
111-573 2, B i {pdepg ng%éﬂfcrr 111-575
oxophenyl }]i154@.t h| oi ndole 111- 577 C5H4N (pyr)

[11-578 4- CoH4F 111-579 3- CoH4F 111-580 4- CoH4OWe
[11-581 3- CoH4OMe 111-582 2- C6H4OwWe [00971 Still

[0099L H}%{n} exe%r?o(iugl?%{ tgcgﬁglgag %ogegty tl%\l#ﬁtaryurlgne( I éile s !ar[]cf k lilsdl%, as

exemplified by the following structures:

/Nt NN



N~ N\N Y2 wherein Y11= NHR or R, wherein R = H, alkyl

or branched al kyl, and Y2 includes but is not Ilimted
W e0otl0d068D1 | om ng structures: Structure Y2 |1PEBEBS2003/031721

C6éH5 111-584 H 111-585 4- C6H4OH 111-586 3- C6H4OH

111-587 2- C6HACH 111-588 naphthyl 111-589

i sonaphthyl [11-590 4-t Buggenyl WO 2004/ 030635

PCT/ US2003/ 031721 56 111-%91 bi phenyl 111-592 2,

3-di Mephenyl 111-593 fluorenyl 111-594 oxophenyl

111-595 thioindol & 11N 596 C5H4N (pyr) 111-597 4-

CoH4F 111-598 3// CoH4 I11-599 4- C6HAQYE 111-600

\ H4OMe [0098] In ‘Yet anot her

enbodi ment of the\.ovention, conpounds are\prowi ded

havi ng structure . 0 -
— — />_
z \ \ / z
X1"</ N
o

X2

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

[0100] In another embodiment, the linking moiety L is an oxyarylene moiety, as
exemplified by the following structures:



z, Z3 (XYm (XZC L \ 7Z2 Z0 IV wherein: L is an
aryl ene, substituted aryl ene, oxyaryl ene, or
wa@ g nsdess ed oxyaryl ene |inking noiety, Cis BCT/U82003/031721
6- menbered aromatic or heteroaromatic ring, each Xis
i ndependently OR, NR2, or SR, wherein Ris H or |ower
al kyl, WD 2004/ 030635 PCT/ US2003/ 031721 57 Z1-Z4 are
each i ndependently CHor NN and mis 1 to 4. [0099]
In some enbodi ge , the Iinking noiety L is an
aryl ene noi et Zis N as exenplified by the
foll om ng st Z X1 NNZ Z/-NNX22zZ/ \ X4

X2 X1 Z NN N2 Z X2 WD 2004/ 030635
58 \ X1 Z——

PCT/ US2003/ 03

o

/

AN
&

4&( f'y

b

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



Z NN/ X2 ZZ X1/ NN Z X2 wherein, Z = N or CH,

Xl= Hor OH and X2 = NH2 or OH [01001 In anot her
weredswsent , the [inking noiety L is an oxyar yPEnes2003/031721

noiety, as exenplified by the follow ng structures:

X1 XNNZ ZNNZ X1 W 2004/030635

PCT/ US2003/ 031721 59 X1 NNeZ XNN Z X2 X1l Z

N/ \ NX2 Z\ / ao Z XN 1z/ \

[0101] In still another embodiment, compounds are provided having the structure V)

G—(Rq)x G—(Rq)x
I>I—M HN—M
yRy)—L 0 R L o
H
Va Vb
wherein:

R;, X, and y are as defined above,

Rj is —H, -SO3H, or -SO,NMey,

M is NH, CO, SO,, (CHy)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-pteridine 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 ring,
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.



X2 wherein, Z = Nor CH X1 Hor OH and X2 = NH or
OH. WD 2004/ 030635 PCT/ US2003/ 031721 60 [0101] In
wG@riokio3@medt her enbodi nent, conpounds are proviPerus2003/031721
having the structure (V): i -(R7)x 1 -(R1)x NMHNM
Y(R3) NOy(R3) O HN HVaVb wherein: Rl, x, and y
are as defined above, SBH, or -S2Nwe2, M
is NH CO s, (CH2)p, éielanSOtOZ Gis

or heteroaryl, and x and y are each independently
[0104bA4; usedh hegiging Grbstitaied ks Birsioralkyligieuns fanﬂeer beariigiew or more

d
st R R A EOBRY A BRI RS R
heterc@ybhd—l@llﬁit]ﬂiltéﬂ\het@ocydﬂ@ zErQI], Q@stiftedizgt lﬁ%r@ryl subtutedr m
'h ter clic", _\ghen us to describe an aronmatic

| hetergapyigary PR asibstithied arylexy wgﬁm,&ya% Hited ﬁmamqaéma@o HEEH, acyl,
"het t ont'
R A B e

herein, the term"alkyl" refers to a nonoval ent
[0105§ Asaisghhersin, Slomer alisyl” sbietsto alipdl gomps baving froopl teeabiony6 carbon

fromone to about 12 carbon atons, including methyl,
atoms

ethyl, n- propyl, isopropyl, n- butyl, i sobutyl ,
tert- butyl, n-hexyl, and the |ike. WD 2004/ 030635
[0106PAK/ us&R Bex3in) SdlKehi/1" 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 "substituted alkenyl" refers to alkenyl groups further bearing 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.



61 [0104] As used herein, "substituted alkyl" refers

to al kyl groups further bearing one or nore
waamgosdesent s sel ected from hydroxy, al koxy, nRCTH§1003/031721

cycl oal kyl, substituted cycloal kyl, heterocyclic,

substituted heterocyclic, aryl, substituted aryl,

heteroaryl, substituted hgteroaryl, aryl oxy,

substituted aryl oxy, hal ogen, cyano, nitro, am no,

1 d - Ct O\H |4 | r b | f [ .
0111353 1 S or o ROt B4k 8B n e
range dTRbEUIB up tOFE4rbe Kins, el sitstiteddycidalig Otetss frssiclalkyl

from1l to about 6 carbon atons. [0106] As used
groupsifisythgrbearing prmen motesplkstisuents asisebloghtabeye. br anched chai n
hydr ocar byl groups having one or nore carbon-carbon
d IS oAy ARY] Dhkrt dbt LG § ARG RhCABMardindtR
;[0112] éj‘géaerﬁk})lg%qlgt g?rs, g‘ﬂ% “'sudslﬁtt uted a gnyf " refa(rers to %,
refers 1@l dyeliy (i.egrimgpsontaimingegrolpesarontagning enoor moxrheteroatoms (e.g., N,
subst i tuent set forth abpve. [0107] As ed
0,5, f Biece) 5 BkgP e Tz shrture, SRCH i b Fongs aha e Lgfrhon
atoms D61tk neterddyelic" it hdterdSBRE giBs fiddhePbeagiab BAe or
triple bond, and’having in the range of about 2 up to
more stiBstiteentbansehfathsaboseid "substituted al kynyl" refers to
al kynyl groups further bearing one or nore
S |t S 1 ) : " ituted
(01138 el D oA Bl Pl SDHRRE st
alkylafyiingeeroto Akylpryl grolfs firthebbearmpons onnmbré substtnents heskt forth
aryl" refers to aryl groups further bearing one or
abovenpre substituents as set forth above. [0109] As used
herein, "heteroaryl” refers to aromatic rings
[011410%9 LA eRéin ONEy 19k yITREfRrs t 82 IsAREtRIFEd bkyDgroups arld, "sébstifited
the like) as part of the ring structure, and havi neg in
arylalityfierefers trearytsfikyd goqups Surther bearingrongtos more pbstitignis e s dfeigh
heteroaryl " refers to heteroaryl groups further
bearing one or nore substituents as set forth above.
[0110] As used herein, "al koxy" refers to the noiety
[0115} Bs abddyhereinyvheylalkenydt teftrs isagbsutsfitutathlketyd goupsadl

"substituted al koxy" fers to al koxyl groups further
“substiBieA Prde B Forf idary aise] Ry du e teafing GRE o M c.
Subsﬁigg?%ig%gét%gﬁﬁgmgdl US2003/ 031721 62 [0111] As used

, "cycloalkyl" refers to ring-containing alkyl
groups containing in the )
[0116] As used herein, "arylalkynyl" refers to aryl-substituted alkynyl groups and

above

"substituted arylalkynyl" refers to arylalkynyl groups further bearing one or more

substituents as set forth above.

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

substituents as set forth above.

[0118] As used herein, “oxyarylene” refers to the moiety “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.



range of about 3 up to 8 carbon atons, and.
"substituted cycloal kyl" refers to cycloal kyl groups
wo eoottlodns3pear i ng one or nore substituents as seCT/D820031031721

above. [0112] As used herein, "heterocyclic", when not
used with reference to an aromatic ring, refers to
cyclic (i.e., ring-containing) groups containing one
or nore heteroatons (e.g.,6£L 0, S, or the like) as

of the ring structure, and having in the range of

art
[0119ﬁlrwpnti<z§1 compoangsean be msensredHey a vansly pf metheds well-known to those
. y ) r ' r
silod 152 80V Eh) Sapfl, SRt O L FHRREL S OB IHELESY:
inventidhlcbdlpoAsddskatrubrite(ln, "al kylaryl" refers to
al kyl -substituted aryl groups and "substituted
al kylaryl" refers to al kylaryl groups further bearing
or nore substituents as set forth above. [0114]
As used herein, "arylalkyl"” refers to aryl-substituted
al kyl groups and "subsgituted arylalkyl" refks to

aryI?L_ r&qu‘LL 1 beas ng one.or norle.
subst’ s sett th c&bnve.Rﬁéj ol _As Us
herein, "hrylgl kenyl" pefers to aryl-shlb it Jt ut.ed

al kenyl groups' and "substituted aryl al ke " rf=ef ers

to aryl al kenyl groups further bearing one ‘or @ﬁtgh
substituents as set forth above. [01161 As used

herein, "arylal kynyl" refers to aryl-substituted

al kynyl groups and “substituted a&cylal kynyl" refers R,
to aryl al ky I°groups furt her bﬁgﬂiﬁb one or_nore I g

L
R Jubst ue&tﬁ@ﬁgﬁﬁ,{m&onﬁ—ﬁ abpove.
Rergi, div ent—grgrat | df ofip a

Sche

011%™ Asra{s & | coaN
havi B in the lf 3pQe
of 6%&p to f#"tarbon atons an m'subﬁ?ﬁfﬁted aryl efrR" r-n,
refers to arylene groups further bearing one or note &;&mo
substituents as set forth above. [0118] As used

herein, "oxyarylene" refers to the noiety "O aryl ene",
wherein arylene is as defined above and "substituted
oxyaryl ene" refers to oxyaryl ene ggoups further Ry,
beari ng one or nore substituen?@/%%}ﬁﬁﬁ forth abovﬁljijhmw

R 2084/,030636,BCT/ US2QK G [ 0119k, nyept'ior?
g:gg%m%gnds 6aﬁjbe—gﬁgyare ar i et ¥t retMogsy
wel Sknown t9Mhose’ - skill ed ik he &t*For exanpis,

Scherme A illustrates three exenplary syntheses for !

E X
nnu
o o e

(7]

[T

=
EE

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

(D).

Scheme B
/' 35Ro 7/ %Ro
P o _co " 120°C,2h =
- . ——— —_— > .
N N P CH,Cl, Roz || ] i Re- || | Ro=H,
H s { NN | X Quinoline NGE ‘ N R=H
N H N R2=H



i nvention conpounds of structure
DVMP R2) , 51 N2 + Roi OCH
wO 20040885 OH~RL HI RD=H R
(CH2)o RDRD 0 HN-G\ CO2Me R2 i | |
\|N|NH2+Roi/(}|EDC N NaCOH \

(I'). Schene A OO0 RD
Rz! I | HN'NG N\ ~~ 2
RL = H | PR2HHS2063/631721
N-G\ C02H R2
N\ H6R 1 CO2Me

CH2C12 HI R MO H RRD H HORL1- H =, |
R2=H, G = (CH2)o Rocoéﬂ/e00~c:02H / HNGRz | |
NH2 + Ri n--NCOR2 Ol | HN GNaOH Rz I. | H RL Cp2Me

.1 HRL Cp
[0121] SeiRGIC HluRiratvs OwoFisevprakexemplaryrpnthesqs for inyention compongds
of structure (IIT).

Scheme C

OH OH
NH, O. 200 °C-220 °C
N 2 N N

+ —_—
HO lN/ NHa o m-cresol HO /KN N
H,S04

NO, Na,S0, N°z H, (9) N"z
NHz # HOAc (cat) 10 % PdIC
“cHey, MeOH
NH2 3 =
N 2 N P /

[0122] Scheme D illustrates an exemplary synthesis for invention compounds of structure
av).

Scheme D
OH
NH Ph N=(
: 2oo oc220°c  HO  N== N=g_,<N
o oY aYaaYe Faw
m-cresol N\ y—N
sto4 N PH

HO

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

Scheme E

M YR
o Hel /_<’ \G 2 NaBH4CN AT
Rot + /_</N [ Yy F cat HOAC 7 NH _
S v DMF  Ro- || —— > R ]I Ro = H, SOsH,
N H >

(o] ClH.HzN NH YO DMF NH ~0 v SOZNM92



[0120] Schene B illustrates an exenplary synthesis for
i nvention conpounds of structure (F) Schene B/ Re /

WO 20R8/03@33120 C, 2 h R2 / | NH2 \ DVAP / O NH 0P¢I/US2003/031721
Zn(OAc)2 ONO \ H+ RDi / O4 CH2A2 Rz I NI Qin
ctin Rz OCNlI \ R=H. ROHHR =H RL 11 R1 WO
2004/ 030635 PCT/ US2003/ 0317651 64 [01211 Scheme C
illustrates two of several exenplary syntheses for

[0124] e T caHIERNGE S t}iéflnﬁéﬂ‘u@ﬁtiﬂé@ ﬁ(‘d\’i&é& m&hB& Ror E‘e%%\?
OH/ NNH2 O 200 C 22 m cr esol

disorglgr, ngyginmns’p@gg@ a mj@ew i nee(dg)lempﬂameffectmm«iaum ofa

o R B, L1 2802 L1 e e

synthesis for invention conpounds of structure (I1V).
Schenme D

m

(A2~

VI
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 is independently 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 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 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 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,



OHPh Ph N OH 2 NNH2 OO + O 200 G220 C HO N N= N
HORN NH2 0 0 O mcr esoi NN\ / NOH H2SO4 Ph ~-N Ph
WODp0I®B3] Scheme E below il lustrates an exenpPEr/ys2003/031721

synthesis for compounds of structure (V). Schenme E >2

N / O HCL NNH NaBHBCN NHNH/ R2 ¢ R\ I HO

CHHNHI1 / RR DF Rl1 NH O caDWw ROl NH O RO= H,

SOBH, V R2=H WD 2004/ 030685 PCT/ US2003/ 031721 65

[01241 In a further enbodi ment of the invention, there
benzomzoiej tobedinnidazode § ,2-eanzodiazale rigdale, ishindelel guinotiveyisogingine,

T EETHFCOVTE ML e
‘1soben;§c§f|,u)an betZBihBphert, Citotheny] andiBE Bke): In ofie @Bo@indng, rB@€ /A and B

i ndependent|y 5- or 6- menbered aromatic rings
taken tmﬂh@u farm g quingxelingn dn gffurthexsenbedinaen Hings B taken together

o P Bl 6 P AN 2

benzithi®&ol®)r SR, wherein Ris H or |ower alkyl,

[0126] Quinoxalines contemplated for use in the methods of the present invention have the

structure:

T

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 cycloalkyl, heterocyclic, substituted heterocyclic, aryl,
substituted aryl, heteroaryl, substituted heteroaryl, alkylaryl, substituted
alkylaryl, arylalkyl, substituted arylalkyl, arylalkenyl, substituted
arylalkenyl, 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

nis1or?2.



each Y is independently hydrogen, alkyl, substituted
al kyl, al kenyl substituted al kenyl, al kynyl,
waamgnsesd ed al kynyl, cycl oal kyl, substituted PCT/US2003/031721

cycl oal kyl, heterocyclic, substituted heterocyclic,

aryl, substituted aryl, heteroaryl, substituted

heteroaryl, alkylaryl, substituted alkylaryl,

aryl al kyl, substituted ar§WaIkyI, aryl al kenyl ,

substituted arylal kenyl, arylal kynyl, substituted
[0127] dn phebkbediment qoipbxalingh g@ﬁtcmp]@tﬁdet%bgqe,in theopethodsy of the present
. t.sugstiﬁlutedtacyl, wWth the proviso that at |east one Y
nventip DA eﬁ?ﬂﬁ%ﬁen, or when nis 2, each Y is taken

together to forma fused aromatic ring system

conprising at |east $ne aromatic ring, and mand n

are each independently 1 to 4, thereby treating the

di sorder. [01251 Rings A ang_B taken together may form

a variety of fused”aroratst rocyclic groups

suitable for usejin the oractig__pp)the present

i nvention. For ex ings A aAd"B t aken toget her

pteridi ne, benzoxaz

[Vl uch as qui noxal i ne,
e, WD 2004/030635

PCT/ US2003/ 031721 66 benzoxazol e, benzi m dazol e,

1, 2-benzodi azol e, indol e, isoindole, quinoline,

i soquiwidremme, pht hal azi ne, napht hyri di ne,

qui nazol i ne, .cj.anpli ne,.pur,i ne, _benzot.hj az ,
benzof ur antsX'IS bgoglg%’z%fqﬁ’%l}er %MS?%?rolﬁwg%ééifﬁChr omene,
and the |ike.is i, QstiaBDstylBBterodryINGSsubstitattd Beter@ic@nand
together form a quinoxaline. In a further enbodi nent,
rings A andnBk n together forma pteridine. In a
still further enbodinment, rings A and B taken together
forma benzimdazole. [0126] Qui noxali nes

[0128]CPiBti@iNps edreenplated dsreust fn theenstkodsardshopreseneinyentimrhave the

i nvention have the structure: (X MN (Y) n N
structugpier ei n:

R)m
SONS
k )—(Y)n
N/ N/
wherein:

each X is independenfly 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 arylaikyl, arylalkenyl, substituted
arylalkenyl, arylalkynyl, substituted arylalkynyl, aroyl, substituted aroyl,



each X is independently H OR NR2, or SR wherein R
is H or lower alkyl, each Y is independently
whyanosesy al kyl, substituted al kyl, al kenyl PCT/US2003/031721
substituted al kenyl, al kynyl, substituted al kynyl,
cycl oal kyl, substituted cycl oal kyl, heterocyclic,
substituted heterocyclic, _aryl, substituted aryl,
het eroaryl, substituted h@?eroaryl, al kyl aryl ,
substituted alkylaryl, arylalkyl, substituted
ar y| ahdyl or substitutied aewll Wit the proush that ataeast ‘é‘l‘fkg Aot
aryl al kynyl ubstituted arylal kynyl, with the proviso
t hat g¥%Pé%§P§ one Y is not hydrogen, or when n is 2,
each Y i s (aken it 20ath¥ris takef crgether foued a fasadmat i ¢

ring systemconprising at, | east one aronmatic ring, m
51 pompticag WHEMEOgPDsingsl oY ARs apae g, and
PCT/ US20034 03 e dih indgefledty PBE2.enbodi rent

qui noxal i nes contenp r use in the nethods of
the present invention have the structure: X \ N )n

wherein: X i .. NR2 . '
o 5y S B YR g e s
inventictRaleiths bigebehet eroaryl, and nis 1 or2. [0128]

P’t

eridines contenplated for use in the nethods of the
present invention have the structure: (XYm N\""

(Y)n
X
NN
N/ N/
wherein:

X is OR, NR;, or SR, wherein R is H or lower alkyl,
Y is aryl, substituted aryl, heteroaryl, or substituted heteroaryl, and

nis 1 or 2.

[0130] Benzimidazoles, oxazoles, or thiazoles contemplated for use in the methods of the

present invention have the structure:

(X)m

’d N
z
Y
N /\ (Y)n
Z
wherein:
ZisN, O, or S,

each X is independently H, OR, NRg, or SR, wherein R is H



N wherein: each X is independently H OR NR2, or SR
wherein Ris H or lower alkyl, each Y is
w0 nabepsmeaent | y hydrogen, al kyl, substituted alkgI/ps2003/031721
al kenyl substituted al kenyl, al kynyl, substituted
al kynyl , cycl oal kyl, substituted cycl oal kyl,
het erocyclic, substituted heterocyclic, aryl,
substituted aryl, heteroa®yl, substituted heteroaryl,
al kyl aryl, substituted alkylaryl, arylalkyl,
subst ortlotvedalkyly| al kyl , aryl al kenyl, substituted

2y Lyt SRS A b alcuash,
PCT/ Uz O83/506kki0kdd ak8nydCalkyny® subdtivated tiklyagl, aygidalkydj t h

the proviso that at |east one Y is not hydrogen, or
when subistituped evatstallylihsteregyelic, swossitred hetgrocyslis, avbused
aromati.c .ring systemc LS S OFiliicq
71 g, Subg R R bR pBlercsE R SRR R

[ 012941k Tar@n Ciubsetitiited ptydalkpll agydalkonyt,enpdtiduted f or
use in the nmethods of the present._ inventjon have the .
str ucaxyﬂ@ker»yl,mrylzwnyksubﬁr@wmg‘r %‘ionL s‘rllgfhl%gedé{?}e’l’
NRZ, S ' ' {iQuHat 81 16Xt ond Yii§ natr Y1
subst git’}{}t (g'asuar %&hﬁgﬁémﬁlﬁmolr Sljlet it utoreld

het er tgdplgen,@and nis | or 2. [01301 Benzi m dazol es,

oxazol es, O b 850ath Y RMETRO GRS of Brmt Pfisbd e

aromatic ring system comprising at least one aromatic ring, and

mis 1to 4, and

nis1lor?2.

[0131] In one embodiment, benzimidazoles contemplated for use in the methods of the

present invention have the structure:

RX)m
N
D
N
\
H
wherein:
each X is independently H, OR, NRy, or SR, wherein R is H or lower

alkyl,

Y is aryl, substituted aryl, heteroaryl, or substituted heteroaryl, and

m is 1-4.



present invention have the structure: (X)ymN )-~~(Y)n
wherein: ZisN, QorS, each X is independently H OR
WORD4/080635R, wherein Ris H WD 2004/ 030635 PCT/US2003/031721
PCT/ US2003/ 031721 69 or |ower alkyl, each Y is
i ndependent|y hydrogen, al kyl, substituted al kyl,
al kenyl substituted al kenyl, al kynyl, substituted
al kynyl, cycl oal kyl, substituted cycloalkyl
heterocycllc substltuted het erocyclic, ary
[0132] mltdoﬁk ftl hérdnstebdimsrit of tteet iaverdion) themmmomeé@mﬁbctcbrf%irwng a
disordegiuBh o PRSP GFARGP ascapsprRetylty 2 pbyepgsis ndor
‘other asgééfi ?1} éﬁ)‘ﬁgﬂ)mlséﬂ yhallostws ﬂl’l(ﬁlﬁ@ﬁ% hdrbintlerroytb al sajeyd in need
bstituted aroyl acy or substituted acyl,
thereof wi eﬁedtllve amooni ef@ qomgousd hpdagstrestize Wi not  hydr ogen,
or when n is 2, each Y is taken together to forma
fused aromatic ring em conprising at | east one
aromatic ring, and /mis ™o 4, and nis 1 or 2.

[01311 In one embgdi nent, be\2| idaz@as cont enpl at ed
for use in the methods of they présgnt invention have

t he structuredq:xyﬁrN )-Y H /
\:N/ D%C

vil

wherein:

A, B, C, and D are each independently C, N, O,orS,

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
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.



wherein: each X is independently H OR NR2, or SR
wherein Ris Hor lower alkyl, Yis aryl, substituted
w@eopk/03(s83 er oaryl , or substituted heteroaryl, BemMUS2003/631721
1-4. WO 2004/ 030635 PCT/ US2003/031721 70 [01321 In a
further enbodi nent of the invention, there are
provi ded nethods for treating a disorder such as
those associated with vasddl ar perneability and/or
angi ogenesi s and/or other aspects of conpromn sed
[0133] Insae hgpsttardilts embbdidient thaloinpamd hasthestuetusubj ect in
need thereof an effective anobunt of a conpound havi ng
structure (M1): N\ A m 01 (Y)n/ Ns D VI
wherein: A, B, C d D afFH each independently C, N,
0, or S, each X is/independeRt!ly @R, NR2, or SR
wherein Ris H of | ower alKky e Yis

i ndependent | yp;}%(,dr/egen, al kyl / sub&tNtuted al kyl,
| a

al kenyl , subs ut gd al kenyl ,{/ al kynyf, substituted
al kynyl, cycl oal kyN_ subst ¥t W ed_gycl oal kyl ,
heterocyclic, substit N het eNocyclic, aryl,

substituted aryl, heteroaryl, substituted heteroaryl,
al kyl aryl, substituted al kylaryl, aryl al kyl,
subst iwhdreid: aryl al kyl, aryl al kenyl, substituted

oy Sk e dspaenty By B s G Vel ik,
W gh the provbeg dibat at least one Y is not hydrogen,
an

each Y is independently aryl or substituted aryl,
mis 1or2, and

nis 1-4.

[0134] In a further aspect of this embodiment, the compound has the structure:

N

[0135] In one embodiment, the present invention is based on the discovery thata
combination therapy including interleukin-2 (IL-2) and chemical compounds described

herein, some of which are effective kinase inhibitors, administered during IL-2 therapy,



m and n are each independently 1 to 4, thereby

treating the disorder. WO 2004/ 030635 .
WEMANSBED3/ 031721 71 [01331 I n one aspect of P€TUS2003/031721

enbodi nent, the conpound has the structure: N \ \

(XYmMN (Y)yn~ NN wherein: each X is independently H,

OR, NR2, or SR wherein Riss H or |lower alkyl, each Y

i s independently aryl or substituted aryl, mis 1 or

o 1 B Wit Snd s
partichitar [eb33 3t ik Mkel) h HRAGFE S ourd \;}ﬁll n%ll%%e?\?h% %ﬁ‘g&bﬁ% he

. based on the discovery that a
beneficig |effgetraf It such @mkthmse(asmz)lscam is treated: WhitoITPD i@ cribed

oSS B i B
inven@6H) #cO106 3ombladi d4IR G ?ﬁl Qﬁ:ﬂcﬂ Z&nﬁbdn'dgﬁﬁtl?esm%nt ﬁS@%ﬂﬁling

adverse effects of IL-2 e not wanting t
but n%gﬁ%e ddg vasculpstaiic agends, Stlﬂe@srtyrosme, $eging ok thirgonitiesltingsee

h
i R Sy ARG P IR B 1
Pal'tlcd]ascsudennmand:mﬁhﬂaidry tiblietieled incRide Shode gt teB@Elin va3cilREleakage.

|lystrative exanple, it
CYCOkgl]l] ?rlglt lﬂgpa-ﬁ %?iljt ggg%tseﬁgqqpiepl guguch unmunomodlr;igttory molecules.

[0136] Such inhibitors, in combination with IL-2, are effective in blocking vascular leakage

typically associated with IL-2 adminstration. Thus, compositions and methods are provided
for treating disorders associated with VLS. In one embodiment, the invention provides a
composition containing a therapeutically effective amount of IL-2 and a vasculostatic agent

or compound as described herein in a pharmaceutically acceptable carrier.

[0137] 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 kinase 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 variety of cancers as Src inhibition impacts

tumor cell invasion, metastases and survival.

[0138] The compounds and methods of the present invention, either when administered
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,



i nvention includes conbination therapy including a
conpound of the invention, including but not |limted
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di sorders which result from aberrant ki nase act.ivity,
followiag dngioplasity} mﬂlrarsésmhlaévheam@aoléyﬂbﬂtés’ PﬁW%ﬁC@F‘Sﬁ%Pf one

osteoar@br}}n}) ﬁﬁy@pf%s?%%cgﬂé% Oty B0 lﬁ%@ée}’mcl’ﬁ@f tglﬁé%?me%lms

e treatnen

and Croud@EiEeasE; 1ape (sghitanic tgpus c('ﬁhgnatomh)e gralﬂr\esahm diseases; T-cell
aut oi nmune di seases)

dq hibition o&ia 5'&%'
medlata@hmﬁa%wﬁVl%ﬂW?saﬁ»|19°1“ 188 801?% hyperseist Hﬂ% 3
hypers&?skﬁ’sﬁt}) Bnd EfRddnt &Hﬂﬂvé’&{téﬁﬁé‘th?tCélthQi‘i’d’eﬁse?rSI‘ ypled diabetes;

fron”i pacts tunor ce I nvasi on, netastases

psoriasid) doﬁvact\devmhtltls[ (mallng'rllngt @ujﬁfp(mmg iwndHasimele’s thyroiditis;
Sjoseeh s SuRpmFRkFGHR R i ol SRR il MR s

diseasd g-l ubbimnfRe MR AR ddrénad gRAES); ﬂItomﬂnmieqjoﬂ]yglhﬂhutqn discase
ents) are useful in treating a vari et o{ di.sor ders

(also kaewncas au@munﬁpolym%@ﬁ syBéromedscat 2lqpgeip; RATgious
i S dr ther aut
R e T —
diseas€s DaIRRE, i/@ldaﬁr@g thofcahere Mnasarsdclo ag/Sxpefamyly kmg@ﬁeﬂrg petivgted or
i Schem ¢ heart di sease, onary arter
overexpassiods Gueh & CHRRIATCIHIEA ARG VRGO S SPGB activity

famhtg’)cgéu}rjﬁ)% %8(%@%1 L@rvival: ?glcﬁﬂérﬁ%%%tﬁ\/ Bt eitkhens; uticaria; allergic

I nclTudi ng car di ogeni e pulnonari
dlseaseﬂsmh)as respraoey allqnglesjiaaﬂhrr@t hapfevsncallergie thinitis) ¢r skin allergies;
mycosa;sr %urr]lrggltdless acutle%rkl) mhx%at%% %egﬁ)&lscteshééuc}{ SdcMeldr St BRpRABRAdistress
syndrome and ischemia/reperfusion injury); dermatomyositis; alopecia areata; chronic
actinic dermatitis; eczema; Behcet's disease; Pustulosis palmoplanteris; Pyoderma
gangrenum; Sezary's syndrome; atopic dermatitis; systemic schlerosis; morphea; peripheral
limb ischemia and ischemic limb disease; bone disease such as osteoporosis, osteomalacia,
hyperparathyroidism, Paget's disease, and renal osteodystrophy;vascular leak syndromes,

including vascular leak syndromes induced by chemotherapies or immunomodulators such



and retinopathies, including diabetic retinopathy and
retinopathy of prematurity, inflanmatory diseases,
w0 e®iesw3s s, edema (including edena associ at edP@l/UK2003/031721
pat hol ogi ¢ situations such as cancers and edenm
i nduced by nedical interventions such as
chenot herapy), asthnma, acute or adult respiratory
di stress syndrone (ARDS),7ﬂupus, vascul ar | eakage,
transplant (such as organ transplant, acute transplant
as IL-2pspited icerdogrdsiraindnjurhortoayms, glageerod; rakinal disepsss,dpeuding
bym t r eat nen .ej,ection; prot.ection.from.i Sc ' "
maculaf eRenp TP BV Thgrah A Sieprente P Do ey B AR g ek,
Kawashiidi¥e¥se, HrohbE£hgiitk bbiteAh§ aWegdnbs SRinalvhaifdsi) and Behcet’s
i transpl antation tol erance induction; ischemc or .
disease; eqleroflersias pracalampyia; thelapssmiz J<anogi Diresma; vop Hippel Lindau
disease(sucf{(l}l ?ﬁcﬁr heumatoi d arthritis, psoriatic arthritis or
o e 08 ritis); multiple sclerosis; inflamatory
bowel di sease, including ulcerative colitis and
[0139] CTeduting cahFaseusel hprem fefeystogrovidingpuberpgutivdene@d $he
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cancer i@t IFraRy He0asbegnean sEvi Ao mptieqts inoroases the
percenﬁ%@ OF saatd bW il dhe o8 8 LRMA Gnidpbiit, RYERAAE BRABEHI tihd 1o, disvask
ghuteh-sensitive ent éropat hy (Cellac di sease); Type 1
progrestich etduses onstahilizesitemordumdencar iopraves Aualiy of feﬂﬁﬁ gratient or

hat due.to poi,.soQ.i.vy): shi ' Laiti.s;
any of §epoS ot SyapE kb TSy Bofed B & 4Fiebl? hcary, some
of the &SmPBuRME 61 tHiifRMEa mAti cyRtatic afld Sacfore(tawt actinityrtirectly on
di sease of the adrenal glands); autoi mmune
the tumpasiogl$.andul ar di sease (al so known as aut oi mmune
pol ygl andul ar syndrone); autoi nmune al opeci a;

[0140PKS Dect icin, “KREREBrofots {0 dnlyzyrA tat BIBRLe the addition of
hypopl tuatari sm I1Tain-"Barre syndroie; other

phosplaiié glonpaiteea pitaie assikie, fonexaapds sérins| andithrgonipekinaggs sptalyze the

..kinases such as Src-fam Ki nases.are activated or

addltl%\féfﬁpi’%ﬁ‘ %g&yp%@ﬁng%a@o%ﬁeﬂnﬁlrgﬁl%%ﬁh and thymoma, or
cancers where kinase activity facilitates tunor

[0141PAS WA 1¥reifilihk itatads,"SE lanaetbotBep Riviate familygionfi$re family” refer
si ckness; uticaria; allergic  diseases

to the redaipd hgmg}ogs ar p@l@séglqngg{g{ﬁél}e i} an fc'alrjlgry gtfst ginases,

includifl, fr! | A% S ahdl §os AMQ e
R L e e R R
hematbPsiplid-edstrictedkinhsos $kk, Bgrniekoarel Blid As used herein, the terms "Sre

. ischem al/reperfugion injury). dermgto Sitilss
hnaseailw@@gyaﬁmi a1 "R CEPLe fé%# F%d‘?%ﬂgfber‘%&ﬁ? a1d downgeam
comp&IRafsif ifie StSG@RGing Chsehad. 0Si s pal mopl anteris; Pyoderma

gangrenum Sezary s syndrone; atopic dermatitis;

system c schl erosis; norphea; peripheral linb . .
[0142] ScdxEmiity resineslineses ethes than rksaelzas Help andif Seaedmpoiiapt in

as ost eopor 0si ' hdi
the PGt E2apiot oo AR oL p Ly URBEASEAL M EOPTE Burnma
receploB 8dspEERe bOfRA0Cytes Mk utkichephuass Tha cotpesitiensradd oredlwds of the

i nduced by chenot herapj.es or inmunomadyl at,ors. suc
present invention rr){ay be useful in m%blt?ng the Fc gamma inducéd respiratory burst

et
e

response in neutrophils, and may also be useful in inhibiting the Fc gamma dependent
production of TNF alpha. The ability to inhibit Fc gamma receptor dependent neutrophil,
monocyte and macrophage responses would result in additional anti-inflammatory activity

for the compounds employed in invention methods. This activity would be especially of



WD 2004/ 030635 PCT/ US2003/031721 74 as |L-2; spinal

cord and brain injury or trauma; glaucom; retinal
waele@emswsy i ncluding macul ar degenerati on; PCT/US2003/031721

vitreoretinal disease; pancreatitis; vascul atides,

i ncluding vasculitis, Kawasaki disease,

throrrboangi itis obliterans,75\\gener's granul omat osi s,

and Behcet's disease; scleroderm; preeclanpsia;

valuef forleR&BHN] i thKﬁ‘B&tﬁienﬁoﬁﬁﬂﬁﬁﬂﬁtor&(_@I@edﬂb@ RE¢h 4d a{f'ffﬂt‘is or
di sease; and the |ike 0139 reati ro% cancer
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glomereltoneplirégeinddced dtyi (prﬁtlmﬂhﬂmm commpeex@b e kidiep tHab trigger
extends the nean ti to disease  progression, reduces

Fe gagymagtegentps tegRons Whickean lspd torkidngy lity of life
for the patient or any of the above for exanple.

[0143{VTh &difieh, dé?tﬁﬁﬂ S19- iR} B rBQHEin s AuPRbS Iﬁgﬁ‘lcugd Sich &3y e
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I nase

in additions] ags- ndﬂarmnaﬂong activitly cmghmgretsmt t:hmm‘mﬂi&uleya{d thaieffyct on T
s, of Src kinases, including, for exanple, the wdely

CeS-expressed c-Src, Fyn, Yes and Lyn kinases and the

hemat opoi eti c- restri cted kinases Hck, Fgr, Lck and

[0144¥|'I|“he phSschSiadeliRnaildd prbifed ﬁ‘fiﬂ‘és oﬁhﬁnuf&tﬁ@%%nﬁﬁﬂﬁ‘l@ aElQigmg
y" or "Src cascade" refer to both the upstrea

t hwa
matela'ﬂﬂ @n@| é\nhma@amcaé wmmsetmnsconfaquevm sad packagmg matenal

e. t han
wheriﬁ@%iﬁgu Cli]a%%%ﬁsg Bﬁmsésy % lﬁafé&s;?rt%gl} 1 ncta €S Eﬁat tSﬁlg pégrmaceu’acal
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neutrophil.s as well as the Fc I .ecept or )
comppgg%ﬁgrggnﬁﬂs arﬁgmyeypigccgwdngﬁgé %B\‘?ﬁ‘@’ééﬂv gn. Thus, in one aspect,

the 1n°%9ﬁmﬁ’15ﬂr5i/199ssa ?n i rﬁ@étﬁﬁglstoﬁ{gohh@n 1&11%&%50‘[18 ggﬁ&%éﬁﬁc TR a

be useful 1In bitin amma |
comppambofftat: wnbm &g, as ehcpmnmé“ IGMRE U), mdheteih the cangbonmd/is present

hi bi ti t.he F . dent
s B e g e e S SRR ACBERSE
theraSABRWhREGAVOVafARe AR RS a HABLFRAN IHor 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 determined 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 compound in an

amount effective for inhibiting vascular permeability, and a pharmaceutically acceptable



nonocyt e and macrophage responses would result in
additional anti-inflamatory activity for the
w@ovposess enpl oyed in invention nethods. Thi SPE/US2003/¢31721
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PCT/ US2003/ 031721 75 value, for exanple, in the
treatnent of inflammtory di seases, such as arthritis
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have vascul ar |leak as a side-effect. Fg .
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b SR B SRR S0 B MBI e, o
examplb, tRosel foHRIR! th United Statds iiyrntacopdie Vol X Hped National Formulary

concentration can be determ ned by o (o) ill i.n the
o SR Ao og 98 R, Seher B o), b i
contents of which is incorporated herein by reference. In addition, polymorphs of the

invention compounds are included in the present invention.

[0147] Invention pharmaceutical compositions may be administered by any suitable means,
for example, orally, such as in the form of tablets, capsules, granules or powders;
sublingually; buccally; parenterally, such as by subcutaneous, intravenous, intramuscular,
intrathecal, or intracisternal injection or infusion techniques (e.g., as sterile injectable

aqueous or non-aqueous solutions or suspensions); nasally such as by inhalation spray;



regimen or as determned by an in vivo ani mal assay,

for exanple. [0145] The present invention also
w@e@viosisss phar maceuti cal conpositions conpri siPgr/UE2083/031721

i mrunot oxi n, anti body or chenot herapeutic and at | east

one invention conpound in an anount effective for

i nhibiting vascul ar perneability, and a

pharmaceutically accept abl’d WD 2004/ 030635

PCT/ US2003/ 031721 76 vehicle or diluent. The

topicallyp syphsis fin thedow of & erepmes @intmienty entactatly sagh asointthé form of
!(:);t her.thera eu% #)c %ﬁent S a3 descr itbed S\el ow, ﬁn(ﬁ may
SupPOS{rI, [t IASAECHIt FoGPuERaRT Fout DL BRRTSTT- G e Rl Enal
acceptab® V&hiQés orl dlbhts VERY bRt &dmptiundehiag, fop8xaeplb, BeSadministered
phar maceutical additives of a type appropriate to the
in a forppsitable faeimmediatgdeleatesr exiendad refease. & ate release or extended
-_excipie ' , . ' . i Li . .
retcasei Bt E1ekp BY BEESES of BHER R PRk ERcd LBRpYAGSeomprising the
present&Inhpoi@s\or, iparticnarigrih tief casp bfexracied tréleask, Hyothemkaof davices
[0146] The, conpounds of the ipyention rrga% be o b
such o SbRUFRRCHE IRIARS OF GRS RHIEDY, 4 1p B et SAEIPUNds e flsg be
. . Pharmaceutically acceptable non-toxic
admmg%ret%?iéorséﬁﬁlgg the base addition salts (fornmed with

free carboxyl or other anionic groups) which may be
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oun e United States Pharnmacopei a Vol.
thereofXI | and National Formulary Vol. XVIl, U S

Phar nacopei a Convention, Inc., Rockville, NMD (1989),
[0151& tﬁle rteer}ngv'gcﬂxtﬁnjstration 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 dosgge unit form and may be prepared



contents of which is incorporated herein by reference.

I n addi ti on, polynorphs of the invention conpounds
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ream or t ment rectally such
or a firedy dimideti solidbcamiarfor betlp pod itteny if es¢essany,($hglagg therprpduct into the

nt ai ni on-taxi c t ca
desired BBl Ap- I i Rrace ol e BRnp ROt YRR SRgrt coBRa s
1ncludé’£?i‘ﬁ anf&{ouﬁi(ﬁffﬁél%t 6 rohiat HesdeSt&@Teffdchuorf tBE Brdtess dlebadition
i medi at e rel ease or extended rel ease, | nredi at %ema

of d1seﬁ@SeH$%P1@m&§bﬁl@¢ﬂi samppsfiouseontaiing theacHY S iPEEPdiRAt 1Ry
form S}l]ﬁ%le éolr ggal ?e g%rrpé ; ! geagg fé%ie?sggrro?ﬁ’é!p@gﬁé}ag Qﬁug bai,ng

cas
suspen@fonsdigieekitsle peweas er giulehenidsions, hatd\ir se camuwa @Syrups or
subcut aneous i nplants or osnotic punps. The present
elixirsconpounds may al so be adninistered |iposomally.
[0148] In addition to primtes, such as humans, a
[0153];/§5ﬂn§e§ig&{5 iRRRI BROTRLS BAbOBrchiedbaBrdiAE &oAY MEhbe
the present i'nvention. For instance,

knowmtarthebus forribé manufgqtumf phetmadehi¢al eempesitianswad sudleep,
s, horses

compa%gmnﬁ ’énayd‘@piﬁgi one ogeﬁlcﬁrg %tg%‘g% ?elfécl?ee Qﬁe gx{)% o stfﬁ% er

sweetéﬁ‘ﬂé nEPES o2 Ggenth & oldrigtagents bhd\pﬂeeérvmghgemhhmdemn
SO be practiced in other species,

prov1cbm@gmeg’@ca§y eleghmﬁq@é,pg)atab[lmrggﬂraw ’{@ﬂﬁp contamal e active
1ngredeeﬁ1é %&Bﬁ&ﬂrg @Jlﬁl%oﬁftgﬁngh%‘?na%mf&ﬁy a1l XBipIRWhicR fare

ound or harmaceut 1 cal conposition that wl|
suitab®d fof the rhzilﬁtfatmtu)b ogtabwts ﬂfhesv&aimpmntsr wsy bd & egamplet ingg @iluents,

such o Sl POV 6 PP ARRS A a6 B e B ~pppee of gt

phospﬁ&t% %r?inﬁgtmgealﬂ disihi@gtafih Eg&ﬁ‘s @br éﬂnﬁleab&ﬂ@ﬁ&cmfor alglmc acid;
vasculostasi's or prevention of the conpronise or |oss

bmdm:g agentsciok exanaple starohegieletin onacaeia anddubrigating agents dorcsample
dl
magn R leREA el P BB aBrteh pley b2 Baoiled g they may be coated

by kn&ivh 4&RhiRes ©Xdelay ddhteftasibn bﬁd absorptlon in the gastrointestinal tract and

thereby provide a sustained action over a longer period. For example, a time 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 olive oil.



conpati ble with the other ingredients of the
formul ati on and not del eterious to the recipient

wo banesfe3s [ 0151] The terns "adm nistration of ' PERUSmN3/031721
"adm ni stering a" conpound should be understood to
mean provi ding a conmpound of the invention or
phar maceuti cal conposition-gto the subject in need of
treatment. [0152] The phar r?gceuti cal conpositions for

e adm nistration aqf the conmpounds, of this o
l0155i M@?Wpe@ﬁpﬂ%?orﬁ%% Ve Hlaé“é’@gﬁ inadmiRuR with excipients
L T 08 ST B Do RS SRUAREHNf BB by e,
for expmplsssodivap errbox MGHRAICHIIB3O GBBthPICENWISR) Adi08Y-721 78 by

i t hod LIk in t t of ph .
propyRingloe e Pttt e Tate: PEPGHawYripiorts iy imAcielh $10 gum
acacid; ApeRiR br Wty ALERThAL b nMifallylodeuFias bh@s‘bhift’iﬁe? Ebr example

constitutes one or nore accessory ingredients.

lecithiye preeudensatien prodpeta o€ an plksilene okide svith fatiy acids for exampisl

' Lt oAt el Lngi t he,active .
poeRic HER AL, G UnA BT L PG P51 Y g
aliphaicfaldohble, fbrekaple hepthdecasthyleftoxgtethidlor candersitéoh proflucts of

neces ar_¥, shapi n%eé he ﬁ[i)r oduct into the, desired
ethyleng oifleayitlypartipl pstefredesivgd fguiiatty agids aptp besiiol syrhase
rlyo R VBB SR ALl BB o it
partiapestere derived framdittyi apids anfl hdk @l epbydrides,opéramyie polyethglene

o T B R B ST B o
aquedud BhsPlfisiond 1R8BS0 cdifAR 6 or A/ RRsEvAIves)ifbYexample ethyl, or n-

susgen3|ons, di spersi bl e powders or granules,
propydrzhydrexidentesntie] one oxmpre eodgring agsnisppneyymygye flgyoring agents, and

| X] 5 Lt ' for oral use may
one of ol EReer T EnERE B AR HEIA nownto the art
for the manufacture of pharmaceutical conpositions and
[01563 Wily susperpinss iagbe fomyulatod bgisuspending themotiee mgeslient in a
sel ected fromthe grqup.consisting.of sweet ninlg . .
vegetahle ailsfor praelp AHGhE §nb e B sBiemEcpiLeyERERnEL At o i a mineral oi

such & l?tfﬁ& }éér‘élﬂilfj‘ 4RO bity sukphdsils they cdMifN h Whckening agent, for example
phar maceuti cal |y el egant and “pal at abl e preparati ons.

beeswiabhad pavasiin af eetylradcohiol. Sweetenmgrageinte suchi as thasaisstt forth above,

W th non-t oxi har maceut i cal | cept abl e exci-Ri ents
and liyortnd Setals ey bRl PR Oyide hnalauftis ST Bpfafidt el
compbEi€ishs @XF bp bRRESed By tHeardliRion®f afBht-oxidast sucklbd akebibsc acid.

such as cal ci um carbonate, sodi um carbonate, | actose,

cal ci um {Jhosphate or sodi um ) : .
[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 agents and suspending agents are exemplified by those already mentioned above.
Additional excipients, for example sweetening, flavoring and coloring agents, may also be

present.



phosphat e; granul ati ng and di sintegrating agents, for

exanpl e, corn starch, or alginic acid; binding
w@o®an3ne3d or exanpl e starch, gelatin or acaci aPCEHIS2003/031721

| ubricating agents, for exanple mnagnesium stearate,

stearic acid or talc. The tablets nay be uncoated or

they may be coated by known techni ques to del ay

di si ntegrati on and absor ptqoon in the gastrointestinal

tract and thereby provide a sustained action over a
[0158]| Symepsrandeslixiysl magde fexamaed with spiegtenigglagentsforexagiple glycerol,

such a lyceryl nonost at [ dl.
poo S S o o, S B Sl A i o
preserv2%ivD bh @ flbv@indeMdidoloringlabeits for control rel ease.
[0154] Formulations for oral use may al so be presented
as hard gel atin capsul es wher gi

he ctive, .
[0159]; Fhsrrharrapgeupisal sompasiipasnanbe Wdhe }%rm o e gotablg paueous
or olea%glgcfﬂlg lr?’ﬁspeﬁﬁbﬁ.' ’l;ig% %ﬁg%&f@f fay b€ RlrmuRPRESRRAS ]’ known art

or as at1n capsul'es whereinthe active
using thogr saitaleledispsrsing orekting dgentstand suspeadingagentewhigihhaygbeen

SR B RSl B D65 St b hain

or suspEnSiBR S h PARnkedllyBdddeitisle aflhdnt Or BEIV &t loabsslvant BEEBKsleKifg
W th excipients™ suitable for the manufacture of

agent erylispsteing agapé as ¢xsipient Sy combination bieresf, dprexamplrehdibytpne diol,
t f I [ b |
rscEE s O A1 T GRORR B AR o e,
sodiung A6 d¢FleHultiaten b @liuh deynsichylatepiimethlyladetamideg pobysorbgiass ant h
and gum acaci a; .dispersi,ng or tt.ing agents may g.e a
poloxgmaarer GYolgdesiits, ipifh 2pH SEHAARE quch JSGRORRRH Sl (o-8, Sodiun
chloﬂ{l)ejfl!&léffévr\gﬁigha% Ent§ Q§ Qgi@%fslﬁ Qftral, Qg&iﬁﬁllsplﬁgp%fb) aldeueas (e.g.,

