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PROCESS FOR FREPARING CERTAIN PYRROLOTRIAZINE, %
' COMPOUNDS

Field of the Invention

This invention relates to novel, improved processes for the preparation of
certain pyrrolotriazine compounds that inhibit the tyrosine kinase activity of growth
factor receptors such as VEGFR-2, and FGFR-1, thereby making them useful as anti-
cancer agents. The compounds prepared by the processes of the invention are also
usefol in the treatment of diseases, other than cancer, which are associated with signal
transduction pathways operating through growth factors and anti-angiogenesis
receptors such as VEGFR-2.

Background of the Invention

Normal angiogenesis plays an important role in a variety of processes
including embryonic development, wound healing, obesity and several components of
female reproductive function. Undesirable or pathological angiogenesis had been
associated with discase states including diabetic retinopathy, psoriasis, theumatoid
arthritis, atheroma, Kaposi's sarcoma and hacmangioma, asthma, cancer and
metastatic disease (Fan et al, 1995, Trend Pharmacol. Sci. 16: 57-66; Folkman, 1995,
Nature Medicine 1: 27-31). Alteration of vascular permeability is thought to play a
role in both normel and pathophysiological processes (Cullinan-Bove etal, 1993,,
Endocrinology 133: 829-837; Senger et al, 1993 Cancer and Metastasis Reviews, 12:
303-324).

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

-1-
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presently comprised of the fms-like tyrosine kinase receptor, Fit or Flt1 (VEGFR-1),
the kinase insert domain-containing receptor, KDR (also referred to as Flk-1 or
VEGFR-2), and another fins-like tyrosine kinase receptor, Fit4 (VEGFR-3). Two of
these related RTKSs, Fit and KDR, have been shown to bind vascular endothelial
growth fector (VEGF) with high affinity (De Vries et al, 1992, Science 255: 989-991;
Terman et al, 1992, Biochem. Biophys. Res. Comm. 1992, 187: 1579-1586). Binding
of VEGF to these receptors expressed in heterologous cells had been associated with
changes in the tyrosine phosphorylation status of cellular proteins and calcium fluxes.
VEGF, along with acidic and basic fibroblast growth factor (aFGF & bFGF) have
been identified as having in vitro endothelial cell growth promoting activity. It is
noted that aFGF and bFGF bind to and activate the receptor tyrosine kinase termed
FGFR-1. By virtue of the restricted expression of its receptors, the growth factor
activity of VEGF, in contrast to that of the FGFs, is relatively specific towards
endothelial cells. Recent evidence indicates that VBGF is an important stimulator of
both normal and pathological angiogenesis (Jakeman et al, 1993, Endocrinology, 133:
848-859; Kolch et al, 1995, Breast Cancer Research and Treatment, 36: 139-155) and
vascular permeability (Connolly et al, 1989, J. Biol. Chem. 264: 20017-20024).

In adults, endothelial cells have a low proliferation index except in cases of
tissue remodeling, such as wound healing and the female reproductive cycle, and
adipogenesis. However in pathological states such as cancer, inherited vascular
diseases, endometriosis, psorissis, arthritis, retinopathies and atherosclerosis,
endothelial cells are actively proliferating and organizing into vessels. Upon exposure
to angiogenic stimuli with growth factors such as VEGF and bFGF, endothelial cells
re-enter the cell cycle, proliferate, migrate and organize into a three-dimensional
network. It is now widely accepted that the ability of tumors to expand and
metastasize is dependent upon the formation of this vascular network.

Binding of VEGF or bFGF to their corresponding receptor results in
dimerization, autophosphorylation on tyrogine residues and enzymatic activation.
Thess phosphotyrosine residues serve as “docking” sites for specific downstream
gignaling molecules and enzymatic activation results in BC 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

-2-
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many tumor types in addition to proliferating endothelial cells. Finally, recent
evidence also sugpests that disuption of VEGF signaling inhibits endothelial cell
migration, a critical process in vascular network formation.

The over-expression and activation of VEGFR-2 and FGFR-1 in tumor-
aggociated vasculature has suggested a role for these molecules in tumor angiogenesis.
Angiogenesis and subsequent tumor growth is inhibited by antibodies directed against
VEGEF ligand and VEGF receptors, and by truncated (lacking a transmembrane
sequence and cytoplasmic kinase domain) soluble VEGFR-2 receptors. Dominant
mutations introduced into either VEGFR-2 or FGFR-1 which result in a loss of
enzymatic activity inhibits tumor growth in vivo, Antisense targeting of these
receptors or their cognate ligands also inhibits angiogenesis and tumor growth. Recent
evideace has elucidated, in part, the temporal requirements of these receptors in tumor
growth. It appears that VEGF signaling is critical in early tumor growth and bPFGF is
more important at a later time associated with tumor expansion.

Compounds that can benefit from the processes of the invention include those
in the priority applications as well as compounds disclosed in WO 0071129, which
are hereby incorporated by reference in their entirety.

Summary of the Invention

The present invention provides a process for the preparation of certain
pyrrolotriazine compounds. The Ms of the invention provides a useful,
convenient and improved preparation of pyrrolotriezine derivatives containing a
hydroxyl group attached directly to the pyrrolotriazine ring.

The process of the invention comprises, in one embodiment, the steps of
reacting & chloro-substituted pyrrolotriazine with an oxide anion to form an ether;
converting the ester to a benzylic alcobol, oxidatively rearranging the alcoho! to form
aphenol The hydroxyl compound is subsequently alkylated with an electrophilic
agent to afford a phenoxy substituted compound which is hydrolyzed to afford an
amide. This is converted to the final compound by first forming a chloroimidate and
reacting this with an alkylating agent such as hydroxy fluoroindole in the presence of
a base in a polar solvent to afford the final compound.

D
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In a second embodiment, the invention provides a process for preparing the
fluoroindole portion of the compounds using a novel and improved process that is
amenable to large scale preparations and provides fluorcindole derivatives of high
quality. In addition, fluoroindole derivatives prepared using the process described
herein are stable golids that are easy to isolate and have long term stability, giving
products of higher quality than fluoroindole derivatives prepared using alternative
methods.

Detalled Description of the Invention :
‘The preseat invention provides a process for the preparation of certain
pyrrolotriazine compounds of the formula

M

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

X and Y are independently selected from O, OCO, S, SO, SO;, CO, CO3,
NR"’. NRI lco' NRHCONRIS' N-Rucoz' NRISSOz. NR“SO]NR", SOQNRI’.
CONR", halogen, nitro, cyano, or X or Y are absent;

R' is hydrogen;

R? and R? are independently hydrogen, alkyl, substituted alkyl, alkenyl,
substituted afkeny], alkynyl, substituted alkynyl, aryl, substituted aryl, heterocyclo,
substituted heterocyclo, aralkyl, substituted aralkyl, heteroaryl, substituted heteroaryl,
heterocycloalky] or substituted heterocycloalkyl; with the proviso that when X is halo,

-4-
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nitro or cyano, R? is abscat, and, when Y is halo, nitro or cyano, R? is abseat;
R®is H;
R’ R® R%, R R", R'%, R, R™, R, R, RV, R" and R* are independently
selected from the group consisting of hydrogen, alkyl, substituted alkyl, aryl,
5 substituted aryl, heteroaryl, substituted heteroaryl, heterocyclo, or substituted
heterocyclo;
R%is

o
e
ey
H
10
(R**), wherein n equals 0, 1 or 2 and cach R*? is independently 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, SOz, NR*CO,, or NR*S0;. and
b. R’ may not be hydrogen if Y is SO, SO2, NR™CO;, or NRMS0;,

The process of the invention comprises, in one embodiment, the steps of
a) converting a compound of the formula

1
HC X
=" N

R°00C A\ N*N'J

where R°® is Jower alkyl or aryl and X' is_halogen,to a compound 1 of the formula

By
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HsG OR?
=r" N

R°00C \ N‘-N';I

1

where R? is lower alkyl, aryl, substituted aryl, heteroaryl or substituted heteroaryl by
treatmeant with a phenoxide or alkoxide,

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

OR?

10 c) treating compound 2 with a peroxide in the presence of a Lewis acid to
afford compound 3 of the formula

d
c OR

Hg
=" N
HO \N..,¢|
N
3

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



« W 2004/009542 PCT/US2003/022755

e OF \/\
2 =" =N
RO—\ N\N/)

4
where R? is benzyl or substituted benzyl,
5 e) hydrolyzing Compound 4 to afford Compound 5 of the formula

ne  OH
== VN
A an
N
5

where R? is benzyl or substituted benzyl, and
10
f) converting Compound 5 to Compound 6 of the formula

N
oy
F

Hy
=r” ~N
R0 \ N"-N/J

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.
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In a second embodiment of the invention, the starting compound of the

formnla
1
HeC. X
==r" N
HaCO0C— \NJ

7

where X, is halogen;
is reacted with a nucleophile to afford Compound 8 of the formnla

H
N/ Me

G § F

==r" N

HCoOC—4 i J
°N

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

o
-
N2
3

Me.
Me S W
Me \

15
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afford Compound 10 of the formula

H
N
Yy Me

0

Me F
==r" "N
HO—\_n. J
N
10
5

In a further embodiment of the invention, the flvoroindole piece can be
prepared as follows:

8) reacting a fluorinated compound of the formula
10
O:N_Foo_

F

F

with a nucleophile to afford Compound 11 of the formula _
o.:'N.l_'o_

CHj

F
15 11

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

-9-
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the formula

5 wherein R is a protecting group,

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

0, .0
CHy
10 13 , and

d) cyclizing Compound 13 under reducing conditions to afford Compound

14 of the formmla
H
N
’VQ:/)—M-

F
15 14

In a preferred embodiment, step 1 of scherne 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.
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Preferred alkylating agents in step 2 of scheme 1 include an alkyl magnesium
halide, i.c., methyl magnesiom bromide or methyl magnesium chloride at low
temperature from sbout -25°C to about 25°C.

Compound 2 in step 3 is preferably treated with an peroxide such as hydrogen
peroxide or sodium perborate in the preseace of a Lewis acid such as boron trifluoride
in an organic solvent such as dichloromethane (DCM) to afford compound 3.
Compound 3 is alkylated with an electrophilic agent such as benzy! bromide or benzyl
chloride in the presence of a base such as NaH at a temperature from about 0°C to
about 100°C.

Compound 4 is hydrolyzed by treatment with an acid, preferably aqueous HCl
at an elevated temperature to afford Compound 5. Compound 5 is finally converted
to Compound 6 through the chloroimidate which is subsequently alkylated, preferably
with hydroxy fluoroindole, in the presence of a base such as potassium carbonate or
sodium hydride in a polar solvent such as dimethylformamide (DMF) or toluene,
preferably DMF. The benzylic deprotection is achived.by treatment with an hydrogen
source such as ammonjum formate in the presence of a catalyst such as Palladium on
carbon.

Preferred conditions for the second embodiment include in step 1, the use of a
nucleophile such as fluoroindole in the presence of a base such as potassium
carbonate or sodjum hydride to treat Compound 7 to afford Compound 8. This
reaction takes place, preferably, in a polar solvent such as DMF. Step 2 involves
treating Compound 8 with an alkylating agent, such as an alkyl magnesium halide, i.e,
methyl magnesium bromide or methyl magnesium chloride at low temperature from
about -25°C to about 25°C. In a preferred embodiment, Step 3 involves treating
Compound 9 with a peroxide such as hydrogen peroxide or sodium perborate in the
presence of a Lewis acid such as boron trifluoride at a temperature from about -25°C
to about 25°C to afford Compound 10.

In the preparation of the indole side chain, the starting fluorinated compound,
in this case, trifluoronitrobenzene, can be reacted with a nucleophile such as ethyl
acetoacetate or tet-butylacetoacetate, which is followed by decarboxylation of the
ester group in the presence of an acid or base, preferably an equeous 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 sodium salt of benzyl
alcohol to afford Compound 12. The alkoxy or benzyloxy group is then deprotected
by treatment with a deprotecting reagent such as pyridinium chloride or hydrogen
bromide in acetic acid to afford Compound 13. Jn the final step, Compound 13 is
cyclized under reducing conditions preferably using reduction agents such as sodivm
dithionate or palladium on carbon in the presence of a hydrogen source to afford the

The invention also provides a pharmaceutical composition comprising a
compound of formula I or II and a pharmaceutically acceptable carrier.

'The invention also provides a pharmaceutical composition comprising &
compound of formula I or II in combination with pharmaceutically acceptable carrier
and an anti-cancer or cytotoxic agent. In a preferred embodiment said anti-cancer or
cytotoxic agent is selected from the group consisting of linomide; inhibitors of
integrin arvf3 function; angiostatin; razoxane; tamoxifen; toremifene; raloxifene;
droloxifene; iodoxifene; megestrol acetate; anastrozole; letrozole; borazole;
exemestane; flutamide; nilutamide; bicalutamide; cyproterone acetate; gosereline
acetate; Jenprolide; finasteride; metalloproteinase inbibitors; inhibitors of urokinase
plasminogen activator receptor function; growth factor antibodies; growth factor
receptor antibodies such as Avastin® (bevacizumab) and Erbitux® (cetuximab);
tyrosine kinase inhibitors; serine/threonine kinase inhibitors; methotrexate; 5-
fluorouracil; purine; adenosine analogues; cytosine arabinoside; doxorubicin;
daunomycin; epirubicin; idarubicin; mitomycin-C; dactinomycin; mithramycin;
cisplatin; carboplatin; nitrogen mustard; melphalan; chlorambucil; busulphan;
cyclophosphamide; ifosfamide nitrosoureas; thiotepa; vincristine; Taxol®
(paclitaxel); Taxotere® (docetaxel); epothilone analogs; discodermolide analogs;
elentherobin analogs; etoposide; teniposide; amsacrine; topotecan; flavopyridols;
biological response modifiers and proteasome inhibitors such as Velcade®
(bortezomib).

The invention also provides a method of inhibiting protein kinase activity of
growth factor receptors which comprises administering to 8 mammalian species in
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need thereof, a therapeutically effective protein kinase inhibiting amount of a
compound of formula L

Additionally, there is disclosed a method of inhibiting tyrosine kinase activity
of at least one growth factor receptor such as which comprises administering to a
mammalian species in need thereof, a therapeutically effective amount of a compound
of formulaIor IL In a preferred embodiment said growth factor receptor is selected
from the group consisting of VEGFR-2 and FGFR-1.

Finally, there is disclosed a method for treating a proliferative disease,
comprising administering to a mammalian species in need thereof, a therapeutically
effective amount of a compound of formula I. In a preferred embodiment the
proliferative disease is cancer.

The following are definitions of terms that may be used in the present
specification. The initial definition provided for a group or term herein applies to that
group or term throughout the present specification individually or as part of another
group, unless otherwise indicated. .

The term “alkyl” refers to straight or branched chain unsubstituted
hydrocarbon groups of 1 to 20 carbon atoms, preferably 1 to 7 carbon atoms. The
expression “lower alkyl” refers to unsubstituted alkyl groups of 1 to 4 carbon atoms.

The term *substituted alkyl™ refers to an alkyl group substituted by, for
example, one to four substituents, such as, halo, hydroxy, alkoxy, oxo, alkanoyl,
aryloxy, alkanoyloxy, amino, alkylamino, arylamino, aralkylamino, disubstituted
amines in which the 2 amino substituents are selected from alkyl, aryl or aralkyl;
alkanoylamino, aroylamino, aralkanoylamino, substituted alkanoylamino, substituted
arylamino, substituted aralkanoylamino, thiol, alkylthio, arylthio, aralkylthio,
alkylthiono, arylthiono, aralkylthiono, alkylsulfonyl, arylsulfonyl, aralkylsulfonyl,
sulfonamido, e.g. SO,NH,, substituted sulfonamido, nitro, cyano, carboxy, carbamyl,
e.g. CONH,, substituted carbamyl e.g. CONHalkyl, CONHaryl, CONHaralkyl or
cases where there are two substituents on the nitrogen selected from alkyl, aryl or
aralkyl; alkoxycarbonyl, aryl, substituted aryl, guanidino and heterocyclos, such as,
indolyl, imidazolyl, furyl, thienyl, thiazolyl, pyrrolidyl, pyridyl, pyrimidyl and the
like. 'Where noted above where the substituent is further substituted it will be with
alkyl, alkoxy, aryl or aralkyl.
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The term “halogen” or “halo” refers to fluorine, chlorine, bromine and iodine.

The term “ary]” refers to monocyclic or bicyclic aromatic hydrocarbon groups
having 6 to 12 carbon atoms in the ring portion, such as phenyl, naphthyl, bipbenyl
and dipheny! groups, each of which may be substituted.

The term “aralkyl” refers to an aryl group bonded directly through an alkyl
group, such as benzyl.

The term “substituted aryl” refers to an aryl group substituted by, for example,
one to four substituents such as alkyl, substituted alkyl, halo, trifluoromethoxy,
trifluoromethyl, hiydroxy, alkoxy, alkanoyl, alkanoyloxy, amino, alkylamino,
aralkylamino, dialkylamino, alkanoylamino, thiol, alkylthio, ureido, nitro, cyano,
carboxy, carboxyalkyl, carbamyl, alkoxycarbonyl, alkylthiono, arylthiono,
arylsulfonylamine, sulfonic acid, alkysvlfonyl, sulfonamido, aryloxy and the like.
The substituent may be further substituted by hydroxy, alkyl, alkoxy, aryl, substituted
aryl, substituted alky! or aralkyl.

The term “heteroaryl” refers to an optionally substituted, aromatic group for
example, which is a 4 to 7 membered monocyclic, 7 to 11 membered bicyclic, or 10
to 15 membered tricyclic ring system, which has at least one heteroatom and at least
one carbon atom-containing ring, for example, pyridine, tetrazole, indazole, indole.

The term *“alkenyl™ refers to straight or branched chain hydrocarbon groups of
2 to 20 carbon atoms, preferably 2 to 15 carbon atoms, and most preferably 2 to 8
carbon atoms, having one to four double bonds.

The term “substituted alkenyl” refers to an alkenyl group substituted by, for
example, one to two substituents, such as, halo, hydroxy, alkoxy, alkanoyl,
alkanoyloxy, amino, alkylamino, dialkylamino, alkanoylamino, thiol, alkylthio,
alkylthiono, alkylsulfonyl, sulfonamido, nitro, cyano, carboxy, carbamyl, substituted
carbamyl, guanidino, indolyl, imidazolyl, furyl, thienyl, thiazolyl, pyrrolidyl, pyridyl,
pyrimidyl and the like.

The term “alkynyl” refers to straight or branched chain hydrocarbon groups of
2 to 20 carbon atoms, preferably 2 to 15 carbon atoms, and most preferably 2 to 8
carbon atoms, having one to four triple bonds.

The term “substituted alkynyl” refers to an alkynyl group substituted by, for
example, a substituent, such as, halo, hydroxy, alkoxy, alkanoyl, alkanoyloxy, amino,
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alkylamino, dialkylamino, alkanoylamino, thiol, alkylthio, alkylthiono, alkylsulfonyl,
sulfonamido, nitro, cyano, carboxy, carbamyl, substituted carbamyl, guanidino and
heterocyclo, e.g. imidazolyl, furyl, thienyl, thiazolyl, pyrrolidyl, pyridyl, pyrimidyl
and the like.

The term “cycloalkyl” refers to an optionally substituted, saturated cyclic
hydrocarbon ring systems, preferably containing 1 to 3 rings and 3 to 7 carbons per
ring which may be further fused with an unsaturated C3-C7 carbocylic ring.
Exemplary groups include cyclopropyl, cyclobatyl, cyclopentyl, cyclohexyl,
cycloheptyl, cycloctyl, cyclodecyl, cyclododecyl, and adamantyl. Exemplary
substituents include one or more alkyl groups as described above, or one or more

groups described above as alkyl substituents.

The termms “heterocycle”, “heterocyclic™ and “heterocyclo” refer to an
optionally substituted, fully saturated or unsaturated, aromatic or nonaromatic cyclic
group, for example, which is a 4 to 7 membered monocyclic, 7 to 11 membered
bicyclic, or 10 to 15 membered tricyclic ring system, which has at least one
heteroatom in at least one carbon atom-containing ring. Bach ring of the heterocyclic
group containing a heteroatom may have 1, 2 or 3 heteroatoms selected from nitrogen
atoms, oxygen atoms and sulfur atoms, where the nitrogen and sulfur heteroatoms
may also optionally be oxidized and the nitrogen heteroatoms may also optionally be
quaternized. The heterocyclic group may be attached at any heteroatom or carbon
atom.

