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Receptor tyrosine kinases (RTKSs) are important in the transmission of
biochemical signals across the plasma membrane of cells. These transmembrane
molecules characteristically consist of an extracellular ligand-binding domain
conﬁected through a segment in the plasma membrane to an intracellular tyrosine
kinase domain. Binding of ligand to the receptor results in stimulation of the
receptor-associated tyrosine kinase activity that leads to phosphorylation of tyrosine
residues on both the receptor and other intracellular proteins, leading to a variety of
cellular responses. To date, at least nineteen distinct RTK subfamilies, defined by

amino acid sequence homology, have been identified. One of these subfamilies is
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am no aci d sequence honol ogy, have been identified.
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Binding of VEGF or bFGF to their corresponding receptor results in
dimerization, autophosphorylation on tyrosine residues and enzymatic activation.
These phosphotyrosine residues serve as “docking” sites for specific downstream
signaling molecules and enzymatic activation results in EC activation. Disruption of
these pathways should inhibit endothelial cell activation. Disruption of the FGFR-1

pathway should also affect tumor cell proliferation since this kinase is activated in
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reacting a chloro-substituted pyrrolotriazine with an oxide anion to form an ether;

converting the ester to a benzylic alcohol, oxidatively rearranging the alcohol to form
a phenol The hydroxyl compound is subsequently alkylated with an electrophilic
agent to afford a phenoxy substituted compound which is hydrolyzed to afford an
amide. This is converted to the final compound by first forming a chloroimidate and
reacting this with an alkylating agent such as hydroxy fluoroindole in the presence of

a base in a polar solvent to afford the final compound.
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the invention provides a process for prepari .th )
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apdulogproved process that is amenable to large scale
preparati ons and provides fluoroindole derivatives of
high quality. In addition, fluoroindole derivatives
prepared using t rocess descriped 5 herein are
stabl e solids thaetail 1pt ave [ ong
term S’m@?}e!s&x im@hMbRMBrovRIeQ dPed 3 sfor Meqi8ar i ditcértain
than fluoroi ndol e dertvatives prepared using
apyrevlnatazine comppivatif tdefoainhked Descri ption of the

I nvention 10 The present invention provides a process
for the preparation of certain pyrrolotriazine
compounds of the formula R42Z R3YHR2 X NN -N-R6 R1
(1) 15 their enantionersg, diangTeoners, and
pharmaceutically accepta salt prodrugs and

sol vat es thereof which inhifi tyrosi ne ki nase
activity of growth facgBx—e such as VEGFR- 2.
In formula | and throughouf\ i cation, the
above synbols are defined lows: X and Y are

i ndependently selected fr o0, OCO, S, SO, S, CO
02,

()

their enantiomers, diastereomers, and pharmaceutically acceptable salts, prodrugs and
solvates thereof which inhibit the tyrosine kinase activity of growth factor receptors
such as VEGFR-2. In formula I and throughout the specification, the above symbols
are defined as follows:

X and Y are independently selected from O, OCO, S, SO, SO,, CO, CO,,
NR', NR''CO, NR™CONR ", NR*CO,, NR"’SO,, NR'°SO,NR"7, SO,NR"*,
CONng, halogen, nitro, cyano, or X or Y are absent;

R! is hydrogen;

R? and R® are independently hydrogen, alkyl, substituted alkyl, alkenyl,
substituted alkenyl, alkynyl, substituted alkynyl, aryl, substituted aryl, heterocyclo,

substituted heterocyclo, aralkyl, substituted aralkyl, heteroaryl, substituted heteroaryl,
heterocycloalkyl or substituted heterocycloalkyl; with the proviso that when X is halo,



20 NR10, NR11CO, NR12CONR13, NR14C02, NR15S02,
NRL6SO2NR17, SO02NR18, CONR19, hal ogen, nitro, cyano,
w@rooxoans4Y are absent; Rl is hydrogen; R2 and R3I/E8M03/022755
independently hydrogen aIkyI substituted al kyl ,
n bst it I StB .
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R10, R11l, R12, R13, R14, R15, R16, R17, R18 and R19
al?f‘éefP%G%‘bendently sel ected fromthe group consisting
of hydgegen, alkyl, substituted alkyl, aryl, 5
substituted aryl, heteroaryl, substituted heteroaryl,
heterocycl o, or substituted heterocyclo; R42 is
(R43)n ~/\ \ R44 H 10 (R43)n,wherein n equals 0, 1
or 2 and each R43 is indepen nlﬂy sel,ected fromthe
group consi sting of hy rogen/ fl oy I?1e, chl orine and
met hyl ; and R is methyt; en, wth the
further provi sos that: (15 Q. y not be hydrogen if
X is SO S, NR13C02, or NR14S0¢; and b. R3 may not
be hydrogen if Y is SO SO2, NR13C02, or NR14SQ2. The
10 process of the inventi on conprises, in one enbodi ment ,

L ha'S St %rselr(t) Il equals 801n(\)/re (P egdcﬁ qulsmgr? epenc? fntlty Ee ected rtrrlrj)mathe

group Con51st1ng of hydrogen, fluorine, chlorine and methyl; and

y[dr.£

R*is methyl, or hydrogen,
with the further provisos that:
15 a. R? may not be hydrogen if X is SO, SO, NRPCO,, or NRMSOZ; and
b.  R®may not be hydrogen if Y is SO, SO, NR'*CO,, or NR'*S0,.

The process of the invention comprises, in one embodiment, the steps of
a) converting a compound of the formula
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where R® is lower alkyl or aryl and X' is halogen,to a compound 1 of the formula



H3C N ReOOC N N where Re is |lower alkyl or aryl and
X1 is halogen,to a conmpound 1 of the formula -5 WO
wWQ2MIBE542 PCT/ US2003/ 022755 H3C ORd N ReOZXI/bBR003/022755
where Rd is | ower alkyl, aryl, substituted aryl,
het eroaryl or substituted heteroaryl_dy treatnent
wi th a phenoxide or al koxi dg,c5 b) kyl ati ng Conpound
1 to afford Conpound 2 of t he a H3C ORd HON \
NNNJ 2 10 c) treating compo WNXh a peroxide in
the presence of a Lew ' naf ford conpound 3 of
the formula H3C ORd SIN HO \ "NNJ'N3 15 d) al kyl ating
t he phenol group in conpound 3 to afford Conpound 4 of
the fornula -6 WD 2004/ 009542 PET/ US2003/ 022755 H3C
ORd N

where RY is lower alkyl, aryl, substituted aryl, heteroaryl or substituted heteroaryl by

treatment with a phenoxide or alkoxide,

5
b) alkylating Compound 1 to afford Compound 2 of the formula
2
10 ¢) treating compound 2 with a peroxide in the presence of a Lewis acid to
afford compound 3 of the formula
d
HaC OR
=" N
HO A\ N /)
N
3
15 d) alkylating the phenol group in compound 3 to afford Compound 4 of the

formula



R20 NJ 4 where R2 is benzyl or substituted benzyl, 5
e) hydrolyzing Conpound 4 to afford Conpound 5 of the

wo eooabE42 H3C OH N R2ZO X N5 where R2 i s benegi/us2003/022755

10

15

substituted benzyl, and 10 f) converting Conpound 5 to
Compound 6 of the formula H N M CF RONN -- N
6 15 by first converting g oundB to a

chl oroi m dat e and subsequent| | ating the
chloroimdate to afford 6 erein R2 is
benzyl. The deprotectio heyol _l's acconpl i shed by
treatment with hydrogen donor Tn pMesence of a
catalyst to afford conmpound 6 where R2 is hydrogen.
-7 WD 2004/ 009542 PCT/ US2003/ 022755 In a second
enbodi nent of the invention, the starting conpound of
the formula 1 H3C SIN H3000C X NNNJ 7

where R? is benzyl or substituted benzyl,

e) hydrolyzing Compound 4 to afford Compound 5 of the formula
e OH
2 =" ~N
R=O N\ N //l
N
5

where R? is benzyl or substituted benzyl, and

f)  converting Compound 5 to Compound 6 of the formula

H
N Me
/
O
H3C F
2 =7 SN
RO \N\/)
N
6

by first converting compound 5 to a chloroimidate and subsequently alkylating the
chloroimidate to afford Compound 6 wherein R? is benzyl. The deprotection of
phenol is accomplished by treatment with hydrogen donor in presence of a catalyst to

afford compound 6 where R* is hydrogen.



5 where Xl is halogen; is reacted with a nucl eophile

to afford Conpound 8 of the formula H N Me H3C F
WELA4/063@00C \ N~NJ 8 10 which is treated w tPCHIS2003/022755

alkylating agent at Iom1tenperature to afford

o DO Mh Rogha epiptisngs S B sebion Pe it Galiac e

Geppednd 9 is then treated with a peroxide in the
presence of a Lewis acid to afford Conpound 10 of the
fornrula H N M O

1
HeC )
=" N
HaCOOC— N /)
“N
7
5
where X is halogen;
is reacted with a nucleophile to afford Compound 8 of the formula
H
N
) Me
F
8 ?

10 :
which is treated with an alkylating agent at low temperature, to afford Compound 9 of
the formula

H
N
/ Me
M o)
e
F
Me XN
Me N\ _N R /)
HO N
9
15



M F "NHONON' 10 5 In a further enbodi ment of the
i nvention, the fluoroindol e piece can be prepared as

w0 odokoosss2 a) reacting a fluorinated conmpound OPCT/082003/022755
formula 10 QN+, OF F F with a nucleophile to

af f ord.Conmpoungd. 11 of rmul a. . Q . E .
15 11 C%Tfn’g‘-&’?y ¥ i%e“%{)e E%lﬁwn%gifew{% ﬂéﬁﬂ%fr%% %fn%érjw{sé‘“d to
afffpa doBRmagnd o #ie@brmul® WO 2004/ 009542

PCT/ US2003/ 022755 the fornmula 01 F O 01 R12 5

wherein Ris a protecting group, c) deprotecting the

al koxy group by treatments with deprgtecting reagents

to afford Conmpound 13 of the fqg | an

/ Me
O
Me E
=" N
HO—\, N /)
N
10
5
In a further embodiment of the invention, the fluoroindole piece can be
prepared as follows:
a) reacting a fluorinated compound of the formula
10
O:N O
F
F
F
with a nucleophile to afford Compound 11 of the formula
O¢N+,O—
CHjs
O
F
F
15 11

b) reacting Compound 11 with an alkoxy anion to afford Compound 12 of

-9.-
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ON,OCH3 / FOO OH 10 13, and d) cyclizing
Conpound 13 under reducing conditions to afford

w@eovpoessd2 14 of the formula H N Me HO\ F pABUI2M03/002755

a preferred enbodi nent, step 1 of schene 1 involved

t he conversion of the conmpound to an ether by
thedQtHBlAt with a nucl eophil e such as a phenoxi de or

al koxi de anion. Preferably, the al koxide anion is a
met hoxi de or et hoxi de anion.,_-10 WO 2004/ 009542

PCT/ US2003/ 022755  Pr ef &kgell al kyl ating agents in step
2 of schene 1 include an .IkyI esium halide,
i.e., methyl nmagnesi um bt OR of et hyl magnesi um
chl ori de at Iom1tenperatr A about -25C to about
25C. Conpound 2 in step 3Yis preferably treated with
an peroxide such as hydrogen 5 peroxide or sodi um
perborate in the presence of a 12ewis acid such as
boron trifluoride in an organic solvent such as

di chl oronet hane (DCM to afford conpound 3. Conpound
JHeseiRRKY b ptadctitigtdtoap) el ectrophilic agent such as
benzyl brom de or benzyl chloride in the presence of
a base such as NaH at a tenperature from about 0C to

bout 100
abou i @ep&% o e ti ab Nehx4 ag'au gﬂyu}dﬁ@itlﬁé&g with depesibdiBtreagents

wi th an aci at an el evated
tte afferdatampoutnd 1§fdfc01uallfdfmnbound 5. Conpound 5 is
finally converted

05 +-0”

CHg

OH
13 , and

d) cyclizing Compound 13 under reducing conditions to afford Compound

14 of the formula

In a preferred embodiment, step 1 of scheme 1 involved the conversion of the
compound to an ether by treatment with a nucleophile such as a phenoxide or

alkoxide anion. Preferably, the alkoxide anion is a methoxide or ethoxide anion.

-10 -
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to Conmpound 6 through the chloroimdate which is
subsequently al kyl ated, preferably w th hydroxy

wo bwaraismziol e, in the presence of a base such B&I/US2003/022755

pot assi um car bonate or sodi um hydride in a polar

| .
or ef o AT SR G ST Teprbratt L AR fuaRsium
ﬁlﬁh&é’ eat pRn l?ﬂatgﬁeﬁﬁn%ym%ﬁ‘ meBBY @ nsdi@h cRBridsapIdivm

ormate’ i n t e presence of a catal yst such as
E!ahpaatumrﬁrmnaboldr BB torbope?7°€d conditions for the

second, enbodi cl ud
nucl eg:&lﬁlﬂoémggg '5? E f1P BBCE%rl ﬁléf 3 %dﬁN 1%% #ggg%gue&o hydrogen
RiRUFRoARNPRIBSS AR prefhbO 64 Bewis @Qldiulal‘mhboibhdﬁﬂuoﬂde
o treat Conpound 7 to afford Conpound 8., Thi

e at pigenictsakest qﬂCh@e dlcbloé@@ﬁfébm GM) # férd FO%P\‘/%%

%@Wfi SM: ﬁl&skg%i 1tr|1 Qﬁ/ glﬁXt?épl hilld %%&1{ %&HHQQ ﬁg@&g%&n% prenzyl

R@ldride in theSresef®d @ﬁ’d bdﬁagﬁt&ﬁasllﬂ'ﬁ}b ﬁﬂla[ﬁed@eﬂlturﬁétolﬂyhbout 0°Cto
magnesi um chl oride at |low tenperature from about -25C

12boBil®tC25C. I1n a preferred enbodi ment, Step 3
| nvol o%n Jual 0 gy%r%l gtrr%n gcﬁ aft abfal ﬁ?éfé%?olygr d§heous HCI
e “or s

as hy N perox um perborate I
Rt 8 eleeﬁe@tenq)eh;awresto affoctl @umpomsl fbdﬁompdnmdfﬂ mdmraﬂe cemverted

Zﬁfﬁ%@n&e@égégﬁpaéﬁ%acg% iltfb 8‘/,]91 IS§ Eigl%fbs y @ﬂ@f? (P preferably
G Hydr&%f?fﬁ&%{rfdbfég irf thd ?Pés@ﬁ’cte‘%ﬂ a4REPRIEAAs pofabsitimicarbonate or

case," tr uoroni trobenzene, can be reacted with a
sodlveoiphiride is aphlaasoleentyshcisas dinethyMounamisedPMF) or toluene,

SRR RG0SR AR ePiloh B Ry BT edtnons it g rpeosen

%Bux%@ Is6eHPss HASEniul BiahR R YheateRAtkeSUScatdlyl sudhnasRatipdium on
2, Compound 11 is reacted with an al koxy ani on such

asrbondi um mst hoxi de or met hanol -11 WD 2004/ 009542
PCT/ US; 227(? ?1 n§ 3r r{(l,%epc;n %%Hﬁ%ntqn Ha?rl % use of a
enzy

pot as Shat® oF "the sodi um sa
&ilﬁ;ﬁiapllnld silcﬁfaﬁ Ol roGadodoiirtte ﬂ:&sen‘Eh ef abhspcbrs penssidnoxy

group i s then deprotected
d—"@ﬁ?@@ﬁ@afﬁﬁ@u PEREE (S UEH GRSy i AR URE TP S This
?%gé’t{%g%ﬂ% a%g] a;ﬁ@fe'réblf“iﬁ b %la§§(')l%ﬂt%uéﬁ ﬁsojb}jlfo‘ﬂf&?@ Reolves

step, oun 13 is cyclized under
reechtiop ﬁ:gnqmndd 8 mﬂsarparllejlem@agcnu §u¢lga8r limpgnegiemhglide, i.e,

frﬁétlﬂﬁfrggét?egljél%b rogu %j(ar? 1?.}8 ilpegl Ig‘% gljéllm?% lgﬁe 5{&8? gﬁ&rbtﬂre from
At 8god REIRbSit 29 @OHNESreferred embodiment, Step 3 involves treating
Compound 9 with a peroxide such as hydrogen peroxide or sodium perborate in the
presence of a Lewis acid such as boron trifluoride at a temperature from about -25°C
to about 25°C to afford Compound 10.