Fat t , for exanpl'e polyoxyetRylene
saccha@beamdtdextrose) camdegnthataccaptablevibitles and setvieptsdiat nanyi e

with |on hai n | .phatic al cohols, for,k exanpt .
employes, i R e AP R SR E Rifger® o deh Saidhh R G chipgce
solutiG. In SAdMbERErD ifRRd Vild BreRBATdnBibnAIBE @hflogat ds\eesdlFehoon

fatty acids anc_i a hexitol such as_ po %/oxyet hyl ene ..
susperstinginediummdion e purposeany bianddiredoilgnapboerplogedipcluding

t hyl i M o 2 i t;
syntn e R HuiRrlhe. BBt B E SR RS AT SR th e
prepa€ibR of Bffedtaieo| eate. Al so useful as a solubilizer is

pol yet hyl ene gl ycol, for exanple. The aqueous
suspengi ons na so. contain.o

100 g e o SRl S pmposions may

be forHﬁHéf&; ?ﬁ‘&&ﬁﬁﬁ%‘?&@d syR i Od11y B N6call9! PédhARuBERR FornnddtfonGind
nor e avori ng agent S, an one Or nore sweetenin

admirdgetion mayhehforasd sutbe tatest oditiomof Remingtoply i’él@]ma@ell@cgal Sciences™
(Macl? #Eﬁgsgifigg g,i]%%g‘)n%.)f §1§i%hea}o% es tr)ﬁ/ay,S ()4 %ﬁ%ﬁl@?in&ﬁﬁe Bt by e

transmucosal administration; as well as parenteral delivery, including intramuscular,

subcutaneous, intramedullary, intrathecal, 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, Ringer's solution, or physiologically buffered saline. For tissue or
cellular administration, penetrants appropriate to the particular barrier to be permeated are

used in the formulation. Such penetrants are generally known in the art. Pharmaceutical



vegetable oil, for exanple arachis oil, olive oil,
sesane oil or coconut oil, or in a mneral oil such
wa@sookiospedxl paraffin. The oily suspensi ons nay PORUS1003/@31721
t hi ckeni ng agent, for exanple beeswax, hard paraffin
or cetyl alcohol. Sweetening agents such as those set
forth above, and flavori ng agents nmay be added to
provi de a pal atabl e oral Epar ation. These
conposi tions may be preserved by the addition of an
formulghions foipgeenteral pdministrationindlinde agsieaus SOEIGms]Df the active
comp& gl ﬁ{@ t%l‘ ol &@qﬁflﬁ &&]ﬁtl&{aﬁnm g en%ﬂ)ng gg{}‘ taﬁf; Ve ¢pyano ugﬂs may

epara on o agueous S Sl on

be prepﬁreWaﬁ eppropriste dﬂyﬁﬁj ectﬁmtsus@enma@sr Sditebit libsptaliesotiétitLor

a d| spersin vvett| ng ent . suspendi ng agent
Vehlclamwblﬁe Y oy WOR pp Esma Pl ISy DgHe By o a5y, Snehpassithyl
oleate"&‘% b %12&&1%? %ﬁxg@ﬁkﬂn U%g&ébglb glg%@%ﬁ%%)ggél‘an%ﬁ?%ﬁt&h%qbstances

se already ment

that memasemhe isspsifyoof tha suspbmsionyswthesisndinnt daaboryimethyd nellulose,

sorbitlga dss3na BRIy, b s persh malplip cous BiIF SEblERaT

agentd RhTHERLRANYASIHLINEEL B b ?@lﬂlﬁﬂ talldvP foreipiRb&ation of hJ%hly
| ycerol, propylene glycol, sorbitol or sucrose.
concepigptediseliionss nay al so contai n a demul cent, a
preservative and flavoring and col oring agent s. [0159]
[01611_ Hfie +’kﬂf)5{ﬁ{a‘§% a&re&%ﬁ%ﬂtfoh%% {I?é’f?eeadxﬂmwe% d Qi ?Jnnaof
terrfe’injec e aqueous eagenous suspensi
suppo&ilncir&:s Sorseetab adinmmmanbxe of the ﬂuigaﬂ‘heheammpbsﬂtmgs tam Helmepared by

no art u3|n t hose.suitable di sin tt|n
nnxmgé@%&% Frith 2gpdt3 Wd}%gﬂg@fgr& Soyie Vi 8 SgAt ordin
tempéﬁ?cﬁlte‘s 9 ﬂ‘ij%lﬁ@ Wfhe rddiQ t&ﬁ}ﬁérht'uf‘e dn@v@iﬁttﬁéijeﬁ)r@fn%ﬁ% ﬁ{e' 8¢tum to

e a steril J ectabl e sol ution
releass Mng i Suchimaterigls arsrcoegachuitier mwﬁyqbylen@glwwm or
sol vent or coslvent or conplexing agent or dispersing
[01 62'1l %‘gr {?chgh & ' ot %1 :Lme%?s.nl/) ﬁ]e%t éo?ﬁiotng Sk S@sfgo?{ll%sb&é a%ﬂt&ining
the comhpoRflisof e bﬂﬁ@ﬂlt ifventibh efe e&irﬁ@ﬁﬂl @or parpiosesrsfshis 'Ep@iifaﬁon
sodi um dodeaélyl e sul fate, sodium

topica) apication shall inrlwde mputwshssiand gk sor bat es,

pol oxamers, cyclodextrins, |ipids, and excipients such

[0163] 3n bf bAOA @@ﬂ &e%ﬁbérﬁloﬁ%o ouriS 4 Mimififdtepsd i%ee)ommfﬁaﬁ wlmgm
gents g., sodium ci ?rate sodi um phosphate), and

antunﬁagmaeoryeargﬂustmc&: mhcmsthelap@ltw@gbmtoam’,nunqmm&@atph,etherapeutm

e T T T
such ir&@hemi OVERSho W 4itngfb BElimStaigy Ehéhﬁbthér&pélﬂldlagbﬁt@ include

sterile, fixed oils are conventionally enployed as a
antimetabolitas, sgeh 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 antibiotic, antifolate, colchicine, demecoline, etoposide, taxane,
anthracycline antibiotic, doxofubicin, daunorubicin, carminomycin, epirubicin, idarubicin,
mithoxanthrone, 4-demethoxy-daunomycin, 11-deoxydaunorubicin, 13-deoxydaunorubicin,

adriamycin-14-benzoate, adriamycin-14-octanoate, adriamycin-14-naphthaleneacetate,



suspendi ng nmedi um For this purpose any bland fixed
oil may be enployed including synthetic nono- or
waelr@hyswss des. I n addition, fatty aci ds such aBCDUS1003/031721
acid find use in the preparation of injectables.
[0160] Depending on the condition being treated, these
pharmaceutical conpositi on@r may be fornul ated and
adm ni stered systemcally I ocal l'y. Techni ques for
formul ation and admnistration may be found in the
amsactiag, émm@t;n@,|comlonhosph@iﬁmng@n@wmm@éulp%mﬁn melphalan,
[ I 0
topeteéﬁ:l ?)&‘faﬁatm Qﬁﬁﬁl&f&éﬂ {n%ﬁlln@ Eﬁﬁlte {]?11 a%lpg%huﬁt‘ggégﬁe,

e or al

v1nblaﬁtiﬁ] ﬂndésin:d; tapioxifes, Nﬁhbch&ﬁ‘ethahmet Vhile nhilviranafng to be limiting,
i ncl u | nt rruscul ar, cut.ane .
therapyic, 24 ﬁlﬂe @ﬁ@b%’ﬂ%&@&ﬂe SRS e ER2 Prefpin, such as

trastuiuHaf) aéﬁ@i%@&‘i%s HrBE PR g{:bt%ﬁfé facﬁfr% ot SoWARERAr rec gtors such as

dmnistration. For-inj phar maceut i c
bevacicmmﬂn silti¢hotasgets vasbiglar endeﬂmhdrgrowdlyfader fapd ﬁSIfWédWhmh targets

) ti . f bl h )
epiderigh Ry o st opied et antbe e o Rise piethaS Viatipplsg
knowrS&MEDRB22 Y and® eslile! @lhszad dfanbbdrcer @géntseshitmee férafse in

tissue or “~cellular adm nistration enetrants

compasiiions piid methorls of the pmemi igvendien faglydegbutiase Bet lgmitersiat b
alkalogdéhlgcr:lgﬁi?lg, 1&1%6%“81'1 e %Igg 1(69 Q Vﬁéﬁgn&e Qﬁﬁﬁl?s@(ﬂ% Hd®indesine,

‘Pharnacetti ca
etc.), rﬂﬁ&ﬁﬁlﬁﬂ@ﬁa&lﬁéﬁ (&)g2 ﬂ?@éﬂtﬁ)}&l VPekol]Bdnd Docetdxel, Tanstefey etc.), and

parenteral _adm n| stration include eous spl utions of
chrompfip Tupetipr, mhitiigs, n&ﬁosavamergssﬂﬁﬂﬁléorﬁ{ﬁ”ﬁﬁ
eplpo@gﬁ%ﬁdt&ﬂﬁé gfy%sﬁa B&Ae ‘?p516]3fan& PEniB6i iy BVIIOIE) 4B Y SandBY¥ents

repare pr op | ate oi | y 1 Nnj ection suspensi ons.
that tafet to@bisemlerqsob(ﬂ £i Gamptotlmonsmdrlsmueﬂqcan P T-iht), eige; 2) covalent

N

Mechiokd@l@a&ﬂﬁ@@m&ﬁmuﬂ CYd16sHoksHANS 86 PSS Biide, rmu Bl@ﬁlfm n -
substances that increase the viscosity of

t he
[Mylegand, i) mﬂrpsogmﬁ(eag, Searnushine hopwRinm apd Semusting efgg, and other

B 2D S0, OB AR DS 0

etc.); B);Ilfdhe@swertt lll)?sh;!iQintxt?n%1 aggnltsﬂanﬁthmm anmnotmsidi;, mcriudihg,owcfem acid
the preparation, g i . _concent r,at ed..sol uti qQs. ..
inhibifass (3g., nemmgngw%/lﬂé) p?fsgéwthrﬁwbﬂ?%@ ?Fgﬁ}mgﬂ@bcm
n t
[DaufdyRE bl kb RtindDoRSrub Ri 1A SRR 184 breir (Mamyein),
etc.), axthrabenefionpn(eegl, ahranyoting gnaloencsrsugh o, {Mitgxsutrangblcte.),

non-iLritati exci.pi,ent s solid a [,
bleonfgitsKblabPine) s SRt (R e At ARl
includthg, lanfifof&f @I, MBihbtrexuté, FolkeaidMek e, etc.), purine antimetabolites
(e.g., 6-Mercaptopurine [6-MP, Purinethol], 6-Thioguanine [6-TG], Azathioprine,

Acyclovir, Ganciclovir, Chlorodeoxyadenosine, 2-Chlorodeoxyadenosine [CdA], and 2'-

e

Deoxycoformycin [Pentostatin], etc.), pyrimidine antagonists (e.g., fluoropyrimidines [e.g.,
5-fluorouracil (Adrucil), 5-fluorodeoxyuridine (FdUrd) (Floxuridine)] etc.), and cytosine
arabinosides (e.g., Cytosar [ara-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



rel ease the drug. Such materials are cocoa butter and

pol yet hyl ene gl ycols. [0162] For topical use, creans,
wo@emuosess, jellies, solutions or suspensi ons, PEL/US2003/031721

contai ning the conpounds of the present invention are

enpl oyed. (For purposes of this application, topical

application shall include ut hwashes and gargl es).

[0163] In one aspect, the invention conpounds are

aromat%gg]ﬁﬁ\ioiiérg%?gegasﬁﬁﬁ%Ffﬁé&ﬁ%@ﬂ"@ s Huafitieh cCmpiER €l
Clsplatt< aRpY "‘Jltm chl) Q)PH%Bﬁ(E’cﬁéﬁa'l Gntitalds Resivgaed Vithrtiirder drugs,

ase | ., a tyrosine ki'nase inhibitor,
toxins, tfmd/ar mdin;nedtdes,retm e@):blofoglcglmehpqnsemoms (evihi interfeeans [e.g.,

s S 0 29 GRS Ry B 1)
hematongéﬁé glfdvﬂh itRGor8 ) aBents Ul irdBce whpkal Hiffeariatph ¢d.. nau-

tin gents such as canbusi | ; .topoi somner ?m 15
irans-rétinoidsicichiets Jo Uy eane theremst EAAGUSS L A) FBSepe IEIapY techniques; 15)

tumor ‘Ié]cgllélltél tlgﬁ]@lﬁg Ueh A%t ?)ﬁglnngt bt ﬁm@f&?tla%?s (@gd Btaﬁﬁnéthtk@tc ), and

erapeu age s inc dr exanpl e
17) inhibifERoPdrgiigenekis. M t onyci n-type anti bi oti c,
bl eomyci n-type antibiotic, antifolate, coI chi ci ne,

60 S Gl RS S S50 B SIS ap o
compr%@ gfhlépfhﬁfaﬁeutiélml Whti v dmpothddeXRdd Heddlf which are usually applied

dauhomyci n, 11 deoxydaunorub|0|n
in the ﬁ&mieanf dﬂma’ww bientioned m@mlwﬂ}a& conditionse Fixgaples of other
Cins=

therap i B Y B RN Gi5aomRe o B SIRP R LA e
antibod gédéﬁ?ag PCANBY /aki-1I82 rédfégﬁ)@ (Aﬂlﬁ-Tac)aamﬂDAﬁSRB, anti-CD2, anti-

cycl ophospham de cyta

ine, etoposide, |ovastati
CD3 (@&Tpﬁﬂaa@nCD% i RIS PaERIR IO g AR ion bétween
e
CD4O\§P% a9€ ?cr}]leas a\h}ﬁﬁ%ﬁ sﬁﬁmﬁt‘bgir)rlggﬁ?g ?}ﬁ@%rr ﬁﬁpq{ @nggtqﬁg)mf%Séon

proteindddnstrittdd fentCIDHD :imi #p391(CRU0Igand CE%&}JBQ); duhipitors, such as

‘ anti bodi es |nclude bodi dlrect d a

e L A0 L B L A Bl 0501
choles%rBﬁﬁB%ﬂt@ﬁ@ 'nﬁﬁﬁn&é QU asTHIAIEPCSA %du@fa@&\&dhl‘tflﬁ)@i Qovastatin and

such bevaci zumab, which targets
s1mvama’3n:)uhm-stemwktal hnﬂlmﬂamgmm Hrues NSAIDYycloes lbwwfewdc h

t d
e R e
gold MRigoumi2 dntipidlsketafive hidifs suchas arthonfexatat FICs0to@acraliang, s

suitable for use in conposi tions and_net hods ,of the

Progrgib,eamwhen%ﬁmo(fﬁﬂi %é?tea@ drygsisugh as aathionticddd o 1)

cyclo@}q,?ﬁlge}xo@a? Té\']f% M'gt)ﬂ&? Is{i‘&hca[s%fg@@ 9.1& GMM%&& 8r Soluble TNF

receptdr CindirailyRirs(sRblimiuz or Rafamge) oRierivatives éhergdtl‘fgx 2) ], and
Docet axel , Taxotere, etc.), and

[0165] Other agents that may be administered in combination with invention compounds

include protein therapeutic agents such as cytokines, immunomodulatory agents and

antibodies. As used herein the term “cytokine’ encompasses chemokines, interleukins,

lymphokines, monokines, colony stimulating factors, and receptor associated proteins, and

functional fragments thereof. As used herein, the term "functional fragment" refers to a



chromatin function inhibitors, including,
t opoi sonerase inhibitors, such as,
wepioposisphyl | ot oxi ns (e.g., Etoposide [VP-16],Permus2003/031721
Teni poside [VM 26], etc.), and agents that target
t opoi sonerase | (e.g., Canptothecin and |sirinotecan
[CPT-11], etc.); 2) covalent DNA-binding agents
[ al kyl ati ng agents], inclﬁﬂing, nitrogen nustards
(e.q. Mechl or et ham ne, Chl oranbuci

polypestidz] a:rmlapmtmmm possbssesbhhxgl@é furetion Buantivity that is identified
etc nitrosoureas (e.g., Carnustine,

througl{%%gﬁqq%%ncﬂgﬁal %ﬁ?’usti ne, etc.), and other alkylating
agents (e.g., Dacarbazine, Hydroxynethyl nel am ne,

[0166] ﬁme%gmes ﬁ{é%dM ch@6t6lidl morRt e activitind @oBPeptida Tl (EMAP-II),
i ndi ng agents [antitunor antibiotics i ncl ud|

granulavybs-maeropkded-CSIFYr €35 sraaulgeyterbedtt (Gr Iﬁacmphage-

L NeMKCiN
(M- Cshggfﬁo r’u 1L q][LDdﬁirTgsr’ry)[%Pﬁm g%gﬁﬁ g&egltéﬁirgns and the like and
which iawssvcwwd:wnh b pditicalay biobdgic, anstphalaginjorghendtypiarmjteiatipy in a
etc.),. anthracenedi ones (e.g., anthracycline
cell or gelhM§EiASM such as, [Mtoxantrone], etc.), bl eonyci ns
(Bl enoxane), etc., and plicamycin (Mthramycin), etc.

[0167] 41>heat91tn‘1 ARfeR9ad ﬁ&ﬁ in thi8 sdveRiiciis nadahi ﬁ‘thcﬁﬁ@éSmf&t gholecules of
Met hotrexat e; Fol ex, and Mexate, etc.),

polyclaral brionodonal e@tlbo@l@sQ as wgll s ﬁ@glpjp@tg iherens, s[ueh @pFab and F(ab")s,
et hol 6-Thi ogqu
e and AT SOOI o oot ot
2- Chl or odeoxyadeno sine [CdA], and' 2'- Deoxycofornycin

[0168][ Wik 6Hethiertpeutit zcgehts apg/emlﬂlogiechm cantbampion stith the cgmpounds of
fl ugropyrim di nes

the presext/isngge Hiey i %hed@e% ﬁ&@%awpleﬂﬁéﬁﬁﬁﬁﬁ: lﬁa%gé‘? @%ﬁh‘faﬁﬁﬁn
Desk %ﬁ%ﬁ&@@Dl@r& o1 B@?fv@'i@é détBroSined BY bRSEH orlimbAy kill &he art.

enzymes, |nclud|ng, L-
aspar agi nase, and hydroxyurea, etc.; 6) hornones,
[0169] Imdhellilea:tgl.en'gtbllm@\mﬂon ebpenditions avhigsinvolys cpmptonggehs

vascul%%tags An Iﬁ?}:{gr?éﬁt%@cbsa gev}l’ wf‘l?%?n%%ﬁlg B)g %)%L@B(}) déatB%rO@gﬁé‘ﬁer kg

patientBddy e SRx/ed 3&37 ﬁ’rlhch 8:311 be admtmered inhsibgle or mu@tﬁplg doses
anastrozol e atinum

Prefergllygthe dosgs &ﬁvﬁl ] Bapcon 08 50 b octh 29@{%% pagyiay; Mofe preferably
about Q%ntg GhaRalo %gg&' ﬁgrﬁ&%ﬂ é@@ﬁ@é&g&‘ﬁe‘v@l A b@%’tﬁﬁ 0.01 to 250

tox |onuc ides, etwc.
mg/kg%@ldeg,l abatit 0.eSporengkgdiptt days of ghayt 0. 1ite 6@ mgkg)p@: day or

d
ot ek b e gy
mg/kﬁéggltﬁ p&H éx‘édn?leg TR Qe&ionlshdbwa b bie dihae ekeb’tdplagf

cel fferentiation (e.g., all- transretln?
compamdd wasip«:efbrxedla)o egkeldnyrveple anetien gt efectiyg pt about
mg/kg?)ﬁ I galt 1Io§§t e ﬁ@?@%tln%f?g are {) £blg g&%&lﬁﬁn thdform of

tabletSabrtanfigal o toeIOOO)mﬂl@g’iﬁi:ns of the active 1ngred1ent partlcularly 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



17) inhibitors of angiogenesis. [0164] The
phar maceuti cal conposition and nethod of the present
wo pwensiceh nmay further conprise other therapeRtT/v81003/031721
active conpounds as noted herein which are usually
applied in the treatnent of the above nentioned
pat hol ogi cal conditions. anpl es of other
t herapeutic agents inclu the foll owi ng: cycl osporins
(e.g., cyclosporin A), CTLA4-I1g, antibodies such as
the comj)ﬁﬁd\ﬂlg ploaeiylasdoblaﬁedr\mde'ihﬁ @che(dnlﬁ ¢f-1ﬁ3a?ci}d1m§}$ffﬁu@4@’®xamlﬂe

admmsgﬁtﬂ‘?n %9 pr% é‘h tsgn[ﬁ %E%S}Vg e pmedigte] f{)&n gﬁﬁg}z

adminiskebdéh and gp39, such as anti bodi es specific for CD40
and/or gp39 (i.e., CD154), fusi on protei ns

constructed from CD40 an gDél an(%l CD8 039%.)
[0170] Tt il bemderstoadscipwszer, thatt épecpﬁg ﬁF%‘fﬂ%S}’P flgsage
f NF k
for any g%lF gfé‘?ﬁ%ﬁt @a&ﬂ@ G%ESI ¢ n@e@&cﬂ%ﬁ%ﬁw fh&ofs@ﬁ@ﬁldmg

syn Itors such as HVMG Co
the activigdoftha sgeci fididnifoand efiptoyedithe metabnlc stebilitiaanddensgth of action

non-steroi dal _antiinf]| anmmat Al as
of that GomSmBfehe a8y b OWWP@Lﬁ%%@E}Q B qibh TouE B
adm1msr§1%};18f;ffg't>é¥] ot e§£1%f16ﬂ iARioR @RREGAR oDthe partlcular condition,
Xa

asone, corrpounds antiproliferative
andthedgelrmﬁlesgmu’rgthsramt hotrexat e, FK506 (tacrolinus,

Prograf), nycophenol ate nofetil, cytotoxic drugs such

[0171] ﬁnﬂﬁ%?t gx:bg ﬁfgﬁde%ng?egﬂ%ég%qli)mgyw 1sc-5N:;rthat a compound

ant i bodi es or
that is a?@c{sb!ﬁlb@tat-fé\'Egent gloaPbiain, coﬁfmdlatlap mrﬂmﬁﬁf(estlvmm of therapeutic

d h f
o) o Corl g e L erge L0165l CLNRC e 5
effectnee& ¢ El Jees re?ﬂfeh lf&ecre%ﬁﬁ&ﬁ'o@ 6 2R e HidIﬁFlag avhite demﬁ&n

nes, T nmunono atory ents and anti bodi es tAs
docetaxtd et thes] eraddstribetian the prysegka foatéqreasiipusitagiye examples o

chenDklnes |nterl Ki n
ook L5 bl b B RSt
therapjﬁfngﬁﬁ'iﬂksa c unfl 8P el ifVshtioh iagiEingbut i'mrlﬂmted tAsrasmlé@tatlc

erm"functional fragnent” refe %{ﬁtaViD
agents,zsmu/a@a@m p@mewgﬂ@@@leskmz&e inkIbitgE, 05 Sp B‘é ami
whi ch
inhibitet pyf iy PRt REBRRR ARpPUOh bR fakifedy. O OF

fined
functi onal assay. [0166] The cytoki nes incl ude

[0172]eSinthediledtatitigenty ie cambinativh ngth@bgap&mapa@lq ggents or
( EMAP- | |

therapg;t@rpaqh@eélp%ar@g ?tg%%ﬁocﬁﬁ;&r g%ﬂ%é’e %ﬁlﬁ%ﬁf@kvascular

leaka%ela? o l«ﬂr%lgéenleéls Stn dife” énbo'dhn@fc thk ibsentién prdvidesd compdgiion

and the |ike and
containing a therapeutically effective amount of a chemotherapeutic agent and a

it

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 subject in need thereof an effective amount of
chemotherapeutic agent in combination with a compound that is a vasculostatic agent. Inan
illustrative example, the method includes use of at least one of the invention compounds
e.g., as set forth in Structures I, IT, 111, IMIa, IV, V, VI or VIl or any combination thereof,
with the chemotherapeutic agent. In one aspect, the compound is set forth in FIGURE 1. It



which is associated with a particul ar biol ogic,
nmor phol ogi ¢, or phenotypic alteration in a cell or
wa@eedo/osmsahani sm [0167] The term anti body as uR€rUS2903/031721

this invention is nmeant to include intact nol ecul es of

pol ycl onal or nonoclonal antibodies, as well as

fragnments thereof, such a; Fab and F(ab')2, Fv and

SCA fragnments which are c Eable of binding an epitopic
determ nant. [0168] Wen other therapeutic agents are

should bephdayrstdod that thetsimen husdenvintasubjest ervrhsaadised prior totecatment

it B oK S AR LB of S SER g ffion

treaﬁn&?&%thefmeﬁloaé higrwi t%Qh&@toﬁmlﬁﬁdldJaﬂ one of ordi nary
skill in the art. [0169] In the treatnent or

reventl on of conditions which invol ve corrgmom sed
(01741 Vs camponnis 25caidingsp iip FIVERUOLIIEN SRMFENBE OproFe asymmetric

carbon %?o'?ﬁ%%ld Hud ‘g"é’ﬁp V\#Ld %ﬂ e n&@ RGniRGhed Bing E%hhﬁf&né?@ dy

m ni st er éd |n single or
dlasteréﬂlhéridlinﬁctﬁies aﬁd 1nanchfabdmktblgepn'tet'ae "Hmstagm"ﬂt@vgsomﬂ' refpgs to a

chemlcgg&lﬁlp(@m%% f)&%llté)o(g %:th fﬂz;g %ﬁ%g \?1% ’w&ngféﬁ ttlgeo(? gt%regp £1¥)ups

b %o% ma S 96k sl diglepdlir Waight,
1ntherﬁ@ﬁéﬂ€%&%\56?{egf5?%%§iﬁ1§? gﬂétegr da é@ gr absout 0. f to 50)§h

chemmi; ¢¢agpqzsetnord apd constitutiongs Rapthesy buiayith theekims gravred differently.

That 1sn{jgrkaén B%ﬁ? %aga K?rglrcalgtg%glg%és arQ :r.tﬁdlft%?gt &I‘? é'ngatg)écs: fh %%cé d,

therefotr@ aﬁhe@ﬂ]ﬁu@ fhat & thelsiitploroYate mmmmf@olmzecbhgﬁe Ho&@vatt, some
g/ év\/nlle anot her was, ef f Ctl%e .at aSOtﬁé‘ i
pure stn@pwgmwmaxc sveanaptigalrpiation it issr slighidhatdhs gafetpgarie wi
t
e A0 KB PSS oo e

present figembrent , 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 00. 0, .750 800 0. 00Q..:
b e
comp(ﬁﬁ‘ﬁp Eﬁﬁ%lifi%dqglﬂﬂ§ hppRichtionPtha dj' bedesicedam & partlblﬂa_t{mmjﬁgmtlon

to be treated. The conpounds nmay be adm ni St ered on
compauagds having either thqppposltqﬁé@e%engw at gpy gBfen shial sRplsr Brrmlxtures
Per da
oo B0 SR e Ry g
inventsH)its & B@ﬁndbfbtodar tB:fttEthla ixhwentiou encongtasses al possiblﬂ\@eremsomers

2004/ 030635 PCT/ USU.W? Q‘31723i]é' 85 t he gpnpound i.s ]
The teging Septically PYES QIMPQURF t 9 CRECHYHER1S8MSF r?fer {05 digle
stereoﬁg#‘ngp bf& Bkl %B Eﬁl{d ﬁgﬁmls@of tha 4R fidusdtioldf @i coripodad.

<tmul Paneou 'y wth or inmrediately foll ow ng
|L2 admnlstratlon

[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 alleviated by the inhibition of one or more of the enzymes within the Src family. For
example, Src inhibitors are of value in the treatment of cancer, as Src inhibition blocks

tumor cell migration and survival. Many compounds of the invention are also broad



[0170] It will Dbe understood, however, that the
specific dose | evel and frequency of dosage for any
w@200tiodeBar patient nay be varied and will depremUs3031031721
a variety of factors including the activity of the
speci fic conmpound enpl oyed, the netabolic stability
and |l ength of action of %ﬂat conmpound, the age, body
wei ght, general health, se&X, diet, node and tine of
adm nistration, rate of excretjon,. drug.copbi.nation,
spectrum finase inhibitoys and mh@ltpéhqrik@l?ﬁ%ﬁm@gﬂ’&‘u"flit% Rre-fag 1ne
. host udnder gQj erapy. [0171] Anot her enbodi nent
mnmmsaéggTEHE%nﬁgbégﬁ£$s based on the discovery that a
conpound that is-a vasculostatic agent alone or in
[0177] Cerdekswhbi may e tbatad be térapduinde ofithsinvenyipn alese 8pata i c
anti bod i [ . .
combing R PPTEY R PR AT L L g oL e F g bagginoma or 2

sar com?,f

iﬁ&ﬁ&ihﬁgpé BErBRE4HetiFic it BBBarfcsf , ¢.5.0ai almentary/dastuintestinal
or exa e. Wil e doxorubicin, docetaxel, or taxol
tract cancee, alleerrcatesd, 4 skin bancpi 835t RPRAT FhPYHN gancer, a prostate

illustrative exanpl e j '
e P B R oo AARRE o, iion
cancer, YRHAEA@Nc&or 4 higfapyicdrnc! udi ng a conpound of the

invention, including but not limted to vasculostatic
agents, such as tyrosi.ne

(01781 e pessees venton Asparprides asfcies SRy P grib G e
i ' L frighnatyrial,
e e
whereif Bt patierapoubietalbaanprisesor labelveigh indigages shatisgid phaunageyfical
effective i | ockin C [ i gt :
eSS AL LRSI A BRI it

compoSitiBe @bﬁ&?ﬁges 4 ngdonve Eédoﬁ[in?fdl‘hb gessent imcationi Thosy in one aspect,
contalning a therapeutically. effective, a

D unt of, a .
the invehiéoropriowidep e phamaggeivel eomapositiopducindisg pg{ﬁ? acéigagmere}pﬁu%c
h ticall | ' . h

e, SRR G Pt RGP G55l LORE ek hoPO o shovr

a met hod for
in FIG(!&QP £), Rhetdi® tHeumlhpdlmS_dkepresejnn impa mémpﬁmtipn(,e&feptﬁvesqo Agfuce
admini stering to a subject .in need thereo :
rnor pardeD: 0y -k BF SRR AEPRBBR P ICagO T gecutioal
comnceAHR iRALARE aWohibofng BFRE UiKntioa wHeseiR theas@itp@sidas present in a
PRgent. Th an

I Flustrative exanple, the nethod )
concehtfiiondEfctisetoatdue vasakt pomeeability.fer exapge.j Spe concentration can

conpounds e.q.,.as set forth.] s hdn,
be detpined by gne st Gp 8 peosPiibg 10 a8 BEHERR cginiemor s
. in Yivh Anink}e a§dag et Behgiieut i c agent. In one
deten%@g%@??n%nhgwgonpouﬁd ?s set forthin FIGURE 1. It WO
2004/ 030635 PCT/ US2003/ 031721 86 shoul d.be ngleagt%lgso&
[0179] RhermaseutiogheempRsitinns employed app seppengt B%mP’%rg{? éd

manu&rc. 2 catn etﬁs%atiﬁrﬁ{étform 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



with a conmpound of the invention through surgical
resection, chenotherapy, radiation treatnent or other
woreiohosis3known to those of skill in-the art. [PAWus2003€31721
conmpounds according to this invention nmay contain one
or nore asymmetric carbon atonms and thus occur as
racemat es and racem c m xtures, single enantioners,
di ast ereoneric mixtures &% individual diastereoners.
The term "stereoisoner” refers to a chemcal _
use. ThE@Rmay Michdande wded fneludt ghicpsea tistose.Heim agscip, Belatit anapaifol,
that the different oups i he, . mo| I r
sarch pe, HREBEPLI TG HHEHS: (BocT BB FeleFSe i R LT el S Potato starch,

urea, mdRf i rler@ﬁ ﬂ@lycen‘ﬂ@@ ’&bﬁ?&ns CadRASdr Ichi@iers uitdble for use in
constrtuti as another, but with the _atons groyped
manufactinfifieprepatitions, fhedlid, ssmisalids af quid & dapddiHenprgiiary,

stab1llzmgég@${gtﬁggg§$g$}0%hé fggr nt 8%“[.1 gHa_?@,g Jby space and,

ty to rotate the
pl ane of pol arized Ilght However, sone pure

[0180] ?h@fn%@érﬁ AiRhf oM El¥o PRMNEdes lphm?ﬁalcelﬂical mnapqsﬁmns frecfuding afdeast
light that it is unde%ﬁ cta? cer. alone or in
one inventismrcompead frofn SRt HIEHIve 6%%@¢%g96BW8 £5F caregs

combm%’{iﬁ?\gi‘liﬂ %z:g%ﬁg’ihg{héleh’tﬁj@%ehp ithid@notBk @S ﬁﬂhuhdﬁd@dlﬂateﬂor

ogenic ¢arbon may be of or
therape@fidritibodatih® a phédnidcoutipally h@eppblg viehiele @fcﬁ*b@ﬁfn §§n11ar1y, the
exe I|f|ed|nth|s icati 1080
presentigyepn enfipR pravides ?‘ﬁ%ﬁ‘cgltl %L om]%oos 05’u el rag?tﬂé&'é??%in%&mn
compo&&?&éhﬁl@ of Er@itﬁ%@ﬁ%rﬁ&f Hsctiat@dnyith Wsmlastusrsah an embent or
res thereof are also envisioned. Wen, chi .8 al
effectivedhérefose. aTlee ¢Qmm$1thnSt0Iﬁ thepspseniiny gdion Jpay goniam other
|nvent|on tltadmé']\bré n
therapeyfig Gﬁ‘iﬁ%@e% S t?e%[}}? elREP ?E@?tg%}?g%%g@ 0 angl t e?mfﬂpw &
convenu‘éﬁil'sSﬁJl by liuit &ekietss o dillients; as wpll asalharmap@]m@ah asiditives of a
refers to a single _ stereoisoner

type anpefgxméﬁ ‘odhe srode REdeset RETIATITAEAD : eram 81?;3‘8%}’ %Rg)%ﬂg“
preser\ %7?7153 éﬁtaﬁ%@{saﬁa\y&é Wl Y RbbrdhgaB iR aiss Qichlas Yiede wellkiown in

résent I nvention are inhibitors of
theart%!fﬁﬂ@rﬁﬁcanﬁalfmmefamm are useful in treating a w de

variety of disorders resulting from aberrant kinase
e O alsh B ' hald b
o B O o0 SERRER AR, Byl
unders‘{\’SHélCtB n‘ie%ﬁ‘f)lréwﬁih@@ REGOLANST thy imeitien &i paseacentitalicopposition

which are aIIeV|ated by the i nhi i on
to the subjent irenesil of ﬁl@a@pﬁpy reor Granle, adpimsiratt o%ﬁtﬁq/vas% Pstgﬁlc agent

can bedprrlogg gfuﬁrtgg&g& %E{S%af%f G méﬁ%hHﬁ of #h iﬂ?@nﬁdrﬁé&ﬂﬁbﬁhd or

'ocks tunor cel]
other #Bedf. alri @@ Exathplssrprovided hdbhnytypmaﬁbsoﬂ]epd:gnmpulg@é)f the invention are

invention are also bro V\Q 2004/ 030635
co-adRTSteIed 6E 6219 Sine 3§ chemoMherapSutic ager.

[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 1 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 antibiotic,

antifolate, amsacrine, carmustine, cyclophosphamide, cytarabine, etoposide, lovastatin,



spectrum ki nase i nhibitors and inhibit other kinases
in addition to Src-famly tyrosine kinases or non-Src
wo 2001030683 nases. [0177] Cancers that may be trRel/Es2003/031721
conmpounds of the invention alone or as a conbination
t herapy of the invention include but are not |limted
to a carcinoma or a sarconm, including one or nore
speci fic types of cancer, & g., an
alinmentary/gastrointestinal_ tract cancer, a liver
melphalam depetecan,sialaptating ehlorambyeibanethizenstee lomugting,thiagaanine,
cancer. rostate ance a _lvnph a em .
ssparafiecyinp Anier S, dA0GRR, AeuiRURTne ZAGHSRE Grelotine,
etopostRNERAne, MtBAdGelineanEBIotie) doXolibidin dan@abicid, 0drahonhiein,
. _present invention also provides articles of ..
epirubleiih idasehicinemitberantypngy Apdeaneiipxalaupemysing 1-depxydaunorubicin,

L Cals o8] . i Lbi ) ' .
13-dec QB ARAENS 2PhiafiPRORL hurDBuE M BRREE -blntbaob acrigycin
14-naphoieneseetata | abel which indicates that said

phar maceuti cal conposition can be used for treatnent

of, di sorders. and wherein .. d phar eytica
10183 o R BT S0 BOEB RO ERLP drhgreigds R he presen
inventRm@sEMschlovaé hedhis stitH 9s inhibiRRCofamB@ir perthBsbility\a@dior on
provi des a pharnmaceutical conposition including both a

vasculghlenitsigh end(peangiegenggjenin additiannenvesal Hluskalivesgormoupsicemployed
. ant.i n C of .t he | i ( .
i the Bl oY 8 BB B TR Py R ypott
treatinifgra wide Qﬁl@]&ﬂ bf ldisbﬂl&rsafeélﬂtiﬁg' ftemthabel!rﬁﬂ (eixense hetivity. ﬂ%inaben,

for exanple. In qne aspect, the _invention provides a
associpied Aisardetnare Hose disrptss Wiish roshE figm frén@sﬁﬁwﬁav > and/or

whichia?c?aﬂe%’a%& thyPide irﬁiﬁﬁi%.h%f bhSoCRBRY# At kifagdEesent in a

oncentration eftfective to reduce vascul ar

permeabi lity, for exanple. The concentration can be
[0184} Btveitl vieriadersipodimvefves ithat ithe specifie dase level @bd diedpency of dosage

standard treatnent regine erm i .
oo R T STRT B v B ST RO AR g
the acEPIPOStht kSR CEmhsRd cafhldyed P arebbliobtabiliveaid length of action

articles of manufacture can be used i.n the form of a
of thatsesmippung, the pem: ibedy weiehbrasnambiralth, sgxs¢iel Blodp and time of
a8 iy S SRRy Ul sl B gy condion
and thiedispundes:ottestheraped above as an active ingredient, in

adm xture wth an organic or inorganic carrier or

i pj ent. suita far .enteral r,. par ent er.al
o185 i Bixaitpish ser B hilovag B pfeopRi o Spp 2 agpects of the
prese%ﬁn%%ﬂﬁﬂ.tTlﬁfEiMéﬂ dre RoBhbdrk kEBmAfthd@apé L theisveittiyn bet rather
co

I ned, for exanple, with the usual non-toxic, )
serve ghemplayqupases. Iy addléwp vatous aspacts ofithe mypntiosapbg summarized

L l L1 OELEes. oS - of the
oy BB RTEHL s TLPIE S s B HLIRRO oty soveort

inventi6h but rather to highlight various aspects of the invention. One having ordinary skill

in the art can readily appreciate additional aspects and embodiments of the invention.



WD 2004/ 030635 PCT/ US2003/ 031721 88 use. The carriers
whi ch can be used include glucose, |actose, gum
wa@emaizne3pel atin, mannitol, starch paste, magPEeBUS2003/031721
trisilicate, talc, corn starch, keratin, colloida
silica, potato starch, wurea, medium chain |ength,
triglycerides, dextrans, d other carriers suitable
for use in manufacturing preparations, in solid,
semsolid, or liquid form In addition auxiliary,
stabilizing, thickening and coloring agents and
perfunes may be used.Eéi&hﬂﬂhﬂihe present invention
al so provi des pharnaceuti cal conpositions including at
| east OSYNTHESESOF SASGUROSTARC AGENTSef f ect i ve
for treating a tunor, or cancer, alone or in
tion with a chenot herapeutic agent,
jEXperﬁﬁﬁﬁFo?oxin i mrunonodul ator or therapeutic anti body

GenamﬁnﬂagmnﬁﬁmnﬂgﬁmtlcalIy acceptable vehicle or diluent.
Simlarly

y, the sen |nv rovi des
[0186] Qﬂéph‘g@’@ atq usgd m@&% Cﬁ 0]13? tions gre usyally run without
an inert §g¥ St%&s e %g&ﬂ%ﬁ Bﬁﬂ'ﬁls@f AHVIHQUM!HQara réh 606660 MHz

SOCI a sculostasis in an ampbunt effective
Bruker NMReUhemmaIFéinfts:mqmrtedom deltsf (5) waitsppartsadfy mpiHinB{PPHh

downigld iamn AP B 1SR By S HrrBl i RRES (AT A Water
LCMS%?F&E&XE figkd if me\ﬁafy Arfrit halghi®) r THis smteah inehidet e 8795

t h tical {
separatioppanisp 0B6 photedidade REw RIEC B SO L O PRI A

ZOrbangZ%qlﬁﬁ‘@gBOXﬁ X6l 8'5%”5%}: J)H'T%Qﬁ{o‘i icd) i SR h¥@E. Column

VOr's accor n to techni ques
temperStedis a8 °ChComporhds acasspardted usmllgagradnento‘:ﬂuqmmwﬁh sabile phases
f

of watay 26 %g%ﬁoébﬁﬁleén{tgg@ﬁ%%ﬁgﬁs t ; a n?l{,/nﬁg.dThe
gradlergﬁ)gr BL QY cﬂh%g AafiAMROSIAS 5160848518 .5 QﬁnOﬁO 100 %B; 15.5-

ceu I cal” conposition to the subj ect in need of
17 mint 1€@%Mnt . For exanple, adm nistration of the

vascul ostatic agent can be prior to, sinultaneously
af t

[0187] o’l;he fe{lﬁ\@pg%%ﬁ?rﬁ PrOET] Frﬁg (&%xé I%in Bhsc onithY BRirbRbLERTRTUR

provi ded herein,
analyzEd/ E)Jngﬁé l(Y) 0N 8k rBOCTO0W B; a5- 16fﬁmmn'maﬁ@%d31 18¢5%17min: 90% B for
m ni stered at the sa

e ety e o LSRR
@- (1}13@%{{)2%1;{@[@1%&%1} ‘b%n%@&‘ LS og %iHL@ﬁdo@-Qtﬁ)Ipﬁéi%Lz eyl _asetahide;

't nki ng ‘agents, suc

2-(3,49i gdhgﬂr -pheni)NeP a1 Hrindalk-2¢ yl)ﬂxhpm@)-amg, Ns(gdp,ﬂatgdol-z -yD)-

prensmmrre PSS Ao PR Ty 2
proplo(ngf’i]l‘fci 2 quhhhﬁeﬂzlﬂﬁpﬂdn&g -3- @—ﬁ@&oﬁﬁpﬁﬁyﬁ)@pmpm&m:de 3-(3,4-
D1hydroxy—phenyl)-N—(2 (1H—1ndol-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-
yl)-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 ,A-dihydroxyphenyl)pteridin-7-yl)benzene-
1,2-diol. (4) 0-15min: 5-60% B; 15-15.5min;: 60-90% B; 15.5-17min: 90% B for compound
2-(4-Hydroxy—pheny1)-N-(2-(1H-indol-2-y1)-phenyl)—acetamide. (5) 0-15min: 40-100% B;




for exanple, a vinca al kal oid, mtonycin-type

anti biotic, bleonycin-type antibiotic, antifolate,
w@ewaosicse, carmustine, cycl ophospham de, cyt aPebUsm®)3/031721

et oposi de, | ovastatin, WD 2004/ 030635

PCT/ US2003/ 031721 89 nel phal an, topetecan,

oxal apl atin, chloranbucil, nethtrexate, |onustine,

t hi oguani ne, asparaglnas% Vi nbl asti ne, vi ndesi ne,

t anmoxi f en, mechl or et ham ne. col chi cine, denecoline,

15.-17nghojc01i)§’y{t)J Befor camnpovads hIn@ZID(rlH:{ndbl-aefl)aphenb])dt-G%Ip_ethoxy—p_henyl)-
scctamig 4nd RO DUREN T Rt Pt e B e,

11- deoxydaunor ubi cin, 13- deoxydaunorublcin
[0188] "1“1:15 h?a@@’ﬁie@ﬁ&ﬁet@ﬁi@%@ ‘F})ﬁed Withiad Beirdspldy pobanSairee temperature
adri1 anyci n- 14-napht hal eneacetate. [ 01831 Conpounds,
is 120 °on All opthedpmgeundsarevsentifing using thapraifienmpde WHE mast fts
L&§§H¥)Sent i nvention are vasculostatic agents
lﬂngeﬁgﬁb hi bitors of vascul ar perneability and/or
vascul ar | eakage and/ or angi ogenesis. In addition,
Generzﬂ%&@iur’blfbmﬂbmi ve conpounds errpl oyed in the
ds of the aresent |nvant

101891 Rr Grimancghersiribele 3nd e SAgBe erhecid PLaf v ge spafved n
acetom\[rﬂE ' ’F& %ﬁf%gluﬁbﬁ VeblLiRIcl 2 Bduiv (ﬁ%]jﬂf dhRBsIdhsAbpichyias e

Ki nase- associ ated di sorders are thaose
ethylcatbcshmdéc Bydsbé¢hdorided sapowd¢roﬁhgm@ﬁmwa8ks¢1ﬁ§§ et elther yoony,

and/ i ch..ar ] evi one
mperfi% 5ol SRR b Qe 1EOTBL SN ottt o0

homever that the specific dose | evel and frequency of
[0190] dmsas@ﬂrenf Wis _Awvedaid telresidyeatisseivied mmeﬁnnalanthsddceém@l (5-10

%). ThasoRph o PEiedspile | A GO DUATS SCHpI ey fparbblifi
solutlomg 94#88%?;%11{39&' widr¥ Béa gfﬁdc%%@h EfO@@ trbéi)@ctn%ﬂy tihRicombined

wei ght, general health, sex
organi€lpkdses Wefbairmdd)vbn megt[dsmad stilfates fTha pragiwet wag purdied by column
excreti

dru orrb I n n,, the SEYE
chromgptpEY aicee BRGETY GAnE EARACr i Aiest Mk bpfle) alfor
crystaﬁlgﬁfcﬁ:oﬁ‘om [dg‘%égﬂt séRenteaRMdifs nfeﬂian@l,dndlwbtomtm]&cl ude
representative exanpl es of aspects of the present

i nvention. The ﬂh&r\?l es are not neant_to limt the
[0191]s COp€A-Blydrawy-nhey E?n(l%‘tndloh‘?ﬁ’é)’l’h%l']\?@et@% lery

pur poses. I n addtion, various aspects of the invention

can be summari zed by the fol | ow n@QPBEscription.

However, this description is no ant tolimt the

scope of the invention but ra t o hi ghlight
vari ous aspects of the inventid fne having ordinary

skill in the art can readd appreci ate additiona
aspects and enbodi nents of the’invention.
HN
DAY,
N

[0192] 1 g (4.8 mmol) 2-(2-Aminophenyl) indole was dissolved in 200 ml acetonitrile. 1.46
g (9.6 mmol, 2 eq) of 4-hydroxyphenylacetic 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
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SYNTHESES OF VASCULOSTATI C AGENTS Experinental s
w@emensledAnal yti cal Met hods [0186] Al |l sol vent BCHDS2003/031721

used wi thout further purification. Reactions are

usually run without an inert gas atnosphere unless

specified otherwise. Al 1H NVWVR are run on a 500 MHz

Bruker NMR Chenical shif¥s are reported in delta (S)

nits, part er mllion downfield fro
at 23 °C tEaJc rémgmwtéisgmm wasalambwécgmgihg resiflug IVéas éhﬁselﬁfsqi n}0q i
rtz ter
ethylacegar‘q@mﬁg}alnpg/(lgﬁ% gvlagextﬁaﬁ: W&@f\g%’f}l?@ E ngdeﬁ%%ﬁﬁrﬁ@féé well
as 100 n?lqg%gﬁédlﬁ Ne iR ekl Som@n%mﬁtdxdﬂtdﬂﬂeTm squeoukephastsowere re-

000 mass spectroneter. A. Zor bax 5“8 | umm
extracted Y6th Etcmcs msp@twp ly, Thgicoypin eﬁé)é Seyere 88&6’% or
magnestyBt szt A b g PRFERF L A Pmbsiindd phaTpeRaNEs 2 o,

ethylacé?ite)‘h@f(ﬁlfe érﬁ&@rﬁ‘(@(ﬂﬁ-ﬁ@%)}to abthimt.28 groif the dngid¢ s @91)?§<F¢}!(1orec:j
. Flowrate is | ni_ se
powderj |1m;1;@wﬁﬁweé¢10ﬁ 735 "é JaRyPurisy %@W@@ﬁ?@nﬁsg 565100
[M+H+]gr B3 NMR - 380 sg@H?Hmemqt Yo 15z (2H), 7.03 1,

adi’'ent e used based on
8 Hz (1Hyd7 OSDI'mBlml($H) GQS&h’éHZa(hH),ﬁz?éUms(an7e49 Q ﬁ)H@ﬂM 23 d,8

0% B 15.5mn: 70-90% B; 15.5-17min: 90% B for
He (I AT e (D

4- Hydr oxy- N- (2- (1Hi ndol - 2-yl ) - phenyl ) - benzam de;

3. 1?5@0 A\ ff;hldbgz.(yl.)lzphenglk)lbeﬁzayﬂuﬂe phenyl ) - benzam de;
[0193] % %%ﬂ | -2-yl)-phenyl)-2-phenyl - acet am de;

2- (3, 4- D hydroxy-phenyl)-N (2-(1H i ndol -2-yl)-phenyl) -

acetam de; N-(2-(1H 1ndo -y

phenyl ) - 3- phenyl - pr opi onam de OH

3- (4- Hydr oxy- phenyl ) - N- HN (1HTdol - 2-yl) - phenyl ) -
pr opi onami de;
N-(2- (1H I ndol -§
i onam de; 3-(3, )

Dhydroxy phenyl ) - N(a (1H|ndo| 2-yl) - phenyl ) - propi on
30509 B,
[0194] @ega;rgd; %ﬁo?y g g’%wglop}as?ny&)ol 818 ra]uad 3%&@%&0105&1@91%5 % overall

yield fB‘#‘lé\%n% oofce@lnkéyld 'I‘ﬁe bfddubioas dhromatographed on silica and crystallized
- 2- hydr oxy- benzam de. &3#0 15%?%1@‘? 3f§)8/°1H
from aB¢toﬂJﬁ=11£59$ﬁ1°/mPumﬁG-bg do/NLS @30ARY -SBEfo o>r

m@ﬁg@ﬁg@ng%s&ﬂhﬁc@ 2{7(}]“ 7Hz(t1H) 7. 12td 7 1Hz(1H),734

erid %benzen
t6,7, EHizH18), dil7 43 ﬂ)(ZtB}),l’Bﬁd 7 Lo O 5 G 59 B v, BI5GB EAID.
-17mn: 90% B for conpound
7.91 dd 8, 1 Hz (1I—I)

> ( 2- met hoxy- phenyl ) - prop



2- (4- Hydr oxy- phenyl ) -N-(2- (1H-i ndol - 2-yl ) - phenyl ) - acet
am de. (5) 0-15m n: 40-100% B; WO 2004/ 030635
wEOMAAsEe03/ 031721 91 15.-17min: 100% B for ceepos2ed3031721
N-(2- (1H I ndol - 2-yl) - phenyl ) - 2- ( 2- met hoxy- phenyl ) -
acet am de and
2-Benzo(1, 3)di oxol -5-yl -N-(2-(1H i ndol - 2-yl ) - phenyl) -a
cetam de. [0188] The mass’$pectroneter is equi pped
with an el ectrospray probe. Source tenperature is 120
[0195] T,4-DhlydwikyNr2-(idiralohd<yrpkenyderenkdtnidd usi ng t he
positive node with mass scan range from 100 to 800.
General Procedure for ingple 0189] 2-(2- Anmi nophenyl)
i ndol e and the starting nmater Chfy (2 equiv) were
di ssolved in acetonitrjlg. e solution were added
2 equiv of EDC (dinethy ' | ethyl carbodiimde
hydr ochl ori de) oy 7o, mi X®@Hre was stirred at
either room teg ) or at slightly
el evat ed t enpers r 3 to 16 hours. [0190]
The sol vent was renowdd and the residue dissolved in
t ha i bAzQR M¥Sin 54 %
[0196] ge 2!? E%Sb%ha%ﬁﬁ{@?r%ﬁ 2%&5\%53?'?@ Zélg -a?%’tdﬁdryg? ed sodi um
yield fdllowahipproatdure $ O'I‘hﬂprodl.lct Tiae chipnetegsapiied sasiligar F00 % Purity by

LeMSE3aADE MssshoM I EE b IR S ReF s e, 6.80
d,8H 19{?“7362 \N%SHPQH)W @@'tcbxe ¢ QIATED), T2 Oy, @g{za(pm 7.33-7.36 m

Et OAc- h
(D, 7S R S5k YEAPREGS B & 3 PO LY BB

i ncl udi ng et hanol and acetonitrile. [0191]

- (4- Hydr. -hen - N L2 (R 2-yl).- phenyl ] - acet
o197 et R S R PR
2- (2- Am nophenyl) i ndol e was dissolved in 200 ni
acetonitrile. 1.46 g (9.6 mmhlQ 2 eq) of
4- hydr oxyphenyl acetic acid @Qere grssol ved in 50 n
acetonitrile and added to the ion. To the
m xture were added 1.84 ¢ 2eq) of EDC

ﬁ. - 1
(di met hyl am nopr opy]_ et hyl cakbadi i m de hydrochl ori de).
The reaction m xty WASN\S | A\ WO 2004/ 030635
PCT/ US2003/ 031721 N
: H

[0198] Prepared from 2-(2-aminophenyl) indole and salicylic acid in 46 % yield following

procedure 1. The compound was chromato graphed on silica using an ethylacetate/hexane
gradient. % Purity by LC/MS (230 DAD), Mass-spec (M+H") = 329, 'H NMR (MeOH-d4):
6.66 s (1H), 6.86 dd,

[0199] N-[2-(1H-Indol—2-y1)-pheny1]-2—pheny1—acetamide

(o)
HN
N
: H



92 at 23 C for 16 hours. The solvent was renoved and
the residue was dissolved in 100 ni

we@eiwioawaes: at e: net hanol (10:1). It was extract eRCT/UA03/031721
with 100 mM of aqueous 1IMHO as well as 100 m of
aqueous, saturated sodi um bi carbonate solution. The
aqueous phases were re- extracted wth Et OAc,
respectively. The conbi ned4 organi ¢ phases were dried
over nmagnesium sul fate. The crude product was

[0200] Pfupm%dt&;gn 2B edhinophenyl) tralolesindphgnylacdtiglagiddn 42 84 biwkdine

followifl fHpogig | s WL v ke Born hoftanh 900G B
L(:/Ms,‘i(tlz_lf’(?iI P Ogré-dgélé\éﬁi 3@“8 IH/NMR pﬁs@H Q6o s(283.%.91 s

(1H), 7143 t( 2Hy, (IH) CYBth 8 Hy (Ilﬂ),('hib 7. 23 IQQGH) ’1@(3’":{}_363”)(2}17;2%6 S 8 Hz
3 49 8 Hz (1 7.53 8
am, 758’8, 1 B 15 F 89 B0 10 T (1P

4- Hydr oxy- N- (2- (1Hi ndol - 2-yl ) - phenyl ) - benzam de OH

N-[2-(1ENI{3oNR=1)-plbdyDiD4-micthepgphenyl)-acat@nid2- am nophenyl )
i ndol e and 4- hydr oxybenzoi c acn 35 % overal |
)

yield foll owi ng procedure 1. oduct was

chr omat ogr aphed on silica®nd ¢gFy§tallized from
acetonitrile. 95.6 % Purityby LCOMe(230 DAD)
Mass-spec (M+H) = 329.8 Hﬂ NVR (MeOH d4): 6.65 s
(1H), 6.83 m (2H), 7.01 , 7Hz(1H) 7.12 td, 7,1 Hz
(1H), 7.34 td, R (1} .39-7.43 m(2H) 7.51
d, 7 Hz (1H), 7. ad, ,. 1H), 7.76 m(2H), 7.91
dd, 8,1 Hz (1H). ‘o’up 030635 PCT/ US2003/ 031721 93
[0195]

[020113Prépd¥ed1 ﬁﬂfﬁ%@ Bin{rdphdrtyl) indelk afd Yinethtrmhenylirstie asiddeS3 %
yield followmg procedure 1. The product was crystallized from acetonitrile. 100 % Purity
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), 6.83 t, 8 Hz (1H), 7.06 t, 8 Hz (1H), 7.14t,8 Hz
(1H), 7.17-7.21 m (3H), 7.23-7.36 m (2H), 7.49t, 8 Hz (2H), 8.13 d, 8 Hz (1H).