Exemplary monocyclic heterocyclic groups include pyrrolidinyl, pyrrolyl,
pyrazolyl, oxetanyl, pyrazolinyl, imidazolyl, imidazolinyl, imidazolidinyl, oxazolyl,
oxazolidinyl, isoxazolinyl, isoxazolyl, thiazolyl, thiadiazolyl, thiazolidinyl, '
isothiazolyl, isothiazolidinyl, furyl, tetrahydrofuryl, thienyl, oxadiazolyl, piperidinyl,
piperazinyl, 2-oxopiperazinyl, 2-oxopiperidinyl, 2-oxopyrrolidinyl, 2-oxazepinyl,
azepinyl, 4-piperidonyl, pyridyl, N-oxo-pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl,
tetrahydropyranyl, morpholinyl, thiamorpholinyl, thiamorpholinyl sulfoxide,
thiamorpholinyl sulfone, 1,3-dioxolane and tetrahydro-1, 1-dioxothienyl, dioxanyl,
isothiazolidinyl, thictanyl, thiirany, triazinyl, and triazolyl, and the like.

Exemplary bicyclic beterocyclic groups include 2,3-dihydro-2-oxo-1H-
indolyl, benzothiazolyl, benzoxazolyl, benzothienyl, quinuclidinyl, quinolinyl,
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quinolinyl-N-oxide, tetrahydroisoquinolinyl, isoquinolinyl, benzimidazolyl,
benzopyranyl, indolizinyl, benzofuryl, chromonyl, coumarinyl, cinnolinyl,
quinoxalinyl, indazolyl, pyrrolopyridyl, furopyridinyl (such as furof2,3-c]pyridinyl,
furo[3,1-blpyridinyl] or furo[2,3-b}pyridinyl), dihydroisoindolyl, dihydroquinazolinyl
(such as 3,4-dihydro-4-oxo-quinazolinyl), benzisothiazolyl, benzisoxazolyl,
benzodiazinyl, benzimidazolyl, benzofurazanyl, benzothiopyranyl, benzotriazolyl,
benzpyrazolyl, dihydrobenzofuryl, dihydrobenzothienyl, dihydrobenzathiopyranyl,
dihydrobenzothiopyranyl sulfone, dihydrobenzopyranyl, indolinyl, indolyl,
isochromanyl, iscindolinyl, naphthyridinyl, phthalazinyl, piperonyl, purinyl,
pyridopyridyl, quinazolinyl, tetrahydroquinolinyl, thienofuryl, thienopyridyl,
thienothienyl, and the like.

Exemplary substitueats include one or more alkyl or aralkyl groups as
described above or one or more groups described above as alkyl substituents.

Also included are smaller heterocyclos, such as, epoxides and aziridines.

The term “heteroatoms” shall include oxygen, sulfur and nitrogen.

The compounds of formula I may form salts which are also within the scope of
this invention. Pharmaceutically acceptable (i.e. non-toxic, physiologically
acceptable) salts are preferred, although other salts are also useful, e.g., in isolating or
purifying the compounds of this invention.

The compounds of formula I may form salts with alkali metals such as
sodium, potassium and lithium, with alkaline earth metals such as calcium and
magnesium, with organic bases such as dicyclohexylamine, tributylamine, pyridine
and amino acids such as arginine, lysine and the like. Such salts can be formed as
known to those skilled in the art.

The compounds for formula I may form salts with a variety of organic and
inorganic acids. Such salts include those formed with hydrogen chloride, hydrogen
bromide, methanesulfonic acid, sulfuric acid, acetic acid, trifluoroacetic acid, oxalic
acid, maleic acid, benzenesulfonic acid, toluenesulfonic acid and various others (e.g.,
nitrates, phosphates, borates, tartrates, citrates, succinates, benzoates, ascorbates,
salicylates and the like). Such salts can be formed as known to those skilled in the art.

In addition, zwitterions (“inner salts”) may be formed.
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All stereoisomers of the compounds of the instant invention are contemplated,
cither in admixture or in pure or substantially pure form. The definition of
compounds according to the invention embraces all the possible stereoisomers and
their mixtures. It very particularly embraces the racemic forms and the isolated

5 optical isomers having the specified activity. The racemic forms can be resolved by
physical methods, such as, for example, fractional crystallization, separation or
crystallization of diastereomeric derivatives or separation by chiral column
chromatography. The individual optical isomers can be obtained from the racemates
from the conventional methods, such as, for example, salt formation with an optically

10 active acid followed by crystallization.

Compounds of formula I may also have prodrug forms. Any compound that
will be converted in vivo to provide the bioactive agent (i.e., the compound for
formula ]) is a prodrug within the scope and spirit of the invention,

Various forms of prodrugs are well known in the art. For examples of such

15 prodrug derivatives, see:

2) Desipn of Prodrugs, edited by H. Bundgaard, (Elsevier, 1985) and
Methods in Enzymology, Vol.42, p. 309-396, edited by K. Widder, et al. (Acamedic
Press, 1985); '

b) A Textbook of Drug Design and Development, edited by Krosgaard-

20 Larsen and H. Bundgaard, Chapter 5, “Design and Application of Prodrugs.” by H.
Bundgaard, p. 113-191 (1991);
c) H. Bundgeard, Advanced Drug Delivery Reviews, 8, 1-38 (1992);

It shounld farther 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 use of
a compound of formnula I, or 2 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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mammalian animal, such as a human being, in need of such treatment which
comprises administering to said animal an effective amount of a compound of formula
I or a pharmaceutically acceptable salt thereof as defined berein before.

The compounda described herein also inhibit other receptor tyrosine kinases
including HER1 and HER2 apd are therefore useful in the treatment of proliferative
disorders such as psoriasis and cancer. The HER1 receptor kinase has been ahown to
be expressed and activated in many solid tomors including non-amall cell lung,
colorectal, and breast cancer. Similarly, the HER2 receptor kinase has been shown to
be overexpressed in breast, ovarian, lung and gastric cancer. Monoclonal antibodies
that downregulate the abundance of the HER2 receptor or inhibit signaling by the
HER] receptor have shown anti-tumor efficacy in preclincal and clinical studies. It is
therefore expected that inhibitors of the HER1 and HER2 kinases will have efficacy
in the treatment of tumors that depend on signaling from either of the two receptors.
The ability of these compounds to inhibit HER1 further adds to their use as aati-
angiogenic agents, See the following documents and references cited therein:
Cobleigh, M. A., Vogel, C. L., Tripathy, D., Robext, N. J., Scholl, S., Fehrenbacher,
L., Wolter, J. M., Paton, V., Shak, S., Lieberman, G., and Slamon, D. J.,
“Multinational study of the efficacy and safety of humanized anti-HERZ monoclonal
antibody in women who have HER2-overexpressing metastatic breast cancer that has
progressed after chemotherapy for metastatic disease”, J. of Clin. Oncol. 17(9), p.
2639-2648 (1999); Baselga, J., Pfister, D., Cooper, M. R., Cohen, R, Burtness, B.,
Bos, M., D’ Andrea, G., Seidman, A., Norton, L., Gunnett, K., Falcey, J., Anderson,
V., Waksal, H., and Mendelsohn, J., “Phase I studies of anti-epidermal growth factor
receptor chimeric antibody C225 alone and in combination with cisplatin”, J. Clin.
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,
gequential or separate administration of the individual components of the treatment.
The compounds of this inveation may also be useful in combination with known anti-
cancer and cytotoxic agents and treatments, including radiation. If formulated asa
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fixed dose, such combination products employ the compounds of this invention within
the dosage range described below and the other pharmaceatically active agent within
its approved dosage range. Compounds of formnla I may be used sequentially with
known anticancer or cytotoxic agents and treatment, including radiation when a
combination formulation is inappropriate.

In the field of medical oncology it is normal practice to use a combination of
different forms of treatment to treat each patient with cancer. In medical oncology the
other component(s) of such conjoint treatment in addition to the antiproliferative,
antiangiogenic and/or vascular permeability reducing treatrnent defined herein before
10  may be: surgery, radiotherapy or chemotherapy. Such chemotherapy may cover three
main categories of therapeutic agent:

@) antiangiogenic agents that work by different mechanisms from those
defined hereinbefore (for example, linomide, inhibitors of integrin
avp3 function, angiostatin, razoxane); :

(ii) cytostatic agents such as antiestrogens (for example, tamoxifen,
toremifene, raloxifene, droloxifene, iodoxifene), progestogens (for
example, megestrol acetate), aromatase inhibitors (for example,
anastrozole, letrozole, borazole, exemestane), antihormones, _
antiprogestogens, antiandrogens (for example, flutamide, nilutamide,
bicalutamide, cyproterone acetate), LHRH agonists and antagonists
(for example, gosereline acetate, leuprolide), inhibitors of testosterone
Sa-~dihydroreductase (for example, finasteride), farnesyltransferase
inhibitors, anti-invasion agents (for example, metalloproteinase
inhibitors such as marimastat and inhibitors of urokinase plasminogen
activator receptor function) and inhibitors of growth factor function,
(such growth factors include for example, EGF, FGF, platelet derived
growth factor and hepatocyte growth factor such inhibitors include

- growth factor antibodies, growth factor receptor antibodies such as
Avastin® (bevacizumab) and Erbitux® (cetuximab); tyrosine kinase
inhibitors and serine/threonine kinase inhibitors); and

(i) antiproliferative/antineoplastic drugs and combinations thereof, as used
in medical oncology, such as antimetabolites (for example, antifolates
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like methotrexate, fluoropyrimidines like 5-fluorouracil, purine and
adenosine analogues, cytosine arabinoside); Intercalating antitumour
antibiotics (for example, anthracyclines such as doxorubicin,
daunomycin, epirubicin and idarubicin, mitomycin-C, dactinomycin,
mithramycin); platinam derivatives (for example, cispletin,
carboplatin); alkylating agents (for example, nitrogen mustard,
melphalan, chlorambucil, busulphan, cyclophosphamide, ifosfamide,
nitrosoureas, thiotepa; antimitotic agents (for example, vinca alkaloids
such as vincristine and taxoids such as Taxol® (paclitaxel), Taxotere®
(docetaxel) and newer microbtubule agents such as epothilone analogs,
discodermolide analogs, and eleutherobin analogs); topoisomerase
inhibitors (for example, epipodophyllotoxins such as etoposide and
teniposide, amsacrine, topotecan); cell cycle inhibitors (for exampl,e
flavopyridols); biological responge modifiers and proteasome
inhibitors such es Velcade® (bortezomib).

As stated above, the fornmla I compounds of the present invention are of
interest for their antiangiogenic and/or vascular permesbility reducing effects. Such
compounds of the invention are expected to be useful in a wide range of disease states
including cancer, diabetes, psoriasis, theumatoid arthritis, Kaposi's sarcoma,
hacmangioma, obesity, acute and chronic nephropathies, atheroma, artexial restenosis,
atoimmune diseases, acnte 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
variety of cencers, 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 skip, including
squamous cell carcinoma;

-hematopoietic tamors of lymphoid lineage, including lenkemia,
acute lymphocytic leukemia, acute lympboblastic leukemia, B-cell
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lymphoma, T-cell lymphoma, Hodgkins lymphoma, non-Hodgkins
lymphoma, hairy cell lymphoma and Burkett's lymphoma;

-hematopoietic tumors of myeloid lineage, including acute and
chronic myelogenous leukemias, myelodysplastic syndrome and
promyelocytic leukemia;

-tumors of mesenchymal origin, including fibrosarcoma and
rhabdomyosarcoma;

- tumors of the central and peripheral nervous system, including
astrocytoma, neuroblastoma, giioma and schwammomas; and

-other tumors, including melanoma, seminoma, teratocarcinoma,
osteosarcoma, xenoderoma pigmentosum, keratoctanthoma, thyroid
follicular cancer and Kaposi’s sarcoma.

Due to the key role of kinases in the regulation of cellular proliferation in
general, inhibitors can act as reversible cytostatic agents which may be useful in the
treatment of any discase process which features abnormal cellular proliferation, e.g.,
benign prostate hyperplasia, familial adenomatosis polypogis, neuro-fibromatosis,
atherosclerosis, pulmonary fibrosis, arthritis, psoriasis, glomerulonephritis, restenosis
following angioplasty or vascular surgery, hypertrophic scar formation, inflammatory
bowel disease, transplantation rejection, endotoxic shock, and fungal infections.

Compounds of formulaI may induce or inhibit apoptosis. The apoptotic
response is aberrant in a variety of human diseases. Compounds of formula I, as
modulztors of apoptosis, will be useful in the treatment of cancer (including but not
limited to those types mentioned hereinabove), viral infections (including but not
limited to herpevirus, poxvirs, Epstein-Barr virus, Sindbis virus and adenovirus),
prevention of AIDS developrent in HIV-infected individuals, autoimmune diseases
(including but not limited to systemic lupus, erythematosus, antoimmune mediated
glomerulonephritis, rheumatoid arthritis, psoriasis, inflammatory bowel disease, and
autoimmune diabetes mellitus), nenrodegenerative disorders (including but not
limited to Alzheimer’s disease, AIDS-related dementia, Parkinson's disease,
amyotrophic lateral sclerosis, retinitis pigmentosa, spinal muscular atrophy and
cerebellar degeneration), myelodysplastic syndromes, aplastic anemia, ischemic
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injury agsociated with myocardia) infarctions, stroke and reperfusion injury,
arthythmia, atherosclerosis, toxin-induced or alcohol related liver diseases,
hematological diseases (inclading but not limited to chronic anemia and aplastic
anemia), degenerative diseases of the musculoskeletal system (including but not
limited to osteoporosis and arthritis) aspirin-sensitive rhinosinusitis, cystic fibrosis,
multiple sclexosis, kidney diseases and cancer pain.

The compounds of formula I are especially useful in treatment of tumors
having a high incidence of tyrosine kinase activity, such as colon, lung, and pancreatic
tumors. By the administration of a composition (or a combination) of the compounds
of this invention, development of thmors in 8 mammalian host is reduced.

Compounds of formula I may also be useful in the treatment of diseases other
than cancer that may be associated with signal transduction pathways operating
through growth factor receptors such as VEGFR-2 and FGFR-1.

The compounds of this invention may be formulated with a pharmaceutical
vehicle or diluent for oral, intravenous or subcutaneous administration. The
pharmaceatical composition can be formulated in a classical manner using solid or
liquid vehicles, diluents and additives appropriate to the desired mode of
administration. Orally, the compounds can be administered in the form of tablets,
capgules, granules, powders and the like. The compounds may also be administered
as suspensions using carriers appropriate to this mode of administration. The
compounds may be administered in a dosage range of about 0.05 to 300 mg/kg/day,
preferably less than 200 mg/kg/day, in a single dose or in 2 to 4 divided doses.

M tion

Certain compounds of forrm!la I may be prepared according to the following
schemes and the knowledge of one skilled in the art.

All tempegatures 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 cluting with 90% aqueous methanol containing
0.1% TFA as buffer solution and monitoring at 220 nm. For analytical HPLC 0.2%
phosphoric acid was used instead of TFA. Al of the synthesized compounds were
characterized by at least proton NMR and LC/MS. During work up of reactions, the
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organic extract was dried over magnesium sulfate (MgSO,), unless mentioned
otherwise. m
The following abbrevisations are used for the commonly used reagents. Et,O;
diethyl ether, Na;SO,; sodium sulfate; HCl; hydrochloric acid, NaOH; sodinm
5  hydroxide, NaCl; sodium chloride, Pd/C ; palladium on carbon, K2HPO4; potassium
monohydrogen phosphate, K2COs; potassium carbonate, NaHCOs; sodium

bicarbonate, LiOH; lithium hydroxide, RT; room temperature, TFA; trifluoroacetic

acid, h; hour.
10 Scheme 1
xI Oﬂd ang
‘ééu Alkoxide HN agent
P step 1 %N N2 step 2
WO 0071129 1
ond oRd
HO e Ny Peroxide Ay Alkylation
\ "~N’J step 3 HO—\ N.,NJ step 4
2 3
or? OH
H+ = N ——
R0 N\ N..NJ step 5 \ ""N/J step 6
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o
L F X! = halogen, R°=R" = lower alkyl, phenyl etc.
— N R2= H, benzyl
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Step 1
A compound from PCT Publication WO 0071129 is converted to an ether

(etherified) at the 4-position, for example, by treatment with phenoxide or methoxide
or ethoxide anion.

Step 2
Compound 1 can then be treated with an alkylating agent such as methyl
magnesium bromide or methyl magnesium chloride, at low temperatures to afford

compound 2.

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

temperature to afford phenolic compound 3.

Step 4

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

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

Step 6

Compound 5 of this scheme is converted to compound 6 by first converting to
chloroimidate as described above followed by alkylation of the resulting
chloroimidate with a hydroxy fluoroindole in the presence of a base such as potassium
carbonats in a polar solvent such as dimethyl formamide to afford protected
compound 6.
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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 B can then be treated with an alkylating agent such as methyl
magnesium bromide or methyl magnesium chloride, at low temnperatures 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.

cheme 3

-25-



WO 2004/009542 . PCT/US2003/022755 .

N*

D_.N +O 0
F  acetoacetate alkoxide
—_— b — |
F step 1 F step 2 F
F o,

;"‘_'D_ 0,;. i
F
7 R 12

Ose

deprotaction H
step 3 F step 4 HO
: F
14

O

OH
13

Step 1
5 A fluorinated compound such as trifluoro nitrobenzene can be reacted with a

nucleophile such as ethy] 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 sodium

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

Step 3
Deprotection of the alkoxy group of Compound 12 of this sclieme 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.
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4-(4-Fluoro-2-methyl-1 H-indol-5-yloxy)-5-methylpyrrolo[2,1-f][ 1,2 4]triazin-6-ol

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

ester

A mixture of 4-hydroxy-5-methylpyrrolof2,1-f){1,2,4]triazine-6-carboxylic
acid ethyl ester (60.0g, 271.2 mmol, for preparation see WO 0071129), phosphorus
oxychloride (30.3 mL, 325.4 mmol) and diisopropylethyl amine (37.7 mL, 217 mmol)
in toluene (800 mL) was heated to reflux under argon for 18 h and then cooled to
room temperature, The mixture was concentrated on rotovap and the residue was
diluted with dichloromethane (1000 mL) and cold sodium bicarbonate solution (300
mL). The resulting mixture was stirred at room temperature for 10 min. The
separated organic layer was washed with cold brine (300 mL), dried, and concentrated
in vacuo. The crude material was purified by chromatography on silica gel eluting
with dichloromethane to provide the desired compound (64.8 g, 99%) as a yellow
solid.

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

ester

To a solution of compound A of this example (23 g, 96 mmol) in
tetrahydrofuran (0.6 L) under argon at 0 °C was added sodium ethoxide in ethanol
(21% w/w, 43 mL, 115.2 mmol) dropwise over 20 min. The reaction was stirred at 0
°C for 1 hr, diluted with ethyl acetate and washed with ammonium chloride solution
and brine. The organic layer was dried, concentrated and the residue was purified by
chromatography on silica gel eluting with dichloromethane followed by 50% ethyl
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acetate in hexanes to provide the desired compound (23.5 g, 98%) as a white solid.
LC/MS; (M+H)* = 250.17

C.  2-(4-Ethoxy-5-methylpyrrolo[2,1-fl[1,2 4]triazin-6-yl)-propan-2-ol

To a solution of compound B of this example in THF (2.5 L) at 0 °C was
slowly added methyl magnesium bromide (3M in Bt;0, 360 mL, 1.08 mol) with
addition funnel. The mixture was allowed to warm to room temperature, whereupon
stirring was continued for 4 h. The reaction was quenched by ammoninm chloride
solution end extracted with ethyl acetate. The organic Iayer was washed with sodium
chloride solution and dried, to afford the desired compound (78 g, 100%) as a yellow
solid. LC/MS; (M+H)* = 236.1

D. 4-Ethoxy-5-methylpyrrolo{2,1-f1{1,2,4]trlazin-6-0l

A mixture of hydrogen peroxide (30%, 10.3 mL, 178.5 mmol) and boron
trifluoride dicthyl 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
acetate, dried, and concentrated in vacuo to provide Compound D (26g, 76%).
LCMS; M+R)" = 194.2

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

A mixture of compound D of this example (1 g, 5.2 mmol), benzyl bromide
(0.62 mL, 5.2 mmol) and potassium carbonate (2.1 g, 15.5 mmol) in dimethyl
formamide (10 mL) was stirred at room temperature for 12 h. The reaction was
diluted with ethyl acetate and washed with water, 10% lithium chloride solution and
brine. The organic layer was dried (NaxSO4) and concentrated in vacuo to give
Compound E (1g) as yellow solid which was used without further purification for the
next step.