In the preparation of the indole side chain, the starting fluorinated compound,
in this case, trifluoronitrobenzene, can be reacted with a nucleophile such as ethyl
acetoacetate or tet-butylacetoacetate, which is followed by decarboxylation of the
ester group in the presence of an acid or base, preferably an aqueous acid. In step 2,

Compound 11 is reacted with an alkoxy anion such as sodium methoxide or methanol
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The invention al so provides a pharnmaceutica
conposition conprising a 10 conpound of fornmula | or

w0 Rooatebsa2 phar maceutical ly acceptabl e carri er. PAnes2003/022755

10

15

20

25

30

i nvention al so provides a pharmaceutical conposition

| Si d of f. la | |4
B e a CRE phet rautsp Ry P she ifmspl o penzy

adharoditord EBRMHBINPT2.CYRAIRN Y ora@8AYloxy Brodp i ke demdtected
enbodi nent said anti-cancer or cytotoxic agent is
Jol twwetraeht fwithn dépeotgetingoreagens sushias gyoeinfym ehiogde or hydrogen

inhi bi t.ors of 15 i ' f Qo ' i -
RSB R Ao BT PO GPRRPYRE I GRsiBr BoRitbiid 1 i
el R4 vnefeiedh QRO ¥bIdeis plErerBly Bingaeeti@lon;agents such as sodium
anhastrozol e; |etrozol e; borazole; exenestane;

fdithiomatechs :paHadiuman ebonon dhd presarcelef 2 BydPateiogFee to afford the

acet at.e;, gosereline acetate; l|leuprolide; finasteride;
fléﬁqtlSS?lgtCSﬁ’Rgg%&r nhi bi tors: inhibitors of urokinase

pl asm nogen activator receptor function; growth factor

anti bodi es; growh factor 20 receptar antihodies such

as Avakite IRYaHopRie AP HderebhaamaceEt CaRipPyition comprising a

( ' ; ' ' duRRAR} 4REStable carrier.

P p TR ol L AR KpRERRCQBPA (@bpalecarter,

f | uor oredavédntioputsoneovideenpisirmeccanallcgupositioy tomprigng a

SRy Pk RA RO s R R B care

c%ﬁlﬁ Rh&h}iRan&R 0P eRbikidageRt, Lh QGREred8 babEdin#at fli@b@biancer or
chl oranbuci | ; busul phan; 25 cycl ophospham de;

i fyosbreiniagent g seletesiUirerashe ghip teqsistingioh dippmidenithibitors of

Taxol (r aclitaxel);. Taxotere(r ocet axel ) ; o
T RS i BN R MIRRL: ot
&l E10k TERE R b xHRAL; QST stBS1 APtk Ifiast GAbl A A&tk &FBle; borazole;
ansacrine; topotecan;, flavopyridols; biological

rexspostane; fudinhider mlusardider kicadateonde; crpriositensraseiales gosgseline

gfcls@ eg Eeél%}a‘)hl('?@? ﬁ%%%eg?i‘ieib %‘ﬁ}agg%oﬁég&ﬁ% %}\ﬁzﬁdﬁ% iqrrl]lgéizgrs of urokinase

ahdn¥ihb YendctivaoPrdcBptbafinetion; @e@phdacomdiitibbdieqrgrowthefactor
adm ni stering to a mammual i an species in _-12 WO ) )
20t eTTEhodiFeTIclss A3 fassaciAur) e Fapfux® (cetuximab);
t.her at i W effect i c Ofe] ' i B Birk -
SRR SR R LR gy ARk

t iesreurasil;usiak peiedosanenmtahwptie o yionini laidbimayidey d @girmzcin;
ki nase activity. of af.least one grﬁ?\/\thfacipr. -
r UBREIN s BRI {8 RiCKh B IO 8-S RGN B hgany can;
'@gﬁ?&ﬂ; Wbo ﬁheﬁtrbgennl%ﬁgarﬁbﬁl%ﬁﬁ%l&n?cﬂl@ﬁﬁ%ﬁ@i%tbﬁ@lbh%;
effecti’'ve amount of “a conpound )
cyclophosphamide; ifosfamide nitrosoureas; thiotepa; vincristine; Taxol®

(paclitaxel); Taxotere® (docetaxel); epothilone analogs; discodermolide analogs;
eleutherobin analogs; etoposide; teniposide; amsacrine; topotecan; flavopyridols;
biological response modifiers and proteasome inhibitors such as Velcade®
(bortezomib).

The invention also provides a method of inhibiting protein kinase activity of

growth factor receptors which comprises administering to a mammalian species in
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of formula | or H In a preferred enbodi nent said
grom h factor receptor is selected fromthe group

w@orgietsing of VEGFR-2 and FGFR-1. Finally, the€EUS®03/022755
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di scl osed a nmethod for treating a proliferative

di s c r ni steri tQ.a 4% '

R e, B P B BTGP R TR oo
%Bﬁ%{lhygf%gﬁtl of a corrpound of formulal. In a
preferred enbodi nent the roliferative disease is

cancerAdditiendliy, thewi in gllS&}O@ecg@ foethiodiof irhibjting &yrapging Kigase activity

GRet RO e Duiadar KR yeBap aichCBhiPRes Ainhkdo

tiRarhdtian SRR iPheddanéfed) h eutgdiRuticdllyeffeteeemhount of a compound
speci fication individually or as part of another

qf dopnulg hpels loe fp@erfm‘rgcbem imgntesgid grRwth BEOr TeReripr 1s selected

fers to stral unsubsti t ut ed
H@ 69:%?88?1“&?% ngEg& %%ggcar bog atons, preferably

1 to Trisary @ﬁbr@tsaﬁﬁclos“éhe mebdg f8 searing'd pmhferaﬂi\ke}dlsease
refers to unsubstituted al kyl groups of to_4 carbo

HopHising A miBisiering ih 3 Ayl inaPpegyes in mesd iherqok & ergp?&}}caﬂy
ﬁeléﬁ % Al nl%ﬂt olfta%gﬁukﬁéuni ﬁf" ﬁonﬁglh 2§ X R bfoferfiterhbbdiRbit the

suc dr ox al koxy, oxo,
qh&ﬁﬁ@yhechamyhemmumalkanoyloxy anlno al kyl ami no,

I | Kyl di subst j t ut ed
an oh PhoHORRa e SENOEPY R oY b PG TF Pfesent
aérpg%ﬁt catﬁfny ! Tl{%rmi%raﬁﬁe‘ﬁﬂltlon Kﬁ@@wﬁﬁrﬁﬁ’p oPdef¥ harsimpplies to that

anoyl am no, substituted al kanoyl am no,
sgtbsp bt t@rmdhroaglwua merpr@sesummﬂcmmwnérvaduaamw R Rgthef another

t hi ol , th|o thio, aral kylthio, 25

R §he’é\”¥’§¢{r‘ﬁ’ﬂ%ﬂﬁ§ aral kyl t hi ono,- al kyl sul f onyl ,
aryls U’fﬁ@t@ﬁh “afy Bl e Stel straiphit or brandhea ebath dlﬁsutsugued
SO2NH2, substituted sul fonam do, nitro,

da«dm@ybompbmﬁfll to 29 C@rboems pasierabht h@&dcaé%?lb%%ﬂw The
te%cg)rresglgr\ll vbéélal g%%}g ¥ ns @Edk 4 X‘ﬂﬁ&?atoms

uent's on t e n Bn se ect ed
from aTBe/derma‘Elydstlmted akgl ktyfbl,‘s tabk a}»kyb glrobp nybstitwed by, for
substituted ary uanidin and. het erocy suc
sk o fof a%bf%rws G Dok RESEPRS: KR, BRG AkaRSHL,
?fogxly %ﬂno Mino, Qllégfﬂafﬂnqy lary@AHinbh4ral la‘ﬁﬁno \Wiambstituted
ove re thé sUbstituent is furfhe
Salhmbs truwigth ithe mmﬂnowbwwents aklglected fnegyglky]aarml oipgralkyl;

2004/ 009 PCT/ U 2 [
ROt B al g G PBSHRsfIRGY R, sppstinted
bﬁr?ﬁnﬂﬁo,@;ﬁgstit@l@d Bﬁt-lkanoylarmno, thiol, alkylthio, arylthio, aralkylth1o

alkylthiono, arylthiono, aralkylthiono, alkylsulfonyl, arylsulfonyl, aralkylsulfonyl,

sulfonamido, e.g. SOZNHZ, substituted sulfonamido, nitro, cyano, carboxy, carbamyl,
e.g. CONH,, substituted carbamyl e.g. CONHalkyl, CONHaryl, CONHaralkyl or

cases where there are two substituents on the nitrogen selected from alkyl, aryl or
aralkyl; alkoxycarbonyl, aryl, substituted aryl, guanidino and heterocyclos, such as,
indolyl, imidazolyl, furyl, thienyl, thiazolyl, pyrrolidyl, pyridyl, pyrimidyl and the
like. Where noted above where the substituent is further substituted it will be with

alkyl, alkoxy, aryl or aralkyl.
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The term™aryl” refers to nonocyclic or bicyclic
aromati ¢ hydrocarbon groups having 6 to 12 carbon

w@r@amodsu2 t he ring portion, such as phenyl, napti/og1003/022755
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bi phenyl and di phenyl groups, each of which may be
3?23;' ’tlg%]tg%)a “@%1.0%6 ”ltoef‘ E‘F%IP ﬁe?%}l% ¥$ ﬂu#; El{ele Eﬁlohﬁe %@orﬂﬁél nd 1od1ne

benzyl Theltdfn tgfym 16&31*@% ﬂnbhtﬁcgfdhcablylblcydhefmmaﬁa)hmo@[bdn groups
group substituted by, for exanple, one to fo

shaying @ teel? earlaqreaioms inthieying POTHARM, SHQlaSP snyéytlaphml Qiphenyl
;z{ni(f %@f{ﬂ?{ %rtoﬁ]g %a?h & vllﬁlcﬁl %a 'Bgtsi}%gt iy dr oxy, - al koxy,

am no, 10

ar al kyTediena ,“aﬁﬂl@ll’ktefe’imd’m} argl gﬁanp}bbmdﬁdnhtecﬂjn thmbygh an alkyl
al kylthio, ureido, nitro, cyano, carboxy,
ceroBRoyush ksbenzrkr banyl , al koxycar bonyl , al kyl t hi ono,

g{ ilyfc, BF?%%{/ “Q@ék ﬁxgéna V’l r@f&snt% anﬁgﬁrltﬁ?ﬂlfﬂﬁ%tﬂwd by, fOﬁ‘ example,

sflmikwb lfbm*lali(lbstrtmmbmchlas hh@t sabdmsuted alkgll hblp, trifthoooyethoxy,
al kyl, al kaox ary subs ut e ar I, subst t ed
atrﬂyypr%tetgﬂ ARYyPRY, | A R A L
aﬁafr?lgg a'rﬁﬁ@lcilé'lhﬁ%lﬁﬁﬁd Eﬂ&ﬁggaﬂfn%nﬁﬁélcalﬁﬂ%B {r8fdo, nitro, cyano,

s a mber ed nDnocycllc 710
1darbreyb earbdx il odartmymydy alk@xycabon g, alksyitieioael aryltmw ic

rin st.em whi.ch. ha ht t

T I R S

p’Yﬁé diRBmehtahdPBOthet HifbREAL byl H}dﬁix@r aﬂElSlE aﬂ@kﬁn aryl, substituted
al kenyl" refers to straight or branched chain

harolk, @@W’@tﬁﬁdékﬁh@sﬁr@il{}’l 20 2 to 20 carbon atons,

prefer igl e([)m “B?tero%rﬁ’atquﬁ t&he gﬁtgon%pg ttutg(f %Rg'g gJ Qfogrp for

to 8 having on

THenipee, whisiiisi4 tout eemakicd mﬁ{dnocyﬁfce’v' 1 bn&mbtafddd:n%lchc or 10
g oup substituted by, for ﬁ one to
Iﬁgg?%

mepbeied ricyighn rlgg SysefpoW easgp%lggteroatom and at least
d%’ﬁa%al%?%{ n atofdl é&ﬁf% %ﬁ?{g ﬁ%%pl@l YiagHal Rerazole, 11.’1%8.52016 indole.

am no, m no, thiol, alkylthio,
aI kyI t'ﬂTh@tmn “alldey 18 md:fétsrty Istralghﬂ drdma‘rdldd)slham hydrocahemgroups of

RS Farostngdiaps ettty oy 15 Efpef o M odiRectdl 2 o s

p&ﬁﬁ&imﬁﬂk hé%ﬂgéh@u)ﬂnﬁMRMthMhdﬁnd the like. The term
al kynyl " refers to stralq t or branched chain
¥

hydr ocZhdtsnmgsahenisutest alkenyl'orepeys tarbykenit Graup substituted by, for
preferabl 2.10 0 S
PLLSAE Ll st SHEU RS B USRS Bl il
Ttlﬁaﬁcgﬂmy, SRy, an@ta@ﬁnaldiamylbnuﬂoeﬁ&moﬂmm ﬁlhddyaﬂyylthm
rouP substituted by, for
alkylthiono, alkylsulfonyl, sulfonamido, nitro, cyano, carboxy, carbamyl, substituted
carbamyl, guanidino, indolyl, imidazolyl, furyl, thienyl, thiazolyl, pyrrolidyl, pyridyl,
pyrimidyl and the like.
The term “alkynyl” refers to straight or branched chain hydrocarbon groups of
2 to 20 carbon atoms, preferably 2 to 15 carbon atoms, and most preferably 2 to 8
carbon atoms, having one to four triple bonds.

The term “substituted alkynyl” refers to an alkynyl group substituted by, for

example, a substituent, such as, halo, hydroxy, alkoxy, alkanoyl, alkanoyloxy, amino,

-14 -



10

15

20

25

30

exanpl e, a substituent, such as, hal o, hydroxy,
al koxy, al kanoyl, al kanoyl oxy, am no, -14 WO

wQoe4NeBe542 PCT/ US2003/ 022755 al kyl am no, PCT/US2003/022755

di al kyl am no, al kanoyl am no, thiol, al kyI t hi o,

@bgﬁ%}n%gqglgg lrrlfl (!J; | fon%ng%zlpp Gﬁ(é(gh fﬂgg]ltl}ypnb alkylsulfonyl,

g 148, fﬂ 3&% Q:raﬁﬁ)\!(? c%u' a@nﬁ su'b@i‘itQ%ﬁQJabﬂamyfl Wudhidino and
I eny I az pyri dyl pyrlmdl
é)ﬂttrmdyeld e}gelmﬁaﬂam fmayhthie:rwd:,l thiakdyl, pyrrelﬁcésdspstrmlyérpyrmudyl

o | on |y substituted, saturated cyclic hydrocarbon
ens, preferably containing 1 to 3 rings and 3

to 7 Cﬂ{et%&‘i‘ﬁ“ [oalK NELFA 'td:ﬁh SFonhly Substifvedd, Eatﬁfa‘é%d/dybhc
an unsaturate 7 carbocylic ring. Exenp

gl;wdnq@arhon cimgdse'stclyls,l prpﬁeoqbyy <;orrt§mine Huo rmg@yt@d éri@%/ftoyrbons per

a{p& Shichbeyo R ﬂawm ¥l ot g o
R L N 3&5%“%6"&'“?““@

s:yb]smépty]e nydoctyheydledarsl, by@lbécvd@cy/lc el ada‘ntaatyér E@gmpluaw
and "het erocycl o" refer Eﬁ- |on ax substi t uted by
FHPStfus BFdE ge Pr BREA! a‘ir‘é‘tPS pe Hhgve. or oneor Tiore

%‘P&%fs%ﬂtféd%%é & allgflgﬂlpstltﬁéﬁfs exarr'pl e, which is a4
to menber ed nonocyclic, 7 to 11 nenbered 15

bi cyc|The, temes I@telr@yw”;fﬁmﬁe@cwlw’?andy‘ékte@qyﬂ@g refps toedh
RS8BT

%@égf inple, $hkds @aNnb i MémBerad hvhec @it oMo Hymbabvered
heteroatons sel ected fromnitrogen _atons,

m@éﬁ, thl@rf@ 1armepmafhpreditricyelisang sisterb vihieh baseat é?g‘létrPHSn d
%%laar#{%oﬂqﬁ ?{ l%%t%qﬁ %1%8% a@ln'? QOIRBB gr}ﬁigl )Eagﬁ rﬁ ?'tl?eergzterocychc

rogen eroat ons nmay optlon y be
Guadecontdeigg a'lHaﬁ:rMbmrm&}vaied Qloo&ﬁ)etmatdzms mid:cme:d‘lfwtnautrogen

any heteroatom or c bon

ey gy o gub ST eramse Wy B Fcegt ingyHREhgjercatoms
Qﬂé}ﬁ@l% Mﬁl)tlon%ﬁﬁ bha 63( dlzeﬁ)é'héﬁfél ﬂlﬁMéen He@rgﬁéfﬁls Yday also optionally be
i m-dazoli nyl, i m dazolidinyl, oxazo oxazol i di'nyl,

iqeatcarndd. rifte, haterosyaiio lggdup may biz@tayheg atmnadipr@mtqm or carbon
thlazolldlnyl 25 isothiazolyl, isothiazolidinyl,
191 tetrahydrofuryl thienyl oxadi azol yl ,

pl per 'Eide'ﬂirﬂl ary tRoreyaw Héydrocy%hﬂgﬁmpﬁJﬁfc&i’delwhohdmyl pyrrolyl,
2- oxog@perl dinyl, 2-oxopyrroli 2- oxazepi

Pyeazior oxetpanyi, p;)é{rangw; 1rm§§,z,ohdy1|m1¥aﬁog;@ W,dpggl}r]dy nyl, oxazolyl
RG24l cﬂ-)(}h, 138)&& Hﬁ}q' 1@3}%&08% rthﬂ?&l&lpi’ﬂwdlazolyl thiazolidinyl,

isothiazolyl, isothiazolidinyl, furyl, tetrahydrofuryl, thienyl, oxadiazolyl, piperidinyl,
piperazinyl, 2-oxopiperazinyl, 2-oxopiperidinyl, 2-oxopyrrolidinyl, 2-oxazepinyl,
azepinyl, 4-piperidonyl, pyridyl, N-oxo-pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl,
tetrahydropyranyl, morpholinyl, thiamorpholinyl, thiamorpholinyl sulfoxide,
thiamorpholinyl sulfone, 1,3-dioxolane and tetrahydro-1, 1-dioxothienyl, dioxanyl,
isothiazolidinyl, thietanyl, thiiranyl, triazinyl, and triazolyl, and the like.

