26 Decenber 2006 PROCESS FOR PREPARI NG CERTAI N
PYRROLOTRI AZI NE COVWPOUNDS Field of the Invention 5
This invention relates to novel, inproved processes
for the preparation of «certain pyrrolotriazine

conmpounds that inhibit the tyrosine kinase activj of]D 2006
growth factor receptors such as VEGFR- 2, and FGPRICEMPE
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Receptor tyrosine kinases (RTKs) are important in the transmission of

25  biochemical signals across the plasma membrane of cells. These transmembrane
molecules characteristically consist of an extracellular ligand-binding domain
conrlectcd through a segment in the plasma inembrane to an intraceilular tyrosine
kinase domain. Binding of ligand to the receptor resulis in stimulation of the
receptor-associated tyrosine kinase activity that leads to phosphorylation of tyrosine

30  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.

One of these subfamlies is -1 26 Decenber 2006

presently conprised of the fns-1ike tyrosine kinase

receptor, FIt or FlItl (VEGFR-1), the kinase insert

domai n-contai ning receptor, KDR (also referred t
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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

30  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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25  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
30 reacting this with an alkylating agent such as hydroxy fluoroindole in the presence of

a base 1n a polar solvent to afford the final compound.
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an oxide anion to forman ether; converting the ester

to a benzylic al cohol, oxidatively rearranging the

al cohol to form a phenol The hydroxyl conpound is
subsequently al kylated with an electrophilic a to
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qualTty. 1n addition, fluoroindole derivatives

prepared using the process described 5 herein are

stable solids that gre.e to dsolate -have | ong
termstability, gi ile seripiion of the'l %@I%Jiﬁality
iohan f | uameipidehen@atioy piovidesa proega fedhe piepgration of certain
al ternative. nethods éﬁet%jle Descri ption of the

| nv eRFelTaEinerEparuls A e IRPRHE | on provi des a process
for the preparation of certain pyrrolotriazine
conmpounds of the fornmula R42 RaY O RRX NN-Rs Rt
(1) 15 their enantioners, diastereBners, and

phar maceutical | y accept abl g®gal t sO prodrugs and

sol vates thereof which inhibif the_tyrosine kinase
activity of growh fact ogye orsNsuch as VEGFR- 2.
In formula | and through ut p 'fi&ation, t he
above synbols are defined as/ fol NowsR

15 their enantiomers, diastereomers, and pharmaceutically acceptable salfs, 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, S0, S0,, CO, CO,,

20 NR'" NR"CO, NR"CONRY, NR“CO,, NR'*SO2, NR'*SO;NR", SO;NR',

CONRY, halogen, nitro, cyano, or X or Y are absent;

R'is hvdrogen,;

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

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



X and Y are independently selected from0O, OCO S, SO
S2, CO CO2, 20 NR10, NR'CO NR12CONR 3, NR 4CQ2,
NR15SO2, NR1I6SO2NR17, SO2NR18, CONR 9, hal ogen

nitro, cyano, or X or Y are absent; Rl is hydrogen; R2
and R3 are independently hydrogen, alkyl, substi.tuted

al kyl , al kenyl, substituted al kenyl, alkynyl, 26 Béember 2006
substituted augynyl, aryl, substituted aryl, 5

het elige§ctxgno. B5s ahsprft induvben Kas balooyigb er cxanal Kyik absent;
substi tutggd, gral kyl, heteroaryl, substituted

heteroaryu, héterocycloalkyl or substituted

het er ocydl'oBl, Ry) RV R'ERE RIGR 'SR IR, Rifiemd B iage independently
hal q -4.26 cenmber 2006 _nitro or, cyano, [.S

nbsoheed g R BT SasRaR of M, Gty RRG ARG arv

abs enbstinRed ir§l, betefSaryl B8bstiR%ed RAOBad ), RéRrodRdid, & stbiib&ed

Rt6, R7, R18 and R19 are independently selected from

t he BGFEBEEConsi sting of hydrogen, alkyi, substituted

al kyl, amrytis 5 substituted aryl, heteroaryl,

substituted heteroaryl, heterocyclo, or substituted
heterocyclo; R42 is (R43)n R44 t>NH 10 (R43)"

wherein n equals 0, 1 or 2 an ch R43 is

i ndependent|y selected ffomt @rouRMconsisting of
hydr ogen, fluorine, chloringz yl; and R44 is
nmet hyl, or hydrogen, w F‘Eﬁiifgfgher provi sos that:
15 a. R2 may not be hydrogen-i Ns SO S02, NR13CQ2,

or NR14SQ2; and b. R3 may not bethydrogen if Y is SO
1§02, NR13C02, or NR14SQ2. The process of the

|nveq£ion conprises, in one enbodi ment, the steps of

a) dnvevheioign equubshdwnd aof cadheR F drinddpandently selected from the

group consisting of hydrogen, fluorine, chlorine and methyl; and
R*is methyl, or hydrogen,
with the further provisos that:
15 a.  R®may not be hydrogen if X is SO, SO,, NR¥*CO,, or NR¥S0,,and
b.  R®may not be hydrogen if Y is SO, $O,, NRCOs, or NRSO,.

The process of the invention comprises, in one embodiment, the steps of

a)  converting a compound of the formula
20
1
HoC X

e = \N
R°00C—4_ N“N/)

where R® is lower alkyl or aryl and X" is halogen,to a compound 1 of the formula



20 H3C X1 ReOO0O N N,N) where R is |lower alkyl or
aryl and X1 is halogen,to a conpound I of the fornula
-5 26 Decenber 2006 H3C ORd /JN ReOOC N N 1 where
Rd is | ower alkyl, aryl, substituted aryl, heteroaryl
or substituted heteroaryl by treatnment with a

phenoxi de or al koxide, 5 b) al kyl ating Conpound 2P lpgFember 2006
afford Conpound 2 of the formula H3gg®Rd HO "IN N, J
N2 10 c) treating conpound FHsGpi t h peroxide in the
presence of a Lewis acid to af q{ﬁound 3 of the
formula C ORd H3 N HORGE 5 d) aljkylating the
phenol group in conmpound 3 to aftolNd npound 4 of the
fornmula -6 26 Decenber 2006

1

where R? is lower alkyl, aryl, substituted aryl, heteroaryl or substituted hetercaryl by

treatment with a phenoxide or alkoxide,

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

d
He R
HO Y

[t

N N\N/)

2

10 ¢) treating compound 2 with a peroxide in the presence of a Lewis acid to

afford compound 3 of the formula

d
HeG OR

== ~N

HO N\ N\N//I

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

formula



H3C ORd SIN RZONJ N4 where R2 is benzyl or
substituted benzyl, 5 e) hydrolyzing Conpound 4 to
afford Conmpound 5 of the formula H3C OHN ' RzO\ N
J NN 5 where R2 is benzyl or substituted benzyl,
and 10 f) converting Conmpound 5 to Conpound 6 qf .the
formia H /-( N/ M HBCO'F Rz 01 N J N 26 gmber 2006
by first converting conpound 5 to a CQII oroi mi date and
subsequent |y al kyl ati ng the H | orol¥i date to afford
Conpound 6 wherein R2 is benzy The_deprot ection of

phenol is acconplished by trea WiN h hydr ogen

donor in presence of a caﬁa@ys a/ﬂford compound 6

where R2 is hydrogen. -7 “N

4
where R” is benzyl or substituted benzyl,
5 e)  hydrolyzing Compound 4 to afford Compound 5 of the formula
HaG OH
2 =7 ~N
R°O A\ N /J
N
5

where R is benzyl or substituted benzyl, and
10

f)  converting Compound 5 to Compound 6 of the formula

H
N Me
Y/
HsC o S
2 =7 SN
R O N\ N\/)
N
3]

15 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.




26 Decenber 2006 In a second enbodi nent of the

invention, the starting conpound of the fornula X H
H3000C3CN, J -- N 7 5 where Xl is halogen; is

reacted with a nucl eophile to afford Conpound 8 of the
forrula H NMe HBCOF N H3000CN J N 8 1%6%' chb 2006
is treated with an al kyl ating agent at |ow ceember

t enper at bt sechad ahfwiiteCaipeundndonfthe strgng ormpivadigf the

/- O\ M F MBN MN JHON 9 15
formula

]
HsC X
=" VN
HaCOOC—Q )
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
y/ Me
M O
=
Me SN F
Me N\ )
N_ =
HO N




-8 26 Decenber 2006 Conpound 9 is then treated with a
peroxide in the presence of a Lews acid to afford
Compound 10 of the formula H NM OM ~F fN HON
N 10 5 In a further enbodi nent of the invention, the
fl uoroi ndol e piece can be prepared as follows: 3)

reacting a fluorinated compound of the fornula 2%&ymenﬁmr2006
ON.OF F F with a nucleophile to afford Conpound

11 of théomepronnd 8 is terea®d Withaa Per@xidP ifle pesers} of a Lewis acid to

r eacl 1.t h.an al koxy anion to afford
Conpc‘ltg{i’%{:@%‘?”m%’}%w ncl:"él%oer 2006

H
N
/ Me

0
Me

= \N

HO N\ N\N/J
10

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: .0

F

F

with a nucleophile to afford Compound 11 of the formula

Os 107

15 11
b)  reacting Compound 11 with an alkoxy anion to afford Compound 12 of

9.



the formula O NO.OCH3 F OOQR 12 5 wherein Ris a
protecting group, c) deprotecting the al koxy group by
treatments with deprotecting reagents to afford

Compound 13 of the formula CH3 F OOH 10 13 , and d)
cyclizing Conpound 13 under reducing conditions

af ford Conpound 14 of the formula H N M HO ﬁ%ﬂqgmnﬁmr2006
14 b R ef erred enbodi nent, step | of schene 1

i nvol ved the conversion of the conpound to an ether by
treatment with a nucl eophile such as a phenoxi de or

al koxi de ani on. Preferabl y, tbe al koxide anion is a

net hoxi de or ethoxide anior) -10 26 Decenber 2006

Preferred al kyl ati ng agent s~kp-s

i nclude an al kyl magnesi u idgy i.e., nethyl
magnesi um brom de or et hy>ragnesi um chl ori de at | ow
tenperature from about -25Coto about 25C. Conpound 2
in step 3 is preferably treatBd weth an peroxide such
as hydrogen

5  wherein R is a profecting group,

¢) deprotecting the alkoxy group by treatments with deprotecting reagents

to afford Compound 13 of the formula

O

ey

OH

10 13 , and

d)  cyclizing Compound 13 under reducing conditions to afford Compound

14 of the formula

15

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 -




5 peroxide or sodium perborate in the presence of a
Lewi s acid such as boron trifluoride in an organic
sol vent such as dichl oronethane (DCM to afford
conmpound 3. Conpound 3 is alkylated with an

el ectrophilic agent such as beazyl brom de or
chloride in the presence of a base such as NaHBE{H%emberzO%

tenperature from about OC to about100C. 10 Conpound 4
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aqu s

ey mefihg Al BB SPREES] Mk B PO attow
Corrmuptdatﬁetﬂ*unoalgnht 25eC edhdteno2¥fiCdat e which is

subsequent | ro

1 oor o1 e BboldY ks isBifisabg fedioq Hich fn ke Yuch as nydrogen
POt asikidiot asddan @E{%Oﬂiﬁfe in ShrodEnbysiTa IdQvit ividsipla@boron trlﬂuorlde
sol vent such as di net hyl forna r. tol uene,

pr et ARPRIUPRA et FEbIAS ﬁﬂ? qr@n%réwdﬁgéﬂ 8 gffPJ? %WP\}%?'

by TaRbiRM isMityhalwiiy 85 a8aR hﬁﬁ%@&ﬁ sm b@ﬁzﬁﬂﬂﬁﬁﬂ@ﬂ% benzyl
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sec?1 &P»%dl ment include in step 1, the use of a
nuc eoph such as fluoroindole in the presence of a
1hase sucHomgpopatsbis :hlydmiﬂad bjatrbnbmentewdr ansodl, prafdrgtdy agieous HCl

to trea ound .7 to
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to about. 25C. In preferred enbodi nent,