K. 6-Benzyloxy-5-methylpyrrolo[2,1-f]{1,2 4])triazin-4-ol
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Compound E of this example (90 g, crude) in 1N HCI] (600 mL) and ethanol 0/
(800 mL) was heated to reflux for 4 h. A =olid precipitated which was collected by
filtration, washed with a mixed solvent (water /ethanol/ methanol = 4/4/2) and dried to
give a off-white solid, which was washed with dichloromethane to afford Compound
P (65 g) as & white solid. LC/MS; (M+H)" = 256.2

G.  6-Benzyloxy-4-chloro-5-methylpyrrolo[2,1-f][1,2,4]triazine

A mixture of compound F of this example (10 g, 39.2 mmol), phogphorus
oxychloride (4.4 mL, 47.1 mmol) and diisopropylethyl amine (5.5 mL, 31.4 mmol) in
toluene (150 mlL.) was stirred at 85 °C for 2 h and then more phosphorusg oxychloride
(1.1 mL, 11.8 mmol) was added. After 2 h, additional phosphorus oxychloride (1.1
mL, 11.8 mmol) was added. The reaction mixture was continuously stirred at 85 °C
for 1h and then concentrated. The residue was dissolved in dichloromethane, washed
with cold sodium bicarbonate solution, dried, and concentrated in vacuo. The crude
material was purified by chromatography on silica gel eluting with dichloromethane
to provide Compound G (9.9 g, 93%) as a yellow solid.

H. 6-Benzyloxy-4-(4-fluoro-2-methyl-1H-indol-5-yloxy)-5-

methylpyrrolo[2,1f][1,2 4}triazine

A solution of 4-fluoro-2-methyl-/H-indol-5-01 (6.47 g, 39.2 mmol, Example
2) in dimethyl formamide (100 mL) was degassed with argon and then cooled to —20
°C. Sodium hydride (60% in oil, 1.57 g, 39.2 mmol) was added in one portion. The
reaction mixture was allowed to warm to 0 °C with stirring over 30 min, cooled back
to -20°C and a solution of Compound G of this example in dimethyl formamide (100
mL) was added in one portion. The reaction was warmed to room temperature. After
30 min, the mixture was acidified with 1N HCl (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
tan solid. LC/MS; M+H)" = 403.1
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L 4-(4-Fluoro-2-methyl-1 H-indol-5-yloxy)-5-methylpyrrolo[2,1-

f1[1,2,4]triazin-6-0l

A mixture of Compound H of this example (15 g, 37.3 mmol), ammonium
formate (12 g, 190 mmeol) and Pd/C (10%, 1.5 g) in dimethyl formamide (100 mL)
was stirred at room temperature for 2 h. 'I'Immixlm:lswasﬁlwtedi:hl'mlghCe.liteo and
the filtrate was diluted with ethyl acetate and washed snccessively with 10% lithium
chloride solution (2X), 5% sodium bicarbonate solution (2X) and brine. ‘The organic
layer was dried (Na;S0,), and concentrated in vacuo o gave a light-brown solid,
which was washed with dichloromethane to afford the title compound (7.8 g, 64%) as
an off-white solid. MS: [M+H]* = 313.2. 'HNMR (CDCl): 5 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).

Example 1 can also be prepared by the alternate route described below.

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

ester

A 10 L reactor was charged with 4-hydroxy-5-methyl-pyrrolo[2,1-
f][1,2,4]triazine-6-carboxylic acid ethyl ester (155.1 g, 0.7 mol) and toluene (2.7 L).
Phosphorous oxychloride (128.8 g, 78 mL, 0.84 mol) was then added followed by the
addition of diisopropylethylamine (94.2 g, 127 mL, 0.7 mol). The reaction mixture
was stirred for 5 min at room temperature and then heated at reflux for 20 h. HPLC
analysis indicated complete disappearance of starting material. The reaction mixture
was then cooled to 0 °C and cold K3HPO, solution (527 g in 2.4 L of water) was
added at a rate to maintain the internal temperature of the reaction mixture below 5
°C. The final pH of the mixture was 8. The mixture was then stirred at between 0°C
to 5 °C for 20 min and then at room temperature for 1 h. The organic phase was
separated and washed with K;HPO, solution (85 g in 405 mL of water) and water
(345 mL) and then filtered and concentrated in vacuo until yellow solids bepan to
precipitate. Dimethy] formamide (1 L) was added and the remaining toluene was
removed in vacuo (bath temperature = 38 °C, pressure = 9 Torr). After
concentration, approximately 4% toluene was observable by HPLC.
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J. 4-(4-Fluoro-2-methyl-1H-indol-5-yloxy)-5-methylpyrrolo{2,1- {7

f1[1,2,4]triazine-6-carboxylic acid ethyl ester

The residue from previous step A-1 was transferred to a 10 L reactor and
dimethyl formamide (1.1 L) was added followed by K2CO3 (276 g, 2.1 mol) and 4-
fluoro-2-methyl-1H-indol-5-0l (109.5 g, 0.7 mol). The reaction mixture was stirred
at ambient temperature for 16 h and then cooled to 0 °C. Water (2.0 L) and ethyl
acetate (2 L) were added at a rate 30 as to maintain the internal temperatre below 20
°C. The phases were then separated and the aqueouns phase was extracted with ethyl
acetate (2 L). The combined organic extracts were then washed with water (2 L),
10% agqueous LiCl (2 L) and water (2 L). Toluene (1 L) was then added and the
organic extracts were concentrated in vacuo. Additional toluene (500 mL) was added
and the mixture was reconcentrated in vacuo. LC/MS; (M+H)* = 369.4. 'HNMR
(CDCls): § 1.41 (t, 3H, J="7.15Hz ), 2.45 (s, 3H), 2.87 (s, 3H), 4.39 (q, 2H, J=7.15
Hz), 6.34 (s, 1H), 6.98 (dd, 1H), 7.08 (d, 1H, J = 8.25 Hz), 7.90 (s, 1H), 8.15 (s, 1H).

K.  2-[4-(4-Fluoro-2-methyl-1H-indol-5-yloxy)-S-methyl-pyrrolo[2,1-

fl(1,2,4]triazin-6-yl]-propan-2-ol

The residue from the previous step (step J) was transferred to & 10 L reactor
and enough toluene was added to provide a total reaction volume of 1.1 L. THF (1.1
L) was then added followed by the addition of LiCl (140 g) and the reaction mixture
was cooled to 0 °C. Methyl magnesium bromide [1.4 M in toluene, THR (75:25), 2.1
L, 2.8 mol] was then added at a rate 30 as to maintain an intemal temperature 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
starting material was still observable by HPLC. The reaction mixture was then
recooled to 5 °C and an additional 100 mL of methylmagnesium bromide was added
and the mixture was stirred for an additional 1.5 h. Ethyl acetate (1.5 L and a solution
of 15% NH,C1 (3.2 L) and) were then added 50 as maintain an internal temperature
below 5 °C. The layers were then separated and the aqueous phase was extracted with
ethyl acetate (2 L). The combined organic layers were washed with 15% NH,CI (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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(5 L) using a water bath (T=37 °C) to aid dissolution. The solution was then passed
through a short pad of silica gel (400 g) and the pad was washed with
dichioromethane (7 L) and 5% ethyl acetate/dichloromethane (1.2 L). The filtrate was
evaporated to yield an off-white solid to which ethyl acetate (1.2 L) was added. The
resulting slurry was transferred to a'10 L reactor and a clear solution was obtained
after stirring for 2 h at 50 °C. The solution was then cooled to ambient temperature
and a white solid precipitated. Heptane (2.6 L) was then added and the mixture was
stirred at room temperature for 20 h. The resulting solids were filtered, washed with
beptane (1 L) and dried under reduced pressure at 50 °C for 24 h. 2-[4-(4-Fluoro-2-
methyl-1H-indol-5-yloxy)-5-methylpyrrolo[2,1-f][1,2,4]triazin-6-y1]-propan-2-0] was
obtained as a white solid (186 g, 75% over 3 steps). LC/MS; (M+H)* = 355.4

I-L  4-(4-Fluoro-2-methyl-1H-indol-5-yloxy)-5-methyipyrrolo[2,1-

1l[1,2,4)triazin-6-o0l

To a solution of BR:eOEt, (120 mL, 0.948 mol) in dichloromethane (200 mL)
at 0 °C was added HaO (50% squeocus solution, 4.6 mL, 0.079 mol). The reaction
mixture was stirred at O °C for 30 min and then cooled to —20 °C. In a separate flask,
2-[4(4-fluoro-2-methyl-IH-indol-5-yloxy)-5-methylpymrolo[2,1-f][ 1,24 ]triazin-6-y1]
propan-2-o] from previous step (20 g, 0.0564 mol) was dissolved in dichloromethane
(400 mL) using indirect heat to achieve complete dissolution. This solution was then
added rapidly via canula (addition time = 20 min) to the peroxide solution. The
Monhmpu_ahueduﬂngthcaddiﬁonwasbetwm—lS'C and -25 °C. After the
addition was complete, the reaction temperature was raised to —15 °C and maintained
at that temperature for an additional 40 min. The reaction mixture was quenched by
the addition of Na;SOs (200 mL, 20% aqueous solution) and ethanolamine (33%
aqueouns 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 fannel. The layers were
separated and the aqueous phase was extracted with ethyl acetate (100 mL). The
combined organic layers were washed with 5% aqueous citric acid (100 mL), 10%
aqueous NaHCO, (100 mL), water (2 x 100 mL), and brine (100 mL) and then dried,
filtered and concentrated in vacuo to afford an orange foam, The crude material was
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loaded onto a Florisil® column using tetrahydrofuran as the loading solvent and the
column was eluted with 30% ethyl acetate/heptane. The fractions containing the
desired product were collected and concentrated in vacuo and then recrystallized from
ethyl acetate/heptane. The solids were collected and washed with heptane to afford
(9.1 g, 52%) of the desired product as ap off-white solid. The filtrate was
concentrated in vacuo and purified on silica gel using 40% ethyl acetate/heptane as
the eluent to afford and additional 2.5 g (149) of the desired product. Total yield of
4-(4-fluoro-2-methyl-1H-indol-5-yloxy)-5-methylpyrrolo[2,1-f][1,2,4]triazin-6-0l was
(11.6 g, 66%).

Reverse phase HPLC: 3.75 min (YMC S5 ODS column 4.6 x SO mm, 10-90%
aqueous methanol over 4 minutes containing 0.2% phosphoric acid, 4 mL/min,
monitoring at 220 nm). LC/MS; (M+H)* = 313.2

Example 2

H
N
Ji;lrcm
OH

F
4-Fluoro-2-methyl-1H-indol-5-ol

A. 1-(2,3-Difluoro-6-nitrophenyl)-propan-2-one

A 10 liter reactor was charged with potassium tert-butoxide (570.6 g, 5.082
mol) and tetrahydrofuran (2 L). Overhead stirring was initiated and the resulting
suspension was cooled to 11 °C before ethyl acetoacetate (668 mL, 5.082 mol) was
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 tetrahydrofuran (1 L). The addition required
35 min and an exotherm was observed. The rate of addition was controlled so an
internal temperature of 21 °C was not exceeded. After addition was complete, the
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resulting brown reaction mixture was warmed to RT and stirred for 2.5 h, at which
time, LC analysis indicated 100% conversion with no trace of 1,2,3-
trifluoronitrobenzene remaining. The reaction mixture was recooled to 15 °Cand 3 L
of 1 N HC] were slowly added over 15 min and the brown solution eventually became
a clear yellow solution. The pH of the aqueous phase was ~ pH 4. The mixture was
extracted with ethyl acetate (2 x 1 L) and the combined organic extracts were washed
with brine (1 L) and concentrated in vacuo to afford an orange oil.

The oil obtained was charged into a 10 L reactor and dissolved in glacial
acetic acid (1 L). Sulfuric acid (conc., 1 L) was then added and a vigorous evolution
of gas was observed in addition to a slight exotherm. Mechanical stirring was
initiated and the reaction mixture was heated at 70 °C for 3 h, after which time LC
analysis indicated 100% conversion. The reaction mixture was cooled to between
15°C to 20 °C and ethyl acetate (3 L) was added followed by the addition of water (6
L). No visible interface was observable. Seven liters of aqueous phase were
separated and then extracted with ethyl acetate (2 x 2 L). At this time, a visible
interface was observable. The combined organic extracts were washed with 1 N
NaOH (6 x 1 L) (the pH of the aqueous phase was 6.6) and brine (3 x 1 L). The
brown organic extracts were concentrated nnder reduced pressure (bath temperature
35 °C, 36 torr) for ~10 h to afford 569 g of the desired compound as a crude brown
oil which was 82% AP by HPLC.

Residual ethy] acetate was 3% by GC . KF: 0.25%. "H and *C NMR matched

reported data. Mgjor impurity: para regioisomer.

B. A mixture of 1{2,3-difluoro-6-nitrophenyl)-propan-2-one (183 g) and
potassium carbonate (100 g) in methanol (1 L) was heated at reflux for 3 h. The
reaction mixture 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 sepamated aqueons layer was neutralized with 2N HCI and extracted with
ethyl acetate (2 x 500 mL). The combined organic layer was washed with brine, dried
(Na;SO,) 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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propan-2-one (121 g, 71%) as a yellow solid. LC/MS; (M+H)* = 228.2, ’KL}

C. A mixture of 1-(2-fluoro-3-methoxy-6-nitrophenyl)-propan-2-one from
previous step (454 mg, 21 mmol) and pyridinium chloride (0.9 g, 7.8 mmol) was
stirred at 180°C for 75 min. The reaction was cooled to room temperature, diluted
with IN HCl (3mL) and ethyl acetate (10 mL) and filtered. The filtrate was washed
with brine (2x), dried and concentrated in vacuo to give 1<{2-fluoro-3-hydroxy-6-
nitrophenyl)-propan-2-one (410 mg, 96 %) as a grey solid, which was used without
further purification for the next step. LC/MS; (M+H)* = 214. 'THNMR (CDCly): §
2.37 (s, 3H), 4.22 (3, 2H), 6.95 (dd, 1H), 7.95 (d, 1H, J=9.35 Hz).

D. 1-(2-fluoro-3-hydroxy-6-nitrophenyl)-propan-2-one from previous step (50 g,
0.234 mol) was added to 2 liter round bottom flask. Water (1 L) was added, and the
yellow suspension was stirred at RT . Sodium dithionite (225 g, 5.5 eq) was added in
one portion and the reaction mixture was stirred and kept <30 °C nntil HPLC analysis
indicated no starting material remained (typically less than 1 hour). Upon completion,
the reaction mixture was cooled to 0 °C and the tan solid product was collected by
vacuum fHltration. The wet product was dried at <50 °C under house vacuum to _
afford 4-fluoro-2-methyl-1H-indol-5-0l (31.4 g, 81% yield) which was isolated as a
tan crystalline powder. The material had an HPLC purity of >99.8. 'HNMR
(CDCls, 400 MHz) § 7.8 (s, 1H), 6.9-6.7 (m, 2H), 6.2 (8, 1H), 4.7 (s, 1H), 2.4 (s, 3H).
13C NMR (CDCl;, 100 MHz) § 145.7, 143.4, 137.5, 136.7, 134.4, 120.1, 112.7,
106.8, 95.4, 13.3.

Also, 1-(2,3-difluoro-6-nitrophenyl)-propan-2-one could be converted to the
title compound by an alternate route as described below.

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

To a solution of 1-(2,3-difluoro-6-nitrophenyl)-propan-2-one (2.5 g, 82%
purity by HPLC analysis, 9.54 mmol) were added benzyl aicobol (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 analyzis indicated complete reaction.. After
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cooling to RT, the reaction mixture was diluted with dichloromethane (18 ml) and
ncutralized to pH 6-7 with 1 N HCL. The layers were separated and the organic phase
was washed with brine and collected. With stirring, beptane (30-25 mL) was added to
the organic solution whereupon crystallization was initiated. The resulting slurry was
cooled to 0-5 °C and stirred for an additional 1 h. The slurry was then filtered and the
filter cake was washed with heptane. The yellow-brown solids were then dried in
vacuo gt 50 °C for 12-15 h to afford of the desired compound (1.6 g) which was 95 %
pure by HPLC analysis. HPLC method: Column: YMC Pack Cyano 3jum, 4.6x50 mm
Solvent A: 0.05% TFA in MeOH:Water (20:80), Solveat B: 0.05% TFA in MeOH:
water (20:80), Wavelength: 254 om Flow Rate: 3 mL/min. Gradient Time: 3 min.
Final %B: 100 Initial Hold: 0.5 min. Start %B: 0. Typical Retention Times: SM, 1.2
min; Product 2.2-2.3 min.

F.  4-Fluoro-2-methyl-1H-indol-5-o1

To a solution of compound E from previous step (20.00 g, 66.03.30 mmol) in
methanol under a nitrogen atmosphere (300 mL) at room temperature in the absence
of light were added 10% Pd/C (2.0 g) and ammonium formate (60.0 g, 0.95 mol).

The reaction mixture was stirred for 3.5 h and then diluted with ethyl acetate (200
mL) and filtered through a Celite®/silica gel pad. The residue can then be purified by
either of the following methods:

After concentration in vacuo, the resulting residue was purified by
chromatography eluting with 30% ethyl acetate/hexanes to afford (7.32 g, 67%) of the
desired compound as a white solid after trituration with dichloromethane/hexanes.
After concentration in vacuo, the residue was dissolved in dichloromethane and
passed through a silica gel pad washing with dichloromethane. The filtrate was
concentrated in vacuo to afford (6.66 g, 61%) of the title compound as & white solid.

Compound E of this example can also be converted to 1-(2-fluoro-3-hydroxy-
6-nitrophenyl)-propan-2-one by the following two alternate methods.

-36-
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l-(z-ﬂnom-s-hydmxyjﬁ-nih-ophmyl)-pmpan-z-one

5 Method G-1: To a solution of 1-(3-benzyloxy-2-fluoro-6-nitrophenyl)-propan-2-one
(3.03 g, 10 mmol) in acetic anhydride (5 mL) and acetic acid (5 mL) at room
temperature was added hydrobromic acid (48% agueous solution, 3 mL). After
addition, the reaction was heated at 100 °C for 30 min and then cooled to room
temperature. To this mixture was added 10 mL of hexanes with stirring. The solution

10  was decanted and concentrated. The residue was diluted with ethyl acetate (50 mlL.)
and washed with brine (3 x 20 mL). The organic layer was dried and concentrated in
vacuo to provide 1-(2-fluoro-3-hydroxy-6-nitrophenyl)-propan-2-one (1.7 g, 80%) as
a brown solid, which was used in the next step without furliher purification. LC/MS;’
M+H)' = 2132

15 .

Method G-2: A mixture of 1-(3-benzyloxy-2-fluoro-6-nitrophenyl)-propan-2-one
(65.0 g, 0.214 mol) and pyridinium chloride (60.74 g, 0.526 mol) was stirred at 180
°C for 1 hr. The reaction mixture was cooled to room temperature, diluted with 3N
HCl (100 mL}) and ethyl acetate (500 mL) and filtered. The aqueous layer was

20 extracted with ethyl acetate (2X) and the combined organic layers were washed with
brine, dried (MgSQy),s filtered through a pad of silica gel and concentrated in vacuo.
The residve 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.