Exemplary bicyclic heterocyclic groups include 2,3-dihydro-2-oxo-1H-

indolyl, benzothiazolyl, benzoxazolyl, benzothienyl, quinuclidinyl, quinolinyl,
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tetrahydropyranyl, norpholinyl, thianorpholinyl,
t hi anor phol i nyl sul foxi de, thianorpholinyl sulfone,
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di oxanyl, 30 isothiazolidinyl, thietanyl, thiiranyl,

TP B bR, BASARLEN.
%ef?’zog g ?rrd%h 2I bEhzorgP ctomdigN zethbAz | dihnolinyl,

benz Zot hi enyl’, quindclidinyl’, quinoliny]

qﬁﬁoMr@ﬂ)Gﬂdﬁ@%@rﬂ@@W@Xb@EPDMBﬂ (such as furo[2,3- c]pyudmyl

§ I@Eﬁalhl? fﬁlﬂﬂf%&ﬂ%[ﬁ d%lg%fp/(s{l}% ch&#%g{)}lr g%l dlhydroqulnazohnyl

'éb@ﬁ' 31 0¥t ya:BENE RS- HidhzolBHT) OFeRRKbIhiLeLIEdenzbyazolyl,
Cl nnoFl ny?1 Y qui noxgﬁl nyl , IS)ll)ndazol yI1 pyrrofn?)% ri dy
yl, be

foamﬂymrml rhehzmdmlmeﬁwf@[@a@c?wmhmwn nzot%azolyl

ﬂ%}%’,‘r% gg](ﬁﬁg}rﬁa %84 qr di g%rl%hg’r% tlﬁl:rﬁx rdgﬂ%&%%mothlopyranyl,

thﬁfd%ﬂéﬁ%tﬁroﬁ?rﬁﬁ% fWone mﬂlydmehzommyl siatibliryz,chgdlyl,
berizi soxazol

benzodi azi nyl, benzi m dazo
bmmwkamdolwh ﬁéﬁ*ﬁhﬂﬂwﬂnwhal%ﬁﬁ&wai%i pprinyl,
nzpyra I
SSRRASREE At S RO ey, BB SBaL
?gkﬁﬂﬁﬁmynbﬂyqumenéoFyraPyI |ndoI|nyI |ndonI
ochr oman i soji ndol.in ht h
pht h a@@nmﬁry S\ébﬁﬁl@%eawm %S%Pli?ﬁi? | MO ef@%;‘?{ Palpy BTupE as

' I t
LI SRS e,

Ales indhu&ﬂtase snmdlen etemogclos, snthr &, apwsjdesnd geiidiags-

groups_as escribed a one. or

descrfBEHE%BoW%mﬁgngp g@ﬁﬁﬁoég?Pﬁ@ﬁ?sg?&ﬁﬁgggﬁn%Fuded

are snpld Qmfdahe GA¥EheS 1 nsybra SaltsePlixh desalandithin th f
amn%es I%S The term " hetergatgri‘Ia shaII lnc} uln oseope?

dhgsgemntlsul Pharmanebitiselly agrsntabiebe RpetisdRYSIOPEFHN a

I h
LB e 2R M B heceaBe, Asoting o

q&ﬂﬁ§@§&ﬁaaﬂmyﬁm@i@gmﬁﬂhb&nmacceptabIe) salts are
preferred, although other salts are al

| n i sofka ¢qiil(}pqypds @ﬁﬁorm%a,{gn%{@rrgéﬁ%wﬁﬁ glkaﬁ I?eﬁ;iﬂg seh%s’
oﬁlﬁﬂﬁ ﬁ%‘?ﬁsﬁhﬁ{&quﬁﬁﬂp %fhdzﬁkﬁi‘ e@ftﬁfﬁle?alsl su¥BMs CAEMm and

netal s suc sodi um pOt assi um
aﬂndgﬂesmlm with ovizhutic hhdealsuaieasehw}tctphmylames trétutylamine, pyridine

cal ci um and gnesi.um w.th orga
RTHANIBA BRI SN 7S af&l?hnsdtywaﬁﬁﬁl giis ?’Hiﬁhia“%% b Formed as
O%@L{ﬁ%%ﬁﬂﬁagﬁ Mg, | ysi ne and t he like. Such
t S can formed as
The compounds for formula I may form salts with a variety of organic and
inorganic acids. Such salts include those formed with hydrogen chloride, hydrogen
bromide, methanesulfonic acid, sulfuric acid, acetic acid, trifluoroacetic acid, oxalic
acid, maleic acid, benzenesulfonic acid, toluenesulfonic acid and various others (e.g.,
nitrates, phosphates, borates, tartrates, citrates, succinates, benzoates, ascorbates,
salicylates and the like). Such salts can be formed as known to those skilled in the art.

In addition, zwitterions (“inner salts”) may be formed.
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known to those skilled in the art. 25 The conpounds
for formula | may formsalts with a variety of organic

wa@p@4/009302 gani ¢ aci ds. Such salts include thosect/os1mesi022755

with hydr ogen chl oride, hydrogen brom de,
met h ulfonic ac acetic

o RSl g bftne SO Bk @ ThdingdR G BRiste contemplated,

b&ese ﬂﬁ&ﬁiu&ﬁﬂé 6r &Ghude of @me@ﬁ@ﬁw hROFSnACTE RAdiArdrous
ot hers nitrates, phosphates, borates,

t eahpp gaCCQrdmgtcet@e ngx@@aq)rn @cesaéh{hg @p@@le stereoisomers and
I 0_salic es and e).. Suc

R S A S A R

| ptRAisbindiR haw i ttn@gpe@ﬂﬁed(aaﬂm@e rTHeahéemik f@i%/s daﬁ be resolved by

forned. -16 WO 5004/ 009542 PCT/ US2003/ 022755

skhisics] metreds sueh as ‘é)r@éﬁ@@bnf:gctwnak mstalﬂvg@tm separatlon or

'p‘%ygtgﬁlz ﬁdﬁs?&&‘frﬁp 1@&&% Vees q%%aéatboé‘f ml{flila Ec‘)elg Lin

or substantia pure

canpoatgsaphy.C Thell irmlgwtlﬁhl Tob&cal IiBOﬁ[HrS & RIEYtALRSréilthd fAGemates
possi pl e stereoi soners and their mxtures. |t ver

y
pfé?lplt HFUPPYIERbPAEOds(HEh fafRifxampley palt fo@ationewith an optically
[ havi ng the specified
a%tﬁ:vsltatag féﬂ(ﬁg %ééﬂggﬁ%s can be resol ved by
physi c@bmpaitrits cd»ﬁ forﬁuu(ushI @8y alko haex@niiug, fofmacAnpo@hpound that
crystalliz separa n stalllzatlon of
G AEESSsFled & g PR Tioe B SRoactf e sy mpaind for
C@hﬁm I) B REBLE iR Yhe sEHS: ddack }ﬁtfyf'@ﬂe l‘a%dtﬁﬁ' i soner s
can be obtained fromthe racemates fromt
convenViifdeIfom ¢faaedrugsiare veed] kifowm iettangpt. eFOISfaxlamples of such
for rw%ﬂth an optically 10 active acid foll owed
sdt% ZaTon. Conpounds of formula I may al so

have m)odrwlgxmﬂmmdmgg 64y, Biltigaardd (HiseR®er, 1985) and
converted 1n vivo to provide the bioactive agent

(Methodsim EnzymaloghqV pld2, pf 309rdP6 eflifed ky K. Briddrruef al. (Acamedic
[ e scope and spirit of the invention. Various
\ffkjg%%srﬂg fHprodr ugs are well known in the art. For

exanpl®s ¢f Texibook bF Drnp Mesigndaid Nevelopetent sekited dy Krosgaard-
i H B El
Tt il UGCREUS, GHFpistay AT ncbP i iopol Bregigsd oy H.
@uﬂd%g Yy K.13Mbdgesgryet al . (Acamedic Press, 1985);
ngx%/%ook ofq ug% Desi gn and Devel oprrent edited

by Kr o8 gadt dBungdgadardrAdyanged 13 vaRelvie s @oﬂéiS (5992);
"Desi gn and Application of Prodr ugs " by H

It should further be understood that solvates (e.g., hydrates) of the compounds
of formula I are also with the scope of the present invention. Methods of solvation
are generally known in the art.

Thus according to a further aspect of the invention, there is provided the use of
a compound of formula I, or a pharmaceutically acceptable salt thereof in the
manufacture of a medicament for use in the production of an antiangiogenic and/or
vascular permeability reducing effect in a mammalian animal such as a human being.

According to a further feature of the invention there is provided a method for

producing an antiangiogenic and/or vascular permeability reducing effect in a
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Bundgaard, p. 113-191 (1991); c) H Bundgaard,
Advanced Drug Delivery Reviews, 8, 1-38 (1992); It

WG bauloebsiur t her be understood that sol vates (eP@I/PS2003/022755

h_yflrha: ﬁs) of the]c cogpounds 25 of formula | are also

W he scope t . j

DoV R AR SUGR AL QP RHBa TR R ap £ RS Vi
BGHOGAL Ig%neigﬁ%tﬁriﬁguﬂ'otsjaﬁi][anﬁﬁ@l%teff&:tﬂ'@@mbﬁht@ﬁhicompoﬁﬂlﬂiie.’ormula

'S prov ( e use o a compound of formula I, or a
pbas pleteatdiahllyamepeble ablt thescf as tofnaddiergin befoee-

fact f di . : "
o an i PPRRGIa AR R At i b PR e Bihases
Lrﬁ%ﬁgﬁq]ﬂﬁfl f R HERY shd BETRIdfOR BBfull the uehtnaent af protifaative

being.” According to a further feature of the
Hivesiets sonh bhpsoziasis apd oaricde dThe HERAgereptnr kingsepridery shayn to

nti angi ogeni ¢. apd/.or_ vascul ar.__ per il '

B R S Sl A B RSB 91 e
RBIFER L 3 A 3B ancel FimAsr] R, the FER 2aetdpor Kinasadesibagh shown to
such treatnent which conprises adm nisterin

heiovatxpessedl frebehsico BN AnhEasHHRRAE- YO Q?ﬁ‘?%ﬁf%{“ dies

r har eutical VAL . .
S BRI HE Lo 6 RS8Rk fIRIBR L ARing by e
01 1eBéitbi haveshewn ket ephareffiyaoysn peeckincr sed clical studies. It is

i ncl udi ng HERL and HER2 and t i ]
thrseforecexpreind thef inhvlyfary %f?tgf: f@lel p e% Q@ag%s%ﬁllggalvg efficacy

Elz :]ei t%%{orﬁ/\%n%?g tu%g&g Bat d%ig:ﬁd ?E@ﬂgn‘aﬁﬁ? RbAY eitheP@Ste BAS receptors.

. ~ be expressed and activated in many
I0ei ablility 0DIhesd comhpetindgtoriombgFHER 1 father hddsgo their use as anti-

colorectal, and Qreast cancer. Siml arl .
%@g@,s%? AT SE° ﬁ&ﬁﬁ%@ﬁ’%@%ﬂeﬁs an%éef%"\é"é‘%"’tégg‘?dgg‘gée in

h, MVAT Kel, CUNg ToipGaB! IHdbeRANCES SchMinSs Fetmahbacher,
anc?l?%%dl es Ii%%?hat Egom@?ggul at e tGhe ab{m(aange‘;?f theac -

HERY ofter; éﬁYIQrPamn, ValShakt S.sLisheimang Goyand péa

I tor Ve, s nti.- ' ' i
N
i ARb&I iNoraén Whe hiRIERDGD veleRBrekiing sestatic bréastvaancer that has

efficacy in the t t t of
Sir_gzr_a%b%gft@rrqmngme%%g/ fg$ pr];?gtafit ﬂgé{égujg%gggp ncg) 1O ), p.
%3@12{6%8 @9(39}9&%?&6@%@,%9& H ddd éI?M.R'.',E&thnl;lRt.,fBﬁhness, B.,

_ use “as “anti 15°angl ogeni c agents. See
ties, o) bovhdren, tacSeigmts, AnNorted,dr. chvestic Ke.dileetiel efpderson,

Cobl ei :

- ok Holand Mendo e drisBbise oo o e B factor

RAEMor HimerkN@ibody C2bb GIRRE BRI GmbiadtibnSkidioRplaf”, J. Clin.
Oncol. 18(4), p. 904-914 (2000).