1§ nvBrafaebly PMF.Thg botrsts ApRSEISEND iAgtAved b@fé?%%’ilf‘d]é wifh @p hydrogen

as BNGEOYEN aPEEANhIAR BfmSOMH HILRELPOLAS &tﬁl?stfsﬁk% as Pafladium on
presence of a Lewis acid such as boron tritluoride at

a temperature from about -25C to about 25C to afford

ompountpd Gl %oﬁd?gorgl {SPAE AlcbfilebodiiEn aﬁk%&le‘%n $#:09, the use of a

chai n, startin or 1 nated conpoun
cas eucltqphﬂd: sohem ﬂuzvr@b@n]z:em the p@@nndwf raéa@t sach gd potassium
ucl epphi ch as ac et f
2 ot g%r%?nateacg $ olgIélel'{y {18& po&theaf?’ ﬁomgm%nol g %g%b(%mpound 8. This
d ecmahmnyhlastslpmc: q;freibfmbly, st prlargbloen siich :tshEMEr Swr&::awdﬁ/es

o R Al AR B S R
as fRylhhsREexti8idior MRt RAEnestuhil chlérideet &vbempfe from
about -25°C to about 25°C. In a preferred embodiment, Step 3 involves treating
25  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
30  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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in the presence of a base such as potassium carbonate

or the sodiumsalt of benzyl alcohol to afford

Compound 12. The al koxy or benzyl oxy group is then
deprotected by treatnent with a deprotecting reagent

such as pyridiniumchloride or hydrogen brom [N

acetic acid to afford Compound 13. In the finaggg#QEHMﬂEOOG

Conppya gre%é’ncb $f PbeXGhézRDokREeH cafidu st ngﬂmndhum wiiHf benzyl
prefera ents such_as s

| reduction a
i t hicomi Eeaard ﬁgmpaailf% 0B %ﬁk%r?f.bﬁn%wﬁr%@elﬁ e gieprptected
hyd Bg %m%ﬁ%ﬁ}?a hr L, gdreﬁééﬁt sl %gﬂnhﬁﬂfﬂhﬁ)rlde or hydrogen

conmp e I nvention also FOVI

phabm@eutnl aceffic mhtw&ford Gnmp@qudrllf‘is iln ghesfinal geprhseRMad 13 is
ar ﬂ/célrz lﬁ,#g Feﬁlv‘é‘}%% gglgdl 2@% ?erfglr'%lgl mﬁ %du\’:ﬂ@t?&g%ﬁis%l:}?as sodium

ron prov es a pharmaceuti ca
CONERKbAALO Br Saliapitsomgutson ia onyyeeseoceodf of h}'ldmglea squrgg to| gfford the
in conblnatlon wi t h. pharmaceutically acceptabl e
car Aps¥ed gole comPORPYS: cancer or cytotoxic agent. In a
preferred enbodi ment said anti-cancer or cytotoxic
agent is_selected fromthe group cons [

| sting. of .
| i noni deThe imnEBINGS® REPVIS 4 RIRETRGEHT f%%&fttﬂ’?cct"%’ﬁ‘?mg a
1819 'c@r‘ﬁ#saﬁl'd%f fi J?ﬁ@ﬁ(la&% aﬂcﬁﬂﬂi&'r&ﬁ‘d&uuéﬂ@%%d}ﬁﬂﬁa carrier.

ral oxi t ene; ol oxi fene; 1 odoxifene; negestro
acet at e: Thaasentipnilse; prodgeseyRaEnadspiice) spraposition comprising 2

g ; S Eg 1?1 tansg; ¢ forH{u ‘g}qI iid n&i)ﬁ]ﬂﬁbg %uh?hﬁ&ﬁi&ﬁﬁﬂaﬂ? acceptable carrier

rone ace goserell ne tate; | euprolide;
fi nasd ar maQMmlcywmxm menade a.pmfprmct mlg)dlm@ﬂhsyldta@p@ancer or

of uroki nase activ

R e e
18nt iRedinesvBURictasm; ﬁxga@taﬁm( fapoxAdnemanbifiem byremifehe; raloxifene;
Erbi tux(r) (cetuximb); tyrosine k|na@e i nhi.bi.tors:

ser drRoRifePedAToscRs: matesstrol AP iE:nastrogpich stz s borazsle:

fl u%&%s@a‘fikj ﬂut@(ﬁfdenﬁlut;ﬁﬂﬁ@qﬁéemﬁaﬁﬁﬂl SGuSELone y(td&&d: N@sereline
ar abl nosi de; doxorubi cin; ~daunomycin;_epirubicin;

[ damgﬁgatmlnupml.tdeg ﬁn@s@qﬂ@@e@ﬂ@grpﬁwhxbnﬁ{st g“t}? (ﬁfurokmasc

ci sp fr Anti PO RN Sdoth fact
Ch|8%§%%E§1?§£§hsu Urﬂ%%ﬁéggﬁggﬁgggﬁan$del et

20f osécaptodentitiotires S@l]rae Aevastinfy Grergsdzumabhand Etbiltﬁé@) (cetuximab);

Tax pagl I G fke (fREREQ N R Aotrexate; 5-
epotrT R AML R nd Bl Rt WAREELS
el elﬁ]bﬁ)ﬁﬁi&ilnplﬁnﬂl migﬂomm apbghcerybent pobindgde; doxorubicin;
anmsacrine; 0t ecan, avo rigol s
= hra
r es FEHEEYHY Fgﬁf‘&l%‘“éﬂﬁmb Rt PR Hhyoramycin
Vel cagriih) cardpliithediatid) muﬁ&dT:lhelphﬁlmermlcmmlai&dobu sulphan
provi des a net hod_ of |nh|b|t|gg &ote n klng ax
28ct iovslohasphanyfe whoRfapada Yot uEdy" IPEPGY BH B R oKy
adm i -flREHMEhxbRrd® HRBELIARpSRBSHeRRalofs; discodermolide analogs;
eleutherobin analogs; etoposide; teniposide; amsacrine; topotecan; flavopyridols;
biological response modifiers and proteasome inhibitors such as Velcade®
(bortezomib).
30 The invention also provides a method of inhibiting protein kinase activity of

growth factor receptors which comprises administering to a mammalian species 1
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-12 26 Decenber 2006 need thereof, a therapeutically

ef fective protein kinase inhibiting anount of a

conmpound of forrmula |I. Additionally, there is

di scl osed a nethod of inhibiting tyrosine kinase

activity of at |east one growh factor recept such

as which conprises administering to a 5 nannaIQQEEC“nm”ZOOG
species in need thereof, a therapeutically effective
anouetd théreaf, aohqmpmrdicallgfefféa‘rvmplnaeih korasd inhibftimgeaamount of a
preferred er t said growh factor receptor is
selggFBgJ & %H?ﬂepgroup consi sting of VEGFR-2 and

FGFR- 1. Bidaaiohyly, tHaes i€ disslotidschnomed oﬂnrrmtthrgdylfo@m kinase activity

treating a proliferative di sease, g
adnPhiidfast Prrggrpwthafaﬁahr?ﬁrnt%rﬁugfbecwgh e dRigisiegips o a

3 thaharaih 'sﬁ@llfls)fn nded tﬁérgﬁcﬁ IR ARYIN e@éctﬁe &RBRRWAE compound
of formula I. In a preferred ngo di ment the

pr obf fasmta s Ibl ilg @@sqfexrr@i elndiment vhé ng‘qu Eiaigecgpier is selected

def d in the present
spe??b%%g? &ﬁﬁl it deFlnlgfgﬁ'provided for a
group or Ftnelimth@e & dnscap;prﬂ i esiltod fortedatingn pmﬁfmﬁ‘t@eﬂiw&se

t hr oughout t ese eci f.ication. ndr i d

a. poreite MhGnRERRET5e BRAGBINE bR FRANAE 4 terfeuicaly
10 ndefadtied ambier df @rcBin] a:hﬂ@ydf fon@fl€l. Sntagratirad ghboddmhent the
branch d chaj.n unsubstltuted hydr ocar bon groups of |

to PORAMBEGHISASIE C5Fef erably 1 to 7 carbon at ons.

The exprestiioWing A@&fiatidlof thaf ﬂfaﬁmbﬁbélﬂﬁblbﬁthetwﬁsa@t
al kyl %roups of to 4 carbon atons e term

" subclitcateay Hiedpitiel dedingiog proyided far kg1oup phighm herein applies to that

subsgtyy %)l& %gmqypouélﬁﬁlt th@ Qr &R PA SricaBBE idd®iduAHY or as part of another
substituents, such as, "hal o, hydroxy, al koxy, oxo,

1élkaﬁmyhﬂm%ap§hnwyimdm@@ﬁoyloxy am no, .al kyl ani no,
aryl am ngy. ar.ak 5])@13‘]% Roto Qt'ra?%ﬂ?%r brIaH&Feq chzﬂﬂ‘gﬂfrﬁ)sﬂitﬂted
subst i S ed Trom

whi ch the 2 am no tuen are sel ect

al kitydroearlydn grpugsradll ky RO carhbrkatnoy, rasferably latoyAdagrinragnms. The
ar al kanoyl al bstit.uted,alkano m. no

B Ut Sen B an Ak R R0 FHL PN of 1 t0 4 carbon atoms
thi ol , alkyfeth I“mbsmt;elritalhyb’ re&rsablay latidyl gr;ouﬁ 5ubst1tuted by, for

| k Ithrono ono, hi. ono Isulf

o Bt A0 1Sl oG Sieh S R B AR oSy, Ao,
S@W&xﬁﬂbﬁbwbﬂf Qﬂnﬁchﬂaf[l@!llﬁrﬁih@l Qtrylﬁkhinbparalkyﬁﬂ@mo d1subst1tuted
car boxy, . car bany

substr ut ed car bany
e. gATEONIAY igh theéca%? §/‘FbSUW§F1E§fF pm ﬂg‘sﬁeerm aragkyl;
% heﬁlﬁaﬁyﬁlﬂll‘i\@ a%’}mﬁﬁrhé UeRkso9Rdife srﬁBsﬁftﬂMka&@&ﬁﬁﬁ&d substituted
roma ar
arylamu){o subst?t/uted aralkanoylamino, thiol, alkylthlo arylthio, aralkylthio,
25  alkylthiono, arylthiono, aralkylthiono, alkylsulfonyl, arylsulfonyl, aralkylsulfonyl,

sulfonamido, e.g. SO,NH,, substituted sulfonamido, nitro, cyano, carboxy, carbamyl,
e.g. CONII,, 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, gnanidino and heterocyclos, such as,
30  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.

-13 -



aral kyl ; al koxycarbonyl, aryl, substituted aryl,
guani di no and heterocycl os, such as, 30 indolyl,

i mdazolyl, furyl, thienyl, thiazolyl, pyrrolidyl,
pyridyl, pyrimdyl and the |I|ike. Where noted above
where the substituent is further substituted ié6?§ll b

be with alkyl, alkoxy, aryl or aralkyl. -13 28¢December2006

Decenber 130 &@m Thegteronrhitat pgento Miornb &itﬂbnd‘eﬁﬁrﬁﬁﬁnet and iodine.
quorlne chlorine, bromne and i odine. The t

aryl " r dhe e grorEEy i menasyelis Gyrhc %YPBWB? hydrocarbon groups
hyd rh%ﬁg by 1958H&Eatg§1¥ nﬂ&eﬁ ok go&%n%epgp gﬂ’ﬁaﬁﬁﬂhﬁl N@phenyl

ring portion eny pht hyl enyl "and
di phengiphgrd gpsips, ea@‘hofoﬁhxvhmhbwgbsb@teslubst ituted. 5

e o S, 0 B R0So i

ter@mnﬁuh&hmtbﬁﬂﬂlaryl refers to an aryI group

zﬂgﬁt Iag u;l‘% rfY‘l" §1E}%r§ful ng]ger§ﬂ§3$ gn %g]rg/ %r%ld{, su sp ?UEBC’L by? ﬁ}r%xample,
trifhe wﬁﬁpﬁd&@rwmts bdch bb b0 BEshioked dm40) rIQach tnf&lok@ngthoxy,
al kanoyl , alkanqgloxy am no, alkglan1no

ar algHosPmABY!, BYEPRY, Rk hkagp woa}ﬂxﬁoaﬂvflm alfylamino,

16! kﬂaﬁ@lﬁnlﬂHr(ﬁbﬂﬁanﬁHJ Elﬁamﬁrl'afi‘ﬂﬁ@ th#®8 9K Mio, ureido, nitro, cyano,
car boxyal kyl, carbanyl, Koxycar bonyl ; aIkyIthlono

ar y cathpxn @wbowa}mmafhﬁwﬂ aalimécarécmyi @}hyah@@i)dlrylthlono
al k %uflf%g aﬁur%u%tﬁﬂ)?ﬁrgcﬂp lkgg%lloﬁ fut egmg.lb%h Kﬁy and [ like.

subs uen urt roxy,
al k{lthe setiskioeyt, may yd furtberbebittuteé y hadrgxy, aﬁqybslﬂqoycngﬂ substituted

| k t het I refers t
an Bptoohd R Wbk Relhn, “orommt i ¢ oroup for

IEX anpl e, Thbteeih h&eﬁ)alﬁ}ﬂ’t mfe}s maailﬂ]@medallytsnbﬂ;tmbdl,camrﬂattcgroup for
11 nmenb bi cyc to 15 ed tri
ri n§*&y ?e‘%‘CW|%41tO apé’erﬁlferf"i]sﬁ'g{mcg ﬁ]égﬁgo Z &Wﬁfegry?dcy gfie. or 10
| easd 15 ALMbERE BYYcAE ﬁﬁ@ %@f&ralwmmag anigast bas haxampieand at least
pyrldlne tetrazol e, azole, indole, The t

Pl RBRGATbOT B Bregniaging b, dpReXamPly YT (iiiey mdazole, indole.

hydr ocar §0 g OHREn A refd? tfsttahd Or B@AdheA cBdif Wdrocarbon groups of
2é)referabl 2 to 15 carbon atons, and nost preferab

058 % B bri HoBRRIENERD Y COHAT RS SRS, Stk BE S ATLTY 2 t 8
Thecl SEMisunslidhed, RhERRYIC hipLers to an al keny

group su stltute exanple, one to two
substit u@ht grms' ud:isua@d aliedng]” refptirtory alkahWaxgup substituted by, for

o B R e 0%, B Py
alkanoyloxy, armno alkylamino, dialkylamino, alkanoylamino, thiol, alkylthm,