-37-



WO 200-/009542 PCT/US2003/022785

H. A mixture of 1-(3-benzyloxy-2-fluoro-6-nitrophenyl)-propan-2-one (9.09 g, 30
mmol) and Raney nickel (~ 5 g) in methanol (100 mL) was heated to 40 °C and then a
solution of hydrazine in methanol (15 mL) was added dropwise with vigorous stirring
over a period of 30 min. After refluxing for 1 h, the reaction mixture was cooled to

5 room temperature, filtered through Celite and concentrated. The crude material was
passed throngh a pad of silica gel eluting with dichloromethane and concentrated in
vacuo to provide 5-benzyloxy-4-fluoro-2-methyl-1H-indole (6.1 g, 80%) as a
yellowish oil. LC/MS; (M+H)*" = 256.3",
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What is Claimed is: 7(}(

1. A process for preparing a compound of formula (I)

0

wherein

X and Y are independently selected from O, OCO, S, SO, SO3, CO, CO,,
NR™, NR!CO, NR?CONR", NR“CO,, NR"*SO,, NR'*SO,NR!’, SO,NR®,
CONR'®, halogen, nitro, cyano, or X or Y are absent;

R' is hydrogen;

R? and R? are independently hydrogen, alkyl, substituted alkyl, alkenyl,
substituted alkenyl, alkynyl, substituted alkynyl, aryl, substituted aryl, heterocyclo,
substituted heterocyclo, aralkyl, substituted aralkyl, heteroaryl, substituted heteroaryl,
beterocycloalkyl or substituted heterocycloalkyl; with the proviso that when X is halo,
nitro or cyano, R? is absent, and, when Y is halo, nitro or cyano, R? is absent;

RSis H;

R, R®, R% RI%, R, R R® R RY RS R", R™® and R'® are independently
selected from the group consisting of hydrogen, alkyl, substituted alkyl, aryl,
substituted aryl, heteroaryl, substituted heteroary!, heterocyclo, or substituted
heterocyclo;

R*%is
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(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,
5 with the further provisos that:
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, SOz, NR'*CO;,, or NR'S0;;
or an enantiomer, diastereomer, or pharmaceutically acceptable salt, prodrug, or
solvate thereof,
10 which comprises the steps of
a) converting a compound of the formula

1
HG ) .

=" N

R°00OC A\ N*N’)

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

HeG OR*
=r" NN
R*O0OC \ N‘-N /)

1

where RY is lower alkyl, aryl, substituted aryl, heteroaryl or substituted heteroaryl, by
20 treatment with a phenoxide, or alkoxide,

b) alkylating Compound 1 to afford Compound 2 of the formula
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ne  OF oé\
HQ DNy

\ N\Nf)
2

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

afford compound 3 of the formula
5
d
=" N
HO—N\ N\N»)

3

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

formmla
10
d
=" N
Voo
N
4
where R? is benzyl or substituted benzyl,
15 e) hydrolyzing Compound 4 to afford Compound 5 of the formula
OH

HsC,
=== N
oL

5

-41-
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where R? is benzyl or substituted benzyl, and

f)  converting Compound 5 to Compound 6 of the formula

H
ey
F

Hy
=" %N
RO N2
5 e

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

chlaroimidate to afford Componnd 6 wherein R? is benzyl and deprotecting the

phenol by treatment with a hydrogen donor in the presence of a catalyst to afford
10 compound 6 where R? is hydrogen.

2.  The process according to Claim 1 wherein in step ¢), hydrogen peroxide
is used in the presence of a Lewis acid to convert the benzylic alcohol to the phenol.

15 3. A process for preparing a compound of the formula
H
N
/ Me

F
10
which comprises the steps of
20 a) reacting a compound of the formula

~42 -
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X! .
HsC
=" NN
HiC00C—4 |\ /)
N

7

where X, is halogen;
with a nucleophile to afford Compound 8 of the formula

H
N/ Me

ch F

=" VN
HiCO0C— N\
“N

b) treating Compound 8 with an alkylating agent at low temperature, to
afford Compound 9 of the formula
10

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

afford Compound 10 of the formula
15
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20

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

5. The process according to Claim 4 wherein the alkyl magnegium halide is
methyl magnesium bromide or methyl magnesium chloride.

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

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

8. A process for preparing a compound of the formula

H
QIN
Y, Me
HO

F
14

which comprises the steps of
a) reacting a fluorinated compound of the formula
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O +0”

b) with a nucleophile to afford Compound 11 of the formula

0\

.N+-O'

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

O +-0”

10 R 12
wherein R is a protecting group,

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

-45-
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050"

OH
13 ,and

e) cyclizing Compound 13 under reducing conditions to afford Compound

H
N
/Me
H
F

14

14,

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

10. The process according to Claim 8 wherein the reduction in step (d)
utilizes pyridininm chloride or pyridinium iodide or hydrogen bromide.

15 11. A pharmaceutical composition comprising at least one or more
compounds of Claim 1 in combination with a pharmaceutically acceptable carrier and
at Jeast one additional anti-cancer or cytotoxic agent.

12. A method for producing an antiangiogenic effect which comprises
20  administering to a mammalian species in need thereof, an effective antiangiogenic
producing amount of at least one compound made by the process of Claim 1.

13. A method for producing a vascular permeability reducing effect which
comprises administering {0 a mammalian species in need thereof an effective vascular

-46 -
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permeability reducing amount of at least one compound made by the process of Claim
1.

14. A method of inhibiting protein kinase activity of growth factor receptors
5 which comprises adminjstering to a mammalian species in need thereof, an effective
protein kinase inhibiting amount of at least one compound made by the process of
Claim 1.

15. A method of inhibiting tyrosine kinase activity of growth factor
10  receptors which comprises administering to a mammalian species in need thereof, an
effective tyrosine kinase inhibiting amount of at least one compound made by the
process of Claim 1.

16. A method for treating diseases associated with signal transduction
15 pathways operating through growth factor receptors, which comprises administering
to a mammalian species in need thereof a therapeatically effective amount of at least
one compound made by the process of Claim 1.
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Titulo: PROCESO PARA LA PREPARACION DE CIERTOS COMPUESTOS DE

(57) Resuman: La presente invencién se refiere
a un proceso  para preparar ciertos
compuestos de pirrolotriazina de la férmula
(I) y sales farmacéuticamente aceptables de
los mismos. Los compuestos de la férmula (I)
inhiben la actividad de la tirosina cinasa
de los receptores del factor de crecimiento,
tales como VEGFR-2 y FGFR-1l, por lo que los

hacen ttiles como agentes anti-cancer. Los
® compuestos de la férmula I también son
dtiles para el tratamiento de otras

enfermedades asociadas con las trayectorias
de transduccién de sefial que operan a través
de los receptores del factor de crecimiento.
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PROCESO PARA LA PREPARACION DE CIERTOS COMPUESTOS DE

PIRROLOTRIAZINA

CAMPO DE LA INVENCIGN

Esta invencién se refiere a procesocs nuevos, mejorados
para la preparaciftn de ciertos compuestos de pirrolotriazina
que inhiben 1la actividad de 1la tirosina cinasa de 1los
receptores del factor de crecimiento, tales como VEGFR-2
FGFR-1, por lo cual se hacen Gtiles como agentes anti-céncer.
Los compuestos preparados mediante los procesos de la
invencién son también d4tiles en el tratamiento de
enfermedades, ademds de célncer, gque se asocian con las
trayectorias de transduccidén de sefial que operan a través de
los factores de crecimiento y receptores anti-angiogénicos

tales como VEGFR-2.

ANTECEDENTES DE LA INVENCION

La angiogénesis normal juega un papel importante en una
variedad de procesos que incluyen el desarrollo embrifnico,
curacién de heridas, obesidad y varioe componentes de la
funcién reproductora femenina. La angiogénesis indeseable o
patolégica se ha asociado con estados de enfermedad que
incluyen retinopatia diabética, psoriasis, artritis
reumatoide, ateroma, sarcoma de Kaposi y hemangioma, asma,

cincer y enfermedad metastdtica (Fan et al., 1995, Trend
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Pharmacol. Sci. l1l6: 57-66, Folkman, 1995, Nature Medicine 1:
27-31). La alteracién de la permeabilidad wvascular se
considera que Jjuega un papel tantc en los procesos normal
como en el fisiopatoldgico (Cullinan-Bove et al, 1993,
Endocrineclogy 133: 829-837; Senger et al., 1993 Cancer and
Metastasis Reviews, 12: 303-324).

Los receptores de la tirocsina cinasa (RTKs) son
importantes en la transmisién de sefiales bioquimicas a través
de la membrana de plasma de las células. Estas moléculas de
transmembrana consisten caracteristicamente de un dominio de
ligando-enlace extracelular conectado a través de un segmento
en la membrana de plasma a un domini'o de tirosina cinasa
intracelular. El enlace del ligando al receptor resulta en la
estimulacién de la actividad de la tirosina cinasa asociada
con el receptor que lleva a la fosforilacién de los residuos
de tirosina tanto en el receptor comc en otras proteinas
intracelulares, lo que lleva a una variedad de respuestas
celulares. A la fecha, se han identificado por lo menos
diecinueve subfamilias de RTK distintas, definidas por la
homologia de Bsecuencia de aminoédcidos. Una de estas
subfamilias comprende actualmente el receptor de tirosina_
ciﬂgsa tipo fms, Flt o Fltl (VEGFR-1), el receptor que
contiene el dominio insertado en la cinasa, KDR (también
referido como Flk-1 o VEGFR-2), y otro receptor de tirosina

cinasa tipo fms, Flt4 (VEGFR-3) . Dos de estos RTKs
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relacionadog, Flt y KDR, han demoatrado ligar el factor de
crecimiento endotelial wvascular (VEGF) con alta afinidad (De
Vries et al., 1992, Science 255:989-99]1; Terman et al., 1982,
Biochem. Biophys. Res. Comm. 1992, 187: 1579-1586). La unidn
de VEGF a estos receptores expresados en células heterSlogas
se ha asociado con cambios en el estado de fosforilacién de
la tirosina de proteinas celulares y flujos de calcio. El
VEGF, junto con el factor de crecimiento de fibroblastos
dcidos y basicos (aFGF y DbFGF), se ha identificado como que
tiene actividad para promover el <crecimiento celular
endotelial in vitro. Se ha notado que el aFGF y bFGF se ligan
a y activan el receptor de tirosina cinasa llamado FGFR-1. En
virtud de la expresaidn restringida de estos receptores, 1la
actividad del factor de crecimiento de VEGF, en contraste con
la de los FGFs, es relativamente especifica hacia células
endoteliales. La evidencia reciente indica que el VEGF es un
estimulador importante de la angiogénespis tanto normal como
patolégica (Jakeman et al., 1993, Endocrinology, 133: B848-
859; Kolch et al., 1995, Breast Cancer Research and
Treatment, 36: 139-155) y permeabilidad vascular (Connolly et
al.; 1989, _J. Biol. Chem.-264: 20017-20024).

En adultos, las células endoteliales tienen un indice de
proliferacién bajo, excepto en casos de remodelacién de
tejido, tales como curacién de heridas y en el ciclo

reproductor femenino, y adipogénesis. Sin embargo, en estados
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patolégicos tales como el céancer, enfermedades vasculares
hereditarias, endometrioais, psoriasis, artritis,
retinopatias y aterocesclerosis, las células endoteliales
proliferan y se organizan activamente en los vasos. Durante
la exposiciébn a un estimulo angiogénico con factores de
crecimiento tales como VEGF y bFGF, las células endoteliales
vuelven a entrar al ciclo celular, proliferando, migrando y
organizidndcse en un canal tridimensional. Ahora, es
ampliamente aceptado gque la capacidad de los tumores para
expandirse y formar met&stasis depende de la formacién de
este canal vascular.

El enlace de VEGF o bFGF a su receptor correspondiente
resulta en la dimerizacién, autofosforilaciénm en residuos de
tirosina y activacién enzimitica. Estos residuos de
fosfotirosina sirven como sitios de “acoplamiento” para
moléculas de sefializaciébn 3’ especificas y la activacién
enzimitica que resulta en la activaciénm EC. La interrupcién
de estas trayectorias deberia inhibir la activacién celular
endotelial. La interrupcién de la trayectoria FGFR-1 también
deberia afectar la proliferacién celular del tumor, ya que
esta cinasa se activa en muchos tipos de tumores ademis de
prgliferar en células endoteliales. Finalmente, la evidencia
reciente también sugiere que la interrupcién de 1la
sefializacién VEGF inhibe la migracién celular endotelial, un

proceso critico en la formacién de canales vasculares.
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La sobreexpresién y activaciébn de VEGFR-2 y FGFR-1 en la
vascularidad asociada con el tumor, sugiere un papel para
estas moléculas en la angiogénesis del tumor. La angiogénesis
y el crecimiento posterior del tumor se inhibe por
anticuerpos dirigidos contra el ligando VEGF y receptores
VEGF, y por receptores VEGFR-2 solubles truncados (que
carecen de la secuencia de transmembrana y dominio de cinasa
citoplésmico). Las mutaciones dominantes introducidas ya sea
por VEGFR-2 o FGFR-1 gque resultan en una pérdida de actividad
enzimitica, inhiben el crecimiento del tumor in vivo. La
direccién antisentido de estos receptores o© sus ligandos
similares también inhibe la angiogénesis y el crecimiento del
tumor. La evidencia reciente ha aclarado, en parte, los
requerimientos temporales de estoa receptores en el
crecimiento del tumor. Parece que la geflalizacién VEGF es
critica en el crecimiento de tumor temprano y el bFGF es mis
importante a Gltimas fechas asociado con la expansifn del
tumor.

Los compuestos que pueden beneficiarse de los procesos
de la invencién incluyen los de las solicitudes de prioridad,
asi_como los compuestos descritos en la WO 00/71129, gque se '

incorporan en la presente por referencia en su totalidad.

BREVE DESCRIPCION DE LA INVENCION

La presente invencién proporciona un proceso para la
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preparacifn de ciertos compuestos de pirrolotriazina. E1
proceso de la invencién proporciona una preparacién util,
conveniente y mejorada de los derivados de pirrolotriazina
que contienen un grupc hidroxilo enlazado directamente al
anillo de pirrolotriazina.

El procesc de la invencién comprende, en una modalidad,
las etapas de hacer reaccionar una pirrolotriazina sustituida
con cloro con un anién de ©6xido para formar un é&ter;
convertir el é&ster a un alcohol bencilico, re-arreglar de
manera oxidante el alcochol para formar un fencl. El compuesto
de hidroxilo se algquila subsecuentemente con un agente
electrofilico para proporcicnar un compuesto sustituido con
fenoxi que se hidroliza para proporcionar una amida. Esta se
convierte al compuestc final formando primero un cloroimidato
y haciendo reaccionar éste con un agente de alquilacién, tal
como hidroxi fluoroindol en presencia de una base en un
solvente polar, para proporcionar el compuesto final.

En una segunda modalidad, la invencién proporciona un
proceso para preparar la porcidén del fluoroindol de los
compuestos usando un proceso nuevo y mejoradeo, gQue se somete
a las preparaciones a gran escala y proporciona derivados de
fluoroindol de- alta calidad. Ademis, loa derivados de
fluoroindol preparados usando el proceso descrito en la
presente son s6lidos estables que son féAciles de aislar y

tienen estabilidad a largo plazo, dando productos de mayor
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calidad que los derivados de fluoroindol preparados usando

los métodos alternativos.

DESCRIPCION DETALLADA DE LA INVENCION

La presente invencién proporciona un proceso para la
preparacién de ciertos compuestos de pirrolotriazina de 1la

f6rmula:

=y N
A% 2 "
H1
)]

sus enantiémeros, diasteredmeros y sales farmacéuticamente
aceptables, profdrmacos y solvatos de los mismos, que inhiben
la actividad de la tirosina cinasa de los receptores del
factor de crecimiento, tales como VEGFR-2. En la Férmula I y
a través de la especificacién, los simbolos anteriores se
definen como sigue:

X € Y se seleccionan independientemente de O, 0OCQ, S,
SO, S0, CO, COz, NR!, NR!cO, NR'2CONR', NRY@CO;, NR!®S0;,
NR'6sO,NR!’, SO,NR!®, CONR'®’, halégeno, nitro, ciano o X 6 Y
estan ausentes;

R! es hidrégeno:



R2 y R’ son independientemente hidrégeno, alquilo,
alquilo sustituido, alquenilo, alquenilo sustituido,
alquinilo, alquinile sustituido, arile, arilo sustituido,
heterociclo, hetercocicle sustituido, aralquile, aralquilo
sustituido, heteroarilo, heteroarilo sustituido,
heterocicloalquilo o© heterocicloalquilo sustituido; con la
condicién de que cuando X es halo, nitro o ciano, R? esta
ausente, y, cuando Y es halo, nitro o ciano, R?® ests ausente;

R® es H:

R7, R®, R, R, R!!, R!}?, R!3, RM, RIS, RIS, R!7, R!® y R!® ge
seleccionan independientemente del grupo dque consiste de
hidrégeno, alquilo, alguilo sustituido, arilo, arilo
sustituido, heteroarilo, hetercarilo sustituido, heterocicle
o heterocicle sustituido;

R es

£R*), en donde .n es igual a 0, 1 6 2 y cada R* se selecciona
ind;pendientemente del grupo gque consiste de hidrégeno,
fltor, cloro y metilo; y

R*! es metilo o hidrégeno,

con la condicidén adicional de que:
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a. R?® no puede ser hidrégeno si X es SO, S0;, NRYMc0, o
NR!%S0;; y

b. R} no puede ser hidrégeno si Y es SO, S0, NR3CO; o
NR!s0;.

El proceso de la invencién comprende, en una modalidad,
las etapas de:

a) convertir un compuesto de la férmula

xi
HsC
S’ NN

R*00C \ N‘Ngj

en donde R® es alquilo inferior o arilo y X! es halégeno, a un

compuesto 1 de la férmula

OoR?

=" ~N
R*00C \ N\th

en -donde Bd es alquilo .inferior, arilo, arilo sustituido,
heterocarilo o heteroarilo sustituido mediante el tratamiento
con un fendxido o alcédxido,

b) alquilar el Compuesto 1 para proporcionar el

Compuesto 2 de la férmula
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c) tratar el Compuesto 2 con un peroxido en presencia de
un acido de Lewis, para proporcionar el Compuesto 3 de la

férmula

HeC or?
e N
HO—Q N,N/)

d) alquilar el grupo fenol en el compuesto 3 para

proporcionar el Compuesto 4 de la férmula

H
=" N
RO\ N_
N
4

donde R? es bencilo o bencilo sustituido,
e) hidrolizar el Compuesto 4 para proporcionar el

Compuesto 5 de la férmula
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== N

donde R? es bencilo o bencilo sustituido, y

f) convertir el Compuesto 5 al Compuesto 6 de la férmula

*:'b,g F
Y A N
i

)

convirtiendo primero el compuesto 5 a un cloroimidato y
alquilando subsecuentemente el cloroimidato para proporcionar
el Compuesto 6, en donde R? es bencilo. La desproteccién del
fenol estd acompafiada por el tratamiento con un donador de
hidrégeno en presencia de un catalizador, para proporcionar
el compuesto 6§ donde R? es hidrégeno.

En una segunda modalidad de la invencién, el compuesto

iniciador de la férmula
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donde X, es haldgeno;
se hace reaccionar con un nucleéfilo para proporcionar el

Compuesto B8 de la férmula

ZXT

E
== N
HCO0C—, N\N/J
8 b ]

gue se trata con un agente de alquilacién a una baja

temperatura, para proporcionar el Compuesto 9 de la férmula

Meuo \ N"N')
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El Compuesto 9 después se trata con un peréxido en
presencia de un acido de Lewis para proporcionar el Compuesto

10 de la férmula

H
N
4
Me, F
=r” =N
\
NN
10 :

En una modalidad adicional de la invencidén, la parte del
fluoroindol puede prepararse como sigue:

a) hacer reaccionar un compuesto fluorado de la férmula

o e

con un nucledfilo para proporcionar el Compuesto 11 de la

farmula -
O.-N,.O"

CHy

£ O

1))
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b) hacer reaccionar el Compuesto 11 con un anién de

alcoxi para proporcionar el Compuesto 12 de la férmula

en donde R es un grupo protector,
c) desproteger el grupo alcoxi mediante tratamientos con
reactivos desprotectores, para proporcionar el Compuesto 13

de la formula

d) ciclizar el Compuesto 13 bajo condiciones reductoras

para proporcionar el Compuesto 14 de la férmula

14
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En una modalidad preferida, la etapa 1 del esquema de
reaccién 1 involucrd la conversién del compuesto a un éter
mediante el tratamiento con un nucle6filo, tal como un anién
fenbxido o alcdxido. De preferencia, el anién alcédxido es un
anién de metéxido o etéxido.