The antiproliferative, antiangiogenic and/or vascular permeability reducing

11

treatment defined herein before may be applied as a sole therapy or may involve, in
addition to a compound of the invention, one or more other substances and/or
treatments. Such conjoint treatment may be achieved by way of the simultaneous,
sequential or separate administration of the individual components of the treatment.
The compounds of this invention may also be useful in combination with known anti-

cancer and cytotoxic agents and treatments, including radiation. If formulated as a
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“Mul tinational study of the efficacy and safety of
humani zed anti - HER2 nonocl onal anti body i n wonen who

whane/0MBER2- over expressi ng netastatic breast caPCPUS1003022755

has 20 progressed after chenotherapy for netastatic

?ﬁ;%g@ge, ggél‘é?cgagl’)i%ti_ic?nﬁ E;&ﬁ@cﬁé?mﬁgr %R%!g? 'Rolp’%gi%ﬁf' ?s’Aigvention within
GAB asag&rangBUEiBe8 belBw andBASothM phanAtetiedlly detive agent within
Sei dman, A, Norton, L., QGunnett, K , Falcey,

J.,
Arsckppeayiad dosage rigges dlompeundsefifonpnldd ngayrhe, usgd sequphtaally with

cribindr BaRer Bt B35GB nnPllinty B Bne b ERBSen o
Cdoniiion forndulat§dr B-inapplopda&ol . 18(4), p. 904-914

(2000). The antiproliferative, antiangi ogenic and/or

vas cullarthgBelehed meadiaal opeadesyi ihtg normalairpgtice telasg heambination of
horeoi . | .
AR R e R SR e B b AREH sy e

OftBer@OmipOhentGY bESuchwbsjoanaestnasndoidditi@atbonedisiprdifefative,
conjoint treatnent nay be achi eved by way of_ the )
sIangiagrait and/orpsedef rsEmpaility reducing tigagment defined herein before

S 5SRO e SIVERES oty o

haain setepgbri¢srofclerbpeusitiagentwi t h known anti - cancer and

cytotoxi c agents and treatpgents, .ingluding radjation.
1§ forRul at@gangiogeni aeangs t etdﬁgrg erent mechanisms from those

PCT/ US2003/ Q2243 Rerefdbéfisle @%?@xanﬁﬂ& Nino B8, MdfibifSs of integrin
products enpl oy the conpounds of this invention within

t he dosage adifgindaésy rngiestatle rarvxang; t he ot her
pharmaceutical ly active agent within _.its approved,
Hosagdly ang OHiFEEHASUET SrgHATOFeRs (R gBIPY Gmoxifen
sequent i al | pirphikdhe, 1‘&[5%‘1@11.@‘,%&)16%?&%[ i,oﬁf)xi‘féﬁe?,t;ﬁéfge‘étogens (for

agents and treatnent, including radiation when a
conbi nat i orexaoyph inzegessrol iasetitah pramogiadeantabiton (fonexdmeled

Conti nat 1 ort IO ek POFARS SR FRu AR 3 e

each pati endntiptddestogdteintiahfroBBel €& exampl, Ogntil nilutamide,
ot her conponent (s) .of such conjoint treatnent in )
addi tion t diealutaghds, sypioferencaceiaie), LERH; agapists qadiagtagonists

and/ or vas i L4 Ugi| J1LNe
defi ned he f(‘g(lkrﬁefxgg@gégg&%élg{%éc{)tg% fséhﬁlg)(lel P‘)g) r gﬁfbt(r)st %fetF %tgi}emne
or chenot hefcapihydiSseducedse (ot bemnany, fimyterids)pfaridsy@nsferase

mai n categories of therapeutic agent: (i) i
ant i angi ogdAhibitaemiEinvason agaoks GYr eiampls: iptalloproteinase

mechani sms iBﬁi%ﬁéfeer‘aﬁlﬁ s Aol gt Fr?({ ﬁlh[b@t%ﬁsﬁ&%r&lgiﬁﬁse plasminogen ‘

exanpl e, linom Ibrtors of 1ntegri
activator receptor function) and inhibitors of growth factor function,

(such growth factors include for example, EGF, FGF, platelet derived
growth factor and hepatocyte growth factor such inhibitors include
growth factor antibodies, growth factor receptor antibodies such as
Avastin® (bevacizumab) and Erbitux® (cetuximab); tyrosine kinase
inhibitors and serine/threonine kinase inhibitors); and

(iii)  antiproliferative/antineoplastic drugs and combinations thereof, as used

in medical oncology, such as antimetabolites (for example, antifolates
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i odoxi fene), progestogens (for exanple, megestrol

acetate), aromatase inhibitors (for.ex . .
anast r ozol éke mstheiEspie. h‘HEP@? }negiligeé—smgg%\jrfl cil, purine and
ant i hor mon L RloRERSE ASERS araBinbiias) Imeesiatifd aititumour
exanpl e, f%ﬁ%rzla%ﬁlgea, nlgﬁﬁf aﬁi de, 20 bi cal ut ami de

cypr ot er onentibietiet @y, exaniRlé, anbrecyelinea sechasdoyeMbicis

(for exanple, gosereline acetate. . .|euprolj ] . .
i nhi bi t or s 98¥0 %Selpé‘}lglﬁ@ aﬂgééﬂ*flh’ﬁi‘r ?ﬁl {é@ Jg@agéda(cFlg?myCIH’
exanpl e, fip@sheléidplplathain®@sivhiivarnedrekasgle, cisplatin,

i nhibitors, anti-invasion agents (for exar,r&‘lagfi
net al | opr otceibopkin);iatiilasingsgents (foh coaMpHaT ngpustHe.

i nhi bi tors of wurokipase plaspin [ : :
receptor fREPRH} Cgﬁ r?%‘fﬁbﬁf%?pgﬁ@‘f%glr@% %YIE e ostamide,
function, iesehreasanioiephagiiatifoticngtnis ¢fof exangdermiha,alkaloids
EG-, FGF, platelet derived growh fact 0{ glgz}d . ®
hepat ocyt e syeloet Yinerging and taxRids spshas Hel® [Racljtpgel), Taxotere
growm h factqr ant;i [ - analogs,
ant 1 bodi o Qo W pERer AN LOLRat: AERRPEAGhilone anclog
Erbi t ux(r) digetermonabknaldyy, asd aleuthervhieaddgs)itoyitonesase

and serine/threonine kinase i.nhjbjtors).; an i) .

antiprolif dphbitoms/ Eo eraaBls) %P(?‘J@Pbylﬁﬁg’)“%ﬁ}lcg & e{OPI)Slde and

combi nat | Ogérgé{?ﬁgé %&sa&&e?&?gtec&ﬁ; Sy R inRiBaetsqBy exampl.e
[ a 0

such as an olirtes ( exanple, "antifolates -19
WD 2004/ 00 FEARpREI1L)SEOURIGD BEpese mddiliers b Proisaserae

fluoropyrimdines |ike 5-f]| uracil..purine and
adenosi ne dRBIPEGESUCh 3%/?8@?‘#@ @’P&B%%%’P-de) :
Intercalating antitunmour antibiotics (for exanple,

ant hracycl i nes such as doxor ubi ci n, daunon%/,ci n, .
epi r ubheitatedboved thedioraila I compergs of e pressat AL a5e of

5 mthranmycin), plati.n ri ' .

SrC LIRS DBl BL P APV KRl S0 s, Such
evaifousds ¢fithe agentishist akptctedtelbp hadfahin ahidomamdsud idisease states
busul phan, cycl ophospham de, if osf

rinelpding eaeces, disheias ByAIasiaRPYRABL a_'f%%ﬁ%@?oe%'wmma’
TSRt ST SRR S i, it s
autoimmune diseases, acute inflammation and ocular diseases associate with retinal
vessel proliferation such as diabetic retinopathy.
More specifically, the compounds of formula I are useful in the treatment of a
variety of cancers, including (but not limited to) the following:

-carcinoma, including that of the bladder, breast, colon, kidney,
liver, lung, including small cell lung cancer, esophagus, gall bladder,
ovary, pancreas, stomach, cervix, thyroid, prostate, and skin, including
squamous cell carcinoma;

-hematopoietic tumors of lymphoid lineage, including leukemia,

acute lymphocytic leukemia, acute lymphoblastic leukemia, B-cell
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10 (docetaxel) and newer m crobtubul e agents such as
epot hi | one anal ogs, di scodernolide anal ogs, and

web@uvbisenbi n anal ogs); topoi sonmerase i nhi bi tPCHU§$003/022755

exanpl e, epi podophyl | ot oxi ns such as etoposi de and

t eni posi de, ansacrine,. topotecan): .c .

i nhi bi t or ny{l?}&maeiaﬁegﬁ 1,-‘/E‘Ppl?Wﬁi@%@ﬁ‘ﬁ"&gk‘l&}’ﬁgfg‘%‘g?%glﬁ%%k‘“S
response ' Tt 191 h
e el cad B e Above o

fornul a | conpuumdepoiticttiveorsraf swysloifl fipeage; Bluding asute and

i _ compmtepbictinoprafs
per moabi | E0prieoREioRg ouf kP I B BRI e apd

inventionp@ﬁﬁyﬁ kli@kehRabe useful in a w de range of
di sease states 20 including cancer,  diabetes,
psoriasis, rheumeroefonesenehyimal srigikajehidmg fdbpeagerna and

haemangi o aobesi t cute and chroni c nephropat hi es,
atherona,qgﬁpggwgﬁm%gg’enosis, aut oi mune di seases,

acut e i nf | ammatirasrs ahtheehirdrand psgpired nassos bystan, incliting
retinal vessel proliferation such a i abetic

r et i nopat HyiroqyiRtaa.disaobiasoma, gliomp an SORRas, And
formula | are LN : : j

of cancers, iH%ﬁ%ﬁ#ﬁgﬁ(gﬁ$ﬁwg%ﬁ?%ﬂ§?%é@%gﬁn?%gnM%E&ﬁthm,
f ol | owi ng:ostcosareomananodenarhalgignentdsart, kdratoh@nthoaaddyyroid
breast, cal on, kidney, iver, lun i ncl udi ng snal |

cel | Iungjk%ﬁE@¥?m%§% ﬂ%@lbﬁang‘adder, ovary,
pancreas, stomach, cervix, thyroid, prostate, and

skin, including squanous cell carcinoma; 30

- hematDwofoahé eyt tnivpikindses ymibh ot gilation o gellulprpsplifgraiipn in

ST SHLE TP 6 S Gl e 0
Rkl QR 34 P REHRR prodssdRRIE fealureshbnormaindelingy prdlidgkiios e.g.,

| ynphoma, non- Hodgkins | ynphoma, hairy cell |ypphona .
dm@ilmﬂgﬂe-hgpq:ryiﬁgmfmphalrpélﬁmrgggﬂ@ppl@zg@%wpgroyfbromatosm,

| 0i | i. i NG in t . i . .
BB TR SPE I A L s ARl epny s
PloUsY Rlgaaigidplastyesikertdar sutgeny hypeafropiis ecartfpmedtionr indiammatory

| 1t?o(izsllelil gisggsef érggsgfa?l{a%gg?ejgcqgon, érpd%*tjgx?c h%%]%,ré:n%r%f.lgal infections.

Compounds of formula I may induce or inhibit apoptosis. The apoptotic
response is aberrant in a variety of human diseases. Compounds of formula I, as
modulators of apoptosis, will be useful in the treatment of cancer (including but not
Jimited to those types mentioned hereinabove), viral infections (including but not
limited to herpevirus, poxvirus, Epstein-Barr virus, Sindbis virus and adenovirus),
prevention of AIDS development in HIV-infected individuals, autoimmune diseases
(including but not limited to systemic lupus, erythematosus, autoimmune mediated
glomerulonephritis, rheumatoid arthritis, psoriasis, inflammatory bowel disease, and
autoimmune diabetes mellitus), neurodegenerative disorders (including but not
limited to Alzheimer’s disease, AIDS-related dementia, Parkinson’s disease,

amyotrophic lateral sclerosis, retinitis pigmentosa, spinal muscular atrophy and

cerebellar degeneration), myelodysplastic syndromes, aplastic anemia, ischemic
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i ncluding astrocytoma, neuroblastoma, gliom and

waetwmamsenas; and 10 -other tunors, includi ng PE/EINE)22755

10

15

20

25

30

senm nonm, teratocarci nona, O0Steosarconmm, Xenoderonmm

I gment t oct

InEE R ah e B SR A oph oY Rt HtFeirbits Bl
kM BBSial AhdDECIEBEN] 1Bkin0RdREd 08 hlctilhcﬂ&el@fe@liv%ﬁdl@éas@sn in
15 general, inhibitors can act as reversible

detoselagicad dispesasdinghidsre brd yoblémijed o ghroic @h@ma and aplastic

%ﬁ%ﬁ%ﬁﬁeggg?rlaﬁy%gg%ﬁ%%ﬁagf?%? Igcglfllgsk\é\f;{a(f Igygt%ﬂ&fﬂrcﬁﬁmg but not

RS PloS shvpeioRisasi @rthﬁ@dﬁabpﬂh—s@ﬁ*ﬁﬂﬂiﬁﬁ&iminﬁsm@ oyestibrosis,
neuro-fibromatosis, atherosclerosis, pulnonary

frnwltiplsi ssleresis, Hridney disepsss pndieanser pAiner ul onephri ti s,

ryper s Uy B R AP PR L R e s ARl bHGTtrs

diasRASEhigh iaiddilca bf Bidsdie Kigdseatiivty, smiﬂa:stcroiom lusigpaid pancreatic
and fungal infections. Conpounds of fornu

i tHegese Ty the r@ﬁngmﬁtr%t}@@pﬁf@sqoypwﬁen éﬁcﬁo%%%‘?leauqni Qgg%%mpounds
! c:ff t?llg %\reﬁﬂg : cfév@loﬁﬁlgfé@(fﬂurﬂr)rs hi aa RS SeAsIRsRt 1399([&@&' nds

of Tormial ators o po ptosis, w

usef ul Cmmpcbdmistonf éatombnl may alsabe esefl 1n¢h¢1tjcaﬁglemf dm@ses other

limted to thos pes nt.i oned herei naboy al..

ith%aqcslh a AR P a?sﬂ@a VIHYE TPPWFQ %YS opefhiting
dﬁgﬁ gf&b%th fe&&/fe(:ypiorsl:s% £ VEGRRLD ¥id P@FRSI ndbi s

viru nd adenovi r us) prevention of AIDS devel opnent

| n H Vihadosgraeads nfihis igverttion neayttsi frrrowated;veBes plarmaceutical

5@)? had] $ g.geaﬁ%org%%lbﬁn md ggﬁt%rgsugyfv,&téﬁe@ug ahfﬂﬂllfsstratmn. The

%lﬁtﬁﬁﬁéﬁuﬁﬂﬁ RBHIpokiSion EACHTRIr@ULhtedl it Ardldsk®al oaaler ashg solid or
inflammat ory bowel disease, and autoi nmune. di gbefes

nquid vefsyles. sbluentd ape addiayes\aepapsiaiede the qsshed marngt but

n ocfrm%%trlaﬁ%t 6%11%/%1‘(“(:691 biRls cin Bk %&ﬁﬁﬁ‘steéﬁ @?‘fh%?bﬁﬁ %f-jtablets
denen ar & | sease, anyotrophic lateral

sedpeles igganutedt powddrsamd dymtike.oThe ccsppcmids nms/caiﬂoahe administered

atrophy and _cerebell ar de enerati o quﬂy aﬂq
SYPrPBREIONS HERG SHTETSARBIAPR S 'S NSO b op Pt “The
21[5&13 fh%?f %@ﬂﬂﬂ%ag&%ﬁ%gﬁéé elr (gérol' a%ﬁm%eﬂm\/ﬂlglhg/day,

nfarctions, strok e and reperfusion injury,
aprefmmmeas tantP9P segkg/das i 2 singlei dost ALincet biivided dhess.
related |liver diseases, henatologlcal di seases
(i ncludi ng but not Iinited to chronic anem a and

aplastic anem a), degdadodd bivPrepasstémes of the

nmuscul oskel etal system (1 ncludi ng but not
Certain compounds of formula I may be prepared according to the following

schemes and the knowledge of one skilled in the art.

All temperatures are in degrees Celsius (°C) unless otherwise indicated.
Preparative Reverse Phase (RP) HPLC purifications were done on C18 reverse phase
(RP) columns YMC S5 ODS columns eluting with 90% aqueous methanol containing
0.1% TFA as buffer solution and monitoring at 220 nm. For analytical HPLC 0.2%
phosphoric acid was used instead of TFA. All of the synthesized compounds were

characterized by at least proton NMR and LC/MS. During work up of reactions, the
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5limted to osteoporosis and arthritis)
aspirin-sensitive rhinosinusitis, cystic fibrosis,

wordoniopdse2 scl erosi s, ki dney di seases and cancePCPaB903/022755

The conpounds of fornula | are especially useful in

treat.ment of tynors having a hjgh incidence of .