25  alkylthiono, alkylsulfonyl, sulfonamido, nitro, cyano, carboxy, carbamyl, substituted
carbamyl, guanidino, indolyl, imidazolyl, furyl, thienyl, thiazolyl, pyrrolidyl, pyridyl,
pyrimidy] 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
30  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,
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25 al kyl t hi ono, al kyl sul fonyl, sulfonam do, nitro,

cyano, carboxy, carbanyl, substituted carbanyl,

guani di no, indolyl, imdazolyl, furyl, thienyl,

thiazolyl, pyrrolidyl, pyridyl, pyrimdyl and the

l'ike. The term"al kynyl" refers to straight or

branched chai n hydrocarbon groups of 2 to 20 8@9%§ﬁnmermxm
atons, preferably 2 to 15 carbon atons, and nost

pr efaﬂdyﬂiﬁhﬁo 2id1Ry18mi30, ARIPOANR K Wol, RRVING, MEEhiddof Afisulfonyl,
trlple bonds.  The term "substituted al kynyl"” refers to

an AMKSARAIIY PR cgqﬁlesqaﬂfwe@rwylfsalastmétsz%ﬁ@ab@wlaguamdmo and
SUDBELEGA, o. 8 UiiadSlyl, RFOhid A8 1;%#%& Limid
alkanoylgxy,e%n1n Y2 SdotlDecen‘oerly Eylamq%m11 ¥
di apdtbadikpo, alkanoylan1no thiol, aIkyIthlo

| Kyl t hi ld 0
%y ano, cgg %"i@ %%Aalﬁaglg : Féfcr z‘lzjtucllptl glsgggft amilsgtm‘%lted cyclic
g uahycﬁbmbnamdng mteﬁm,qcryﬁetably @ntpiningrl da7 dhgd andfBupyl carbons per
thien

na Phetiehghay 8 diher el i s ipled G e Heb iy e
opt Ee&abhY g&qﬁtmaw&@mﬁﬁwr e}a&bu@mcéycfope&tyld mﬁrekeﬁn

ring systéems, preferab containin rings and
to gydehcpuheypeetyl, pth@dem eelariegeds, aﬂ@ Fldih’éﬂﬂtﬁu @nmh

@n Hﬂﬁa&gﬁt?ﬁrggldg’%n? T lﬁgfet%l%ly lU‘l'O(Eng %&%&fn QIIRJO aly, ne or more

groups 1 nclude cycl opropy penty
cy cgmbgs@dsq:ubedwbbvﬂmpﬂ%ﬂ suhsglmbmst yI cyc I od ecyl,

cycl odod a d ada Bt %10 su sti uent s
Thel vde. St IRRSETRY Yt et Al SO st B
or optenally ﬁlh&&tute@[ ﬁlllp Satdﬁﬁeﬂrdr hadinahoyarasatil df)flbnaromatlc cyclic
substltqg he t gter cycle”, "het rocycllc
and®*°Het'8r WIS F%? 41“6 mb5{sATRnerY§ics ft'.i?s,]tlu PLi

15 ul biyyant oif @i d 5@fembafeltHERLE ng Ay IGCIORas at least one
nonaronatlc C¥C|IC group, for exanple, which is

o 'FiFeHpEriaal kit eeey%qrmn atgmcgniginingeise figh 15g of the hgterocychc

b' Cyl Qﬁmtﬁﬁm%(& HeRrohBonTRIAD LR, LI dr S)felerGatdrhd\@1SYAUHRM nitrogen
whicth has at [east one heteroatomin at |east one

car $OmS.XIERcBAnaRm siHur atpgs. VEeehthe |nﬁg>gem apchgaiifur heteroatoms
het ' o
1, 1%5% ?M(% l)ﬁﬁ tfonaldy Bk &9 ?rldr{hg gm? et bt Irgﬂbﬁm&sg ?@rél?onally be

. eteroatonms selecte trogen
20ox yayetergitshel Teridtesasly¢lin gratiomsy bahignched ktenp hétemgem ardrbon
su&&&& heteroatons may also optionally be oxidized
e nitrogen heteroatons may al so optionally be 20
guat er niBetplafh mohedyeh@ baterotyrligreaups ijudo @yadlidiayleshratyl,
any he?zto?yrl ooaxteparrpylo [r)yr%zat:)hnyf1 imidazolyl, imidazolinyl, imidazolidinyi, oxazolyl
oxazolidinyl, isoxazolinyl, isoxazolyl, thiazolyl, thiadiazolyl, thiazolidinyl,

25 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, thiamorpholiny! sulfoxide,
thiamorpholinyl sulfope, 1,3-dioxolane and tetrahydro-1, 1-dioxothienyl, dioxanyl,

30 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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atom - Exenpl ary nonocyclic heterocyclic groups
i ncl ude pyrrolidinyl, pyrrolyl, pyrazolyl, oxetanyl,

pyrazolinyl, imdazolyl, imdazolinyl, imdazolidinyl,
oxazol yl, oxazolidinyl, isoxazolinyl, isoxazolyl,

t hi azol yl, thiadiazolyl, thiazolidinyl, 25

isothiazolyl i sot hiazolidinyl, furyl, 26 December 2006
tetr ah 78hihot I%ﬁi:ﬁhdh%l, 1
plp@PB @%y %d%%%r|{g¥§g?ﬁ%ﬁﬂ& 5&p?6§?| di nyl -

2- O§QRYHYrahyl Cihﬂt)lizmyl?,-lﬁmilﬁpl nb!ﬂomonalzecpxmaymyl cinnolinyl,

4- d I,

pyfhlﬁﬁép%aﬁ% R e ey o P O B PO 3-clpyridinsl
| ‘9.\'? C}nﬁf]lp 1&1&1&1?8?{11951@ Blb]wndlﬁyl‘n) , dinyteiolndoyyl, dihydroguinazolinyl

SuUl T OX

hi amor phol i nyl. sul f one, xol ane, and
fet fsahlym?eél ];llhygrcdqt—gx@ﬂwgl 1|11y ,&ewéﬁmazosfgef)enmsoxazoly"f‘

SRR gt i .

het Bﬁr&py@hmlgl gﬁlgdlqobenznﬁlrﬂdélhgdrgbqﬂzﬁsymnbg Q1hé55lr8b?rf_zl_othlopyranyl
i ndo) benzot hi az b a8k,
PR Sty 8025 e PR
qui l’k@l:lhrﬁiﬁhnﬂ- ﬁmndkﬂmyl ahplﬂlnydhwlg@dmﬂazdyl pyperonyl, punnyl,
i soqui nolinyl, ben ol o)

19 ndaviigapagifyl ﬂléﬁ%éﬁﬂ] AR AR BBty tjenopyridsl

C|nﬁg&kﬂﬁgnﬂ;@gm&g&@l|nyl |ndazonI pyrrolopyrldyl
furopyridi nyl (such as qu§$2 3-cC

dinyl .
furo[ 3, 1E5Tlppl|a{y0qUH§ntTcnésrmg eo‘frf’ 051 a8 gl 12&){- ﬁfﬁ“)*ﬂ STOUpS as
di hﬁg{ ﬁb%ﬂﬁb@g b bne &idhore ERAPS ﬂ‘@@l%ddrh}bbv&as(m butatituents.

4- oxo- qui nazol i nyl), ben2|soth|azol.&{né
be n z&lsmalmﬁware smigdan Pelgros Y 1A% SIChFs rERCTdERARS) A7 rdines:
ge nzof ur %ﬁ? E‘ﬁ\ﬁn %%3; Eﬁ& QAT 1%&)5!1@ o3g8% Qhlfdraaaljttogen.
enzpyrazol yT, di nzof ury ¢
di hydr oba@nz oomp@m;u; pﬂﬁony@naé b@ﬁi@ﬂh$ﬂéfpwha?ﬁ3ﬂfe also within the scope ©

di h dr O b e n zot gilcl) aceilslq[}/call chfeﬁ[gﬁle (ldé HMQ [&k@ ?KWBQ%U%

i nd , 1 soi ndo
nap B&Jb};ﬂfabﬂal) B:MLS arqoﬂstbfeaiedl,zalmyllwh cphan enltrayd alscpgqeifq{y? .g., ifgsolating or

pyri dag yr| qui i nyl t rahydr oqui nol i nyl

thléﬁﬁgﬂ%yﬁec?ﬁP%H@' f#‘ étf)ﬁlenothlenyl and t he

2bi ke. Exqtmlcawo@ubst fofrme]latISnayrfoth smtsmnea abealioetels spobys

or aral kyl groups as_.descri r d

gr odpdiualeBRiRIHEY anghlyhin, ity aﬁﬁ%ngﬁ uen C% & ﬂ' tfan

i nc ln"('a%‘?l i@hSwihB f,laﬁa% b6 §hi o Qili@smhsxymmﬂa tnblpglnmatwsp}’ﬂdme
a

and ridines. The term "hetero
d
i nclandeméncyapeds, sugastaBnERdYHPE ASHER ! ?Ler@cggﬁg Gan be formed as
for %nglm Ve {19640 s @ld ¢ Which are also within the

25 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,

30  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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this invention. Pharmaceutically acceptable (i.e.

non-toxic, physiologically acceptable) salts are
preferred, although other salts are al so useful, e.qg.,
inisolating or purifying the conpounds of this

i nvention. 20 The conpounds of forrmula |I may f

salts with alkali nmetals such as sodium potag%ﬂhﬁ$nmermxm
and lithium wth alkaline earth metals such as

cal ci um ant SeFREPBEF GhihesmRowdg 8h the ilnans inveniidn ars contemplated,
di cy&inePaXathditlfi®r i SirbUf had i N 9;%9, | o

aci ds such as argiﬁi%é, |y£9%§ﬁ§zgﬂ%ﬁégvi§%? ugﬁmd}

sal t@mpndsectedmg ¢ s invenbwrenityatds ol ehegkistible dtciravidoh@rs and
art..2 L£0 nds. for. formula | my. formsalts.

¢ rna RO RREY Rk Rl cRE e Dop iRt R & ispiaccd

Sal tepticaldbangtes hdvagahd qreoEdd wéitvicyhee agemicclbhdy dalehe resolved by
hydr%ggg brggide, ne%hanesg]fonhc acid, sulfuric

aci ) HEBTE LS Yo ¥ Farietgpeladectiensh enatalligiin. epagtipn or

mel eirgstdBiation bemizgaesHid Otk 8y sehAiENEPif2P BhiGmn

aci d,and various_others nitrates, phosphates,

ther e.g..,. )

bor AT EEIUPHTRIY 4 tTHE 3ﬂdew1€1ra§19@sc,ai isermens A lesobtijeeisamdly; racemates
asCafpatRTonRtSH hedbal 88 '- - i
can be for ?rréd as. known to %%gfg} E%“}ﬂééghlt RO%EQO%‘?M #n optically
10n aadve acihfollowpd begrygalbizqtivnnner salts") nay be
formed. 6,8 6 stereqi soners of the
conpounds of ?%cg%? ﬁdﬁgaatl%?%vaé%oﬁllagﬁ P%’?ireuggéﬂ?se rf%?ya(foé'a),ound that
ei t el be gorudredinuive toprdavidephe Blosative upsit and. ited doymnppuni@ for
for Lni.tion, of compounds according to the
i nvgar%rfn F@aﬁngse rgwgré: wiihin tthﬁé%Sgg‘?fﬁlﬁt %ftﬂ%fi"é‘éi‘?@ﬁﬁ'ers and
thei r ni ¥atpeSomistof pesdtugand welllkadwyin@RDiACRS ckh@ples of such
lﬁacem c f B and the isolated 5 optical isoners

av PR IS BEERPF%d activity. The racemic forms can

be resol ved Intignii¥rodales BIEPESH. Suttdadd, HiRVier, 1985) and
exaﬁlém;%&&glg&cr ystal lization, separation or

cr yStatys i Yl tler R GfRPPE edised kyaKi Waddepret al. (Acamedic
seppfead i1985)by chiral colum chronmat ography. The

i ndi vi dual optical isoners can be obtained fromthe
racemat e®) f4 PesipyindBevelaganent, iediiedisy Kfasgaard-

2@ X aRk&h adal tBuh A5 ARE (R g

3iLLS
acid foll owed by crysta P?%ﬁ?g@%%yﬁ%%nl‘%fﬁg%?%ﬁ% I?ay H.
| nByndgead. hdve 1pF 6@PUy forns. Any conpound that will
?ie_ gf’?vf{feeig',;'%%%%f WO R QY TG o Ty Ay FESA Vegﬁlg-gé‘h%z);
Wi thin the scope and spirit of the invention.
It should further be understood that solvates (e.g., hydrates) of the compounds
25  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 nse 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
30 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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Various fornms of prodrugs are well known in the art.