Los agentes de alquilacién preferidos en la etapa 2 del
esquema de reaccién 1 incluyen un halurc de alquil magnesio,
es decir, bromuro de metil magnesio © cloruro de metil
magnesio a baja temperatura, de aproximadamente -25°C a
aproximadamente 25°C.

El compuesto 2 en la etapa 3 se trata preferentemente
con un perdxido tal como per6xido de hidrégenoc o perborato de
sodio en presencia de un &cido de Lewis, tal como trifluoruro
de boro, en un 8solvente organico tal como diclorometano
(DCM), para proporcionar el compuesto 3. El compuesto 3 se
alquila con un agente electrofilico tal como bromuro de
bencilo o cloruro de bencilo en presencia de una base, tal
como NaH a una temperatura de aproximadamente 0°C a
aproximadamente 100°C.

El compuesto 4 se hidroliza mediante el tratamiento con
un -dcido, de preferencia HCl, acuoso a una temperatura
ele;ada para proporcionar el Compuesto 5. El compuesto 5 se
convierte finalmente al Compuesto 6 por medio del
cloroimidato que se alquila subsecuentemente, de preferencia

con hidroxi fluoroindol, en presencia de una base tal como

qlo
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carbonato de potasio o hidruro de scdio en un sclvente polar,
tal como dimetilformamida (DMF) o© tolueno, de preferencia
DMF. La desproteccién bencilica 8se logra mediante el
tratamiento con una fuente de hidrégeno, tal como formato de
amonio en presencia de un catalizador tal como Paladio sobre
carbeono.

Las condiciones preferidas para la segunda modalidad
incluyen en la etapa 1, el uso de un nuclebfilo, tal como
fluorocindol en presencia de una base tal como carbonato de
potasio o hidruro de sodio, para tratar el Compueato 7 para
proporcionar el Compuesto 8. Esta reaccién se lleva a cabo,
de preferencia, en un solvente polar tal como DMF. La etapa 2
involucra tratar el Compuesto 8 con un agente de alquilacién,
tal como un haluro de alquil magnesio, es decir, bromuro de
metil magnesio o <clorurc de metil magnesio a baja
temperatura, de aproximadamente -25°C a aproximadamente 25°C,.
en una modalidad preferida, la Etapa 3 involucra tratar el
Compuesto 9 con un peréxido tal como peréxido de hidrégeno o
perborato de sodio en presencia de un &cido de Lewis, tal
como trifluorurc de boro a una temperatura de aproximadamente
-25°C a aproximadamente 25°C, para proporcionar el Compuesto
10..

En la preparacién de la cadena lateral de indol, el
compuesto fluorado iniciador, en este caso,

trifluoronitrobenceno, puede hacerse reaccionar con un

4
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nuclebfiloe, tal comp acetoacetato de etilo o ter-
butilacetoacetato, que es seguido por descarboxilacién del
grupo éster en presencia de un &cido o una base, de
preferencia un &cido acuoso. En la Etapa 2, el Compuesto 11
se hace reaccionar con un anién de alcoxi, tal como metdéxido
de sodic o metanol en presencia de una base, tal como
carbonato de potasic o la sal de sodio del alcohol bencilico,
para proporcionar el Compuesto 12. E1 grupo alcoxi o
benciloxi después se desprotege mediante el tratamiento con
un reactivo desprotector, tal como clorure de piridinio o
bromuro de hidrégeno en &Acideo acético, para proporcicnar el
Compuesto 13. En la etapa final, el Compuesto 13 se cicliza
bajo condiciones reductoras, usando de preferencia agentes de
reduccidén, tales como ditionato de sodio © paladio sobre
carbono en presencia de una fuente de hidrégeno, para
proporcionar los compuestos de indol deseados.

La- invencién también proporciona una composicién
farmacéutica que comprende un compuesto de f6rmula I 6 II y
un vehiculo farmacéuticamente aceptable.

La invencién también proporciona una composicién
farmacéutica que comprende un compuesto de f6rmula I 6 II en
combinacién con un vehiculo farmacéuticamente aceptable y un
agente anti-céncer o citotéxico. En una modalidad preferida,
el agente anti-cédncer o citotéxico se selecciona del grupo

que consigte de linomida: inhibidores de la funcién avp de
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integrina; angiostatina; razoxano; tamoxifen; toremifeno;
raloxifeno; droloxifeno; yodoxifeno; acetato de megeatrol;
anastrozol; letrozel; borazol; exemestano; flutamida;
nilutamida; bicalutamida; acetato de ciproterona; acetato de
goserelina; leuprolida; finasterida; inhibidores de
metaloproteinasa; inhibidores de la funcién del receptor del
activador de plasminégenc de urocinasa; anticuerpos del
factor de crecimiento; anticuerpos del receptor del factor de
crecimiento, tales como Avastin® (bevacizumab) y Erbitux®
(cetuximab); inhibidores de tirosina cinasa; inhibidores de
serina/treonina cinasa; metotrexato; 5-fluorouracilo; purina;
anidlogos de adenosina; citosina arabinosida; doxorubicina;
daunomicina; epirubicina; idarubicina; mitomicina-C;
dactinomicina; mitramicina; cisplatina; carboplatina; mostaza
de nitrégeno, melfalan, ¢clorambucil; busulfan;
ciclofosfamida; ifosfamida nitrosoureas; tiotepa;
vincristina; Taxol® (paclitaxel); Taxotere® (docetaxel);
anidlogos de epotilona; andlogos de discodermolida; andlogos
de eleuterobina; etoposida; teniposida; amsacrina;
topotecano; flavopiridoles; modificadores de 1la respuesta
biclégica e inhibidores de proteasoma, tal comc Velcade®
(bortezomib) .

La invencién también proporcicna un método para inhibir
la actividad de la proteina cinasa de los receptores del

factor de crecimiento, que comprende administrar a una

49
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egpecie mamifera en necesidad del mismo, una cantidad de
inhibicidén de la proteina cinasa terapéuticamente efectiva de
un compuesto de f6rmula I.

Adicionalmente, se describe un método para inhibir 1la
actividad de la tirosina cinasa de por lo menos un receptor
del factor de crecimiento, tal como que comprende administrar
a una especie mamifera en necesidad del mismo, una cantidad
terapéuticamente efectiva de un compuesto de férmula I & II.
En una modalidad preferida, el receptor del factor de
crecimiento se selecciona del grupo que consiste de VEGFR-2 y
FGFR-1.

Finalmente, se describe un método para tratar una
enfermedad proliferativa, que comprende administrar a una
especie mamifera en necesidad del mismo, una cantidad
terapéuticamente efectiva de un compuesto de f&rmula I. En
una modalidad preferida, la enfermedad proliferativa es
céncer.

Las siguientes son definiciones de los términos que
pueden usarse en la presente especificacién. La definicidn
inicial proporcionada para un grupc o términc en la presente,
aplica para tal grupc © término a través de la presente
especificacidén, individualmente o como parte de otro grupo, a
menos que gse indique lo contrario.

El término *alquilo” se refiere a grupos de

hidrocarburos no sustituidos de cadena lineal o ramificada de



X o)

1 a 20 Atomos de carbono, de preferencia 1 a 7 &tomos de

20

carbono. La expresidén “alquilo inferior” se refiere a grupos
alquilo no sustituidos de 1 a 4 atomos de carbono.

El término “alquilo sustituido* se refiere a un grupo
alquilo sustituido mediante, por ejemplo, uno a cuatro
sustituyentes, tales como, halo, hidroxi, alcoxi, oxo,
alcanoilo, ariloxi, alcanoiloxi, amino, alquilamino,
arilamino, aralquilamino, aminas disustituidas en las que los

dos sustituyentes amino se seleccionan de alquilo, arilo o

aralquilo; alcanoilamino, aroilamino, aralcanoilamino,
alcanoilamino sustituido, arilamino sustituido,
aralcanoilamino suatituido, tiol, alquiltio, ariltio,
aralquiltio, algquiltiono, ariltiono, aralquiltiono,
alquilsulfonilo, arilsulfenilo, aralquilsulfonilo,

sulfonamido, por ejemplo, SO;NH:;, Bulfonamide sustituido,
nitro, ciano, carboxi, carbamilo, por ejemplo, CONH,,
carbamilo sustituido, por ejemplo, CONHalquilo, CONHarilo,
CONHaralquilo o los casos donde hay dos sustituyentes en el
nitrégeno seleccionados de alquilo, arile o aralquilo;
alcoxicarbonilo, arilo, arilo sustituido, guanidino y
heterociclos, .tales como, indolilo, imidazolilo, furilo,
tiéﬁilo, tiazolilo, pirrolidile, piridilo, pirimidilo Y
similares. Cuando se observa anteriormente gque el
sustituyente se sustituye adicionalmente, serd con alquilo,

alcoxi, arilo o aralquilo.
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El término “haldégeno” o© *haloc” se refiere a £flior,
cloro, bromo y yodo.

El término “"arilo” se refiere a grupos de hidrocarburos
aromiticos moneciclicos o biciclicos que tienen 6 a 12 &tomos
de carbono en la porcién del anillo, tales como grupos
fenilo, naftilo, bifenilo y difenilo, cada uno de los cuales
puede sustituirse.

El término “aralguilo” se refiere a un grupo arilo
enlazado directamente a través de un grupo alquilo, tal como
bencilo.

El término *“arilo sustituido” se refiere a un grupo
arilo sustituido mediante, por ejemplo, uno a cuatro
sustituyentes, tales como alquilo, algquileo sustituido, halo,
trifluorometoxi, trifluorometilo, hidroxi, alcoxi, alcanoilo,
alcanoiloxi, amino, alquilamino, aralquilamino,
dialquilamino, alcanoilamino, tiol, alguiltio, ureido, nitro,
ciano, carboxi, carboxialquilo, carbamilo, alcoxicarbonilo,
alquiltione, ariltiono, arilsulfonilamina, @&cido sulfénico,
alquilsulfonilo, sul fonamido, ariloxi y similares. El
sustituyente puede sustituirse ademas por hidroxi, alquilo,
alcoxi, arilo, arilo Fustituido, alquilo suatituido__o _
aralquilo.

El término “hetervarilo* se refiere a wun grupo
aromiatico, opcionalmente sustituide por ejemplo, que es un

gistema de anillo de 4 a 7 miembros monociclico, 7 a 11
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miembros biciclico &6 10 a 15 miembros triciclico, gque tiene
por lo menos un hetercdtomo y por lo menos un anillo que
contiene dtomos de carbono, por ejemplo, piridina, tetrazol,
indazol, indeol.

El término ‘“alquenilo” se refiere a grupos de
hidrocarburos de cadena lineal o ramificada de 2 a 20 Stomos
de carbono, de preferencia 2 a 15 &tomos de carbono, y més
preferentemente 2 a 8 &tomos de carbono, que tienen uno a
cuatro enlaces dobles.

El término “alguenilo suatituido® se refiere a un grupo
alquenilo sustituido mediante, por ejemplo, uno a dos
sustituyentes, tales como, halo, hidroxi, alcoxi, alcanoilo,
alcanoiloxi, amino, alquilamino, dialquilamino,
alcanoilamino, tiol, alquiltio, alquiitiono, alquilsulfonilo,
sul fonamido, nitro, c¢iano, carboxi, carbamileo, carbamilo
sustituido, guanidino, indolilo, imidazolilo, furilo,
tienilo, tiazolilo, pirrolidilo, piridilo, pirimidilo' y
similares.

El término *“alquinilo® sge 1refiere a grupos de
hidrocarburos de cadena lineal o ramificada de 2 a 20 atomos
de - carbono, de preferencia 2 a 15 &tomos de carbono y mis
pr.eferentemente 2 a 8 atomos de carbono, que tienen uno a
cuatro enlaces triples.

El término *“alquinilo sustituido” se refiere a un grupo

alquinilo sustituido mediante, por ejemplo, un sustituyente,
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tales como, halo, hidroxi, alcoxi, alcanoilo, alcanoiloxi,
amino, algquilamino, dialquilamino, alcancilamino, tiol,
alquiltio, alquiltiono, alquilsulfonilo, sulfonamido, nitro,
ciano, carboxi, carbamilo, carbamilo sustituideo, guanidino y
heterociclo, por ejemplo imidazolilo, furilo, tienilo,
tiazolilo, pirreolidilo, piridilo, pirimidilo y similares.

El término “cicloalquilo* 8e refiere a sistemas de
anillos de hidrocarburecs- opcionalmente sustituidos, ciclicos
saturados, que contienen de preferencia 1 a 3 anillos y 3 a 7
carbonos por anillo, gque pueden ser fusionados ademds con un
anillo carbociclico C3-C; no saturado. Ejemplos de estos
grupos incluyen ciclopropilo, ciclobutilo, ciclopentilo,
ciclohexilo, cicloheptilo, ciclooctilo, ciclodecilo,
ciclododecilo y adamantilo. Ejemplos de los sustituyentes
incluyen uno o mds grupos algquilo como se describié
anteriormente, © wuno ¢ mis de los grupos descritos
anteriormente como sustituyentes alquilo.

Los términos "heterociclo”, *heterociclico” Y
*heterociclo” se refieren a un grupo ciclico opcionalmente

sustituido, completamente saturado o no saturado, aromdtico o

no aromdtico, por ejemplo, que es un sistema de anillo de 4 a

7 miembros monociclico, 7 a 11 miembres biciclico o 10 a 15
miembros triciclico, que tiene por lo menos un heterodtomo en
por lo menos un anilloc gue contiene &tomos de carbono. Cada

anillo del grupo heterociclico que contiene un heterodtomo

54
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puede tener 1, 2 6 3 hetero&tomos seleccionados de &tomos de
nitrégeno, &tomos de oxigeno y &atomos de azufre, donde 1los
heterciatomos de nitrégeno y azufre también pueden oxidarse
opcionalmente y los heteroftomos de nitrdgeno también pueden
cuaternizarse opcionalmente. El1 grupo heterociclico puede
enlazarse a cualquier heterodtomo o 4tomo de carbono.
Ejemplos de los grupos heterociclicos monociclicos
incluyen pirrolidinilo, pirrolilo, pirazolilo, oxetanilo,

pirazelinilo, imidazolilo, imidazolinilo, imidazolidinile,

oxazolilo, oxazolidinilo, igoxazolinilo, isoxazolilo,
tiazolilo, tiadiazolilo, tiazolidinilo, isotiazolilo,
isotiazolidinilo, furilo, tetrahidrofurilo, tienilo,

oxadiazolilo, piperidinilo, piperazinilo, 2-oxopiperazinilo,
2-oxopiperidinilo, 2-oxopirrolidinilo, 2-oxazepinilo,
azepinilo, 4-piperidonilo, piridilo, N-oxo-piridilo,
pirazinile, pirimidinile, piridazinilo, tetrahidropiranilo,
morfolinilo, tiamorfolinileo, sulféxido de tiamorfolinilo,
tiamorfolinile sulfona, 1,3-dioxolano y tetrahidro-1,1-
dioxotienilo, dioxanilo, isotiazolidinilo, tietanilo,
tiiranile, triazinilo y triazeolilo y similares.

Ejemplos de los grupos heterociclicos biciclicos

incluyen 2,3;dihidro-2-oxo-1H-indolilo, benzotiazolilo,
benzoxazolilo, benzotienilo, gquinuclidinilo, quinolinilo,
quinolinilo-N-6xido, tetrahidroisoquinolinilo,

igoquinolinilo, bencimidazolilo, benzopiranilo, indolizinilo,
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benzofurilo, cromeonilo, cumarinilo, cinolinilo,
quinoxalinilo, indazolilo, pirrolopiridilo, furopiridinilo

(tales como furo([2,3-clpiridinile, furo[3,1-blpiridinilo o

furol[2,3-b]piridinilo}, dihidroisoindolilo,
dihidroquinazolinilo (tales como 3,4-dihidro-4-oxo-
quinazelinilo), bencisotiazolilo, bencisoxazolilo,
benzodiazinile, bencimidazolilo, benzofurazanilo,
benzotiopiranilo, benzotriazolilo, benzpirazolilo,
dihidrobenzofurilo, dihidrobenzotienilo,
dihidrobenzotiopiranilo, dihidrobenzotiopiranilo sulfona,
dihidrobenzopiranilo, indolinilo, indolilo, isocromanilo,
isoindolinilo, naftiridinilo, ftalazinilo, piperonilo,
purinilo, piridopiridilo, quinazolinilo,
tetrahidroguinolinilo, tienofurilo, tienopiridilo,

tienotienilo y similares.

Ejemplos de los sustituyentes incluyen uno o mids grupos
alquilo o aralquilo como se describié anteriormente o uno o
mds de los grupos descritos anteriormente como sustituyentes
alquilo. También se incluyen heterociclos mis pequefios, tales
como, epbxidos y aziridinas.

El. término *“heteroédtomos” incluird oxigeno, azufre vy
nitrégeno.

Los compuestos de fédrmula I pueden formar sales que
también est&n dentro del alcance de esta invencién. Se

prefieren las sales farmacéuticamente aceptables (es decir,

£6
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no téxicas, fisiol6gicamente aceptables), aunque también son
Gtiles otras sales, por ejemplo, en el aislamiento o
purificacién de los compuestos de esta invencidén.

los compuestos de f6rmula I pueden formar sales con
metales alcalinos, tales como sodio, potasico y 1litio, con
metales alcalinotérreos, tales comec calcico y magnesio, con
bases organicas, tales como diciclohexilamina, tributilamina,
piridina y aminodcidos, tales como arginina, 1lisina vy
similares. Tales salea pueden formarse como se conoce por los
experimentados en la técnica.

Los compuestos de f6érmula I pueden formar sales con una
variedad de &cidos orgénicos e inorganicos. Tales sales
incluyen las formadas con cloruro de hidrégeno, bromuro de
hidrégeno, &cido metansulfénico, &cido sulfirico, A&cido
acético, dcido trifluorcacético, &cido oxalico, dcido
maleico, &cido Dbencensulfénico, 4&cido toluensulfénico vy
varios otroe (por ejemplo, nitratos, fosfatos, boratos,
tartratos, citratos, succinatos, benzoatos, ascorbatos,
salicilatos y similares). Tales sales pueden formarse como se
conoce por los experimentados en la técnica.

Ademis, pueden formarse zwiteriones (“sales internas”).

Se contemplan todos los estereoisdmeros de los
compuestos de la presente invencién, ya sea en mezcla o en la
forma pura o sustancialmente pura. La definici6én de 1los

compuestos de acuerdo con la invencién abarca todes los
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egtereoindmercas posibles y sus mezclas, Muy particularmente
abarca las formas racémicas y los isbmeros &6pticos aislados
gue tienen la actividad especificada. Las formas racémicas
pueden resolverse por los métodos fisicos, tales como, por
ejemplo, destilacién fraccionada, separacién o cristalizacién
de los derivados diastereoméricos (o} separacién por
cromatografia de columna quiral. Los isémero; épticos
individuales pueden obtenerse de los racematos a partir de
lose métodos convencionales, tales como, por ejemplo,
formacién de sales con un dcido Spticamente activo seguido de
cristalizacidn.

Los compuestos de f6érmula I también pueden tener formas
de profédrmacos. Cualquier compuesto que se convertird in vivo
para proporcionar el agente biocactivo (es decir, el compuesto
para la fé6érmula I) es un profarmaco dentro del alcance y
egpiritu de la invencidn.

Son bien conocidas en la técnica, diferentes formas de
profdrmacos. Para ejemplos de tales derivados de proférmacos,
ver:

a) Design of Prodrugs, editade por H. Bundgaard,

(Elsevier, 1985) y Methods in Enzymology, Vol. 42, p. 309-
396, editado por K. Widder, et al, (Academic Press, 1985);

b) A Textbook of Drug Design and Development, editado

por Krosgaard-Larsen and H. Bundgaard, Capitulo 5, "“Deaign

and Application of Prodrugs”, editado por H. Bundgaard, p.
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113-191 {1991);

c) H. Bundgaard, Advanced Drug Delivery Reviews, 8, 1-38

(1992).

Deberia entenderse ademds que los solvatos (por ejemplo,
hidratogs} de los compuestos de férmula I, también estéan
dentro del alcance de la presente invencién. En general, los
métodos de solvatacidén son conocidos en la técnica.