L Ear Rt s B reriggne Syl e ARSERS Riks® mepgoned
PRhgkeati ¢ tunors. By the administration of a
conposition (or a conbination) of the conpounds 10 of

t hi s i Pheefollowmg abbweiidipneate wed farthe sommonlyvasdresagenis. EtO;

(G5t St RHETE: satBRTER: Bbuo3uBebfrk o NGHE sdfumy
U018y, Nof1 asRiAfh ahIBHdWIEINC S bataiurh bakEMYEL KHPO,; potassium

pat hways operating through growh factor receptors
smotohydrogeapRophated KECPR-phtasIihm cahapeienieHEIOs¢ prdsum

' ' i | at edwi t h h i cal _
i}gﬁ% ﬁtﬂlgl?eg lﬂ@ﬁ, lﬁgﬂ?l%][hg rog&flcgq, ’Rwl, %:ﬁo a%eglﬂ%ée{g@rg?e L’ttf-’zAxC, %11ﬂuc;rgacetlc

SAHRC Wt BR@ouUs adm ni stration. The pharnmaceutica
conposition can be fornulated in a classical manner
using solid or 1liquid vehicles, diluents and
additives appropriate to t@shgﬁghred node of

adm nistration. Oally, thé—compounds can be
admnistered in the formof tablets, capsules,
granul es, powders and the |ike. The conpounds may al so

be adm ni steXed 20 as suspensions using c Rfiers Alkylating
appropri Q this npdgidel adm nistration  The  agent
COf¥BBY yge adm-hi-stered ifygcdosage reange ob—F—
about O ~R-300 ny/skgp/ day, preferaRlP.less than stéye

ng/ kg/day, in a single dose or in 2 to 4 divided
doses. N&Y(Pi%@%? Preparation 25 Certaih conpounds of
formula | may be prepared according to the foll ow ng
schenmes and t he know edge of one skilled in the art.
Al tenperatures are in degrees Celsius (C) unless

ot herwi se i ndPBated. Preparative Revers@RPhase (RP)
HPLCHaur i hicatigns wePerodidae on C18 heverlge phasAlkylation
(RP) c Y‘nﬁ S5~0DS ¢dl umms %&)ut'ﬁg with 90%
aque pol contfhPng 30 0. 1% buf f erstep 4

sol ution gnd nonitoring at 220 nm For anal ytical HPLC
0. 2% phoSphoric acid was used inst ead of TFA. Al of
t he synt hesi zed conpounds were characterized by at

| east proton NVR and LG/ MS. During work up of
reactions, the -22 WD 2004/009542 PCT/ US2003/ 022755
organi c extggct was dried over magnesi u@tisul fate

(MgSAA)\, un| ess rrenti&ned N .
ro— 1 ) o )N D
N\ N\N/) step 5 N N/ step 6

4 H 5

42/\’% F X' = halogen, R°=RY = lower alkyl, phenyl etc.
=7 N RZ = H, benzyl

R%0 \ ) - y

N_ —

“N
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ot herwi se. The follow ng abbreviations are used for
the comonly used reagents. Et20, diethyl ether,

wWOS5450di um sul fate; HCl; hydrochl ori c aci BCT/Nsz0pB/022755

sodi um 5 hydroxi de, NaC ; sodium chloride, Pd/C;
pal | adi um on carbon, K2HPO4; potassium nonohydrogen
phosphate, K2COB; potassi um carbonate, NaHCO3; sodi um
ﬁ%qbonat e, LiOH [lithium hydroxide, RT; room
erature, TFA, trifluoroacetic acid, h; hour. 10
SC hemeA tommomblfrmn B TPatlisation WQ6%71d@9-is senygeed to an ether

SRRl RSPy e, P o R o

%rléggo\m[ganung step 4 23 ORd ()—| N H+ 2N ROI RO
N\ NN step 5 Nstep6 4 HNM OF X1 =
haI ogen, Re=Rd = | ower alkyl, phenyl etc. R2O\ N

I = -
'é}iléf’ 2F€2 H, benzyl 6 -23
Compound 1 can then be treated with an alkylating agent such as methyl

magnesium bromide or methyl magnesium chloride, at low temperatures to afford

compound 2.

Step 3
Compound 2 can then be treated with a peroxide such as hydrogen peroxide or
sodium perborate in the presence of a Lewis acid, such as boron trifluoride, at low

temperature to afford phenolic compound 3.

Step 4
Alkylation of the phenol group in compound 3 with an electrophilic agent,
such as benzyl bromide, in the presence of a base, such as NaH, at from 0°Cto 80 °C,

affords compound 4.

Step 5
Hydrolysis of compound 4 of this scheme is achieved by treatment with an

acid, such as aqueous HCI, at an elevated temperature, to afford compound 5.

Step 6

Compound 5 of this scheme is converted to compound 6 by first converting to
chloroimidate as described above followed by alkylation of the resulting
chloroimidate with a hydroxy fluoroindole in the presence of a base such as potassium
carbonate in a polar solvent such as dimethyl formamide to afford protected

compound 6.
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WD 2004/ 009542 PCT/ US2003/ 022755 Step 1 A conpound
from PCT Publication WD 0071129 is converted to an

we@rGven09s¢et herified) at the 4-position, for exedpUs2000922755

treatment with phenoxi de or nethoxide 5 or ethoxide
anion. Step 2 Conpound 1 c thep be treated wth an
al kyl ati ng agent such as n‘g&ﬁ%mﬁnagnesi um brom de or
nmet hyl magnesi um chl oride, at |ow tenperatures to
afford 10 compound 2. Step 3 Conpound 2 can then be
treated with a peroxide such as hydrogen ox{ de or
sodi um perborate in the presence of a Le M, meSuch
as boron trig] uoride, at | ow 15 tenper afford

phenol i "’Q‘f co ound o eD 4 A kytion of the RRGRH reagent
gro ° i WP G0 el ectr Yo dgent—stehr
i the prftag ofna Pase, suéliPas
NaH at frorﬂ“o Cto %5 20 affords d‘brrpound 4. Step
5 Hydrol ysis of conpound 4 of this scgems i s achi eved
by treatownri12ei th an acid, such as adJueous HCl, at an
el evated tenperaturg, to afford conpound 5. 25 St&p 6
Conpound 5 of tk sichene is converted to co 6

by first conve g poMechl oroi m date as des
above fol | owed ¥

W ¢ h a hydraoxy f1 uor oi N8
pr esBhce ahase sucﬁer% 990t assi

polM&rs 1t _kuch as diggghyl for
prote@ted cYnpound 6. -24 WO 2004/ 009542
PCT/ USZOO%/ 022755 Schene 2 10

Step 1

A compound from PCT Publication WO 0071129, wherein X is halogen,
such as chlorine, can be treated with a nucleophile such as fluoroindole in the
presence of a base such as potassium carbonate in a polar solvent such as dimethyl

formamide to afford compound 8.

Step 2
Compound 8 can then be treated with an alkylating agent such as methyl

magnesium bromide or methyl magnesium chloride, at low temperatures to afford

compound 9.

Step 3
Compound 9 can then be treated with a peroxide such as hydrogen peroxide or

sodium perborate in the presence of a Lewis acid, such as boron trifluoride, at low

temperature to afford phenolic compound 10.

Scheme 3
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H3000C \ H3000C7e N | step 2 step 1 ~ N/ // 7 8 W

wOwiees4H H N/ N M M OF M N F Peroxi deCMUS03/022755

W\'~ M|l HO N J step 3HONNO9 10 5 Step 1 A
conmpound from PCT Publication WO 0071129, wherein X1
i s hal ogen, such as chlorine, can be treated with a
nucl emhjd-e such as flar Obﬂd0| e in the p6 esece of a
base slch as pothat?l um ct Tbonate in a poI ar NSol vent

such asidi tgﬁétg

Step nmpound 8 cag be reat ed with
al kyl a S agent su? S Q @® or
net hyl magnesn un?ERl or | d a ow E E‘perat urle
afford conpound 9. 15 Osp
11 , 12
de N
protection N
X / Me
step3 F step4 HO
: F
13 14

Step 1
A fluorinated compound such as trifluoro nitrobenzene can be reacted with a
nucleophile such as ethyl acetoacetate followed by decarboxylation of ester group in

the presence of an acid or base to give compound 11.

Step 2
Compound 11 can then be reacted with an alkoxy anion such as sodium

methoxide or sodium salt of benzyl alcohol to give compound 12.

Step 3
Deprotection of the alkoxy group of Compound 12 of this scheme then can be
accomplished by treatment with reagents like pyridinium chloride or hydrogen

bromide in acetic acid to give compound 13.

Step 4

Compound 13 then could be cyclized under reducing conditions such as
sodium dithionite or palladium on carbon in the presence of hydrogen to give the
indole derivatives of the formula 14.

Compound 12 could directly be converted to compound 14 by treatment with

palladium on carbon in the presence of hydrogen source such as ammonium formate.
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Step 3 Conpound 9 can then be treated with a peroxide
such as hydrogen peroxide or sodium perborate in the

w@e@gemse2 of a Lewi s acid, such as boron trif|ROFUS®3/022755

at low tenperature to afford phenolic conpound 10. 20
Schene 3 -25 WO 2004/ 009542 PCT/ US2003/ 022755
[C:), N:- o 1Oi:N+. O ON-O F Ethyl acetoacetate al koxide

step step 2 F FF 2 O N+ O
deprotection H ~ Me I N ﬁéﬁgéﬂgﬁbp 3 FOstep 4 HO\\
OHF 13 14 Step 1 5 A fluorinated conmpound such as
trifluoro nitrobenzene can be reactgd with a
nucl eophi | e such as ethyl acet Ice mte foll owed by

D

decar boxyl ati on of ester grouf thecgppesence of an
acid or base to give conpouge Yep 2 10 Conpound
11 can then be react edGhb

( . t hjan ?Ikoxy ani on such as
sodi um net hoxi de or sg It of benzyl al cohol to
gi ve conmpound 12. \3

Pr. tection of the al koxy
group of Conpound 12 of Hi\ﬁ schene then can be

4-(4-Fluoro-2-methyl-1 H-indol-5-yloxy)-5-methylpyrrolo[2,1-f][1,2,4]triazin-6-o0]

A. 4-Chloro-5-methylpyrrolo[2,1-f][1,2,4]triazine-6-carboxylic acid ethyl

ester

A mixture of 4-hydroxy-5-methylpyrrolo [2,1-f][1,2,4]triazine-6-carboxylic
acid ethyl ester (60.0g, 271.2 mmol, for preparation see WO 0071129), phosphorus
oxychloride (30.3 mL, 325.4 mmol) and diisopropylethyl amine (37.7 mL, 217 mmol)
in toluene (800 mL) was heated to reflux under argon for 18 h and then cooled to
room temperature. The mixture was concentrated on rotovap and the residue was
diluted with dichloromethane (1000 mL) and cold sodium bicarbonate solution (300
mL). The resulting mixture was stirred at room temperature for 10 min. The
separated organic layer was washed with cold brine (300 mL), dried, and concentrated
in vacuo. The crude material was purified by chromatography on silica gel eluting
with dichloromethane to provide the desired compound (64.8 g, 99%) as a yellow
solid.

B. 4-Ethoxy-5-methylpyrrolo[2,1-f][1,2,4]triazine-6-carboxylic acid ethyl
ester
To a solution of compound A of this example (23 g, 96 mmol) in
tetrahydrofuran (0.6 L) under argon at 0 °C was added sodium ethoxide in ethanol
(21% wiw, 43 mL, 115.2 mmol) dropwise over 20 min. The reaction was stirred at 0
°C for 1 hr, diluted with ethyl acetate and washed with ammonium chloride solution
and brine. The organic layer was dried, concentrated and the residue was purified by

chromatography on silica gel eluting with dichloromethane followed by 50% ethyl
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coul d be cyclized under reducing conditions such as

20 di ymdithionit r .pal l.adi um o b in.the. .
el nes do Peyads (e dGitsd CPmBoLRT R3S R i i it solid
of ciMi§: dvprmy-a2%d.17Compound 12 could directly be
converted to conmpound 14 by treatnment with palladi um

on carbon in the presence of hydrogen source such as

A Ut Eaetb ol g i arinr gy iypeorapsgh
N 5 T¢ asolution of compound B of this example in THF (2.5 L) at 0 °C was

4- (4-Fl uoro-2-met hyl -1 Hi ndol - 5-yl oxy) - 5- et hyl pyrrol o
[ Qowlyfddded ety magnesius bodmida (3M in Et;0, 360 mL, 1.08 mol) with

4- Chl or p- 5- net hyl | o[ 2, 1-f

iy Epnel, e s b ed ik para o e tsmpgpeste: whereupon
NtEibe & afEorftini¥d ¥ Pah. STREFAY W Adduendhéd by anthordium chloride
1,2,4]triazine-6-carboxylic 10 acid ethyl ester

(Sutiny, and zxtractedrplith ethyl apatatpalFhe orarnie kyenwapwzhed gyith sodium

orus. oxychi orid . .
e ioati el e lfplp iy Beftec fsbelad T & 180 oa yetlow
(&0Q. pt)mMsegvibE#Rt-ed@36g refl ux under argon for 18 h and
then cooled to roomtenperature. The m xture was

concentrated on rotovap and the residue was diluted

Ht h dj col de spdi um
L e
M Xt ur & ntasurs bf hydrdgent peradde (3OFp0R mEe1T&F mbloljrimd boron
The separated organpic |ayer was washed c¥matt0h°€f)olr%0 min. Tt was

i ierifedistiv 5therns(@al 4 e Zcrneh fvs siide
then cooled to —20 °C and a solution of Compound C of this example (30g, 129.5
mmol) in dichloromethane (1.45 L) at -15 °C was added. The reaction mixture
reached —3 °C, and then cooled to -40°C. To this mixture was added a saturated
solution of sodium sulfite with stirring. The resulting mixture was extracted with ethyl
acetate, dried, and concentrated in vacuo to provide Compound D (26g, 76%).

LC/MS; M+H)" = 194.2

E. 6-Benzyloxy-4-ethoxy-5-methylpyrrolo[2,1-f][1,2,4]triazine

A mixture of compound D of this example (1 g, 5.2 mmol), benzyl bromide
(0.62 mL, 5.2 mmol) and potassium carbonate (2.1 g, 15.5 mmol) in dimethyl
formamide (10 mL) was stirred at room temperature for 12 h. The reaction was
diluted with ethyl acetate and washed with water, 10% lithium chloride solution and
brine. The organic layer was dried (Na,;SO,) and concentrated in vacuo to give
Compound E (1g) as yellow solid which was used without further purification for the

next step.

F. 6-Benzyloxy-5-methylpyrrolo[2,1-f][1,2,4]triazin-4-ol

-8 -
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g, 99% as a yellow solid. 20 B.
4-Eth
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1 R B o) eabrgodn iRy HOLEO9 miryang ethanol
SBLY G RheGRAROHIRxAoLd nt Al §)h§ﬁé&’[§1€htéd&3hl@h w0 cmmitéd by

in tetrahydrofuran (0.6 L) under argon at 0 C
diltretios O‘casmd ‘eftth exiided solvent Kantef /ctiRgol Pthappli 4&132)@161 dried to

s ol Bt T EhRE T aghet, TR lgh o BERGR GRS Gompound

angbNe Sa@@dvmeté@hammywpu dss.gol ution and brine.
The orgam c layer was dried,” concentrated and the

resi due was purified by chrormt ography on silica gel

W 2000 By S RETo b el MAE R ARIACY, (%7

to proxinsienir&ef @tﬁ‘%sduﬂd FCoTrRie @ﬁﬁin§12$1(5g,gs9 Eﬂﬁrﬁolﬁ?phasphorus
white solid. H) + = 250.