For exanpl es of such 15 prodrug derivatives, see: a)
Desi gn of Prodrugs, edited by H Bundgaard, (El sevier,
1985) and Methods in Enzynol ogy, Vol.42, p. 309-396,

edited by K Wdder, et al. (Acanedic Press, :
b) A Textbook of Drug Design and Devel oprent, é%qﬁg&?mberm%

by KEASIBArAimAOukREs 8 funitbdig, Bunegadmsoch @rapens which

"De n and cation of Prodr
g AR OO & Rl compound of formula
AdANCS DTG, Rk Sk afle KhiEMBreoPus deriHEd ﬁae&zsefortt

shout'd ® under st ood that sol vates

h y dr at eshhe @brnpbmds dnwbppﬁgermggﬂsgfmmmt ﬁmegrepefgp:gtylasgls kinases
ol 193]%1513% f-ﬁlgie naé-ﬁéer A ﬁl%}efbr@\ﬁ%f i ﬁmhe ﬁ@-fttﬂ@ﬂ%f poliferative

S novvn I'n the art
ac CREEHIRYsch 28 platiabiband aempac tTlmfI{EIhierqcpm@rrﬂgp@ﬁ ,hast egp shown to

Iy:)ﬁailrﬂr@(@pr ovégg‘gl@tgfq |=elg,t%'I 3%@3}3{%%}/ go § 3 %n%{dst{g (Fhél%?l% %h-@ lall cQf g,

M GELM! ShdOfre Rt SREEC Fimkr]Y, Glic HER2 lrescepﬂwelupawdu& bgegrshown to

of an antl angl ogeni c and/or 30 vascul ar perqpea
red:zcctp\fq:g:xplfeﬁ@étm bisast. OMRFAR M2 FastEL € %Jg: ﬁ%ngéhkda{ dntibodies

Ob el tﬂg dovhf etc%%ia‘ijé B8 abShBrdtiiteAER e 2dcep@r 6f inhibét signaling by the

nven 1 on ere 1s provided a nethod for pr a
ant Haﬁg reogeini baarstipwp antasERArAfg3ey ﬁb%fﬁ?l!I}CF‘yﬂ“ﬁé’ﬁB’EQ%{;“&qu Itis
ef f |02 t%c71 t %@1(@%&%@&{mgﬁ%ﬁl aﬁalﬂﬁﬁ ﬁﬂas@@bvﬂﬁlhave efficacy

suc Blggorw}?ec el ng, 1 n need such treat nent ch
conrths eeatmelrmorﬁ insh@s thagdepond ain elgaatimgafr oy ﬁlﬂ&@ffpégieutv% receptors.

amount of a_conpound of faor h ti-

oad et PSRy el bR P g aads ol v gs
15heL ﬁ% 7 g@@&ﬁg@m The tedbhouing sdodesartd deidefremepsrigh dhsrein:

I nhi blt other recepto a u h

HERG OB RS- ST o Lo (6P RTSr & BOBRTI ' SpRaE o Fofldabacher,

tr ept RPdHer, 9f MO Mkdxf, &7, B8Hal 5., Hiebamders., smﬂ::ﬁlamsn D.J.,

psoriasis and cancer. The HE tor Ki na
beeﬁMgh@quabstu%ofé;kﬁ plicacy, ﬁa{e g;taélged a&t? I—ﬁ% monoclonal

sol ﬁrgilﬁowrﬁorh&?lvﬁg Bk HIOR2-SHB kL r@ﬁidg shetAgatic breast cancer that has
col orectal,

and breast cancer. S| m | ar)]
20 ecpmgmsseﬂ|aﬁas@eh@§1%ﬁ§ﬁ0%1ﬁ6%ﬁa‘t‘°odm%ée o:&/e‘fffI éﬂﬁ‘r ?&gﬁd”(ﬁ) P
br €3340 2 MAARN: BL:UAE ANGSAI! SoSANDER. dhBOU, Murtness, 3.

ant hat  downr egul ate the abundance of } f& i
HERB o5, 8¢ e Pt Andrea, G.r®didinen, <. gNeitem & 55umpfs K., Falcey, J., Anderson,

V., Waksal, H., and Mendelsohn, J., “Phase 1 studies of anti-epidermal growth factor

U‘l

receptor chimeric antibody C225 alone and in combination with cisplatin”, J. Clin.
25  Oncol. 18(4), p. 904-914 (2000).

The antiproliferative, antiangiogenic and/or vascular permeability reducing
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,

30  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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HERI receptor have shown anti-tunor efficacy in
preclincal and clinical studies. It is therefore
expected that inhibitors of the HERL and HER2 ki nases
will have efficacy in the treatnment of tunors that

depend on signaling fromeither of the two receptors.
The ability of these conpounds to inhibit HERI %ﬁ?%&berm%

adds to their use as anti 15 angi ogeni c agents. See
t he firef fesmi Wgh doebimpiinmspradinsty eoideeihe esmpyunds of tisrigvention within

N Eagelnd® s RpThoolanti ol PR oo RS genc within

Pét o3 apoyedShakee rEuge. lﬂoe’m@nmtsmf f@xnulahﬂaﬂmmmd ,seqaﬁnt,ﬂally with

Mul.ti national study of t efflcac af et
PSSt AT BN S ST Ceien ug iR TR when
Eaveoiﬂ’aﬁ&a@w{errﬁm&ﬁ@ﬁﬁhmp@ha@t atic breast cancer that
has 20 p[no ressed after chenotherapy for netastatic

di sease" ™ e Tigld afmadicatsqcglogy 1174 mrma;b practig o usrgygpmbination of

( 19%%eren5ﬁ§ﬁis R ireatmentih 'tl%ﬁt%rach &tlﬁn&@ﬂp%ceﬂwﬂ fRedical oncology the
Cohen, R, Burtness, B., , D Andrea, G

Seij @ﬁgﬁcomponem pgq;pch [c_:onj()@gﬁﬁzﬁmpnt K addifig) t@é@e anjfprohferaﬂve

i’-\n d % 91’0 eq\r{c andiaksaly é:ﬂﬁa1&g§i%ﬁgcgh§9wmcr}t deﬁn%&n before

stu anti - epi tor recep
1¢hi meabflbe mmelr)b oatliot22py al dhemotincipy.rSuch rrlmnmharmf may bover three

Ci S atéa%gbnes c{f%er%;feugca q]CO| 18( 4) - p 904- 914

(20 erative, anti angi ogeni c and/ or
vascul ar(per rmmbngmgqmd@dmt@ ithag wotls iRadiffesehit eledhianiedls from those

her ei n before as a sole therapy or .
i nvol ve, ‘%fg’gg‘f F?fﬁmg‘%‘)‘é? (g?fﬁﬁ%‘ﬁﬁ’]lﬁ Igom "ﬁ’ﬁ%@ﬁ% ‘i’tgﬂ?%égm
one or m)re OB fufittRs! ARERGLANd, Hane)t  €at ments. Such -
conjoi nt _treatment nay be achi eved by way of the

L% mul t an@us, cyBBtasie gaemnt sugh aptisepens doragaingles tapmkifon
of the indi V'tg%ﬁllfeﬁg %ggﬁé}fesdrgfo,\ F&?ﬁ: L%igﬁi’éﬁgggrogleﬁggens (for

conmpounds of this I'nvention may a e use
combi nat i on wixamplenoagestiot dcetasacenatasedntiitas (fri example,

agents and tra%gsttg)e lte 18&%%0% }aﬂg%%%gﬁlg%ugnog&nﬁ ormones,

fornul ated as a - 0S€, stch
combi nat i on pannplnwgbso@npIaoyaxﬂhgenm(nfqnmxaﬂsleoﬂuttaﬂnmk nllutarmde

nvention w thi t he dosa i be
2 fe ot her phaPiAEHE PRt OB dTE o g pyfbaisi
appr oved dOSE(gﬁ‘ ek angle, pdcaapglireEtepfenprolita)] ahibitdRYOf BRtosterone
used sequentially wth known anticancer or cytotoxic
agent s and tr%@lﬁéﬁ?fedv%@edﬁﬂf REprRleri fipesteidalfamesylsansferase

conbi nat i on flg{lmr@tanﬂnmaﬁmmggﬁm&réx% te, MBraflBStolelfkd
of nmedical oncology it Is norfal practice to use a
conbi nat i on dfihibitors such as marimastat and inhibitors of urokinase plasminogen

25 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® (cetuximaby); tyrosine kinase

30 inhibitors and serine/threonine kinase inhibitors); and

(iii)  antiproliferative/antineoplastic drugs and combina.tions thereof, as used

in medical oncology, such as antimetabolites (for example, antifolates
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different fornms of treatnment to treat each patient

Wi th cancer. I n nmedical oncol ogy the other

conmponent (s) of such conjoint treatnment in addition to

the antiproliferative, antiangiogenic and/or vascul ar
perneabi lity reducing treatnent defined herein €6e [

10 may be: surgery, radiotherapy or chenotherap f)gc %F]berZOOG
chenot herapy may cover three main caL.e

t her apeuti ¢ dg@rrethqieyrats {yosRyFERLArT l%eg’oﬁ‘twro'ﬁ%mtl Rfng and

by different d@?ﬁ&lﬂﬁ'aﬁ%mﬁefs%Jshﬁ%?ablﬂﬁfde)’l&ﬁtema]anng antitumour

her ei nbefore (for exampfe, I'i nomi de, inhibitors
integrin av(@&bfoum(ﬁtprcﬂ%ﬂmahgﬁ%@ﬁfa}tc ifes sugly 1“1'5
(i) cytostatjc (")’}g)‘? %ﬁd AAhinRSh rrﬁ@cﬁﬁﬁm{ toﬂactmomycm,

exanpl e, t amoxi ene ral oxi f ene,
gr ol oxi f ene, mﬂﬁkamwém};@)a,tmmndgﬂsﬁtn’g@ffsl cRople, sigplFine,

nmegestrol acetate ! .ase i (

anast rozol e, CI%T"P%‘?B?@H( P%Q%ﬁ“gs (Ifexeté(rgna@lte ﬁx%g&?‘:ﬁﬁ@%ﬁ

ant i hor nones, me@Rdli CHIGESIHAGHE sul Ao, aytdhpdxgmh:sm@deotfosfamde
exanpl e, flutamde, nilutam de, 20 bi calﬁ)tam

Cypr ot er one AEEPwRUERS. thpioRR; SHUHQIGIBEHE ok FAYTRFfince alkaloids

(for exanpl e, gPREViRLAMR: AfEhALiEs sucRUPTOLI® @achtaxel), Taxotere®
inhibitors of testosterone 5a-di hydroreductase

1exanpl e, fi na(slpeﬁtmﬁ)aﬂd helrgierigrob R pleragpafs gch as f:pOtL.l?OIlﬁ analogs,
I nhi bitors, aﬁlgéod&%/ ﬁ%&g :gggeﬁﬁ%l&ﬁl%olﬁﬁﬁm&g%) topoisomerase

nmet al | opr ot ei nase fs such as marinmastat and
I nhi bitors ofmhrbﬁknsnjm exmﬁg@mgg@hyﬂgtoa@ﬁ syekt a5 etoposide and

receptor function) and inhih 1
Cncrt on, | ( SERRRIS R P Aok SR bR At ABLRfor xample

EGF t FGFt pl aﬂﬂogh}g(ﬂﬁ{)] Meldgm@lrremmhsa‘x?oeﬁlﬁtrs anf}él Pfjmeasome
epat ocyte gro act. or i tors include
13rowt h act or PSHPHSHTEE, é%?agﬁ?ﬁg?‘g b§r ecept or

anti bodi es such as Avastin(r)O (bevaC| zurrab) and

Er bi t uxO (cetuxi mab sj ne i nhi bi tor
and seri *ﬂéi‘t@‘ﬁ’ﬂé‘é‘h‘@n elf?’iﬁf&'i I?Wﬂosﬁso%g;m Pfgﬁﬁg l(m’cnt Ynre of

anLgLPJer kdr@hat éﬁ‘(ﬁﬁ@ﬂé&rﬂ@é}ﬂl’c@&ﬁcﬁlaﬂ bélgifeabiich reducmg effects. Such
inations thereof, as used in nedical

suctpragpuads itbe dentianese prsplcdiodnsernl i i psg Y disgage stacs
(f i6ke %_%ﬁ% anc:,?eQ,Oéabe:[és,k%OPEES,ILA1 Ot 808 i @ artf it HOK BT m&j[rmes

uor our aci uri ne and adenosi ne ‘anal o
cyt beimeganaborsiy.de)te ahhchyprianeptirppatiat RBGIORSY A erial festenoss,

autoimmune diseases, acute inflammation and ocular diseases associated with retinal

vessel proliferation such as diabetic retinopathy.

More specifically, the compounds of formula I are useful in the treatment of a

25  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;

30 -hematopoietic tumors of lymphoid lineage, including leukemia,

acute lymphocytic leukemia, acute lymphoblastic leukemia, B-cell
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antibiotics (for exanple, anthracyclines such as
doxor ubi ci n, daunonycin, epirubicin and idarubicin,

m t omyci n-C, dactinonycin, 5 mthramycin); platinum
derivatives (for exanple, cisplatin, carboplatin);

al kyl ati ng agents (for exanple, nitrogen nustand,

nmel phal an, chl oranbucil, busul phan, cyclophosp?gDeember2006
i fosfam de, nitrosoureas, thiotepa; antimtotic

agents (for évmphoie, Teelhbyanphbival odpkins dyrephoses, non-Hodgkins

Taxotere(r) TOIPRRRerSd Py Shtnkibd shikutRRGMRA ! )

agents such as epembichagne tarmisag snyelailal nge rilllnhlldh@acute and

anal ogs, and el eut her obi n ITer a d
h bt or o FOPTERBSEES s HE BB SO SIE SeRifme o
gt oposi de angnnm@mkﬁmsha@nu@nsacrlne topotecan) cel
cycle inhibitors (for exanpl,e flavopyridols

bi ol ogi cal respoﬁ@@”ﬁﬁﬁmﬁﬁéﬂgﬂﬁhaﬂ%ﬂdﬁgﬁ§8ﬁ€bﬁﬁm€mnaaﬂd

i nhibitors sgﬁgdgﬁy&@%g@ge(r) (bortezom b). As stated
above, the formula | conpounds of the present

i nvention are of-minarsef ésteehion] apdhperiphemat ieargissyeemdncluding
and/ or vascu %%L PSETERR bl sl @%ﬁ@%dgﬁévgﬁﬁﬁmas?‘d@ |

conmpounds of e’ 1rnvention are ecte e useful
Ibn a wi de range-oﬂmstaasemhﬂamﬁsdmﬁ@mLﬁmmumhmgmammmcmomm,

cancer, di abetes SOr.i r heu t0|d

Kaposi s sar SUR R AGIcE R PERREP Ry Bitbbigfe, tyroid
chronic nephfcﬂlﬁkalldﬁlcﬁﬁ;erﬂﬂheip@msaﬁbhﬁrl al restenosis,
aut ol nmune di seases, acute inflammati on and ocul ar