2-(2-Hydroxy-phenyl)-N- [2-(1H-indol-2~y])-phenyl]-acetamide

OH

[0202] The product was prepared from N-[2-(1H-Indol-2-y1)-phenyl]-2-(2-methoxy-
phenyl)-acetamide. Cleavage of the methylether was accomplished using 1.8 eq of BBr3
(1M solution in dichloromethane) at -78 °C to room temperature (23 °C) and subsequent
hydrolysis (32 % yield). 96 % Purity by HPLC (ELSD), Mass-spec [M+H'] =343, '"H NMR
(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



b OH CQ\7 N H[0196] Prepared from 2-(2-am nophenyl)
i ndol e and 3, 4-di hydroxybenzoic acid in 54 % vyield

wo edokosieny) procedure 1. The product was chronaP@LUSPNEBE1721
on silica. 100 % Purity by LC MS (230 DAD), Mass-spec
(M+rH+) = 345.83, 1H NI\/R (l\/b(]—l—d4): 6.645 s (1H), 6.80
d 8 Hz (1H), 7.02 t éll—l) 7.12 td, 8, 1 Hz
(1H) 723dd81|—|z(1|—3 33736m(2H)

9-7.42 m‘; I_(I I—{) 5 dd, 1 Hz
(2H),7(2_@.5,7Hrz@(1-1)d 3@7@6@1251) 7@1@-,8] z (TH), 7.52 dd, 8,1Hz (1H), 8.08 d,
8 Hz( j—lydroxy N-(2-(1H i ndol - 2-yl) - phenyl ) -benzam de HO

HN CCNN H [0198] Prepared from 2-(2-an nophenyl)

indole and salicylic acid in 46 %yield foll ow ng
2-(3,4-Dibpdroxy-phdnyl JFNd 2e(@ Hpiodolel-yBphetyl bacetagidaphed on

silica using an ethyl acet at e/ hexa gradient. %

Purity by LCMS (230 DAD), Mas ec (MtH ") = 329,

1H NVR (MeOHd4): 6.66 s (1 pd, [0199]

N-[2-(1H I ndol - 2-yl)-phengl ] - nyl -acetam de O -

HN WO 2004/ 030635 PCT/ US20Q3/ 31721 94 [ 0200]

Prepared from 2-(2-am nophényl) indole and

phenyl acetic acid in 62 BVyi eI d follow ng procedure

1. The product ‘ st al d from nmet hanol. 100 %

Purity by LC s spec [ MtH+] = 327, 1H

NVR (MeOH-d4): 3»EF s 213 (1H), 7.03t, 7 Hz

(1H), 7.12 t, 8 Hz (119, 7. 21 7.28 m(6H), 7.33-7.36 m

[0203]&1%%&&@ 'ﬁ?)%ﬁ?-j@-%ni—goph(:&y'_g dele%d%%-dlﬁy&ro%p}(ell'}_fpacet%' £Uin 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, 8 Hz (1H), 7.11 t, 8 Hz (1H), 7.25 t, 8 Hz
(1H), 7.31-7.35 m (2H), 7.51 d, 7 Hz (1H), 7.55 dd, 8, 1 Hz (1H), 7.99 d, 8 Hz (1H).

2-Benzo[1,3]dioxol-5-yl-N-[2-(1H-indol-2-yl)-phenyl]-acetamide

o
0]
(o)
HN
I~

[0204] Prepared from 2-(2-aminophenyl) indole and 3,4-(methylenedioxy) phenylacetic
acid in 55 % yield. 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),
5.82 s (2H), 6.20 s (1H), 6.66 d, 8 Hz (1H), 6.74 dd, 8,1 Hz (1H), 6.76 d, 1 Hz (1H), 7.03 t,
8 Hz (1H), 7.12 t, 8 Hz (1H), 7.25 t, 8 Hz (1H), 7.33-7.36 m (2H), 7.48 d, 8 Hz (1H), 7.52
d, 8 Hz (1H), 7.99 d, 8 Hz (1H).

N-[2~(1H-Indol-2-yl)-phenyl]-3-phenyl-propionamide



N [2-(1 HIndol-2-yl)-phenyl]
-2-(2-met hoxy- phenyl )-acetamde O Owe HN O::NNH

W@ 08230685 epar ed from 2-(2-am nophenyl) i ndol eP@nts2003/031721
2- met hoxyphenyl acetic acid in 53 % yield foll ow ng
procedure 1. The product was crystallized from
acetonitrile. 100 % Puri t% by LG M5 (230 DAD),
Mass-spec [ MtH+] = 357, 1¥® NWR (MeCHd4): 3.45 s (3H,
Ow), 3.67 s (2H), 6.17 s (1FD 6.75 d, 8 Hz (1H)
6.83t, 8 Hz (1H), 7.06 t 7.14 t, 8 Hz
(1H), 7.17-7.21 m (3H), fj23- 2H), 7.49t, 8
(2H), 8.13 d, 8 Hz (1H). 2Hy oxy- phenyl )-N-[ 2
H i ndol - 2- yI) phenyl] agfiNanide O OH HN C-NN~b H

Hz
(1

N-[2- (1H I ndol -
phenyl ) - acet am
acconpl i shed usi ng 1

- (2- met hoxy-
f the nmet hyl et her was
eq of BBr3 (1M solution in

di chl oronet hane) at -78 Cto roomte r.at ur.e C
0205) ey sy deamingehn) ndo toyncErsmic a0 5p s 1

followne%g HPL§H§ %Lig%grouﬁmré?%stfgl%é@'ﬂom i %% ko Ng/?urrgy by LC/MS
(230 DADY,M4ssOspet W] =B41DH/NVR @W@@Mﬂ@éoﬁ’es Hz (ZHS

7.5 Hz @Fp 6, %%%%?#9,(37%@ TaR Y 140 (7 s [0 218 43 g, 7.3ﬁ>zd, 8
Hz (1H§17L%1 Q%Dﬁ% )ggﬂo )(75'/6%% g%)hjﬁ SZHRL9'39 s 51}1), 11.32 s (1H).

H-| ndol - 2-yl ) - phenyl] - acet am de oH
3-(4-Hydroxy-phenyl)-N-[2- (1I—I—1ndol- -yl)-phenyl]-propionamide

o) OH

HN

Ly

N

H

[0206] Prepared from 2-(2-aminophenyl) indole and 3-(4-hydroxyphenyl) propionic acid in
55 % yield following procedure 1. The product was chromatographed on silica and
crystallized from acetonitrile. 100 % Purity by LC/MS (230 DAD), Mass-spec [M+H] =
357, '"H NMR (MeOH-d4): 2.61t, 7.4 Hz (1H), 2.89 t, 7.4 Hz (1H), 6.37 s (1H), 6.72 4, 8
Hz (2H), 7.00-7.06 m (3H), 7.11t, 7 Hz (1H), 7.27-7.35 m (2H), 7.38 d, 8 Hz (1H), 7.54 d,

7 Hz (1H), 7.58 dd, 7,1 Hz (1H), 7.67 d, 8 Hz (1H).

N—[2-(1H-Ind01-2-y1)—phenyl]-3-(2-methoxy—phenyl)wipgpionamide
e

o)

HN

3
g



O HN CCN H [0203] Prepared from 2-(2-am nophenyl)
i ndol e and 3, 4-di hydroxyphenyl acetic acid in 17 %
wQ e@h@3063he product was chromat ographed on si | PCHUSD0§031721

% Purity by LM (230 DAD), Mass-spec [MrH+] = 359,

éH SINEIZ(NEQ_I_OM): 3.56 s (2H), 6.10 s (1H), 6.59 dd,

(1H), 6. 66d, 8Hz( 1H), 6. 78d, 2Hz(1 7.03t, 8Hz(1 7. 11t

Hz(1H),7.25t,8Hz (1H), 7.31- 7H%%5 m 2H), (7ng d, 7 HS
[0207] Pﬂdﬂ)n;ed ﬁoﬁSZdﬁ—anﬂnomeh[ﬂ) {tele, and.30@-miget X}tﬁle(lﬂ)mroplomc acid in

62 % ylfldsﬁoﬁpww preegdural. (Bheproductyas crystallized from goetonitrile. 96 o,
Pumytch/F}Is gng'\'g Agbi %@ﬁlys?ene B [T e- 571om1m (mommmmm)t 7.5

7 (259 91 7z OFte oo, Ovttn ol 3 hen%b@‘ﬁt 15 (A5 6%s' 4 s 1z

o TR MR ar g 2o

1Hz (1(}1%9% d43 Hz?uﬁ} B54 cm Hz (8)82.53 dﬁZT—J)l HA(12), 376 818 Hz (1H).
, 6.74 dd, 8,1 Hz (1H), 6.76 d, 1 Hz

3—(3,4-§i11w@1q4y;menlb-,l\§i%éWt)ﬂ,ldﬂl-zgfl) gy ilpgropionamide s o1y 7 4
8d, 8Hz(1H), 7.52 d, 8Hz(AH), 7 9 N [2-(2
H-Indol 2-yl) - phenyl] - p//opi onam de WO
2004/ 030635 PCT/ U82003/01721 96 ©\. HN OnN H

[ 0205] Prepar ed f(rjom HN2- ani nopher®H) indol e and

[0208] Prepared from 2-(2-aminophenyl) indole and 3,4-dihydroxyhydrocinnamic acid in
19 % yield 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), 2.85t, 7.4 Hz (2H), 6.38 s (1H), 6.55 dd,
8,2 Hz (1H), 6.69m (2H), 7.02 t, 8 Hz (1H), 7.11 t, 8 Hz (1H), 7.27-7.35 m (2H), 7.38 4, 8
Hz (1H), 7.56 d, 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-y1)-phenyl]-acetamide
’ 0] o OH

[0209] Prepared from 2- (2-am1nophenyl) indole and (4-hydroxyphenoxy) acetic acid in 30
% yield following procedure 1. The product was crystallized from methanol. 89 % Purity by
LC/MS (230 DAD), Mass-spec [M+H'] =359, 'H NMR (MeOH-d4): 4.52 s (2H), 6.55.d, 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 t, 8 Hz
(1H), 7.37-7.43 m (2H), 7.56 t, 8 Hz (2H), 8.38 d, 8 Hz (1H).



foll owi ng procedure 1. The product was crystallized
fromnethanol. 99 % Purity by LCOMs (230 DAD),
woem®sodper [ MW = 341, 1H NVR (DVSO- d6): 2. 65P€T/U$2083/031721

Hz (2H), 2.91t, 7.5 Hz (2H), 6.50 s (1H), 7.00t, 7

Hz (1H), 7.10t, 7 Hz (1H), 7.19-7.34 m(7H), 7.39 d,

8 Hz (1H), 7.51 d, 8 Hz éll—l), 7.60-7.62 m(2H), 9.39

s (1H), 11.32 s (1H). 8

3- (4- Hydr oxy- phenyl )-N-[2-(1H-i ndol - 2-yl ) - phenyl ] - prop

ionamide O\ OH HN ONN' H [0206] Prepared from
2-AcetyParkigo 304 mb@iwlbﬁenyndmm(ﬁmmm\a@mphwidymhpwmde

propionic acid in 55 %yield fgFo (?Hprocedure 1.
The product was chroma ' SiY¥lca and
ANy 00 % Purity by LC/ M5

(230 DAD), | /357, 1H NVR (MeOH d4) :
2.61t, 7.4 H . 89 4 H (1H), 6.37 s (1H),
6.72 d. 8 ‘ 8(3H) 7111, 7 H

(1H), 7.27-7. % d’ (1H) 7.54 d, 7

Hz (1H), 7.58 © ls_l : 767d 8 Hz (1H).
N-[ 2- (1H I ndol - 2-yl phen I] 3- (2- net hoxy phen
[0210] [FINpa:ted(ﬁdm Z-Z(ZlehprﬁlYl)am%m %?%3’16517

P d f b
follow1gg pg)c pﬁbe 39{1 v%a[sé: o aarq]%é} a@{?ﬂg% Shldg 9‘&)@@:&8 by LC/MS
(soDf AL, TR N 4
14,0 HA/GGE), 398 ¢d] My6iHz (KER 7458 ddy hHE @;ﬁbﬁ% Wi g0 &AP%IZ 2n),

7.021, f'isg;[ 2(%{)8730?5 %Hﬁz(zr%q@z(@% i {7 47 is@l\ﬁi (119, #2336

8,1 Hzt;lngémzmd 2 HOAH)1A561d( 2 H, (1H), 7754 dd 8, mz 7d ﬁﬁ& (1H)
’ (1H), 7.33°td, 7.5, 1 Hz (1H), 740d 8HZ
(1H), 7.54 d, 8 Hz (1H), 7.57 dd, 7.1 H (1H), 7.76 d,
Hz (1H).

Procedure 2:

N- [2-(1H—Indol-2-yl)-phenyl]-phthalamic acid

HOOC
HN
Ly

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 ml anhydrous dichloromethane. The
mixture was stirred for 10 min. 954 mg (6.44 mmol, 1.4 eq) of phthalic anhydride in 3 ml
anhydrous dichloromethane were added and the mixture was stirred at 23 °C for three hours.
To the mixture were added 20 ml dichloromethane. It was extracted with 50 ml aqueous 1
M HCL. The aqueous phase was re-extracted with 30 mi 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



EI__-(g, I45)| hlygjroEy-phenyl )-N- [ 2- (]
i ndol -2-yl)-phenyl] -propionamde O OH HN OH C N>
WoR00p0X68] Prepared from 2-(2-am nophenyl) i ndetEUS2903/031721
3, 4- di hydroxyhydrocinnam c acid in 19 %yield
foll owm ng procedure 1. The product was chromat ogr aphed
on silica and crystallized fromacetonitrile. 100 %
Purity by LC/ M5 (230 DAD)92 Mass-spec [ MrH+] 373, 1H
NVR (MeOH-d4): 2.60 t, 7.4 Hz (2H), 2.85t, 7.4 Hz

phase. Tﬁﬁ@blveﬁtxﬂe& rSm()‘ftétD andAhé 5rcnﬂdct was 12-cepstallized f@n69 m (2H),
ethylace(tgﬂ}lexape é’éO 30) tgo H%of_q&n ?%%Bng of TYEY acglog)d'_céys(t%z_d 740';‘%5%% daél yield.

;SzAHz(lH) 7.70 d, 8 Hz (1H

1
[0212] Pﬁ%%%%mma%ﬁgﬁl\?%ﬂ\%aséﬁfbd Mgll* ]ﬁ;sedn HﬁéMRiMa@H—
d4): 6. 7ss((:zHauﬁ 990p® Elny(LH),i Hed L & Hmﬂli)xﬂ B ﬁﬁg}a 3{3%;5 L (3.

ST e

LC/ VB
(230 DAD), Mass-spec [MrH+] = 359, 1H NMR (l\/te)C/]—l- d4):

2-[2- (1H 1580132 {BithenyiceibartioylBnicbkinic 26, 6.58 s (1 :
Hz (2H), 7.09 t, 8 Hz (1Hp(§i)¢d 18 ¢, 8 I(—|zH)(1H§5 6% gé

t,8Hz(1H) 7.37-7.43 md 2H) 56 t, 8 Hz (214)
gé38 d, 8 Hz (1H). WO 2004/ 33065 HCT/ US2003) 031721

2- Acetyl ami no- 3- (4- hydrox;ll-INphen)N )-N-[2-(1Hi ndol - 2-yl
) - phenyl ] - propi o \(}I O—® & HNHN -~

\_7

[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
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 aqueous 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, "H NMR (MeOH-d4): 6.80 s (1H), 7.04 t, 7 Hz
(1H), 7.14 t, 8 Hz (1H), 7.31 t, 7 Hz (1H), 7.42 1 (2H), 7.57 d, 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).



O On NH [0210] Prepared from 2-(2-am nophenyl)
i ndol e and N-acetyl-L-tyrosine in 69 %yield
wo edokosieny) procedure 1. The product was chronaP@LUSPNEBE1721

on silica. 99 % Purity by L MS (230 DAD), Mass-spec

[ MtH+] = 414, 1H NWVR (MeOHd4): 1.79 s (3H, COw),

2.83 dd, 14,9 Hz (1H), 3,14 dd, 14,6 Hz (1H), 4.58

dd, 9,6 Hz (1H), 6.515(![ : 670d 8 Hz (2H), 7.02

t, 7.5 Hz (1H), 7.07 d, 8 .12 td, 8,1 Hz
3,4,5-tritydyoxy7Nd 2-(1 indnl2-¥D-phenyl] -bernzaglldf'd 8,1 Hz (1H),

7.44 d, 8 Hz (1H), 7.56 d, 8Hz(1H) 7.59 dd, 8,1 Hz

(1H), 7.83 d, 8 Hz (H®. ™MHcedure 2:

N-[2- (1H I ndol - 2-y1) - ph ] - pht hal am ¢ acid HOOC - O

HN C-NN H [0211] 958 ~-@HmMol ) 2-(2- Am nophenyl)

i ndol e and 675 ng (5.52 I, 1.2 eq) DWVAP

(di met hyl am no pyring were dissolved in 35 ni

anhydr ous dichloro The mxture was stirred

for 10 min. 954 ng (6. 47 1.4 eq) of phthalic

anhydride in 3 nm TR

added and the m xt S—E

hours. To the m xtOee e 20 m

di chl or onet hane It was extHacted with 50 aqueous 1

[0215]214\ E'ﬁlnL EHee ?@?g@;&b\é@ﬁgﬁ&r@%ﬁ 5@&&1%% bWk &t B&phiim was

I"or one organi ¢ phases were
charged Ml&dgal)lvez[c:ldrﬁlﬂﬁeﬂguIrOS nhﬁeit é OO'Ean); r Agleaprcotpuless spdution was

h £, I
formedaaon yabm s rorntefiat) SHERDGuHYH3EEL25 s 3
equiv) Bﬁ?f& l{g%%ﬁé;@r%ﬂfl%ﬁdommnﬁgeo 9§ilﬁm$cm v.e04 equ) wesaids

and t roduct “was re- crystalllzedfr
sequentinHy baiseitdat Ehereseatien vrowetkedmp afist 4 b by sutraggiopwifh, H al of

NaHCE)gl( tg daf r%%to%éasmc!, ﬁyerQVa{so &}Ye%r(gll)ﬂyd}%ﬁlsgdlum 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%).

Revresentative syntheses of compounds of structure II

Compound II-1

‘ R { DMAP 0; Euncoz"
N O * ® ~cHen | |
o O
é ECO H 120°C,2h R
O™ NH 2 Zn(OAc) 0=\~ =0
.—__->
I | Quinoline l |
N N
a0 O

[0216] A 100-mL, one-necked, round bottomed flask with a magnetic stirring bar and a
septum was charged with 2-(2-aminophenyl) indole (210 mg; 1.01 mmol). The indole was



[0212] 95 % Purity by LC M5 (230 DAD), Mass-spec

[ MPFHH] = 357, 1H NWMR (MeOH d4): 6.7)5 s (1I—I),p6.99 t,
w@20da/0868y , 7.09 t, 7 Hz (1H), 7.35-7.43 m (3HCT/US2003/031721

7.52-7.57 m(3 H), 7.63t,8Hz (1H),7.71d, 8Hz

(21{4)2, (71E|-4?3HIZ (1H), 8.06d, 7Hz (1H).

-[ 2- ndol - 2-yl ) - phenyl car banoyl ] - ni coti ni ¢ aci

HOOC - 0O HNN N H [021é1104rrg¥0]5mml) ¢

2- (2- Ami nophenyl) indole and 74 ng (0.6 mol ,

dlssolveﬂ)&fﬁa:j 7(dL mséﬂhylmmahmmmugnvmyermab yellow splutign, PN@A%O%
anhy ro

mg; 1.1% gymo]pl. ﬁqul%%é han Hq?l% r)ﬁtgg; 51 fﬁé@tﬁ fth eﬁﬁi@) were
added s{%u)g(‘xtltpa‘ﬂé/' AbNedidiAng @éﬂlk)lefelﬁmdfﬂeéiﬂtmgl\ﬁélb“mwﬁcbrﬁ fithet he

. was stirred 23 C for three hou 1
solutiontvhes stiined at womectcmperativel, and the reaetiom ‘B‘I‘S(fﬁg?‘ﬁﬁﬁ]éy Lr% g

t ted with.20
oved S S A P AL e bR oF00 2
ammopﬁ’én?t)' iRIABETheRaction i twre wais pedredrinari 1(25ﬂhhsqzarmﬂeﬁmnel

dried over magnesi um sul f at Th d
and extrabhed N*a’tho]g’ilab @@ <@ 1 Ma Té‘r%d‘q]‘%(’%é %rk'gf §|a %be%f"yl x 5 mlL

CH,CLS ttﬁ Mﬂai[n%& E@Ric q(%s@g G/ ﬁn@d'\'/&a{ﬂlplkgouﬁ NY, S(E@ Qilféli?@d and
concent?at&ﬂbjr rotarytd@apdratidn, to Zaeld atcan®By lylzllqvg fq)amyﬁog@ (9 37 7 g)_EFRJ [2-

(LB indobi B b i i S o s iy 8, 8. 5+

8.30 d, 8 Hz (1H), 8.61 dd, 5 1 Hz (il). WD

[0217] %@@ %‘gpl%géﬁp’(ﬁl it Wlﬂﬁg %%%&Mézﬂnd d8flon stopper was charged with N-
tri hydroxy

- (1H4rhdomaey1)-phgny;)ppmxamlq aq;@.ﬁéﬁmze 0.393ymspp!) and ©100 mb Py

quinoline. To the solution, which was a dark brown-black, was added zinc acetate dihydrate

(98.0 mg; 0.464 mmol; 1.16 equiv) and the resulting solution was heated to 120 °C forca. 2
h. On adding 1 mL of ethyl acetate, a light tan solid resulted. The solid was washed with 4
x 10 mL 1 M HC], then with 10 mL ethylacetate-hexane (1:1), followed by 10 mL ethyl
acetate. The solid was dried in a vacuum dessicator over phosphorus pentoxide to yield
80.1 mg (71 %) of a light tan solid. MS (M+H": caled 339; found 339).



[0215] A 25-nL one-necked recovery flask equi pped wth
a stirring bar and a septumwas charged with gallic
wW@ei0d/0§b36 ng; 1.03 mol; 1.00 equiv). A cl earPCT/US2003/031721
colorless solution was forned on addition of 5 nL of
di chl oronet hane. Solid EDC (197 ng; 1.03 mmol; 1.00
equi v) and 2-(2-am nophen%h ndole (194 ng; 0.932
nmol ; 0.904 equiv) were sequentially as solids.
The reaction was wor ked up after 24 h by extraction
Pteridinéj iid dwbstikuted ptéxiditcSyr(thesed aq) . The organic | ayer was
dried (anhydrous sodiumsulfate), filtered and
concentra ed by rotary evaporation to y| eld a yell ow

elxThe crude was purified g DCM MeCH
#ield a light yellow soli&£230 ny; 68%.
f

pve synt heses of conpou structure 11
Conpound 1141 /\  CO2H NH OCN I N
Z+ |/ N PI120 C, 2 h O NFnN :
RN O N ' -1 [0216] A 10Q- ~one- necked,
round bottopmdlfLask with a nagnetic SPI P01 q bar and
a septumwas charged with 2-(2- ami’ho ﬂ%ﬁyf?‘ i ndol e
(210 ny; 01 mmol ). The indol e was V\D 2004/ 030635
PCT/ US20 81721 101 dissolved in . 7 nmL of

di chloro lhane to give a very palel X ow sol ution.
DVAP (1 )rrg; 1.17 mol; 1.16 equiv)lyand phthalic
anhydr i 9 ny; 1.21 nmol; 1.204 th) Are added
sequent'Lrg ach di ssol ving conply PXa

resul ti §0l ution. The sol lut/Lon s stirred at
room t enper 0usr and t reacti on Wasit pl,,owed by
TLC, and showed conpl etle conversion in ca. 30 mn as
i ndi cated by the di sappe ance of the 2-(2-

am nophenyl ) i ndol e. m xture was poured
into a 125-m , separat and extracted with
15 mL HA (aqg, ca. 1 : aqueous | ayer was washed
with 2 x 5 nL N

Experimental Procedure

6,7-(4,4’-Dihydroxyphenyl)—pteridin—4-yl-3-morpholin-4-yl—propyl)-amine
hydrochloride salt

[0218] 1.19 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



CH2C12, and the conbi ned organic |ayer was dried
(anhydrous Na2SO4), filtered, and concentrated by

WO 210a/0%068v apor ation to yield a canar el | ow fPEINS2003/031721
solid (0.377 g) of N-[2- >

(1Hi ndol - 2-yI') - phenyl ] pht hal ani ¢ acid. M ( MrHt:
cal cd 357; found 357). [0217] A 5-nL reaction vial
with a stirring vane and 193t ef I on st opper was charged

with N (2-(1Hindol -2-yl)-phenyl)phthal a
down it STy o weé@l%wwmte.ﬁeﬁf ity e

The res%tlﬁg 0 B}Q&{S%ﬁ#ﬂy Blfegyﬁﬁégg%%ﬁg %V%}(’?@@ia a?d\@t)}v%g %g
remove? W ohods glvE h&d 6113551%1&18 ovisich Wak @idsoleal ih@dtel of meft2fiolC5 g

1 m of ethyl
of Ambtedrte sldbndle—ﬁetélalllgee@sm%‘?g added @othﬁgltetbégwéeﬁm%%ﬁ Tﬁlg f‘lﬁlcﬁen

mlxture(\?(asll)eftly(l? §1§ I%\N%E’ : nv%ht n%xg 1t%s%l@éd%@&@sﬁ@vdﬁ§%§fed with

acetate. The solid was
methanSI I'ﬂfé théthénol mshamwhes eomhined solment waosplovedi# yeno.oxhele

s oo A oS b i 3 5hks B m o
diethyl efl’:g Ug&% %%}8% gnﬁé'}t e}geilg% Iﬂ:@i{)itzﬁé %s c@fﬂﬁ' B abdwh, U\flﬁlﬁf\l wll\‘ih 40
mL of dli\eth\y} éthelelite\anﬂ dmrednBvdduoltb gw@ %1& mg @6 %%. oveyell) of fhe
produc‘g_psna._y)elg)w sohg I%Iass -spec )[EE-H 4%\'2 '_idO ‘%pmy b}l\teﬂ\ﬁs l(é3(?(D@D)
'H NMR (MeOH-d4) 2.28-2.31 (2H, m), 3.14-3.17 (2H, m), 3.30-3.35 (2H, m), 3.51-3.53
(2H, m), 3.80-3.84 (2H, m), 3.97-4.00( 2H, m), 4.04-4.06 (2H, m), 6.77-6.82 (4H, dd), 7.49-

7.54 (4H, dd), 8.84 (1H, s).

Acetic acid 4-{7—(4-acetoxy-phenyl)-4-amino-pteridin-6-yl]-phenyl ester

[0219] 662.6 mg (2.0 mmol) of 6,7-bis(4-hjdroxypheny1)-pteridin—4-y1amine 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 OC bubbling of the reaction mixture and
evolution of HCI 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 diethy! ether 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 (DMSO0-d6) 2.280 (3H, s), 2.284 (3H, 5), 7 .16-7.21 (4H, dd), 7.56-
7.62 (4H, dd), 8.80 (1H, s), 9.46 (1H, br.s), 9.52 (1H, br.s).



CGS HN() ni ~ X NN-=-NNRN=0-3 1 %X Experinent al
Procedure

W® 2004030685 - Di hydr oxyphenyl ) - pt eri di n- 4-yl - 3- noP@iTokion3/é31721
-yl -propyl)-amne hydrochloride salt H xgnci H
[02181 1.19 g (3.59 nmmol) of
6, 7- bi s(4- hydr oxyphenyl ) - p%@ |di n-4-yl am ne was
di ssolved in 10 nmL of am nopr opyl ) nor phol i ne and
0.697 g (7.18 mml 2.0 eq.) of sulfamc acid was
added. The reaction m xture was heated at 160C for 18

AcetiBagid 4-{2e(4-ade i in-3-yl]-
o o R RS sl Py OB pyrazin3-y1l:phegyl ester

mL of methanol and added dropvm se to 1 L of diethyl
ether. The resulting oil Tted by prep- HPLC,
fractions were col hact ad_a

20 mL of nethanol. :
resin was added to the nethank tion. The reaction
m xture was left to stir at r.t. overnight, then it

was filtered and resin was washed with nethanol . The

sol vent. noved
0220 0T 8% (ASHRER Y1 T TR AR i P Bl DRI sfgmine
was di¥solved iraltoin] afigi fdetedetis’ Spavi0szS straL 450 Mmel 10.0ieq) 8FAcetyl
ether. The forped bright-yellow precipitate was

chloridg as jaddsgoria shaimge t0ih YT 1P hetngio & é?tbghbheg Réthe
reactib¥hG d%b oh Q)f WS gﬁs\éﬁleﬁs hlr 8&1% ﬁ?é e was heated

over a U as a yeI ow SO
at 80%CEe¢ ]l hr, MB&J@. poiﬂfL(%MﬂJ mdliqatddya dofipléde C&B&r@zﬁ@f the &Hrtmg

materg\{gﬁﬁ'@w%g-g %@t%' % ven Wgslre gd r{%\?qw ﬁ):' glégl}rg)@gngsoélgnil})ﬁ solid

was d‘i@solv%d #73.6 nt06f ﬂa'é'shaﬁal andl 14 sGufiéh Qgé'hdd’éh to 80 - 8¢ cﬁgthyl ether.
(4, dd), 7.49- 7.54 (4H dd). 8 84 (iH, $).

Upon standmg f)or about an hour a brown prempltate 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

Ncc>—NH2*Tos OH N
/ H N POCl3 h

i-PrOH H,

MezNCH(OMe)z N h Hz ) n

A - AcOH

Y




Acetic acid
4-{7-(4-acet oxy-phenyl)-4-am no-pteridin-6-yl]-phenyl
W@2108/030662 [ 0219] 662.6 ng (2.0 mmol) of PCT/US2003/031721
6, 7- bi s(4- hydr oxyphenyl ) - pteridin-4-yl am ne was
dissolved in 20 m of trifluoroacetic acid. 1.0 nL
(14.06 mmol, 7.0 eq) of aceoyl chloride was added via
syringe to this m xture. Upon heating to 80 C bubbling
of the reaction m xture and evolution of HOJ gas was
observed The reacti heated at 80C for
mn, at which poﬁtl{%g% |§cat ed a conplete
[0221& @rﬁﬁénmpbﬁf amlnp iveas stspendetoin dah B lblf ateticacid) €N mixture was

o B8 Y o 0 B e o et
formantidiab vk addud tofhQITutiGS ﬁﬂe%&uoh eis %ﬂﬁ%&w\@@ﬁz 4 g%ﬁr%e’ﬂ?e

wi th spatula, centrifuged down, was
progrefs of ere%cttlﬁé vasinanatozsasch ek CAES. .mﬁcrahmacmgmadecomﬂaéd the

reacu&l?lzugh@e wa%f é)%g ({%&%&8 %kﬁ?ent %ﬁgp;% ldl[a%v;p]sa% \%gs %meqc% in

vacuoNIﬂFmL lBlt’/B@tId\ﬁ))l @as?ﬁﬁleél SdkheSgsultsh %ﬁd&é”zﬁﬁd i )Jv’as Zru%ﬁed7 ﬁﬂ-a
q_d]% - 2 (4H, .dd), 8 0 (1H,
. Spatulégntg)a sgsgepilpp B‘ eggspewnz‘@@ch@g@gg@ mL of d1ethy1 ether The
solid W ¢
EE[rézeH?AafﬁaC e% shé'cpﬁ tﬁ“%g tg{r% %tgcﬁlstﬂ}ll ?}hTrQWécebe]ngﬁngglz;hv%cuo to
give theprpdygiengisolidt er HZ [ozzo] 201. o my (0.5 mol) of
2, 3- bi s(4- hydroxyphenyl)-pyrido[ 2, 3-b] pyrazi n-6-yl am n

L ey e MR e A

added via syringe to this mxture. Upon heating to 80
C bubbling of the reagtion nmxture and evol ution of
HC gas was observed. e\ rgmet i on ni xture was heat ed
at 80C for 1 hr, at whi ci nt LG/ M5 indicated a
conpl ete conversion of tke/st art| ng material to the
di -acetate. Solvent wald removed ) n vacuo to give brown
S n 3.0 nL of nethanol

solid. The solid was b vt

and this solution was to 40 nL of diethyl ether.
Upon standi ng for aboutNanNhour a brown precipitate
was fornmed. It was centrifuged down, washed with 45

di et héo ether twice and dried in vacuo to give

102221185756 gice 180 uriar by L6MB (BHDADIS Mass it SO waG0.5. '

e ks QUL ¥t 67 7B a0 M35 G il s

8.60 (281, m); $74-(THZ6), QBH(IH)s),704$(1H%§) (2H, d), 7.54-7.56
(2H, d), 8.24-8.26 (1H, d).

(3-Chloro-4,6-dimethoxy-phenyl)-(6-phenyl-pteridin-4-yl)-amine




Synt hesi s of 4-substituted
6- phenyl -pteridin-4-yl-amnes H2'Tos OH CA-//%H N h
wEPae1e3M3h i -PrOH Hg Hz Q X Me2NCH( Ove) 2 N h PHT/PS2003031721
n Q' / AcOH h n=0-3 WD 2004/ 030635
PCT/ US2003/ 031721 105 Ceneral Procedure [0221] 0.55
mmol of am ne was suspendeghdn 4 nL of acetic acid.
The m xture was brought to reflux and 0.5 nmol of

5 T azin-2-yl)- - di met hyl -

;":2232 ﬁ%ﬁ?ﬁi%’@@?‘%@%- sssbr B 598 EAMRDMS0-06

: s) 8007 (Xdrk)f @96 21, Houss7.65eH, % EPEI Qf, 8l4%s 43 (28, d)

t S nitored by LCO M. After é Teaction """
8.74 (Eggg)cg%gl(ﬁﬁeﬂzn&%émar%acti on m xture was cool ed down
to anbient tenperature and acetic acid was renoved in
3-Hydohp-4-metho “\@SQ' 100 the resulting
( ,r’esi due gndX?{ph\j\ngl@-gf'—?gﬁe @ﬁéﬁg“&gp% 1J'%ea into a fine

suspensi on. The suspensigyn was added to 45 niL of
diethyl ether. The solid.yd¥centrifuged down, washed

(3, 4- D net hoxy- phenyl ) -
Me Me H [0222] 95. 7NN eNd” 0% purity by LC MS
(230 DAD). Mass-spec [E3# 360.9. 1H NWR (DVSO- d6)
3.79 (3H, s), 3.81 (3H7"s)} 7.02-7.03 (1H, d),

[0224];7%.31’/{ X%ﬁigl?df%fg}l%%( ﬁ,ﬁ/Mg)(%)O f)g\'ﬁ) éss-sspc’-:?cl[ %l—l]_"=32 9. 'H
NMR (BMSI0)-d6)8.79 @GHimptemy 9B (emyd) 7067008, a8y, 9746 87 friY ),
7.58-7620H %), §%s.8"% '

58-7 , 1), 8.58-8.60 (2H, m), 8.69 (1H, 5), 9.15 (1H, 5), 9.78 (1H, 5), 10.2 (1L, s).

pteridi ne-4-yl)-am ne

—

(4-Hydroxy—phenyl)-(6-phenyl-pteridin-4-yl)-amine

[0225] 86.0 % yield. 98% purity by LC/MS (230 DAD). Mass-spec [ES+] =316.8. 'H
NMR (DMSO-d6) 6.82-6.84 (2H, d), 7.57-7.62 (3H, m), 7.65-7.67 (2H, d), 8.58 (2H, m),
8.63 (1H, s), 9.45 (1H, 5), 9.78 (1H, s), 10.26 (1H, s).

(2,5-Dimethyl—4-hydroxy-phenyl)-(6-phenyl-pteridin-4-yl)-amine



I Hi W 2004/030635 PCT/ US2003/ 031721 106 [0223]
96% purity by LC/Ms (230 DAD). Mass-spec [ES+] =394.09.

wa kooneB6DVSO- d6) 3.92 (3H, s), 3.97 (3H, s),PEr/882003/031721
(1H, s), 7.59-7.65 (3H, nm, 8.29 (1H, s), 8.42-8.43
(2H, d), 8.74 (1H, s), 9.80 (1H, s), 9.89 (1H, s).
( 3- Hydr oxy- 4- net hoxy- phenéloé- (6- phenyl -pteridin-4-yl)-
arrine H Me Hi [0224] 7 %yield 100%purity by

[0226( T siiA. 3008 Kty b CTMS §AGDBE), Missiapes ESHp3449.
NMR éﬁ@&(’é B2 (3 . 8. 575 QB sz (g 55240 ?’3)9.87"'% (H,9),

8.57-8(5BH2Hs m), 209 R1H,1sH, 9.8 (1H, s), 10.16 (1H, s).
(4- Hydr oxy- phenyl) - (6- phenyl-pteridin 4- yI) amne H H

0225] 0 % Ld 8% purity b 230 DAD).
2‘Hy‘i[\‘}ﬁ 'gs(ﬁel’gl ﬁy eridinrg- iam )-bae ‘ﬁﬁ 82-6. 84
(2H, d), 7.57-7.62 (3H, m, 7.65-7.67(2H d), 8.58
(2H, ™. 8.63 (1H s)HO®. 4 {1H s), 9.78 (1H s),
10. 26 (1H, s).
(2, 5- Di net hyl - 4- hydr oxy-
|)-amine H Hit W 20@¢’ 030635
[0226] 76.8 % yield. 10R% Qurj
Mass-spec [ ES+] =344.9
s), 6.73 (1H, s), 7.1
8.54 (1H, s), 8.57-8.
(1H, s), 10.16 (1H, s).

[0227ﬁ|76g.'3( 3}8 i‘}g&[dﬁsa( & REEMY LRYRIS| @86 DAY, IR eLERZG e . o
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, s), 10.51-10.53 (3H, m).

yl)-(6-phenyl -pteridin-4-y
PCT/ US2003/ 031721 107
by LC/ M5 (230 DAD).

R (DVSO-d6) 2.12 (6H,
WwsS), 7.55-7.60 (3H, m,

(2H, m, 9.29 (1H, s), 9.78

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, t), 3.11-3.16 (4H, m), 4.25-4.26 (2H, d), 7.07-7.09 (1H, d), 7.58-7.63
(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 (1H, s), 10.5 (1H, s)



Hg HHO3 H 1 [0227] 70.1 %vyield. 83 %purity by LC M5
(230 DAD). Mass-spec [ES+] = 396.8. 1H NWR ( DMSO d6)

wQ 204030639 (1H, dd), 7.58-7.63 (3H, m, 7.80- 7p@RUSIHBE/031721
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-Di et hyl am nonet hyl - 4- (6- ppeny! - pt eri di n-4-yl am no) -p
henol Et2 H HO [0228] 94.3 %yield. 98.8%purity

5. b . K 11 H. (DVMSO- d6)
© mng'ﬁi@r ﬁ@é?{a&}@ %&;%Iﬁlsgé%@%ﬁhl%g@tz& 4.26 (2H,
7.07-7.09 (1H, d), 7.58-7.63 (3H m, 7.75-7.77
(1H dd), 7.89-7.90 M d)., 8.57-8.59 (2H, m, 8.67
(1H, s), 9.81 (1H, & M9 (1H, s) 10.5 (1H, s) WO
2004/ 030635 PCT/ US2003 1721 108
5- (6- Phenyl - pt eri di nyg 1.88) - qui nol i n- 8- ol
hydrochl ori de salt | gl HCl [0229] 79.9
%yield. 85%purity 23G;ApAD) . Mass-spec
[ES+] = 367.7. 1H NM «. d6) 7.39-7.40 (1H m,
7.61-7.72 (3H, m, 7.7/3-7.77 (2H, m), 8.60-8.67 (414,
m, 9.01-9.02 (1H, m, 992(114 s), 11. 58(1H

0229 25 30% VABEDTh bivky B LSS0 AR ‘Wit e

NMR (RS ESG 6es 7{(3%11_7#}0 68 4)27 617 @K Macrmg)%tzgzglg A50-8)57 (45,
m), 961 62708 w2 i of U S80BERRERS (o ' 658 (i

s), 9.56 (1H, s).
Benzyl-(b{phephlepteridni-aLyldamige- Y| am no) - net hyl ] - benzene- 1, 2-d
i ol

®

ey

[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




H tH WO 2004/ 030635 PCT/ US2003/031721 109 [0231]
39.8 %yield. 100% purity by LC/ M5 (230). Mass-spec
W BEB403063%16. 2. 1H NVR (DVBO d6) 5.56 (2H, s),PCT/US2003/031721
6.68-6.70 (1H, d), 6.75-6.77 (1H, dd), 6.875-6.879
(1H, d), 7.62- 7.64( 3H m, 8.53-8.55 (2H, m, 8.97
(1H, s), 9.12 (1H s), 9.24p41H s), 9.89 (1H, s),
10.48 (1H, s), 10.54 (1H, s).

[0231] BQ%%&?lgl t 60%2%1’%39%?{1\{@ (%5(6]_&[3% @J{%@%ﬁo S}-,i]NMR
(DMS?@; 46) > QH,NM:é 68-!61\7@(01H6§1), 6 73;16 37 em (dab* 6.818)6.879 (1{{2 &) 7.62-

7.64 n%{3§1)57% 49 8(;%;9}1‘39{5, ﬁ; 8111;, 2 e, 54 2417@11%1739 391K D), 10.48

(1H, so,21+9541o1Ha)65 (1H, s), 8.94- 8 96 (1H, d), 9.72 (1H,

{2 (3, 4- Di net hoxy- phenyl ) -et hyl ] - (6-phenyl -pteridin-4-
yl)-amne Me Me Hi | [0233] 66.5 %yield. 95.5 %

Ind - Ma ES+] =388.2. 1H
" alﬁlﬁ'}%ghxnﬁ%&@dg‘?g‘)m% f? Sgega[(sH] s), 3.78
(3H, s), 3.90-3.93 (2H, t), 6.85-6.88 (2H m,

6.93-6.93 (1H, m, 7.55-7.A\(3H m, 8.27-8.29 (2H,
, 8.58 (1H, s), 9.56 ( g) WD 2004/ 030635

PCT/ US2003/ 031721 110 hesi s of 4-substituted

7- phenyl - pt eri di n- 4- y|HMm nes H2 H2 NaOBMRQO MeCH

H2SOg + H2 H H

[0232] 53.9 % yield. 96.6 % purity by LC/MS. Mass-spec [ES+] =340.2. 'H NMR
(DMSO0-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),
7.25-7.27 (2H, m), 7.55-7.59 (3H, m), 8.47-8.49 (2H, m), 8.65 (1H, s), 8.94-8.96 (1H, d),
9.72 (1H, s).

{2-(3,4-Dimeth0xy-phenyl)-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 (2H, t), 3.76 (3H, §), 3.78 (3H, s), 3.90-3.93 (2H, t), 6.85-6.88
(2H, m), 6.93-6.93 (1H, m), 7.55-7.57 (3H, m), 8.27-8.29 (2H, m), 8.58 (1H, s), 9.56 (1H, )]



H2 RNH2, NHZSO3H HgrR H 1 i H
4-(4- Ami no-pteridin-7-yl)-phenol H2 \ \ H [0234] 1N
W@ ouwensws3NaOH was added to a suspensi on of 1. 3BCHUSHNYE31721
nmmol) of 4,5,6- triam nopyrimdine sulfate in 20 niL of
water until pH reached 8. To this solution was added
a solution of 1.0 g (5.95 gyp@l) of
4- hydr oxyphenyl gl yoxal in 20 nL of methanol. The
reaction mxture was left to stir at ambient
ten‘pgrature for 18 hrs. Formation of a yellow
pr echynthesis \ofst-stubsti £4.yv]V e
with go mL of water, glgtégg-g)f lflﬁdaekgﬁh igl%] Qs
diethyl ether 3 tines and dried in vacuo to give 1.513
g of the product as a light-yellow solid. 100 %
y| eld. 97.5 %purity by L M5 (230 DAD). Mass-spec
+] =. 1H NWR (DMSOQI6) 6.95-6.98 (2H, d), 8.3MNHx1H,
% 8.19 (1H, 8. 21- N@IQ’I‘I:Q/MeDHd) 8
§04'9 84 (1 20041-030635——>
USZOOS/ 031 111 Ceneral Procedure [0235] 9.
ng (1.0 mol ) of 4-(4-amno-pteridin-7-yl)-phenol was
suspended in 3 nL of amne and 194.2 ng (2.0 muol) of
sul fam c acid was added to this mxure. The reaction
ff,ure was heated at 160-180 OC for 18 hrs, Then it
gol ed down to g, Qi,so,peTPer at ure HNd® di ssol ved
) nL of nethanol . I\/ét%’an _sol uti qprxwadhadded
p 45 nL of di et hyl et‘ﬁer th

it

and the rési @ was purified by prep- HPLC.
4- (4-Benzyl am no-pteridin-7-yl)-phenol H

4-(4-Amino-pteridin-7-yl)-phenol

Hz

OQO

[0234] 1N aqueous NaOH was added to a suspension of 1.33 g (5.95 mmol) of 4,5,6-
triaminopyrimidine sulfate in 20 mL of water until pH reached 8. To this solution was
added a solution of 1.0 g (5.95 mmol) of 4-hydroxyphenylglyoxal in 20 mL of methanol.
The reaction mixture was left to stir at ambient temperature for 18 hrs. Formation of a
yellow precipitate was observed. It was collected, washed with 20 mL of water, 20 mL of
methanol, 45 mL of diethyl ether 3 times and dried in vacuo to give 1.513 g of the product
as a light-yellow solid. 100 % yield. 97.5 % purity by LC/MS (230 DAD). Mass-spec'
[ES+] = 'HNMR (DMSO-d6) 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).

OH



H [0236] 79 %yield. 98.5 %purity by LG M5 (230
DAD). Mass-spec [ES+] = 330.2. 1H NWR ( DMSO- d6)

W@ 2004030638 (2H, d), 6.97-6.98 (2H, d), 7.24-7.P6r/{324p3/031721
n, 7.30-7.33 (211, n), 7.43-7.44 (2H, m, 8.23-8.24
(2H, d), 8.58 (1H 's), 9.37 (1H s). Substituted
(6-phenyl -5,6, 7, 8-tetrahyd:]j 91 bt eridin-4-yl)-amnes and
(7- phenyl-5,6,7,8-tetrahydro-pteridin-4-yl)-amnes H
HH NaBH4/ MeOH H H NaBH4 OHHT-RHI O~ 1( 0O~ H
WO 2004/ 030635 PCT/ USoBRpEpabRregedure; 15 Goner al
procedure [0237] To a stirred solution of the
teridine (5.0 mmol) in 15 nL of dry nethanol was

l023’£lc?é8a 188 (. & mel) ef-df-aming- gtenﬂmﬂ-ylafphpmdmasesngmldemma mL of
[ stirred 0 m.n_an
amingd Erﬁl fﬁafltn g& OW@BQ 'oF st 1g|a81d V&S, é\(}lg%({ to% Thixure, erﬁactlon

neutrallz cetrc

mixturawaoheael 4tHe0-1800ee 18@ss. VIEeh eidyd dddledaiodn toGaitient
met hanag| iﬂet hyl ether and drjed in vacuo. The

tempgraiR qudidisseberdn eld plnof methanply Meghamek soliiauswas added dropwise

o SBIFRLIEA o A B SR B R T

decariiNen thi-esitiue veas puuri H2dbXpidp-HPLC.

4-(4-Benzylamino-pteridin-7-yl)-phenol

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 (1H, s).