20xyghlprife (A4 5[11m§t7prg@,l)ra@ﬁé{ugog_ropyjletgylcam1ne (5.5 mL, 31.4 mmol) in
2
ot Dot Ao e B A R

fSEOWnYL argednop iy Iaddmg NEfBdr @A, bﬂ@ﬁbﬂﬁ IﬂiBL\ﬂHomsEix&@hloﬁﬁﬁ(l 1

08 nol) with addition funnel. The m xture was

anLolby mr@olmfamad@dr %ﬁrcm@ merewaW@uM stirred at 85 °C
ol AR RARSD SanRBle Ry dhk Sidhs Vs o 61 LGN ethang, washed

Wyith celdRpdivackic@&benatd bau@s dfiee, dnd)t@ﬁce)ﬁﬁﬁtewars h@zﬂto\l\/i’[ﬂlb crude
sodi um 10 chl ori de sol ution and dried, to afford t

gqefléldvmgmdd)y(chg)rgatog_r@g% oy siliga gpépﬂlgwg vath qhahlm omethane
é{}/ﬁ\g%&‘g%%d %6 ?%,ai?fy]eu(fv_ylf%l,l 4]triazin-6-ol A

mxture of hydrogen peroxi de (30% 10.3 rrL 178.5
nd b ron 1 rifluorijd eth rate(271. 4
" yxmggﬁqqrpé&amathy 1H-gol 50T ¢ s
then (ofal g{n]gqlpﬁqor(,@@l%a@g]tﬁaﬁ%utl on of Conpound C of

this exa i n di chl oromet hane
(1.45 A)somtlonbﬁ4€1§1um2ad@bﬂ Jﬁw@déadt(ﬁéﬁ gnd %L yr@ol, Example

V@Sm gga%ta%afc ?Rf“}} (2@6] m‘iS was %egtgaosséd4 Wﬁu g%n aHJi fhe'ﬁ' c)&)féﬁ%o —20

°C. Sodium hydride (60% in oil, 1.57 g, 39.2 mmol) was added in one portion. The
reaction mixture was allowed to warm to 0 °C with stirring over 30 min, cooled back
to -20°C and a solution of Compound G of this example in dimethyl formamide (100
mlL) was added in one portion. The reaction was warmed to room temperature. After
30 min, the mixture was acidified with 1N HCI (200 mL), diluted with ethyl acetate
(1.8 L), and washed with a 10% lithium chloride solution (0.4 L x 2), 1IN NaOH
solution (0.3 L x 2), buffer (pH = 2, 200 mL), and NaCl solution (0.4 L). The organic
layer was dried, and concentrated in vacuo to provide Compound H (15 g, 95%) as a

tan solid. LC/MS; (M+H)" = 403.1
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SPrFe atbeo0 Tt e RB R Ll BReobl HhREi boni)
c hzlalsosr id ﬁlaa; %{5)% t ?zﬂﬁire fgf ? R Thd Hﬁxﬁ?eg\@% B1ed:BY Iﬁ{}‘oﬂgrcﬂehte and

concen rated 1h vacuo to

qggﬁ@d’bﬁg was Gﬁﬁt)ad JfthyeehylAvetaeland Whﬁh&f‘sumsw@l dvith 10%Uithium

further purification for the 30 next ste

echBeirieysotyipn 2Kt 197 bedinmdtiesroneter solytipnA2X) end b - Fhepprganic

; ﬁ?@%gﬁﬁa éﬁoﬁé aFr>1 C/B%L}J%Zn 1% /d(i)lﬁl%%%so t? gg%p nﬁgﬂ-aﬂrl?a&;l solid,

el hidh Qlas (BERdWith VRSIdieakednd © dffbfr&l the tftl@rcoﬁlﬂ@und\(?S@ I 64%) as
preci pitated which was collected by filtrati

wenstfé s hidetshlid. MBS xBA+HS] w8432 WAYMR (E&@la)néﬂx%féx HAhEIS1(s,

) Gebiedt e PRodarin SRl e b R G A s 1

F (65 g) as a white solid. LM, (MH) + = 256.2 G

6- Benzyl oxy-4-chl oro-5-neth Ip rrol o[ 2,1-f]

[ 1, 2, dExample il ven AlsaibgpuenarcskbycBerpliernete powe dessribed below.
exanple (10 g, 39.2 mmol), phosphorus oxychloride
(4.4 nm., 47.1 mmol) and diisopropylethyl amne (5.5

NA,1. 314 HoR-5-methylipyrirolofB h€][( 230tridzineresastidxylie dcilt ethyl
85 Cfor 2 h and then nore phosphorus oxychloride (1.1
mL, 11¢%€fhmpl) was added. After 2 h, additional

phosphgrigs, sy ehak bﬂa\%éédlw%th A0y ﬁrdafgll)py%&[@dd ed.

The reaction mxture s continuously stirred at C
fF1,2, 4] te adne-heartoapiestid athsrbeste"fl(éSf'r tgi Yienalhand toluene 2.7L).

chEPhed: el TS o BT R BTt e G064 RR0L by the

Vafditon &tﬁm&?}r@ﬁﬂeﬁ@laﬁﬁﬁh@ (922 gy fauy 0.7 hﬁﬂ) bPhe reaction mixture
chromat ography on silica gel elutin

divestisresirfer hane at tmnpmame@@re@n%ﬁwﬁgle@eq ot 15flgx fay3f) h. 54PLC

62 Ié.gﬁls 1 1catqu?1ﬁlielteuc(1:)1§%>p§aran yfl staer_]% Iﬁlatgflgls_Tl?eor)%?/cjtlog mixture
was then cooled to 0 °C and cold K,HPO, solution (527 g in 2.4 L of water) was
added at a rate to maintain the internal temperature of the reaction mixture below 5
°C. The final pH of the mixture was 8. The mixture was then stirred at between 0°C
to 5 °C for 20 min and then at room temperature for 1 h. The organic phase was
separated and washed with KoHPO4 solution (85 g in 405 mL of water) and water
(345 mL) and then filtered and concentrated in vacuo until yellow solids began to
precipitate. Dimethyl formamide (1 L) was added and the remaining toluene was
removed in vacuo (bath temperature = 38 °C, pressure = 9 Torr). After

concentration, approximately 4% toluene was observable by HPLC.
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degassed Wi th argon and then cooled to -20 C Sodi um
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d| met h¥he fesidua fiodepre100s $18p At} waa sraatferaesl fork Bhk reactor and

rt| 0 The .r.e n wa t
st et T Lo ab BB ed By KPCEH [ 28 i ana 4
(ﬁl@&olﬂ—}neth 1-h gtigdos-bh (ridYy % BT edcd. eThe(réadioh)mixam€ was stirred
washed with a 10%1ithiumchloride solution (0.4 L x

23t aniiiertigaDperaturadior 4 h(apd thein ool to BT eWateptd-@ Ly andefyl

nL NaCI t 0.4 ) [ |

PO, 0L SO0 0 B LS Bl R
(> gne g@s@s Rere@her’ Eﬁ[édsa‘ﬁh'tﬁje aduEbHhabMial extractd3vith ethyl
-29 WO 2004/ 009542 P / US2003/ 022755 ~ 1.

Jadetetd(Aoy. GFHR-queitiyed- drghnm etkacks- weretyon- Basired ithpyateral2dL),
{1 oandapiac e ghaier Ghrat ToMEREET Cives PGP AR adhe

Jorgafie cRT R4 wefédcoﬁdéxf&a(eh%oméu& AdditionAidTeddN500 mL) was added

forrram de (100 nL) 5 was stirred at roomtenperature
ford the mixtitewas secomasntraisd i vacap.e HCMSo (MiHY e+ 369¢4 YHNMR

BRI S LRSS P55 B30 ki b p B D o A =715

Sﬁk}ﬂﬁl ﬁ{l‘gh(ﬁh) 6. 9%%1& qd{)uvro@m argnag es gm IOR, m;og 3@, 1H).

brine.” The organic layer was dried (NaZS
concentrated in vacuo to gave a Ilght brovvn sol [ d

e
2/5:51E MiH, zrﬁbnrﬁa;ﬁl.ayuwiy&mcw) b 2. 44 (s, 3H)
S
1H, J —The @sqqu from thg p(%vul)_l,bggi.q}ep (step (5') ngs trg._qq)ferredp_tgénl,&l [erepctor

g%{doﬁoﬁ%g)%#{e%rﬁge@% FrB8 a8kt RANRE&R A iEndEEE T PE/HF (1.1
AL Owhothon Gddret fojlbwed by teaidditibafdf [ACD(14D tg) b thegedtiommtixture
Ol ol d&%?&%e%&fnﬁﬁﬁr@%ﬁi L eSS ¥ 75:25), 2.1
fiL [%8 %n ﬂ)fvéé @1% Ql 42 %gé‘ bi % RGinfhif LY Mlterﬁ§ltt§ﬁ1pér%§|§e Below 5

1 uene
°C Total add1t10n t1me was approximately 2 h. The reaction mixture was stirred at 0

°C for an additional 2 h and then warmed to 15 °C over 3 h, at which time 5% of the
starting material was still observable by HPLC. The reaction mixture was then
recooled to 5 °C and an additional 100 mL of methylmagnesium bromide was added
and the mixture was stirred for an additional 1.5 h. Ethyl acetate (1.5 L and a solution
of 15% NH,4C1 (3.2 L) and) were then added so as maintain an internal temperature
below 5 °C. The layers were then separated and the aqueous phase was extracted with
ethyl acetate (2 L). The combined organic layers were washed with 15% NH4CI (2 x
2 L) and water (2 x 2L) and then concentrated in vacuo to afford the desired product

as an amorphous yellow solid. The crude product was dissolved in dichloromethane
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4-.(4- - i -5- . +
kg s T b AR Fopnons IR e st
;hior ESIr gggt 1;: ogngr evi oushst e]P A1 yvgs transferred to
Tilioa 4--Fhiese- Dyl d i Sty lom) B ey iagolp 45
fluor (’%ﬁ'ffﬁftmﬁfnl-ﬁoi ndol -5-o0l (109.5 g, 0.7 nol). The

reaction’m xture was stirred at anbient tenPerature
for 16TdnaaoldtibhefBE@GIEsSI(120 nl,0.9484neb i dicblorgmethane (200 mL)

et hyl tate (2 L dd
OG4BTl P SEeeABB PelEiS D 4ambD 30 el reaction

g e

OF A - HubpetT-afkisy WeI-Bidbhey1ongs Seatethi tphrrol B -f{[2, 244 friazh-6-y11-
10% aqueous Lidl (2 L) and water (2 L).. T Iue.ne.é]I L}n
VRSPl Soacpresions st (20e.Paiod magl) pat dissofysdin dichloromethane

g 92 grm)g%&%qﬁhﬂeéf 6490 2 A do te URLMEASEN. (DAY séllsdioNRas then

e mxture was reconcentrated in vacuo.
L&A raphdily WiarcanuB6@ddition HivR: 2 @DO1L8 the fEtoxide galuti®H, The

jrzea;ioilger;%ﬁlgaf_uré dglgné il:e a%@l_%i:on élag ge{\%ap ?)—i%_f)(; 432‘1%8'82(5%5:, Zzﬂ’ter the

12'1_(!1dit'1]on:w§s' 0205m;l_1|ét)e; thé rRib terr?ﬂEQatuI%'\x;ai rhiSed th15 °clad maintained
at that temperature for an additional 40 min. The reaction mixture was quenched by
the addition of NaySO; (200 ml., 20% aqueous solution) and ethanolamine (33%
aqueous solution, 300 mL). Both reagents were added at a rate so as to maintain the
internal temperature below 0 °C. The cooling bath was removed and the reaction
mixture was stirred for 2 h and then poured into a separatory funnel. The layers were
separated and the aqueous phase was extracted with ethyl acetate (100 mL). The
combined organic layers were washed with 5% aqueous citric acid (100 mL), 10%
aqueous NaHCO; (100 mL), water (2 x 100 mL), and brine (100 mL) and then dried,

filtered and concentrated in vacuo to afford an orange foam. The crude material was
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2-[4-(4-Fluoro-2-net hyl -1 Hindol -5-yl oxy) - 5- net hyl - pyr

wo etoefo®s12 f] [1,2,4]triazin-6-yl] -propan-2-oPCIg82003/022755
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residue fromthe previous step (step J) was
transferred to @ 10 L reactor and eno

6ROl IS HE AN UnE AR IUTOI A I9F RS SOlyen g the
oy 91 S g st

Qesik&t Huct’f&@ﬂ‘ﬂe s¢11emeldr Emmcdﬁebﬂratéd A madioland tieen rEeiFstallized from

(75:25 was_ t hen ddegeéilat“ﬁ rate SO d
@éhxl Goste Rieatone wRe rﬂléﬂrs rr‘are edispier 4pdMeshd iR Bepigge to affor
t
TS A RSP O IR e B v
2ohcamatddhe vawar amelq)mrﬂled 5n @ilmu @el Bitg 4Gt etliyl etetatefreptsne as

P, cliont 3 SFEECEHOMOELE-S BT AEhedseBor BaNes: od vield of
qﬂgl-ﬁg J%gﬁ-hfg'ﬁ qy—l]‘lggl 5‘1171 &) %&M&lﬁ?ﬁﬁ@? Wﬂ[@,‘?@tﬁrﬁ@m 6-0l was

the mxtdre was stirred
adtiotg,60%). 1.5 h. Ethyl acetate (1.5 L and a soI ution

15% NH4 2 an adde
st HCer A pSR T OF h ATyl Roodhg, 00
a%lt}ér@&?s H&hEnd1b08 @&ﬁﬁft@stc%ﬁta@fﬁﬂ y I:L% pm@ﬁ@ﬁc hasemasin,
Xtracted with 30 eth acet ate The conbi ned
anglalmrmglaagléﬂgnﬂér@l\@gs(%dﬂrﬁﬂh%% NHACL(2 x 2 L)
and water (2 x 2L) and then concentrated in vacuo to
afford the desired product as an anorphous yel |l ow
solid. The crude product wBsaspksdl ved in
di chl oronet hane -31 WO 2004/ 009542 PCT/ US2003/ 022755
(5 L) using a water bath (T=37 C) to aid dissolution.
The sol ution was then passed tirough a short pad of
silica gel (400 g) and the pag-Mas washed with
di chl oronet hane (7 L) and

evaporated to yield an off- r/\hite solid to which ethyl

acetate (1.2 L) wa dded Iting slurry was
transferred to a 1% Iﬁ“ %‘t“b"?ﬁ&]nln& leé'a'Ppsol ution was
obtained after stirring for 2 h at 50 C. The sol ution

was then cooled to anbient tenperature and a white
sAl i d p23iRifluaret-nittephenyd)-propent3-ongs t hen added and

L e e R e

nﬁm)aﬂ@ te(tﬂahyalroaﬁdn dr LgdovsBeld sna@rgeds pitesaliael e raoltiag
for 2-[4-(4-Fluoro-2 10

n@llsmnsmnl-w:itsrmleda%lﬂ Sscybela@e adwhgaepiace@ied o8 mly, P0B2pmof) was

B RigatqtioRaORERR Sl Bher RhMGEn i By Wby
observed. The rate of addition was controlled so that the internal temperature of the
reactor did not exceed 25 °C. The resulting mixture became homogeneous and was
pale yellow in color. After addition was completed, the reaction mixture was cooled
between 10°C and 15 °C and then 1,2,3-trifluoronitrobenzene (260 mL, 600 g, 2.259
mol) was added dropwise as a solution in tetrahydrofuran (1 L). The addition required
35 min and an exotherm was observed. The rate of addition was controlled so an

internal temperature of 21 °C was not exceeded. After addition was complete, the
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4- (4-Fl uoro-2-net hyl -1 Hindol -5-yl oxy) - 5-net hyl pyrrol o

wQ 2903009583 1, 2, 4] triazin-6-ol 15 To a sol uti on PET/US2003/022755

10

15

20

25

30

BF3CEt 2 (120 ni, 0.948 nol) in dichloronethane (200

n). ..at, 0 C dded H202 (50% ,

eI o toR T a e st BUST Al oy 2t Bgion

Cﬁﬁq@ LL@ Bndll s AAtkatdIeN09PISErsidd wil®n&tradeofal, B8par at e
iflofopitFalenger@ remainyilg. Theirpaition mgmme(ws Beaeletid pyt¢end 3 L

Aok gy s e ISR oy e

del 8184:0f08%! AR 216 $P0ofThe aq{&bﬂgphdﬁg waSCtprn@atrhé Mixture was
achi eve conpl ete dissolution. Thi's solution was then

a@d@dted a‘pttdd:tbryl\acetatmm & L)) add ihtei comhinedeorgario exiragys were washed
ero | uti The reac nper ature

i R ML e b e B et tpfad FARESBAL © or

the agigl & ORaRE Wik TRABE®Intd B0 1oRE b0 EsPBEA MR ial

was raised to -15 C and mai ntai ned at that

t aoepepeid ¢t &)f Svlferic anidi(conenilL) 2@s fhan. adfedanda ¥igpiys evolution
| X1 . 0
s M SHEISEE B ) el g8

aueadsangiche tdation BRuRlyas H3alkeh af PROE b hyeifer aditadinad LC
arate so as to maintain the i nt ernal terrperat ure

basladysistndicateh d 0@Bslonmeysiont Ahoseact eixbreates qopled to between

RGO Ru Rl 851 RS DS 50 Fulh Ry BE RS vt

ang 15 QispAY BRMScBRASBbYRSaX t S&eh SilerWbf isq@btﬂylbha@@ fbat e
(100 mL). The 30 conbi ned organic |ayers were washed

v@qphlas%aaql}@n@ctr@mﬁhvathemh)d a(:qt@t@ (A2 L)L 044 thisdiree gevisible
e ace (V%ggb@f‘)ablev\ah$ coﬁ@é?rfeéigpqgnrg%l:xtrﬂ%gret\%ghédﬁ\ggh 1N

and en dried concentra

VNGOEI (b Bij ahépHf dicageoisqmase Wheot.6) adibrivet Brd BL). Whlse
-32 WD 2004/ 009542 PCT/ US2003/ 02275 | oaded zlgat 0 a
FPIoMInr g3y e’SEﬁCEﬁfﬁefﬁéfPWg?nEfé‘teii YR rEdUsed Rregsurp fRath temperature

e?;ﬁsq:,r%cté%}/e j hl 8@1{% atﬂ%?dr%éeg)# Uf‘r@hey@e%u@él U(Srﬁ]god’ﬂdtalg a? &e brown

ane ractions containing t

dﬁ$hh&ﬁwﬂﬁﬂ¢ﬂﬁ%Pﬂ@wHPhﬁlIected and concentr at ed |n
vacuo and then recréstallized fr