di seases associated with retinal vessel proliferation

such as @hRhettedey edlk BORABYin thdregus @@ fdfickBahi pfohi%ﬂ@ion in
conmpounds_of fornmula | are_useful in the treatnent

of
la  Zsneraly indijlopycap apfs Feyersithe piRRtA Apptit Whish nayibppgeful m the

to) tltegﬁlcfnpbf A G ase ot mgﬁfeaiu%la'd%rﬁﬁl detdtar Blolitdifiion, e.g.,
bl adder, breast, colon, kidney, |iver, lung,

i nc |b9@|tgn grostaid hypemlasia, {amgfial aﬁ@@mat@wswag% neyyatfjbromatosis,
bl aqi %%:dscleﬁ)\é%r %1{(1{11&9:9? %§18| ﬁﬁ?f}ﬂom%?sr gl'ofﬁl rﬁ(t}béﬁl(ﬂ‘itgs, restenosis

pros uanous-ce s
car (fq)ltmmag a@oplhseymtt @p@ﬂ@tsunge@uhmegr@hlcl sy.mjhulilaﬂlon inflammatory

oL 8RELbAL M AR R PG HRIRRHH 0 -
Decenber (2@(Hunds of formula I may mduce or mh1b1t apopt031s. 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
limited to those types mentioned hereinabove), viral infections (including but not
25  limited to herpevirus, poxvirus, Epstein-Barr virus, Sindbis virus and adenovirus),
prevention of AIDS development in HIV-infected individuals, autoimmune diseases
(inctuding but not limited to systemic Iupus, erythematosus, antoimmune mediated
glomerulonephritis, rheumatoid arthritis, psoriasis, inflammatory bowel disease, and
autoimmune diabetes mellitus), neurodegenerative disorders (including but not
30  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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| ynphoma, T-cell |ynphoma, Hodgkins | ynphona,

non- Hodgki ns | ynphoma, hairy cell |ynphoma and

Burkett's | ynphoma; -hematopoietic tunors of nyel oid

| i neage, including acute and chronic mycl ogenous

| eukem as, nyel odyspl astic syndrone and 5

pronyel ocytic | eukem a: -tumors of nmesenchynal 28egFRper 2006

i nc hxgﬁiﬂyrb@chia@éd%ﬁﬁ £98Br @RCinfar iBRe eMQSARIGOFBREusTon tik§IBY, S
of the central and peripheral nervous_ s

eri phe stem
i nchubythgia, aderoselgropmeoxindnduset asHebal r%%t?ﬂb‘ﬁ@r dsgases,
SC hﬁ@lﬁgt%%?c?al %F&’as %ﬁcﬂ}dﬁ}g bult WO Sited (0 ShiddicNGe B! AR Rstic
sem nonw, -t erafocarcl nong, osteosarcoma, xenoderona
pi gamerhiak dogenketiat dictaack dfabamuschioskdlefal fystein (gnglughng but not

ancer. gnd Kaposi:.s sarcoma. Due to..the. e.Qf: :
PGt oAl Rasind AR peolt R O Epl SRl ftlc fibrosis.
15 gamgiiakclerofibli kidded e e a@tdanas paver si bl e

cytostatic agents whjch maﬁabe useful i

I he

t r eat ment Mo POBRRINGS elfgapulad gressk iyélﬁctrf}ggttmag%ent of tumors

abngrTR a Gl itdiadncR 6PykdsBleAduh AP actRitd, such BEEUIEH) lung, and pancreatic

prostateé hyperplasia, famlial adenomatosis poly?03|s, d

neu ﬁtgnc?rp.bB@ m@pg’strat@p@ !a@gglp@sgtg)cg} (gra ﬁwph’ﬁﬁ%ﬁw o. the compounds
1hi b %9%'i§invé’#ti;oﬁ r (Fetvlel% mPRUrlARNS in IORBhO NER IV ki@,

restenosi's ol OMARg angi opl'asty or vascul ar surgery,

hyper t r ophinposwdsrof fammytt i oay alsaitd usafvhirothy tegmspiel] diseases other

di sgase, transpl antation rejecti ' .

e e L

I ndugeugr growtti factor epapdosich as NGRS prd tHiFR-.esponse

is aberrgnpt in a variety of human, diseases, . :

of 1 or mithe porma@intbtFiste Gpatt PR bl FRRRES i PR e utica
151s efuiicle Rr Hingent F@@kdIERira@hoee0? Getci{anaal sudinig steattonn dhe

limted to those tyﬁes nent'oqu ereHnabove;i vi r.al lid or

i nf QE%TPBH@“GPJWQPIP(SPF‘ g" tiht pnulateq j04 glasgicalmanner usmg so

her pg¥iddBiclcR QtiMkAtd Snd &RSti@k BpRagate/foltHS desibd gfids of

virus and adenovirus), prevention of AlIDS deve ggg;ghhm

i n Ry vifEieR-eQralyihy PeraaPEds in bs driRsleERddR HEd8
(i nﬁ#ﬂic@ﬂgr&ﬁﬁesﬂﬁ&w lebMddqte fil. SMRIcBMApSudd4RkkS) also be administered
erythemat osus, autoi nmune nedi at ed o )

29| omesusposinph Rsing samriplsepprIPOt tethistqde of adpidilrassn s The
| nf| | LTURG).65 RRRISSe/kg/day,
nelf? Bs‘@Eﬁ%%?%ﬁé@g%§§§§?VEﬁgggﬁg@%gé I ncluding bu g/day
not pRferbblyildse than ROAEYiai/dy; Insa sk gledese or &l DB 4 divided doses.
denmenti a, Parkinson's disease, amyotrophic |atera
sclerosis, retinitis pignmentosa, spinal nuscul ar
atrophy and Methods of Preparation

25 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
30  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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cerebel | ar degeneration), nyel odysplastic syndrones,

apl astic anem a, ischemc -21 26 Decenber 2006

injury associated with nyocardial infarctions, stroke

and reperfusion injury, arrhythm a, atherosclerosis,

t oxi n-i nduced or al cohol related |liver disease
hemat ol ogi cal di seases (i ncluding but not Iini?6gkcman2006
chronic anem a and aplastic anem a), degenerative

di seagaic afrattheasminisd whaogkednesiam ssifst e ODpcknigismgenboted

not §hlln1ted to osteoporosis and arthritis)

aspirin- Sensitive rhinosinusitis, cystic fibrosis,
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(RP) colums YMC S5 ODS columms eluting with 90%

aqueous net hanol containing 30 0.1% TFA as buffer

solution and nmonitoring at 220 nm For anal ytical HPLC

0. 2% phosphoric acid was used instead of TFA. Al of

t he synt hesi zed conpounds were characterized
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was dried over magnesium sulfate (MgSO4), unl ess

mentSteméd ot herwi se. The fol |l owi ng abbrevi ations are

used fo F\IaAZ { e Co%'ﬁH‘? on'yP@f ?blfc@lﬁ&fﬁ@ O%ﬁégg is cofl& e aréj ether

et her, ; um su ate; rochl oric aci
Na Ot thr@tkidy m the hypd»smm der exsapl, by trelatmm‘rc»hith)phl@exrld%i @ethoxide
pal Irg%i um on car bon, K2HPO4; potassi um nonohydrogen
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J steggnasiviybramige CRaoiedyl mamepwmm,hlondc at low temperatul es to afford
10 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

15 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,

20  affords compound 4.

Step 5

Hydrolysis of compound 4 of this scheme is achieved by treatment with an
acid, such as aqueous FICl, at an elevated temperature, to afford compound 5.

25 |

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

30  carbonate in a polar solvent such as dimethyl formamide to afford protected

compound 6.
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RZO(\ I RZON\\~ .N,N step5 Nstep6 4 H5 N 1/ M
F XI = hal ogen, Re=Rd = | ower al kyl, phenyl etc. R20
R2 = H benzyl \ NJ N 6 -23 26 Decenber 2006 Step
1 A compound from PCT Publication WD 0071129 is
converted to an ether (etherified) at the 4-pgsition
for exanple, by treatnent with phenoxi de or m?ﬁgﬁca@berm%
5 or ethoxide anion. Step 2 Conmpound 1 can then be

treated with an al kyl ati ng agerémepch as net hyl

magnesi um brom de or nethyl magnesium chloride, at |ow
tenperatures to afford 10 conpound 2. Step 3 Conpound

2 can then be treated with a peroxi de such as hxdrogen
peroxi de or sodium perborate in the presep of\, a
Lewi s acid, su as boron trifluoride, at 4
tenperatube to @dfford phenolic conpeaund 3. Step 4.
Al kyl at i on phEHIPd#!dup in co hy 37 Wi t I gpord reagent
el ectaCEBRIN N%\gﬁnt, such as s \bronide, in- tshep 2
presence of a Bhse, s 'as NaH, at fronn0 C to 80 C,

20 affords compound 4. Step 5 Hydrolysis of conpound 4

of this swbhenries achi eved by treat ment®with an
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5 Stepl

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.

10
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.
15
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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acid, such as aqueous HCl, at an el evated tenperature,
to afford conpound 5. 25 Step 6 Conmpound 5 of this
schenme is converted to conpound 6 by first converting
to chloroimdate as descri bed above fol |l owed by

al kyl ation of the resulting chloroimdate wt

hydr oxy fluoroindole in the presence of a basegga%q‘felﬁ@erm%
pot assi um 30 carbonate in a polar solvent such as

di methyl formam de to afford protected conpound 6.
-24 26 Begeftber 2006 Schege®2 H Me | Me GPhgrard
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9 10 5 Srep A step 1 step 2
F F O.
11 R
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deprotection N
o y/ Me
step 3 step 4 HO
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13 14
Step 1
5 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
10 Compound 11 can then be reacted with an alkoxy anion such as sodinm

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
15  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
20  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.

-6 -



A conpound from PCT Publication WO 0071129, wherein X1

i s hal ogen, such as chlorine, can be treated with a

nucl eophi |l e such as fluoroindole in the presence of a

base such as potassium carbonate in a polar sol vent

such as dinethyl formamde to afford conmpound_8. 10

Step 2 Conpound 8 can then be treated mﬁ?ﬁ an thmcm“m“2006
al kyl ati ng agent such as nethyl nmagnesi um brom de or
met hyl magnesium chloride, at |ow tenperatures to
afford conpound 9. 15 Step .3 Conpound 9 can then be
treated with a peroxide sucﬁgggHQEZrogen per oxi de or
sodi um perborate in the presence of a Lewis acid, such
as boron trifluoride, at low tenperature to afford
phenol i ¢ conpound 10. 20 Schene ?b 26 Decenber
2006 0 NTA- O N+,cc O N+. O Et }%acet ate |

al koxide F step 1 / F O step F OR 11 12

O N+. O deprotection H /ChNe 3 Fstep 4 HOOHF
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5  4-(4-Fluoro-2-methyl-1H-indel-5-yloxy)-5-methylpyrrolof2,1-f1{1,2,4]triazin-6-ol

A. 4-Chloro-5-methylpyrrolof2,1-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
10 acid ethyl ester (60.0g, 271.2 mumol, for preparation see WO 0071129), phosphorus
oxychloride (30.3 mL, 325.4 mmol) and diisopropylethyl amine (37.7 mL, 217 mmol)
in toluene (800 mi.) 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 mi.) and cold sodium bicarbonate solution (360
15 mL). The resulting mixture was stirred at room temperature for 10 min. The
separated organic layer was washed with cold brine (300 m1), dried, and concentrated
in vacuo. The cmde material was purified by chromatography on silica gel eluting
with dichloromethane to provide the desired compound (64.8 g, 99%) as a yellow
solid.
20
B. 4-Ethexy-5-methylpyrrole{2,1-f][1,2,4]triazine-6-carboxylic acid ethyl
ester
To a solution of compound A of this example (23 g, 96 mumol) in
tetrahydrofuran (0.6 L.) under argon at 0 °C was added sodium ethoxide in ethanol
25  (21% wiw, 43 mL, 115.2 mmol) dropwise over 20 min. The reaction was stirred at O
°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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Step 1 5 A fluorinated conpound such as trifluoro

ni trobenzene can be reacted with a nucl eophile such
as ethyl acetoacetate foll owed by decarboxyl ati on of
ester group in the presence of an acid or base to

gi ve compound 11. Step 2 10 Conpound 11 can th e
reacted with an al koxy ani on such as sodi um nggﬁ%yﬁaBHZUWi

or socthtdin Bedahesab pberidythe dbiebobmpaundi(¥es goPiyoLusch WRite solid.

Ste rotecti f the al koxy group of Conpound 12
ﬂﬁﬁ@ﬁ?@%@- ﬁgﬁ gan be 15 acconplished by

treatnent with reagents |ike pyridiniumchloride or

hydrogen brom de in acetic acid to give co ound 13.
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D. 4-Ethoxy-5-methylpyrrolo[2,1-f][1,2,4]¢riazin-6-ol
A mixture of hydrogen peroxide (30%, 10.3 mL, 178.5 mmol} and boron
15  trifluoride diethyl etherate(271.4 ml, 2.14 mol) was stirred at 0 °C for 30 min. It was
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
20 acetate, dried, and concentrated in vacuo to provide Compound D (26g, 76%).
LC/MS; (M+H)" = 194.2

E. 6-Benzyloxy-4-ethoxy-5-mmethylpyrrolo[2,1-f][1,2.4]triazine
A mixture of compound D of this example (1 g, 5.2 mmol), benzyl bromide
25  (0.62 mlL, 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;SO4) and concentrated in vacuo to give
Compound E (1g) as yellow solid which was used without further purification for the

30  nextstep.