Substituted (6-phenyl-5,6,7,8-tetrahydro-pteridin-4-yl)-amines and (7-
phenyl-5,6,7,8-tetrahydro-pteridin-4-yl)-amines

Qo NaBH4/MeOH

Y

NaBH,/MeOH

Y



OH OH Anberlite (") MeOH OH NH2 HCO N\ N H2N N
IN OH Method B [0238] The pyridine or pyrimdine is
worawe/ 0308 t he free base with sodi um car bonat epCT/E803/0A1721
bi car bonate or sodi um hydroxi de using solid or
solution by using the correct anount in equivalents
to neutralize the acid or Hadjusting the pHto
neutral to slightly basic {ca 7 - 9). The benzil or
gl yoxal is added and (ghe SP| ut n |s heated for 1 h -
5 h. The free base foPHed PBYOSEI Pt at es out of
UCCGSSI veI y wth water,

, on and is was
[0237j(g¢%aaﬂwedasﬁgltlpﬂ é)% nq-(ﬁeo 8819140 1S mkef dis methanol was
addecﬁ%ﬂ?gi Bg&hyﬁidﬂﬁsqn%lgﬁ%9 }ooﬁmeﬁg&?ﬁ&%' ?H? ?%lﬁt I&ﬁfém tﬁge W stirred
for 3pmirpandthert nq;gtnalldgd W1tHlaeetrcemﬂ. i Sawihv et whmfmmd i edd1thnd the

ol g 0 S L PR O,

resultirig dotit &hs ﬁﬂﬁ&@ﬁﬁ%ﬂzeﬁetphas%% gl-peicet her. MrH cal cd and
found 400. 6, 7- bl s(3- hydr oxyphenyl) - pt eri di ne- 2, 4;

6 ﬁmne 0240] A 5-nl reaction vial with a stirring
J“‘VH ghtyfed pferidmesyMethpd\As charged with 3, 3' -
di hydr oxybenzi|l (M dori Kagaku Co Ltd; 121 rTg
Ig;s@and 0. 700" ™, of mcresol (Acros
Pl
00

H 0. 500

| nyel | o sQ on ancywbrE Ng to cdl

/Nuiolutiomis treated—w—t—h—2—4—a56t i mdine
H,N fiLe (Algh 119 Agesd. 500 moll; equi v)
which is insol 2 in the reactgdﬁ' sdy ut\“on. room

200 C to give amHal nost conpl etely honoggneoug, dar k
greeni sh sol ution

Amberlite (CI') MeOH

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



in about 30 mn - 45 mn. Heating between 200 C and
220 C for an additional 1.5 h, followed by cooling to
WO o@as®@aper at ure, and precipitation by pouri nECT/H$W031EB1721
nmL of anhydrous diethyl ether resulted in a
greeni sh-yel l ow precipitate. The solid was
centrifuged, the supernataEI decanted, the solid
preci pitate was washed wit % x 40 nmL of diethyl

nto SIS ROy e, B S5 WS B0 sl M pid ana

foundj0or i npurity |s t he reactlon solvent, m cresol. M5
(MtH+: calcd 347; found 347). [0241] In case purified
6, 7- bi s( 3- hydr oxyphenyl )-pteridine-2,4-diamne is
required, the crude

6,7-bCL Ry drody B e Aplesl copligey ) pter i 7oy

E ssolved 1n hanol , and an aqueous
[0240¢ &\ ﬁrmI@rcagtﬁorQw@l ity b stirringXafe elia teﬂoﬁfcap‘awds Uliiﬁrged with 3,3°-

A N T S o N

(AcrobpiHier 3ives aadll8ellOwIBRULE ob rw?a%nlg%stg ca P d rigs ggﬁ%?’ﬁ”‘ .
treate(&vm&gm tates out of the methanol -water mxture w

%éédﬁ@@ammﬁpmmdmemu&enemmmchom Gimes0.600 nmmlut oo
reC| itation. The

i BEFRE SMIRRTL PR R ADI AR QA hotion

on heatixtggd ca) r200§’®rtb gpanal aimaﬁt%niplétéll{ maﬁloga@ohmﬁkgrééﬁlsh solution
anol - ther and then et her uct is

in abo & amahé avp, Haating hehwean 200 Caand, 20 °C for an add1t1ona1 1.5h,

R

anhydpensi di¢thyl ethdr fresubied 5 2 ggenistegelldvinpretipitateb Ibe sbBd was
t ed n addj a. conc. aqueous._ sul furic
cents a2 2ol B, RSBl Siso o i o

diethyT B NRAYS 'y -
ot BATSE s LIPS 15 DUSYTS £ (AO%) o

solid. gThsy a1 nphmguwajvr Bypurdy is he peaotion sadvent Amandsob MISI VRIS calcd
Sk ﬁ\l NH, H2SO4 N N N N [0243] A 5-nL reaction
347, 4
th a stirring vane and a teflon cap was charged
wi th pyrldyl (22.5 ngl) and 0.500 nL of mcresol
[0241] Bceass punified6, 7 diis(Bdrydroctyphenyblptendins dtdigminR!is required, the

crude 3-[2,4-diamino-6-(3-hydroxyphenyl)pteridin-7-yl] phenol may be dissolved in
methanol, and an aqueous solution of 2.0 equiv. — 2.2 equiv. of sodium bicarbonate (or
excess sodium bicarbonate) may be added to neutralize the acid making sure the pH is
between 6 and 8 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.



warmng to ca. 50 C. The clear solution is treated

Wth 2,4,5-triamnopyrimdine sulfate (Al drich; 23.5
worggo4osieah i s insoluble in the reaction sol utiPCI/E$2003/031721

roomtenperature and goes into solution on heating to

ca. 200 Cto give an al nost conpl etely honbgeneous

dark solution in about 30¢pn - 45 mn. Heating

bet ween 200 C and 220 C for an additional 0.5 h,

[ozdg ah 'glﬁ’égﬁg% ?&ﬂé%%iﬁ%ﬁ Pechfied LSRRt g‘jsh?rogﬂ%ﬁ%g i }eOH by

addingjagiohg.|aqetdue sulfmmm@dl 0 Bqavyitel d shey bt BEBHOIMd ﬁtl\ﬁeox—l The
t rifuged, the supernatant” decant

homof ol piofpr e sadtich S ProRIB ek e A mE A her A0 hetmeihanol
diethyl ether and dried in a vacuum dessicator to

6-pyridited/1d-preidir B yBsnbhidh ‘ﬁ@“‘ﬂ% lcd 302; found 302).
6, 7- bi s(%?ﬂ4 di mroxgpheny pterl |ne 2,4-diol OH COH
| L OH NN HON N OH ()—I"'[=E°|4]:A5rrLreact|onV|aI

with a stirring vane an te’ion cap was charged with
3 3,4, 4 -tetrahydroxybei’12|N (337 ny; 0.500 mmmol) and
00 nL of mcresol (Acros) i ch gives a

[0243} & Sovk tercfion Ghluwitly a srmriniggné andcatef1of c&p whl€harged with pyridyl

(2.5 BHEPEITYL 0 of ksl ki) Pbch gtves astliruallewsotgiomgn
warmihgf0Qa.rF00C, TheQfeal SoluMdn WG divith 2 @%%ﬁ%lu?oggﬂrr%} ?18 sulfate

reaction solution at roomtenperature a
(Aldr@m 4% B18) whichdainsplybledn therea@d sGhution gi mmmmfaﬁm@ 48d goes

b 0 C 20 C f
o s8 hli o330 Mo S R s i
solutld;remWDuﬁ 10rmin -a4’ﬁjmﬁf el édpingdetvidddn W0 PO Wi RO PO G an Aﬁgd{ﬂonal 0.5
rous diethyl ether resulted in a light ye

b, oliGyedyYectiig o foran pneaatisan dameipictingdy pavkiog info 40 m.of

Bl SRS 3 00 A BOAS) BRI VBB o

Superfmaslt d¢<@m¢$ﬂ theshled pmni;bitdteivad vi/ashai wih uum()ﬂmifdf@@ét 1 etifer and
cal cd_ .,381;

oun
aried el it QTR el yEleOR 5911 IS e ecaioc R dwndeson).
di hydrochl ori de salt
6,7-bis(3,4-dihydroxyphenyl)pteridine-2,4-diol

OH
*ﬁ

[0244] A 5-mL reaction vial with a stirring 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 slurry warming to ca. 50 °C. The suspension is treated with sulfate

OH
OH

5,6-diamino-2,4-dihydroxypyrimidine sulfate (120 mg; 0.500 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 homogeneous dark solution. Heating between 200 °C and 220 °C for an
additional 2 h, followed by cooling to room temperature, and precipitation by pouring into
40 mL of anhydrous diethyl ether resulted in a light yellow precipitate. The solid was
centrifuged, the supernatant decanted, the solid precipitate was washed with 4 x 40 mL of



OH NH2 HCI NN | H2ZN'I NN HC OH [0245] A

125-nl anber-bottle with a stirring bar and a septum
woer®4obmsyed Wi th crude PCT/US2003/031721

6, 7- bi s( 3- hydr oxyphenyl ) - pteridi ne-2, 4-di am ne (135

ng; 0.304 mmol) and 5 nL of nethanol. To the

resul ting dark browni sh-green sol uti on was added

Anberlite (Ad-) resin (GS Chemical; 5.20 g). The

diethyletler agPaealim dWachkhe iyt L fPr .
181- ith _an apparent Vi sual (lﬁgth gﬁ‘?%gao%i'%{?ﬁlédqsl\gsm+ﬁ° caled
1; tppad 33yt i on was filtered to renove the resin beads,

which were rinsed with 5 x 8 nL of MeOH The |i ght

6.7- QR Was. ..concentrated on a rotary

d b‘é@é@@?@’i‘%ﬂg’ﬂyﬂ@? ! 'ﬁeé%ﬁ-rﬁéawedﬂhﬁmmd@i salt The oi |
was redissolved in ca. 2 nL of MeOH, and added to 40
mL of diethyl ether to yield a fl oogpl ent vyell ow
precipitate that was isolated by céntrifuging and
decanting the supernat arNHzmg N was washed with
4 x 40 nL of diethyl etHer, ,and in a vacuum
dessicator to yield § Ow product (94.0
ng; 0.246 mol ; 81%1‘33!5t 98 % purity by

(4

LC/ M5 (230 DAD). N%ﬁ 347. 7. 1H NWVR
(DVBO- d6) 6. 78-6. 8 M. 6.} 95 (2H, M),
7.12-7.16 (2H, ), 7.82 {111, br: 8.68 (1H, br.s),
9.15 (114, s), 9.25 (111, s), 9.58 (111, s), 9.72
(111, s). C, N analysis: Cl18H16CL20H02 (Calcd.: C,
51.56; N, 20.04; Found: C, 51.64; N, 19.93). WO

04/ 030635 PCT/ US2003/ 031721 116 Method B NH2 O / i

[0245\Al 2RyapL. amber-batfle RithGOSirting\b@andia sBpthinNvs d@rged with crude

6,7-bi%—%'3%9pﬂgn%)-pteridine—2,4-diamine (135 mg; 0.304 mmol) and 5 mL of
methanol. To the resulting dark brownish- green solution was added Amberlite (CI) resin
(GFS Chemical; 5.20 g). The heterogeneous mixture was stirred gently for ca. 16 h. with an
apparent visual lightening of the solution. 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. '"HNMR (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, s), 9.72 (1H, s). C, N analysis: C1sH16CLLN6O; (Caled.: C, 51.56; N,
20.04; Found: C, 51.64; N, 19.93).



H2SO4 = OH B=HorNH2 Acid/MeOH NH2 110H \ NN X
C6' 7F B N N OH B=Hor NH2
W®200403®63- hydr oxyphenyl ) - pt eri di ne- 2, 4- di am nECTIBS200AR31721
NNz | HEN NN OH [024614. 76 g (20.0 nmol) of
2,4,5,6-tetraam nopyrimdine sulfate was added in
small portions to a sol utw of 3.36 g (40.0 mmol)
sodi um bi carbonate in 100 of water with vigorous
Meth%iB”i ng. A brisk evolution of CO2 gas was observed.
e resulting suspension was heated to 80 C and 4. 84
g (20.0 mmol) of 3,3 -dihydroxybenzil was added to the
Hixture. The reaction m xture was refluxed for 3
durs, at which [ bright-yellow mHgcipit#te was
N/ﬁ d 4 n abugd O¥o04naBE®35 PCTAUS2003/Q3 W
gL LT [ 0247]yofhe Jpr &Ei pit at e vas—tter &, YashEd Wi th
Naf'E2 |t hen wth et hanol , MSPHERERA Q}J\ 1L st
Hz8@d dried in vacuo to give 6.46 g (93.3 %yield) oo
bright-yell ow solid. 98.10

B =H or NH,
Acid/MeOH
Hz ~ I oH
N~ N\ %
Jl\ Py HX
B” "N "N N
| —oH
»Z
B = H or NH,
6,7-bis(3-hydroxyphenyl)-pteridine-2,4-diamine
OH

OH

[0246] 4. 76 g (20.0 mmol) of 2,4,5,6-tetraaminopyrimidine sulfate was added in 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.



% purity by LCMS (230 DAD). Mass-spec [ES+] = 347.7.
1H NV\R (DMSO-d6) 6.64 (2H, br.s.), 6.69-6.82 (4H, m,
wWG288080680 (2H, m), 7.06-7.11 (2H, m, 7.57 (1PCT/082083/031721
7.65 (1H, br.s), 9.38 (1H, s), 9.49 (1H, s).
6, 7- bi s( 3- hydr oxyphenyl ) - pteri di ne- 2, 4-di am ne
met hanesul fonate salt 1 \' N\ N HZN N N
I\/bSGSH I OH [0248] 2.66 é?? 68 mol ) of

s(3- hydroxyphenyl ) -pteridi ne-2, 4-di am ne
[0247] éﬂmxewtatawg@ filieredrvashed with v&gat?ra@en withrpethansl, followed by
dlethylgt?ltéér?%glg Eiieij'eclfl %{;veagus‘fd Qvé QI % @‘3 ?M% BrfknB GLfisW 88id. 98.10
% puritley kLGB r@:ﬂhDAiD])LMassospea'[\ES r]e-eazﬂ L0 HiNNMRI (RMBEs-d6) 6.64 (2H,

b, G0 T B RS AE ot Sard LGP g3 FEE BB NS (1E:

br.s), Y$8 (1R rge@ e was collected, washed repeatedly
rs), ﬁ(:w Ser agt%rled in vacuo to give 3.36 g (99.1 %

yield) of the product as a light-yellow powder. 95.5

6 7‘b13(/3'bM¢1H0Kyp11§5}’IYD@€N$11(62256 dipmine m@gtkanesionatesat] = 347. 1H
NVR (MeOHd4) 2.71 (3H, s), 6.80-®485 (2H, m,
6.90-6.92 (2H, M, 6.95 (1H mM, 7,00 (1H m,
7.12-7.16 (2H, m.
6, 7- bi s( 3- hydr oxyphenyl
di hydr obrom de salt
118 [0249] The salt
solution of neth I Tefi
brom de (10 equi 3'qu12 g ui v
free base to this squMQ%Qd’S!ot he resul ting
solution concentration is below 0. M The |ight
yel l ow solution is stirred for caOHSO mn - 60 mn,

N R TR RETE AR
a solufiéifofif 55 (l@lﬁnﬂlﬁﬁ}b{rﬁlé’tﬁﬁﬁdsﬁ%rﬁé aéitilin M‘EhH'IﬁTMeOH with stirring,

Pteridine immediately dissolved to give a dark-greenish solution. The reaction mixture was

4-di am ne
/ US2003/ 031_72_1

and acetyl
C, and addi ng the

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



N NHN NN HBr OH [0250] 98.8 % Purity by LC M5
(230 DAD). Mass-spec [ES+] = 347. |H NVR (MeOH d4)
wWG2@108686 (2H, m), 6.92-6.95 (2H, nm), 6. 96-7.PAT/AP3/031721
nm, 7.13-7.18 (2H, m. Elenmental analysis; calcd: C,
42.54; H, 3.17; N, 16.54; found: C, 43.11; H, 3.47; N,
16.47 6, 7-bis(3- hydroxypggnyl )-pteridin-4-ylamne OH
NH2 \ N\ ~ NI NNOH | ] 2.23 g (10.0 nmol ) of
4,5,6-triam nopyrimdine sulfate was added in snal |
[0249] Fbe salbissnadedbyamaiohgia HBy contanigssajutiqroofimethasio] usipg methanol

i.car bo in 50,0 0 Wt h, ML gQr | T4 .
ant ac R FRERRR, ey 2 o Bhat S Jod BRI s i Bruion
so that fR ST HiNYscH SRRt MRS is R 0.4 M0 T80 lightydloR: sblutipn is

) 10 mmol) of 3,3'-di hydroxybenzil was added tlg}thel,
stirred feir veAminTh 60 M genseHatel by FPERIBRPPEAIFR {8 Yelipw golid and

. C [ e is

then wili i e hr P it MR Rl B R IBUE Uksleator

as a light-yellow solid. WD 2004/ 030635

PCT/ US2003/ 031721 119 [0252] TheQHecipitate was

col l ected, washed with water, theaw th nethanol,

fol l owed by diethyl etNidsHBxd

3.14 g (94.8 %yield) q

yell ow solid. 100 % Nir I VE (230 DAD).

Mass-spec [ES+] = 33?#3./ DVBO- d6) 6. 77-6. 83
18N P (2H, m

(3H, n), 6.91-6. N . M,
7.11-7.15 (2H, mMyBr8. 17 (1H, 8.25 (1H, br.s.),

8.56 (1H, s), 9.55 (2H, br.s).

6, 7- bi s( 3- hydr oxyphenyl ) - pteri di n-X

“ hydrochl ori de salt . )
[0250] 98.8 % Purity by LC/MS (230 DAD). Mass-spec [ES"] =347. 'H 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; calcd: C, 42.54; H, 3.17; N, 16.54; found: C,43.11; H, 347; N, 16.47

yl am ne

6,7-bis(3-hydroxyphenyl)-pteridin-4-ylamine

OH

B OV«
N\N\
l/ Z

e

OH

[0251] 2.23 g (10.0 mmot) of 4,5,6-triaminopyrimidine 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 suspension was heated
to 80 °C and 2.42 g (10 mmol) of 3,3’-dihydroxybenzil 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.



OH NH2 N L HAO NNOH [0253] 4.4 g (13.27 mol ) of

6, 7- bi s(3- hydr oxyphenyl ) - pteri di n-4-yl am ne was
waempesesl in 35 M of MeOH A solution of 2.BAT/ysSmh3/031721

ag. HO (26.55 mol, 12.1 N) in 5 nL of MOCH was

added to the suspension. The reaction m xture becane

honogeneous within 5 mn é stirring. It was left to

stir for 30 mn and then alg ed dropwi se to 400 ni of

di ethyl _ether with vigorous stirring. The resultin

[0252]pT1EQ:PTSP1PHNé Wwagsobedtede iaghed wwﬂswe@r,rtb%mtb nejhang}, fellowed by

iR 58 R £ B A Wity
yellovgsali Jos BGt/By (ZUSRSD DATYS Mapaped ESH) -:3'33 32 T NMIR

(DMSE50 57708 B3 41, 1) 6.91-6.92 F1EBGD{ 650 50 B 7). {117 15)2H, m),
8.17 (ﬁizbhkg%esul @éﬂré’? SYEROREL SRRl QHIDAN OB N N o

[0254] 1.308 g (13 63 mmol ) of nethanesulfonic acid in
6,7-bis(B-hytroatypivaoh-nteddindddaming hydeochinrislgsalti on of 2. 15 g

(6.48 mmuol ) of

6, 7- bi s(3- hydroxyphenyl ) - pt egdi n-4-ylamne in 10 nL

of MeOH. The m xture becane jgnogeneous and orange-red

in color. It was stirbid fof” 30 WO 2004/ 030635

PCT/ US2003/ 031721 M{}:ﬁ' hd then added dropwi se to
400 nlL of diethyl eth v g% us stirring. The
formed yellow preciplta @

e col l ected, washed with
diethyl ether and dried in vgCtuo to give 2.69 ¢
(97.11 %yield) of the produ®H as a light-yellow
powder. Mass-spec [ES+] = 332.8. 1H

[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 aq. HC1 (26.55 mmol, 12.1 N) in 5 mL of
MeOH was added to the suspension. 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 with vigorous 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 [EST]=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
v L
NS N\
L2 MeSO3;H
e
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



NVR (MeOHd4) 2.70 (3H, s), 6.86-6.90 (2H, m,

6.99-7.01 (2H, m, 7.04-7.08 (2H, m, 7.16-7.21 (2H,
Worpgo483165 ( 1H, s). PCT/US2003/031721

6, 7- bi s(4- hydr oxyphenyl )-pteridin-4-ylamne NH2 /

OH \ N\ NI \' NNOH [0255] 1.5 mol of the

sulfate salt 0

(6, 7- bi s(4- hydr oxyphenyl) - E)%eri di n-4-ylam ne sul fate

min i hen S04t b 08 irediebst g s bans sba. The brmed
selof B atey s Steddlhuth inhibs Ol P Py % 260
g (9734 & yistd)tod theoprodiet as alighttgellomrpaidest Mass-spec [ESE] = 332.8. 'H

N ROHE S 20,80. 1B 0 CHE kB VIaRS. 1 age o m)
7.16-Wa$ (Fddayl 8.80h@H, ey.med precipitate was filtered, washed
twice with water to renove Na2SO4, washed with cold

, . washed repeatedly with Et20 and dried in vacuo

6’7'b’lt\5/g4g€¥cl¥%xyﬁhﬁ’éylb‘i’%&§&4ﬂ 1€3 % yield over two steps (
reaction in mcresol and free base synthesis). 955 %
purity by LC/MS (230 DAD). Mags-spec [ ES+] = 332.8. 1H
NVR (DMBO- d6) 6. 72- 6. , 7.35-7.42 (4H, dd),

8.06 (1H, br.s), 8.1 , 8.50 (1H, s), 9.77
(1H, br.s), 9.87 (1H. 3

6, 7- bi s(4- hydroxyphenyf‘l) -%t e n-4-ylam ne sul fate
salt NH2 OH N\ M \ | H2S WHN \ OH [ 0256] 1.97

b | | i iy A

0259 1o LS R (PG ok el e S
salt as Uil foomipexawithl ni-creSdl) whs dissdls@tn 1Tmel. b6 b gehrion ©f MeOH/H,O.

2o SRR, e A ST )
obser?DAHOBRER S RGN/ Preeipitaté Qartodd form in ~ 10-15 min of stirring. 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,SO4, 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 (DMSO-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, s), 9.77 (1H,
br.s), 9.87 (1H, br.s)

6,7-bis(4-hydroxyphenyl)-pteridin-4-ylamine sulfate salt

NH, O OH

||\ - P H2S04

OH
[0256] 1.97 g of 6,7-bis(4-hydroxyphenyl)-pteridin-4-ylamine 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



121 diethyl ether. The formed orange precipitate was
coll ected, washed repeatedly with ether and dried in

WO 204030685 gi ve 2.36 g (92.5 % yield) of the prpcdnvs208%031721
a light-orange fluffy powder. 100 % purity by LC M5
(230 DAD). Mass-spec [ES+] = 332.8. 1H NVR (MOH d4)
6.77-6.80 (4H, m, 7.48-7.?%(4H, m, 873 (1H, s). 1H
NVR (DI\/SOdG) 6.76- 6.81 ( dd), 7.41-7.47 (4H, dd)

. . 84 H, 9.85 (1H, 's 10. 01 (1H, 9
dlethﬁ ret%g (’} ed prange éfecgltaze was collected Waslsied repeatedlg with ether

and dﬁe«?zr@aﬁ&g’to‘l%% bmrgoeggg{mx%@ %ﬁ%ﬂﬁ& a? 83@{ e%gsgu%'

powd¢n. 19936 pruty) byoE C/MS (230 DAD). Mass-spec [EST]=332.8. 'H NMR

ek TR o RS Winlad S GRS, i iSp-ao) 676

6.81 (aﬂdddt)27&$ 747 QfH, %1@1% | s NAHOSR v 1Hashd e6lot gufl hd)S9 94 (1H, br. 8),

sof ution. The react’ion mxture was stirred for
10.15A1H}) ®:9)y of yellow precipitate was formed, it vvas
centrifuged down and sol vent was decanted. The

d oved in 3 m of MeOH and
67 SR S G2 4338 P e " The | for mad

yell ow precipitate was coll ecté? washed with ether
and dried in vacuo to ging 92. g (96.5 % vyield) of
t he product as ayeIIo vy powder . 97 % purity by
LG M5 (230 DAD). sp c MrH+H] = 379.3. 1H NWR
(MeOH d4) 6.68-6. 73Héh2’h 9-6.81 (1H, dd),
6.84-6.86 (1H, dd), 693(1H d¥~ofy 03 (1H, d).
6, 7- bi s( 3, 4-di hydr oxyphenyl ) - ptgy i di ne- 2, 4-di am ne
di hydrochloride salt OH NH2 OCH N\ N HC

[0257] 105.0 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

NH,_



HZN N N~ 1 \ HO OHd OH WO 2004/ 030635
PCT/ US2003/ 031721 122 [0258] Mass-spec [ES+] = 379.8.
WA kbR OH d4) 6.70 (1H, d), 6.75 (1H, d), BCBBS2003/031721
(1H, dd), 6.93 (1H, dd), 6.95 (1H, d), 7.08 (1H, d).
6, 7- bi s( 3, 4-di hydr oxyphenyl ) - pteri di n-4-yl am ne
hydrochl oride salt or
4-[ 4-am no- 6- (3, 4-di hydroxyp%renyl)pten din-7-yl] benzen

025 PrEtrsy < 3968, T Rtoudh s MOCHELOL 61751 g, 6,85

(14, &@0693(111-1&1(1)66 bOKaD, /88 (Tnafged with
, 4,4 -tetrahydroxyben2|l M dori Kagaku Co Ltd;

548 ng, 2.00 nmmol ), 4,5,6- triam nopyrimdine sul fate
and 3.00 nL of mcresol The heterogeneous m xture was

6,7-b13ERL Q! | [o'8 | e di ing at ca
1%4(3%%)5{&1‘5}@% q{g‘g&?ne%@ %hijor%’sf for ca.
or 4—[gammd)-6-(3,4ekﬁhkdrbksqﬂrénybpkeﬁdnhux-y1%bnzéﬁtel 2ldesim cﬁIdrId@ salt
Is heated for an additional 30 mn, fol | owe
cooling to roomtenperature, and precipitation by

pouring into 40 nL of anhydrco}us di et hyl et her
resulted in a dark req; ran praeci pitate. The solid

was centrifuged, vvash x 40 nL of diethyl
ether and dried in avaﬁuu

g&ator to yield 1.20
g (128 ' of an ora The only obvi ous

maj or inpurity is the react oM sol vent, mcresol.
[0260] Mass-spec [ES+] = 364.8. °H NVR (MeOH d4) 6. 73
(1H, d), 6.78 (1H, d), 700 02 (2H, dd), 7.07 (1H,
d), 7.16 (1H, d). 8.71 (1H, s). WD 2004/ 030635

[0259?%1_% -U Pe%g’ 1on3\;ie7112w1th a stirring vane and a teflon cap was charged with
3,3’,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 impurity is 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 (1H, d). 8.71 (1H, s).



123 6, 7- bi s(3, 4-di hydroxyphenyl ) - pteri di n-4-yl am ne
or

W@ 24044030885 0- 6- ( 3, 4- di hydr oxyphenyl ) pt eri di n- 7-p¢T/082028681721
e-1,2-diol OHNH2 OH N~\ N \ NNOHd OH[0261]
Mass-spec [ESt] = 364.8. 1H NVR (MeOHd4) 6.70-6.75
(2H, dd), 6.91-6.95 (2H, , 7.03 (1H, d), 7.12 (1H,
d), 8.49 (1H, s). 1H NWR ( O d6) 6.63-6.68 (2H, dd),

bR 4 .6.85-6.87 (1H, dd), 7.00 (1H, d),
0.7 bg‘.(% d?yﬂ?c@ﬁényﬂ%e?%ﬁﬁylﬁp% . 8.47 (1H, s).
or 4-[8;amibo-¢(3,44ditlydrpdysheyphypenidin- Py Ebdndédt- A2 )di@m ne
nmet hanesul fonate salt or
4-[ 4- am no- 6- (3, 4-di hydr oxyphenyl ) pteridi n-7-yl ] benzen
e-1, 2-di ol nethanesul fonate sght OH NH2 OHN\) L
MESO3H N N OH  OH [02@2] 98, tmpurity by LO MS (230

DAD). Mass-spec [ ES+] 23@4. :\‘I H NVMR (MeOH d4) 2.69
(3H, s), 6.73-6.79 (Z‘-T%f ¥700-7.04 (2H, dd), 7.08
(1H, d), 7.17 (1H d)}8 8

, S).
4-(2,4-diarn'nopteridin-6-y|)oI NH2 OH H2N-N N WO
2004/ 030635 PCT/ US2003/ 031721

’
i

[0261] Mass-spec [ES'] = 364.8. '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 (DMSO-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-yl]benzene-1,2-diol methanesulfonate salt

OH
NH, O OH
N N\
([ MeSOzH
e
OH
OH

[0262] 98.07 % purity by LC/MS (230 DAD). Mass-spec [ES™] = 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 (1H, d), 8.81
(1H, s).

4-(2,4-diaminopteridin-6-yl)phenol

NH, OH
N™ N\
PN
H,N N



124 [0263] A 50-nL recovery flask fitted with a
stirring bar, a reflux condensor and a heating mantle
wo®4osmsyed with 1 mol of each of hydroxyl anP@EUS2003/031721
hydrochl ori de and 4- hydroxyphenyl gl yoxal. The
subst ances were dissolved in nethanol (5 nL). To this
yell ow sol ution was added1
2,4,5,6-tetram nopyrimdine sulfate and 20 niL of
t The hetero eous solution was heated to
10263 3, §imly 5povery, Nask SHEA0NIR p Fiizingiben adelwasondsasor gndra beating
mantlg- %s §Hér§§d AthWaRmBPSH @eh of Hﬁiréfﬁ%in%ql Hf'o?éfﬂéhﬁ \ﬁﬁt‘M rmd €
tly basic NaOH (4 M “aqueous) 8’ ? .
hydroxmhepy iqxet athedubstanceh were dissolvedah meetmlam mb} h'Ea)jthls yellow

B S BB oo LAy
heteragencous 3bRkion Gk hddtddto\refiir i H. 02 %ﬂovﬁpﬁclﬁta’f&ﬁ&ﬂWMormed

vial with a stirring vane and a teflon cap was aN?e
The sqlutipn wap speled, thexyasiign mixpe Hes madg ﬁuglﬂlydesmNaﬁH (4
0 I
oqueollLTR of £ 8°The BTttt sl shfledifla M Alid Gucpiatty
with wateih(25; 40 shletharid] 4t x dD myldy aavdyegher ((1k d0 mel )k fdayiag in a
“%h drich; 482 ng; 2.00 mol; 1.00 equiv) which is
vacuufihdessiGRIOE  in the reaction sol ution at room
tenperature and goes into solution on heating to ca.
200 C to give an al nost conpl etely honbgeneous dark
solution in about 30 min - 45 mn. Heating between
200 C and 220 C for an @Hlitiona 5 h, followed by
cooling to room tenperdtursg pci pitation by
pouring into 40 nL of et hyl ether resulted
in a dull yellow pre The _solid was

centrifuged, the s , the solid
preci pitate was washed with 4 x of diethyl ether
and dried in a vacuum dessi cat or yield 960 ngy

[02 64@ %7§@m19 ]‘cea?téé&?hgpegirtnﬁ %%ﬁfg%ngl\@aié %41‘&(;5‘5 lfSBﬁ' ﬁlg w3 I;’l Zlfaég&g?ﬂh benzil

(420 1296 nuadly eanda2 0 frdueitin25&s0]1 (Aro)WiRENgiR80a dlj- y@l&%’ solutlon

on way Erllgtgt)c/)f& %(ZL(JJ\I Mﬁ%( (ﬁgag sggft_%g is l:rjea%cgwéh égi (ﬁir%}%bo(-? 4- 70

d1hyd(‘<ﬁd' yﬁmlcime Hilfate7 (Aﬁ@nélp 482 %nzg 3.0 mRoBa . d0bquiy) WiflelPistiBisoluble
%p 7 (br 004/ 030635
in thep@aptlgsggmgp@ gtLrpQI_n temperature and goes into solution on heating to ca. 200 °C

to give an almost completely homogeneous dark solution in about 30 min - 45 min. Heating
between 200 °C and 220 °C for an additional 1.5 h, 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 a 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+H)+ caled and found 255; LC (UV-PDA 230 nm) 98% purity.; 'H NMR (500
MHz; DMSO-dg): 8 9.89 (br s, 1 H), 9.24 (s, 1 H), 8.15 (d, J=8.5 Hz, 2 H), 7.70 (br. 5, 1
H), 7.65 (br. s, 1 H) 6.88 (d, J =8.5 Hz, 2 H), 6.57 (br s, 2 H)



125 2, 3- Di phenyl - pyri do[ 3, 4- b] pyrazi n- 8-yl am ne
hydrochloride salt NH2 I~ N~ \I NHCI N [0266] 60.0
worgnog03@3s mmol ) of 3,4,5-triam nopyrimdine  PCT/US2003/031721
hydrochl ori de and 86.3 ng (0.41 nmol) of benzil were
heated at 190 Cin 1.0 nL of mcresol for 1 hr. Then

the m xture was cooled d tor.t., mxed with 35 nL
of diethyl ether. The for br own preC| pitate was
col | ected, washed repeatedly with ether and dried in
vacuo to give 51.1 (45.8 %yield of the product

2,3-Diplenyl-p 3 3 dohlmezinpglaminedeydraghlerjdesaltog. 2. 1H NWR
(MeOHd4) 7.38- 7.41 (3H, m, 7.45-7.49 (3H, m,
7.58-7.60 (2H, m, 7. ﬁﬁ 7.68(2H m, 8.05 (1H, s),
8.85 (1H, s).
2, 3-Bi s(4- hydroxyphe. Na rtdo 4- b] pyrazi n-8-yl amn
e hydrochl ori de sal tN 2 \I HO NN OH
[0267] 60.0 ng (0.37 mmol) B, 4,5-triam nopyrimdi ne
hydrochl oride and 99.6 ng (0.41 nmol) of
4, 4" -di hydr oxybenzi | mere heated at 190 Cin 1.0 nL of

o266 6l b s S e el s e

mmol Y5fHeAzil MefChdatddat €90VESirCPD |nﬁ9 bﬂﬂ,—cr@m hed Hrepbﬁi thd nixture was
W th ether and dried in_vacuo to |ve 913 (66.6 %

cooled dasyritp reff, npiged yithd6 anl akdigthyhethery pwn precipitate was
conec%!gﬁﬁ %;)88 ‘fe#e%m?]v%lih e(ﬁg?% ﬁlg)d}fé'g} @Wg@ 9}?&5%‘})1 d@g(ﬁs g ﬁ}leld)
of the pidductsgs,a rowh po@vlibt Migss-spi0 [ROEHT]630BBE 1H NMR (MeOH-d4) 7.38-
7.41 (3P151:T 141)’us72‘950§/483 ), 758760 (2H, m), 7.66-7.68 (2H, m), 8.05 (1H, s), 8.85

(14, s).

2,3-Bis(4-hydroxyphenyl)-pyrido[3,4-b]pyrazin-8-ylamine hydrochloride salt

% O
~ N

=
|

OH

OH

HCl

[0267] 60.0 mg (0.37 mmol) of 3,4,5-triaminopyrimidine 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, washed 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'=3314. 'H
NMR (MeOH-d4) 6.78-6.81 (4H, d), 7.49-7.51 (2H, d), 7.60-7.62 (2H, d), 7.95 (1H, s), 8.71
(1H, s).



2, 3-Bi s( 3, 4-di hydr oxyphenyl ) - pyri do[ 3, 4- b] pyr azi n- 8-yl
am ne hydrochloride salt OH NH2 OHI I~ N\ HC N
WO 2044/030685 OH OH [ 0268] 60 ng (0.37 mmol ) of PCT/US2003/031721
3,4,5-triamopyridi ne hydrochloride and 112.6 ng (0.41
mmol ) of 3,3 ,4,4"-tetrahydroxybenzil were dissol ved
in 1 nm of mcresol. The reaction m xture was heated
at 190 C for 1 hr, at whi poi nt the m xture becane
honogeneous and dark-brown in color. The reaction was
2,3-Bis¢héidelydraxyphenyl ppyrida] 34 b Imirazinssyleming hydrechioridesalber .
The formed brown precipitate was vortexed, collected,
washed repeatedly with diethyl ether and dried in
vacuo to give 111.0 ng (82 %yighd) of the product.
Mass- spec [ MW = 3622 @,l R (MeOH d4) 6.76-6.78
(2H, d), 6.98-7.00 ( i 11 (1H, dd), 7.13 (1H,
d), 7.21 (1H, dd), »f’ s) HCB 68 (1H, s).
2, 3- Bi s(3- hydroxyphenyl )= p o[ 3, 4- b] pyrazin-8-ylam n
e hydrochloride salt OH OHN\ ~ N:,,, HO NI
OH [0269] 60.0 ng (0.37 nmobw
3,4,5-triam nopyrim di ne hydrochl ori de and 99.6 ng
(0.41 nrmmol) of 3,3 -hydroxybenzil were heated at 190
[0268] @0 rﬁg 10.97 mimelh of'3 @[%&@innﬁpﬂndlndﬂhydrﬂ'ﬁﬂmddmd It2x6tmag €0.41

mmol g ek AP BB DR NN Blsg o el wlpGitspb g gphetion
mlxturg\%g ﬁg%}:ég Qﬁﬁ(ﬁ?%%r Wink P o@ﬁlqhéj HiBrd B8 HOmbgeneous and

5 %yie POt the product as a
dark- bgj\;ﬁeml clorb (Tierequtinn eras cMisdstostgeanct A witte®s mi. of figthyl ether.
The fogn%ér%e%rgé tgtﬁ;év%s go%sxeg Ale?%fl, was gd Zep%%te&ly%ﬁﬂ%ethyl ether
and dried in vacuo to give 111.0 mg (82 % yield) of the product. Mass-spec [M+H'] =
363.2. 'H NMR (MeOH-d4) 6.76-6.78 (2H, d), 6.98-7.00 (1H, dd), 7.11 (1H, dd), 7.13 (1H,

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

OH

dn

~

HCI

|\

OH

[0269] 60.0 mg (0.37 mmol) of 3,4,5-triaminopyrimidine hydrochloride and 99.6 mg (0.41
mmol) of 3,3’-hy&oxybemil 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, 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"1=3314. 'H
NMR (MeOH-d4) 6.88-6.91 (2H, m), 6.99-7.01 (1H, m), 7.07-7.10 (2H, m), 7.13-7.14 (14,
m), 7.18-7.22 (2H, m), 8.03 (1H, 5), 8.82 (1H, s).



n, 7.18-7.22 (2H, n, 8.03 (1H, s), 8.82 (1H, s). WO
2004/ 030635 PCT/ US2003/ 031721 127

WQ2®403®63- hydr oxyphenyl ) - pyri do[ 2, 3- b] pyr azi nPGF/y5mNn3/081721
e di hydrochloride salt OH H2ZN NN HC1 HO N CH
[0270] 197.0 mg (1.0 mol ) of 2,3,6-triam nopyrim dine
di hydrochl ori de and 242.4.@3 (1.0 mml) of

- 3, 3" -di hydroxybenzil were di‘'ssolved in 3.0 nL of 1:1
m xture of di oxane- water. The reaction m xture was
refluxed for 3 hours and then solvent was renoved in

: = | % o in-3
e T L e e L SR
diethyl ether with vigorous stirring. The forned
precipitate was collected, waQhed wi th di ethyl ether
and dried in vacuo to give 34229 ng (85.0 %yvyield) of
t he product as al'émt-rgre,@n jer. 99.0 % purity by
LG/ M5 (230 DAD). SYSP¥C HCB31.8. 1H NWR
(MeOHd4) 6.83-6.85 ( % 88-¥CcO0 (1H, n)
6.95-6.97 (2H, m, 7.02- ' 03 , m, 7.14-7.18 (2H,
m, 7.36-7.38 (1H, d), 8. 43- 8. 4C (1H, d).
2, 3- bi s(4- hydroxyphenyl ) -pyri doH, 3-b] pyrazi n-6-yl am n
e di hydrochloride salt OH HZN NN | HC1 N HA OH
[0271] 1.97 g (10.0 nmmol) of 2,3, 6-triam nopyrini dine
[02708 i1 &6l m (1l. @minutd) affi2y3 z—hﬁmglo();hﬁln‘lﬂiinen&ihb@roo]ﬁloride and 242.4 mg

(1.0 mghdh A ISR AL & GisSorr S pitnes it FifRle Ghfoxane-

water! €hé H4eefod ﬁﬁxtﬁreh@w r%ﬂﬁ}%i‘l fbf@ Ro®8lai@ EHen\&@ﬁ/eﬂﬂ Wid ﬂein@ded in
off. The resultin ark-brown solid was suspended

vacuop T heirespitingsgneprdshisal %hh wasqligsplvad i niaal M&@Ee@dttbl%ebtlml_ was

addedgtg1 r4§ nglf, ¥dleﬁlyg g@SWEtF VYR?%({%%H%}I% &g&gﬁﬁned-r&%mgﬁgtMS

colledr¥d]: WUS%G&HOB&&@I. ether and dried in vacuo to give 342.9 mg (85.0 % yield) of
the product as a light-green powder. 99.0 % purity by LC/MS (230 DAD). Mass-spec [ES™]
=331.8. 'H NMR (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-hydroxyphenyl)-pyrido[2,3-b]pyrazin-6-ylamine dihydrochloride salt

HzN\L/\[ )/\:: HCl

[0271] 1.97 g (10.0 mmol) of 2,3,6-triaminopyrimidine dihydrochloride and 2.42 g (10.0
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 solvent 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



128 was col |l ected, washed with diethyl ether and dried

in vacuo to give 3.35 g (83.1 %yield) of the product
w@sgooa/obweswn fluffy powder. 92.6 % purity by LOPOBUSDBH031721

DAD). Mass-spec [ES+] = 331.8. 1H NWVR (MeOH d4)

6.72-5.77 (4H, m, 7.29-7.33 (3H, m, 7.40-7.42 (1H,

m, 7.41 (111, d), 8.35 (1lhpgd). [0272] Phosphate

ester of 4, 4'-di hydroxyben2|l O [O P(O)(OEt)Z] 2

was c[o@lggtg’& vésﬁ&f %hgfe?ﬁygeﬁ%g %ug;\&uenad z&z%%tp We 1151?3 g (83 1 % yleld) of

ar an
the pxbddét ad |a|’my@km ﬂ)dff?lpblwidef 923 Wuril; H#LCTMS (230 BADIMa¥e-spec
,Esﬁ]ngﬁgq itrile To this partially dissolve
[ ? (MEQHC AT 5 AR 1l 799-33 (3L.an)TeA0-7.42 (1H,
m). 74 13%) (7 t hyl am nopyri di ne (DVAP) (478 nu;
) 741Q§H @ﬂ§3\5 (HéIgﬂjergw v) and dichl oronet hane (DCM as
co soI vent The reaction mxture was stirred for 3 d
room tenperature after which it was concentrated
r n ield a yellow-white slurry.
[027#)i)|h§g%}aeyes ?2 f’v\é}g %‘8?‘1’}%@1‘1? ned between sodi um
bi car bonate (satd aq) and dichl oronmethane (DCM . The
aqueous | ayer QCewashed with 2 x 5qnL DCM fol | owed
by extraction off the copbined organicg with 10 nL of 1
M HClI . The DCM ljayer dried (anhyd. MjSO4),
filtered and concent rfé evaporation to
yield the desirgd matef] aoas@jgﬁpgaﬁt el low slightly
viscous oil. The conpound does not re U|re any
purifi cation but i's easily purified by colum

. . h
10275] 4 SRS Rk P prtiet Fof i stz g soptipivas
charge® ﬂviiihmgI @W@rox%%azfﬂs 1thh@4l\ﬂ « l%ﬁ%,l\ﬁao emﬂ%etoﬁmﬁ)e (8
mL). 4T02tips pg.rtg%ly(qﬁsog/eplbmlx@rggae @gb}gdttnethy]mnmedlk% g; 12.94mmelp 7.06

i A T N

d1ch1msnm@1andn®cm fab nd-gdolventa hetrbutiph af piasd \eaﬁﬁhﬁﬂ fo# 3 HAeroom
q,[ wu%wbenm | . NH2 OP(O) (CEt)?2
temperature after which it was concentrated by totary evaporation to yield a yellow-white

slurry. This oily slurry was partitioned between sodium bicarbonate (satd. aq) and
dichloromethane (DCM). The aqueous layer was rewashed with 2 x 5 mL DCM, followed
by extraction of the combined organics with 10 mL of 1 M HC1. The DCM layer was dried
(anhyd. MgSOy), 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; 89%).

[0274] "H NMR (500 MHz; DMSO-dg): 5 8.01 (d, J = 8.6 Hz, 4 H), 7.45 (d, T = 8.5 Hz, 4
H), 4.21—4.18 (m, 8 H), 1.28 (app t, J = 5.0 Hz, 12 H)



N~MNMN NNOPO(OEt)2 [0276] The conpound was
purified by passing through a plug of silica using
weeiwlodmset ate. (M-H) +: cal cd. 604; found 604PC1/TS2003/031721

purity 96% (DAD at 230 nn). [0277] 1H NWR (500 MHz;
DVMSO-d6); 8 8.58 (s, 1 H), 8.30 (br s, 2 H, 7.58 (d,
J =6.8 Hz), 7.54 (d, =6.8 H, 2 H, 7.23 (d, J =
88Hz 2H),720(d,J 9Hz 2H) 4.17 - 4.14
](Dnli% 26 (ﬁ@p t, J = Hz [0278]

[0275bk %M@néé*faéﬁn dwh@meélwd[&)mf ptpﬁ@mww@esm by using the

£ o in acetonitrile
pynmuétl?%]%ﬁdﬁ%%lﬁspﬁ#g@&%g% 2# \%ﬂgﬂégﬁpﬁgtded by addi ng
wat er and then concentration by rotary evaporation

and drying of the solid. OP(O(OH2 NH2 N N
OP(O (OH)2 [0280] 1H NMR 500 )(qg hanol -d4); 8
. , 7.26 (d, J

8.39 (s, 1 H), ms%(d
.51 68Hz,4H)V\D

= 6.7 H, 2 H,
2004/ 030635 PQN z 130 [0281] Phosphate
ester of pyriddpyrazing OP(O (CEt)2 H2N XN,z N
OP(O) (OEt)2 [ O02RZ] NT NWR osz DVBO- d6): 8 8. 05
(d, J =9.0 Hz, 1 H, b 87H22H)743
(d, J =8.6 Hz, 2 H), / (cazdj]gt)z? 17 (app t, J
=7.7 H, 4H, 7.10 (d, J =9.0 , 4.17 -
413(m8|—|),126(appt,Jz50Hz 12H)[0283]

[027 6?'1‘85’ BS aﬁ&mﬁ%as pu%%&%gl%%gseﬁgg through a plug of silica using ethyl acetate.
(M+H)+: calcd. 604; found 604. LC purity 96% (DAD at 230 nm).

' l—

[0277] '"H NMR (500 MHz; DMSO-de); § 8.58 (s, 1 H), 8.30 (br s, 2 H), 7.58 (d, T = 6.8
Hz), 7.54 (4, = 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, 8 H), 1.26 (app t, ] = 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, OP(O)(OH)Z

éﬂ
OP(O)(OH)z

[0280] "H NMR (500 MHz; methanol-ds); § 8.39 (s, 1 H), 7.31 (d, J = 6.8 Hz, 2 H), 7.26
(d,T=6.7Hz,2 H),6.31 (app t, J = 6.8 Hz, 4 H)



OP(O(OH)2 H2N XN~ N OP(O (OH)2 [0284] This compound
was made in a simlar fashion to the one descri bed
W@konme306p0285] 1H NVR (500 MHz; net hanol -d4); BCBUSH03/031721
(d, J =9.0 Hz, 1 H, 7.46 (d, J =8.7 H, 2 H), 7.43
(d, J =8.6 Hz, 2 H, 7.24 (br s, 2 H, 7.17 (app t, J
=7.7 H, 4 H, 7.10 (d, = 9.0, 2 H. [0286] Long
chain ester of pteridine 2004/ 030635
PCT/ US2003/ 031721 131 [0287] The benzil was nodifi ed
[0281] Popsphaterestee pfipyaidopyragmeni t h DMAP as base in DCM The
nodi fi ed Benzil was then condensed with the pyrimdine
to yield the product bel ow. WR‘U’EX 4CH3 \ M N
OCQ( CH2) 14CH3 C
4- (4-am no- riding-74y1) - B ene-1, 2-di ol [0288] This
conpound iswﬁg w N‘r Ing“a 1:1 ratio of the
appropriate gly al/vvit the free base of the
pyrimdine in wat atNa p 7 for ca. 3 h. The

product is isolated by ng the precipitated
free base, washing sequenti a

Yy
(02821 JEKA “{ﬁ%&%@&g@é@s m%@f@% Sl Fiey o g (7300 e, 2
), 7.43 0 s 630 1Y 7 2BER 99, T R S 77 1 4 18, 100 (81 =9.0

851

Hz, 1 ), 4.19.-1213 tm, $H),11.26 (appt30=60HZ 121, 3 Hz, 1 H), 7.71
Hz, (dd, J = 8.4 Hz, J=23H, 1H, 6.92(d, J =
8.3 Hz, 1 H). WD 2004/030635 PCT/US2003/ 031721

OP(O)(OH).
HaN NN O
e B
OP(O)(OH),

[0284] This compound was made in a similar fashion to the one described above.

[0283] Phosphate ester deprotected

[0285] 'H NMR (500 MHz; methanol-dy); 3 8.05 (d, J= 9.0 Hz, 1 H), 7.46 (4, J = 8.7 Hz, 2
H), 7.43 (d, J = 8.6 Hz, 2 H), 7.24 (brs, 2 H), 7.17 (app t, ] = 7.7 Hz, 4 H), 7.10 (d, = 9.0,
2 H).

[0286] Long chain ester of pteridine



132 4-(2,4-diam no-pteridin-7-yl)-benzene-1, 2-di ol
[0290] This conmpound is nade by stirring a 1:1 ratio
wo@booskaoeappropri ate glyoxal with the free baseCDUS100&031721

pyrimdine 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

m.), nethanol (1 x 40 rrL1)31and ether (2 x 40 nL) and

drying in a vacuumdessicator. NH2 N N HZN-N N OH CH
[0287] [[B& BéizilwhshvirlifisdGsinglan aghisiioddy with BVAP gsdaseindpCM. The

modifiol Hohzfl gips Then cognioeg with the pypinpin 16 yista fi¥prScuct bbb,

Hz, 1 H, 6.52 (br s, 2 H)
4-(4-am no-pteridin-7-y phORO(GIHAGHIThi s conpound
atio of the appropriate

is made by sti thg a
gl yoxal vvith Iﬂe i@se of the pyrimdine in water
at a pH of Nt or ca 3 h.” The product is isolated by
filtering thg\ Nated free base, washing
sequentially th X 40 mL), nethanol (1 x 40
nm.) and et her (2 X 40 ) _and. dr i n.a vacuum
dessicator. N2 INN NN O‘PC?&Q%JM Ha N\VR (500 MHz;
DMSO-d6): 8 10.2 (br s, 1 H, 9.34 (s, 1 H, 8.52 (s,
1H, 823 (d, J =6.8 H, 2 H, 8.19 (br s, 1 H,

4-(4- ar&na:zbtérmins,ymbéﬂ)zen& a7died, J = 2 H

8.8 Hz,
4-di ani no ter|d|n7 294 his;. .
02581 s BB P b R g vt e
free baQéJ@f P B#rﬁﬁm?dlﬂé MO¥br Malgh 6118 fofrfc% e£h baRepRuétisisolated by

ne rn water at "'a pH for ca. 3 h. The
ﬁltermg nlm:imempltaed frot hasedwas}umegg@maﬁg gdthswater (2 x 40 mL) methanol

oSSBTy SRR

met hanol

NH,

N\N\

”\N/ N” OH

OH

[0289] 'H NMR (500 MEz; DMSO-dg): 3 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 (d, = 2.3 Hz, 1 H), 7.71 Hz, (dd, = 8.4 Hz,
J=2.3Hz, 1H), 6.92(d, J=8.3 Hz, 1 H).



(1 x 40 nmL) and ether (2 x 40 nL) and drying in a
vacuum dessicator. NH2Z NN | HZN N NI \ OH [0295]

wa k0oNeB66500 MHz; DVBSO-d6): 8 10.0 (br s, 1 H)PCBUSD03/031721
(s, 1 H, 809 (d, J =85H,, 2H, 7.62 (br s, 1
H, 7.55 (br s, 1 H, 6.912 (d, J =85 Hz, 2 H), 6.57
(br s, 2 H [0296] 4-phen2§13-pteri di n-4-yl -am ne [0297]
Thi's conmpound was prepare %y heati ng anmoni um acet at e

ththeaprorlate razine in acetic acid for an
4-(2,4-dgno-pheai l?enzgnq-gé*rdéq led by concentrating the

[0290]5@#‘ E&rﬁﬁﬂg}ﬁ Wﬁﬁ@y fﬁﬁﬁ%‘%ﬁa% 5@{6 @m§%85 %ﬁl with the

free baBb/BE P)yrinfidife iBw4ter ath ) pf 8 farkca( 3 h. Thelproddictiid ifodated By

ﬂlteringﬁﬁé é{e%itgbegi ﬁ;:e éesge vl_v%slgég %ﬁlﬂ%ﬁﬁﬁr \%’5{)\@%{6 H)gp m%:)?r%ethanol
(1 x 40 ﬁ]ﬂ%ﬁg&éﬁer 2 x 40 mL) and drymg 1n a vacuum dessicator.
4-12-(6-Phenyl - pter| din | am no) - et hyl | benzene-1, 2-d

iol HH HN NN 004/ 030635 PCT/ US2003/ 031721
134 [0299] To a suspe 2n of 3- hydroxytyram ne
hydrochl ori de (189.6 n nmL of gl aci al

mml) [
acetic acid was add
N - (3-cyan-5- phen |nz y <N.OH- di net hyl -
forrmm'dine(25 2 he reacti on was
refluxed for 1.5 hours The pr

[0291] 'H NMR (500 MHz; DMSO-de): & 8.71 (s, 1 H), 7.64 (d, ] =2.3 Hz, 1 H), 7.56 —
7.53 (brs, 2 H), 7.53 (dd, J = 8.3 Hz, 2.1 Hz, 1 H), 6.84 (d, ] =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,

I .