De esta manera, de acuerdec con un aspecto adicicnal de
la invencién, se proporcicna el usc de un compuesto de
férmula I, o una sal farmacéuticamente aceptable del mismo en
la manufactura de un medicamento para el usc en la produccién
de un efecto antiangiogénico y/o reductor de la permeabilidad
vascular, en un animal mamifero tal como un ser humano.

De acuerdo con una caracteristica adicional de 1la
invencién, se proporciona un método para producir un
antiangiogénico y/o efecto reductor de 1la permeabilidad
vascular en un animal mamifero, tal como un ser humano, en
necesidad de tal tratamiento, que comprende administrar al
animal una cantidad efectiva de un compuesto de f6rmula I o©
una sal farmacéuticamente aceptable del mismo como se definiéd
en- la presente anteriormente.

' Los compuestos descritos en la presente también inhiben
otros receptores de tirosina cinasa incluyendo HER1 y HER2 y
por lo tanto, son fitiles en el tratamiento de trastornos

proliferatives, tales como psoriasis y cédncer. La cinasa del
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receptor HER1 se ha mostrado Que 8e expresa y activa en
muchos tumores 86lidos, que incluyen céncer de pulmén de
células no pequefias, colorrectal y mama. De manera similar,
la cinasa del receptor HER2 se ha mostrade que se sobre-
expresa en cancer de mama, ovario, pulmén y géstrico. Los
anticuerpos monoclonales que spub-regulan la abundancia del
receptor HER2 o inhiben la sefializacién por el receptor HERI1
han mostrado eficacia anti-tumoral en los estudios
preclinicose y clinicos. Por lo tanto, se espera que 1los
inhibidores de las cinasas HER1 y HER2 tengan eficacia en el
tratamiento de tumores que dependen de la seflalizacidén de
cualquiera de los dos receptores. La capacidad de esatos
compuestos para inhibir HER1 aumenta adicionalmente su uso
como agentes anti-angiogénicos. Ver los siguientes documentos
y referencias citados en la presente: Cobleigh, M.A., Vogel,
C.L., Tripathy, D., Robert, N.J., Scheoll, S., Fehrenbacher,
L., Wolter, J. M., Paton, V., Shak, S., Lieberman, G., and
Slamon, D.J., “"Multinational study of the efficacy and safety
of humanized anti-HER2 monoclonal antibody in women who have
HER2-overexpressing metastatic breast cancer that |has
progressed after chemotherapy for metastatic disease”, J. of _
Clin. Oncel. 17(9), p. 2639-2648 (1999); Baselga, J.,
Pfister, D., Cooper, M.R., Cohen, R., Burtness, B., Bos, M.,
D’Andrea, G., Seidman, A., Norton, L., Gunnett, K., Falcey,

J., Anderson, V., Waksal, H., and Mendelsohn, J., “Phase I
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studies of anti-epidermal growth factor receptor chimeric
antibody C225 alone and in combination with cisplatin®, J.
Cclin. Oncol. 18(4), p. 9%04-911 (2000).

El tratamiento antiproliferativo, antiangiogénico y/o
reductor de la permeabilidad vascular definide en la presente
anteriormente, puede aplicarse como una scola terapia o puede
involucrar, ademds de un compuesto de la invencifn, una © mas
de otras sustancias y/o tratamientos. Tal tratamiento
conjunto puede lograrse por medico de la administracién
simulténea, secuencial o separada de los componentes
individuales del tratamiento. Los compuestos de esta
invencidén también pueden ser f{tiles en combinacién con los
agentes anti-cédncer y citotéxicos conocidos y tratamientos
incluyendo radiacién. Si se formula como una dosis fijada,
tales productos de combinacién emplean los compuestos de esta
invencién dentro del intervalo de dosificacién descrito a
continuacién y el otro agente farmacéuticamente activo dentro
de su intervalo de dosificacién aprobado. Los compuestos de
férmula I pueden usarse secuencialmente con leos agentes
anticadncer o citotéxicos conocidos y tratamiento, incluyendo
radiacién, cuando es inapropiada una formulacién de
combinacién.

En el campo de la oncologia médica, es préctica normal
usar una combinacién de diferentes formas de tratamiento para

tratar cada paciente con cé&ncer. En la oncologia médica, el o
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los otros componentes de tal tratamiento conjunto, ademas del
tratamiento antiproliferativo, antiangiogénico y/o reductor
de 1la permeabilidad vascular definido en 1la presente
anteriormente, puede ser: cirugia, radioterapia o
quimioterapia. La quimioterapia puede cubrir tres categorias
principales del agente terapéutico:

(i) agentes antiangiogénicos gue trabajan por mecanismos
diferentes de los definidos anteriormente (por ejemplo,
linomida, inhibidores de 1la funcién avf3 de integrina,
angiostatina, razoxano);

(ii) agentes citostdticos, tales como antiestrbgenos
(por ejemplo, tamoxifen, toremifeno, raloxifeno, droloxifeno,
yodoxifeno), progestogenos (por ejemplo, acetato de
megestrol), inhibidores de aromatosa {por ejemplo,
anastrozol, letrozol, borazol, exemestano), antihormonas,
antiprogestogenos, antiandrSgenos (por ejemplo, flutamida,
nilutamida, bicalutamida, acetato de ciproterona), agonistas
y antagonistas de LHRH (por ejemplo, acetato de goserelina,
leuprolida), inhibidores de testosterona 5a-dihidrorreductasa
(por ejemplo, finasterida), inhibidores de
farnesiltransferasa, agentes anti-invasién (por ejemplo,
inhibidores de metaloproteinasa, tales como marimastat e
inhibidores de la funcién del receptor del activador de
plasminSégenc de urocinasa) e inhibidores de la funcién del

factor de crecimiento (tales factores de crecimiento
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incluyen, por ejemplo, EGF, FGF, factor de crecimiento
derivados de plaquetas y factor de <crecimiento de
hepatocitos, tales inhibidores incluyen anticuerpos del
factor de crecimiento, anticuerpos del receptor del factor de
crecimiento tales como Avastin® (bevacizumab) y Erbitux®
(cetuximab); inhibidores de tirosina cinasa e inhibidores de
serina/treonina cinasa) ; Yy farmacos
antiproliferativos/antineoplésicos y combinaciones de 1los
mismos, como se usa en la oncologfia médica, tales como
antimetabolitos (por ejemplo, antifolatos tipo metotrexato,
fluoropirimidinas tipeo 5-fluorcuracilo, purina y anflogos de
adenosina, citosina arabinosida); antibidticos antitumorales
intercalados (por ejemplo, antraciclinas tales como
doxorubicina, daunomicina, epirubicina e idarubicina,
mitomicina-C, dactinomicina, mitramicina); derivados de
platino (por ejemplo, cisplatina, carboplatina); agentes de
alquilacién (por ejemplo, mostaza de nitréSgeno, melfalan,
clorambucil, busulfan, ciclofosfamida, ifosfamida,
nitrosoureas, tiotepa; agentes antimitdéticos (por ejemplo,
alcaloides vinca, tales como vincristina y taxoides tal como
. Ta;olﬂ (paclitaxel), Taxotere® (docetaxel) Y agentesl
miciotﬁbulo mids nuevos tales como andlogos de epotilona,
andlogos de discodermolida y andlogos de eleuterobina);
inhibidores de topoisomerasa (por ejemplo, epipodofilotoxinas

tales como etoposida y teniposida, amsacrina, topotecano);
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inhibidores del ciclo celular {por ejemplo, flavopiridoles);
modificadores de la respuesta biolSgica e inhibidores de
proteasoma, tales como Velcade® (bortezomib).

Como se establecié anteriormente, los compuestos de
férmula I de la presente invencidén son de interés por sus
efectos antiangiogénicos y/o reductores de la permeabilidad
vascular. Tales compuestos de la invencidn se espera gque sean
Gtiles en un amplio intervalo de estados de enfermedades, que
incluyen céncer, diabetes, psoriasis, artritis reumatoide,
sarcoma de Kaposi, hemangioma, obesidad, nefropatfas aguda y
crbénica ateroma, restenosis arterial, enfermedades
autoinmunes, inflamacién aguda y enfermedades oculares
asociadas con proliferacién de vasos de la retina, tal como
retinopatia diabética.

Mis especificamente, los compuestos de f&rmula I son
Gtilee en el tratamiento de una variedad de cénceres, gque
incluyen (pero no se limitan a) los siguientes:

- carcinoma, que incluye el de vejiga, mama, colon,
rifnén, higado, pulmén, gque incluye céncer de pulmédn de
células pequefias, eséfago, vesicula biliar, ovario, péncreas,
estdmago, cerviz, tiroides, préstata y piel, incluyendo _
car;inoma de células escamosas;

- tumores hematopoyéticos de la linea linfoide, que
incluyen leucemia, leucemia linfocitica aguda, 1leucemia

linfobléstica aguda, linfoma de células B, linfoma de células
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T, linfoma de Hodgkins, linfoma de no Hodgkina, linfoma de
células cabellosas y linfoma de Burkett;

- tumores hematopoyéticos de la linea mieloide, gque
incluye leucemias miel6genas aguda y crénica, sindrome
mielodisplisico y leucemia promielocitica;

- tumores de origen mesenquimatoso, que incluyen
fibrosarcoma y rabdomiosarcoma;

- tumores del sistema nervioso central y periférico, que
incluyen astrocitoma, neuroblastoma, glioma y schwannomas
(neurilemoma); y

- otros tumores, gque incluyen melanoma, seminoma,
teratocarcinoma, osteosarcoma, Xenoderoma pigmentoso,
queratoctantoma, céncer folicular de tiroides y sarcoma de
Kaposi.

Debido al papel clave de las cinasas en la regulacién de
la proliferacién celular en general, los inhibidores pueden
actuar como agentes citostAticos reversibles que pueden ser
dtiles en el tratamiento de cualgquier proceso de enfermedad
gue caracteriza a la proliferacién celular anormal, por

ejemplo, hiperplasia benigna de pré&stata, poliposis por

" . adenomatosis familiar, neuro-fibromatosis, ateroscleroais,

fibrosis pulmonar, artritis, psoriasis, glomerulonefritis,
restenosis después de angioplastia o cirugia vascular,
formacién de cicatrices hipertréficas, enfermedad de

intestino inflamatorio, rechazo de transplantes, chogue
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endotéxico e infecciones por hongos.

Los compuestos de la férmula I pueden inducir o inhibir
la apoptosis. La respuesta apoptética es aberrante en una
variedad de enfermedades en el humano. Los compuestos de
férmula I, como moduladores de apoptosis, serdn (tiles en el
tratamiento de céancer (incluyendo, pero no se limitan a los
tipos mencionados anteriormente), infecciones virales
{incluyendo, pero no se limitan a virus del herpes, poxvirus,
virus de Epstein-Barr, virus de Sindbis y adenovirus),
prevencién del desarrollc de SIDA en individuos infectados
con VIH, enfermedades autoinmunes (que incluyen, peroc no se
limitan a lupus eritematoso sistémico, glomerulonefritis
mediada autoinmune, artritis reumatoide, psoriasis,
enfermedad de intestino inflamatorio y diabetes mellitus
autoinmune}, trastornos neurodegenerativos (gque incluyen,
pero no se limitan a enfermedad de Alzheimer, demencia
relacionada con SIDA, enfermedad de Parkinson, esclerosis
lateral amiotréfica, retinitis pigmentosa, atrofia muscular
espinal Y degeneracién cerebelar), sindromes
mielodispl&sicos, anemia aplésica, lesidn isquémica asociada
con. infartos del mioccardio, ataque y dafio por reperfusién,
arritmia, aterosclerosis, enfermedades del higado inducidas
por toxinas o relacionadas con el alcohol, enfermedades
hematol6gicas (que incluyen, pero no se limitan a anemia

crénica y anemia aplé&sica), enfermedades degenerativas del
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sistema musculoesquelético {que incluyen, pero no se limitan
a osteoporosis y artritis), rinosinusitis saensible a
aspirina, fibrosis cistica, esclerosis miltiple, enfermedades
del rifién y dolor por céncer.

Los compuestos de la f6rmula I son especialmente idtilesa
en el tratamiento de tumores que tienen una alta incidencia
de actividad de la tircsina cinasa, tales como tumores de
colon, pulmén y pancrefticos. Mediante la administracién de
una composicién (o0 una combinacidn) de los compuestos de esta
invencién, sgse reduce el desarrollo de tumores en un huésped
mamifero.

Los compuestos de la férmula I también pueden ser idtiles
en el tratamiento de enfermedades ademéis del céncer que puede
agociarse con las trayectorias de la transduccién de aseifial
que operan a través de Jlos receptores del factor de
crecimiento, tales como VEGFR-2 y FGFR-1.

Los compuestos de esta invencién pueden formularse con
un vehiculo o diluyente farmacéutico para la administracién
oral, intravenosa o subcutdnea. La composicidn farmacéutica
puede formularse de una manera clédsica usando los vehiculos
s6lidos o liquidos, los diluyentes y aditivos apropiados para
el modo de admiﬁistracién deseado. Oralmente, los compuestos
pueden administrarse en la forma de tabletas, cépsulas,
granulos, polvos y similares. Los compuestos también pueden

administrarse como suspensiones usando les vehiculos
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apropiados para este modo de administracién. Losa compuestos
pueden administrarse en un intervalo de dosificacién de
aproximadamente 0.05 a 300 mg/kg/dia;, de preferencia menos de
200 mg/kg/dia, en una dosis simple o en 2 a 4 dosis
divididas.

Métodos de Preparacién

Algunos compuestos de la férmula I pueden prepararse de
acuerdo con 1los siguientes esquemas de reaccién y el
conocimiento de un experimentado en la técnica.

Todas las temperaturas estén en grados Celsius (°C) a
menos que ge indique lo contrario. Las purificaciones por
CLAR de Fase Inversa (FI) Preparativa se hicieron en columnas
YMC S5 ODS de columnas de fase inversa (FI) C18 que eluyen
con metanol acuoso al 90%, que contienen TFA al 0.1% como la
solucién amortiguadora y se monitorean a 220 nm. Para la CLAR
analftica, se us6 &cido fosfbrico al 0.2% en lugar de TFA.
Todos los compuestos pintetizados se caracterizaron mediante
por lo menos RMN proténica y LC/EM. Durante la elaboracién de
las reacciones, el extracto orgdnico se secd sobre sulfato de
magnesio (MgSQO,;), a menos gque se mencione lo contrario.

. . Las siguientes abreviacionea se usan para los reactivos
usados cominmente. Et;0; é&ter dietilico, NazS0,; sulfato de
sodioc; HCl; &cido clorhidrico, NaOH; hidréxido de sodio,
NaCl; cloruro de sodio, Pd4d/C; paladio sobre carbono, K;HPO,;

fosfato monodcido de potasio, K:CO;; carbonato de potasio,
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NaHCO0j3; bicarbonato de sodio, LiOH; hidréxido de litio, RT;

temperatura ambiente, TFA; Acido trifluorcacético, h; hora.

Esquema de reaccién 1
1
X R Agente de
m&(‘%,‘ Alcoxido . N Alquilacién
""N"l Etapa 1 R"00C II...N¢I
WO 0071120 1

on*
HO Do N Perdxido Alqunlaclon
\n,J  Btapad Mo J " Etapad
2

Etapa 6

ort
= N H
R0 _m Etapa 5

F X! =haldgeno, F*=R%= Alquilo inferior. fenilo etc.
"o -~ J R'=H, bencilo

Etapa 1
) Un compuesto de la Publicacién WO 0071129 del PCT se
convierte a un éter (eterificado) en la posicién 4, por

ejemplo, mediante el tratamiento con un anién de fendxido o

metdxido o etdxido.
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El compuestoc 1 después puede tratarse con un agente de

Etapa 2

alquilacién tal comoc bromuro de metil magnesio o cloruro de
metil magnesio, a temperaturas bajas, para proporcionatr el
compuesto 2.
Etapa 3

El compuesto 2 después puede tratarse con un perdxido,
tal como peréxido de hidr6genc o perborato de sodio en
presencia de un acido de Lewis, tal como trifluoruro de boro,
a baja temperatura, para proporcionar el compuesto 3.
Etapa 4

La alguilacién del grupo fenol en el compuesto 3 con un
agente electrofilico, tal como bromuro de bencilo, en
presencia de wuna base, tal como NaH, de 0°C a B80°C,
proporciona el compuesto 4.
Etapa 5

La hidrdlisis del compuesto 4 de este esquema de
reaccién se logra mediante el tratamiento con un &cido, tal
como HCl acuoso, a una temperatura elevada, para proporcionar
el compuesto 5.
Etapa 6

El compuesto 5 de este esquema de reaccién se convierte
al compuesto 6 convirtiéndose primero al cloroimidato como se
describe anteriormente, seguido de alquilacién del

cloroimidato resultante con un hidroxi fluoroindol en
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presencia de una base, tal come carbonato de potasioc en un
solvente polar tal como dimetilformamida, para proporcionar

el compuesto 6 protegido.

Esquema de reaccién 2

[ ]
Q:}—
e T Reacu\m de Grignard
—t&" Flunnlnlld F gn
HaCOOC ' Empa 1 Msc00C gj “Eapa2

Etapa 1

Un compuesto de la Publicaciétn WO 0071129 del PCT, en
donde X; es halégeno, tal como cloro, puede tratarse con un
nuclebéfilo tal como fluoroindel en presencia de una base, tal
como carbonato de potasio en un solvente polar, tal como
dimetilformamida para proporcionar el compuesto 8.
!t.-lpa..z

El compuesto 8 después puede tratarse con un agente de
alquilacién tal como bramuro de metil magnesio o cloruro de metil

magnesio, a bajas temperaturas, para proporciocnar el compuesto 9.
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Etapa 3

El compuesto 9 después puede tratarse con un peréxido,
tal como peréxido de hidrogeno o perborato de sodio en presencia de
un &cido de Lewis, tal como trifluoruro de boro, a baja temperatura,

para proporcionar el compuesto fenélico 10.

Esquema de reaccidn3

- o,
0500 Ny
e Acetoacetato
de etilo alcmudo
) [+
P Etapa 1 F Euma2
F F
1
0,
ﬁr‘r
desproteccion
—T )
Etapa 3 r Etapn 4
OH
3
Etapa 1

Un compuesto fluorado, tal como trifluoro nitrobenceno
puede hacerse reaccionar con un nucledéfilo tal como
acetoacetato de etilo seguido de descarboxilacién del grupo
éster en presencia de un 4cido o una base, para dar el
compuesto 11.

Etapa 2

El compuestc 11 después puede hacerse reaccionar con un

anién alcoxi, tal como metéxido de sodio o sal de sodio de

alcohol bencilico para dar el compuesto 12.
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Etapa 3

La desproteccién del grupo alcoxi del Compuesto 12 de
este esquema de reaccibn después puede realizarse mediante el
tratamiento con reactivos como clorurco de piridinio o bromuro
de hidrégenoc en acido acético para dar el compuesto 13.
Etapa 4

El compuesto 13 después puede <ciclizarse bajo
condiciones reductoras, tal como ditionito de sodio o paladio
sobre carbono en presencia de hidrégeno para dar 1los
derivados de indol de la férmula 14.

El compuesto 12 puede convertirse directamente al
compuesto 14 mediante el tratamiento con paladic sobre
carbono en presencia de una fuente de hidrégeno, tal como

formato de amecnio.

Ejemplo 1

4- (4-Fluoro-2-metil-1H-indol-5-iloxi)-5-metilpirrolo[2,1-
£)[1,2,4)triagin~-6-0l1
A. Etil éster del dcido 4-cloro-5-metilpirrolo[2,1-

£]1[1,2,4]triazin-6-carboxilico
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Una mezcla de etil éster del &cido 4-hidroxi-5-
metilpirrolo([2,1-£][1,2,4]ltriazin-6-carboxilico (60.0 g,
271.2 mmol, para la preparacién ver WO 0071129), oxicloruro
de fésforo (30.3 mL, 325.4 mmol) y diisopropiletil amina
(37.7 mL, 217 mmol) en tolueno {800 mL) se calenté a reflujo
bajo argén durante 18 h y después se enfrié a temperatura
ambiente. La mezcla se concentr$ en el rotavapor y el residuo
se diluyé con diclorometano (1000 mL) Yy solucién de
bicarbonato Ae sodio frio (300 mL). La mezcla resultante se
agité a temperatura ambiente durante 10 min. La capa organica
separada se lavd con salmuera fria (300 mL), se secS, y se concentrd in
vacuo. El material crudo se purificd por cromatografia en gel de silice
eluyendo con diclorometano, para proporcionar el compuesto
deseado (64.8 g, 99%) comc un sblido amarillo.