F. 6-Benzyloxy-5-methylpyrrolo[2,1-1}[1,2,4]triazin-4-ol
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A m xture of

4- hydr oxy-5-nmet hyl pyrrolo[2,1-f][1, 2,4]triazine-6-carb
oxylic 10 acid ethyl ester (60.0g, 271.2 mmol, for
preparati on see WD 0071129), phosphorus oxychloride

(30.3 nL, 325.4 mmol ) and diisopropyl ethyl am 37.
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ai 1 S A AR RSB, Ane AR et e e erice 0.1
chl urh dé BSnIIhtmlD ImanaclcﬁﬂldTbeE te@c&ionm@tu@é' Fadddatih@dRly MRSd at 85 °C
drl entrated and the residue was purified by
ch r g‘lﬁﬁ )f/‘OIgfﬁmg%}t?q C'gled'é‘.ildl@ Wiasidigoled i dichloromethane, washed

dic bahtﬁﬂ:@lﬂ%btﬁl@ﬂﬁ)ﬁéﬂbdn@%@lumm %QD s ehh X!)ncengfﬁeaqgl %9{? YRG! crude

006 acet ate in hexanes to provide the desire

13 onPlRE Y Pusifigd bpgupmawerpinen sliegsl dinting @ithBichloromethane
(I\/Hd)*f rid2O0mpdudd-G (9.9 ¢, 93% i

2- (4-Et hoxy- nbdu i pvEr ol 33 TN % a1t ri azin-6-y1)
-propan-2-ol 5 To a solution of conmpound B of this

exagpl e ;Qélﬁ] e t, O . gl.0 ‘added net hyl
magfnfgy udmﬂg m’é%‘ ?‘3%% ™ 2E't“ﬁ%,y T@%@“ﬁ%’: w{%@%‘%ﬂ ) with
addi t i onnﬁthmhlerrm!é[ﬂ,elﬂiﬂ,i,ﬂ]lrimmas allowed to warmto

2d. S(r)m t e@%@lé’n &4 H\h B0~ &E}d e&%hlré‘é —%— 1 C%g.f.‘.:mnrungld Example

reacti on
chl Yrin demetlyd Fertriamideadd0 eX)) hasti@dseil tWhithek vl and GdndloBled to —20

h eDCO qu)%Pulrr(l: h)lfda %I(ea r(60v$?n c\;\ll? Si Se?dg, \éVIQ t?.rr]urrsl’oolgj !Nlélsn;dded 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
25  mL) was added in one portion. The reaction was warmed to room temperature. After
30 min, the mixture was acidified with IN HCI (200 mL), diluted with ethyl acetate
(1.8 L), and washed with a 10% lithium chloride solution (0.4 L. x 2), IN 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
30 tan solid. LC/MS; (M+H)" = 403.1
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10 chloride solution and dried, to afford the desired
conpound (78 g, 100% as a yellow solid. LC Ms;

(MrH) += 236. 1 D.
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preci pi tagkad which was collected by filtration,
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in analysis indicated complete disappearance of starting material. The reaction 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

25  °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 K;HPO;4 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 (I L) was added and the remaining toluene was

30  removed in vacuo (bath temperature = 38 °C, pressure = 9 Torr). After

concentration, approximately 4% toluene was observable by HPLC.




10 toluene (150 nL) was stirred at 85 C for 2 h and

then nore phosphorus oxychloride (1.1 nL, 11.8 mmol)

was added. After 2 h, additional phosphorus

oxychloride (1.1 ni, 11.8 mml) was added. The

reaction m xture was continuously stirred at far

| h and then concentrated. The residue was dlsggiﬁéﬁ: gr 2006
di chl or onet hane, washed w th cold sodlun1b|carbonate
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t hi s examlec;qt];ﬁzm,s-ﬁﬂﬁiopﬁmt.)ﬂ anm)nl um formate (12
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and_the filtrate was diluted with ethyl acetate and

as ke dvas theaeddsd fellgwed lt)hthq addition ofilifrl (1¢RIsdpRdEe reaction mixiure
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condeBt8raglé drafs thew adiled at oragrasoersdo miagidin b oMeng edmpkrature below 5
°C. Total addition time 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
25  starting material was still observable by HPL.C. 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.CI (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
30  ethyl acetate (2 L). The combined organic layers were washed with 15% NHLCI (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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whi ch was washed wi th dichloronethane to afford the

title conpound (7.8 g, 64% as 10 an off-white solid.

M5 [M}H ' = 313.2. "HNWR (CDC13): S 2.44 (s, 3H),

2.51(s, 3H), 6.31 (s, 1H), 6.95 (dd, 1H), 7.07 (d,

1H, J= 8.8 Hz), 7.38 (s, 1H), 7.78 (s, 1H). Eg@ﬁg%eg&)erzo%

can al so be prepared by the alternate route de

beI ﬁ‘lgaé at; r ath (I=37 °C) to aid d1ssolut10n The solution was then passed
oro met pyrroloéng 1-f ,4]triazine-6-carb

oxythlmghcal suomphq bf sibiest get (4RO ED) anc f&le aed B’Ps waded WiPged
f ] [ 10510&3]4?? (72 %Tgncp y‘% ggﬁﬁ [ri&lta?f[/gm%lorome)t/tllane (1.2 L). ( '{ké% ﬁljt_rate was

car I C acCl ester
g, Bvapofidd)io 3l hiobitierhie (sﬂld?tol_v)hlch @hﬁ@pﬁ@ﬁedl@ 1) was added. The

oxychloride (128.38 ,

£ Fesuidne Bpry s sanSHad P Ods e ipERig o aR shEdh Acatined
( 94af%ergt1nﬁl2g7fof‘j}h aPsd °a0The solliRn @ Ehdn@dolet xd ambentvt@&perature
stirre 5 mn at roomtenperature and(i% gu "
at nef whité mhdzaempmqﬂ@ep@mnw(?yéﬁéwaﬁmee af rg{x re W

dl S a(ﬁr?ed [t 30 %e%gé)e%tﬁ% maffﬁrréﬁitmo-@aﬁdsf \Qé&tﬂh@ﬁ:d washed with

co o and col d K2HPO4
S 0| Ukjtae ((l @ﬁn@ diied @ndér tcdocfed\metssn¢ as°C ﬁm@é@ 2t]4H4-Fluoro-2-

10 cagtioh T R or 5P IS o TR 11 ey e A propan 2.0l wa

M XGUfafedas s Fhitd BQidM186 grﬁ%vasertmwps)s Lcmsd(mﬂ}set #e2A
OC to 5 Cfor 20 min and then at roomtenperature for

1 h. The organi c phase was separated and washed with
E?‘ sql HtIJ' J}o(ﬁaeﬂlyllﬂﬁ‘}%opt—yﬁfxy)ﬂ@wthﬁ@?ﬁ OWRE, & ¥
(34 . then fil'tered and concentrated in vacuo
until yeﬂ[bwflhoiazmsﬁ-blegan to precipitate. Dinethyl |
or mani d h R h@lgzhld?&l)ﬂd@lﬁ@nc (200 mL)

s 30 rzﬂﬂ%\fgig‘llf’%ovac %?aogﬂﬁﬂ{]“eﬁgggat u)pe = _
pr ey PE was ddedm, 0. A% bquedonsdnionad.conl, Oaﬁﬁrrm@ r@h@ﬁ%twn

4% t ol uene was observabl e by HPLC. 30 2
20006[11)(@1”6 was stirred at 0 °C for 30 rru‘¥1 and then cooleg to %OQ%ce[n ascparate flask,

% ﬁ](F%f %r 4%t ri @:%iﬂgblgg?k?g@yh&wl Whmm)ﬂﬂﬁ‘ifﬂm—ﬁ y1]

lic acid_ethy ‘ﬁ E}ﬁ th
The pregai-Qud ffomppepioey stop €20, 895 TOWWS&HQF%W prgmethane

cLor.and %‘g sgl\; SpRME cﬂg‘so( oﬂ trhis\WBlsition was then
By TS E B b ORI dlflloh e
f 1 ualgedZapitywh e:idd-la (IaddlherStlmle —(21)0@1:15 mgthe gcrpxﬁlg pylutiem gThe
reaction m xture ) t
f or rahen Ermpernen Coons b fg e b G (P EAAT. Afterthe
et hyliyiaat §hdtén Igtel-aha\ﬁ&(:ﬁorﬁﬂﬁ@@raﬂﬂre @ag :’:hﬁsﬁd $®-—Hs°Q :md maintained
mai ntain the internal tenperature bel ow 20 b
at that temperature for an additional 40 min. The reaction mixture was quenched by
25  the addition of Na;SOj3 (200 ml., 20% aqueous solution) and ethanolamine (33%
aqueous solution, 300 mL). Both reagents were added at a rate 50 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
30  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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C. The phases were then separated and the aqueous

phase was extracted with ethyl acetate (2 Q The

conmbi ned organi c extracts were then washed with water

(2 L), 10 10% aqueous Lid (2 L) and water (2 L).

Toluene (1 L) was then added and the organic racts

were concentrated in vacuo. Additional tol uene:?%(? mber 2006

) na @dded an, therg%ngé(ltag{c% was reconﬁe;itratg%%ﬁfgtandthe

vacu

(t, §dﬂnmﬂ wad elllt"_bd 'ﬂtb)&()?@etﬂﬁ aQ§tat tancz ﬁ%: f%a%tlo&"(‘)onta%ﬁbgthc

g, 2H, J= 7.15 Hz), 1

7. ogdﬁged nqduct v&reg:oﬂgct@& amd cpngs@m‘@@d ug_]acbcuo gndjthey gecryptd)lized from

2. [ PP, T spid s, glfckd gpd el Wil epfane 5 ffrd
rol 0(521 &%32?@ fof {h2 dddited paziunt-et@-ay lof- qtghltqmj';idz?[het filtikkeewas

resi gue [ 0 Sste S1.ep.

[T o Gy Pl B bl SRich S SR g S aatgtbgptane s

ad d Gtﬁe tlacno wifokd add kddiddnal 2EGH(IO%) yahela8sied prodbctl To%l‘lﬁeld of

hen. added fol Lowed b dd
Li it ey i Bl - ralle |y g sl was

C. Neilayl comgnesi um bromde [1.4 Mn toluene, THE

75:25), 21 L, 2.8 nol] was then added at a rate so
s tRevaer phasp HPAE: BAD EHAAYMERD DS ek p 6\§03nmci0-90%

TO! 3t adind ol dviiRy NERARRAARIIPS Sphshorid B, 4 mumin,

reaction mxture was sti rre

onal

2 Imlfati@rin@etrﬁzﬂalm}édfw;l(ﬁlﬂ)‘bvéﬁz h, at which tine
5% of the 25 starting nmaterial was still observabl e by

HPLC. The reaction m xture was then retooled to 5 C

and an additional 100 nL of Emeidiplk@agnesi um brom de
[was added and the mxture was stiffed for an

addi tional 1.5 h. Et hyl acetate (1.5 L and a solution
of 15% NHACLl (3.2 L) and) were then added so as

mai ntain an internal tenper M below 5 C. The
| ayers were then separated gﬁlbeous phase was

extracted with 30 ethyl a®&tdte (2 L). The conbi ned
organic layers were washed wifth 15% NH4Cl (2 x 2 L)
and water (2 x 2L) angiideR-medsRialARBGK HIN vacuo to
afford the desired product as an anorphous yellow

solid. The crude product was dissolved in

wat &1 bal 1o Py G ATRE e (3, ) oF Lo

20hvas t he nAdQQE@deaCtm mag ghargedswile potpathnofertdiukaxade (0.6 g, 5.082

OB T3, DFEIER bl O SS

fi | dukpéngionasas cooled to 11 °C before ethyl acetoacetate (668 mL, 5.082 mol) was

25

30

added. The addition of the ethyl acetoacetate required 1 h and an exotherm was
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 tetrahydroforan (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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evaporated to yield an off-white solid to which ethyl
acetate (1.2 L) was added. The 5 resulting slurry was
transferred to a' 10 L reactor and a clear solution was
obtained after stirring for 2 h at 50 C. The sol ution

was then cooled to anbient tenperature and a Lte

solid precipitated. Heptane (2.6 L) was then a%@t) Cpfpr 2006

t he redulfidy 19oWa Seacdd mib@tte Mfas kAR ©TOR L stiiRdffer?. 26, 4. which
The resulting solids were filtered, washed w th

hepttie LG analysisdutienteeWO0ineravesiva adunpias fil -4t 50 C

for 2 2-14-(A4- : - . S o L

ot g e e ST S b o0 2 g and

t ri adiiiN 6lG} Werqprloplgrd2edodvend$ minhtdathe brbvassolutish ek @itually became
. o _ -

?? ll ! adcléa} %/glloqﬁ S(HEH@H? Vﬁ)rc p%l dci‘l tﬁ? gc?uéou"s%hua/ssé wz(iswlpfplh T%g ?ﬁiﬁmre was

4- (4xbrhated @ik ottt ylatd k2 & DUY bndthy boxpined ormhit\ekpydis @b washed
[2,1- f][1,2,4]triazin-6-0l 15 To a sol ution of
BF3CEPEAd Lignd epngomiralad) i vesiodp aHpestasmstneamd- (200