Revsnd Pk tcerus el e REr &30 AL CANR e
‘Sf ggrtél?@éténﬁ/[a &ﬁlﬁﬁi}mﬁfﬁga@a@@ 1%158111(3152% of the desired

duct as an' o The filtrate was
concentrated in vacuo and purified on silica gel using

40% et hyl. acet eptane as. the uent rd and
i 1 o5 P LT ABHEGE RonbDitioBinshgof (14 4R
Yﬂ)&hé@uﬂﬁ carbonate (100 g) in methanol (1 L) was heated at reflux for 3 h. The
4-(4-fluoro-2-neth % | H-i ndol - 5-yl oxy) - 5- met hyl pyrrol o

[ @adtidn] hikt@re Ajas ﬂ]jlealzqqqleg ap{l cppeentrated in vacuo to remove most of the
methanol. The residue was diluted with ethyl acetate (1 L), filtered and washed with

water. The separated aqueous layer was neutralized with 2N HCI and extracted with
ethyl acetate (2 x 500 mL). The combined organic layer was washed with brine, dried
(NaS0,) and concentrated in vacuo to give a brown solid. The solid was triturated

with diethyl ether and filtered to provide 1-(2-fluoro-3-methoxy-6-nitrophenyl)-
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(11.6 g, 66% . 10 Reverse phase HPLC. 3.75 mn (YMC S5
CDS colum 4.6 x 50 mm 10-90% aqueous net hanol over

wa20vm005¢s cont ai ni ng 0. 2% phosphori c acid, 4 »dI1/mB1093/022755

noni toring at 220 nn) LC MV5; I\/H—|)+=3132Exarrp|e2

Broingl oa (adrto Bonf 1 SHBGIYY HECHSR IR 20541 0

liter reactor was charged with potassiumtert-butoxide
(570.6 g, 5.082 nmol) and tetrahydrofuran (2 L%
@er heathistuie of th ﬂa@or%mﬁh@ﬁw ripephaeDriEeRan:$-age from

PRS- tHAS? frea? piinod Sed v g Boftdio . 75 oD was
%ﬂﬂjeﬂ boRPE ﬁ)f‘ ?5 ﬁﬁﬁ" Whe@@ﬂl@ﬁ%fs 2b&led eSIHohe@mbetht@ddlifiied

exothermwas observed. The rate of addition was
oottt 1NHEA381d.) tahéethiyhaceiate €0ral) anshfiplered. (e fifrate yeas dwshed

ke R8RS BRe i 0 SRR L B o
'ﬁl&@ﬁheﬁgfg ok f o2 -28Se CQ0RhEDEU0) ésfhegrﬁﬁ a6lid, amidh wadused wathout

cooled ween 10C and 15 C and
]fuﬁhé’f -urifichtior onitterrehestee A/ VB QVIHED 6014y, "HYMR ¢CDCl3): §

ot eyt i G O, e e Kot LolPodP 35 mi

and an exot herm was observed. The rate of addition vvas

controlled so an 30 internal tenperature of 21 C wa
Mt  exicéeflacto-RhydpxpddiitrorhenybPrensapl- @neefromﬂéew%sst@mw g,

009542 P 03/ 02 I |
2062%4 8r WS f@g% tef/\ﬁ’ﬁlﬁéggg I@ anjtizlvarE i zg%fs ddefi gnd the
Riel1dtv sobpeaBiontw ¥R tirre&atREl. YSddsurh ﬂdhmtte R25QN %05 eq) was added in
conversion with no trace of 1,2,

tauiefpouterromidt the reatiemeiteieay ati sltiged Tk ket g3Pi Grint I Ceanalysis

d&@’éategw Fgai%ng%n%tggﬁqd%yﬁln%g k%’\%ﬁc all% elgl? I on eveﬁt ﬁjaﬁﬁ dompletion,

REE aKBtioPmEx t6leBRds dRlddaw oS atldi tRdtan BoRd prddatt \tliiBGCollected by
aqueous phase was - pH 4. The m xture was
vacuum filtration. The wet product was dried at <50 °C under house vacuum to
afford 4-fluoro-2-methyl-1H-indol-5-0l (31.4 g, 81% yield) which was isolated as a

tan crystalline powder. The material had an HPLC purity of >99.8. '"H NMR
(CDCls, 400 MHz) §7.8 (s, 1H), 6.9-6.7 (m, 2H), 6.2 (s, 1H), 4.7 (s, 1H), 2.4 (s, 3H).
3CNMR (CDCls, 100 MHz) & 145.7, 143.4, 137.5, 136.7, 134.4, 120.1, 112.7,
106.8,95.4, 13.3.

Also, 1-(2,3-difluoro-6-nitrophenyl)-propan-2-one could be converted to the

title compound by an alternate route as described below.

E. 1-(3-Benzyloxy-2-fluoro-6-nitro-phenyl)-propan-2-one

To a solution of 1-(2,3-difluoro-6-nitrophenyl)-propan-2-one (2.5 g, 82%
purity by HPLC analysis, 9.54 mmol) were added benzyl alcohol (2.5 mL) and
LiOHeH,0 (1.07 g, 25.58 mmol). The reaction mixture was then heated to 100-110

°C and stirred for 4 hours until HPLC analysis indicated complete reaction. After
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extracted wth ethyl acetate (2 x 1 L) and the
conbi ned organic extracts were washed wth brine (1

waooanebsepncentrated in vacuo to afford an or aPgEUSI003/022755
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The oiI obt ai ned was charged into a 10 L reactor and

di I t ' L I ' j

(e 1R, heboRmp BEMA RSy gihia bl 3Rl fana
1&uﬁ§l1£k@5to 6-ORBE ¥ BUHICD ’Eh’éjllaydtr@ etdseparatddahitl the orgamc phase
exot herm chanical stirring was initiated and t

reacvashad mitht rine aHéSPOH@éQCb ith stiging, heptamy (B0- 2éfr{ﬂe} was added to

g%?gatg}? ﬁ%lgl'aoar Lﬁ)%:g gcg}spagf %a%%ﬁd 10011{/ at&&_) { ?és%négﬂﬁry was
a&%le%ttb yls ec ‘éﬁ@&tﬁ‘rédgfol:—)m wasitiasiaa,, f"ﬂdd Bowhy theh €iltered and the

addition of water (6 L). No visible interface was
Oiblsﬂrcv]&bWeS waghedrwith lueeaweoffhacrgléwé)rms@dmveée tiwn dried in

SRS L A A B L0l o
Tl BSOS, 888 S0

apelvartiA @®.¢5% AFA in)MeQHEW ater (120'18(1)[ Solnért BeXt059e T §AvmrMeOH

concentrated under reduce ssure (bat

S5aie OB oy Ipagind 55 hm PG Ry 8 oy QpSiPRGLme! 3 nin.

dg@alf%ﬁ FOMRAAIAS: G5 %Hdﬁml@%“b iRl Retm;&lhrmg SM, 1.2
Yo AP by HPLC. Residual ethyl acetate was 3% by GC

Kifain; @r@ﬁﬂdtZ;BH andn.13C NVR mat ched reported data.

Maj or inpurity: para regioisonmer. B. A mxture of

1- (2, 3-difl uoro-6-nitrophenyl)- propan-2-one (183 g)

apd  2RFPRdRSH hiémﬂqmmssélloo g) in nethanol (1 L)
was heated at reflux for 3 h. The reaction mxture

was t hEmasolytien ofamnmééiwfrpmtm@wws sherc@8-00e. 661%@9 mmol) in

5800055, TR AP Pt e

, T@ngiﬁ pRtaicdd aqueRl/c (Q@y@ranmlaﬁmnﬁmﬂm Sdrime(66i0t §y 029§ mol).

HC and_extracted wiith eth acetate (
Thize @a?mqq@}j{tlgpd\glﬁlsgrrp%%r (@?\g@ﬁggu t\achoq.thﬂétc«)atate (200

b?jb)\iﬁ (gg fgl\lg%afﬂg}gkg%ﬁpldt%% ?c[rz]ltrgrefﬁzrdgt’g% e #Jq?' %QQ%I,]% pu11fled by

e rovide
&E@EP orfé11 lﬁé?{%ﬂ%?g n?”trophenyl )- -34 WO

2 004/ 0ABEAGIRET,AIBA GO 84 D22 6 Sesuptinppasid@s waepyrifid ly,
oW SQ

n? /%)Q}%ég@p%y eiutmg w1’|ch ﬂj% %t? yyg‘ieta(t%yx)aﬁes: toza%fgo'rg (7. & g'%7%) of the

ladsted bApGun a‘é’%t\b‘lﬂl%koﬁd ré'ft%f LRREHYA Wit IR0 Re@Afe/héiNes.
previous step (45 mol ) and pyridi ni um

cAftor ¢aneerfttatOng; vc7cu@, ﬂmmts)ldu@a)gas dlssolved in dichloromethane and

passed through a silica gel pad washing with dichloromethane. The filtrate was

concentrated in vacuo to afford (6.66 g, 61%) of the title compound as a white solid.

Compound E of this example can also be converted to 1-(2-fluoro-3-hydroxy-

6-nitrophenyl)-propan-2-one by the following two alternate methods.
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5 stirred at 180C for 75 mn. The reacti on was cool ed
to roomtenperature, diluted with 1IN HO (3nL) and

weeiwlomert ate (10 nmL) and filtered. The filtretBUSHE3/022755
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washed wth brine (2x), dried and concentrated in
vacuo to give 1-(2-fluoro-3-AL dr&§y 6-

ni trophenyl) - propan- 2-one ([4107ng,” 96 %9 as a grey
solid, which was used wt urther purification
for the next step. LC/ MO 214. 1HNMR ( CDC13):

8 10 2.37 (s, 3H), 4.22 (s, F2H) 6095 (dd, 1H), 7.95
(d, 1H, J= 9.35 Hz). D

1- (2-fl uoro-3-hydroxy-6-nitrophenyl)-propan-2-one from

previous step (50 g,..0,23 dded tg 2 liter
round bott oﬂw@r@wo‘%Y%‘ioxé’fm‘)tz‘Wﬁnﬂ%@gﬂpa ZH)I’tehe
yel | ow suspension was stirred at Sodi um

dithionite (225 g, 5.5 eq) was added in 15 one portion
avidthiddeGrle dbd b solutivnx blit-€3-bers yiixiyr2- ﬁdomrﬁ}nit@pheni)ébp@l)aﬂ -2-one

until HPLC apal SIS iC rt|
03110 oy ety ap bR L g e A LS &l Bbm

gﬁbﬁﬁdr@ Qras a@l&bed Hy@?&;rbﬁ%ﬂ: d@%@@%ad’t@&umtﬁﬂl Benl0). After

the tan solid product was collected by vacuum

fadldttr(mi; thenreactioe wmthegned: duti0 Kafor §0ineid and thep@ogiedrigiegom
house vacuumto .
ACPPERIEE- équ@fmxtwrﬁwqﬁ&sﬁiedsl%anL(O&%arﬁs vafoifigiiag fje solution
V\%sccibc%%d hSPL&HcBRtrA8d. AhE et Wiy ERdd Wit emgv\d@tate (BmanL)
material had an HPLC purity of >99.8. 1H NWR é
40 washyd &ith. b8ine <3 x PA)mL) T9e ergan{ontayez Mjas dgicg ap comtrated in

4.7 10, 2.4.(s 1 N

b bl 2nle ot SNSRI ARR IR 05
106r0%m RBd AwhitB wis udddl il tB®next step without further purification. LC/MS;
1-(2, 3- di f1 uor o- 6- ni trophenyl) - propan-2-one coul d be

)@@ the title conpound by an alternate route
as descri bed bel ow. E.
1- (3- Benzyl oxy-2-fl uoro-6-nitro-phenyl)-propan-2-one
TMeth®bG2:i Ammiature of 1-(3-benzyloxy-2-fluoro-6-nitrophenyl)-propan-2-one

950 50 el g Y e pate P0G 0Bl Bpdsinga 180
%ﬁf Iﬁhﬂi’@@act((%r mixfi R oolkl B Rt {eﬁlﬂyatlﬂre &Rut@Bwith 3N

€ reaction mxture was then heated to 100-110
G1anhd 160 inl)) and iyl deebees (516)0 it dndHRte@daThk pgieus layer was

di cat ed | et -35 2004/ 009542
'F%réaca 0 BB e g e SR e BRGSOl i RALIEg vih
H*lyd @\qgg\bﬁ)hs Sizid &E&iﬁﬁtaﬂﬁﬂ%f (sﬁﬁa ) ar@@ncentrated in vacuo.

neutralzed pH 6-7 w : e |layers were
sﬂmreaxdacj was dectdi@flz@dg’ath @amab@ mvbh@ql\efsltfédﬂ i gpoentypged in

g%gé grtdeld(Z MYJ&Q 3 fler(r))l(}ng nltrg terallﬂ? p%op%n—zzléor{g‘(gfga&%) asa
brown solid. LC/MS; (M+H)" = 213.2

Alternatively, 1-(3-benzyloxy-2-fluoro-6-nitrophenyl)-propan-2-one can be
cyclized to 5-benzyloxy-4-fluoro-2-methyl-1H-indole as described below, which then

can be debenzylated as described before.
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the organic sol uti on whereupon crystallization was

initiated. The resulting slurry was 5 cooled to 0-5 C
w@pa49095827 ed for an additional 1 h. The sl urryP@EBS1I00&022755

filtered and the filter cake was washed w th heptane.

The yel |l ow bro lid the vacyo at

) Th ey 8 G Benp o Grodrmnfinfr eshatk 0.00 g, 30

Lo
(ipﬁ(}gﬁadgﬁrn% ni’&%% P%f’ ip %tan 2 @Hﬁ%ﬂg&oﬂﬁkﬁﬁ tg EBV e@nand then a
Asolidacsfoh}iazine m/liz@tlia‘ﬂal @as I(]]ZDwﬁd)ad,de&dfope\m;e Bith QI@B%S stirring
TFA in MeOH, 10 water 0: 80)., Wav Iength 254 nm F W
F&‘teé a peripg phdhmitgy é&? uingor i, reacigorn, mxiggs. W%@cﬁ?o dto
t@%ng%h% fﬁte’i_’edqh%u td@aﬁgitte @ﬁ:zc_ogf:%n-{%ﬁﬁ%rcli? aﬂ‘Fh.e%@ﬁ(fé}hht‘éﬂal was

4pai§|sadahm>ugh ragptall if smbh geicbdxhtnfg with dﬁhrﬁmmethmmdmncﬁntrated in

0\9«%&”%95 R R A S pametabt et leds TR e

SRENYNIE (Mihhe Q§§§mce of |ight were added
1 % Pd/ C (2.0 g) and "ammoni um formate (60.0 g, 0.95

nol). The reaction mixture was stirred for 3.5 h and
then diluted with ethyl acetate (200 nL) and filtered
through a Celite(r)/silica gel pad. The residue can
then be purified by 20 either of the foll ow ng

net hods: After concentration in vacuo, the resulting
resi due was purified by chromatography eluting with
30% et hyl acetate/ hexanes to afford (7.32 g, 67% of
the desired conpound as a white solid after
trituration with dichloromethane/ hexanes. After
concentration in vacuo, the residue was dissolved in
di chl oronet hane and 25 passed through a silica gel pad
washi ng with dichl oronethane. The filtrate was
concentrated in vacuo to afford (6.66 g, 61% of the
title conpound as a white solid. Conmpound E of this
exanpl e can al so be converted to 1-(2-fluoro-3-hydroxy
6- ni trophenyl ) - propan-2-one by the follow ng two
alternate nmethods. 30 -36 WO 2004/ 009542

PCT/ US2003/ 022755 NO 2 HO
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1- (2-fluoro-3-hydroxy-6-nitrophenyl)-propan-2-one 5

wokdohods@ 1: To a sol ution of PCT/US2003/022755
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1- (3- benzyl oxy-2-fl uoro-6-nitrophenyl)-propan-2-one
(3-:03. 10 )l) in acetic anhydride (5 nlL) and