B. Btil éster deal &cido 4-otoxi-5-metilpirrolol2,1-
£1[1,2,4] triazin-6-carboxilico

A una solucién del compuesto A de este ejemplo (23 g, 96
mmol) en tetrahidrofurano (0.6 L) bajo argbn a 0°C, se
adicioné etéxido de sodio en etanol (21% p/p, 43 mL, 115.2
mmol) gota a gota durante 20 min. La reaccién se agitdé a 0°C
durante .1 .h, se diluydé con acetato de etilo y se lavdé con
solucién de cloruro de amonioc y salmuera. La capa orgdnica se
secé, Be concentrd y el residuo se purificé por cromatografia
en gel de s8ilice eluyendo con diclorometano seguido de

acetato de etilo al 50% en hexanos, para proporcionar el

x4
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compuesto deseado (23.5 g, 98%) como un s&lido blanco. LC/EM;
(M+H)* = 250.17.
C. 2-(4-Btoxi-5-metilpirrolo[2,1-£]1[1,2,4)triazin-6-11)-
propan-2-ol

A una solucién del compuesto B de este ejemplo en THF
(2.5 L) a 0°C se adicion6 lentamente bromurc de metil
magnesio (3M en Et;0, 360 mL, 1.08 mocl) con un embudo de
adicién. La mezcla se dejd calentar a temperatura ambiente,
después de lo cual se continué la agitacién durante 4 h. La
reaccién se apag® con solucién de clorurc de amonio y se
extrajo con acetato de etilo. La capa org&nica se lavd con
solucién de cloruro de sodio y se secd§, para proporcionar el
compuesto deseado (78 g, 100%) como un 86lido amarillo.
LC/EM; (M+H)* = 236.1.
D. 4-Etoxi-5-matilpirrolo(2,1-£f][1,2,4)triazin-6-0l

Una mezcla de peréxido de hidrégeno (30%, 10.3 wmL, 178.5
mmol) y dietil eterato de trifluoruro de boro (271.4 mL, 2.14
mol) se agitd a 0°C durante 30 min. Después se enfrié a -20°C
y se adiciond una solucién del Compuesto C de este ejemplo

(30 g, 129.5 mmol) en diclorometano (1.45 L) a -15°C. La

.- mezcla de reaccidén alcanzé -3°C, y después se enfribé a -40°C.

A e;!ta mezcla se adiciondé una solucién saturada de sulfito de
sodio con agitacién. La mezcla resultante se extrajo con acetato
de etilo, se secS y se concentrd in vacuw para proporcionar el

Conpuesto D (26 g, 76%). LC/EM; (M+H)® = 194.2,

5
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E. 6-Benciloxi-4-etoxi-5-metilpirrolo[2,1-£f][1,2,4]triaxina

Una mezcla del compuesto D de este ejemplo (1 g, 5.2
mmol), bromuro de bencilo (0.62 mL, 5.2 mmol) y carbonato de
potasio (2.1 g, 15.5 mmol) en dimetilformamida (10 mL) se
agitéd a temperatura ambiente durante 12 h. La reaccibén se
diluy6 con acetatc de etilo y se lavd con agua, solucién de
clorurc de litio al 10% y salmuera. La capa orgénica se secH
(Na;S0,) y se concentrd in vacuo para dar el Compuesto E (1 g)
como un sbélido amarillo que se usd sin purificacién adicional
para la siguiente etapa.
F. 6-Bancilloxi-5-metilpirrolo([2,1-£f][1,2,4)triazin-4-0l1

El compuestoc E de este ejemplo (90 g, crudo) en HCl 1IN
(600 mL) y etanol (800 mL) se calenté a reflujo durante 4 h.
Un precipitado s6lido que se colectd por filtracidn, se lavd
con un solvente mezclado (agua/etancl/metanocl = 4/4/2) y se
secd para dar un 88lido casi blanco, que 8Be lavdé con
diclorometano, para proporcionar el Compuesto F (65 g) como
un 86lido blanco. LC/EM; (M+H)® = 256.2.
G. 6-Benciloxi-4-cloro-5-metilpirrolo[2,1-£]([1,2,4]triazina

Una mezcla del compuesto F de este ejemplo (10 g, 39.2

mmol), oxicloruro de fésforo (4.4 mL, 47.1 wmmol) Yy

diisopropiletil amina (5.5 mL, 31.4 mmol) en tolueno (150 mL)
ge agitd a B85°C durante 2 h y después sBe adicioné mas
oxicloruro de fésforo (1.1 mL, 11.8 mmol). Después de 2 h, se

adicionS mis oxiclorurc de fésforo (1.1 mL, 11.8 mmol). La
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mezcla de reaccidén se agité continuamente a 85°C durante 1 h
Yy después se concentré. El residuo se disolvié en
diclorometano, se lavé con solucién de bicarbonato de sodio
frio, se secd y se concentrd in vacuo. E1l material crudo se
purific6é por cromatografia en gel de silice eluyendo con
diclorometano, para proporcionar el Compuesto G (9.9 g, 93%)
como un s8blido amarillo.
H. 6-Benciloxi-4- (4-fluoro-2-metil-1H-indol-5-1loxi)-5-
metilpirrolo[2,1-£][1,2,4)triazina

Una solucién de 4-fluoro-2-metil-1H-indol-5-o0l1 (6.47 g,
39.2 mmol, Ejemplo 2) en dimetilformamida (100 mL) se
desgasificéd con argén y después se enfrié a -20°C. Se
adicioné hidruro de sodio (60% en aceite, 1.57 g, 39.2 mmol)
en una porcién. La mezcla de reaccién se dejé calentar a 0°C
con agitacién durante 30 min, se enfri$ nuevamente a -20°C y
se adicioné en una porcién una solucién del Compuesto G de
este ejemplo en dimetilformamida (100 mL). La reaccién se
calentd a temperatura ambiente. Después de 30 min, la mezcla
se acidificé con HC1l 1N (200 mL), se diluy6 con acetato de
etilo (1.8 L) y se lavé con solucién de cloruro de litio al
‘. 10% (0.4 L x 2), solucién de NaOH 1N (0.3 L x 2),
aﬁortiguador (pH = 2, 200 mL) y solucifén de NaCl (0.4 L). La
capa organica B8e sgecd y 8e concentré in vacuo para
proporcionar el Compuestec H (15 g, 95%) como un s6lido de

color canela: LC/EM; (M+H)® = 403.1.
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I. 4-(4-Fluoro-2-metil-l1H-indol-5-iloxi)-5-metilpirrolo[2,1-
£1[1,2,4] triazin-6-0l1

Una mezcla del compuesto H de este ejemplo (15 g, 37.3
mmol), formato de amonio (12 g, 190 mmol) y Pd/C (10%, 1.5 g)
en dimetilformamida (100 mL) se agité a temperatura ambiente
durante 2 h. La mezcla se filtré a través de Celite® y el
filtrado s8se diluydé con acetato de etilo y se lavd
sucesivamente con solucién de cloruro de litio al 10% (2X),
solucién de bicarbonato de sodio al 5% (2X) y salmuera. La
capa orgénica se secd (Na;SO,) y se concentrd in vacuo para
dar un s6lido café claro, que se lavé con diclorometano para
proporcionar el compuesto de titulo (7.8 g, 64%) como un
s6lido casi blanco. EM: [M+H]* = 313.2. 'HRMN (CDCl,;}: & 2.44
(s, 3H), 2.51 (8, 3H), 6.31 (s, 1H), 6.95 (dd, 1H), 7.07 (4,
1H, J = 8.8 Hz), 7.38 (s, 1H), 7.78 (s, 1H).

El ejemplo 1 también puede prepararse mediante la ruta
alternativa descrita a continuacién.
A-1l. Etil éster del é&cido 4-cloro-5-metil-pirrolo(2,1-
£] [1,2,4] triazin-6-carboxilico

Un reactor de 10 L se cargd® con etil éster del &cido 4-
h-ic'l_roxi-s-metil-pirrolo [2,1-f][1,2,4)triazin-6-carboxilico
(155.1 g, 0.7 mol) y tolueno (2.7 L). Después se adicioné
oxicloruro de fésforo (128.8 g, 78 mL, 0.84 mol) seguido de
la adicidén de diisopropiletilamina (94.2 g, 127 mL, 0.7 mol).

La mezcla de reaccifbn se agitdé durante 5 min a temperatura



ambiente y después se calenté a reflujo durante 20 h. Los
andlisis de CLAR indicaron la desaparicién completa del
material iniciador. La mezcla de reaccién después se enfrid a
0°C y se adicioné una solucién de K;HPO, frfio (527 g en 2.4 L
de agua) a una velocidad para mantener la temperatura interna
de la mezcla de reaccién debajo de 5°C. El1 pH final de la
mezcla fue de 8. La mezcla después se agitd entre 0°C a 5°C
durante 20 min y después a temperatura ambiente durante 1 h.
La fase orgédnica Bse Bepar6 y se lavd con solucidén de K;HPO,
(85 g en 405 mL de agua) y agua (345 mL} y después se filtrd
y se concentré in vacuo hasta que comenzaron a precipitar
aélidc;s amarillos. Se adicioné dimetilformamida (1 L) y el
tolueno restante se removid in vacuo (temperatura del bafio =
38°C, presién = 95 Torr). Después de la concentracién, Bse
observé por CLAR aproximadamente 4% de tolueno.
J. Etil éster del i#cido 4-(4-fluoro-2-metil-l1H-indol-5-
iloxi)-5-metilpirrolo[2,1-£] [1,2,4]triazin-6-caxboxilico

El residuo de la etapa A-1 anterior se transfiri6é a un
reactor de 10 L y se adiciond dimetilformamida (1.1 L)
seguido de K;COy (276 g, 2.1 mol) y 4-fluoro-2-metil-1H-indol-
S-ol (109.5 g, 0.7 mol). La mezcla de reaccién ge agitd a
temperatura amb.:i.ente durante 16 h y después se enfrié a 0°C.
Se adicionaron agua (2.0 L) y acetato de etilo (2 L) a una
velocidad como para mantener la temperatura interna debajo de

20°C. Las fases después se separaron y la fase acuosa se

x4
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extrajo con acetate de etile (2 L). Los extractos orgénicos
combinados después se lavaron con agua (2 L), LiCl acuoso al
10% (2 L) y agua (2 L). Después se adiciond toluenc (1 L) y los
extractos orginicos se concentraron in vacuo. Se adiciond mis toluerno
(500 mL) y la mezcla se volvié a concentrar in vacuo. IC/BM; (M+H)® =
369.4. 'HRMN (CDC1y): & 1.41 (t, 3H, J = 7.15 Hz), 2.45 (s, 3H), 2.87
(s, 3H), 4.39 (g, 2H, J = 7.15 Hz), 6.34 (s, 1H), 6.98 (dd,
1H), 7.08 {(d, 1H, J = 8.25 Hz), 7.90 (s, 1H), 8.15 (s, 1H).
K. 2-[4-(4-Fluoro-2-metil-1H-indol-5-iloxi) -5-metil-
pirrolol2,1-f][1,2,4] triazin-6-1il1] -propan-2-0l

El residuc de la etapa anterior (etapa J) se transfirié
a un reactor de 10 L y se adiciond suficiente tolueno para
proporcionar un volumen de reaccibén total de 1.1 L. Después
pe adiciond THF (1.1 L) seguido por la adicién de LiCl (140
g) y la mezcla de reaccién se enfri6é a 0°C. Después se
adiciond bromuro de metil magnesio [l1.4 M en toluenc, THF
(75:25), 2.1 L, 2.8 mecl]l] a una welocidad para mantener una
temperatura interna debajo de 5°C. El tiempo de adicién total fue de
apraximadamente 2 h. La mezcla de reaccifn se agit6 a 0°C durante 2 h
adicionales y después se calentd a 15°C durante 3 h, tiempo en el cual
se cobservl. ain 5% del material iniciador por CIAR. La mezcla de
reaccién después se volvié a enfriar a 5°C y se adiciond 100 nil
adicionales de bromuro de metilmagnesio y la mezcla se agitd durante
1.5 h adicionales. Después se adicionaron acetato de etilo (1.5 L y wma

solucién de NH,Cl al 15% (3.2 L) para mantener una temperatura
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interna por debajoc de 5°C. Las capas después se separaron y
la fase acuosa se extrajo con acetatc de etilo (2 L). Las
capas organicas combinadas se lavaron con NH,Cl al 15% (2 x 2
L) y agua (2 x 2L) y después se concentraron in vacuo, para
proporcionar el producto deseado como un s86lido amarillo
amorfo. El producto crudo se disolvié en diclorometanc (5 L)
usando un bafio de agua (T=37°C) para ayudar a la disolucién.
La Bolucién después se pas6 a través de una almohadilla corta
de gel de silice (400 g) y la almohadilla se lavé con
diclorometano (7 L) y acetato de etilo al 5%/diclorometanc
(1.2 L). E1l filtrado se evaporé para producir un sélido casi
blanco al que se adicionS acetato de etilo (1.2 L). La suspensién
resultante se transfirié a un reactor de 10 L y se cbtuvo una solucién
clara después de la agitacifn durante 2 h a 50°C. la solucifén después
se enfrié a temperatura ambiente y precipité un stlido blanco. Despufs
Be adicionS heptano (2.6 L) y la mezcla se agitd a temperatura ambiente
durante 20 h. Los sSlidos resultantes ge filtraron, se lavaron o
heptano (1 L) y se secaron bajo presién reducida a 50°C durante 24 h.
Se aobtuvo 2-[4- (4-Fluoro-2-metil-1H-indol-5-ilaoxi) -5-metilpirrolol(2,1-
£][1,2,4]triazin-6-1il1] -propan-2-ol como un s8lido blanco (186 g, 75%
durante 3 etapasg). LC/EM; (M+H)' = 355.4. .
I.1. 4- (4-Fluoro-2-metil-1H-indol-5-iloxi) -5-
metilpirrolo[2,1-£f] [1,2,4)triaxin-6-01

A una solucién de BF;-OBt; (120 mL, 0.948 mol) en

diclorometano (200 mL) a 0°C se adicioné HiO; (solucién acuocsa
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al 50%, 4.6 mL, 0.079 mol). La mezcla de reaccibn se agité a
0°C durante 30 min y después se enfrid a -20°C. En un matraz
separado, 2-[4-(4-fluoro-2-metil-1H-indol-5-iloxi) -5-
metilpirrolo[2,1-£f][1,2,4]triazin-6-il] -propan-2-~0l de la
etapa anterior (20 g, 0.0564 mol) se disolvié en
diclorometano (400 mL) usando calor indirecto hasta leograr la
disolucién completa. Esta solucidén después se adicioné
rapidamente mediante una cénula (tiempo de adicién = 20 min)
a la soluciébn de perdxido. La temperatura de reaccifn durante
la adicién estuvo entre -15°C y -25°9C. Después de que se
completé la adicién, la temperatura de reaccién se elevS a -
15°C y se mantuvo a esta temperatura durante 40 minutos
adicionales. La mezcla de reaccién se apagd mediante 1la
adicién de NayS0; (200 mL, 8soluciébn acuosa al 20%) vy
etanolamina (solucién acuosa al 33%, 300 mL). Ambos reactivos
se adicionaron a una velocidad para mantener la temperatura
interna por debajo de 0°C. El bafio de enfriamiento se removié
Yy la mezcla de reaccién se agité durante 2 h y después se
vertié en un embudo de separacién. Las capas se separaron y
la fase acucsa se extrajoc con acetato de etilo (100 mL). Las
capas org@nicas combinagas se lavaron con A4cido citrico .
acuoso al 5% (100 mL), NaHCO, acuocso al 10% (100 mL), agua (2
Xx 100 mL) y salmuera (100 mL) y después s8e secaron, B8se
filtraron y se concentraron in vacuo, para proporcionar una

espuma anaranjada. El material crudo se cargd en una columna
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Florisil® usando tetrahidrofurano como el solvente cargado y
la columna se eluyd con acetato de etilo al 30%/heptano. Las
fracciones que contienen el producto deseado se colectaron y
se concentraron in vacuo y después se recristalizaron con
acetato de etilo/heptano. Los soé6lidos se colectaron y se
lavaron con heptano para proporcionar (9.1 g, 52%) del
producto deseado como un sé8lido casi blanco. El filtrado se
concentré in vacuo y se purificé en gel de silice usando
acetato de etilo al 40%/heptano como el eluyente, para
proporcionar 2.5 g adicionales (14%) del producto deseado. El
rendimiento total de 4-(4-fluvoro-2-metil-1H-indol-5-iloxi)-5-
metilpirroleof2,1-£f](1,2,4]triazin-6-0l fue de (11.6 g, 66%).
CLAR de fase inversa: 3.75 min (columna YMC S5 ODS de
4.6 x 50 mm, metanol acuoso al 10-90% durante 4 minutos gue
contiene 4&cido fosférico al 0.2%, 4 mL/min, monitoreando a

220 nm). LC/EM; (M+H)' = 313.2.

Ejemplo 2

4-Fluoro-2-metil-1E-indol-5-0ol
A. 1-(2,3-Difluoro-6-nitrofenil) -propan-2-ona
Un reactor de 10 litros se cargd con ter-butédxido de

potasio (570.6 g, 5.082 mol) y tetrahidrofurano (2 L). Se
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inicié la agitacién por arriba y la suspensién resultante se
enfrié a 11°C, antes se adiciond acetoacetato de etilo (668
mL, 5.082 mol). La adicién del acetoacetato de etilo requirié
1 h y se observd una exoterma. La velocidad de adicién se
controlé de modo que la temperatura interna del reactor no
excediera 25°C. La mezcla resultante llegd a ser homogénea y
fue de color amarillo pilido. Después de que ae completd la
adicién, la mezcla de reaccifn se enfrié entre 10°C y 15°C y
después se adicioné gota a gota 1,2,3-trifluoronitrobenceno
(260 wL, 600 g, 2.259 mol) como una soluciébn en
tetrahidrofurano (1 L). La adicién requirié 35 min y se
observé una exoterma. La velocidad de adicién se controls de
modo gque no excediera una temperatura interna de 21°C.
Después de que se completd la adicidén, la mezcla de reaccidn
café resultante se calentdé a RT y se agit6 durante 2.5 h,
tiempo en el cual, el andlisis de LC indicé 100% de
conversién sin trazas de 1,2,3-trifluoronitrobencenc
restante. La mezcla de reaccién se volvié a enfriar a 15°C y
se adicionaron lentamente 3 L de HCl 1N durante 15 min y la
golucién café llegd a ser, por lo general, una solucidn
amarillo claro. El pH de la fase acuosa fue de -~ pH 4. La
mezcla se extrajo con acetato de etilo (2 x 1 L) y los
extractos orgédnicos combinados se lavaron con salmuera (1 L)
Yy B8e concentraron in vacuo para proporcionar un aceite

anaranjado.
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El aceite obtenido se cargd en un reactor de 10 L y se
disolvid en &cido acético glacial (1 L). Después se adicioné
&cido sulfirico (1 L, concentrado) y se observd una evolucibn
vigorosa ademis de una ligera exoterma. La agitacidn mecénica
se inicidé y la mezcla de reaccidén se calentd a 70°C durante 3
h, después de este tiempo el anflisis de LC indicé 100% de
conversién. La mezcla de reaccidén se enfrid entre 15°C a 20°C
y se adiciond acetato de etilo (3 L) seguido de la adicién de
agua (6 L). No se observé interfase visible. Se separaron
siete litros de fase acuosa y después se extrajo con acetato
de etilo (2 x 2 L). En este momento, se observd una interfase
visible. Los extractos organicos combinados se lavaron con
NaOH 1 N (6 x 1 L) (el pH de la fase acuosa fue de 6.6) y
palmuera (3 x 1 L). Los extractos orglnicos cafés sge
concentraron bajo presién reducida (temperatura del bario
35°C, 35 torr) durante ~ 10 h, para proporcionar 569 g del
compuesto deseado como un aceite café crudo que fue B82% AP
por CLAR.