[0293] "H NMR (500 MHz; DMSO-dg): 5 10.2 (br s, 1 H), 9.34 (s, 1 H), 8.52 (s, 1 H), 8.23
(d,J = 6.8 Hz, 2 H), 8.19 (brs, 1 H), 8.13 (br s, 1 H), 6.97 (d, T = 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 is isolated by



of the reaction was nonitored by LC/ M5. After the

reacti on had conpleted, the reaction mxture was
w@eomhmesheadown t o ambi ent tenperature and aceti cPEUS2005631721

renoved in vacuo. 5 nL of nethanol was added to the

resulting residue and it was crushed with a spatul a

into a fine suspension. 1Q@3gl of 1:1 m xture of

acetonitrile/water was added to the suspension. The

B RSSO B g4

(1 x 4Pembhawl cthetq2 xi40ahLyamt dryingeih Aesacan deisice@ri N vacuo to
give the product as a greenish-yellow solid. 58.5 %

yi el d. 96.9 Y% purity b C/ M5 (230 DAD). Mass-spec
[ES+] = 360.5. 1H NMR Od6) 2.80-2.83 (m 2H),
372376(m2|—|)6N 6 , 1H), 6.65-6.67 (d,
1H), 6.68- 69(d1, 7.61 (m 3H), 8.45-8.47
(m 2H), 8. 63 SI'EIN N 1H), 8.80 (br.s,
1H), 8.91-8.94 (t2V1H) 9. Uv X 239, 209, ,
279

[(Phenyl pteridi n-4-yl am no) - net hqul'—I benzene-1, 2-di o
[0295] HNMR—NO&II\H{NDMSDD&)T&H@.OW&H@ 2181 ¢, lH) 809 (d J 8.5 Hz,

Y, yhenz m ne _hydrobrom de (220.1
2 H), m(gf S 1ﬁﬁh)§r§ (E’Fzgla%bpaql ebTi8 CSHél?dH)Nésﬁa(bﬁédZ H)
N - (3-cyano- 5- phenyl - pyrazin-2-yl)-N, N -
di met hyl - f ormam di ne (251.3 ng, 1.0 mmol ). The
eaction was refluxed for 4 hours. The progress of
m”@l‘*el’h%ﬁ’cﬂﬁﬂdﬂvéaﬂ -aimet ored by LG/ MS. After the
reacti on had conpleted, the reaction mxture vvas

[0297? g?r%sséei) ‘{Yﬂd s g%h%ﬁtb th%?lfl?é?r %%u?n\?\% cetal g lg.ﬁ tlee aqpﬁcgmate

pyrazmsn Iacetrmgacrdeﬁar aiibowr Cheetprovast Brisslftedibybédeedtratiigahs bdlution by
to a.fine suspensjon, The suspension was added to 45
mtaryneLvaB‘?raH?%mwa Be¥ith ¢iher. solid was centrifuged down,
washed with 45 nL of diethyl ether twice and dried in
vacuo to give the product as a yellow solid. The
product was purified by prep- HPLC the maj or WO
2004/ 030635 PCT/ U8200349§1721 2 product was
col l ected and sol vent S [eno n vacuo. 99.6 %
purity by LOM (23N Xy

Lo

[0298] 'H NMR (500 MHz; DMSO-dg): § 9.73 (s, 1 H), 8.54 (s, 1 H), 8.49 (dd, ] = 8.2 Hz,
J=1.9 Hz, 2 H), 8.46 (br s, 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]benzene-1,2-diol



DAD). Mass-spec [ESt+] = 346.5. 1H NMR (DMSO-d6) 5.56
(s, 2H), 6.68-6.70 (d, 1H), 6.75-6.77 (dd, 1H),
wWG2@40868Y (d, 1H), 7.62-7.64 (m 3H), 8.53-8.B6I/{8003/031721

2H), 8.97 (s, 1H), 9.12 (s, 1H), 9.24 (s, 1H), 9.89

(s, 1H), 10.48 (br.s, 1H), 10.54 (br.s, 1H). WX max =

245, 278, 210. 134 , _

2, 3-Bi s(3, 4-di hydroxyphenyl ) - pyri do[ 2, 3- b] pyr azi E|-C|6-yll\I
[02983.1 J@&lﬂf%%%{{l]‘?ﬁ ?b@dgg:&n%%ﬁneﬂ%:%or@%% 89,8548 0 mmion) b 4
mL obglacigl acetieiadic wiay addeddNhes -dyainw.gcehyp%ﬁaan@ﬁ)%ﬁ’ KnB8y1-

. f.3,3,4,4 -tetrahydroxybenzil we
foma%lglgl(s?lg Rg@gllﬂg i“‘%’ li%rﬂlm8ﬁ %‘hf r‘?ﬁ"fé?’&l%’/"és Fﬂ*f{m@ﬁ Exdrfehowrs.eFhe progress
f the rbstiot 8@k inthitoRs da f O Then.sol vent .
° evvas 1r eﬁ‘gﬁved in V;{:Yl?gd?MS}h%ﬁﬁglp.g{eg@wn?ﬁdrcgg}pﬁg&:f\ﬁ%reacuon

mixtugs Wanrapled dowmptoambi¢nt temperatnte axdchceti stid Gsitdnedvodas vacuo. 5
et her. The forned

j ; f.di | ) .
. offEfnel S A Ao ?eg'ﬂlé‘mﬁ&;g%“‘g’;‘ﬁla}é&w, crushgd Heth apafila into a
fine sesphmsiomnt) wiiofd: 1 MmiMaRWT abSoSikYIE wihiD ivv%s ?gg%dgl% /&%% Xﬁs%lgslon.

duct. 100 % purity by LT
The S‘%{%&Qéﬁg{}‘?f[—l%qom @@_SOBE}CP with &%/RII( MVECHmIAurSo7dbefonfthile/water

twice,(%@)%r%m (o? %)eth&?ol? éO gﬁ%ﬁﬁaﬂg} gtgt):f an%‘d%%a Zn Qgcug%(l)_l ’giv%calé product as
' a greenish-yglley 3ok SBGnlieldy 94,924 m&g%m{ﬁll\\lm H%Bb TAD), Mass-spec

(ES 150 tb IS MR 615} 8 23 m. 256, 3.0289T5 (16 2HD r52-6.54 (4
1H), 665-6.66 (dmtpig) 6.2%-63692(d§1ﬁ)2 VZSPbE (A sHs ™Y 44 BE MY, 598 (s,

and 50 0.
1H), 8.68 (br.s, lrIT-F), .80 (br.s, 1H), 8.91-8.94 (t, 1H), 9.72 (s, 1H). UV A 1y =239, 209,
279.

4-[(Phenyl-pteridin-4-ylamino)-methyl]-benzene-1,2-diol

H

i H
o
N N\ ’
P

[0300] To a suspension of 3,4-dihydroxybenzylamine hydrobromide (220.1 mg, 1.0 mmol)
in 4 mL of glacial acetic acid was added N’-(3-cyano-5-phenyl-pyrazin-2-y1)-N,N’-
dimethyl-formamidine (251.3 mg, 1.0 mmol). The reaction was refluxed for 4 hours. The
progress of the reaction was monitored by LC/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 methanol 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



mol ) of 3, 3" -di hydroxybenzil were dissolved in 2 nL
of 1:1 m xture of dioxane-water. The reaction was
wo edokistesss f or 3 hours. Then sol vent was renovePCT/HS2003/031721
vacuo. The residue was dissolved in 2 nL of nethano
and this solution was added dropwi se to 40 nL of
diethyl ether. The forned dask-red precipitate was
coll ected, washed with ether and dried in vacuo to
produgt wes ElleBtend S@hr@m%éé' leng% o} S}?
DADﬁlu“ty by LG/ M5 (230 A ed%&géago 228 }Aé tyg%]gcédsg;}xo
MeagsspeC MESH] th I\B\z[axnmmds)zrs saros, 219), 366866 9@«1 1H),

6.75-6, ‘}*{::(dd"}H) 5. %‘Pﬁ&;’;?@ @w 63;736%(1%%}51H tx)(Sg{m d?)H), 857 (s, TH),
9.12 (2, B1)BD244s, hmr%yp.qu' I %%aﬁw SXW, BV A = 245,

d|hydrochlor|de sal't
278 2{1 303] 98.04 ng (0.5 mml) of 1,2, 4-benzenetriam ne
di hydrochl oride and 121.2 ng (0.5 mmol) of
4, 4" -di hydroxybenzil were dissolved in 2 m of 1:1
23Bm6ﬁ grh; of di oxane-water. The reaction was refluxed
-BIsGy4-8ihlydroxgpheTlyBrp e o[58 1R ezih-8 RN AR e dthy RS
resi due was dissol ve[da?| n]2 o?mnet hgnmol angorHEi@glt
solution was added dropwi se to 40 nml of diethyl
ether. The fd@Hred dark-red precipitate was coll ected,
vvashed with ekbe@Hand dried in vacuo to give 168.3 ny
7 N0 Y€l pe product. 98.7 % purity by LC M5
RSs- I%%ec [ES+] =330.8. 1H NMR (500 Mz,
B6. MCY2H, d), 6.87-6.89 (2H, d),
7.29-7.31 (2H, d), 7.38-7.40 (2H,
d), 7.50-7.5 F m, 7.99-8.01 (1H d). WO
2004/ 030635 / US2003/ 031721 137
2, 3-Bi s(3, 4-di hydroxyphenyl ) qui noxal i n- 6-yl am ne

(030101 6%/67 A& BuflS) 3221, 6-FdnTnopyrimiame dikyarochloride and 274.23 mg
(1.0 mmol) of 3,3,4,4’-tetrahydroxybenzil were dissolved in 4 mL of 1:1 mixture of

705706(

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-ylamine dihydrochloride salt

OH

HzN N O
o
N/ 0 HCI

OH



NHO OH OH[0304] 98.0 ng (0.5 mol) of
1,2, 4-benzenetriam ne di hydrochl oride and 137.1 ny
w@ 2003/0308D1 ) of 3,3',4,4"-tetrahydroxybenzil wWeeBUS2003/031721

di ssolved in 3 mM of MeOH The reaction was refluxed

for 6 hours. Then the reaction mxture was cooled to

r.t. and added dropw se tol3® nl of diethyl ether.

The formed dark-red precipitate was coll ected, washed
with ether and dried in vacuo to give 184.0 ng (84.7

| d) th duct. 97.7 % ty b LC/lVIS
10303 804 ply 206 emsmBetn s frtonrenenismmis dibyikiilofNe Sug Sehing (0.20
6 7 6.88-6.89 (1H,
mmoﬁ of 33 dﬂl?fes Q?b?r%)_] wr%e d§s§g16§cp lfllé—fﬂﬁ(ﬂfrp Emjgure of i qxg&p-water

The r@ﬁgjlon Waomfinxed for(311’td;u|r£i 71"then s%llvent Xvas Iremoved)m t1))acuo The rFs]gdue

en eridin am no) - benzenes
was dRSMNELRY %@ﬁﬂm‘f opbtuERoIu o agied dopBet OriL vt
diethyd ¥thef/THE f&t%i’&i %ﬁlt%g Gfas L}ﬁfﬁg}efl %v%%teg tf,.ﬁ'_t'her Ng dried in

( DMBO- d6 17- 7. 19
vacuoto giye 9 1912 634 yield). ﬂ@&ﬁi‘o&% 976t pihit @ o

sl 1 Bl S s O 5, s

(4H, 1h), (8-ORDEN),- 1 B7i 161 (ME4 )y T.2 Jaau ! i
1 ydr ochl or:)de sal t ( I—Iy §U7'3q I bnﬁ%@@%‘ﬁ%@g’a")%-o“ 8.06
(1H, ‘51 eld. 85%purity by LC/ VB (230 DAD). Mass-spec [ ESt]
= 367.7. 1H NWR (DVSO d6) 7.39-7.40 (1H m,
761-7.72(3H m, 7.73-7.77 (2H, n), 8.60-8.67 (4H,
n%, 9.01-9.02 (1H, M, 9.92 (1H, s), 11.58 (1H, br.s.)
2,3-Bip momhmsd)qummmmmﬁe ldéydradhloride salt

OH

HoN
T e

OH

[0303] 98.04 mg (0.5 mmol) of 1,2,4-benzenetriamine dihydrochloride 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
cther. The formed dark-red precipitate was collected, washed with ether and dried in 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
(1H, d).

>



R2\ NO Br \ NO2 N 1) Conc HC Br,,: NON R2-B(CH)2 /

+ 11 2) NaCH % P(P )3, 1(X03 N NH2 NH2 NH2 N NH2 RI
WOR00R0306235 10% Pd on carbon R2 N R2 \ NON R3 MERUSN03031721

H2NSGBH RI Rl WD 2004/ 030635 PCT/ US2003/ 031721 139

Schenme B: Br | NO2 1) Cnc HCI Br NON CH3000H, Fe Br

NON + 11 NH NH2) NaOH ,,; N NH2 ),: NNH2 2 2 Rl Rl

RL R2-NH2 HZNSO3H Br /NN R3 NON R3 B(OH)2 I ~~ N
_N'R2 / MNR2 Pd(dba)3, P(Ph)3, K2C8 HH RL R1

2,3-Bis(3)8dBlydoxpplemyl) pwinexdlint6-ylanjine fiydreckoridesalhe- 1
-oxide 2N j::;isl2:::i.. Br i

OH
OH
HzN Na g HCI
\@[N/ O HC1
OH
OH

[0304] 98.0 mg (0.5 mmol) of 1,2,4-benzenetriamine dihydrochloride and 137.1 mg 0.5
mmol) of 3,3°,4,4’-tetrahydroxybenzil were dissolved in 3 ml of MeOH. The reaction was
refluxed 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. 'H 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—Hydr0xy—5-(6—phenyl-pteridin—4-ylamino)-benzenesulfonic acid

[0305] 70.1 % yield. 83 % 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, 5), 9.80 (1H, 5), 10.51-10.53 (3H, m).



0- 10309] 4-Brono-2-nitro-phenylam ne (2.48qg,
11. 4mmmol ) was m xed with cynamde (1.51 g, 36 mmol)
WO p00a/0RB35L vial. The m xture was heated to 10PCTZU$1003/031721
the m xture was totally nelted. The m xture was
cool ed down to roomtenperature and 6.5ml concentrated
HCl was added. The m xtu was heated at 100C for 40
m nutes and cool down in {ge water. 6.5ml 14M NaOH
was carefully added to the above reaction mxture. The
5-(6-Pherdyiteridini-¥emine)-quinelindaeldiydeachivaidesélbr 2 hours t hen
cool down to roomtenperature. After filtration, the
preci pitate was was e} several tines with water,
met hanol and dit heyt OHo renove the starting
material. 0.739g prod was obtained. Yield: 27%
ESI - M5: [ MeH] +, 241, 243, NVR (DMSO-d6): 8 7.48
(d, J= 9.02 Hz, 1 Hi v qd= 902 Hz, J2 = 2.14
Hz, 1 H), 8. 26 (d, WD 2004/ 030635
PCT/ US2003/ 031721 10] 7 onp- 5- net hyl - benzo|
1,2,4]triazin-3-yla N1 -oxide H2ZN Y NI N N Br
O [0311] 4-Brono-2-nmethyl-6-nitro-phenylam ne (Ig,

4.33mmol) was m xed with cynam de 0. 5q,
[0306] gg.wmid%ln@%mﬁﬁyrbyduQM( 'Od:PAD)'hM( X I[ES—\III{ED 3?%’é§t g‘é

o gSEHtSV Dly: THIEN LMD Y PR s o

m),9oTtyeozgs{Jhﬁ)e@m(mLu);ﬂM(mamq at 1ooc for 2 hours
then cool down to roomtenperature. After filtration,
preci piitate was washed several tineswith water,
[0307]ééféle€ﬂ¥@rcé’ﬁ€|ur8|theyl ether to renove the starting
material. 0.4g product was obtained. Yield: 36%
Schem§§ M5: [ MHH] +, 255, 257; 1H NMR (DVSO-d6): 8 2.45 (s,
, 7.81 (d, J=1.97 Hz, 1 H, 8.26 (d, J= 1.97 Hz,
1 H). 7-Benzo[ 1, 3]dioxol-5-yl-benzo
2,4]triazin-3-ylamne-1-oxide H2NYN

! "

Br N SN
Br NO: 1)ConcHCl SN R,—B(OH), )\
+ | | Pd(dba),
2) NaOH NZ i, P(Phl, KCO5
NH, NH, 2 Ry
R R

H,, 10% Pd on carbon

R, Na N
_Ro—NH

)\ Pd R3 HzNSOaH N NH,

R4

4

R,

>_

Ry



"ONNI,N+ Qi I 0O/ [0312] To a solution of
7-Brono-benzo[ 1,2,4]triazin-3-ylamne- 1 -oxide
W@ 21930685 21mmol )  dissolved in 6L N, PCT/US2003/031721
N- Di net hyl acetam de in a 20mL vi al,
3, 4- (Met hyl enedi oxy) phenyl boronic acid (68. 6ng,
0.41mol ) dissolved in In_ethanol and potassium
carbonate (32.4 ny, O.Sﬁﬁﬁﬂ) di ssolved in Inml water
wer e added. Tri phenyl phosphine (9ng, 0.034nmol) and
SchemdBi s(di benzyl i deneacet one) di pal I adi um (0) (9ng,
9.83unol) were added to the m xture. The m xture was
reflux overnight. The crude product was poured into
50mL saturated NaHCO3 sol ution, and CH2Cl12 was used
to extract the product. S§ vent in the organic phase

o.enoved under wBe NI e r Bes| S
Brl fi eﬁklby Cone8far atl i Ngjim
nzo 3] mhoaxol - D@ z , 2, 4]tr| azi e -
Wi i sol at ed X\O 2004/ 030635 PCT/ US QOS/ 031721
R141 Y| eI d: 34.5% ESI-Ns: [ MEH +, 283; 1H NMR
(DVMBO-d6): 8 6.09 (s, 2 H, 7.04 (d, J 8.12 Hz,|1H),
7.27 (dd, J1= 7.88 Hz, J2=1.58 Hz, 1H), 7.37 (s| 1 H),
7.58 (d, J=8.12 Hz, 1 H), 8.10 (dd, J1 =R, BN&G| HNSO:H
J2=1.86 Hz, 1 H), 8.25 (d, J=1.86 Hz, 1 H). 7-Benzo|
1, 3] di oxol -5-yl -benzo[ 1,2,4]triazin-3-ylam ne | H2ZNYN~
INNO/ [0313] 10 ny
7-Benzo[ 1,R] diQXxo -5 yl -benzopl.gdog] tri azi /Tne_
1- oxi de was s Ned in in-a mxture of
N- Di net hyl ace 'ﬁ%kﬂhla! | mra@whpenak.c0hol i n| a §Orm|
vial with a sep tum Batal ytic anount of 10%%®al | adi um
on carbon was added to the mxture. A balloon filled
w th hydrogen was pl aced on the top of the vial. The

] xture M erature for 2 hours.
[0308]&%({%0\?5“20&?5& t#lg Pe egga | adi um and car bon.
Preparative HPLC was used to isolate the final

product. 5 ny 7-(2,|‘GzNJ\FﬂiQ]\a\Vj'\Lenyl)-
|
N‘N*’ Br

|
o

[0309] 4-Bromo-2-nitro-phenylamine (2.48g, 11.4mmol) was mixed with cynamide (1.51 g,
36 mmol) in a 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 HC1
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+HT', 241, 243; 'H
NMR (DMSO-de): 8 7.48 (d, J=9.02 Hz, 1 H), 7.89 (dd, J; = 9.02 Hz, J; = 2.14 Hz, 1 H),
8.26 (d, J=2.14 Hz, 1 H).



benzo[ 1, 2, 4] triazi n-3-yl am ne was obtai ned. Yield:
53% ESI-Ms: [MrH +, 267; 1H NVR (DMSO-d6): S 6.09

W@ 2004830635 7.04 (d, J= 8.00 Hz, 1H), 7.33 (dd,PQ}/8S2009031721
Hz, J2 =1.76 Hz, 1H), 7.46 (d, J =1.51 Hz, 1 H), 7.58
(d, J =8.84 Hz, 1 H), 8.12 (dd, J1= 8.84 Hz, J2 =1.96
Hz, 1 H), 8.39 (d J=1.96 iy 1 H).
7- (2 6- Di met hyl - phenyl ) - benzo |

(0310} 723:8h3d-5 3B RGP tria oS Mandid N OB TO 2

7- Br orm benzo[ 1,2,4]triazin-3-ylam ne-1-oxi de (100ny,
0.42mmol ) dissolved in 6mL N, |[N-Di net hyl acetam de in a
20mL vial, 2,6- dinmkk r onic acid (240ny,
1.6mmol ) dissolved in | gl and potassi um WO
2004/ 030635 PCT/ US2003/ N317 #42 carbonate (64 ng,
0.6mml ) dissolved in | mNwatér wlre added.

Tri phenyl phosphi ne (9rrg, 00. 034mml) and

O RO -
(0.5g,r1efdmcd) ands Hpatidine m irC4 20IA1 VD U6 mi¥ise WALKGEEI t85ux

gg saturated NaHCO3 sol uti on, and CH2Cl12 was used
overnight. dhemixfure as gpeleddewn Ryoomiemperatiie and t AN as

d |
carcfily Rl Gl B SN mi{ARNR nel of P06 AROu RSBl 1o
room tdnwmthrel Aftar Alration, tht pmtipitate vespvdshed 3t iines w1th water,
0% Pal | adi.um on carbon was added to th
acetorg; @Lﬂgt&eylﬁ 519 TSBI9VE Meisizing materigl, Qﬂtggpé %@%P@é@@d ovield:
36%. EQF-MS)QWfH]t*f@ssvm ‘HTNW[RF@\&SD% fﬁg 281 81O 1.97

erature for 2 hours [1te s
Hz, lmg)%(d,@[d*r LAY & 1dBr bon. Preparati ve HPLC was used
to isolate the final product. 60ny
7- (2, 6-D net hyl - phenyl ) -benzo[ 1, 2,4]triazin-3-ylam ne
was obtained. Yield: 60% ESI-M: [MH +, 251; 1H NWR
7-BengalVSidEpL-5-51-Bedd| 1,3 4]thatid-3-yldmid-1Zodide (i n, 3 H),
7.62-7.58 (m 2 H) 7.95 (m 1 H).

7- (4- Phenoxy- phe zo[l 2,4]triazin-3-ylamne
H2N)1 -, N NN %9 S‘IJL Q a sol ution of
7- Brono- benzo| 1,2 4]N“| 8 -ylam ne- 1 -oxide

(100ny, ‘N¥

[0312] To a solution of 7-Bromo-benzo[1,2,4]triazin-3-ylamine-1-oxide (50mg, 0.2 1mmol)
dissolved in 6ml N, N-Dimethylacetamide in a 20ml vial, 3,4-(Methylenedioxy)
phenylboronic acid (68.6mg, 0.41mmol) dissolved in 1ml ethanol and potassium carbonate
(32.4 mg, 0.3mmol) 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 NaHCO; 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-5-yl-benzo[1,2,4]triazin-3-ylamine-1-oxide was isolated.



0.42mmol ) dissolved in 6mL N, N D nethylacetamde in a

20mL vial, 4- Phenoxyphenyl boronic acid (177nyg,
w@:2®3m03mwB) di ssolved in Iml ethanol and pot assPCmUS2003/031721

carbonate (64 ngy, 0.6mml) dissolved in |ImM water were

added. Tri phenyl phosphi ne (9ng, 0. 034nmol ) and

tris(di benzylideneacetone), di pal | adium (0) (9nyg,

9. 83unpl) were added to tHe mixture. The nmixture was

refl ux_overni The grude product was poured into
Vicld 5t BSF WS Ul o 1805 TEOMGR (OMS e SRt 2, Tdelds J -

t he pr t n
81214 lﬁ?(e’frr%f/é uher@\%dﬁmISg#ﬁ% {Héﬁa'ﬁ;@m@, i'ssgq’vé?s'lﬁnﬂz’l
H), 8.80 (ddx¥ur .86 HZ2b = N6 Nz Hipt8nd @cétandallzanH) |l m et hyl
al cohol in a 20m vial with a septum Catalytic
amount of 10% Pal | adi um on carbon was added to the
m xture. A balloon filled with hydrogen was placed on
T-Berkf2 3j0ix sy Beiond. 2 4TgfsKMamonas SUirred at room
tenpérature for 2004/ 030635 PCT/ US2003/ 031721 143
2 hours. Celite vvas used to renove the palladi um and
carbon. Preparat iHaN ﬁBL sused to isolate the
final product. 20ny
3- ( 3- Ami no- benzol[ 1, 2Nqﬂ 2R
obtai ned. Yield: 15.4%" ESI - M5: ,
(DVMBSO-d6): 8 7.09-7.13 (m 5 H) 44 (m 2 H), 7.62
(d, J=8.89 Hz, 2 H), 7.87(m 2 H) 15 (dd, J1= 8.89
Hz, J2 = 2.34 Hz, 1 H), 8.43 (d,03-~= 2.34 Hz, 1 H).
7- (2, 6- D met hoxy- phenyl ) - benzo| {
1,2,4]triazin-3-ylamne H2ZN Ny N, \ NO 1 [0316]
[03137 00 angsBIBehzal, 3<]Jd10)?elBT-phlnenb€[ﬂ 2 triazin-3-ylamine-1-oxide was

dissoltch ahiXEie SLATAR, N-BimslhyIgAeiaios Ao gyl Sgpol i a 20ml
vial w‘{ﬂhaal Sr?gm%lnp 'ng‘t iy o{‘ﬁ}ﬁbfunt R ?Wlﬂﬁ'é&iﬁmcorﬁﬁrﬁorﬂ widHied to the mixture.

ved in Inm ethanol and potassium
A balban rﬁ:ﬂnémth Ky@ldogen, w3 phacrd bh thiti tep of thedridlnThevnixtateayas stirred at

re added. ,Triph hosphi.ne (9 034l nd
room YRS 3 OB CaLtE PO e S PEinG RAL S ap G Carbon
Prepafhti® 8 WIALI0 wwEtisedad dexthté the finAPpratiddtus ﬁlg 7TtEi‘6JlD1fhEﬂinpM@1§'1)
reflux overnight. The crude_ product SD {o
benzofha#t]triazin-3 -ylamme was obtained. Yield: 53%, ESI—M [M+H] 267 HNMR
(DMSO-de): & 6.09 (s, 2 H), 7.04 (d, J= 8.00 Hz, 1H), 7.33 (dd, J;= 7.91 Hz, J;=1.76 Hz,
1H), 7.46 (d, J=1.51 Hz, 1 H), 7.58 (d, /= 8.84 Hz, 1 H), 8.12 (dd, J;= 8.84 Hz, J,=1.96

Hz, 1 H), 8.39 (d, J=1.96 Hz, 1 H) .

7-(2,6-Dimethyl-phenyl)-benzo[ 1,2 ,4]iriazin-3-ylamine

)

[0314] 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 20ml vial, 2,6-

dimethylphenylboronic acid (240mg, 1.6mmol) dissolved in 1ml ethanol and potassium



saturated NaHCO3 sol ution, and CH2Cl2 was used to

extract the product. Solvent in the organic phase was
wo emea3sinder vacuum The resi due was di ssol vedI/Us2083/031721

m xture of 2mL N, N-Di nethylacetam de and I m ethyl

al cohol in a 20m vial with a septum Catalytic

anount of 10% Pal | adi um on g?r bon was added to the

m xture. A balloon filled wih hydrogen vvas pl aced on

carbclf (BP el ghitionf bBsatuel & IRuSiaterdveif acdick Brpherpinto@ime Ome
0.034nh8olpahd &Ii(dimrao?ﬂdﬁféh&%he) ﬁ’fpﬁﬂﬁﬁﬁh‘ (U)9(9HPgL§ 888motSfde added to

t0|solatethe i nal roduct .

the mpxtpre. Ebemiireoxas tsflax wglmgéh pr l;rlmlezpmducawamp@nydl oo Hi@ml

BN Al 153 ik s g g Bl o

orgaritc phase Wa8fenfdvedlmdér Bidulnn, THe tehidud wad dissblvelFin® B lé of 2ml

. . 66(dd, J . . . .
N, N-yitdic ity mh gt alsopel 5200l pvifh a septum. Catalytic
4
amotﬂa?@fﬂff_({% gg@%ﬁ%ﬁ%ﬁ?ﬂb e%z%g &dlto éﬂe fhtl)?tluraez A ba, 001|1 ﬁlled Wlth
hydr q@my\ms pldced\on the top pﬂBIB')V]ial Tﬂeansmlra twas rstln'éd at room temperature for

2 hou(rs_[ g{?ﬁgowgsgpsé &H,rmhjdv& I .n 3 dﬁgﬁ%q%eP%epal%)t(ive le-]PLC was used

to isodtOiheEinaY hragedtas0me 7l(Q 63D1?-&!%ﬂy1 3 ﬂeﬂz‘oPlJQMhtnazm- 3-ylamine
phenyl boroni c acid di ssolved in I'm

was @Gmﬁ‘omﬂﬁcﬁ%@t H{Mét oﬁét ,eH RMSE-éain®d?2.P3 (s, 6 H),

v RSB A ORI o, e

di pal I adium (0) (9ng, 9.83unpl) were added to the
m xture. The m xture was reflux overnight. The crude

roduct . wa our t.o.5 sat urated NaHCO3
7'(4'%1’%?'8“ lge“épégzﬁf 1-9edM§ extract the product.
Sol vent in the organic phase was renoved under
vacuum The rg¢jNlue Nas_di ssol ved in a mxture of 2m
N, N-D net hyl acetaﬁde dyl mM ethyl alcohol in a 20ml
vial with a septury.Cal i ¢ _anmount of 10% Pal | adi um
on carbon was added No tte ne. A oon filled
with hydrogen was placed on top e vial. The
m xture was stirred at roomtenmper&ure”for 2 hours.
Celite was used to renove the palladi um and carbon.
Preparative HPLC was used to isolate the final
[0315) r’hmjmluticﬁﬂoﬁj -Bromo-benzo[l 2,4]triazin-3-ylamine-1-oxide (100mg,

7-(4-1 - yl.).=b 1, 2, y] am ne was
o.42nggpl tssolved o fia L Bl Hostaninh i a S bals -t
PhenéBWRéryAforonie aéld3(47‘f1§g, @83?9)1%[1013 d%301v8d in 1m! 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 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-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



J=8.66 Hz, 2 H, 7.61 (d, J=8.85 Hz, 1 H), 7.77 (d,

J=8.66 Hz, 2 H, 8.16 (dd, Jj = 8.84 Hz, J2 =1.89
woi2004030635 8. 43 (d, J=1.89 Hz, 1 H). PCT/US2003/031721

7-(2-Trifluoronethyl -phenyl)-benzo [ 1, 2, 4]

triazin-3-ylamne H2ZN ~N N, / N F3C\ WD 2004/ 030635

PCT/ US2003/ 031721 145 [03 4‘_?§ To a solution of

7 Br ono- benzo[ 1,2,4]triazin-"3-yl am ne- 1- oxi de (100rrg,

2 ho% ?F%fnm\%#s us OI‘IG%%SIS Flgﬁ,émd}}l}lm agll-ﬂgﬁ{ﬁ%tﬁ %ﬁﬁlrg%lg ni{gfc was used
to isolalthBHnal %ISM%QB—‘(WﬁQ—bb&déW 4 Bof nzomtnle as

pot assi um car bonate di ssol ved in

obtaingdy ¥mlwﬁévm$dMSTfM¢Hén3€@h&mm SEodor 7 09.Htot, 5 ),

70 QL AP AR S U 9

1 H), 8eiBl(dx/ 0 2SArHgMtH). The crude product was poured into
50ml saturated NaHCO3 sol ution, and CH2C12 was used
to extract the product. Solvent in the organic phase
was renoved under vacuum The resi due was di ssolved in

T G ot gt AR SgagLar de and 1 et hy

al cohol “i'n Onl vi th a”septum Catal ytic
amount of 10% Pal | ummpgn carbon was added to the
m xture. A balloon TilY®d) hy@ ogen was pl aced on

the top of the vial. TNeg e was stirred at room
tenperature for 2 hoursN Ce |teused to renove

t he pal | adi um and carbon. Prepar HPLC was used
to isolate the final product. QOny
7-(2-Trifluoronethyl-phenyl) - bénzo[ 1,2,4]triazin-3-

1 G i iy g LB iy
0.42nfm6l) dissblvedinSnelaN X Dilnetiylacétatifide/inS02 (i vidl, 13)6-ditnddoxy-

e b . L s i reponss
(64 i, kbl BhoclPePig A i added, Triphenplphosmiine Oy
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 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-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-ds): & 3.71 (s, 6 H),
6.80 (d, /= 8.47 Hz, 2 H), 7.36 (t, /= 8.39 Hz, 1 H), 7.52 (d, /= 8.85 Hz, 1 H), 7.66(dd, J;
=8.85Hz, J;=1.91 Hz, 1 H), 8.00(d, /=191 Hz, 1 H) .



0.42mmol ) dissolved in 6mL N, N D nethylacetamde in a
20mL vial, 4-biphenylboronic acid (164ng, 0.83nunol)
waele@gobosedl i n Il et hanol and potassi um car bonetBUSBA3/031721

ng, O0.6mol) dissolved in ImM water were added.

Tri phenyl phosphi ne (9ng,: 0. 034mmol ) and

tris(di benzyli deneacet one) gipalladiun1(0) (9ng,

9. 83unpl) were added to t A8%m xture. The mixture was

reflux overnight. The crude product was poured into
7-(4-+-Bowyl-pbenyl)reneo] 1M HOGZIn-dgilamingn, and CH2C12 was used

to extract the groduct. Sol vent in the organi c phase
was renoved undelN.yat

in a mxture of 2m |N, 2004/ 030635

PCT/ US2003/ 031721 Nag B

al cohol in a 20m vial" with a jlum Catal ytic anount
of 10% Pal | adi um on car bon added to the m xture.

A balloon filled with hydrogen was /placed on the top
of the vial. The m xture was stirréd at room

[0317]t BoReslation & T-Brordo et df1,2@riakia-plamitset-okler(e0onig, t he

pal | adi um and carbon, Preparatjve HPLC \Naf Xsﬁd tlo
0.42mmep) digsalved rom] NaN-Braefhylacetamidg m a 20ml vial, 4-z-butyl-

pheny SRR B (b, O RSRAR LSy iy Rt B Bt goonate
(64 mg, Mdﬁ)ﬁss&vé’d_ #l1rhhwatkr Were added) Tripheylphospiin§$9mgm 2
0.034myhi g i iperigneageigho)iptyginy Dy g o Py §oieyled o
the mi‘ligge.jﬁﬁte hiR@rd%as QelﬂHk;ova@%g.zTﬁel&@db‘ﬁo&ﬁct e %)@uf[ed into 50ml

riazin-3-ylamne NYN N. N O 10- 0320]
saturatEd NaFHD 1 golwionp and7CHpGhysvas @ﬁe_ddp extract the product. Solvent in the

12 Al triazin.s. A
orgaf sy R A 0 SAALE s o R o2
N, N—]girﬂéthylé’cegﬁx!ﬁaelﬁhnﬁl am? gﬁ@h?lﬁohogeﬂ aJItZ(QrihBﬁagwitE a88ptoml. )’Jatglytic

I Ssolved I n et hanol an Qltassli um carpon X
amountpf 10%, Rabiadivyn on euben Bas fiei i Dpaiatreh Boliptagiod Wit
hydro gérﬂl g%&}l%&ﬁ%&%ﬁg {dri)eot(tﬂggi'al. ;a‘hg %‘ﬁgﬂ‘ﬁ?é WaPdifred at room temperature for

enzyl I deneacet one ip adi um (0) (9nlgl,)
2 hou3. B3litewla) uveErte ramdecithepatlibumand garbon. Mreparative APECwieas used

) iso]tg%%}g égﬁ‘ﬁé{ﬂ{gﬂ W-%- lljlgy?-p?urer?yq)ql%nzo ?2,%52%9—3i-ﬁ518ine was
obtained. Yield: 18%, ESI-MS: [M+H]+, 279; 'H NMR (DMSO-dg): & 1.34 (s, 9 H), 7.53 (d,
J= 8.66 Hz, 2 H), 7.61 (d, J=8.85 Hz, 1 H), 7.77 (d, J=8.66 Hz, 2 H), 8.16 (dd, J; = 8.34
Hz, J,=1.89Hz, 1 H), 843 (d,/=1.89Hz, 1 H).

7-(2-Trifluoromethyl-phenyl)-benzo[ 1,2,4]triazin-3-ylamine

HN._N
\NreN O O

FsC



solution, and CH2Cl12 was used to extract the product.
Sol vent in the organic phase was renoved under
wo amume3sThe resi due was dissolved in a m xtureCDUSONE031721
N, N D nmethylacetam de and Il ethyl alcohol in a
20m vial wth a septum Catalytic amount of 10%

Pal | adi um on carbon was adgggl to the m xture. A
balloon filled with hydrogen was placed on the top of

[0318] e assodtion BI9-Biokiob&hz¥fS), HeidARd. Ml qﬁcgug PR Hode

0.42 for 5 hours. Celite was use
D) Siarvd inford PaNDimethiicetauside i $X0nt] widls LA Borohikhy 1

Phenyﬁﬁﬁgi#]lgg lgggﬁn}g Jf)loggglgﬁglg fi&ssglvgq 1y jmabsthangl gnds ppisesivmscarbonate
(64 mg.Ginned). d1ss¥lveti(iin 180 3Mter K2k Med Mﬂﬂeﬁxlpﬁgiygxn]e:j‘gmgl

6. 54 , ;
0. 0341%%%821%@%egyllﬁeg%cp@ngbldlpguadﬁl.rm@) 9mig, 9.83urdollhvere added to

8. 63
the mlihliiél '.I(Hé%lxﬂﬂ'e'wgs %%6’8%%%0%%%@55%@9%@&%1
saturated py qﬁ@ﬁﬁohtm, dnd/ CHyER 20k Lisdll t@]ek&h@l%hé‘pl%dﬂétagélo&t in the

To a sol ution

orgamg%géig n\%asggngée[d @'ﬂf &?‘W‘P’a The, r§1d}p|egms nlgssolyed Uxa texture of 2ml
N, N—]Dlh&fﬂi@acetaﬁhn&@&ﬁ@lﬁll ch?lsengi% n%fl 5‘2% 51 with a septum. Catalytic

Iacet am de 1N

amounbpgé drlle mcﬂﬂcmglmomwaajac(dwm;a ngx&&mmb%lldéhifﬁléh\éﬁﬁl
4
hydrO%eﬁ vlre[y?l%'é{i] 3R t?)g &f B}?t {né)?tﬁ{%,é?ag%tggg gt ror;)r?n temperature for

I SSO

2 hourE rCopitewyd wed s enieve(th %'?Qll)

o iy Wy myﬁndene aeE: effgahlleadﬂmg lodrban, F%gﬁatlezs HPLC was used
0 isolgje the ﬁlﬂi‘ﬁ ? e20mad dZtEﬂqom@nnmxl-pheayl) “beazofil )2(4}sz@§-
y1m1rk&$ds%ta%¥e%f Bidlitic ShoReryde pﬂ’gﬁ‘i’“ O R S S5 7.56

Oml sat ur at ed
d,J= tB5@HtZr bEl), 7.6(k(dy/edki66 HzSDEYEN68-7130the 3 H)rgzggl(g ﬁhg%% Hz, 1
H), 81‘@’?& L L) G‘(_g%,lf er vacuum The residue was di ssol'ved
mxt ur * N, N-D nethylacetam de and I nl et hyI
aIcohoI ina 20nml vial with a septum Catal ytic
anmount of 10% Pal | adi um on carbon was added to the
ure. A balloon filled with hydrogen was placed on

'Blphf’rﬂé -4 Ypegrold e liriagin-3-Fheamine xt ur e was stirred at room
tenperature f 2 hours. Celite was used to renove
t he pal | adi um(a'gliﬁ‘!i\gﬁI sTo} reparati ve HPLC was used
to isolate the final ‘
7- Di benzof ur an- 4- )"f

[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 20m] vial, 4-biphenylboronic
acid (164mg, 0.83mmol) dissolved in 1ml 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 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-



obtained. Yield: 3.9% ESI-Ms: [MHH +, 263; 1H NMR
(DMSO-d6): S 7.46 (t, J=7.62 Hz, 1 H, 7.57 (t, J=
wQ202088352 H), 7.72 (t, J= 8.85 Hz, 1 H), 7.8PCT/US20837031721

8.20 Hz, 1 H, 7.90 (d, J=8.07 Hz, 1 H, 823 (m 2

H, 8.38 (dd, J1= 8.84 Hz, J2 = 2.06 Hz, 1 H), 8.63

(d, J= 2.06 Hz, 1 H). 7-Neiéht hal en-1-yl-benzo [

1,2,4] triazin-3 -ylamne H2ZN I N N, ~N [0322] To a
D1met$1§11anétamutIe@fnd7l-nﬁreth}Ib alcehxﬂoﬁ a0l 414l Kiithzi S&pﬁny |Gapd1 e andount of

10% T4 49 PO W 0ol A e SBiviro s pallopmgH onYh Isresemvas
placed’@i ﬁféqﬁé 913%1@ IRl Pfﬁgdﬁ@%{}? a9 g&%gdlat rodh ééﬁ%t at(l.ileﬂ’m ‘hours.

I ssol ve anol assi um
Cellteomsbmnétcere(rﬁ)&e the, pall@dlﬁmmid)carhoasBiepadtlva-IPIxC wﬂused to isolate

e S e RS USSRPS AP 2, RO B Vit

12.198) H33M1S! [l\/I¥Hr62993| HEANR (DMSOLAS): $E41 (Hhel H)ﬂ7><5o'(fn$ 2/H§ 7.55
refl ux overni The crude product was poured iInto

(m, 2 5Q.64 &, a8 HmaHHQB7 8% 6nud Hou. Ot 2:141)3@1221 (ids/nrs%84 Hz, J;
_ h ol vent in the organi c phase
193tﬁzef<f{é,%%3e{§1 er V Eﬁ The residue was di ssol ved
in a mxture of 2ml N, N- Di net hyl acet am de and | ni
ethyl alcohol in a 20m vial with a septum Catalytic
unt o .adi m on, carbon was added to the
‘Benﬁ‘ir)TE‘F‘i‘Pr‘ &y }5{6‘%?( gghl‘f‘?l}ﬁ a¥a®ieh hydrogen was pl aced on
the top of the Viiﬁh The m xture was stirred at room

tenperature for te was used to renove the
pal | adi um and car bo Pr :

isolate the final proguctx~10

7- Napht hal en-1-yl - benzo[ 1, 2, 4] tCS

obtai ned. Yield: 8.8% ESI- ‘ . 273; 1H NWR

(DVMBO-d6): 8 7.54-7.69 (m 5H) 784 (d, J = 8.31
[0320{0 a]s(ohﬁtlon7olfl)3481(o%~be(1&0[182 Eﬁnﬂn-s%ﬁmmn&l%ﬂ(mbxﬂ@

0. 42n3m(1,’8 dispdlried insmadN, [N—Dlmeﬂn]yiacﬁfamuiﬁ ma;ao)nlph%dn 3tBengofyvapboronic

i R8T 8 L S0 PR A o4 me

0.6mmol) dissolved in 1ml water were added. Triphenylphosphine (9mg, 0.034mmol) and

3-yl am ne was

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 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-
Dimethylacetamide and 1ml ethyl alcohol in 2 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. 10mg 7-Benzofuran-2-yl-benzo[1,2,4]triazin-3-ylamine was obtained.
Yield: 9.3%, ESI-MS: [M+H]", 263; "H NMR (DMSO-de): 3 6.54 (s, 1 H), 7.29 (t, J= 7.22
Hz, 1 H), 7.36 (t, J=7.23 Hz, 1 H), 7.64-7.71 (m, 3 H), 7.34 (dd, J; = 8.86 Hz, J, = 1.86
Hz, 1 H), 8.63 (d, J=1.86 Hz, 1 H).



0.42mmol ) dissolved in 6m N, N D nethylacetamde in a

20m wvial, 3- hydroxyphenyl boronic acid (114. 5nyg,
w@:2®3m03mwB) di ssolved in Iml ethanol and pot assPCmUS2003/031721

carbonate (64 ngy, 0.6mml) dissolved in |ImM water were

added. Tri phenyl phosphine (9ng, 0.034nmol) and

tris(di benzylideneacet one) 1gy pal | adi um (0) (9ny,

9.83unpl) were added to the m xture. The m xture was

reflux overnight. The crude product was poured into

. ti.on, and CH2Cl2 was used
7D1b?g£8éfy({a§gi€?f.$%nggg @ﬁﬁ% %(#%HF in the organic phase
was renoved undgr vacyum The resi du as di ssolved in
a mixture of 2nfi2N / F de and I m ethyl
al cohol in a 20m v I al
amount of 10% Pal | Bliyn i
m xture. A balloon fi Ied dr ogen was pl aced on
the top of the vial. The mxt s stirred at room

e 004 030635 .PCT/ US2003/ 031721 149
r0321} SR ol PhrapfdSaeali L Azt laRweheride (1H9mend
0. 42nﬁﬂd$1§) dﬁsong@ﬁltﬁ'GrﬁltN we-nﬂ%ﬁym%taﬁﬁ@éim d Sorhisphialse the

produc

leetgoftgam%c Beid ;gb’i[Gan 08pmmel) flissotved in-lphetivinolvsl potassium

carbox?%%/géﬂglg 0 &gﬁ%ﬂ%&lg’%l@&dgﬁ imIYB a&w{g addfé%aqp%ywsplnne (9mg,

0. 034h1)n017aﬁﬂ7tr(s(dlbehzyﬁdengacaﬁ)néﬂdlpdl}'adﬁrﬁ QO):%mgm BBumgl) %ré hdded to
7.60 , J= 8.83

the ml(xalge ’glie_mgxtgrg v& ret}tg( oveImglg_t he cxlldﬂprodgctggaS(ppurqﬂ:lmcgﬂ)ml
satura’c'é’d N4HC solliﬂ?iox( %.n@ (ﬁz@ﬁtvbﬁlﬁ'\sl%‘ %l{aéﬁglﬁégﬁpgdﬁmz SoNent in the

azi n- 3-yl']-phenyl - am ne
organit-fhas&ws remdvet updervatyunn Fieapddias whd dissived-it ayhiatire e 2ml

N, Ny B SR 5 AR Ao B st i

amoufiedfl 10% PaVAlith 80 barbdh Vak badd t8 &Mﬁiuu*é/aﬁ Haﬁeé@ﬁﬁéh Vbi’fh
pr epar ative HPLC. Yield: 32% ESI- [ MtH] +, 327;

hydro ERRVE gpdd@ thegopofyhe wial. @‘hq)mlxi;ure) gz(as stirfedat To@H tmperalure for
2 houg). ge%_fzejv%jséls@(? ?(%}nﬂzg thf’_hp‘g'}ﬂdwx%gaﬂi d':arb\’j_)'ll %r%ga?r%éved]'il?'ﬂ_gf was used
to isoRate0fi¢ final ploduct Gl 7-DibdizofiBarl- d4ythbedzof1,2,4Rriblin-3Lylabnine was
obtaised. Bl o BERMS: DRHE} 263 B XM DMSO-90) 8 BHEAy /=2 i,
1 H), 787 /= 7.92Hz,2 H), 7.72 (t, J=8.85 Hz, 1 H), 7.80 (d, /= 8.20 Hz, 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), 8.63 (d, J=
2.06 Hz, 1 H).

7-Naphthalen-1-yl-benzo[1,2,4]triazin-3-ylamine

geeVe

[0322] To a solution of 7-Bromo-benzo[1,2,4]triazin-3-ylamine-1-oxide (100mg,
0.42mmo]) dissolved in 6ml N, N-Dimethylacetamide in a 20ml vial, 1-Naphthylboronic



0~Br [0326]
7- Brono- 5- net hyl - benzo[ 1, 2, 4]triazin-3-ylamne- 1
WO eoida066266ny, 1. 04nmol) was di ssol ved i n S5mPCHUS1008031721
acid in a 20m vial, a few drops of water was added
foll owed by adding of 100ng Fe powder. The m xture
was kept at 100C for 30 m'12 tes. The solvent was
rem)ved under vacuum The si due was di ssol ved in 5nml

niline, sulfamc acid 202rrg, 2. 08mo was added to
acid (1¢Paend Fomrol) diffolvadie dmd e&hagolwagtp%%ssmwmate (64 mg,

B Y S04SR MERRSHBOL G, 88Ty

ms(dlbbﬂzﬁ%en&&letd&vﬁ) dipbiddium ((Bf(Smg, 2. 83umpl) 3&7§ added to the mixture. The

mixtur sk FOPLOY R e Fge piovact ks poRed ity ettty (¥eC0s

so1uuoﬁ»10§%18d:HZci(§wmséi %%(HX& Tﬁlﬁﬁ%ﬂﬁ&: §oléléﬂt 'iﬁ ﬁfel &ga’ina/ 1248 Was

-oxl de (200ng 8mmol )" was dissolved in
removedender vaeiugn. |Theaeﬁ¢mvaﬂ Ch$solvadﬁ1ewndmp%0fﬁmm&ﬂ§f was

Dimerfily iy sl Fin iy B5cielh SpodbAPwiE BT, Calilfis graount of

10% Pﬁﬁ&dlﬁlﬁf&V&ﬁ)dﬂWﬁaddé@wﬁtﬁé mmarer @shaleen iled dithdiiogen was

5m 3-(4- Met hyl é{pl perazin-1-yl) propmm ne, sul fam c
placed:m the (omqfrfbe vipl. ShewRK I as SHHERSRt FOPTR FRanDRratiie fer 2

e A B B B AR P {4 Wt i
the fm617pr3%ctEE€lmg/$=N%{pﬂdﬁid]en-l -$A8nz8H 12,4 [htthAiiMR- Y DMBEOWHS pbtaghed.

Yield: %s@%&%ﬁ%%%ﬁ]ﬁ% Srpy Ry '@M?sﬂ 7')-36 é%ég)?%?m A % @0

= 8.31 ¥z, ilﬁy% 94 (&, ME‘UMO }i’z (/2=‘i Lgutd m} fs&ds-(ﬁah@nﬂ B%&aZp% 1.68
1,2, 4] triazin-3-yl]-ph eny -am ne
Hz, 1 HB329] To a sol ution of
(7- Brono- 5- net hyl - benzo[ 1, 2, 4] tri azi n-3-yl)-phenyl -
ne (10nmg, 0.032mmol) dissolved in 2m N,
N-Di net hyl acetam de in a 20nml vial, 2,4,6-
3-(3-Amino-benzo[ 1,2,4]triazin-7-yl)-phenol

H,N._ N

19e

S OH
0

[0323] 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 20ml vial, 3-
hydroxyphenylboronic acid (114.5mg, 0.83mmol) dissolved in 1ml 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 50mi
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-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



tri met hyl phenyl boronic acid (21ng, 0.128muol)

dissolved in I M ethanol and potassium carbonate (6.4
worgo403@asmol ) di ssolved in I water were addedr/us2003/031721

Tri phenyl phosphine (ling, 0.0038muvol) and

tris(dibenzylideneacetone) dipalladium (0) (1ng,

1.09unol) were added to the m xture. The m xture was

reflux overnight. The cr ut® product was filtered and
purified by preparative HPLC. 3

2 houry, Belitetvinslusgd {remofe the pabladi -q@ﬂgshop- Ryepaetive BBDE3%s used

. . PCT/ US2003/.031721 . -

o isolajciie gt Bouy |3 A-3Aipe emrafl 2liinainy FaDrmbspeloss

obtainedl €1eld: 1395, 49418 g\PfEH]*L M B NIRRS DM S O-MWR 6. EDE3Y; = 8.94
2.06}&3, 6 ?) 2.36 (s, 3 >—2L 2.72 (13 3 M, 899 (s,

Hz, J; 2 1198, Hz; 118), (Th7 (m, ) H), 72348 (788 Hgp 1 1), B3 1 ((hy/ 174§ Hz, 1 1D,

7.8 J & 7 A a1 194 3 ' J21! ,
7:60 @7 P50 B3 B0 s Szt 194 Bl 1D, B3ty 215 11 1
H). 1,2,4]triazin-3-yl]-phenyl-amne HNNN N [0330]
To a solution of
(7- Brono- 5- net hyl - benzo[ 1, 2, 4] tri azi n- 3-yl ) - phenyl - ami
ne (10nmg, 0.032mmol) dissolved in 2nl N
(2.6 iyt J oY € 214ridziA Bl | -phédyl-agrife Uor o- 6-
7 (2’6%%%%%ﬁgﬁgﬁgﬁﬂﬁ’?£§ci dg(n%ll‘rgg yO. 128mmol ) di ssol ved
in Im ethanol apsk poN ;/N carbonate (6.4 ny,
0. 06mmol ) di sso in [
Tri phenyl phosphikge ~ ( 1nN .0/8Q33
tris(dibenzylideneacetoney di pal | a (0) (1nyg,
1.09unol) were added to the m xtudRe he m xture was
reflux overnight. The crude product was filtered and
urified by preparative HPLC. 2ng

Y
T A R e e
dissolde?d-iégﬁﬂiﬁél sgh%gﬁé M&dl‘%l"&mg’i eélsrsnéﬂdg) gugﬁaqc@m mixgu2. Wi ref:llux :
overni(git:. The g)nél(m{)duci gn?qf 1soialzbqﬁ5b3( ]éﬁepéa’q'i_ﬁq Hf}ﬂbS%?)ldfé%; %S&-INIS:

vt S M SO0 3 81 03 1 35 1718725
3 H), L4GA L), 3211648 Jy+ B- Bl =-1ahHnel H), B84 J +633H7, 1113), §.00(d,

solution o

J= 7-QHZB?%'B{(QE{ﬁ)}I'9-§§n]Z§?°1, 2, 4] triazin-3-yl)-phenyl - am
ne (10nmg, 0.032mmol) dissolved in 2nl N,
N-Di net hyl acetam de in a 20mL vial, 2,6-dinethoxy-

[0325] (7-Bromo-5-methy1—benzo[1,2,4]triazin—3-yl)-phenyl—amine

H
Nen Br

[0326] 7-Bromo-5-methyl-benzo[1,2,4]triazin-3-ylamine-1-oxide (266mg, 1.04mmol) was
dissolved in 5ml 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 5m] aniline, sulfamic acid

(202mg, 2.08mmol) was added to the mixture. The mixture was heat at 140°C for overnight.



phenyl boronic acid (23ng, 0.126mmol) dissolved in Ini
et hanol and potassi um carbonate (6.4 ng, 0.06mmvl)
waele@sososetl in | M water were added. Tri phenyl phOBpSion&031721

(1mg, WD 2004/ 030635 PCT/ US2003/031721 152
0.0038mml ) and tris(di benzylideneacetone) dipalladium
(0) (1nmg, 1.09unpl) were added to the m xture. The
m xture was refl ux over niléﬂt. The crude product was
filtered and purified by preparative HPLC

The finfl prqdhcbwl iselatedxy- pbparstive-HRIfe Yigld: 18.3%, ESI-MS [M+H]', 315,
benzo[ 1, 2,4]triazin-3-yl]-phenyl -am ne was i sol at ed.