£ *nL) at room tenperature was added
hydrobrom ¢ acid (48% aqueous solution, 3 nlL). After
addition, the reaction was heated at 100 C for 30 mn
and t hbn choresgssfor pspaiing eeqrapandrod forrgla ) s ni xture
was added 10 nL of hexanes with stirring. The solution
10 was decanted and concentrated. The residue was
diluted with ethyl acetate (50 nLp42and washed with
brine (3 x 20 nL). The orggnic |gyer was dried and
concentrated in vacuo t
1- (2-fl uoro- 3- hydroxy- 6- ni t kQJ
g, 80% as a brown sofgP
step wthout further purifi
213.2 15 Method G 2: A m xt
1- (3-benzyl oxy-2-fl uor o- 6- Ri t rophenyl ) - pr opan- 2- one
(65.0 g, 0.214 nol) and pyridiniumchloride (60.74 g,
0.526 nmol) was stirred at 180 ( for 1 hr. The
reaction m xture was cool ed to‘foomtenperature,
diluted with 3N HCO (100 m-) and ethyl acetate (500
m.) and filtered. The aqueous |ayer was 20 extracted
wivhdrelmt hyl acetate (2X) and the conbi ned organic

| d SEY)
o er SR BRONEpeidity sHEL DR ol QPOCOBIE0) 58, O, O
| NRYapurd!c oTNE@NH%NW(@@N@J%@;H@%ozwwﬁa@zcmlg

in nmet anol filtered and concentrated in vacuo to
a@@NRd halogen, nitro, cyano, or X or Y are absent;

1-(2-f uQNRig 3sdaydr oxy- 6-ni trophenyl ) - propan- 2- one (37
g, 819 asa rown solid. LCMS;, (MrH) + = 213.2 25
Al t er nRt anERYare mdependently hydrogen, alkyl, substituted alkyl alkenyl,

0331‘11?3 bendz%lglﬁ yi@ik gﬁ&muté‘d al{< rl]eaqyl %ulg)stlgﬁ ({] aryl, %eterocyclo

SsulB%YédQ?&YerGC}fchdJ Qfa@k}a %ﬁtﬁﬂﬂed'aﬁ.’lk)‘l ddt&roas1 dap&ithie eteroaryl,
bel ow, which t'hen can be debenzylated as descri bed

dmt@peycleail?yl\ﬁm sRoxtittod bedpc bk ih topprpsio thit when X is halo,

RS Bjs opRb N PSRRI SR 4 e
(9.09 m¢is3y;
R7, R8, R9, Rlo, R“, Rlz, R13, RM, RIS, R16, R17, R'® and R are independently

) - propan-2-one (1.7
s used in the next
M5, (MrH)+ =

selected from the group consisting of hydrogen, alkyl, substituted alkyl, aryl,
substituted aryl, heteroaryl, substituted heteroaryl, heterocyclo, or substituted

heterocyclo;

R* is



mol ) and Raney nickel (- 5 g) in nmethanol (100 niL)
was heated to 40 C and then a solution of hydrazine

w0 poogmodsanol (15 nmL) was added dropwi se with vPQDDS283/022755

10

15

20

stirring over a period of 30 min. After refluxing for
the reaction m xture was cooled to 5 room

e erature filtered through Celite and concentr at ed.
Y ritdeeiiRtgiilal, Was2 apdsaaR® by iadendempdekttediftng the

eI eluting wth dichl oronmethane and concentrated in

v gr@yg cp@s1ﬁmg\pfd1é(drogen fluorine, chlorine and methyl; and

5benz thyI-IH—mdoIe(Glg 80%

as a yed@fn@‘*ﬁl&‘*fﬁf MS; (MeH) + = 256.3+. -38 WO

2004/R080ther PIGTIsbISAA03/ 022755 What is Clainmed is: 1.

A process fpr pre ar i a conmpound of fornul a R42
Y oK N Ryt pehsaiegtn 1t S Se 5% MR CP2apiNR S0y, and

T

NeYl &SRR Ber, BORRISper 1@y pﬁmutlchﬂ]lymgeaptahm $al prodrug, or

%gﬁno, or or Y are absent; Rl is hydrogen; R2 and
¥ptetheretpendent |y hydrogen, al kyl, substituted

al kyl', waldtemlpr $e§g@§k?§gfed al kenyl, al kynyl,

substltuted al kynyl, substltuted aryl,

het er og)ycl mnVGSmgsiqompDenid bethe fomydé o, ar al kyl ,

substituted aral kyl, heteroaryl, substituted

het eroaryl, 15 heterocycl oal kyl or substituted

het erocycl oal kyl ; with the proviso yhat when X is

halo, nitro or cyano, R2 ikl bsent and, when Y is

hal o, nitro or cyano, R3 is ab is H R7, RS,

R9, R10, R11l, R12, Rl3ge 6, R1l7, R18 and

R19 are independently selecte Hh e group

consi sting of hydrogen, al kyl, substituted al kyl,

aryl ,

where R° is lower alkyl or aryl and X' is a halogen to a compound 1 of the formula

d
e OR

R°OOC—& N
N\ _N N)

1

where RY is lower alkyl, aryl, substituted aryl, heteroaryl or substituted heteroaryl, by

treatment with a phenoxide, or alkoxide,

b) alkylating Compound 1 to afford Compound 2 of the formula

- 40 -



20 substituted aryl, heteroaryl, substituted
heteroaryl, heterocyclo, or substituted heterocyclo;

WERAR40895¢RA3) N R44 H -39 WO 2004/ 009542 PCT/US2003/022755

10

15

PCT/ US2003/ 022755 (R4)n wherein n equals 0, 1 or 2

and each R43 is independently selectied fromthe group
consi sting of hydrogen, flugcine,cghlorine and net hyl ;

and e is nethyl, or hydregen, Y5 W the further

provisos that: a. R2 may n hydriogen if X is SO

S, NR 13 C02, or NR1' S0Z;\ ahdNKR~R3 may not be

hydrogen if Y is SO SO2, NR13C02, or NR14S02; or an
enanti omer, di astereoner, or ph& nmaceutically

acceptable salt, prodrug, or solvate thereof, 10

whi ch conprises the steps of a) converting a conmpound

of t hecj or tredting dmpobi3dC2 MithRefIOxile MIthé prashmdecofRd dvas acid to
| omer. al kyl or, aryl_and X1 is a halogen to a conpound

1 5T IR of A BBNERG N Re000 NN, 1 where Rd i

| ower al kyl, aryl, substituted aryl, heteroaryl or
substituted heteroaryl, by 20 treatnent with a

phenoxi de, or al koxi de, b) kyl atdm® Conpound 1 to

af ford Conpound 2 of the f

d) alkylating the phenol group in compound 3 to afford Compound 4 of the

formula

HAC OR®
2 =7 >N
RO N\ N\N/)

4

where R? is benzyl or substituted benzyl,

e) hydrolyzing Compound 4 to afford Compound 5 of the formula

ne  OH
o T N
NN A

5
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-40 WO 2004/ 009542 PCT/ US2003/ 022755 H3C ORd HO SI N
NN.NJ 2 c) treating conpound 2 with a peroxide in the

w@e@geose2 of a Lewis acid to afford conpound BCDUS100%022755

10

15

20

formula 5 HBC ORd SN HO NI N 3 d) alkylating the

phenol_group in c 0 3 to afford Conmpound 4 of the
f&’?‘ﬁ‘i‘ﬂ% lige‘ﬁ)@@bwg’gg%%ﬁkﬁzw ?\III%J 4 V\,helrrrg R2 is benzyl
or substituted benzyl, 15 e) hydrol yzi ng Conpound 4 to
afford Conpound 5 of the formula H3C OH N R20 NNJ 5
- 41 WOER00dse964 CR@nuus200 $/oogprss 6 oftfer ferpelaj s
benzyl or substituted benzyl, and

H
N Me
/
0]
H3C F
2 =7 N
RO A\ N\/)
N
6

by first converting compound 5 to a chloroimidate, subsequently alkylating the
chloroimidate to afford Compound 6 wherein R? is benzyl and deprotecting the
phenol by treatment with a hydrogen donor in the presence of a catalyst to afford

compound 6 where R? is hydrogen.

2. The process according to Claim 1 wherein in step ¢), hydrogen peroxide

is used in the presence of a Lewis acid to convert the benzylic alcohol to the phenol.

3. A process for preparing a compound of the formula

H
N
/ Me
Me F

HO N\ N\N/)

10

which comprises the steps of

a)  reacting a compound of the formula

-42 -



f) converting Conmpound 5 to Conmpound 6 of the fornula
H NM HCF ~N R20 NN 5 6 by first converting
w@orvpossd2 5 to a chl oroi m date, subsequentl|y aP&yUS10031R2755
the chloroimdate to afford Conpound 6 wherein R2 is
benzyl and deprotecting the phenol hy treatment wth
a hydrogen donor in the pre e of Xa catal yst to
afford 10 compound 6 where i s hydrogen. 2. The
process according to CCaiml 'nNiM step c),
hydr ogen peroxide isHge&O¢ rggence of a Lewis
acid to convert the benzylic al toholyto the phenol.
15 3. A process for preparing a conpound of the
formulaH N Me M F IN HO N 10 which conpri ses
the steps of 20 a) reacting a conpound of the formula
-42 WD 2004/ 009542 PCT/ US2003/ 022755 X1 H3C N -H3000C
N&hgre & is halogen;

with a nucleophile to afford Compound 8 of the formula

5
H
N ) Me
F
8 k4
b) treating Compound 8 with an alkylating agent at low temperature, to
afford Compound 9 of the formula
10
H
N
/ Me
M O
e
F
Me ~ XN
Me \ N /)
HO N
9 ,and
c) treating Compound 9 with a peroxide in the presence of a Lewis acid to
afford Compound 10 of the formula
15
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where Xl is halogen; with a nucl eophile to afford

Conmpound 8 of the formula 5 H N M H30 F SIN
WOB®I0®SMNI 8 b) treating Conpound 8 with an PCT/US2003/022755

al kyl ating agent at |ow tenperature, to afford

Conpound 9 of the formula 10 H N My M F M N M\

I HO\ NN 9, and c) treati Cofpound 9 with a

peroxide in the presence of a X 3 Meto afford
Compound 10 of the formula W 2004/ 009542

PCT/ US2003/ 022755 H N Me '
== \N
HO \ N /)
N
10

4.  The process according to Claim 3 wherein the alkylating agent in step

(b) is an alkyl magnesium halide.

5.  The process according to Claim 4 wherein the alkyl magnesium halide is

methyl magnesium bromide or methyl magnesium chloride.

6.  The process according to Claim 4 wherein the peroxide used in step c) is

10  hydrogen peroxide or sodium perborate.

7.  The process according to Claim 4 wherein the Lewis acid used in step c)

is boron trifluoride.

15 8. A process for preparing a compound of the formula

HO

-
N2 I
=
@

14

which comprises the steps of

20 a) reacting a fluorinated compound of the formula

-44 -



-IN HO NON' 10 4. The process according to Caim3
wherein the al kylating agent in step (b) is an alkyl

wora@aeedsyan hal i de. 5 5. The process accordi ng POT/CEB0IN22755

10

15

4 wherein the al kyl magnesium halide is nethyl

magnesi um brom de or net hyl~magresi um chl ori de. 6. The
process according to dai mZNtierein the peroxi de used
in step c¢) is 10 hydrogen pefoxi de or sodium
perborate. 7. The process 'h:g to Caim4 wherein
the Lewis acid used in step is boron trifluoride.
15 8. A process for prepari Errpound of the
formula H ~ Me HOF 14 whigch conprises the steps of
20 a) reacting a fluorinated Eonpound of the fornul a
-44 WD 2004/ 009542 PCT/ US2003/ 022755 G N+, OF F F
b) with a nucl eophile to afford Conpound 11 of the

formil @) Owilta fckeophide toQfford Compound 11 of the formula

0y +-0”

¢) reacting Compound 11 with an alkoxy anion to afford Compound 12 of

the formula

O3 +-0"

wherein R is a protecting group,

d) deprotecting the alkoxy group by treatments with deprotecting reagents
to afford Compound 13 of the formula

- 45 -



F F 511 <c¢) reacting Conpound 11 with an al koxy

anion to afford Conpound 12 of the formula O N+. O
WEHB4/0OsR2 10 R 12 wherein Ris a protecting BCDURZ0081)22755

deprotecting the al koxy group by treatnents with

deprotecting reagents 15 af ford Conmpound 13 of the

formul a -45 WD 2004/ 0095¢2 PCT/ US2003/ 022755 O, N+, O

CH3 F O 13, and e) ycI i Zi ng npound 13 under

reduci ng conditions to & ~Compodnd 14. 5 H Me

g_N HOF 14 9. The p ordlng to Caim8

wherein the reduction IR S

13 , and

e)  cyclizing Compound 13 under reducing conditions to afford Compound
14.

L2 T

HO

14

9. The process according to Claim 8 wherein the reduction in step (e)
utilizes sodium dithionite in water or a mixture of water and an organic solvent such

10  as THF.

10.  The process according to Claim 8 wherein the reduction in step (d)

utilizes pyridinium chloride or pyridinium iodide or hydrogen bromide.

15 11. A pharmaceutical composition comprising at least one or more
compounds of Claim 1 in combination with a pharmaceutically acceptable carrier and

at least one additional anti-cancer or cytotoxic agent.

12. A method for producing an antiangiogenic effect which comprises
20  administering to a mammalian species in need thereof, an effective antiangiogenic

producing amount of at least one compound made by the process of Claim 1.

13. A method for producing a vascular permeability reducing effect which

comprises administering to 2 mammalian species in need thereof an effective vascular

-~ 46 -



utilizes sodiumdithionite in water or a m xture of
wat er and an organi c solvent such 10 as THE 10. The

w@e@aoss4nccording to Claim8 wherein the redurCT/O82008/022755

10

15

step (d) utilizes pyridi ni um chl oride or pyridi ni um

i odi de rh en bro 15 11. A iC
c BREBED, }tzsﬁgcgw% hEOLA Toasthe Ginsonhe RS B i wotssaf Claim

off, daim1l in conbination with a pharmaceutically
accept able carrier and at |east one additional
anti-cancer or cytotoxic agent 12. A nmethod for

produci ant i a eni c ct which c rises 20 ]
D i o Pgeinod BF fER: Shofien EBneeatisnty BCERME Ripr eceptors
any e @mhpryRs ﬁ&ﬁﬂn@s’ﬁ&i 8'&' rﬁamﬂﬁﬂ&iﬂ‘iﬂe@igs ﬁfﬂé‘éﬂtth&éofaﬁn effectlve
| east one conpound na by the process of Claiml
Apnaeinddnase intpbitiog @lrnngnta)f whlsesiloae compowalonhde lyy the process of
gﬁum Fg effect which conprises admnistering to a

an species in need thereof an effective
vascular -46 WD 2004/ 009542 PCT/ US2003/ 022755
perneability reduci ng anount of at |east one conpound
made bySt hé pebeésbinbbi@aiyresine kinape aptivigt qfcgjowfh factor
' ?&' gotré whic \%ﬁll eskadﬁlaﬁ’ gteﬁﬁ}; kové al%ﬁ? c es 1%%%8& thereof, an
rece nprisescadmnisterin t1
ﬁﬁffﬁﬁiﬂe&?rcﬁﬁﬁddn&ﬁe irlhﬂﬁ&@gjarhbﬁ[te)@ﬁt leadt ogé E@ﬁpd)u/fﬁl made by the
protein Ki nase i nhibiting amount of at |east one
c OFRsetf (iale 1by the process of Claim1. 15. A method
of inhibiting tyrosine kinase activity of growh
factor 10 receptors which conprises admnistering to a
mamal ilan gpacthed fornrengegldistmeentociand withfsental srensduction

sine kinase inhjibiti amount of a east .one
B aoRB b 2o Bladgtisr sty Whieh CaRbris g ggtering
f &f 2 8R4I < ?bé&qﬁ%ediﬁfé%lf aliRGaphtifal 5! e@ﬁahve amount of at least
transduction 15 pathways operating through grow h
f a8t eempamepnadedy thhprdsessorffliises administering to a
mamal i an species in need thereof a therapeutically
ef fective anobunt of at |east one conpound nade by the
process of Claim1. -47
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