)  at GrEof1RbtfRlE ths BRABd RRYR AAL SO R SRl ikiditd iff oficial
m., 0.079 nol). The reaction mixture was stirred at 0
C f @eet8rcid @ Ian §ulitrihaddeion. t b) wanthen added and a yigogaus evolution

| a . o - . _
19 P e e seryed i ddiop g iy oxptbarm, Mecbanicalsiring was
| o[ Anifiatedl ahd the 2eadfidn maatm whs Wedted PrioFarfoR3 b) affer emch time LC
previ qus ste , 0.0564 ) was dissol ved i
O R ar St 106 catirminy To her oRAMKBEs WHEdoIigo between
achiigve 1600pLeh& edisaelatten wﬂ!a&&a&giwxbm? WBaddifi@Nof water (6
added rapidly via canula (addition time = 20 mn) to

t he Lpe Noxiisdele sui¢rface gtes olfieevablee devsrolifersehpaiegpiplease were
1 t@‘ ﬁ ('; 'sé}gaa%&?ar@%éé LPACMBSR %¥h‘§’t?‘ ﬁ&tﬁté"?cq& ang A2@iGimétBlivle

It on was corrplete, ere tlonterrperature
was intaifaedvas @bselBbe. aitd cnebined iorgadic extragthwere washed with 1 N

te it I 1.0 23k

m xR S SR Re Bl B o B o 4 bRES G e

nmL, bRB4n agudo bsrs|wire comcedndedatrdanedasrd peesfid8 ¢hath temperature

aqu | uti.on, 300 .. .Bot eagents were added at
rate-s “rai n

2 B0 eC D 1 e el o AR BB Rerudt brown

2bel ow vihidk widd e aployngeiat h was renmoved and the

reaction mxture was_stirred for 2 h,and then poured

i nt Hesided shhassiae vemiteby Ofhe KHager®- wéped @ghed

and ¢ ONB y;g;a L ] with ethyl acetate
(106 p%%‘?%rﬁeygb&?gﬁ%ﬂn d %ﬁ%ﬁsﬁgﬁgayers wer e washed

W th 5% aqueous citric acid (100 nL), 10% aqueous
NaHBOS (300,) o 83 813 B 100 bl A D5 e (16399 ana
mL) “and en rlfetélv,?jﬁfdl1 t%rer% 9%’:? (%)nﬁlg ratoed(l n%garl
2¥y ac potagsqumatdrborchteaii 00 gaingrethaowin( 1 Mheacheasd amatlex ifal3 nade
-32_26..Decenber 28106 .
reaction TuXture was then cooled and concentrated 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
30 (Na2504) 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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| oaded onto a Florisil(r) colum using tetrahydrofuran
as the | oading solvent and the colum was eluted with
30% et hyl acet ate/ heptane. The fracti ons contai ni ng
the desired product were collected and concentrated
in vacuo and then recrystallized from ethyl

acet at e/ heptane. The solids were coll ected andQQEEﬁXQMK2006
with heptane to afford 5 (9.1 %2 5299 of the desired

pr odaenangsorgr{ 13F & Uk 2e a gollavy Solith BCAYIB t A4S wad28.2.
concentrated in vacuo and purified on silica gel using
40% et hyl acetate/ heptane as the eluent to afford and
addi@.i onal mZtire@f ({2¥howt3-trikthodp$iniecbhendilppan-Tatma ffrom

ield of R .
% ( RTORSSISP S4By L oD AR PYridipipmpioride (09 . -8 mipel) gas
52, Lrifrbd &,130%41 fd‘r'?@%rhﬂ FireQkadies wak ol @ rodiR Wmpetddure, diluted
Rever se phase HPLC: 75 mn (YMC S5 ODS colum 4.6 X

50 Mk H@@%mla)oﬂmé@ﬁgfl st Oimighaad filterpdnTheddltrate was washed

C On%!%fhmr{%g (Q)l éﬁ%@lﬂ?g eh&at@t@ inq)acuo %ﬂ?l (ZZﬁQd%g tBOH)‘dp&y 6-
/ CHBropﬁ]nh)d) progarFE-gus Gl-lgmggt)fa%)-ab Eeraycolid Svigth wag used without
7+ SRl B g ERa i Be R B & APE 6k ipgw- o
10570.36 (g,31D, 482 (s, PH), b.93ndiat By, 2 da,offtian 3534)) .

Overhead stirring was initiated and the resulting
suspensi on was cooled to 11 C before ethyl

aceppacet b gubREBL 0x356—91§1?0pﬂ9111391)— an—%ggﬂ'om-lﬂ?&fmug Stf:p (50 g,

addition of the ethyl "acet oacet’ate regﬁlred

exoPREf makawas sgdedtioiditer phed bajtog baska diaten (& h.) wegs added, “and the
t
CO”%&RM ﬁ.\?géﬁl@h% shﬂ@d étg{'ler @?_(Etuﬁﬁﬁm it %2% rﬁog 5 é&?%? added in

react or not exceed e res xture
1becamepmMngEMBQUﬁwmndmmmsewpaﬁamﬁahﬂ&m@kﬁoeﬁhmnlHPLCandyms

ﬁ\gtoenréibc %glé’%:ﬁg'gfhﬂvg%ﬁg oﬁgtl’»%%lg%l (é}‘tzphcealllai%% ttlllacl)lrl hOIJl)'St lﬁpon completlon

1, 2¢h3rkdctibh H@LORI Wwis@BERE 8NE°( 2&DhBtan B8 phduat-wR2ollected by
nDI) was added dropwi se as a solution in

t et Famparidireiromn The wep profinet v diried @30 grinderd house vacuum to ‘
afford 4-fluoro-2-methyl-1H-indol-5-01 (31.4 g, 81% yield) which was isolated as a

20 tan crystalline powder. The material had an HPLC purity of >99.8. '"H NMR
(CDCl;, 400 MHz) §7.8 (s, 1H), 6.9-6.7 (m, 2H), 6.2 (s, 1H), 4.7 (s, 1H), 2.4 (s, 3H).
BCNMR (CDCI3 100 MHz) 8 145.7, 143.4, 137.5, 136.7, 134.4, 120.1, 112.7,
106.8,95.4,13.3.

25 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%
30  purity by HPLC analysis, 9.54 mmeol} 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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35 mn and an exot herm was observed. The rate of

addition was controlled so an 30 internal tenperature

of 21 C was not exceeded. After addition was conplete,

the -33 26 Decenber 2006 resulting brown reaction

m xture was warnmed to RT and stirred for 2.5 hzsmgt ber 2006
which tine, LC analysis indicated 100% conver%s) of ™M

Wi t RoBiholih RAE tiRfresktidn Rikthiel wAsafiont twighaaaedMmethane (18 mL) and
remai ning. The reaction mxture was retool ed to ﬁ

and ngutralizest tolp IO itnb NG} JA]C)}ayg@d‘é@'e@q@fat%armt e apggnic phase
the sBE QS LAR B Epfeial wrPARTRg, DpAnclo0LS e idiaded to

sol f t he aqueous phase vvas -
m X ither c&omm}lxtidnadteedlpm twsf@ﬂhyﬂlora‘&e& initiated The FESEI)UH% ﬁhllrf}' was

% I:?_e Egglgaﬁ’rb;eg n@é’ﬁ? fiﬁ%ﬁ( Qfgiitbo&a Eh.\gﬁ‘ﬁ o?ehc]lrr%\#a% %aeﬁ ﬁt@?&d and the

oi | f1th@KOidas QREIRIRAH M@ﬁan@ h'@h@ﬁﬂloiwnb@wﬂ sdlfdslwire aeh @iried in
and dissolved in glacia acetic acid Q. Sulf

aci aageong) 'C imLI)z Ll tot o aitide desdied Cami?ﬁ"’g‘é‘r(&a@s:) Wiich veas 95 9%
evol uti,o a r rﬁq&d@
sl i gHt® bggg?%@?ﬂ%ly%eiﬁam c%ﬁggtqoﬁgfdﬁg Was Fiﬁlﬁﬁrla Itg{)s(‘e%na?}gxso i
t h e S'bB.@ﬁttA ANV AP i@ MHSHM&EB@O@D) 'Elauh@meer 5% TFafinddeOH:
ime LC anal ysis indj d 1009 er.si on.
19 eaeffa.t%r@%% Uirauelgpah: c?ééwélh % iAo e T8%in.
and rgfnyip: 368 1akiA Hodd:lo.5 Was s@ﬁd%ﬂ ﬁofjrpﬁmﬂelbytldrhﬁmes SM, 1.2

addition of water (6 L). No visible interface was

obs atipalspéuct 8eyehnifit ers of aqueous phase were 15
separated and then extracted with ethyl acetate (2 x 2
Q At this tine, avisible interface was observable.
Thchonbﬂﬂdom@mﬂwléﬁ-hﬂ@l-é ohere washed with 1 N

lgla OH (6 %o (13$%?ut1%>5 f &%ﬁoﬂtxd E%n?ﬁfé@ﬂ)ﬂ§ stgp @ﬁﬁ)d"@%ﬁ@3 &b mmol) in

and briné rown organic extracts were
c onesianali@devnnien geredmogther @86 mie af tyatnfemperpirainfheabsence

dos £F el St 0 HiC oD Bid RfoRi Byl (0 ¢ 005 mob

82% AP rézytlckﬂquﬁmB&&s giiiadd for B;sl h :amhat cﬁlwmlsmﬁ%tbyl aBGate (200
KF: 0.25% 1H and 13C NI\/FgE mat ched reported dat a.
Maj J mL)l angﬁitpme;i thrplaﬁhaa Cegr osidionsrl pag. The esidne pan then be purified by

- di henyl ) - propan- 2-one (183 g)
i g et 068’?30@? ine 0 :’kﬁf’glﬁ‘at e (100 g) in methanol (1 L)
was heat agtedborcedttatisn Hbvacdohe bdting earie oas puificd ey
was then cool ed and n ted in vacuo to r e
o BTGP RARBID SHCC B A e Y it Gt fy 67%) of e
et hyksiRAebMbBurdlaslwhifel sbli@ bRk ARchiivASEIMIblomethane/hexanes.
After concentration in vacuo, the residue was dissolved in dichloromethane and
25  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-fluore-3-hydroxy-
6-nitrophenyl)-propan-2-one by the following two alternate methods.
30
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wat er. The separated aqueous |ayer was neutralized
wth 2N HO and extracted with ethyl acetate (2 x 500
nmL). The conbi ned organic | ayer was washed with brine,
dried 30 (Na2SO4) and concentrated in vacuo to give a
brown solid. The solid was triturated wth di eiWleember 2006
ether and filtered to provide

1- (2-fl uoro-3-net hoxy-6-nitrophenyl)- -34 26 Decenber
2006 propan-2-one (121 g, 71 2yel | ow solid.

LC M5, (MHH)' = 228.2. C. A e of

1- (2-f 1 uoro- 3- met hoxy- 6- ni tfPophenylY - pr opan- 2- one from
previ ous step (454 ng, 21 nnDI)Fg@ wridi ni um
chloride (0.9 g, 7.8 mmol) was Stirred at 180C for
75 mn. The reaction was cooled to roon1tenperature,

and T11tered. THETrEr g R RS b e

(2x), dried and concentrated in vacuo to give

15;1( W"%%ﬁ/é : %dsrﬁutéﬂé’;f 12('8%'%%8%15;?}/ %ﬂﬁ%gﬁﬁgeﬁhwﬁrmean 2-one
furt ¥

A dﬁﬁ I\%R[)lnfuhﬂ?{ Ia?,&lr,fﬁih Q;Qfgjf) ailtielse:,nctagdl\@(m}gl\égtgotn

6. 95t61(n@aramm)vas d hz(djobrymw apid 8§’¢5aqqf?us splution, 3 mL). After

1- |

o oA, B QISP GRS 00

r ounemipedatupenTol this InuxtV&tW:ﬂs added )0 mdof hebchmels wahdtidring. The solution

ellom1 us si,on wa red.at RT...Sodiu i thionite
#E% Ao Pl R e Bl BRE BT <) R (50 rar)
r eacﬁnu%smcmm BrivA(8 xS0 th L A haBekakRDiyesads @qwﬁﬂdl cohtin€eated in
anal ysis indicated no startlngﬁnaterlal remai n

(t yd’aé‘éff foprrwds I {hERoTe-Fbrgxy- BWPBWr@f)%h”M? W’ g 80%) as
I @aGE Arefn Bbid, WhEhWAS uSQPInaRE A&kt chgv@{ﬂguttfn@hér PBrifi€ltod. LC/MS;
product was col lected by vacuumfiltration. The wet
prod¥Ehas2ti? ed at <50 C under house vacuum to

@fford 4-fluoro-2-nethyl-1Hindol-5-0l (31.4 g, 81 %

yi el d) which was isolated as a 20 tan crystalline
omdécthotll%zm itk of hd3-henzyRix g Zofiwdre-p-mtopi@gyl$ propep-2-one

o (¢4 08 d1a 400 g nfhac g B O ofof s Btk a 100
g- g([))@CCfpﬂ.Dﬁr Wiz )eaGuohgxﬁigngZ Mﬁgdalc(ﬂ.ﬁg}c)%n teglﬁﬁ:razureldmitéﬁ. with 3N
%‘1%1 (firdiaend 6 %CP@&@H@ F§'3 b%ﬁ%meé I hracussu pypevas

o 0 n\éﬁﬂi ARl dith &thfa ac&tbﬁel(%p SRAY BsinbiMe PR o@lit BB WRrE RUHRd with
as descri bed be

2 Binigh MgSO IR flsred tbrongh # e e sancentiated in vacuo

The residue was decolorized with charcoal in methanol, filtered and concentrated in

vacuo to afford 1-(2-fluoro-3-hydroxy-6-nitrophenyl)-propan-2-one (37 g, 81%) as a
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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To a solution of