317 Yield: 42.4% ESI-Ms: [MeH +, 373; 1H NVR (CDC13): 8
2.72 (s, 3 H, 3.78 (s, 6 H, 6.70 (d, J = 8.4 Hz, 2
[0327] {%Bro%nols -héthyllbdrko[1, ﬂ4]&5azﬁﬁ- -yll)=[38(43ﬂethlyl,-plj>eﬂ&m-17-y144;ropyl]

,789(m1 , 7.92 (dd, J1= 8.78 Hz, =
amine 2, 02 Hz, 2 H), 8.18 (d, J=2.02 Hz, 1 H).
[7-(2, 6-Di met hyl - phenyl ) - 5- net hyl - benzo [

1,2,4]tri aziﬂ-m -phenyl -amine H NyN [0332] To a

sol ution of H

(7- Br ono- 5- net k{ljlﬂe\n}o[\l/u, 4

ne (60nmg, 0.19mvol) dissolved i

N-Di net hyl acetamide in a 20mNyj i met hyl -

phenyl boronic acid (114ng, 0.7 ) solved in 2m
[0328] SLBRAR-5-Aktth A Veazs i |2 jrazindglaming- $bxrc1;9= (20018gafb¥§mmol) was

dissolvedTEiTg] acetic 809 ThEDY KD ¢ e TPL Ry YT Haniuratoma) by
adding%!f Q?(ln{lg gL #E%{lgx) Thé mWBire &a@l&%@ bt 1008C QoraE!MﬁﬁmtésOTh&Q)lvent

m xture was reflux overni .
was remb@aﬂunidemmmmﬁlﬂ The egtidusdvas ;dmsq)hve@m Byl %(%b/gﬁt@xlrm@razm- -yl)-

Ty Y s i
heat at;i'élgddj or %@Jﬁu}%@ Tﬂ@'ma{l Mﬂdhdt,wéis‘iﬂolatedbly M@a(dﬁIVSHRl@ Yigld:

67. 3%7ES]I7M‘S M+, 339, 1 HI\E\Z'l)i((PMSJ(;'(dtV) 8d- Qﬁim gﬂﬂ)zl 97%(%:92}1)
2.77- 3(2§ & 57" %’Hézﬂ)lfg“ o Rt e S Rk

153 7- Napht hal en- 2-yl - benzo]
1,2,4]triazin-3-ylam ne-1-oxide HZN Y N~
[5-Methyl-7-(2,4 ,6-trimethyl-phenyl)-benzo[1,2,4]triazin-3 -yl]-phenyl-amine

#

- 3-yl) - phenyl -
N

[0329] To a solution of (7-Bromo-5-methy1—benzo[1,2,4]triazin-3-yl)-phenyl—amine (10mg,
0.032mmol) dissolved in 2ml N, N-Dimethylacetamide in a 20ml 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(dibenzylideneacetone) dipalladium (0) (1meg, 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-trimethyl-phenyl)-



NN+ / \'\ O [0333] To a solution of 7-Bronop-benzo|

1,2,4]triazin-3-ylamne- 1 -oxide (100ng, O0.42mol)
waele@sososetl in 6mL N, N Di nethyl acetam de i n a POMIS2003/031721

vial, 2-Naphthyl boronic acid (143ng, 0.83muol)

di ssolved in I M ethanol and potassium carbonate (64

nmg, O0.6mmmol) dissolved ig m water were added.

Tri phenyl phosphi ne (9ny, 5 34mol ) and

tris(dibenzylideneacetone) dipalladiu

o, +
benzo[d, 258 tringiny 3w rheayloaaing 3vas iewlated (ield: 26r?>.é) }Eﬁi’Mn%r[M% 355;

G R0t i, TSRS €0, .11 By 110,

7.45 (tho2 B U7 30tm, LhE), e 8%dide ¥ = 184 Heytt H),17.94(é, Jor § a6iHz, 2Tk
was renoved under vacuum Preparative BPLC was used
to isolate the final product. 20ng 7-

Napht hal en- 2-yl - b 1,2 4]t |
[7-C2-Fireas maosnabsniod -t honzpR i WP heApine
289; 1H NI\/R(DI\/SOd6)HS756(m H) 7.68 (d, J=

8.84 Hz, 1 mﬂE ) ~8. 05 »d’, J=8.64 Hz, 2
H, 8.33 (dd J84 : Hz, 1 H), 8.38
(s, 1 H), 8.51 = Qﬁl Nz N 0334] Ceneral

procedure for the 6 al kyl bt eri di ne

synthesis NH2 HC NH HBr N NaH@B~NHZ MOH 2 ~OH Nr

OH N 48% HBr rOH H2N N N H2ZN N'N H2N N N Ph3PBr2 NH2
[0330NF2 2 BdlatioeD(THBromaNS-mhethylNpenxpfi 2,41 iiazing}-yDnrenyl-gppg(H0me,

O.032mmol)'>llssof_|23I 1n|\b Nl Wﬂ%étgﬁgce% 1@9]_14 éj %gpg’{aﬂ Sil%ﬁforo-ai-wf

methoxy-phenylboronic acid (22mg, 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(dibenzylideneacetone) 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. 2mg [7-(2-Fluoro-6-methoxy-phenyl)-5-methyl-
benzo[1,2,4]triazin-3-yl]-phenyl-amine was isolated. Yield: 17.5%; ESI-MS: [M+H]", 361;
' NMR (CDCL): 8 2.73 (s, 3 H), 3.83 (s, 3 H), 6.83-6.86 (m, 2H), 7.14 (m, 1 H), 7.34 (m,
1 H), 7.45 (m, 2 H), 7.75(s, 1 H), 7.92(m, 2 H), 8.24(s, 1 H).

[7-(2,6-Dimethoxy-phenyl)-5-methyl-benzo[ 1,2,4]triazin-3-yl]-phenyl- amine

[0331] To a solution of (7-Bromo—5-methy1—benzo[1,2,4]triazin-3-yl)-phenyl—amine (10mg,
0.032mmol) dissolved in 2ml N, N-Dimethylacetamide in a 20ml1 vial, 2,6-dimethoxy-
phenylboronic acid (23mg, 0.126mmol) dissolved in 1ml ethanol and potassium carbonate

(6.4 mg, 0.06mmol) dissolved in 1ml water were added. Triphenylphosphine (1mg,



6- Brononet hyl -2, 4-pteridinediamne NH2 N N Br H2N N
N [0335] To the solution of dibronotriphenyl phosphi ne

W@ 200483639, 5.76 Mol ) of 2 m  anhydrous N, PCT/US2003/031721
N- di net hyl acet am de was added (2,
4-Di am no-Pteridin-6-yl)-nmethanol hydrobrom de (335.8
ng, 1.747 mmol). The m'xt\lxlgg is the stirred at RT for
overni ght. The solution treated with benzene The
filtered solid was then successj vel g)rtreat ed wi

0.00385mol) Aed Eﬁ@l@nﬁﬁhd%ﬁepe&mbéwaﬂedlmé (e ioRgmeBere added

oo JH TS50 o 19, B AREL s e T

purifiefbg@reataive HPIM! 5mgt[7{216-mmeﬂmxmhbm) finehylbat h and

vl it oS e LA B LB o

'H Nl\éﬁéﬁ%ﬁ% sti 39{)85 7@5{3 6, 7% ((35J 8 HZH 1), 9. 22(nf 3. H),

57( M¢
7.35 (t4J EX%38 Ho- Ik 734 (m,m;l) yn,)l IM@@]@M #8738 Hexf —p?f\@z Hz,
p idtert- butyl ester OH NH2 N Nr N H
2 H), %Y“ HE'NEIQQ%ZG)ﬁ@BsG] To a sol ution of
6- bronmonet hyl -2, 4-pteridi nedi am ne hydrobromnm de (31.2
ng, 0.116 rmol) in anhydrous N, N di net hyl acet am de

-_.am ng h Xy-. ph ropl oni c

[7-C. B hopih ot madybratt b4 T g byh AR e e
reaction nixture was stirred at 50 C overni ght The
crude product was pouHed |nto sat ur at ed bi carbonate

solution. The rega \ﬁy e as coll ected and
purified by pre|ve HPLQ . product was
obt ai ned. Yield! % Wi Q_k, DMSO-d6): 8

1.33577 (s, 9H), 2. 94185- . H, 3.6550(b,
1H), 4.0878 (s, 2H), 6.70174-6.7238% ¢dd, J1= 8.545 WO
2004/ 030635 PCT/ US2003/ 031721 155

[0332] To a solution of (7-Bromo-5-methyl-benzo[1,2,4]triazin-3-yl)-phenyl-amine (60mg,
0.19mmol) dissolved in 3ml N, N-Dimethylacetamide in a 20ml vial, 2,6-dimethyl-
phenylboronic acid (114mg, 0.76mmol) dissolved in 2m] 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 mixture. 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;
'L NMR (DMSO-de): & 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 (d, /= 1.49 Hz, 1 H), 7.93 (d, /= 1.49 Hz, 1 H), 8.05 (d,
J=17.72 Hz, 1H).



Hz, J2 = 2.59 Hz, 2H), 7.02394-7.04103 (d, J= 8.545
Hz, 2H); 9.38501 (s, 1H); ESI-Ms: 412 (M++1) 6-]

w@ ¢ay0s@sn- 2- yl met hyl ) - am no] - met hyl } - 2, PCT/US2003/031721
4-pteridinediamine NH2 NN NI \ H2N~N NHN/
[0337] To a solution of 6-brononethyl -
4-pteridi nedi am ne hydrobigg1de (51 ng O 2 mol) in
anhydrous N, N di net hyl ac de was added

am_nagnet hyl idine (22.48  ul, 0.22 mmol). The
7-Nepltign ot benseie e HaEnSE Y - C over i ght . The
crude product was poured into saturated bicarbonate
solution. The r prégipitate was coll ected and
purified by preparallve 32. 3 ng product was

obt ai ned. Yield: 57N /MNIHR (B8Q iz, DVSO d6): 5
3.93801 (s, 2H). 4.05372(s, -7. 6003 (m
1H), 7.97993- 8.001810(m 111)3 9332- 8.50942 (d, J=

[0333]2’1"(88 ggl%ﬁonl %-B?cggg %éo?gg ?01 £ d -y \211_1‘111186— g)sude IOOn}gl_,D
0.42 oa[cﬁ%g}% %BﬁleNylbm‘i@ﬁﬁXée}mﬂ\ﬁb Y 201?11 il }Z-ﬁaphthglboromc

teri di nedi am he
acid (1%8ma, 6 8Bumicindissolvedlin dmb sthzholland patasptum caatbm@n img

hydr.ob 1.d 51 0. I [ d
0.cmngt DY eNdE da Pt e g qnl#n&ﬁa%?xﬁgﬁr@ﬁ%pm%mﬁ  and
ms(dlﬂe%%ylﬁeneb’deton@) digalldiini (0) (bﬁl_Fr 938#in6l) worXidded t9Efe mixture. The
stitred at 50 C overnig he crudé product was

mlxuupmseqﬂwnotcr@ahm The e@db pmﬂmeb\ﬁ@a rousest inta Ykl sphgated NaHCOs

Ty o

remov¥d udder YR Prepdriztive PNEE day usdil 16 1504&9 {i=, ﬁnhl-broduct 20mg 7-

575-7. 6244 74232+ 757
Nephtaom 20 HopoL %mzmg%sla@%@(z lr@w@') Vagioblagnd igeldip. i BST-

vis: gD R Babeol 1oHGR e b T S L
(m, 2 B B.055E) 03/ D@ H2,12 H),5633 (dd, J; = 8.84 Hz, ;= 1.87 Hz, 1 H), 8.38 (5, 1
H), 8.51 (d, /=1.87 Hz, 1 H).

[0334] General procedure for the 6-alkyl substituted pteridine synthesis

NH, HCI NH,
N NaHCO3 NH EtOH

)'\):[ P *JI jA 48% Her /k)i jﬂ
H,N” N7 N

J Ph3PBr2

NH, NH2 NH,

(oS e = o




6- (Benzyl am no-net hyl ) -2, 4-pteridi nediam ne NH2 N

H2ZN N N [0339] To a solution of 6-brononethyl -2,
wa2pitesi6ed nedi am ne hydrobrom de (35.7 ng, 0.ROBUN0$/)31721

i n anhydrous N, N dinethyl acetam de was added

benzyl ami ne (28.6 ul, 0.212 mmol). The reaction

m xture was stirred at 50 g overni ght. The crude

product was poured into s1 flurat ed bi carbonat e

solution. The resulted precipitate was col |l ected and

purified by preparative HPLC. 17.7 ng product was

'Bm‘ﬁ%gﬁ‘gg? 4¥E"'E$d%ﬂﬁéli‘§99(H et (59042/;%7 ?Nf%gg%m >

7.50007-7.51927 I—kl 8.87751(s, 1H); ESI-Ms:
n12 282 (M++1) 6- {
[ (Adanent an- 1-yl - met hyj|) ) mstBhyI} -2,

4-pteridi nedi am ney H2NN N H [0340] To a
sol ution of 6-bronohet hyI 2, 4-pteridinedi am ne
hydrobrom de (41.6 ng, O. 124 nmol ) i n anhydrous N, N

B L T R
anhydffus 2 NedGha&dmidd Was Q&ME(ZPH PsisGino- Pﬁ%dﬁ%-’&l?—%éﬂ%a@l

saturated bicarbonate solution. The resulted
hydrolposide(38at8engals 74%0nineb)t ‘Ehie mx:turqaa thief stisngd oy R b rfepevcanighte The

o RS e B B e P A L S8,
benzede 8@7&%%11d%|vﬁporae ﬁﬂe]rgﬂiﬁﬁmnfgdﬂld e YhdleSwas dddblved in

8.89918(s |-MS: mlz 340 (M+ +1) WD 2004/ 030635
mlmnm(m'ﬁ&‘}éﬁ&ygx B%Dm_q_h thes wag addpd MeCN to give a tan solid precipitate.
CollecHtl%\?'S?'ﬂRﬁ xpéat&z% }ir"amdns%sh%t with R &k dha 6@k 23S 'anoprow was
obtained. Yield 60 %; 1H NMR (500 MHz, DMSO-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 zerz-
butyl ester

OH
NH,
N)\/[Nj/\N 07<
| H
0
HZN/kN/ N"

[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-hydroxy-
phenyl)-propionic acid fert-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
solution. 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



H2N N N [0341] To a solution of 6-brononethyl-2,
4-pteridi nedi am ne hydrobrom de (59 ng, 0.176 mmol)
w0 pooatosnsas ous N, N di net hyl acet am de was addedpGr/US2003/031721
4- di net hoxy- benzyl am ne (51.15 ul, 0.3512 nmol). The
reaction mxture was stirred at 50 C overnight. The
crude product was poured jnto saturated bicarbonate
solution. The resulted prelé pi tate was col | ect ed and
purified reparative HPLC product
i, ik 50 a2 R ATAS (i B D SR80 A ESFMS:
412(@45? 34(s, 3H), 3.70494(s, 3H), 4.05412 (b, 4H),
852- 6. 80460 (d, J= 8.04 Hz, 1H), 6.83624 (s, 1H),
6 83624 6.85393 (d, J= 8.195 Hz, 1H); 8.96623(s, 1H),
9.00584(s, 2H), 9.5577(s, 2H); ESI-Ms: 342 (M +1)

6-[{@25%%' 511?@215 &ﬁ%‘ﬁro%ﬁié‘?%ﬁ)‘%ﬂf%ﬂhnfomz] To a

sol ution of 6-brono -2, 4-pteridinedi am ne

hydr obr om de (75. 2 2 O 2237 nmol ) in anhydrous N, N

di net hyl acet am de | - propyl am ne

(136.48 ul, 1.16 STThe [ ea i onjlm xtfure was

stirred at roo Z\{: over ni gNt_Ahe resulted

precipitate wa |l €cted® and purified by preparative
[03371::?6@ soﬁm%n@ GWr&ﬁHﬁkth})‘PQ 4- %‘g%lggﬁm‘% g}diiobréﬂud% ((g‘l md0.2
mmolpix)a x&d@gvbls(\édm@mylacstam%m%add@ (amsnom@yIMWdzm(Z?- 48

RS SR EI e NI TV

pouredHindd Sdthﬁtddﬂﬁb@%ﬂh@e soutiohHPhd\restitdd prebip@aiwies bOiRtddd ahd
a solution of 6-brononethyl -2, 4-pteridinedi_am pe
purifige by p_;gp@mm@Hpgg A#3 mg product was obtained. Yield: 57 %; 'H NMR (500

MHz, DMSO-d6): & 3.93801 (s, 2H), 4.05772(s, 2H), 7.5758-7.6003 (m, 1H), 7.97993-
8.00181 (m, 1H), 8.49332-8.50942 (d, J= 8.05 Hz, 1H), 8.62592-8.64301 (d, J = 8.545 Hz,
1H), 8.9938(s, 1H); ESI-MS: 283 (M" +1)

6-{[(Naphthalen-1-yl-methyl)-amino]-methyl}-2, 4-pteridinediamine

NH,

[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 OC 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 %; 'H NMR(500
MHz, DMSO-d6): 8 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, J, = 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)



0.1638 mml ) in anhydrous N, N dinethyl acetam de was
added 2-(3, 4-di nethoxyphenyl) ethylam ne

whyanosteBori de (55 ul, 0.32 nmol). The reacti oPCTUS1003/€31721
was stirred at 50 C overnight. The crude product was
poured into saturated bicarbonate solution. The
resulted precipitate was ff% | ected and purified by
preparative HPLC. 3.8 ng product was obtained. Yield:

19.6 % 1H NVR (500 MHz, DVBO-d6): 6 2.75943-2.79062

(t, J=7.37 Hz, 2H), 2.92110-2.95356 (t, J= 7.365 Hz,

2H), 3.72197(s, 3H), 3.75135(s, 3H), 4.54559(s, 2H),

6. 74441-6. 77765 (dd, J1= 8.26 Hz, J2 = 1.955 Hz, 1H),
6-(BeizyaiBiad-nisthy)-2) 4-perBBdddéntin®0401 (dd, J1= 8. 195 Hz,

J2 = 1.735 Hz, 1H); g\“g7126(s, 1H); ESI-M5: mz 356

(MH+1) 6- {[2-(3, 2

4- Di hydr oxy- phenyl ' <2,

4-pteridi nedi am ne ) OH CH N NN N\ [ 0344]

To a solution yl -2, 4- I di nedi am ne

hydrobrom de (6% ) -2003mml ) in anhydrous N, N
[0339§ mtsbhiti@ﬁ%ﬁ'ﬁtﬂrdﬁmm&g@»dgﬂgteﬁdﬁﬁdiaﬁﬁﬂé Rydobroriide3%!7) mge,

et hyl am ne (43.6 ng, .23 mmuol ). Under positive
0.106 gpragly i enhyrronsdbAY dinmgtlpdeagtangde w3s added henzylamined28.gmb 0.212

. et ey o

mmof) b @ol i mi0Rnted f SETC Biront T ertadrBafil s ppured
into satamtqddhicabonatd solsiddru Tae eguled@edipitatt evas ebli¢dtahandfueified by

resu cipitate was collegted | purd
Prepaﬁ.t%ka'ff’iﬁvﬁﬁmg%m@w @aﬁab%wé-ﬁgﬁfﬁégq&m.?%%&

L&)k % \ ' - 2 2
DN 96k 30481t AR GO i AR it S 082502
(m, 2H), 8185 76ik(s, 1H); ESB-M85h(z282XM " +1§. 56632- 6. 58226 (d, J=

7.97 Hz, 1H), 8.80972 (s, 1H); ESI-Ms: mz 328 (M

+1) WD 2004/030635 PCT/ US2003/ 031721 159 4-{2-[Di (2,
6-((Adrtne S sy ooy me)p. A-piridtediating | 1

NH,
NSNS N
A A F "
H,N~ N N

[0340] To a solution of 6-bromomethyl-2, 4-pteridinediamine hydrobromide (41.6 mg,

0.124 mmol) in anhydrous N, N dimethylacetamide was added 1-aminomethyl adamantane
(35.43 ul, 0.2mmol). The reaction mixture was stirred at 50 OC overnight. The crude product
was poured into saturated bicarbonate solution. The resulted precipitate was collected and
purified by preparative HPLC. 12.7 mg product was obtained. Yield: 40 %; "H NMR (500
MHz, DMSO-d6): & 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)



HZNN NH2 NMNM NI OH HZN N Nr [0345] To a solution
of 6-brononet hyl -2, 4-pteridi nedi am ne hydrobrom de
W@ 8004830885 0. 2003nmmol ) in anhydrous N, N PCT/US2003/031721
di met hyl acet am de was added 2-(3, 4-dihydroxyphenyl)
et hyl am ne hydrochloride (43.6 ng, 0.23 mmol). Under
positive pressure of Argon,_iPr2EtN (32.63 ul) was
added. The reaction mxturlé was stirred at 50 C for 4
hrs and then at Room oer at ure overni ght. The crude
6-(3, 4dviprthoxyweszyleminen2; ﬂtpée iediaisel bi car bonat e
solution. The resulted precipitate was coll ected and
purified by preparative HPLC 3.20@ product was
obtained. Yield: 6.4 % 1H NWR (500 , DVMBO-d6): 6
2.63154-2. 63891 (mNEE') 2 728 4.03844 (s,

4H ), 6.32227-6.338 8. ., 1H), 6.38857
(s, 1H), 6.51654N6. 835 Hz, 1H),
8.67743 (s, 2H): SI- z 502 (Mr +1)  6-{[2-(3,

4 Di hydr oxy) |k} - et hyI } -2,
4- pteri di nedi am ne NH2 N NNOH H2NN N [ 0346]
[0341]TBo asalutian olnbmenehpid rﬂmthmhnqdlamuﬁthé@m?ir%tﬂiiefi?ﬁ e, 0.176

mmon BTGy e Mlacei 8oy Bk 3 Aeail iz onrble

(51.15ai1} 0135 12pAmeDNTHE tedetidbmixie wig stiffe® 3t iﬁrf%] dvertighte The crude
positive pressure of Argon,

Pr2
Produ%d@éﬂomﬁ@tPé&@fqt%bW%PW%s%Qg%E F§ &“%‘? Pfsesgpém%d‘{%
collec\!&ﬁ 5%@@5{1 V\é}g&p@%{gmgﬁ? £EP OO HE BrddiBl Waddbtaindd) eyielausieys;

nto saturatéed bicarbonate
'H Nl\ml(w(l MEiz, mmsmemml 3 R67534és; BHD L BT 3HDI4.6e418db A1),

6788%(}?' fied b e ar at | V%]@?’é%‘b@t Y%gr%g¥%36,2§§335%§f ?195}1
1D ST I?’492%0 ?!‘@. 60%/?:25 ey

6. 64921-6.66517(d, J= 7.98 Hz, 1H) 6. 79669- 6. 79963

(d, J= 1.47 Hz, 1H), 8.88104 (s, 1H); ESI-MS: 314 (MM
6-[2, 25=D)methyl—propylam1no)-methyl] -2, 4-pter1dmed1am1ne

NH,
VR NS N/><
A J !

N N

[0342] To a solution of 6-bromomethyl-2, 4-pteridinediamine hydrobromide (75.2 mg,

0.2237 mmol) in anhydrous N, N dimethylacetamide was added 2, 2-dimethyl-propylamine
(136.48 ul, 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
obtained. Yield: 14.2 %; "H NMR (500 MHz, DMSO-d6): 8 0.98591 (s, 9H ), 2.82895(s,
2H), 4.38765(s, 2H), 8.77458(s, 1H); ESI-MS: m/z 262 M +1)



3-(4-tert-Butoxy-phenyl)-2-[(2,
4-di am no-pteridi n-6-yl net hyl ) -am no] - propi oni c acid

wao eoot/3dess yl ester O NH2 N Nr N O H2N'I ~I N NP¢1/052003/031721
[0347] To a solution of 6-brononethyl-2,
4-pteridi nedi am ne hydrobrom de (53.7 ng, 0.1598
mmol ) in anhydrous N, N di_nethyl acetam de was added 2-
am no- 3-(4- tert-butoxy 15§heny|)-propi oni ¢ acid
tert-butyl ester hydrochloride (51.58 . 0.1758m

6-{[2- (MLDuneﬂergifphepyﬁnthylammm]Mhlylk—zoﬂ-PNr@m FOPAS Et N

(33.69 ul) was added. Thereactlonm/xture was stirred
at 50 C for 4 hrs and then at
over ni ght. The cmlple product was ed~ ™ nto
saturated bi carbondte, sol uti on T esul t ed
preci pi tate wag-talle ‘
HPLC. 27.6 ngy

as tal ned Yield: 41 % 1H

NMVR (500 MEZN . S 1.22491(s, 9H), 1.26835 (s,
9H), 29212971(m H, 4.130 (b, 1H), 4.427(s,

[0343] @H)a sofutigh 685—%01&81316&1@1}2 ﬂ-pte&dxhe&inm@—l)ydrobromﬁe (55 mg,

16037-7.177 J=8,43 Hz, 2 5
0.1638 gimgl mompadront ), NotiTABAEaTIdR ot 4448 . ﬁ%&%@ﬁfmﬂ)
1). Th ti ixture was stirred at 50 °C
ey A O3 T e o R

overnighn afietchalegmeduckis pmmmmtmswuramlrblwrb@nﬁt )fl}lllonNThﬁzeSP“ed
WO 2004/.030635. PCTL US2003/ 0317 6
precipitafy Was solegipd ang,p W gatl\zazl-ﬁ’lé(rlil él negf;ﬁ]du-gf)wgs obtained.

am ne

: H]%m{e MAY, 12175983 -2M9neR g =N.3'NHz, 2H
Yield: gg«gm/o hyl acet 5géde vva]gplaSb d?{?%?lgnorremtgﬁ I%apht ha :n%)
2.921102195636 (1, = TBEH a3l ), 37n1@76se&£},56r51%$ 1o 412495°(s: 21D,

614445 B 42 0a L s RS0 SpR B s oo

(dd, J, =88 04 B8 pEecy Iy Hat HIN8S7¢2é( em)eﬂsnm m/z 356 (M" +1)

TO ct

6-{[2-(3, 4-Dihydroxy-phenyl)ethylamino]-methyl}-2, 4-pteridinediamine

OH

OH
NH,

N)\/[N\ N

oy

H,N~ N° N

[0344] To a solution of 6-bromomethyl-2, 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 Argon, iPr,EtN (32.63 ul) was
added. The reaction mixture was stirred at 50 OC 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, J=7.97 Hz,
1H), 8.80972 (s, 1H); ESI-MS: m/z 328 (M +1)



purified by preparative HPLC. 9 ng product was
obtained. Yield: 15 % 1H NVR(500 IHz, DVSO d6): 8

wa 2090665, 4H), 4.2526 (s, 2H), 7.3530-7.3692PC¢TUsS2003631721
7.25 Hz, J2 = 7.25 Hz, 2H), 7.439-7.5202 (m 2H)
7.5414-7.5553 (d, J= 6.94 Hz, 1H), 7.67408-7.69065
(d, J= 8.285 Hz, 1H), 7.78789-7.7713 (d, J= 8.285 Hz,
1H), 8.14819-8.1313 (d, J}=98.44 Hz, 1H), 8.7144 (s,
2H), 8.93305 (s, 2H), 9.23424(s, 2H); ESI-Ms: mz 506
(M+ +1) Quinazolines [0349] General procedure for the

3 ui.nazol | n-4-one synthesi s 0 Met 1. HOOC
+-2-IDRE. B HAS vl 5 B R D Pt Ll "N

Pd(dba) 2, PPh3, K2C03 t Rl N EI RLO R3-C-C 11 O

R2 R3-N N RL WO 2004/ 030635N €T/ US2003/ 031721 162

[ 03511 Method 2: HOOC Br QJ\ OBr 1 HN R3-C-C
N

R3-N H2N Fromanmide = q [ I
2
HoN P
NH, Nx
N7 Ns N OH
N
H,N~ N° N OH

[0345] To a solution of 6-bromomethyl-2, 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, 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. 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
g /\/@

N NS N OH

LA F P

H,N© N° N

[0346] To a solution of 6-bromomethyl-2, 4-pteridinediamine hydrobromide (64 mg,
0.1905 mmol) in anhydrous N, N dimethylécetamide was added 2-(3, 4-dihydroxybenzyl)
amine hydrochloride (36.795 mg, 0.23 mmol). Under positive pressure of Argon,
iPr,EBfN(40.15 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. 7.8 mg



1 RLRI R2-B(OH)2 Pd(dba)2,PPh3, K203 0 R2 R3 -N N
Rl 6-bronp-3H qui nazolin-4-one 0 HN Br N [03521

W@ 2081080635 Br onp- benzoi ¢ acid (10.817g, 50 nmoPQT/We2903/031721
suspended in 70 m  formam de. The m xture was heated
at 180 C for 7. hrs. The cool ed solution was diluted
with 100n cold water and élltered. The tan solid was
washed with di water andlf@ed for the next step

reaction without further purification. 10. 2 r oduct
product was oblaireidn¥itld: Y36l %; 'TODRIR (500 Mz, DAGSOMG) gbg/gzsso(g 2H),

4.61898(y A1) 1450946 S5 9 =8 36 %41,3%'32%%32@686@2@3( 9%%4?1{),
6.79669862%6(6 269/91(19 11{9)| §8ﬁﬂ5(s|'125{), EoHMS:BESU-(MS+1 Z 225,

(2,76 met hyl p enyI ) - 3H qui nazol i n- 4-one
O HN N WO 2004/ 030635 PCT/ US2003/ 031721, 163 [ 0353
3-(4-terFBumxyethenyyA-[62, 4elipmineepteifdigu-wWaeniheninglrar A@H%‘Igjd tert-

butyl ester 1915mol ) dissolved in 2 m N Ndipethylacetan de
ina20 m vial, 2,6-dinethyl phenyl borpnic acid (114.9

nmg, O0.76mol) dissolved in Inm etha and potassi um
carbonate (26.7nmg, 0.193 nmol) (o)
NH,

YA

[0347] To a solution of 6-br0momethy1—2, 4-pteridinediamine hydrobromide (53.7 mg,
0.1598 mmol) in anhydrous N, N dimethylacetamide was added 2- amino-3-(4- tert-butoxy
-phenyl)-propionic acid tert-butyl ester hydrochloride (51.58 mg, 0.1758m mol). Under
positive pressure of Argon, iPr,EtN (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,
DMSO-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, J= 8.4 Hz, 2H), 7.16037;7.17723(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-Diaminopteridin-6-yl-methyl)]-amino -methyl} -naphthalene

Y
JL”
e



dissolved in I water were added. Tri phenyl phosphi ne
(5mg, 0.019mMmmol) and

wa riogslickenzyl i deneacet one) di pal | adi un{0) (3. SPQI/US2003/031721
3.8unpl) were added to the mixture which refl uxed
overni ght. The crude product was poured into 50ni
saturated bicarbonate soJytion and nethyl ene chloride
was used to extract the duct. Solvent in the

organi ¢ phase was renpoved under_ vacuum The resulted

[0348] Teglschlélon@i 6gupmpmethyby, 4pispdingtiagungfpydrobromidexSkyng, 0.2

e B8R OB s SR BB 1.

ul, 0. 22%16181) HEhe %’c&moﬂmi;&%ﬁ Qvag sﬁﬂ‘&ﬂ&(ilbo C d\ZmeghtG Théterudd product was
6. 31 7.60434-7. 62503 J1=,8.335 )‘ﬁ d2
0 %te and

poured mtg $atuﬁated1bl|yarbvna?ﬂs%#\§wﬁ Thams ed pregipisae ppas ¢
punﬁedé@?ﬂr%@graﬁyg@? Cbl\%}é P—i‘ih gtg\?%s ob"tﬁ'ﬁled 8¢id168 53?%, $H NMR(SOO
MHz, Iﬁc/[@m@G)heﬂlQﬂ?Gms/,MH)m-Biﬂﬂ (ap2A6), 713580616 (@, = AR5 N, )2 =

725 HL R0 a8 76520 s D P SR S 87 so06s
@,J= g'zgs %Fzﬁg%ﬁ:)fafﬁ ﬂ@lb'{d%ﬂ@ ok H/z!iqtl) 8.14819-8.1313 (& J 8.44

oronic acid (13 n‘g 31110
Hz, 1H91|$’Skzll4\(em}i{); SI%BO%(shZIH)JD 23404(s02H) FiSkiM amf;o?%t( +1)
(26.7ng, 0.193 mmmol) dissolved inImM water were
. ded. Triphenyl phosphine (5 ng, 0.019 nmol) and
Q“ma?‘ﬁl‘@fdl benzyl i deneacet one) di pal | adi um (0) (3.5 ngy, 3.8
[0349] WdRkdal ‘ﬁﬁfc%d@@ff&dthb QHtdind¥olih-Urene syhibetis r ef uxed
overni ght. The crude product was poured into 50nil
saturated bi carbonate solution and nethyl ene chloride
was used to extract the product. Solvent in the
phase was renpved under vacuum The resulted
[0350]&(/515| g%g was purified by preparative HPLC. 38.2 ny
product was obtained. Yield: 71% 1H NVR (500 MHz,
DVSO-d6): S 3.67800(s, 6H), 6.77555-6. 79250(d, J=

8.475 |-|7 1I_l\ 7 2929E920Q_7 260905 L Ad

—33520-—+36895(des—3 =845 Hz;—32—=
@m iy CERC 0l
hl or 6° th )Zg’%‘ﬂ?ag? Aa 581 %n- ZN a

R1 R
l R3-C-Cl




HN N [0355] To a solution of

6- br ono- 3H qui nazol i n-4-one (38.9 ng, 0.1728 mol)
waele@gobosedl in 2 m N, N-dinethylacetam de i n BCROS2903/031721

vial, 2-chloro-6-nethoxy-phenyl boronic acid (128.88

ng, 0.6914 nmmol) dissolved in 1 m ethanol and

pot assi um car bonat e (26.2§§fg, 0.19 mmol ) dissol ved

in 1 mM water were added. "1ri phenyl phosphi ne (4.5 ng,

. 017 ) and

m35”8ﬂﬂ§?égggnzylideneacetone)dipalladiun(O) (3.2 ng, 3.5

unol) were added to the m xture which refl uxed

over ni ght. The crude product was poured into 5m

saturated bicarbonate solution and nethyl ene chloride
HoY@S useqyto extract tbhe product. Solvent in the

o e~ phase vvasé_lérﬂev der%\%&ﬂum gh_g\l

re s was—purfi by par at"mav PLC. R373)

Hoddct wabroBBmige neds, viekd: 243 % TH NVR

=z

J1=

DVBORd6) : 8 3.70812(s, ﬁﬁ—l) 7.13816-7. 15637 (dd,
7.945 Hz, J2 = 0.32Hz, 1M, 7.18430-7.20184 (dd, 1=
7.85 Hz, J2 = 0.92 Hz 1H), 7.40806- 7. 28y qfi, J1=
8.205 Hz, J2 = 8.135 Hz, 1H), 7. -PPh, 68641 | ( dd,
J1= 8.305 Hz, J2 = 2.04Hz, 1H), gﬁ?l%ﬁl-;}ﬁgsz (d, J=

8.39Hz, 1H), 7.92946-7.93334 (d, J= 1.94 1H),

8.16800 (s, 1H); ESI-Ms: mlz 287 (Mt +1) 6-12, 4

6-trimet hyl phenyl) - 3H qui nazol i n-4- one g, O\

[0356] To a solution of 6-bronD-3FLquin§zQ£i

(43.1ng, 0.1915mmol) dissolved in 2 m N, N

N-di met hyl acetam de in a 20 m vial, Ry

2.4 6-trinethyl phenyl boronic acid (1149 ny.

0. 76mmol ) dissolved in Im ethanol and potassium

6-b carzpnate (1.26 7ng, 0.193 nmmol ) dissolved in Im water

-brompc3 -G REAPI-PRG e 1y | phesphi ne (5mg, 0.019nmol ) and
tris(di benzyli deneacet ong)di pal | adi um (0) (3. 5ny,
3.8unmpl) were added BE which refl uxed
overni ght. The crude s poured into 50m
saturated bi carbonate and met hyl ene chl ori de
was used to extract the product. Solvent in the.

[0352p 2 gamino-5ABr@f6be 0306 35d HOT3 1782508/ ) Wag suspeBleg fin s ml

formagwgﬁ?q.; : m&1¥i§ %?vggg?agqaqc #g%gﬁ gger f ﬁrsswl‘ﬁee 900 &° éoﬂﬂleon%a% 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): & 7.61430-7.63179(d, J = 8.745 Hz, 1H), 7.94922-7.97149
(dd, Ji= 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-Dimethylphenyl)-3H-quinazolin-4-one




19.2 ng product was obtained. Yield: 40 % 1H NWVR (500
MHz, DMBO-d6): S 1.96741(s, 6H), 7.114769-7.16307(d,

WA 200408833z, 2H), 7.19260-7.22248(dd, J1 = 8. 6RCHES2002631721
6.31 Hz 1H), 7.60434-7.62503(dd, J1= 8.335 Hz, J2 =
1.97 Hz, 1H), 7.75179-7.76829(d, J= 8.25 Hz, 1H),

7.81882-7.82258(d, J= 1.88fF, 1H), 8.17882 (s, 1H);
ESI-I\/B mz 265 (M-+1)

Napht hal ene- 1-yl ) - 3H qui nazol i n- 4- one

[0353] [11935% utipg of Gsteromor Hif-qginazolin-grpe @ﬁhﬁ&r@a&%%ﬁ@) @ﬁ%ﬂved in
2 ml N,E 1§|—5 m{a@ agg gﬁﬁ feng;l a)Z(fjﬁlg*?ﬁ%\i%gdﬂ\;rlﬁgﬁ:lpﬁgnyMO{%mc acid (114.9 mg,

O.76mﬂéi@lp Hislﬁwllvéthﬁr Imbahal endyotassivadcatborgpte (R64mgndol98 mmol)
dissolvgéfnsgnﬁgg%&elsen;ﬁdgé &aq@enﬁgﬁosgﬁ% \?\E‘PS &Ed bonﬁt e (30.5
tns(dlb-gﬁiﬁ?gﬁ% E%ﬁ@ﬁgﬁﬁa&i g.lé@n e) & a]%%rrmére %ﬂ&’ed to the mIthZ,]-I‘C

enz enea ['adi’um (Og
which tefinkgd ummgtiﬁ dihe toudetpeodvickwas pourtd o S0 $a¢me‘@d bicarbonate

o b PR B SRR i

phase WaSreHDYEd hfd@ Vb, ’EH%Qesﬂ'lt@&j tatdue S@ls\parified By bf@aratlve HPLC
organi ¢ phase was renoved under vacuum _The result

19.2 mggsodhcewansbtpineilf Yisttl: 40 Yur SRSV (508 MEzDOMSO-d6):§ 1 96741(5

61D, 7l S G L3S e, S B a0 s s 2R ME 1, - 631 e

1H), 7%0@@&7 ?325’0‘5'{@&@}%@%35&& g, 28. 9I7IZHz JIH)), 7. 75179-7 76829(d J=8.25Hz,
61224-7. 6428 8

, J1="8. 25
1H), 7318&2;7522581@¢|de 88Hz, 8HL@517;&§2 (gnr,H) ES%WSHN? 2556@*}1?@
J= 8.35Hz, 1H), 7.93472-7.95545(dd, J1= 8.365 Hz,
= - 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,
6-(2, 63DinetRRApHeny D H-q@ink S840 1H); ESI-MS: nfz 273 (M
+1) 6- (Napht hal ene-2-yl)-3H d|U| nazolin-4-one O HN |
/ L (21 166

[0354] To a solution of 6-bromo-3H-quinazolin-4-one (43.1 mg, 0.1915 mmol) dissolved in
2 ml N, N-dimethylacetamide in a 20 ml vial, 2,6-dimethylphenylboronic acid (139.4 mg,
0.76mmol) dissolved in 1ml ethanol and potassium carbonate (26.7mg, 0.193 mmol)
dissolved in 1m]l water were added. Triphenylphosphine (5 mg, 0.019 mmol) and
tris(dibenzylideneacetone)dipalladium (0) (3.5 mg, 3.8 umol) were added to the mixture
which refuxed 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, 1 = 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)



[03581 To a solution of 6-brono-3H quinazolin-4-one

(47.1 nmg, 0.2093 mml) dissolved in 2 mM N
woR@ioBteRy | acetam de in a 20 m vial, PCT/US2003/031721

napht hal ene-1-boronic acid (73 ng, 0.4244 nmol)

di ssolved in Iml ethanol and potassium carbonate (32.7

ng, 0.2366 mmol) dissol ve in|Im water were added.

Tri phenyl phosphine (5.5 64O 021 mol ) and

tris(dibenzylideneacetone)dipalladium(0) (3.8 ng, 4.1

unDI) were added to the m xture which refl uxed

6-(2-ctﬁ¥ g}gmé)xgg réﬁ uﬂ{a%iﬁfﬁ oh@s poured into 50ni

onat on and net hyl ene chloride
was used to extract th@ pro uc

organi ¢ phase was renpved undg
resi due was purifieHJNy 5
product was obtai ned{_ Vi 460/b 1H NVR (500 MHz,

DMSO-d6): S 7.54020- , 7.80614-7. 82312

st oo s s Mmoo g3 Ry e
2 ml NLN-di 4oebm8dO Tl 870 ofl vial 2- clﬁoﬁ%ﬁetwrplﬁnﬁlﬁaﬁﬂcﬁ‘amd

iH), 8.30107-8.3226(dd, J1= 8.58 Hz, J2 =
(128.88 )g, 08934 pgBol) dissqlaad gl mj ethanol jd pgﬁqysmm carbonate (26 28 mg,

o195 U byt 08 g Sy i

and mB@ﬂEﬁiyliﬂeneaceth)dnpuﬂadﬁlnﬁG}iBMgﬂ-ﬁ qnioth)axm‘e iadd et} torilee mixture

which p;ptg,}x?qg g%gpgg@étg gud %nggf?(g gxla\éi%ggﬁea |1ntg 5nm11 sal\%'urated bicarbonate

solutl(glacﬁ‘l 31%3 (5'1}'1%?&% §us%8't61e)(t§a'ét #he pi&tuct. $oBRALin"MAB boganic

anol and pot assi um car bonat e
phase (@0 rédGovied underzs.fa@euxmﬁe) resulted gedidusowvaspurifiedbatraepagative HPLC.

3.4 mg Pdeet i DL eRR ot b YRR ATz TS ba3g 3 708126

- I
0, AT Rersiota foe i, et T aglad -1

Hz, J,5e0.92 thel&ﬂ)b? é&%QﬁeMﬂ@M @ld] LSS diel JorstdlASdAe 16 DO -

7 el FRUTE AL S, B TR0 0.8 50 1)

7.92046:3 10984 (@I=1\94i Fiz, a6T)D. 1680D(E) B); BSI-NFS:Gn/z 283 (1 ng )
product was obt ai ned. Yield: 41% 1H NVR( 500 MHz,
DMSO-d6): 6 7.09215- 7.12687(dd, J1= 8.58 Hz, J2 =
8.78 Hz, 4H), 7.17733-7.20876 (dd, J1= 6.48 Hz, J2 =

6-(2, @6%@@&;@ 3;79&&&%&154 45247(31= 7. et 12 = 6 45

75949 WD 2004/ 030635
PCT/ US2003/ 031721

*iw vent in the
gcuum The resulted

e HPLC. 26.3 ny

[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 ml 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 saturated bicarbonate

solution and methylene chloride was used to extract the product. Solvent in the organic



167 1H), 7.79084-7.80838(dd, J1= 6.73 Hz, J2 2.08

Hz, 2H), 8.1191-8.1408(dd, J1= 8.395 Hz, J2 2. 355
wWOH2004/086635 8. 14531(s, 1H), 8.31298-8.31761(d, JeCRUSHE3/031721

Hz, 1H); ESI-MS: mz 315 (M++1) 6-Bronmp-3 -(3

- hydr oxy- propi onyl ) -3H qui nazolin-4-one OO HO'-

-N Br N [0360] To a suspe sion of . Nall (60 % in

mneral oil, 199 ng) in Sm of N N

di met hyl acet am de was added

phase wés Iberaowed Sidepacauro| The vesaltad(resideawarpurified by mreparativetRRLC.

19.2 mg piiie vy bl v o) 4 TONMRRFOPHILE pRES o8 Poeratce

6H), 7. ffzﬁ@ %%30‘;;(8891%“@‘9311& 76192'6(517 2T (88 HEIBBR MBS/, = 6 31 Hz

hrs, cooled to roomte
1H), 7.6046 45062568(ddnde &3@361Hofbu=cb9wtzﬁ1H), N/QtSWSP < r?éng?(rio-h &85 Hz,

1m0, 7 ERGRr AR T 0l Ra L AT FRRES R B

resu
resi due was purified by preparatlve HPLC 1.1 g
product was obtained. Yield: 74.7 % 'H NWR (500 MHz,

d6e): 8 2.73412-2.76135(t, J= 6.805 Hz, 2H),

6- (I\Iaphthihngi-ylhﬂiwm? lin-d=omg 815 Hz,_ 2H),
7.62305-7.64046(d, 308 705 He
7.96596-7.98797(dd, :
8.2287-8.2335(d, BIN2.%
MB: nmlz 297, 299 (

6 D| met hyl phenyl ) - 3 B- hy roxy prepi onyI ) - 3H qui nazol i
[0361 .
10357 e oo 4 HBeo -HRBgr B te B4 Hen D 2dhmeD fissalved n2

ml NN %ﬁeﬂﬁ?lace@mﬂﬁanm ﬂll ﬁhﬁ ﬁ@fbhﬂaﬂenenl -BorwhicNcid (69.4 mg, 0.4

hyl acetam de in a 20

mmol)ZliBoliedist hyl gthanp} and peftessija cg@paat? 9’308@%0 23 nygaD) mﬁg?lved in
w0, A EBARES 7156, BRpRRRH AL L0002,
tns(dlﬁllkg%t%?%dgﬁm?ﬁfjldgpeﬂnled% g)z (316 mg3: 431111011)1?;]&5) adgad to the mixture which
rofluxedheHeymiE, BrIBEPRGIEHERS HROE S S Grorupd i§afBnaid sbhuton
QYL 8, 5B oy ik e
removed under vacuum. The resulted residue was purified by preparative HPLC. 32.9 mg
product was obtained. Yield: 62%; 'H NMR (500 MHz, DMSO-d6): & 7.52083-7.54615(m,
2H), 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 (d, J= 8.125 Hz, 1H), 7.82384-7.84054(d, J = 8.35Hz, 1H),
7.93472-7.95545(dd, J;= 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, /= 1.925Hz, 1H), 8.19218 (s,

1H); ESI-MS: m/z 273 (M +1)

J2 = 2.38 Hz, 1H),
11991(s, 1H); ESI-




168 bi carbonate solution and net hyl ene chl oride was

used to extract the product. Solvent in the organic
w@b@gme30sas renoved under vacuum The resulted PERUS2003/031721

was purified by preparative HPLC. 5.2 ng product was

obtained. Yield: 49 % 1H NMR (500 Mz, DVSO-d6): 8

1.96247(s, 6H), 2.76290-2.79002(t, J= 6.805 Hz, 2H),

), 4.15954-4.18664 (t, J1068. 785 Hz 2H)

7.14682-7.7.1621(d, J= 7.64 Hz,

[0358] To d@cﬂﬁﬁeﬂo%&%ﬁ(@ﬁﬂ -quinazglig4- e (42] me, §.2993 mpgol) iﬁyolved in

2milN, gl R la;: %gg‘i 20 3&"13@ r?géth}é‘éne-iﬁomr&c 23d Wﬁi my_b 4244
mmol) diss%ﬁ%a% Ym@ aﬁaa;’& @nmo&sﬁﬁn*ﬂrboﬂlk& (387 #ik] 032666 ninhdl) dissolved

in 1ml v@atél’ZWth Iadd@- @thﬁwww@ﬂ?ﬁﬁ me 80RL awesl) et opi ony|
ms(dlbegla}%ns?‘ceg@e cf] paﬁaaﬂ% R)) ?3 8 'fl% M @nol%f@eﬁi%l’d 1Ot mixture

which r@fh&fe@ PRerhi gh'ﬁ -Theditdey/prpdwugy ives pbblrea hto GDmé ashiateddbieseonate
039 mmol ) dlssolv

solutontand m@lq%yn%@ﬂ@mﬁ i o Sy Bgpapeucty Splht i the organi
phase v&%g S el o Eﬁﬁ&y\l nTl‘fe ﬁ%l%d(réﬁd@wﬁ%urﬁie@@ propirative HPLC.

et hanol and potassi um carbonate
26.3 mg &oa&tms oBtad. mma )468h;S EONIVERI (508 Nt s, DMSEhte): dwer4920-

758963 3@22?@) BERSIA T AEHEnded Srieg il Pad AT Oy ot Ol g 8509

Hz, J, 21 HEDltﬁ) ?;ﬁ&@zsa%mig I/bﬁs msﬁzuuq) \dnsmlssraecm»sxw, J=

OVErni e crude pr oured into

8.63Hzs Hi) 1816005 (sj A, Bma%sss@lzé&ddoh Hethy éde quﬂlgp,, 8,37163-

A

+1) residue was purified by preparative HPLC. 3.4 ng-
product was obtained. Yield: 24.3 % 1H NVR (500 MHz,
DMSO-d6) : 8 2. 75538-2.78226(t, J= 6.835 Hz, 2H),
3.70334(s, 3H), 4.15877- 4.18594 (t J= 6.785 Hz 2H),

6-(4-pliena @z ateny))iF5aBineeelin-4-pac 8. 68 Hz = o 75 Hz,
7.18337-7.20169 ( J1= 8 275 0. 885 rz 1ro
7.41001- 7. 44275 (qd , 8. 185 rz 1ro
7.66453- 7. 6852g\(t 3 , 2 0 Hz,
7.72 (d, J= 8. 7.96 (d, J= 1.9 He,

8.41 (s, 1H); E A
PCT/ US2003/ 031721 ' 169
[0359] To a solution of 6-bromo- 3H-quinazolin-4-one (44.8 mg, 0.199 mmol) dissolved in

359 (M~ +1) WO 2004/ 030635

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 potassium carbonate (30.26 mg, 0.2198 mmol)
dissolved in 1ml 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 50m] 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): 5 7.09215-
7.12687(dd, Ji= 8.58 Hz, J, = 8.78 Hz, 4H), 7.17733-7 20876 (dd, Ji= 6.48 Hz, J = 7.375
Hz, 1H), 7.42050-7.45247(J;= 7.56Hz, J, = 6.45 Hz, 2H), 7.74247-7.75949(d, J = 8.51 Hz,



[ 0363] 2- hydroxy-4-am noqui nazol i nes NC NO2 NH2 NHR1
NO2 / Urea N NO2 R1-NH2 NI H2N Br 180 C HON | NH2SO3H

wOoiaN4Bs06B% Pd(dba) 2, PPh3, R2-B(OH)2 K2C03 PGI/Ns#R03/031721
NHRL O\/NH R3NCO NHR, NH2 Fe, CH3COOH N NO2 ' N ( HN

E----- Il I/ NI'I' I HORN HONHONR2 R2 R2
4- Am no-8-brorm-6-nitro-q1lg nazolin-2-ol NH2 N NO2 HO
NlBgOOE%OSM]? §5Am nloi 3- br 01’170- 5-nitro-benzonitrile
. , 7. mol ) was _heated w th ur 886
1ED), 7. 19084 TRSDP s JireoT s b 31058, s E oo e s e,
- r t ik [ b S i .
7= 2 PR, 145 s 1167 Sost p LN PEaR o) B g MS:
315 (Mtel) ected and washed with ethanol, ether, and used
for the next step reaction w thout further
purification. 2.0 product was obtained. Yield 89 %
m%HiN MR (95{00 MHz, DN];O d6): 8 8.44455 8.45011(d, J=
6-Bronto-3-£3-h¥droxyibro izl J= 2.365 Hz, 1H),
9. 39866-9. 4 3%?%7)0% qi%g% 365@%&11’(3 1H), "
9.50740-9.51282(d, J= 2|71 Hz, 1H); g£SI-Ms: 285, 287
(M +1) WD 2004 ¢
8- Brono- 4- [ 3- (4- net hyl - pi ;%gr a
yl) - propyl am no] - 6- ni t r o- gquNrfazeti n- 2- ol

[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(0.9335mg, 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 heated at 70 °C 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 gproduct was obtained. Yield: 74.7
%; "H NMR (500 MHz, DMSO-d6): & 2.73412-2.76135(t, /= 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, /= 2.4 Hz, 1H), 8.41991(s, 1H); ESI-
MS: m/z 297, 299 (M" +1)

6-(2, 6-Dimethylphenyl)-3-(3-hydroxy-propionyl)-3H-quinazolin-4-one
O O

Ho«/‘kt N ®

[0361] To a solution of 6-Bromo-3-(3-hydroxy-propionyl)-3H-quinazolin-4-one (9.8 mg,
0.033 mmol) dissolved in 1 m! N, N-dimethylacetamide in a 20 ml vial, 2,6-dimethylphenyl
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)dipalladium(0) (0.6 mg, 0.6 umol) were added to the

mixture which refluxed overnight. The crude product was poured into 5Sml saturated



(N N~ v "NHNL N® | HON Br [0365] A mixture of

4- am no- 8- br ono- 6- ni tro- qui nazolin-2-ol (24.1 ny,
wWO20384368301 ), sulfam c acid (16.4 ng, 0.169nPOI/YSHN031721

1- (3 -am nopropyl)-4-net hyl pi perazine (1 m) was

heated at reflux for 7 h. The cool ed reaction mxture

was poured into | Oral 33 water. The resulting

preci pitate was coll ecte gnd purified by prepar ative

HPLC. 19.2 ng product was obtained. Yiel
bicarbordtgsqlatim :mdzmet%m eldgridesvas @ngjq e&ﬁ%h@@g c}HA{:? vean the

organic i3 Va8 Sengid ung %«iﬁ%‘?ﬁ%’% spresificyudnd %}eﬂms

HPLC. ﬁgh} odﬁifﬁvf&&?ﬁi}éﬂéﬂdﬂ%} Bgm(aoo M_Hz;ﬂ)Mso

’ - = | I N
51 9625/7()? o By6R0-370A2 @@Kfsiié#fﬂ(ﬁ {fﬁgﬁﬁﬁq@@?ﬁs@?s
Hz, 2H T ILftggfgef“fc’éz&E’ci gf-gdddh“#g 9%&#?@ (40 JEOBTBID Jpads 41

wer e |sso ved in 4ml
Hz, 1H)L 7(6853247062604(@) J1~4; 365&@ Up=p203 Hzn 6H), THS 20441 16861 {(the =

5.285 Hog SR oBOPR B0kl = o By St To50S, 1 BSERES: iz 323

" +1 phenyl -pteridin-4-yl)-(3- (_4 met hyl - pi perazin-1-yl)-p
opyl )-am ne was obtained. Yield: 17% ESI-MNE5:
[ MtH] +, 441 WO 2004/ 030635 PCT/ US2003/ 031721 171
Repr esentative synthesi s of conpounds of structure IV
6-(2- ch@ﬁmmetﬂlokyplﬁiyl)-&—ﬁthdﬁhcyl\proplonyl) -3 H-quinazolin-4-one

o O

HO N

[0362] To a solution of 6-Bromo-3-(3-hydroxy-propionyl)-3H-quinazolin-4-one (11.6 mg,
0.039 mmol) dissolved in 1 ml N, N-dimethylacetamide in a 20 ml vial, 2-chloro-6-
methoxy-phenylboronic acid (14.55 mg, 0.078 mmol) dissolved in 0.5 ml ethanol and
potassium carbonate (5.92 mg, 0.043 mmol) dissolved in 0.5 ml water were added.
Triphenylphosphine (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 5ml 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, J1= 8.68 Hz, J, = 0.75 Hz, 1H),
7.18337-7.20169 (dd, J;= 8.375 Hz, J, = 0.885 Hz, 1H), 7.41001-7.44275 (dd, Ji=
8.215Hz, J, = 8.185 Hz, 1H), 7.66453-7.68523 (dd, J1=8.38 Hz, 2, = 2.0 Hz, 1H), 7.72 (4,
J=8.4 Hz, 1H), 7.96 (d, J= 1.9 Hz, 1H), 8.41 (s, 1H); ESI-MS: m/z 359 (M" +1)



NHZ OON 2 NI + O200 C HO HORN NHZ O O N N OH
H2SO4 Ph m cresol ~N Ph HO [ 03681 A 3-nL reaction
WO bagk3metii pped with a stirring vane and a tefPORUSAP3/031721

was charged wth the bis(benzil) species (122 nu;
0.324 mmol ) and 5, 6-di am no- 2, 4-di hydroxy pyrim di ne
sulfate (156 ng; 0.649 mml; 2.00 equiv). The vial was
heated to ca. 210 C for $°h and then the contents
were poured into 30 M. of ether, the resulting solid

[0363] 2+hgdraxyrd-antinaljuinazobines and centrifuged. The resulting
solid was washed 2 x 20 nL of ethyl acetate-ether

-D—and—d+ed—A—a—vactuumdessicator rebU|t|ng in

o) K069 of an ordfige solid bis(pteridili§).

(h@@/cal cHre847; f owprh 6% NOzReﬁlﬁgwt atim 8§| S
HR” cPnpoundsgof stru/cgu Conagongh V N ki 4]
NaBHBTN N N N R bt FOAc / NH 07N'|ﬂPH +Cl H HZN N

| DVP O NHODI\/FI NH O® [03691 A 5-ni,
si ngl e- necked, round-bottoned flask wthpﬁfb@?lr,{r@&gﬂz

= =y

bar and a septumwas charged with COs
2-am nonet hyl benzi m dazole (119 ng; O 5002 1.00
equi v). Rgt does not dissolve in 3 nL of DI\/F ven Wi th

heat gk To this sl umqpy was added isatin (73 rTg,
l‘fB'RESOZ mml R311060 e u Thee, soTus6R% s a i@ NO-
- %ﬁ/sofgamal Hggd\
(P

)\ the reactlH@ tirred for 15 mn, anthhen
HO '%odﬁ um cyanobor ohydr i der, (62. 0 my; 0.980 mol ; 1297
2y) . The sol utiorturhred—a—t+Hght—strawyettow i 30

mn. After stirring for 2 d at roomtenperature, the
reacti on was worked up by pouring the mxture into
4-Amirfad8 Heorsattutiabegimgelen2ol sodi um bi car bonat e-i ce. The
white precipitate forne®Haas extracted with
et hyl acetate (2 x 20 niL The _caqbL,ned organic |ayer
was extracted )NL\
s

HO”" N
Br

[0364] 9 Amino-3-bromo-5-nitro-benzonitrile (1.9003 g, 7.85 mmol) was heated with urea
(1.8862g, 31.4 mmol) at 180-185 0C 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 with ethanol, ether, and used for the next step reaction without further purification.
2.0g product was obtained. Yield 89 %; 'H NMR (500 MHz, 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)



again with 10 nL satd sodi um bi carbonate, dried
(anhydrous Na2SO4), filtered, and concentrated by
WO 2i0al03068vaporati on to yield an orange-yel | ow PCT/Us1v83/031721
solidified on standing. WO 2004/ 030635
PCT/ US2003/ 031721 172 The crude was recrystallized
fron1ethy|acetate-hexaneg bo yield 98.9 ng of an
orange foam N5 (MrH+: g cd 279; found 279) EXAMPLE
2 ANTI - CANCER THERAPY W TH VAS?U QSTATI, C AﬁENT
8-Brom¢-dq3e(4-mrethyF pippgainnly oniery pminnlO-agwvinazo g -qls
vascul ostatic agenls of the invention alone and in
conbi nation with _eN t herapeutic agents for treatnent
of cancer. FIGUREE Ejghoms the synergistic results of
co-drug therapy “ ftizing 6, 7-bis(4-hydroxyphenyl) -
pteridin-4-ylam ney sulfate salt, (conpound A - in
this exanpl e fornmlag L@15O@6 PEG400: 50% wat er)
illustrated in FI GURE 1, th doxorubicin (in this
exanpl e fornul ated i n, 50% PEX .@mwbmater). In the
experi nent shown in FI GURE yngenei c Lewi s | ung
carci noma cells werg . i in order to
establish |ung neta@nge in |Bal b/ C mce. Beginning
10 days after cells were injd@med, doxorubicin (3

-- | Qbinb-8768hS &aitro-quinazolin-2-ol (24.1 mg, 0.0845 mmol),
[0365] %?{%\%{g%ﬁgn@lﬁl{l@ 8 Bllalhg) 6hitro c}umazo in-2-ol ( g

pteridin-4-ylamne, sulfate salt,
sulfamit @cidH06Adng 0.168mhol) endl b€2emiropsoryhing-mefladpigeipgine (1ml) was

heated %;ﬁ%%?mmZEIS\%rQPéd%%a%*islig?’g@fier(g%szv%{cglggogﬁ ' fi%:&?gtﬁgtr"fhe
resulting:;)"ré’c‘%gta{té walEoMRiNind PhuritisdBy preparating HPLAY 49 2imgiprotihet was
erage wei ggt of_ normal contro .I ungs. I\hS/zggzolrijQH
obtained<Vield.40/%; NMR|(§00:N@3R_EI\QS@-§¢). ) 1.. 1521-1.95482 (m, 2H),
278106oAb IS AS Chath 28 201 bR 15220 g, 1) S 0B o 2o

J=2.3§5‘h‘£§iﬁ?;Esmusahiwwmumg tunor burden by 25%as a
stand al’'one agent or by greater than 90%in

conbi nation w th doxoruhicin. 11 FI.GJURE 3 sh
[0366] tRreparatinn afs (Qﬂ-nghq@gl-pteridin—éﬂyl)-[(giz-me yl-plperazmﬁ- (i%ropyl)-
6, 7- bi s(4- hydr oxyphenyl )-pteridin-4-ylamne sulfate
salt (conpound A - in this exanple fornulated in 50%
PE&400: 50% wat er), and
6, 7-di phenyl -pteridin-2, 4-di am ne (conmpound B/=\jn
this exanple fornmulated in 50% PE&00: 50% LQ}’N) with
doxorubisej n to treat ):o\lon carci noma. Syngeénei c _CT- 26

Oof cinormce NS e i fPE¥ed. | . MNin o
' [ | ung e sth‘sgsﬂin Bal b/ C m ce: @

ter celds were injected, indica
e given |.P. every 3

amine

[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



days for 3 cycles. Aninmals were sacrificed at day 20,
 ungs were collected, and wei ghed. Net tunor burden
WO gootldo6sei ght of tunor-bearing | ungs m nus t hECHUS2083/@31721
wei ght of normal control |ungs. N=5/group, p<0.02. In
this nodel, as shown in FIGURE 3 6, 7-Bi s(4-
hydr oxyphenyl ) - pt eri di n- ];}7 ylam ne, sulfate salt
(conmpound A) typically r duced tunmor WD 2004/ 030635
PCT/ US2003/ 031721 173 burden by 35% as a stand al one
Represem@éine syithbsis of eornpeunds:of sanetira1¥onbi nation with
dox ubicin. Simlarly, in this nodel,
Compoug: 7‘ di phenyl - pt eri di ne- 2, 4-di am ne (corrpound B)

i cal I Yl educed tunor burden by 35% as a stand One
gég 9, £ haso 6584 | nﬂo%gLﬁg_g}_ ﬁ?_{
nzubl © N FOGORE 2711 | fiS t oH
®fsost he corrpounds of ™ he present myention for 5'2) dr ug
therapy with docetaxel (Taxoter éin this exanpl e
formulated in 12.5% Cremaphore: 12. 5% Et hanol : 75%
normal sali as. de Croed: LY andNEBAEES Weds charged
o568 formel sali el as;deacrhbed heE ol GRRRLE ik i

o) el H6-Gianmine-3,4-Bbydnery
o i s ammed ey
pyrimiding esul fate/@ 66 ng; O Ve 9 mupol; Zé\péﬂylv ges‘,gl WS Bea ?}f 11%
for2h a@&t]peélctfig \é\glgtg]i;]ta Qe f)&f.;rgcgl ?cf\%@ﬂll AQthdr URE SesWRING solid was

t tunor burden is the

somcaté(ﬁz'oﬁeied)zfndt déﬁﬁifu@@h rTMGﬁlﬂhﬂwoﬁltdm washedh? 8 2Qg8L RESHHL

normal control

acetate—ether Bi9( mqﬂréﬁdd;@)?p\fgg“@p ﬂe%{cg{,o? EﬁsHRngyﬁ ngnQ ﬁng (96%) of an orange

sulfate
t. 1Crag4l74§,uﬁd<gmgl e formulated in 50%
solid big gidht g Ol 'w) }ﬂi—t eﬁ) calod 647, &
di phenyl - pteri di ne-2, 4- d| am ne (conmpound B - in this
Represex@tipe syrithesis bfic ) 11y

: 50% wat er) from
FIGQURE 1 are shown in FIGURE 4. In this nodel, as
Compagwd¥r in  FI GURE 4,
6, 7- Bi s(4- hydr oxyphenyl ) -pteridi n-4-ylam ne, sulfate
salt (conpound A) typically nedyced tunor burden b
25% as a stand al one agent oﬁ I e@teN than 80%7<
v nat j-ofl h—gigeet “si m I HOA
npdelseHR- dijphenyl - pt er i 2, 4- di ami"He (co Gﬁm\g B)
typically reduced tunor burden by 20% as a stand al one

[0369] gg S gplu,bﬁn&g %—ngf%%ungtb%%%nz&) YadiwiR Aistiniigiban and 4 septum was

shows a photo of

chargeﬁ%ﬁﬂleﬁ%mﬁmemylbermnmb ehl9fmg>,rﬁ 30mmobal- Pegiv)- Jhdges not
in FIGURE 3 with 6,7 i

dlssol\(eooﬁpgh 9d DAF even Wﬁh Qea &ga ﬁﬁl tEP LSl Ekte 'dgleé 1sq{1ﬁg7§‘§mg,
0.502 P06 AGhivRL B soNtebnd 9% BFia cﬁraﬂge(yelliowtl i fex dmps of glacial

HOAc were added, the reaction was stirred for 15 min, and then sodium cyanoborohydride

(62.0 mg; 0.980 mmol; 1.97 equiv). The solution turned a light straw-yellow in 30 min.
After stirring for 2 d at room temperature, the reaction was worked up by pouring the
mixture into 50:50 saturated aqueous sodium bicgrbonate-ice. The white precipitate formed
was extracted with ethylacetate (2 x 20 mL). The combined organic layer was extracted
again with 10 mL satd sodium bicarbonate, dried (anhydrous NazSOu), filtered, and

concentrated by rotary evaporation to yield an orange-yellow oil that solidified on standing.



formul ated in 50% PEG400: 50% water). The tunors in the
| ungs are apparent in the vehicle (control) | ungs,

w@ea4obes3ascul ostati c agent plus doxorubi ci n PCEESBA3/031721
| ungs show a dramatic reduction in tunor burden.

[0374] FIGURE 6 illustrates the effect of conpounds
adm ni stered in conj uncf;liZ n with docetaxel

(Taxotere(r) - in this nple formulated in 12. 5%
Cremaphore: 12. 5% Et hanol : 75% nor na

. T he
The crude/ivioreenydedllizeld fromn adhykestatedigkaRes é%‘pp@iq &?Qp{]g%f %rang% tbahn.

MS (M+I§ggg£08§§g,3é>gﬁgé€7 SéCéOi/ 031721 174 adenocar ci noma)

2, 3-Bi s( 3, 4-di hydr oxyphenyl ) - pyri doJ 2, 3-
b] pyr azi n- 6-yl am ne @j 20ride salt (conpound C -
in this exanple formulated in 50% PEG400: 50% wat er)

ek AR RS

6, 2,3-Bis(3,4-dihydroxyphenyl)-pyrido[2,3-
[0370] '1?x1: Ft‘é’ﬁc%fi}x o8 %ﬂrﬁéﬂt@ ot Y disthiascil ostaticigenisof thednvRItion
ypi ca g r% uced tunor burden b 65% a ? Stcé&ndFIG
alone and iipcembigetien with bbe@tbgamutvﬁawta&qﬁﬂm&%ﬁﬂ FaC T on V\IllfnﬁE
docet axel. [0375]. Sii i 7_bis(4-hydr henyl)-
2 shows @%SQ'HP@S&CH%@%@ ﬁ%'glr:%% t?&%%/ﬁ{ P%lcl)t[lzzm %§’b] 1§/(r azyi no-_xg? &am’ n
pteridin—%;ylgrhmég&ﬁ% &ilf, (onfpolind Arhintthisegamn pripilaigd in & 8ne

W th co-drug thera Si doce el .- f lated
PEGAOL 08k seaer Thapihiad i o B ABPHP SEEGR s Tl Lormu f )
. B0 C 2 2 hoi Yo TEFIGURE 2nsyngerseic Lewis lung
IHSOA%GWE@%"H%%QI ?%n enei ¢ CT-26 Col on Carﬁi}ﬁaﬂgﬁ ice
carcinoff bl werkenjettoe T Ve th drdut tojestablishiiang mstas@pep awge:

met ast ases in_Bal b/.C nmi

Beginning 10 glaygaiter cells @E‘Eeéﬁl,ecﬁeﬁ’g%oé‘gﬁ‘gw g’a‘;l?l ) 48Y/Sr 67 1vRd(4-

agents were give
| . P -3 _c!q%ﬁ- Ge, (esmpduridn - yamieysgloses as shown
hydrox@ggfrl}d?%%ug# daymg’gulflatgnglg (werg col, %%@tagga 360\ Gungs were
AT TRk
- D SI0iNE
collectedotd BF EREhoRct HEG) GREELE %58?68‘%‘:2‘2 i
B St dorhsdssneophey N=pleroupops)-82 bpsghawi i BGHRE P
averagﬁwgﬁgﬁﬁ/ﬁ%é’ %or_i de salgt ?Inﬁ%:g% III; Gé%g)]rgx wat £hofound effect
Bis(4-Hyyipixyahényl ) ptatiéiact-yiamsie, e 560 0 as Z\ stahd al one

agent. or b r A brbie @b n28% am awiand alone agent
on it ) Ahipegfkl GRSl fodRing ¥ ON OF VASCULAR
or by SRERYEABI $0°% n bOaFEptidr with dexargligite| i nical Iy to treat

et astati ¢ nel anona and renal cell carcinona and the
dose-limting, toxicity f. Ly=: 2 al- Hérdl)-pieadin-4-ylamine
03T T shom eyt Tolts PLRTRE 617 BisAL T AlORYpHAA)- bt

sulfate salt (compound A - in this example formulated in 50% PEG400:50% water), and

6,7 -diphenyl-pteridine-2,4-diamine (compound B - in this example formulated in 50%
PEG400:50% water) with doxorubicin to treat colon carcinoma. Syngeneic CT-26 Colon
carcinoma cells were injected LV. in order to establish lung metastases in Balb/C mice.
Beginning 10 days after cells were injected, indicated test agents were given LP. ev.ery 3
days for 3 cycles. Animals were sacrificed at day 20, lungs were collected, and weighed.
Net tumor burden is the weight of tumor-bearing lungs minus the average weight of normal
control lungs. N=>5/group, p<0.02. In this model, as shown in FIGURE 3 6,7-Bis(4-
hydroxyphenyl)-pteridin—4-y1amine, sulfate salt (compound A) typically reduced tumor



exanples fromdistinct chenotype series were sel ected

for initial study in the reduction of |L-2-induced
wO/R®@403885 Fl GURE 1 conpounds). The conpounds WeCEUS2003/031721

pre-screened for in vivo reduction of vascul ar

pernmeability and there was no observabl e gross

toxicity as single agentgzat 20-fold higher doses.

[0377] The results of the st udi es shown in FI GURES 7-8

e 8 T B SFDE e BETRPA ulink i,
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(0373} }ymtsmEISyshbwd aqéhdto\df Sepiresentabive ment
showmr 1?1%%th 3 W1th & ’9 \gnphenyl-pte e-§ 4-diamine (compoundB in this

example formulated in 50% PEG400:50% 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 a

dramatic reduction in tumor burden.

[0374] FIGURE 6 illustrates the effect of compounds administered in conjunction with
docetaxel (Taxotere® - in this example formulated in 12.5% Cremaphore:12.5%

FEthanol:75% normal saline ) in the in vivo model of metastatic colon cancer (CT-26



[ 0380] Syngeneic B-16 nel anoma cells were injected

I.V. in order to establish lung netastases in C57
wor@e/03ayi nni ng 10 days after cells were injertBUS2003/031721

100, 000U of IL-2 and/or indicated invention conpounds

were given |.P. every 8 hours for 5 days. Aninals

were sacrificed at day 18, 1y4ings were col | ected and

scored using i nage anal ysis software. N:5/group,
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typically had no significant inpact on IL-2 induced
T-cell proliferation in the therapeutic range (<1 WM."

The results are shown EXAMPLER 11. [0383] Thus,
representative exanples fromtwo distinct chenotype

series i nfifp ﬂ_&@lﬁji‘ipvﬁﬁﬁ‘mﬁim&ﬁﬁ@ FI GURE 1)

[ nd| cate
(2-(1H1i ndoI 2-yl)-phenyl)- phthalam c acid

[0376] (quouﬁdj gllnucalgrt;tttwt meuaghﬂ(%ronbhngma ahd) regial SelFeadiiidiBa and the
ated in wat er) an
dose-hgl?{}r_xg){ogtcg HJ %2 S )?I@irqme QVLSHi B rpresentative

examp#es ffoat &sﬁﬁ’dtfchemotype series were selected for initial study in the reduction of

0

IL-2-induced VLS (see FIGURE 1 compounds). The compounds were pre-screened for in
vivo reduction of vascular permeability and there was no observable gross toxicity as single
agents at 20-fold higher doses.

[0377] The results of the studies shown in FIGURES 7-8 indicate that representative
compounds of the invention show inhibition of vascular leak i vivo. There were no effects

on T cell proliferation in prescribed dose range (see FIGURES 10-1 1) and no effects on



(compound E - in the 0.1 ng/kg range, in this exanple

formul ated in 50% PEG400: 50% water), are effective in
WO eaduo30e85 VLS by 80-100% in vivo. [0384] Both PET/UR®03/031721

exenpl ary conmpounds performed well in inportant

initial tests, including 1) inhibition of VLS at

normal and el evat ed doses ‘(DJSf IL-2; 2) no interference
with [1L-2 nediated anti-} nor activity; 3) no

. inhibition of IL-2 induced T cell proliferation in the
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50% REGHO0rSO%y platen)typisally refiuped/VI$ ibthe spleen by 2100%) The results are
(cqQun F - inthe 0.5 ng/kg range, in this exanple

Showwfﬁﬁu‘?’i&g%r in 50% PEG400: 50% water) typically reduced
ARDS-i nduced edema by >100% The results are shown in

[0380f 5 A #REeit B16 melanoma cells were injected LV. in order to establish lung

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. Animals
were sacrificed at day 18, lungs were collected and scored using image analysis software.
N=5/group, p<0.02. N-(2-(1H-indol-2-yl)-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% PEG400:50% water) typically had no significant impact on

the anti-tumor activity of IL-2. Invention compound concentrations are listed in parenthesis



[0387] EXAMPLE 4 [0388] I NH BI TI ON OF VEG-- | NDUCED
EDEMA [0389] Ml es Assay Data WD 2004/ 030635
w803/ 031721 178 [0390] A rodent nodel PET/US2003/031721

vascul ar edema, the M| es assay, was used to screen
conmpounds for their ability to inhibit VEG--induced
edema. The tabl e bel ow pr 3 ents several exanples
drawn from these studles gn whi ch conpounds cited in
this application successfully inhibite

in mg/k§ whiteil.-3reonGutietior i giveminaarenthiosis kig SB%\% e resplis geghown in

12) Vehicle 12
FIGURg9{[(2 4-Di am no- pteri di n-6-yl met hyl )-anmi no]- 5 g/ kg

4 nmethyl} -benzene- 1, 2-diol
[0381] An (E-24tepbr@intiurpireTicell tiné- -T2 ven abed touvaliaie 15-hignegdent

* proliteios gy o it Berernea g o0E 4 NCHR RSP E2ARAR,

System d the 1n§1§ omy oun s using the XTT assay. N-(2-(1H-indol-2-yl)-phenyl
%Iag E‘ thig enyg) pteridi r}{e 2(4(d| 0 yl-phenyl-

phthalafily doid @orr@o(uﬂd Evdn dﬂx%/l ptgétgma;lgem thig wﬁm@rmzllegw%) in 50%
prosogs ANy spjeRamne Bl BBt 1 oeed Tl

prohfer%ﬁéﬂ )Tr&ff%ﬁms]ar@ﬂmmlctaGURE 10
4-Di hydr oxy- phenyl)-N-[2-(IH 0.5 ng/kg 7

[0382] An IL-2 dependent human T cell line, CTLL2, was used to evaluate IL-2 dependent
proliferation over 96 hours in the presence of 50 pg of human recombinant IL-2 (R&D
Systems) and the indicated compounds using the XTT assay. 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% PEG400:50% water) typically had no significant impact on IL-2 induced
T-cell proliferation in the therapeutic range (<1 pM). The results are shown in FIGURE 1.

[0383] Thus, representative examples from two distinct chemotype series in the present
application (shown in FIGURE 1) indicate that, for example, 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% 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 IL-2; 2) no interference with
IL-2 mediated anti-tumor activity; 3) no inhibition of IL-2 induced T cell proliferation in the
likely 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 to prevent dose-limiting VLS and thereby increase the clinical application and
therapeutic dose range of IL-2.



i ndol - 2-yl ) - phenyl ] - acet am de
N-[2-(2,3-Di hydro-1 Hindol-2-yl)- 0.5 ng/kg 5
W@ b@npb(e32- hydr oxy- benzam de PCT/US2003/031721

3-[2-(1H 1 ndol - 2-yl ) - phenyl carbanoyl ]- 0.5 ng/ kg 5

pyri di ne- 2- carboxylic acid

2- Hydr oxy- 5- (6- phenyl -pteriqgyn-4-ylam no)- 0.5 ng/ kg 6

benzenesul fonic acid :

) ar. ] . i nalin. 8- "

[0385?@ A}(%Eﬂ%&‘ﬂ?%@%@ﬁt%ﬁ‘s 5 (%égﬁ?t&ﬁbsgg AUchd; &8l 19]u§y to most or
all of oth- IDingrymnsing {INid 12ak initb theduhgs2 Patigntpivith\ARDS @xpertont & gvere
storos SRR T o sttt Wbt QLB Bl
respiritoty (ARt AR haA-a¥d0 Bleh BhlledBhtUr thefol¥iving (Rrnts: "R6H£I

4 pteridine-2,4-diam ne

cardiggegic(mimoniry pdema yindreasgtiipepyeabilsy dnlnongrydddeny; St ffduni) Shock

. / RPCT/ US2003/ 031721 179 Treat ment e
tung; S SHASRY isteny SPREmE: S5 respfstony G5 gyndiRien dwo
represénfafivé cothpainde o6 tHe3nVertion Xsepd§aldctad oL fnfiti] Btuly i tHEXeEbtion of
1 phenol dih drochloride salt

“RDé- [ 2, 4- di am no- 6- ( 3- hydr oxyphenyl )pteridin-7- 0.1
mg/ kg 4 1 phenol dih drochloride salt

[ossﬁr?%ﬁkﬁéékxéﬂh %ﬂ&%ﬁeexg gfx%&fbﬁqg%@gﬁ]ﬂgig%gﬁg%ﬁ 8¢ 115 fig/Bs Bleic Acid of
(in thig-examaplei foondated jntsatink) airddoryipyentiph empourdisn-Four hoamy/skissequent
to inj Setiol M DS $0% dedfichatbnSued é)lr goelle%t?cln{, blotting 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-hydroxyphenyl)-pteridine-2,4-diamine, sulfate salt (compound E - in
the 0.5 mg/kg range, in this example formulated in 50% PEG400:50% water) typically
reduced ARDS-induced edema by >50% while 4-[4-amino-6-(3,4-
dihydroxyphenyl)pteridin-7-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%. The results are shown in FIGURE 12.

[0387] EXAMPLE 4
[0388] INHIBITION OF VEGF-INDUCED EDEMA

[0389] Miles Assay Data



4-[ 4-am no- 6- (3, 4-di hydr oxyphenyl )pteridin-7- 0.1
mg/ kg 3 | benzene-1, 2-diol chloride salt
W@ 2(04/0308850- 6- ( 3, 4- di hydr oxyphenyl ) pt eri di n- 7-POr/0$2003/031721
ng/ kg 6 1 benzene-1,2-diol chloride salt
Sprague-Dawl ey rats were first injected IV with

vehicl e alone or test agei, followed by IV injection
of Evans bl ue dye, foI I ovve by i ntradermal injections
sal i ne, and VE ect| on Si tde,[% al on bot hd
[0390] Srradent modehRbvespFAdems, e ﬂ? Fag s Ted 1 pEEER gymbounds

for theif %ﬁlﬁﬁr bit R gaaehedie ﬁﬁdTB@ffaBle%Rfv@ grebéhtﬁséilletdﬂ g2sinples
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drawn ﬁl@nﬁ&se(sﬂnimmln vittich capppanndseitidiig this applicaion mccessblyng
3= _maxi mal bl uing, >75% of response in
mhlblte\%ﬂﬁ]ie’é‘laé&in? A¥Ped animals; 2= medi um bl ui ng, >25% but
<75% of vehicle-treated ani nal S; 1= minimal bl uing,
<25% of vehicle-treated ani|nals; Ddse bl ui ng edtowal ent
to saline F?ﬂ“@%ltti on sites on SaEkEBWYRl ). (boatk of G1U2)
seores—ot y—rhl ‘Eml oOTT—STTES Urom Z Sefparate 1o

’ aaa’aal Call~Y o 1 L £ 4
—&P' rm| e\ e qulllL,u Ol.lld atie DIIUVVII ada> da 3Jldl € U| U' 1Z,

with a | Quer score indicatl Rg the grcat er—anRtt—edena

4&‘&(1214\91%?“ Fi%‘fi@ﬁf jtygrap‘m\?Ehl cl eStmgkzg ed droups dcore a

val e m\ rlh +

t: o1 1g stemouttied
g'po‘gglmnﬁ% m‘ﬁtﬁlzﬁheﬁdl(suf"i?/e of te§tm gnts {to infPuence

ederra—induced uy dg()lll StS ofher than VEGH Wwas al so
Hsd 3 tis —appticatTjon  nhi_bi ted
uced ng h? 81248 ne |as an

avvn peTow. Trgat nent Dose
ith histamne a@s (ng/ kg BW
ni st (scal e of| 0-12)

r ox glﬂggm 1.5 ngfkg 4 3
s al ty6 [%phenyl - 1.5
2004/ 030635

PCT/ US2003/ 031721 180

6,7-Bis-(3-hydroxy-phenyl)-pteridine-2,4-diol 1.5 mg/kg 3
3-(4-Hydroxy-phenyl)-N-[2-(1H-indol-2-yl)- )
phenyl]-propionamide 1.5 mg/kg
2-(4-Hydroxy-phenyl)-N-[2-(1H-indol- 1.5 mg/kg 2
2-yl)-phenyl]-acetamide
2-(3,4-Dihydroxy-phenyl)-N-[2-(1H- 0.5 mg/ke 7
indol-2-yl)-phenyl]-acetamide
N-[2-(2,3-Dihydro-1H-indol-2-yl)- 0.5 me/kg 5
phenyl]-2-hydroxy-benzamide
3-[2-(1H-Indol-2-yl)-phenylcarbamoyl}- 5
pyridine-2-carboxylic acid 0.5 mg/kg
2-Hydroxy-5-(6-phenyl-pteridin-4-ylamino)- 6
Y benzenesulfonic acid 0.5 mg/kg
5-(6-Phenyl-pteridin-4-ylamino)-quinolin-8-ol 5
( hydrochloride salt 0.5 mg/kg
3,4-Dihydroxy-N-[2-(1H-indol-2-yl)-phenyl]- 6
benzamide 0.1 mg/kg
6-{[(Pyridin-2-ylmethyl)-amino]-methyl}- ‘ 4
{ pteridine-2,4-diamine 0.1 mg/kg
6-{[(Naphthalen-2-ylmethyl)-amino]-methyl}- 0.1 mg/kg 4

pteridine-2,4-diamine

2,3-(3,4-Dihydroxyphenyl)-pyrido[3,4- 0.01 mg/kg 6




3,4,5-Tri hydroxy- N-[2-(1Hi ndol
yl) - phenyl] benzam de
-2- y| ) -

wWOR({0deBI6BRIO|

-2- 1.5 ng/kg 4 7
3,4,5-Tri hydr oxy-
1.5 ng/ kg 5 7 benzan de TP&T/US2003/031721

ability of test agent to influence vascul ar edema was

tested as above,

except that the

abi |

ty to bl ock

edema was tested using eitfrer VEGF or histam ne as the

agoni st (200

ng

and 10 tg/injection site,

i\VPIL = L nnn1 RELI'\I 1I~T L
|
; AN afiéitﬁ%a
i } ey dncnondl pg-—coronary
_grfgrp\/ (Ign\ is ocel lu’h:;]?1 f7nr 60 _m n fOllO\Ed by
FRREP B-'dgt er m et her test
(}%n‘fd P& F&WN@@PY ﬁ za gt ’r;r}l hours- f~nunrﬁal4
ia %ﬁeﬁjmﬁﬁc g‘ﬁ;’l é"ﬁh S7qited.Jmgligi s appl i cation
3 ﬂi'lilhnin&'d- 3_ g é‘h ) cl StZe—aSs—coffpatrea—+o
nt rﬁﬁ Shen gig&cﬁogﬁ ptétrfrcyélm Dos@0l migkkgt (% AAR, 3%
| nfarc (g7 Kg bV\) mean bI:IVI reoucu o Yelrcie 759
*Pnhn(’%?é? 2. Yageny=ptertdirn—1 5 66-6+18
% b nﬁegg[%‘%’élfoﬁh %h & sal t Veh| tmghgt. 0 2.9 S
hq[4/ arhih&-6-3, 44 d{?b'x & en
pt er iyllbddgene 1, m%ﬂgd she, 1.5 36.031 mg/kg 3344 3
Ay Himiadb-(@,4-dkydRayphenyl)pteridin-7-
yl]benzene-1,2-diol chloride salt 0.01 mg/kg 6

Sprague-Dawley rats were first injected IV with vehicle alone or test agent, followed by IV

injection of Evans blue 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

into the dermis (dermal bluing) according to a 4 point scoring system (3= maximal bluing,

>75% of response in vehicle-treated animals; 2= medium bluing, >25% but <75% of

vehicle-treated 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 greater 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)-
pteridind-ylamine | 1) m&/kg 4 3

sulfate salt

6,7-Diphenyl-

pteridin-4-ol 1.5 mglkg 3 4




3 Vehicle 54.0 2.9 3-[2,4-diani no-6-(3

hydr oxyphenyl ) pteri di n-
wQ@ 2004/0308BE N0l

PCT/ US2003/ 031721 181 3-[ 2, 4-di am no- 6- ( 3-

hydr oxyphenyl ) pteri di n-

0.1 37.7

5.8 30%

. 1.0 46.4 2.6 Not significant
di hydrochl ori de salt WD 2004/ 030B36HUS2003/031721

7-yl]

Zh[ezol di h drochloride s I8 Vehicle 61.9 3.1

-[4-am no-6-(3,4 dih i di n-

PP, 7-\,/!]b)égrzg;(})e/pfgyldi) B e”}!dlo.ii ué'gﬂn?/ 9

%4& bydegynp- 6- (3,4- 37,1 2.6

! ) r°_ Cy phehgmgkerildi n- 0. 14ngy/ kg 40% 7
%enz ene-1,2-diol| 4 chloride salt |6,7-Bis(3- 39.1

345T ' Xy pheTyt )= TTdine- 1.0 ng/fkg 37%

N{ﬂfﬂ(ﬁgbﬁg hy g gride salt 56,7-Bis(3- 39.1 74.2
behgaey phenyl ) -pteridine- 0.1 no/ kg 37% 4-yl am ne

hydr ochl ori de salt

Vehicle 54.9 3.1

The ability of test agent to influence vascular edema was tested as above, except that the

ability to block edema was tested using either VEGF or histamine as the agonist (200 ng

and 10 pg/injection site, respectively).

[0392] EXAMPLE 5

[0393] REDUCTION OF MYOCARDIAL INFARCTION

[0394] Myocardial Infarct Data

[0395] A rodent model of acute myocardial infarct, in which the proximal left anterior

descending coronary artery (LAD) is occluded for 60 min followed by reperfusion, was

used to determine whether test agents reduced infarct size at 24 hours. Several examples of

the compounds cited in this application significantly reduced infarct size as compared to

controls.
Dose Infarct (% AAR % Infarct
Study # Treatment (mg/kg BW) | mean + SEM) reduction
Vehicle 759+ 1.8
1 6,7-bis(4-
hydroxyphenyl)-pteridin- 1.5 60.6+1.8 20%
4-ylamine sulfate salt
Vehicle 54.0+2.9
6,7-bis(3,4-
2 dihydroxyphenyl)-
pteridine-2,4,-diamine, 1.5 36.3%6.3 33%
hydrochloride salt
3 Vehicle 54.0+2.9
3[2,4-diamino-6-(3-
hydroxyphenyl)pteridin- .
7-y1] phenol 1.0 46.4+£2.6 Not significant
dihydrochloride salt




3-[2, 4-D am no- 6- (3- hydroxyphenyl)pteridin- 0.5 ng/kg

31.6 6.2 42% 7-yl]phenol dibromde salt 6, 7-bis(3-
w2033y phenyl ) -pteridine- 0.5 ng/ kg 37.8 4rG&Ir/83%03/031721

2,4-diamne (PF 1 6,7-bis(3- 35.4 1.8

hydr oxyphenyl ) -pteridine- 0.5 ng/ kg 35% 2, 4-di am ne

PF2) 6,7-bis(3- 38.7 5. 318!‘|ydr oxyphenyl ) -pteridi ne-

0.5 nmg/ kg 29% 2, 4 di am ne (PF5) Myocardial infarcts
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wei ght|) é%ox he J udﬂugOCC' usi on of {[the LAD foll pwed b
LAD réep eno 0| m n Qbst -r eper¥hitE o8,  ei t het0%

vehi clle %hh@&@ch%déﬁﬁt agents werelinjected IV.|At 24

T POST-TT €aFHEAL, [Ne| I SCNem C_ ZONg (gl gy at{ri sk,

AAR) was—gigl re=tirgattof-of—tthetADtottowed
by 1V |ﬂﬁy@0§§pg&y§§terﬁﬁlkali bl ue dye, after which hea ﬁ?
g

wer e sectimpesnal nag t he Imetkgaxils A%l £2t0%i ned us
tri phenyl { adnlogi@akl um chl oride to delineate viable from

i nf ar cjt edd-[4rapiag-@um | Phot ogr aphifc 13mpes.gver ¢ t hen
anal yziedhydoxypgenyutgidonpt rj £ ?%?{év\me to calcullate 4go

infarc &Wﬁlamasewmlrcant 0 at-ri sk area. | Study
. Group.-sigiogidegslts_ g

6. 7- bils ri ny| ) - pt eri di n{4- yi%hitde sullf at e
sal t é’gg%’ﬁ’g?"igﬁi % Z:IISOmy‘kg ol (>F/>< 0. OOOS;J. WO 37%

2_004/0 3[/031721 182 Study 2: G gup

si zes N=5 9

6, 7- bi sﬁﬁ,ﬁ[ﬁﬁm feRaphenyl ) - pt erifd 5‘4 di am ne 379
hydr ochlagy h$d@bdhlofldefl | er 1 VEhI cI e controll (P<?'7°
0.035)] Studysadt G oup|sizes N= 3-5;

3-12, 4} di am vehibte( 3- hydr oxyphenyl ) pt e54.9i13.17- y|

—

phenol [ difhyahiaeeledsl d¢ salt at 0.[1 ng/kg differs from

vehi cl b 19@biypRhylpRsdia- 03)
7-yl]phenol dibromide 0.5 mg/kg 31.6+6.2 42%

salt

6,7-bis(3-
hydroxyphenyl)-pteridine- | 0.5 mg/kg 378145 31%
2,4-diamine (PF1)

6,7-bis(3- 354+1.8
hydroxyphenyl)-pteridine- 0.5 mg/kg 35%
2,4-diamine (PF2)

6,7-bis(3- 387+£53
hydroxypheny!)-pteridine- 0.5 mg/kg 29%
2,4-diamine (PF5)

Myocardial 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 vehicle alone or test agents were injected IV. At 24 hr post-treatment, 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 infarcted
myocardium. Photographic images were then analyzed using morphometric software to
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).




Study 4: Goup sizes N= 4-5; al
4-[ 4- am no- 6- ( 3, 4- di hydr oxyphenyl ) pteri di n-7-
wQ kjobeswene- 1, 2-di ol chloride salt and PCT/US2003/031721
6, 7- Bi s( 3- hydroxyphenyl ) -pteridi ne-4-yl am ne
hydrochl oride salt treatnment groups differ from
vehicle control (P< 0.02).1g5t udy 5:
3-[2, 4- D am no- 6- ( 3- hydr oxyphenyl ) pteri di n-7-yl ] phenol

o] GRBH AN 05T A SR B PRS2 i
hydtchlétedd s8I dfferd Froam Getidle bhitRR (P£ 0986). for nrul at | ons
PFl= 2.8% hé\?roég/gropyl 3-cycl odextrin,

StugEdsGooupsieps #eradigminped-(Avhystioxynbienyl mt@'ldsWﬂé} phenol

< 6%
oS P PR e g, O
Stultlr 3-GEopPsisasIN=0 ady il K- [étahﬁne-B-(BMedlhsdch'mkyphenylr)pielﬁ)dlﬁ9%

sitspee- OB dforkdegil and 6 s Do eR P R fmine

hy &8&111&11& éé‘l’trﬁ'éaﬁlnet{t Féfod%s grgffer do%%ihcﬁhsmmld)ew 029.

stu Ies were perfornmed descri bed above, except t hat
Studfé: 3+[?g4|=i@1anﬁno -6- (3-hydroxypheny1)pter1d1n— -yl]phenol dibromide salt was

FEAE T S ET AR AT S

diafinerhs &‘éiﬁ/ei/e'ﬂr dsefhe of ﬂuéH}ﬁ‘odhid@ fgrmulatiods (PRI -e2B8Nhyrd:3rpropyl-
hydr oxyphenyl ) ter|d|n

henol dlhydrochlo i.de
[3 oyalodexttn, hady. 400z andy@. Oé%,@ |Epm@A 120 md\d pH Fcitrate buffer PF2=

MR B o
citratedbifier OPF3-00 8V sl fonhutyedihert [bcﬂocﬁa&trﬁl aridl ®03%
b ben oS b AP BTN s e
griﬁsxl)g alfférg%enyf}?cl@ c()ﬁtrolj(§< 8,059 6

dr oxy pteridin- 120 65% 7-yl] phenol
di hydrochl oride salt WO 2004/ 030635 PCT/ US2003/ 031721
[0396] The following studies were performed as described above, except that the timing of

3-[2,4-diamino-6-(3-hydroxyphenyl)pteridin-7-yl] phenol dihydrochloride salt

_PS

administration (at 0.1 mg/kg) was varied. In one group, 3-[2,4-diamino-6-(3-
hydroxyphenyl)pteridin-7-yl] phenol dihydrochloride salt was administered at both 60 and

240 min post-occlusion.

S AMINSTAION | 1farct (% AAR, | % Infaret
reatmen ime (min post- mean + SEM) | reduction
occlusion)
Vehicle 60 54.0+2.9
3-[2,4-diamino-6-(3-
hydroxyphenyl)pteridin- 60 21.6+5.7 60%
7-yl] phenol . R
dihydrochloride salt
3-[2,4-diamino-6-(3- 18.8+5.6
hydroxyphenyl)pteridin- 120 65%
7-yl] phenol
dihydrochloride salt




1833[24d|amno6(3 19.1 4.0 .
hydroxyphenyl )pteridin- 240 65%
W(Yquh/]osq@h@nol hydr echloride salt 3-[2,4-di ani neBU§B3/031721
24.2 4.9 hydroxyphenyl)pteridin- 60 and 240 55%
7-yl] phenol dih drochloride salt G oup sizes N= 4-5;
all 3-[2, 4-di am no- 6- ( 3- hyggoxyphenyl ) pteridin-7-yl]
phenol di hydrochl oride salt treatnent gr oups di ffer

lla

fromyedr 2..4_ d.%n.dfs PHT{P<—0-001) 10897 tT

[ 0398 nyiux 0 g;ngﬂgl of cerebral strolyeﬁTﬁ ich the
m ddl b cermrpagnoﬁrtery is 298r manent !y occl uded was63%
used 1 o diedredhBtidsamhet her test agents reduced i nfarct

si ze pt3-PU-dimaine-6-(3-Several exanpl es| of 4me+gonpolinds
ci t ed| hydraxjphenydpipdidire 4t i 0@9%@‘@4 icantly reduced 55%

infargt si7z@lhenotonpared t0 controlp, and to a greater
dpgr ep ﬁﬁxﬁothmdmmrpi all y availbbl e r‘nnrpmmrh: (DD1

and SU6656) described in the literature as Src ki nase
Grouphisizies oNs= 4-if aalle t3-E4-diaminas6-(3rydroazpianybpieniging-yl] phenol
dihyddoahlotide #alt Eeatmentogroufsniifier fr@kMehivietvontrel @ 01001§. 25
PP1 35.4 6.4 Not si gnifi cant SU6656 24.3 5.3 mm

[0397]\Qﬁ01§dggﬂaf| cant 1 6, 7- pyr| din-2-yl- 27.2 2.63 Not
SI gnlfl cant pteridin-4- yI am ne

%‘H teridine-2,4- 4.19 di. ol
[0398}\|A(r2dfenm1<r 8

cereRypl) stroke, i Whg:hltbe ggt;@le cerebra% Zlqtery is
permanently occluded, was used to determine whether test agents reduced infarct size at 24
hours. Several examples of the compounds cited in this application significantly reduced
infarct 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 o
St;;dy Treatment mm’ r/; dllftai?ri
(mean £ SEM)
Vehicle 42.4+6.25 ---
PP1 354+6.4 Not significant
SU6656 243+5.3 Not significant
6,7-Di-pyridin-2-yl- _

1 pteridin-4-ylamine 27.21+2.63 Not significant
6,7-D1phen)g;§icendme-2,4- 202 +4.19 500
N-(2-(1H-Indol-2-yl)- o

phenyl)-phthalamic acid 156+5.16 63%
Vehicle 39.0+5.0 -=-
5 6,7-bis(4- :
hydroxyphenyl)-pteridin- 18.3+2.6 53%
4-ylamine, sulfate salt

[0399] Cerebral strokes were created in mice by permanent ligation of the middle cerebral

artery using a cauterizing tool, followed 60 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 triphenyltetrazolium chloride to delineate viable from



phenyl ) -phthal am ¢ acid Vehicle 39.0 5.0 --- 2

6, 7- bi s(4 hydroxyphenyl)-pteridin- 18.3 2.6 53%
wa2ookasione, sul fate salt [0399] Cerebral strokkGT/WE2003/031721

created in mce by permanent ligation of the mddle

cerebral artery using a cauterizing tool, followed 60

mn later by IV injection{ f ei t her vehlcle al one

(50@6PEG400 in water) or test agents (at 1 ng/kg va

y _four hours | ater, brai e sec
infactedgpyso BDOIOEHING TBRETy 1t SR AP Pt U BTSN e Shvare to
cdmﬂa%gﬁf ?} vi abl e from WD 2004/ 030635 PCT/ US2003/ 031721
arcted tissue. Photographic inmages were then
anal yzed usi ng norphonetric software to _cal cul
Studyrif: &iroup sizesaN=Staidle 6.7-diphsny-petidigeR4-dioband Ne(2- (1H-md°1 -2-
yl)-gheilyRliphtimtupic pridrgralipseliffcr4roi vehicle gontrglAPE DS anddi< B01,
resp¥dtivephenyl ) - pht hal am c acid groups differ fromvehicle
control (P< 0.05 and P< 0.01, respectively). Study 2:
xgﬁlu@r ctpZfos W= - 7|athE t1(5;:-'7-bls(4-hydroxypélllen}|rl)-pter1d1n—4 yllafmlne sulfate
ﬁﬁﬁg o) in-4-ylamne, sulfate
sat (121? group ?%MQ orlnl:/egpg?e control (P< 0.006).
[ 04001 EXAMPLE 6 [04011 I NHI BI TION OF Src- FAM LY
HI NASES, c-Src AND Yes [ 04021 The ability of conpounds
[0400] tEXAMPIE® t he activity of two Src-fam |y kinases
(c- Src and Yes) was d| rectly tested. The table bel ow

AN §f3gin nost
oricent r ati ons

of <10 M Corrpound Sr c ki nase Yes k| nase (I1C50
[0402]Vﬁie%)llt§l b€o6m 'F&hi&s)to irfhjbit the aétBrity of two Src-family kinases (c-Src and

dr oxyphen teridine- 27.6
Yes) “@35/ thgcﬁ tgstad. eptable Ibellow presents d a’%lal\éor severalylcompoumﬂ which in

most cases inhibited one or both kinases at concentrations of <10 pM.

Src kinase Yes kinase

Compound (ICsp value) | (ICso value)
6,7-bis(3-
hydroxyphenyl)-pteridine- 27.6 uyM 3.8 uM
2-amine
6,7-bis(3,4-
dihydroxyphenyl)-
pteridine-2,4-diamine,
hydrochloride salt
2,3-(3.4-
Dihydroxyphenyl)-
pyrido[3,4-b]pyrazin-8-
ylamine
4-[4-amino-6-(3,4-
dihydroxyphenyl)pteridin-
7-yl]benzene-1,2-diol 1.3 uM ND
chloride salt
6,7-Bis-(3,4-dihydroxy-
phenyl)-pteridine-2,4-diol | 18 WM 0.9 pM
3,4-Dihydroxy-N-[2-(1H-
indol-2-yl)-phenyl]- 337 nM 303 nM
benzamide
2,3-Bis(3,4-
dihydroxyphenyl)-
pyrido[2,3-b]pyrazin-6- 1.3 uM 756 nM
ylamine dihydrochloride
salt

2.6 tM 1.1 pM

1.6 pM 1.0 uM




di hydr oxyphenyl ) -
hydr ochl ori de salt
wa2@4mBo6py r i do[ 3, 4- b] pyrazi n-8 | am ne

2.6
2,

4-[4-am no-6- (3, 4- di hydroxyphenyl)pteridin-

7-yl ] benzene-|

, 2-di ol

chloride salt

6, 7-Bi s- (3, 4- d| hydr oxy- 11“8§ PM 0.9 M

phenyl) pteridi ne-2, 4-di ol

i ndol -

2,3-Bis
1.3 M7
2004/ 03P
hydr oxy
hydr och
di hydro

n\ll 1 -

hon— o

i
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phenyl) - pyr]
hydr.@oM or|i

do[ 2, 3-b] B
de63pM WD
6, 7- Bi s(3-

”“”;%.ﬁ;m“*”f@izx
8k t
Sl i 1

methanesulfonate

b-— 10. UM 6|

B Ry

3 M 4-ylg
4-
ND

3-(3-Amino-
benzo[1,2,4]triazin-7-y1)-
phenol

12.0 pM

6.8 UM

7-Naphthalen-1-yl-
benzo[1,2,4]triazin-3-
ylamine

0.9 uyM

9.3 uM

6,7-Bis(3-
hydroxyphenyl)-pteridine-
4-ylamine hydrobromide
salt

8.8 UM

7-(2-Trifluoromethyl-
phenyl)-

benzo[1,2,4]triazin-3-
ylamine

9.2 yM

7.0 pM

[7-(2,6-Dimethyl-phenyl)-
benzo[1,2,4]triazin-3-yl]-
phenyl-amine

925 nM

822 nM

[7-(2,6-Dimethyl-phenyl)-
5-methyl-
benzo[1,2,4]triazin-3-y1]-
phenyl-amine

294 nM

4-[(Phenyl-pteridin-4-
ylamino)-methyl}-
benzene-1,2-diol

420 nM

4-[2-(6-Phenyl-pteridin-4-
ylamino)-ethyl]benzene-
1,2-diol

317 aM

ND

M1.1 M pteridine-2,4-di am ne,
3-(3,4- D hydroxyphenyl)

1.6 M

PCT/US2003/031721
1.3 M ND

3, 4- D|hydroxy N-[2-(1H

33 /4—nM-303—1N

yrazi n- 6-

m ne

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 WT), and test agents (at concentrations

ranging from 1 nM to 100 uM); 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 ICso

values for the test compounds (Prism software package, GraphPad Software, San Diego

CA). ND: not determined.