1-(2,3-difluoro-6-nitrophenyl)-propan-2-one (2.5 g,

82% 30 purity by HPLC analysis, 9.54 nmol) were added
benzyl al cohol (2.5 nmL) and LiOHH20 (1.07 g, 25.58

mol ). The reaction m xture was then heated to 100-110

C and stirred for 4 hours until HPLC anal ysis

I ndifgat ed &pik of e-(3-S3etyicxy-2- ﬂﬁérb&f—nlﬁ3ﬁleaﬁl)@eqﬁﬂtﬂ%ne (9.09 g, 30
2006 cooling to RT, the reaction m xture was dil

wi t el bR e tirkakb(~(318 ipmmethal (1AQ Ily av3s hegted & ";94 and then a
6-7 r t

. A e e R AL 15530081 U301 U oo iin
W t lovaitd period @f 30 emi.aA&er(:80uRbg fdr)I hyeis: raehtied ntmturet s cooled to

gani ¢ _sol uti on_whe I |za .
gD rart eaperiir? ] B (G an SRR HBPeruge material was
an d padskd thesh ghar padiof agidh béleNaing Wvith. didi6roflethany ambcontdirated in
filtered and the filter cake was washed with h &g
Gl i A s o

The Vo] B RS ogE-4ofdtaso-2asthdr iEedely
elfl(g,ylshlgﬂ Yomug: gM aifyoLthwfs+t he desired conpound

whi ch was % pure by HPLC anal ysis. HPLC
nethod Col um: YMC Pack Cyano 3m 4.6x50 mm Sol vent
A: 0.05% TFA in MeOH Water (20:80), Solvent B: 0.05%
TFA in MeOH 10 water (20:80), Wavel ength: 254 nm Fl ow
Rate: 3 nmL/mn. Gadient Time: 3 min. Final %8 100
Initial Hold: 0.5 min. Start %B: 0. Typical Retention
Times: SM 1.2 mn; Product 2.2-2.3 mn. F.
4- Fl uoro- 2-net hyl - 1H i ndol -5-0l 15 To a sol ution of
compound E from previous step (20.00 g, 66.03.30 nmol)
in methanol under a nitrogen atnosphere (300 niL) at
roomtenperature in the absence of |ight were added
10% Pd/ C (2.0 g) and ammonium 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 vacua, the residue was dissolved in
di chl oronet hane and 25 passed through a silica gel pad
washing wi th dichl oronmethane. The filtrate was
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concentrated in vacuo to afford (6.66 g, 61% of the

title conpound as a white solid. Conpound E of this

exanpl e can al so be converted to

1- (2-fluoro-3-hydroxy- 6-nitrophenyl)-propan-2-one by

the following two alternate nethods. 30 -36 26 26D ber 2006

Decenber 2006 NOz HO Me O ceember

1- (2-fl uoro-3-hydroxy-6-nitrophenyl)-propan-2-one 5

Mdidtddclginied if0 a sol uti on of

1- (3- benzyl oxy-2-fl uoro-6-nitrophenyl)-propan-2-one

(3.03 g, 10 nmmol) in acetic anhydride (5 nL) and

ACR b cdfofple [e was added

hyd?obron1c ag?ﬂ&%%g%ggﬁﬁggﬁgﬁggﬁﬁﬁ%g 3 nm). After

addi tion, the reaction was heated at 100 C for 30 min

and then cooled to room tenperature To this m xture

was added 10 nmL of hexanes wikf stirring. The solution

10 was decanted andwgoncentfrated. The resi due was

diluted with ethyl 50 nL) and washed wth

brine (3 x 20 nlL). gantx | ayer was dried and

concentrated ink® p;ﬁpide

1- (2-fl uoro- 3-hydroxy phenyl ) - propan- 2-one (1.7

g, 80% as a brown solid, "which was used in the next

step without further purification. LM, (MH)+ =

213.2 15 Method &: A m xture of

@h&gnpenzyloxy 2-fluoro-6-nitrophenyl)-propan-2-one
65.0 g, 0.214 nol) and pyridiniumchloride (60,74 g,

0. 526Xmod )Y avsndependeady atled@Dfrof B.air XL oY .arelfit@ent;

react Xture wa to room tenperatu

di | ut%da%r?f T8 Wdepﬁﬂde{ﬂ%oEY%B&%%YE?WW&E@MU@I (500
m.) gudifiltered. The aqueous | ayer was 20 extracted
with ethyl acetate (2X) and the conbi ned organic

| ayers were washed with brine, dried (MJSO4), s
filtered through a pad of silica gel and concentrated
In vacuo. The r S|due “agndecolorlzed W th charcoa
in met hanol , fil nq@ntrated in vacuo to
afford ‘\\ >

1- (2-f 1 uor o- 3- hydr dky- 6- |tr§bhenyl) pr opan- 2- one (37
g, 81% as a brown ) ;I.;CII\/S (MtH) + = 213. 2

Z

(R*), wherein n equals 0, 1 or 2 and each R*” is independently selected from the
group consisting of hydrogen, fluorine, chlorine and methyl; and
R*is methyl, or hydrogen,
or an enantiomer, diastereomer, or pharmaceutically acceptable salt thereof,
which comprises the steps of

a) converting a compound of the formula

-]
HC X

R*'Q0OC:
\
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25 Alternatively,

1- (3-benzyl oxy-2-fl uoro-6-nitrophenyl) - propan-2-one

can be cyclized to

5- benzyl oxy-4-fl uoro-2-nethyl-1Hindole as descri bed

bel ow, which then can be debenzyl ated as descri

before. -37 H A m xture of Y 28‘?19ecember2006
1- (3- benzyl oxy-2-f | uor o- 6- ni t rophenyl ) - pr opan- 2- one
("EheBOR Yis 13@er atiogilor aBMdndRAN &ya Mil6ked! to ComPodnd i B the formula
nmet hanol (100 nL) was heated to 40 C and then a

solution of hydrazine in nethanol (15 ni) was added
dropwi se wi th vigorous stlrrlng over a period of 30

mn. After refluxingsor 1 h®he reaction nixture was
cooled to 5 roomtenperature] filtered through Celite
and concentrated. The gerial was passed

t hrough a pad ofR@dd- eluting with

di chl oromet hane and co La in vacuo to provide

5- benzyl oxy-4-fl uoro-2-nethyMN-1Hindole (6.1 g, 80%

as a yellowish oil. LOM; (MH+ = 256.3+. -38 26
Decenber 2006 What is clainmed is: 1. A process for
RherRad 8 Govier d r :
R23C N~ / I\U%m?rﬂgl %lmingn% a?‘gl&lﬁn&g)ﬁ)rengémul% l@%&o&lyl b3
yeatwenedith p phe@xidsrorXliokide, are absent; R2 and R3 are

i ndependent |y hydrogen, al kyl or substi t ut ed al kyl ,

R42 is (RA3)n 44

b} alkylating Compound 1 with an alkylmagnesium bromide to afford

Compound 2 of the formula

d
HC OR
HO
N\~
S~
N

¢} treating compound 2 with a peroxide in the presence of a Lewis acid to

afford compound 3 of the formula

no
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,, r, ~~C, RH (R43)" wherein n equals 0, 1 or 2 and
each R43 is independently selected fromthe group
consi sting of hydrogen, fluorine, chlorine and nethyl;
and e is nmethyl, or hydrogen, or an enantioner,

di astereoner, or pharmaceutically acceptable sa
thereof, which conprises the steps of a) conve@%ﬁ%§egﬁmr2006
compound of the formula X1 3C N Moe: -39 26
Decendealkgla06g thehOtbgie8p iiscdmpmnd al thwkfoat Campbuaindo ke
.S alhalogen to conpound 1 of the fornmula H3C ORd N
ﬁﬁ@EEN where Rd is |lower alkyl, aryl, substituted
aryl, heteroaryl or substituted heteroaryl, by
treatnment with a phenoxi de or al koxide, b) alkylating
Conpound 1 with an glkyl magrp&si um bronide to afford
Conmpound 2 of the forRul a d HX6 N Nc) treating
conpound 2 with a per i & he presence of a Lew s
acid to afford¥®% nd:§ oi/}he formula 33C OR ~
N ~NZ

where R is benzyl or substituted benzyl,

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

HC OH

R%
P

where R? is benzyl or substituted benzyl, and

f) converting Compound 5 to Compound 6 of the formula

prdans

Me

H,C ' F

Sy

2 ==z
R
\

by first converting compound 5 to a chloroimidate, subsequently alkylating the

chloroimidate with Compound 14 of the formula
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HO\ N~ N -40 26 Decenber 2006 d) al kylating the
-OH group in conmpound 3 to afford Conpound 4 of the
formula HOR" ~ N R20\ MNJ where R2 is benzyl
or substituted benzyl, e) hydrolyzing Conpound 4 to
afford Conpound 5 of the formula OH 113C, N "

N, J N wthe R2 is benzyl or substituted benzyI?GE%ﬂenﬁwr2006
converting Compound 5 to Conpound 6 of the formula H
N 47e HyCr R20 by first cgnverting conpound 5 to a
chl or oi m dat e, subset,v |y &l kyl ating the

chl oroimdate with X of the fornmula -41 26
December 2006 Me. Me.

HO

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 I wherein in step ¢), hydrogen peroxide is used in

the presence of a Lewis acid to convert Compound 2 to Compound 3.

3. A process for preparing a compound of the formula

N
/ Me
Me 0
== \N d
HC
W

which comprises the steps of

a) reacting compound 7 of the formula

1
HxC X

N Y N
HaO00C
\ N.\ ,)
N

242 .



to afford Conpound 6 wherein R2 is benzyl, and

deprotecting the phenol by treatnent w th a hydrogen

donor in the presence of a catalyst to afford conmpound

6 where R2 is hydrogen. 2. The process according to

claiml wherein in step c), hydrogen peroxide i ed

in the presence of a Lewis acid to convert Con‘égﬁﬁfelf‘berm%
to Compound 3. 3. A process for preparing a conpound
ofherh ¥, fsdmgess M@ Mc 0 P N HO N which conprises the

steps 0 reactin und 7 of the fornula Xl

111?: M3 popnd g t%@%‘%%é?mﬁ%@gmﬁ@%uh s hal ogen;

wi th Conmpound 14 to afford Conmpound 8 of the fornula

H N M. HSC O H3CCOC J b) treating K
an al kyl ati ng agent at |ow tenpgf
Conmpound 9 of the formula M,

b) treating Compound 8 with an alkylating agent at low temperature, to afford

Compound 9 of the formula

/ Me, and

N ,)
HO SN

J

c) treating Compound 9 with a peroxide in the presence of a Lewis acid to

afford Compound 10 of the formula

N
/ Me,

Me o

&

HO \ N\N )

4. The process according to claim 3 wherein the alkylating agent in step (b) is an alkyl

magnesium halide.
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M N Me c) treating Conmpound 9 with a peroxide in the
presence of a Lewis acid to afford Conpound 10 of the
formula Mc. tie o N~J N 4. The process according to
claim3 wherein the alkylating agent in step (b) is an
al kyl  magnesi um halide. -43 26 Decenber 2006 -~ he
process according to claim4 wherein the al kyl 56tk€mﬁm“2006
magnesi um hal i de is nethyl rmagnesi um brom de or
el hy pronesg resirdimg ¢htlain devhetein Thellpyl aeasssiandalidé RonétRyl
claim.4 %perﬁln th%BEEYOXIde uEFd in step c) is
AYEPBYUR T PRes o gisthyy magessitm sRloBEf-ate. 7. The process
according to claim4 wherein the Lewis acid used in
step c) is boron trifluoride. 8 A process for
pr Eisaproerys acesdipa tmelaio 4 verdio theuicexide W Mestep BOs Rydrogen
p@%gﬁeggggﬁhiﬁ%rt%ﬁesteps of a) reacting a fluorinated

€

onpound™ o orffula ~o- N

7. The process according to claim 4 wherein the Lewis acid used in step ¢) is boron

trifluoride.

8. A process for preparing a compound of the formula

/ Me.

HO

which comprises the steps of

a) reacting a fluorinated compound of the formula

4

N*/

b) with an alkyl acetoacetate to afford Compound 11 of the formula
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f\'' F F b) with an al kyl acetoacetate to afford
Conmpound 11 of the fornula -44 26 Decenber 2006 o*
CH3 Oc) reacting Conpound 1 I with an al koxy anion
to afford Conmpound 12 of the formula o_ ~o- N CHy O
F R wherein Ris a protecting group, d) deprotectin
the al koxy group by treatnent with a deprotecti?‘é]ﬂ)m%nﬁmzo06
reagent to afford Conmpound 13 of the formula Y C113,
and O F OR e) cyadizi pg Conpound 13 under reducing
conditions to affor\ofNCon'pound 14. -45 26 Decenber
2006 HN / M 1{Qj9. The proggss according to claim
8 wherein the redu i ®) utilizes sodium

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

formula

Oy A

CH,

wherein R is a protecting group,

d) deprotecting the alkoxy group by treatment with a deprotecting reagent to
afford Compound 13 of the formula

CHj;, and

OH

e) cyclizing Compound 13 under reducing conditions to afford Cormpound 14,
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dithionite in water or a m xture of water and an _
organi c solvent such as THF. 10. The process according
to claim8 wherein the reduction in step (d) utilizes
pyri di ni um chloride or pyridiniumiodide or hydrogen

bromi de. -46 26 December 2006
5§
N

/ Me

HO

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 as THF.

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

pyridinium chloride or pyridinium iodide or hydrogen bromide.
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