7-yl ] benzene-|, 2-di ol nethanesul fonate 3-(3-Am no-
benzo[ 1, 2,4]triazin-7-yl)- 12.0 M6.8 M pggnﬁlm go
woRphosmben- | -yl benzo[l, 2, 4]triazin-3- 0.9 MECBUS2003/031721
ylam ne 6, 7-Bi s(3- hydroxyphenyl)-pteridine- 8.8 JAM
ND 4-ylam ne hydrobrom de salt 7-(2-Trifluoronethyl -
phenyl)- 9.2 M7.0 M be [ 1,2,4]triazin-3 | am ne
[7-(2, 6-Di et hyl - phenyl )-"benzo[ 1, 2,4]triazin-3-yl]-
925 nM 822 nM phenyl. - ggi E‘il ;-(2, 6- Di net hyl - phenyl ) -
5-methyl - 294 nM ND =2, 4] triazin-3-yl] hen
| -am ne 4-[(Phenyl-pteridin-4- ylam no)-nethyl]- 420

n ﬂﬁc;tgf&g %%NZII@I@CMZ)IH@DBTGNAEQIGGENESI&
yl - Zene- NMND 1, 2-di ol

[0403] Referring to FIGURES 13 and 14, a murine model of angiogenesis was used to

screen compounds for their 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-hydroxyphenyl)-pteridin-4-
ylamine sulfate salt. Athymic WeHi (nu/nu) mice were first injected with 400 uls of an ice-
cold tumor-derived extracellular matrix substrate, matrigel (Becton-Dickinson) infused with
400 ng/ml 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.



Ki nase reactions were conducted in 96-well plates by
conbi ni ng reconbi nant human c- Src or Yes (280
wmgioesde3s Panvera, Madi son W), ATP (3 M, a tBCDBE03/031721
ki nase substrate (PTK2, 250 M Pronega Corp., Mdison
W), and test agents (at concentrations ranging from1
nMto 100 M; the buffer uped was Src kinase reaction
buffer (Upstate USA, Lake Placid NY). After reacting
WHASISE AiVMiHbag. at room tenperature, residual ATP was
determ ned using a |luciferase-based assay (Ki nased o,
Pronega Corp.) as a neasure of kinase activity. Data
L. f Acvoniund wékirectiver(E): t hen aver aged and used to
determ ne 1C50 values for the test conmpounds (Prism
sof tware package, G aphPad Software, San Diego CA).
ND: not determ ned. WO 2004/ 03063%, PCT/ U82003/ 031721

186 EXAI\/PLE FECTS OF | NVENTI gdSNg)g(O\l 14 a
b USE tO screen _

ANG OGENESIE™ [ 04831—Refarring

conmpounds cited in thHS appl cation] whi ch successfully
i nhi bited angiogenesis in ,
compound A is 6, 7-bis(4-hydrexypResyl)-pteridin-4-

ylam ne sulfate salt. Athym c W\ (nu/nu) nice were
first injected with 400 I's of an (Reéx cold

tunor-derived extracel lular nhtrix substrate, matri gel

( Bect oghge%i nson) infused with 400 ng/m of bFGF or
VEG- (R& stens) which rapidly solidifies into a

subder nal pba@R(ﬁsnhhﬂmdbﬁw&I alCOEH, MRT -BELH, Whereln R’ is -
subseq enh ‘% cted int agerl t oneal | y wth 10 ng/ kg

of tht 9AQ Efa% » CoVBUNTS: $Ach Rodt kB fosgthps to f@antarié-
fourt hg@dayliting dpere injected intravenously with 0.5

ngs of a F TC—conJ ugat ed endot helial specific lectin
(Banderi ea ef&hdpi i$ indcp@ndmtbt aikyll_aﬂnenmgn]raﬂleﬂ) alkdny@rsulstituted

m nut e ec f th ce were
eut hanigﬂfgncy 1 tfﬂ‘tf}g C(Ii%af]l%élxﬁ 5itipisg cycloalkyl,
sol ubl héta@cyﬂlcpﬁﬁsmlﬁéd HM&ﬁyﬂhg alryld §1iH§ﬁtu‘?é11 ar?f‘ Hetbidgryl,

. fluorescent” content of individual

pl ugs
quant i $Urbéﬁt“tQ¢ah% garyh glkilagylesubsiafuiag] aﬂﬂd@l‘}’l @I)d@lkylr slltbstltuted

val oS ARl PR DU g
pr ef er angthlkyaryh dellogentaminé, astide) nikr&) &r giidgkgt ood t hat

vari ous rmdkfl C kl ons can .be nade w t hout
2 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’’3),, 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.



2.

departing fromthe spirit of the invention.
Accordingly, the invention is |limted only by the

wo edoosiesy cl ai ns. WO 2004/ 030635 PCT/ US2003/ 0BA7RS2003/031721

187 WHAT IS CLAIMED I'S: A compound of structure (1):
O HNGAr (Ro)x (ROY \ N\ H(Rl)y | wherein:
each Ro is independently - COOH, -OR, -SO3H
wherein R is - Hor |ower gikyl or when x = 2, each
Ro is taken together to forma 1,3- dioxolyl ring, or
each Ro is independently alkyl, substituted al kyl ,

alThe ayinposnddsitdliitt BGvherdik RYYd @@bﬂ; RYS 1, aﬁfdttslt dntiqtz%ﬂe each
al kynyl , cycl oal kyl, substituted cycloalky

hymmﬁé@erocycllc subst i t ut ed het erocycli c, aryl

substituted aryl, heteroaryl, substituted heteroaryl,
al kyl aryl, substituted al kylaryl, aryl al kyl,
subsdmpoiinddf sangtinel (KBl , aryl al kenyl, substituted
aryl al kenyl, aryl al kynyl, substituted arylal kynyl,
hal ogen, am no, am do, nitro, or thioalkyl, R and R2
are each i ndependently hydrogen, al kyl, substituted

al kyl , al kenyl substituted al kefyl,
substituted al kynyl, cycloal k
cycl oal kyl, heterocyclic, sub
aryl, substituted aryl, heter
het eroaryl, alkylaryl, substitu
aryl al kyl , s@Rajtituted aryl al kyl,

eterocycllc
subiBekt ut ed
kyl aryl,

| al kenyl ,

substituted axylal kenyl , r substituted
aryl al kynyl , N~ O
(Rq )y

I

wherein:

each Ry is -COOH, -OH, —-SOsH, or —H,

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, and

x and y are each independently 1-4.



4.
hydrog

wW@eoohesmwsdar yl

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
and x and y are each i ndependePe1/yS2o31031721
WD 2004/ 030635 PCT/ US2003/031721 188 2. The conpound
of claiml1l, wherein Rois -COOH, x is 1, and Rl and R2
are each hydrogen. 3. Alcg%rrpound of structure (I1):
S( RO) x (R2)y (ONO) N H (Rl)yII wher ei n:

each RO is - ,%ﬂ ang_Rz e eaﬁg
Thelegrapniadof ylaﬁyés W@éwm Eb léytco@db% is bapd & and %\7 jare €ac
al kenyl, substituted al kenyl, al kynyl, substituted
gtkynyl cycl oal kyl , substi t ut ed cycl oal kyl ,
heterocyclic substituted het erocyclic, aryl,
substltuted aryl , heteroaryl substituted heteroaryl,
«ymﬁwp of aIkyIaryI, aryl al kyl ,
substi t ut ed aryIaIkyI, aryl al kenyl, substituted
aryl al kenyl, aryl al kynyl, or substituted aryl al kynyl,
and x and y are ?@ch i ndependently 1-4. WD 2004/ 030635

PCT/ US2003/ 031721\ m.89
\22 Z4
2NN N

|| —(Y)
24\ / /
6

I

n

wherein:
71-Ze 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 amino,
each X is independently halogen, -OR®, -NR",, or -SR®, wherein
RY is -H lower alkyl, -(CH,),NH(CH>CHj3), -(CH,)smorpholyn-1-yl,
-(CH,)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 -OR’, -NR%, -SR’, or ~OPOsH,
wherein R is H, lower alkyl, aryl, heteroaryl, -(CH,);NH(CH,CH3), -
(CH,)smorpholyn-1-yl, or -(CH,)s(N-methylpiperazinyn-1-yl); or
each Y is independently alkyl, substituted alkyl, aryl, substituted aryl,
heteroaryl, 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 CH,glycinyl,
CH,NHethoxy, CH,NHCH,alkyl, CHNHCH,t-Bu, CH,NHCHo,aryl,
. CH,NHCH,substituted aryl, CH,NHCHjheteroaryl, CH,NHCH,substituted
heteroaryl; or when n s 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,



4: The compound of claim3, wherein Rois -COOH, X is

1, and R1 and R2 are each hydrogen. 5. A conpound of
wareogoswse (111): (Xym zZ2 zZI z3 11 /J (Y)n PCHUSAS3/031721

Z6 111 wherein: Zl -2Z6 are each independently C,

-C=0, N, or NRa, wherein Ra is H alkyl, or

substituted al kyl, wherei ngpi d substituents are

hal ogen, hydroxy, oxo, or amno, each X is

n%]e endent %iﬂ%ﬁ??ﬁ&zﬁ @%&%Nmﬁndsﬁé n WEEELN

pheny'16 Eﬂl‘l&ﬁ yn-1-yl,
(CH2 3( zyl pi perazi nyn-1-yl), aryl, heteroaryl,
OrtaUtO(HMLF -(N N-NH-Re), wherein Re is Hor |ower

al kyl , each Y is independently -OR, -NRd2, -SRi, or
-CPOSHZ wherein Rd is H |ower alkyl, aryl,
6. het engruyd of sthuchay N CH2CH3) , - ( CH2) 3nor phol yn-1-yl,
- (CH2) 3(N- net hyl pi perazinyn-1-yl); or each Y is
i ndependent|y al kyl, substituted al kyl, aryl,
substituted aryl, Jpete ryl, substituted heteroaryl,
or hal ogen, wherei ubstituents are selected
from hal ogen, - OR& -SRe, -P(O (OH)2, wherein
Re is H [ower al or heteroaryl; or each Y
i s independently
CH2NHCH2al kyl ,
CH2NHCH25ubstZ1 0

X)m

is 2, each
i or

v

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

Zy-Z4 are each indépendently CHor N, and

mis1tod4.



m and n are each independently 1 to 4, WD 2004/ 030635
PCT/ US2003/ 031721 190 wherein when Z1, Z3, Z5, and Z6
wae@4e3Bs N, X is NH2, and m=n = 2, Y i s notPCphg2wys/031721
or 4-hydroxyphenyl, or tautoners thereof. 6. A
conpound of structure (I1V): (X ZI Z3 G, (XYm tCCL
Z2 Z4 0 |V wherein: L is 91{1 aryl ene, substituted
aryl ene, oxyarylene, or substituted oxyarylene
l'i,nki ng i et Cigs 5- or 6-nenbered aromatic or
7. héﬁ%%mnﬁ'ﬁﬁ%uq‘i“ﬁé?)'each X is independently H, OR
NR2, or SR, wherein Ris H or lower alkyl, Z1-Z4 are
each i ndependent |y oL N, and msltod4. WO
2004/ 030635 PCT/ Usfﬁg{_f:’/(695721 191 7. A conpBumdRoK
structure (V): '_;MRI)xi -(RI))x NMHN-M }G(RS) N-
~/~ O y(R3) 10 H Va Wb HN—
X
(8]

, AN
Y(R3) i y ¥(Ra) : P o]
H H
Va Vb
wherein:

each R; 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, or substituted arylalkynyl,

R; is —H, -SOzH, 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.

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 the compound is set forth in Structures I, IT, III, IITa, 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, inflammatory disease, edema, transplant rejection,

burn, or acute or adult respiratory distress syndrome (ARDS).



wherein: each R is independently hydrogen, alkyl,
substituted alkyl, alkenyl, substituted al kenyl,
w@bkdoyngieds substi tuted al kynyl, cycl oal kyl , subST/US200&0B31721
cycl oal kyl, heterocyclic, substituted heterocyclic,
aryl, substituted aryl, heteroaryl, substituted
heteroaryl, alkylaryl, subgbituted alkylaryl,
aryl al kyl , substi t ut ed aryIaIkyI aryl al kenyl ,
substituted aryl al kenyl, arylalkynyl, or substituted
aryl al kynyl, R3 is H, -SCBH or -S2Nwe2, Mis NH, CO
10.  SfRe méfBda b claith O Whéreih thé dfofder B vaséalirdedkayé syidrome (V LS)
heteroaryl, and x and y are each independently O-4.
A net hod for treating a disorder associated with
C r adm ni sterin
L tgﬂgﬁgﬁ%?ggfﬁﬁﬁg §£?ﬁ%§8€ ﬁ%gﬁg%ﬁégglve anount ofga
‘ compound, mhereln the conpound is set forth in
Structures | IV, V, ar an ombi nati on
12. ¢t Bethodes ciri Srubrsin B disprlenisen Vigaapinal dhese.
di sorder is nyocardial infarction, stroke, congestive
heart failure, an ischem a or reperfusion injury,
13.  c@hemethodrof klaim i9s wheret the disoeder by ARBShy, reti nopat hy
or vitreoretinal disease, macul ar degeneration,
aut oi mmune di sease, vascul ar | eakage syndrone,
14 | Thé AR ¥1atth 92 AhereirtBie Msorder A GitdiaMureliRasd. On,
bum or acute or adult respiratory distress syndrone
(ARDS). WO 2004/030635 PCT/ US2003/ 031721 192 10. The

hod._,of Ny ' rder i s vascul ar
1. Inigﬁg]&gmgy 1;%(1)1&{”;9 ‘(V%}%%ﬁ%e%ﬁop%gg&n&hod of claim9,
mhereln the disorder is cancer . 12 The met hod of
aim9, wherein the disorder mltreoretlna
16. dTB‘é&?éhOd Ofﬁlalmﬁewﬁﬁf%ﬂlediﬂsoé‘ileéﬁﬁt@’ Swherein the
di sorder is ARDS. 14 The nmethod of claim9, wherein
the disorder is autoi mune di sease. 15. The net hod of
17. cIThe methodvdfetaiinr?, tvherein therdisorddrss mypeardialbinfar¢iconret hod
of claim9, wherein the disorder is stroke.

=)

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.

23.  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.



17. The nmethod of claim9, wherein the disorder is
myocardi al infarction. 18. The nethod of claim9,
wob@rmsew3t he di sorder is ischem a or reperfusiPeT/US2003/031721

injury. 19. The nmethod of claim9, wherein the
di sorder is arthritis 20 The met hod of claim?9,
wherei n the disorder qg gIa. 21. The nethod of claim
9, wherein the dlsorder transplant rejection. 22.
The method of claim9, wherein the disorder is

25.  Amiéthoref daign 2, segredn thejanase i EQFRSIBASCC| aj m 9,
wherein the disorder is congestive heart failure. 24.
A method of claim9, wherein the disorder is o

26. ASHEQRO@bEEaiM 24) whiteinahekini(® iR @G4/inSkifa% or a threonine kinase.
PCT/ US2003/ 031721 193 25. A nethod of claim 24,
wherein the kinase is a tyrosine kinase. 26. A nethod

FSfamilsKindde. ki nase or

27 IP%£§%§¥ﬁe wﬂgggﬁanggﬂnggﬁgfﬁgd of %ﬁg|n124 wherein

the kinase is a Src famly ki nase. 28 A met hod for

28. o t&}Pég?rggq%IErslg ggﬁ ?ggﬁégé?grwlm S e‘wIIJL e?%&%gﬁ ajSlgc

fa sAPjeefiheetd Hercdfan bffedive anmnp@ﬁm@bmpound

compri lg%gﬁﬁgltl%éﬁggtecrguctgjre (XMI1 I (Y)n wherein: each X
havingthestnmd‘elp@ndently H OR NR2, or SR, wherein Ris H or

| oner al kyl, each Y is independently hydrogen, alkyl,

substituted al kyl, al kenyl substituted al kenyl,

al kynyl , subst i tMired al kynyl . cycl oal kyl, substituted

cycloalkyl het ero i tuted heterocyclic,

aryl , substitute eteroaryl, substituted

heteroaryl, alkyl ubst i tured¥al kyl aryl
aryl al kyl , substi | al kg, aryl al kenyl ,
substituted arylal k ar kynyl, substituted
aryl al %E?yl aroyl, substituted aroyl, acyl, or
subst iwigreid: acyl , W|th the proviso that at |east one
Y i's not hyé%ﬁ’%‘l@ ind¥pendently H, OR, NRy, 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 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 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,

thereby treating the disorder.



when n is 2, each Y is taken together to forma fused
aromatic ring systemconprising at |east one aronatic
WO 2008/030663 i S 1 to 4, and nis 1 or 2, therebyPCT/E810031031721

t he di sorder. WD 2004/030635 PCT/ US2003/031721 194

29. The nethod of claim 28, wherein said conpound has

the structure: X N (Y) erein: Xis OR NR2, or

SR, wherein Ris H or wé? alkyl, Y is aryl,

substituted aryl, heteroaryl or substitut ed

heteroaryl, and nislor?2. 30. The met hod of cl aim 28,

2. ?‘}%rﬁﬁ&)&gfﬂaﬁpf?%{éal m g?&\?‘\ﬁg‘?@%g& sf}mcorrpotml(;“ hals\v

the structure: NH2 N WO 2004/ 030635
PCT/ US2003/ 031721 1 5 32. The nethod of claim 28,
wherein said conpoun@d has the structure: NH2 N N

wherein:
X is OR, NR;, or SR, wherein R is H or lower alkyl,
Y is aryl, substituted aryl, heteroaryl, or substituted heteroaryl, and

nis1lor2.

30.  The method of claim 28, wherein said compound has the structure:

NHy
N
X
C[ F
N

31.  The method of claim 28, wherein said compound has the structure:

NHy
N
X
©i A
N .



33. The nethod of claim 28, wherein said conpound has
the structure: OHN N 34. Anethod for treating a
wWa@le@aesiess associ ated with conprom sed vascul osPEBUS2003/031721

conprising admnistering to a subject in need thereof
an effective amount of a conpound having the
structure: (X)ymN N ~ (Ypg N WO 2004/030635
PCT/ US2003/ 031721 196 wherein: each Xis
i ndependently H OR NR2, or SR wherein Ris H or
| ower al kyl, each Y is independently hydrogen, alkyl;

32,  SHRShkthdl o cﬁhﬁ%, wﬁér&ﬁ%)ﬂd cofipduhd haK B sehdtay |
al kynyl, substitu f al kynyl , cycl oal kyl substi t ut ed
cycloalkyl, het er qcycl i c, substltuted heterocycllc,
aryl, substituted aryl, heteroaryl, substituted
heteroaryl, al kyl&t ituted alkylaryl,
aryl al kyl , sub§ kyl, aryl al kenyl,
substituted a yIaIke yI Ialkynyl, substituted
aryl al kynyl , aloyl, « g acyl, or
substituted acyl : at least one Y
is not hydrogen, or when n is 2 is taken
together to forma fused aromat
conprising at | east one aromatic 0
are each independently 1 or 2. 35. The rfethod of claim
34, wherein said conmpound has the structure:

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:
Xm

N



35.

X_N N (Y)n N wherein: Xis OR NR2, or SR, wherein
Ris Hor lower alkyl, Y is aryl, substituted aryl,

whedeamsy| , or substituted heteroaryl, and nPCEUS2003/031721

2. WD 2004/ 030635 PCT/ US2003/031721 197 36. The

met hod of claim 34, wherein said conpound has the
structure: NH2 NN N 371 he net hod of cl ai m 34,
wherei n sai d conpound has ? e structure: NH2 N NN
38. The nethod of claim 34, wherein said conpound has
the stWifféllre: NH2 N N N N WD 2004/ 030635

PCT US2003/ G321 indk8B iy FIORTBN08: OF, Ghabiisf

wher ei n sai d conpoun hé structure:
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 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.

The method of claim 34, wherein said compound has the structure:

X

NN

N/ 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

nis1or?2.



36.

37.

38.

N H 40. The nethod of claim 34, wherein said conpound
has the structure: OH NNN HONNN 41. The

woredohosbeds cl ai m 34, wherein said conpound hasPCTES2003/031721

structure: NH2 I N NN N NN W 2004/ 030635

PCT/ US2003/ 031721 199 42. A nmethod for treating a

di sorder associated with ﬁﬁﬂpronised vascul ost asi s,
conprising adm nistering t0 a subject in need thereof

an effective anpunt of a,conpound. hgving the

The methadeot olaigiwherciy saxrqipounges BSOS N 0, or
S; each X is independently H OR X, or SR, wherein
Ris H or lower ghkyl, each Y i hendent | y

hydr ogen, al kyl, $ubstituted al {enyl
substituted al kenyl, al kjnyl, s ed al kynyl,
cycl oal kyl ,

The method of claim 34, wherein said compound has the structure:

NH,
N
XYY X
Cﬁ/
N N .

The method of claim 34, wherein said compound has the structure:

A



substituted cycl oal kyl, heterocyclic, substituted
heterocyclic, aryl, substituted aryl, heteroaryl,
wGeamgsdesd ed heteroaryl, al kylaryl, substitut eRCT/US2003/031721
al kylaryl, aryl al kyl, substituted aryl al kyl,
aryl al kenyl, substituted arylal kenyl, arylal kynyl,
substi tuted arylalkynyl,lggoyl, substituted aroyl,
acyl, or substituted acyl’°with the proviso that at
| east one Y is not hydrogen, or when n is 2, each Y
39.  The methed of olgian Bdr whereigeish conmpyadihastpe SIS, | ng
system conprising at |east one aro -~;E.ring, and m
is 1to 4, and nis 1 or2. WO 2004 3%

PCT/ US2003/ 031721 ¢ : hod of | cl ai m 42,
wherei n said conpound has the str ) (XYm N )-Y
N H wherein: each | s jstgpendenNyHA OR NR2, or
SR, wherein RiNH X Yis aryl,

substituted aryll}, heterloaryl, |or substituted
heteroaryl, andl! mi pthod of claim42,
wher ei n t hepyg¥Sor Re¢tion, stroke,
congestive heart failure, q reper f usi on
injury, cancer, arthritis or othe opat hy,
retinopathy or vitreoretinal disease,#acul ar
degenerati on, autoi mmune disease, vascular |eakage
syndrone, inflammatory di sease, edema, transpl ant
rejection, burn, or acute or adult respiratory

40.  dihstretiss] sfjalaimodds v(herdsyaid gempaund hast P ai m 44,
wherein the disorder is vascular le e syndrone
(VLS).

OH

41.  The method of claim 34, wherein said compound has the structure:




46. The nethod of claim 44, wherein the disorder is
cancer. 47. The nethod of claim44, wherein the
waele@ensiess i s a vitreoretinal disease. 48. he PEU/OsTOB631721
claim44, wherein the disorder is ARDS. 49. The net hod
of claim 44, wherein the disorder is autoi mune
di sease. 50. The net hod og%gzl aim44, wherein the
di sorder is bum WD 2004/030635 PCT/US2003/031721 201
51. The thod of claim44 . wher.ein the digorder is.
2. ke 55 el s Bl il S coypigmiied Yefralosiais,
comp#if® béinidi&rinBe @aubjedt inifb@ tHetdofn eficotivEghoat #OHcdHpound
_claim 44, wherein the disorder is ischema or
having ghestmg®ien i njury. 54. The nethod of cl ai m 44,
wherein the disorder is arthritis. 55. The nmethod of
claim44, wherein the disorder is edenma. 56. The
met hod of cl ai m 44Xwmherein the disorder is transplant
rejection. 57. The od of yclaim 44, wherein the
di sorder is infla ory §fSeage. 58. The nethod of
claim44, wherein ' der \\s congestive heart
failure. 59. A netphod for rea‘l‘ﬁqyﬁ di sor der
associated with co ] gscul ostasis conpri sing
adm nistering to a subject in need thereof an
ef fective anount of a conmpound having structure
(VII):“MC}CMQ\\ M (Y)n NA p/C VII wherein: A B, C
and D are edch independently C, N, 0, or S, each X is
i ndependent Zyis N, O8r SNR2, or SR, wherein Ris H or

| oner al kyl, each Y is independently hydrogen,. al ,k%{I,
subst i t ut ed ashasis indgpendentlyHoBRs NBE 9T 380 gtlsrein K

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 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.



202 al kenyl, substituted al kenyl, al kynyl, substituted
al kynyl, cycl oal kyl, substituted cycl oal kyl,

whedenswyt! i c, substituted heterocyclic, arylPCT/US2003/031721
substituted aryl, heteroaryl, substituted heteroaryl,
al kyl aryl, substituted al kylaryl, aryl al kyl,
substituted arylalkyl, a al kenyl, substituted
aryl al kenyl, aryl al kynyl, ~substituted aryl al kynyl,

oyl, .substituted.arayl ...acyl, or. substituted acyl,
43. \?\')f I%%m?th%‘y Bf‘iim ’t%elélsalflggglpb%‘ffgh%%%s“ﬁ Czl"rﬁyd rogen,
and mand n are each independently 1 to 4, thereby
treating the disor de{ 60. The nethod of claim 58
wherein the disorder’Q@ myocardi al infarction, stroke,
congestive heart failjure, an ischem a or reperfusion
injury, cancer, arthgitis or ot her arthropat hy,
retinopathy or vi ' i sease, macul ar
degenerati on, aut pi di s yascul ar | eakage
syndrone, inflamsg ilsease/ edemm, transplant
rejection, bum O nadul t respiratory
di stress syndronme (ARDS). 61.\The net hod of clai m 59,
wher ei n sai d conpound has theStructure: N (X)Ym (Y)n
N NS N wherein: each X is independently OR, NR2, or
SR, wherein Ris H or lower alkyl, each Y is
indepeW{igﬁ]lnry aryl or substituted aryl, mis br 2,
and n is 1-dichWas3084eRE093H, SR,/ NIS, 00 SROWAER I R29H or lower
62. The nethod of claimb59, wherein said conpound has
t he stalkgs ure:

Y is aryl, substituted aryl, heteroaryl, or substituted heteroaryl, and

mis 1-4.
44. The method of claim 42, 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, inflammatory disease, edema, transplant rejection,
burn, or acute or adult respiratory distress syndrome (ARDS).
45.  The method of claim 44, wherein the disorder is vascular leakage 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.  he method of claim 44, wherein the disorder is ARDS.

49.  The method of claim 44, wherein the disorder is autoimmune disease.

50.  The method of claim 44, wherein the disorder is burn.



N NH2 N N N 63. A pharnmaceutical conposition
conprising a conpound as set forth in Structures I,
wo Rgo4bsde3s 11 1a, IV, V, or VII, or any conbi natPOmUS2003/031721
thereof, in a pharmaceutically acceptable «carrier
64. An article of manufacture conprising packagi ng
material and a pharnaceutiygl conposition contained
wi thin said packaging material, wherein said packagi ng
material conprises a | abel which indicates that said
phar maceutical conposition can be used for treatnent
51. OfhéinSMibd of slaiks 30Ckireid thé 8idordenRis@bkeed vascul ostasis
and wherein said pharnmaceutical conp05|t|on conpri ses
a compound set forth in Structures I, [, 1lla,
52. ! ’Y e m¥ hogI a1m fll  witdreitide &Q%Pﬁﬁﬁa%%%\‘dﬁ? ElﬁglfctloQS An
acture co I'ng materi
and a pharnaceutlcal conposi tion contai ned MAthIn
sajd packa i hg nate i al erein said packagi ng. ..
53.  nhheegod o gﬁlﬁ’é‘i‘i“ée‘g %femébéﬁlsw%ﬁ chemia.ard Pt itiong vy
phar maceuti cal conposition can be used for treatnent
of disorders associated with vascular perneability
54. | Thkngthodof cleimpdéwherdin thadisotdesisasthstisel ected fromi s
nyocardi al infarction, stroke, congestive heart
failure, an ischenmia or reperfusion injury, cancer,
55. arh&iettod oPtlafth BRI wREIN A9 aisbdder Is@idbmapat hy or
vitreoretinal disease, nacul ar degenerati on,
aut oi mune di sease, vascul ar | eakage syndrone,
[ [ r on
6. piit PR B ialt 3808 Bere AT Bisol P ARBL G BEER, 0 e
(ARDS) and wherein said pharmaceutical conposition WO
2004/ 030635 PCT/USZOOS/O 1721 . 204 ri ses. a
57.  chpusthedodclam Atnwhereny aétserfdéglﬁmﬁfrlglgaﬁorx ,318R?e§?- 1V,
V, VI or VII, or any conbination thereof. 66. The
article of manufacture of cl aim 65, wherein the
58. dThenmithodicf claemdds whérgin the disbidsd iscfongestizie hergt feilure.
di sorder associated with conprom sed vascul ost asi s,
conprising the administration of a therapeutically
59. eff@ehby Gorarmating a afsoﬁier h@@&fhteawlmﬁmﬁmea @hscultstakis
in Structures I, I I11a, IV, V, VI or VI|, or
comprsipg edmisiisteringda atsnb]pgtdfl negci thereof an effective amount of a compound

having structure (VII):
\ N
X)m

N / A
\_N/ D/c

VII
wherein:
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 independently hydrogen, alkyl, substituted alkyl,



pharmaceutically acceptable salts, hydrates, solvates,
crystal forns and individual diastereoners thereof,

W0 200a/0306BF ect in need of such treatnment. 68. TheT/Dsion®oB1721
of claim®67, wherein the disorder is vascul ar | eakage
syndrone (VLS). 69. The nethod of claim67, wherein
the disorder is cancer. 795, The nethod of claim 67
wherein the disorder is a vitreoretinal disease. 71.

The net hod qf c] ai,m.67 rein.the,disorder s ARDS.
72. The rretqglfiﬁﬁ‘yioF“}%f ;H#@Ee% Ls i&ﬁﬁ%?%@?ﬁ? s an
aut oi NEREIKY. SERtituted dyeloallfg, KeérBog1ief subktitited 67

wher eiIE;?dt h](le&di sorder i}? b:ij-llr%g. 74.@}%he met hod of cl aim

67 whéetdrecyclie agylsabatitutadearyl hefrewarytsubstitetedet hod of

87 Wher o ! . . .
it ar direih G Ry PARARh, Bestinied
di sor dgylaikyl, iaBIReAYA, Sbstitaearatylsikenylj arylalkynyl, 77. The

nmet hod of claim.67 wherein the disorder is arthritijs.

VO 200wbegned sriatitynyboarods estiped oy, 3oyl of SEbSEEEL

of cl aj A I LAt [ | / The

nmet hogécg}’%fh\gﬁﬁ%?%ﬁhtg%ea? Le%tgt{]dgl%(ﬁ issglrogg [ %ent, rgg%spl ant

rej ecti on. m&ad nBrecavhtindspendentlyditod67 wherein t he

di sorder i.s inflammatory di sease. 81. A nethod of
therebwré%m&%eélsaf brder associated with conpronised

vascul ostasis conprising the adm nistration of a

therapeutically effective anount of at |east one
- 60. chpoothodaf cleim 58 fderdin the dizordertismyecardial infaretiqn, stroke,

LV, .V, M. or VLI, or any. c [ [ rS@kiti
congesfiys heart gﬂ{uff% ap Ilifh%eoﬁtré%ﬁrgg%&qw %ja}ﬁ c#r% git es, tg gf ‘\J/tg? es,
arthropdtlss trafindpathiffor iebotetidaldisenst, mabubs degenoratios, dub@meaine
) i n conbinatiton with an_anti-inf] anmatory, oo
diseaseasplardpaknge syndrome dnflammatony diserses Sdewry traggplapt rejection,
t ' ' [ jghase inhibitor, to
bum, B BB el SRl B AR5 ' A ot hod of
treating a subject having or at risk of having

ocardial ipfarction . cooprisin dm,ni stering to the
61. s dby Bihod of B SuPEEin e ondraPg TS ibhR o
compound as set forth tructures I, I, I, Illa,
IV, V, VI or VII, or/ any contj nation thereof thereby
treating the subje 83. A md{ hoehof Mmeating a

subj ect havi ng or ‘risk of h viAng\\ scul ar | eakage

t
\\ e / 2
N N
wherein:

each X is independently OR, NRy, or SR, wherein R is H

b

or lower alkyl,
each Y is independently aryl or substituted aryl,
mis 1 or 2, and

nis 1-4.



syndrone (VLS) conprising admnistering to the subject
a therapeutically effective amount of a conpound as
w@Eea40868Hh in Structures |, I, 11, Illa, |V,POT/UN005031721
VI, or any conbination thereof thereby treating the
subject. 84. A nethod of treating a subject having or
at risk of having cancer Ay nprising admnistering to
the subject a therapeutically effective annunt of a
compound as_set fo th in,, Structyres, | 11, M,
62, Fi mpliogofian 5 OO BB 5P BBt Rer eby
treating the 85. A nethod of treating a
subj ect havingjor aryrisk of having stroke conprising

2004/ 030635 P ’
I, Iita, 1V, V, VI or ofNany c i nation

t hereof thereby treati ' 86. A nethod of
[ havi ng ARDS
ubj ectNa

[ ' f a cgnpound as set
L/ NlaV, V, VI or
VI, or any conbi Nat i on t Teredf theN y_treati ng the

the subject a erapeut| cally effective amount of a
compound as set forth in Structures I, IIl, Ill, M,
IV V, VI or VIl, or any conbination thereof thereby

63. E Pgelthal co?ﬁﬁﬂsﬁﬁh coftrisihigiRiolipduad ad seefirthnig Saructures I,
subj ec ﬁaV|ng or at risk of having arthr

10, 110, HW; ¥j ngVIIthmmogmnaﬁlgnttlger@qfemsﬂg}age@cegtlcasﬂy acceptable
. therapeutically effective anount of a conpound as set
Cami®ff orth in Structures I, 11, I, My, IV, V, VI or VII,
or any conbination thereof thereby treating the

4. ohm eiskc of i B SERASIBE RSl A AT 2 PR Sp el
compogglo C%B{ fifel v@tl‘{ubs% pﬁﬂ&%ﬁ%lﬂlﬁe@ﬂf@Eérbfﬂ%aﬂlm@mgmﬁ material

oun as se Structures | I 1 , III?
or

compris¥s a YabeMwhizh 11\dltates1hataaa;d wenbaceatical sompesiiert canas sy

treatjng. the
treatment of dlso%ders assoc1ateh w1tth compromised vasculostasis and wherein said

pharmaceutical composition comprises a compound set forth in Structures I, IL, III, IITa, IV,

V, VI or VII, or any combination thereof.

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



90. A nethod of treating a subject having or at risk

of havi ng vascul ar | eakage syndrone (VLS) conprising
wa@esuis®seri ng to the subject a therapeuti cal | PCT/US2003/031721

effective amount of a conpound as set forth in

Structures |, I, I, Illa, IV, V, VI or VII, or any

conbi nation thereof therg@y treating the subject. 91.

A nethod of treating a subject having or at ri sk of

comprisap s e RHigs Shyoflet § ks B, rucy> §E8EVIL orany

comb1ﬁdt1@h@]@&é&ﬂ cally effective anobunt of a WO 2004/ 030635
PCT/ US2003/ 031721 207 conpound as set forth in
Structures |, [, 1tita, 1V, V, VI or VII, or any

66. Cﬂ{godtrﬁag O?Pﬂ Ay ea éﬁ%fﬂﬁgtﬁjé‘%ﬁ%fﬁ?‘g%%s%ﬁﬁ&%s of
havi ng i schem c or reperfusion related tissue injury
or damage, . CO in admlserin t.0 ct a_ ..

7. A BHBPA PL SN T Grordrrestied M G sed B e s sodierisine

the adﬂnﬂﬁ&fbtl'oﬁ oPh &H&%ﬂéﬁffﬁaél? effectlvé drhourlt bF & leas\t/oné/cor}(ﬁo&ﬁ set forth

) any c ion thereof thereby treating the
in StrustumschL IIQ,C-IIIaAI\hét Hﬂdarétﬂ,tqr@ay rcmgbmatmn)}hempf Ivavi ng or

{
30 Bl e LS Sy v
dlaster%ﬁl@fétthéi@oﬂmwmbj&f; irPnee@ P eehdreaterget forth in
Structures I, I, I'll, Ma, IV, V, VI or VII, or any

conbi nation t her eof thereby treating the subject 94.
e ! f VLS
8. OiFhEiRaR iRy, Pl tHRURERR CaRR loded e (VL)
to the subject a therapeutically effective anDunt of a
conmpound s.set _forth, i ctures | [, Illa,
69. %emetWﬂogPIWPI67 Wher Hﬁglﬁm%ﬁ‘aﬁc&ﬂcetrher eof thereby
treating the subject. 95. A nethod of treating a
subj ect having or at risk of having inflammatory
70.  dThemsthod of otami6diwherein therdisardering vitteorstinakdisgaset a
therapeutically effective anount of a conmpound as set
forth in Structures I, I, Ill, Illa, IV, V, VI or
.71, Virhe nREhodIDf ckAMBTRMdréln tid @saaér isRRmY treating the
subject. 96. A process for making a pharnmaceuti cal
conposition conprising conbining a conbination of a
c r a |V,
72. %H%fﬁéﬂgod\sﬂq{clglﬁ 6t’7r\?/1111<£]e1§tt %&nééf?lﬁglﬁ 'a{l ﬁteltrOéml#thhe dlllscds

phar maceutical ly accept abl e salts, hydrates, solvates,

73. gtmaelthod 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.



fornms salts and individual diastereonmers thereof and a
phar maceutically acceptable carrier. W 2004/ 030635

WOEOANSBED3/ 031721 208 97. A conpound of cl ai PELPS2003/031721
havi ng any one of the structures: 0 0 OH NHNH\ O

I/ N H OH1)cX OHQOH / | | HNOHNH\ HH/ \ 0
H o \HN T\ H ) OHszsl ~|/0H / NNH HO
ccl 104 0 COOH 0 OH \ HN %/ 1 | HN H O COOH

%g@%poygﬁl gjf&ré%%ﬂ I&’Ff’{ﬁ&o@% tlgglle salts

79.  The method of claim 67 wherein the disorder is transplant rejection.
80.  The method of claim 67 wherein the disorder is inflammatory disease.

81. A method of treating a disorder associated with compromised vasculostasis comprising
the administration of a therapeutically effective amount of at least one compound as set
forth in Structures I, II, I, IITa, IV, V, VI or VII, or any combination thereof, or
pharmaceutically acceptable salts, hydrates, solvates, crystal forms and individual
diastereomers thereof, in combination with an anti-inflammatory, chemotherapeutic agent,
. immunomodulatory agent, therapeutic antibody or a protein kinase inhibitor, to a subject in

need of such treatment.

82. A method of treating a subject having or at risk of having myocardial infarction
comprising administering to the subject a therapeutically effective amount of a compound
as set forth in Structures I, II, 11, IIa, IV, V, VI or VII, or any combination thereof thereby
treating the subject.

83. A method 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 Structures L, II, III, Illa, 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, I1, IIL, IIa, IV, V, or VIL, 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



209 98. A compound of claim 1l having the structure: O
N NHO or pharmaceutically acceptable salts

wao bh@nesfe3s 99. A conpound of claim1 having thePCT/US2003/031721
structure: 0 OH cl1lb@H or pharmaceutically
acceptabl e salts thereof. 100. A conmpound of claim1l
having the structure: O Oyggl HN CnN or

pharmaceutically acceptable salts thereof. 101. A

oGP e B P SRR i

subjectNHZ2 NN ~ H J I H2ZN-N N CH HO

86. A method of treating a subject having or at risk of having ARDS comprising
administering to the subject a therapeutically effective amount of a compound as set forth in
Structures I, I, I, IMIa, IV, V, VI or VII, or any combination thereof thereby treating the

subject.

87. 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, I, I1I, ITIa, IV, V, VI or VII, or any combination thereof thereby treating the

subject.

88. A method of treating a subject having or at risk of having arthritis comprising
administering to the subject a therapeutically effective amount of a compound as set forth in
Structures L, II, III, IITa, IV, V, VI or VII, or any combination thereof thereby treating the

subject.

89. A method 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, ITI, ITTa, IV, V, VI or VII, or any combination thereof thereby treating the

subject.

90. A method 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 Structures I, II, III, IITa, IV, V, VI or VII, or any combination
thereof thereby treating the subject.

91. 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
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compound as set forth in Structures I, I1, I1, I1Ta, IV, V, VI or VII, or any combination
thereof thereby treating the subject.

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, I1I, IIla, IV, V, VI or VII, or

any combination thereof thereby treating the subject.

93. A method of treating a subject having or at risk of having an autoimmune disease,
comprising administering to the subject a therapeutically effective amount of a compound
as set forth in Structures I, II, IIL, IITa, 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, IL, III, IIla, IV, V, VI or VII, 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, I1L, Illa, 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 I, II, 11, ITla, IV, V, VI or VII, or any
combination thereof or its pharmaceutically acceptable salts, hydrates, solvates, crystal

forms salts and individual diastereomers thereof and a pharmaceutically acceptable carrier.
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97. A compound of claim 1, having any one of the structures:

or pharmaceutically acceptable salts thereof.



212 HH HNN | NNNHH HNN- N \I NN or

phar maceutically acceptable salts thereof. 102. A
w@oovposneas of claim5 having the structure: OH PEFESIOM31721

N N OH or pharnaceutically acceptable salts thereof.

WD 2004/ 030635 PCT/ US2003/031721 213 103. conpound of

claim5 having the struct » OH NH2 N\ N~ \ H2NN N

OH or pharmaceutically accCeptable salts thereof.

98. A compound of claim 1 having the structure:

OO

or pharmaceutically acceptable salts thereof.

99. A compound of claim 1 having the structure:

or pharmaceutically acceptable salts thereof.

100. A compound of claim 1 having the structure:

OO OH

or pharmaceutically acceptable salts thereof.

101. A compound of claim 5 having any one of the structures:

OH

OH
NH, A NH, O
N
Y s
P L
N7 N O HZN)\N y O
OH

OH

NH,

N XS
A J "
H,N” N7 N OH

HO



104. A conpound of claim5 having the structure: NH2
N N~ OH HZN N N or pharnaceutically acceptable salts

wao b@nesfe3s 105. A conpound of claim5 having theCT/US2003/031721
structure: OH OHNH2 N\ NNOH OHor
pharmaceutical Iy acceptable salts thereof. 106. A
conpound of claimb5 havingjghe structure: OH NH2 OH
HZN N N OH OH or phar rraceutl cally acceptable salts
t hereof. WD 2004/ 030635 PCT/ US2003/ 031721 214 107. A
ccmtgound having the structure: OH N M ,N NOH HORN

ﬁ%[ or phar maceutical |y accept abI e salts
e
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108. A conpound of claim5 having the structure: OH
OH H2ZN NN N OH OH or pharmaceutically acceptable

w@ aloam3deber eof . 109. A conpound of cl ai m5 havPemyusives3/031721
structure: OH OHANH2 I\ M\ Ni NOH OHor
pharmaceutically acceptable salts thereof. WO
2004/ 030635 PCT/ US2003/ 034721 215 110. A conpound of
claim5 having the structure: OH HZN N N~ N CH or
pharmaceutically acceptable salts thereof. 111. A
conpound of claimb5 having anyone of the follow ng
structures: gaN HONN N/ | / N-NH2 " NH2

'EN:[N/ ® A)Tf

OH
OH NH
we Py e
NS N\ Nl\ X
! ~ ~ 2
HzN)\N N” O N” N O
OH
OH OH
N
NH, - l
N N\ X OH O
lk N N N AN



CF3 \ NN~ /I Nom NIl NHNNH2 Cg NN NH or

phar maceutically acceptable salts thereof. 112. A
w@oovposness of claim5 having the structure: | PET/USND3/081721

/ I/ NN H or pharmaceutically acceptable salts

t hereof. WD 2004/030635 PCT/US2003/031721 216 113. A

compound of claim5 havipgothe structure: HH HNN

N \' NN 114. A conpound of claimb5 having the

structure: HH | HN (XJZpy 115. A pharnmaceuti cal

conposition conprising a _gQpp@und as set forth in

Structure I in a pharna ically acceptable carrier.

116. A pharnaceuti cal pOsition conprising a

conmpound as set fortt;m'

n Strgagture Il in
“\N/ N?

HN
QN/ N?

or pharmaceutically acceptable salts thereof.

102. A compound of claim 5 having the structure:

or pharmaceutically acceptable salts thereof.



a pharmaceutically acceptable carrier. 117. A
phar maceuti cal conposition conprising a conpound as
W@ ed04080685H in Structure 111 in a pharnmaceuti cetT/¥S2003/031721

acceptable carrier. 118. A pharmaceutical conposition
conprising a conmpound as set forth in Structure Ma in
a pharmaceutically accepbpple carrier. 119. A
phar maceuti cal conposition conprising a conpound as
set forth jn Structure IV, in a pharmaceutically

103. Wéal}éi%%haéﬂng b S8F 030635 PCT/ US2003/ 031721
217 120. A pharmaceutical conposition conprising a
conpound as set forth in Str&ture Va or Vb in a

pharmaceutical ly accgpt able garrier. 121. A
ri sing a compound as
h

phar maceuti cal conpotl%ion
S a pharmaceutically
et hod for inhibiting or

set forth in Struciy
acceptable carrier. ) 12R. /
reduci ng vascul HsN| eNkade i subj ect, conprising
adm ni stering to a subject Aeed t hereof an
effective amount of IL-2 in Clﬂbi nation with a
compound of Structure set for®M in Structures I, 11,
[, Itla, 1V, V, VI _or VII or any conbination

or pharmagshitieally, aceqiplgalisdheie?thg vascul ar | eakage in the
subj ect 123. The nethod of claim 122, wherein the
compound is set forth in FIGURE 1. 124. Thé net hod of

104. Al @impohdd of vlaim SihavingdheoimeBiieid i s
N-(2-(1H I ndol -2-yl)-phenyl)- phthal amc acid. 125.
The nethod of claim 182 whereip the conmpound is
6, 7- bi s- (3- hydr oxyp Nt digke- 2, 4-di ami ne. 126.
A pharnmaceutical conpositigneehprising IL-2 and at
| east one conpourtNas NSeiN” forth in Structures |, 11,
I, Illa, 1V, V, VI or VIl or any conbination

or pharliagé&@ihily béceptablosatietiereat.i on ef fective to reduce
vascul ar | eakage associated with IL-2 adm nistration.

SRS § hingthe strddtie126, wherein the

105. (]f%‘rzr%rg%ﬂg’lq s set fort hglihn FIGURE 1. 128. The

conmposition of claim 126, whergiyn the conmpound is

N-(2- (1H I ndol - 2- yINH2 phe - pht hal am ¢ acid or
6, 7- bi s- (3- hydr ox N ) pie
2004/ 030635 PCT/ U%ZO/ 3/ 081721

N

ridi ne-2,4-diam ne. WO
g

or pharmaceutically acceptable salts thereof.

106. A compound of claim 5 having the structure:

OH

N
A

H,N

OH
e O
AN N\
P
aae

OH

OH

or pharmaceutically acceptable salts thereof.



218 129. A method for treating cancer or a tunor in a

subj ect, conprising admnistering to a subject in
wmemd/osdses eof an effective anobunt of a therapeR€T/US2003/031721

anti body, chenot herapeutic agent or inmunotoxic

agents, in conbination with a conpound set forth in

Structures I, I, I, bhka, 1V, V, VI or VII or any

conmbi nation thereof, thereby treating the cancer or

tunor in the subject. 130. The nmethod of claim 129,

ghereln e.co[{go n |s set forth in FIGURE 1. 131. A
107. et &ﬁ;ﬂ% “tion conprising a therapeutic

agent and ato|_l east_~Qne pound as set forth in
Structures | , I, NV o VI or VIl or any
conbi nati o )Iee , gon ration effective to
treat c N° S bj N IRZN_he conposition of

Q)

Qpaus et forth in FIGURE 1.
133. The nethod of cI ai m 131, erein the cancer is an
alimentary/gastrointestinal tract cancer, colon

or pharmaceically aoceptablanalertherstf. n cancer, breast cancer,
ovari an cancer, prostate cancer, |ynphoma, |euken a,
ki dney cancer, |lung cancer, nuscle cancer, bone
f@gﬁi,ﬁrs Havihe8he gfuchnad n cancer. 134. The
108. (Aa&%ougfdmcl aim 133ﬁ{g\Mwer ein the cancer is colon
cancer or lung cancer. 135. e nmethod of claim 131,
wherein the therapeutic agent] Isqogn antinetabolite; a
DNA cross-Iinking agent; al ali ng agent;
top0| sonerase | Hphi Rt NG A otubul e inhibitors, a
vi nca al kal oi d, mt\@rﬁ} type antibiotic, and a
bl eomyci n-type anti The net hod of claim
131, wherein the chenot herap iCc agent is
nmet hotrexate, cisplatin/carbppl @& n; canbusil;
dactinom cin; taxol (paclitaxe#), antifolate,
col chicine, denecoline, etoposide, taxane/taxol,
or phaiiteetitioatlly, aceh;ﬁaiﬂmtaﬂtsrthereqfnt hracycline antibiotic,
doxor ubi ci n, daunorubi cin, carm nonycin, epirubicin,
109. |,Q@Bm9bﬁﬁdlofdrhﬁrhs>haﬁﬁg1m@rs&uct4re denet hoxy- daunonyci n,
11- deoxydaunor ubi ci n, 13- nonydaunorub|C|n
adri anyci n-14- benzoate, g rpgnym n- 14- oct anoat e or
adri anyci n- 14- naphm-laal ene WO 2004/ 030635

2 S The nethod of claim 131,
wherein the therd i ¢ agent i s doxorubicin,

OH

or pharmaceutically acceptable salts thereof.



138. The nethod of claim 131, wherein the therapeutic

agent is an antibody that binds to HER2 protein,
w@e@wnsnedact ors or grow h factor receptors, orPCHUSYNG/O81721

receptors. 139. The nethod of claim 138, wherein the

t herapeutic agent is trastuzumab; bevaci zunab,
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110. A compound of claim 5 having the structure:

OH

or pharmaceutically acceptable salts thereof.

111. A compound of claim 5 having anyone of the following structures:

e, 0 Sseel

(2
§ 7

or pharmaceutically acceptable salts thereof.

112. A compound of claim 5 having the structure:

Q0

N
H

(2
(9

or pharmaceutically acceptable salts thereof.
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113. A compound of claim 5 having the structure:
H

HN
||\N’ N”

114. A compound of claim 5 having the structure:

H
H

HN
“\N/ N?

115. A pharmaceutical composition comprising a compound as set forth in Structure Iin

a pharmaceutically acceptable carrier.

116. A pharmaceutical composition comprising a compound as set forth in Structure II in

a pharmaceutically acceptable carrier.

117. A pharmaceutical composition comprising a compound as set forth in Structure III

in a pharmaceutically acceptable carrier.

118. A pharmaceutical composition comprising a compound as set forth in Structure Illa

in a pharmaceutically acceptable carrier.

119. A pharmaceutical composition comprising a 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 a compound as set forth in Structure VIII

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 L, II, III, Illa, IV, V, VI or VIl 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 IL-2 and at least one compound as set
forth in Structures I, I, ITI, IITa, IV, V, VI or VII or any combination thereof, in a
concentration effective to reduce 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 a compound set forth in Structures L, II,
111, I1Ta, 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, II, 111, IIla, 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 cancet, 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 agent; alkylating agent; topoisomerase 1 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, adriamycin-14-

benzoate, adriamycin-14-octanoate or adriamycin-14-naphthaleneacetate.
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137. The method of claim 131, wherein the therapeutic agent is doxorubicin, docetaxol,

or taxol.

138. The method of claim 131, wherein the therapeutic agent is an antibody that binds to
HER?2 protein, growth factors or growth factor receptors, or integrin receptors.

139. The method of claim 138, wherein the therapeutic agent is trastuzumab;

bevacizumab, OSI-774, or Vitaxin.