El acetato de etilo residual fue de 3% por GC. KF:
0.25%. H y >C RMN igualaron los datos reportados. Impureza
principal: regioistmerc para.

B. Una mezcla 'de 1-(2,3-diflucro-6-nitrofenil) -propan-2-ona
(183 g) y carbonato de potasio (100 g) en metanol (1 L} se
calenté a reflujo durante 3 h. La mezcla de reaccibén después

ge enfrié y se concentré in vacuo para remover la mayoria del
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metanol. El residuo se diluyé con acetato de etilo (1 L), se
filtr6 y se lavd con agua. La fase acuosa separada Bse
neutralizé con HCl 2N y se extrajo con acetato de etilo (2 x
500 mi). La capa orgdnica combinada se lavdé con salmuera, se
secd (Na;SO;) y se concentré in vacuo para dar un sblido café.
El s86lido se triturd con éter dietilico y se filtr6 para
proporciconar 1-(2-fluoro-3-metoxi-6-nitrofenil)-propan-2-ona
(121 g, 71%) como un sblido amarillo. LC/EM; (M+H)* = 228.2.
C. Una mezcla de 1-(2-fluoro-3-metoxi-6-nitrofenil)-propan-2-
ona de la etapa anterior (454 mg, 21 mmol) y cloruro de
piridinio (0.9 g, 7.8 mmol) se agité a 180°C durante 75 min.
La reaccién se enfri6 a temperatura ambiente, se diluyé con
HCl 1IN (3 mL) y acetato de etilo (10 mL) y se filtré. El
filtrado se lavé con salmuera (2x), se secd Yy se concentré in
vacuo para dar 1-(2-fluoro-3-hidroxi-6-nitrofenil)-propan-2-
ona (410 mg, 96%) como un 86lido gris, que se usbd 8in
purificacién adicional para la siguiente etapa. LC/EM; (M+H)®
= 214. HRMN (CDCl;): & 2.37 (s, 3H), 4.22 (s, 2K), 6.95 (dd,
1H), 7.95 (d, 1H, J = 9.35 Hz).

D. 1-(2-fluoro-3-hidroxi-6-nitrofenil)-propan-2-ona de 1la
etapa anterior (50 g, 0.234 mol) se adicioné a un matraz de
fondo redondo de 2 litros. Se adiciond agua (1 L) y 1la
suspensién amarilla se agité a RT. Se adiciondé ditionito de
sodio (225 g, 5.5 eq) en una porcién y la mezcla de reaccibn

Be agitd y se mantuvo «30°C hasta que el andlisis de CLAR

S
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indicé que no permanecié material iniciador (tipicamente
menor de 1 hora). Una vez gque se complets, la mezcla de
reaccién pe enfrié a 0°C y el producto sblido de color
anaranjado se colecté por filtraciém a vacio. El producto
himedo se secd a «50°C bajo vacio local, para proporcionar 4-
fluoro-2-metil-1H-indol-5-0l (31.4 g, 81% de rendimiento) gque
se aislé como un polvo cristalino de color canela. El
material tuvoe una pureza por CLAR >99.8. 'H RMN (CDCl;, 400
MHz): & 7.8 (s, 1H), 6.9-6.7 (m, 2H), 6.2 (B, 1H), 4.7 (s,
1H), 2.4 (s, 3H). 3¢ RMN (CDCl,;, 100 MHz) & 145.7, 143.4,
137.5, 136.7, 134.4, 120.1, 112.7, 106.8, 95.4, 13.3.

También, la 1-(2,3-difluoro-6-nitrofenil)-propan-2-ona
puede convertirse al compuesto de titulo mediante una ruta
alternativa como se describe a continuacién.

E. 1l-(3-Benciloxi-2-fluoro-6-nitro-fenil) -propan-2-ona

A una solucién de 1-(2,3-difluoro-6-nitrofenil) -propan-
2-ona (2.5 g, 82% de pureza por andlisis CLAR, 9.54 mmol) se
adicionaron alcohol bencilico (2.5 mL) y LiOH-H0 (1.07 g,
25.58 mmol). La mezcla de reaccidén después se calentd a 100-
110°C y se agitd durante 4 horas hasta que el andlisis CLAR
indic6é que se completd la reaccién. Después del enfriamiento
a ﬁT, la mezcla de reaccién se diluyé con diclorometano (18
mL) y se neutralizé a pH 6-7 con HCl 1N. Las capas se
separaron y la fase orgdnica se lavé con salmuera y se

colects. Con agitacién, se adicioné heptanc {30-25 mL) a la
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solucidén organica tras lo cual se inicibé la cristalizacidn.
La suspensién resultante se enfrid a 0-5°C y se agit6 durante
1 h adicional. La suspensién después se filtré y la torta de
filtrado se lavdé con heptano. Los g6élidos amarillo-café
después se secaron in vacuo a 50°C durante 12-15 h, para
proporcionar el compuesto deseado (1.6 g) que fue 95% puro
por analisis CLAR. Método CLAR: Columna: YMC Pack Cyano 3 um,
4.6 x 50 mm, Solvente A: TFA al 0.05% en MeOH:Agua (20:80),
Solvente B: TFA al 0.05% en MeOH:agua (20:80), Longitud de
onda: 254 nm, Velocidad de Flujo: 3 mL/min. Tiempo de
gradiente: 3 min. %B final: 100 inicial, Retencién: 0.5 min.
$B Inicial: 0. Tiempos de retencién tipicos: SM, 1.2 min;
Producto 2.2-2.3 min.
F. 4-Fluoro-2-metil-l1H-indol-5-0l1

A una solucién del compuesto E de la etapa anterior
(20.00 g, 66.03.30 mol) en metanol bajo una atmdésfera de
nitrégenc (300 mL) a temperatura ambiente en ausencia de luz,
se adicionaron 10% de P4d/C (2.0 g) y formato de amonio (60.0
g, 0.95 mol). La mezcla de reaccidén se agité durante 3.5 h y
después se diluyé con acetato de etilo (200 mL) y se filtr6 a
través de una almohadilla de Celite®/gel de silice. El
residuo después se purificé por cualquiera de los siguientes
métodos:

Después de 1la concentracién in vacuo, el residuo

resultante se purificé por cromatografia, eluyendo con
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acetato de etilo al 30%/hexanos, para proporcionar (7. g,
67%) del compuesto deseado como un sélido blanco después de
la titulacién con diclorometano/hexanos. Después de 1la
concentracién in  wvacuo, el residuo se disolvidé en
diclorometano y se pasé a través de una almohadilla de gel de
silice lavando con diclorometano. El filtrado se concentrdé in
vacuo, para proporcionar (6.66 g, 61%) del compuesto de
titule comec un sélide blanco. .

El compuesto E de este ejemplo también puede convertirse
a 1-(2-fluoro-3-hidroxi-6-nitrofenil)-propan-2-ona mediante

los siguientes dos métodos alternativos.

NOy

1-(2-fluoro-3-hidroxi-6-nitrofenil)-propan-2-ona
Método G-1: A una solucién de 1-(3-benciloxi-2-fluoro-6-
nitrofenil)-propan-2-ona (3.03 g, 10 mmol) en anhidrido
acético (5 mL) y acido acético (5 mL) a temperatura ambiente,
se adiciondé &cido bromhidrico (sclucién acuosa al 48%, 3 mlL).
Después de la adicién, la reaccién se calentd a 100°C durante
35 min y después se enfrié a temperatura ambiente. A esta
mezcla Se adicioné 10 mL de hexanos con agitacidén. La
solucién se decantd y se concentrd. El residuo se diluyd con

acetato de etilo (50 mL) y se lavdé con salmuera (3 x 20 mL).



@

O\O

59

La capa orgdnica Be pecd y se concentrd in vacuo para
proporcionar 1-(2-fluoro-3-hidroxi-6-nitrofenil) -propan-2-ona
(1.7 g, 80%) como un B6lido café, gque se usd en la siguiente
etapa sin purificacién adicional. LC/EM; (M+H)* = 213.2.
Método @G-2: Una mezcla de 1-(3-benciloxi-2-fluoro-6-
nitrofenil) -propan-2-ona (65.0 g, 0.214 mol) y cloruro de
piridinio (60.74 g, 0.526 mol) se agit6 a 180°C durante 1 h.
La mezcla de reacciédn se enfrié a temperatura ambiente, B8e
diluyé con HC1l 3N (100 mL) y acetato de etilo (500 mL) y se
filtrd. La capa acuosa Be extrajo con acetato de etilo (2X) y
las capas orgé&nicas combinadas se lavaron con salmuera, se
secaron (MgSO,), se filtraron a través de una almohadilla de
gel de silice y se concentraron in vacuo. El residuo Be
decocloré con carbémn natural en metanol, se filtré y Bse
concentxd in vacuo, para proporcionar 1-(2-fluoro-3-hidroxi-
6-nitrofenil) -propan-2-ona (37 g, 81%) como un s8b6lido café.
LC/EM; {(M+H)* = 213.2.

Alternativamente, puede ciclizarse 1-(3-benciloxi-2-
fluoro-6-nitrofenil) -propan-2-ona a 5-benciloxi-4-fluoro-2-
metil-1H-indol como se describe a continuacidn, que después
se puede ser desbencilado como se describié anteriormente.

H. Una mezcla de 1-(3-benciloxi-2-fluoro-é6-nitrofenil)-
propan-2-ona (9.09 g, 30 mmol) y niguel Raney (-5 g) en
metanol (100 mL) se calentd a 40°C y después se adicioné gota

a gota una soluciédn de hidrazina en metanol (15 mL) con
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agitacién vigorosa durante un periodo de 30 min. Después de
someter a reflujo durante 1 h, la mezcla de reaccibén se
enfrié a temperatura ambiente, se filtrd a través de Celite y
se concentrd. El1 material crudo se pasd a través de una
almohadilla de gel de silice eluyendo con diclorometano y se
concentr®6 in vacuo para proporcionar 5-benciloxi-4-fluoro-2-
metil-1H-indol (6.1 g, 80%) como un aceite amarillento.

LC/EM; (M+H)® = 256.3".
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REIVINDICACIONES

1. Un proceso para preparar un compuesto de férmula (I)

R®
R3Y 0

RX
\ N\NéleP
R1

U]

caracterizado porque

X e Y se seleccionan independientemente de 0O, 0CO, §,
SO, S0z, CO, COz, NR!, NR'co, NRMCONR?, NRMcCO,, NR'®S0,,
NR'$sO,NR!?’, SO,NR'®, CONR!?, halégeno, nitro, ciano o X & Y
estan ausentes;

R' es hidrégeno;

R®° y R? son independientemente hidrégeno, alquilo,
algquilo sustituido, alquenilo, algquenilo sustituido,
alquinilo, alquinilo sustituido, arilo, arilo sustituido,
heterociclo, hetercociclo sustituido, aralquilo, aralquilo
sustituiﬁo, heteroarilo, heteroarilo sustituido,
heterocicloalquilo o heterocicloalquilo sustituido; con la
condicién de que cuando X es halo, nitro o ciano, R? est4
ausente, y, cuando Y es halo, nitro o ciano, R’ estd ausente;

R® es H;

R-,, RB, RS' RIO, Rll, R12' R13, Rli, RIS, RIG' RIT' Rll y RIB se
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seleccionan independientemente del grupo que consiste de
hidrégeno, alquilo, alquile sustituido, arilo, arilo
sustituido, hetercarilo, heterocarile sustituido, heterociclo
o heterociclo sustituido;

R as

(R**), en donde n es igual a 0, 1 6 2 y cada R* se selecciona
independientemente del grupo gque consiste de hidrégeno,
flaor, cloro y metilo; y

R'Y es metilo o hidrégeno,
con la condicién adicional de gue:

a. R? no puede ser hidrégeno si X es SO, SOj, NR!CO; o
NRYS0;; vy

b. R® no puede ser hidrégeno si Y es SO, S0, NR?CO; o
NR'50,;

O un enantiémero, diasteredmero o sal farmacéuticamente

-- aceptable, profarmaco o solvato del mismo, que comprende las

etaéas de:

a) convertir un compuesto de la férmula
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Hs X
= WN
R°00C—Q, N‘N’J

en donde R® es alquilo inferior o arilo y X' es halégeno, a un

compuesto 1 de la férmula

HsC

en donde R® es alquilo inferior, arilo, arilo sustituido,
hetercarilo o hetercarilo sustituido mediante el tratamiento
con un fenéxido o alcdxido,

b) alquilar el Compuesto 1 para proporcionar el

Compuesto 2 de la férmula

on?

= N

No?

N
2

c) tratar el Compuesto 2 con un perdoxido en presencia de

un Acido de Lewis, para proporcionar el Compuesto 3 de 1la
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férmula
H OR®
==y’ SN
HO—QN_ J
N
3

0S - n4!

d) alquilar el grupo fenol en el compuesto 3 para

proporcionar el Compuesto 4 de la férmula

ord

HsC,
=" N
RO \N_ A
N
4

donde R? es bencilo o bencilo sustituido,

e) hidrolizar el Compuesto 4

Compuesto 5 de la férmula

HeC. OH
== NN
\ ‘N,J

para

donde R? es bencilo o bencilo sustituido, y

proporcionar el

f) convertir el Compuesto 5 al Compuesto 6 de la férmula
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convirtiendo primero el compuesto 5 a un cloroimidato vy
alquilando subsecuentemente el clorocimidato para proporcionar
el Compuesto 6, en donde R® es bencilo y desprotegiendo el
fenol mediante el tratamiento con un donador de hidrégeno en
presencia de un catalizador, para proporcionar el compuesto 6
donde R? es hidrégeno.

2. El1 proceso de conformidad con la reivindicacién 1,
caracterizado porque en la etapa c}), se usa perbéxido de
hidrégeno en presencia de un acido de Lewis para convertir el
alcohel bencilico al fenol.

3. Un proceso para preparar un compuesto de la férmula

H
N
V4
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caracterizado porque comprende las etapas de:

a) hacer reaccionar un compuesto de la férmula

donde X:; es haldégeno;

con un nucledéfilo para proporcionar el Compuesto 8 de la

férmula
N
p Me
=" N
HyCO0C—\ Noy?
8 .

b) tratar el Compuesto 8 con un agente de alquilacién a
una baja temperatura, para proporcionar el Compuesto 9 de la

férmula ] H
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c) tratar el Compuesto 9 con un peréxido en presencia de

un Acido de Lewis para proporcionar el Compuesto 10 de la

férmula
H
N
/
0
Mo, F
=" ~N
N\
N._Nz)
10

4, E1l proceso de conformidad con 1la reivindicacién 3,
caracterizado porque el agente de alquilacidén en la etapa (b)
es un haluro de alquil magnesio.

5. El1 proceso de conformidad con la reivindicacién 4,
caracterizado porque el haluro de alquil magnesio es bromuro
de metil magnesio o cloruro de metil magnesio.

6. El proceso de conformidad con la reivindicacién {4,
caracterizado porque el perdoxido usado en la etapa c) es
peréxido de hidrédgeno o perborato de sodio.

7. El proceso de conformidad con la reivindicacién 4,
caracterizado porque el acidec de Lewis usado en la etapa c)
es trifluoruro de boro.

8. Un proceso para preparar un compuesto de férmula
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caracterizado porque comprende las etapas de:

a) hacer reaccionar un compuesto fluorado de la férmula

0.-N..O'
F
F
b) con un nucleéfilo para proporcionar el Compuesto 11

de la férmula

"

c) hacer reaccionar el Compuesto 11 con un anién de

alcoxi para proporcionar el Compuesto 12 de la férmula
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en donde R es un grupo protector,
d) desproteger el grupo alcoxi mediante tratamientos con
reactivos desprotectores, para proporcionar el Compuesto 13

de la férmula

e) ciclizar el Compuesto 13 bajo condiciones reductoras

para proporcionar el Compuesto 14 de la férmula

14

9. El1 proceso de conformidad con la reivindicacién 8,

caracterizado porque la reduccién en la etapa (e) usa
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ditionito de sodio en agua o una mezcla de agua y un solvente
orgdnico tal como THF.

10. El1 procesoc de conformidad con la reivindicacién 8,
caracterizado porque la reduccién en la etapa (d) usa cloruro
de piridinio o yoduro de piridinio o bromuro de hidrégeno.

11. Una composicién farmacéutica, caracterizada porque
comprende por lo menos uno o miés compuestos de conformidad
con la reivindicacién 1 en combinacién con un vehiculo
farmacéuticamente aceptable y por lo menos un agente anti-
célncer o citotéxico adicional.

12. Un método para producir un efecto antiangiogénico,
caracterizado porque comprende administrar a una especie
mamifera en necesidad del mismo, una cantidad que produce el
efecto antiangiogénico de por lo menos un compuesto elaborado
mediante el proceso de conformidad con la reivindicacién 1.

13. Un método para producir un efecto reductor de 1la
permeabilidad wvascular, caracterizado porque comprende
administrar a wuna. especie mamifera en necesidad del mismo,
una cantidad efectiva que reduce la permeabilidad vascular de
por lo menos un compuesto elaborado mediante el proceso de
conformidad con la reivindicacién 1.

| 14. Un método para inhibir la actividad de la proteina
cinasa de los receptores del factor de crecimiento,
caracterizadeo porque comprende administrar a una especie

mamifera en necesidad del mismo, una cantidad efectiva para
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inhibir la proteina cinasa de por lo menos un compuesto
elaborado mediante el pro&eso de conformidad con 1la
reivindicacién 1.

15. Un método para inhibir la actividad de la tirosina
cinasa de los receptores del factor de crecimiento,
caracterizado porque comprende administrar a una especie
mamifera en necesidad del mismo, una cantidad efectiva para
inhibir la tirosina cinasa de por lo menos un compuesto
elaborado mediante el proceso de conformidad con 1la
reivindicacién 1.

16. Un método para tratar las enfermedades asociadas con
las trayectorias de transduccién de seflal que operan a través
de los receptores del factor de crecimiento, c¢aracterizado
porque comprende administrar a una especie mamifera en
necesidad del mismo, una cantidad terapéuticamente efectiva
de por lo menos un compuesto elaborado mediante el proceso de

conformidad con la reivindicacién 1.
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La presente invencién se refiere a un proceso para

RESUMEN DE LA INVENCION

preparar ciertos compuestos de pirrolotriazina de la férmula
(I) y sales farmacéuticamente aceptables de los mismos. Los
compuestos de la £f6rmula (I) inhiben la actividad de 1la
tirosina cinasa de los receptores del factor de crecimiento,
tales como VEGFR-2 y FGFR-1, por lo que los hacen Gtiles como
agentes anti-clncer. Los compuestos de la férmula I también
son (Gtiles para el tratamiento de otras enfermedades
asociadas con las trayectorias de transduccién de saefilal que

operan a través de los receptores del factor de crecimiento.
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1. Esta opinién escrita es la primera formulada por esta Autoridad de Examen Preliminar
Internacional.
2. Esta opinién contiene indicacionas que se refieren a los siguientes puntos:

I BB Bases de la opinién

I1 O Prioridad

ITI O WNo establecimiento de opinidn con regspecto a novedad, paso Iinventivo vy
aplicabilidad industrial

v O cCarencla de unidad de la invencién
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de las enmiendas, ver las Reglas 66.8 y 66.9.

También: Para una oportunidad adicional de presentar las enmiendas, ver Regla 66.4.
Para la obligacidén del examinador de considerar a las enmiendas y/o
argqumentos, ver Regla 66.4bis.

Para una comunicacién adicional con el examinador, ver Regla 66.6.

Si no se presenta respuesta, el reporte de examen preliminar internacional se

establecera sobre la base de esta opinién.
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OPINION ESCRITA |Solicitu.d Internacional No. PCT/US03/22755
I. Base de la opinién
1. Con respecto a los elementos de la solicitud internacional:*

la solicitud internacional como se presentd originalmente.
# la descripcién:

paginas_1-~-38 ; como se presentd originalmente
paginas NINGUNA ; Presentado con la demanda
pdaginas NINGUNA ; presentado con la carta del

B las reivindicaciones:

paginas 39-47 ; como se presentd originalmente
pAginas_NINGUNA ; como se enmendd (junto con cualquier declaracién)
bajo el Articulo 19

pidginas NINGUNA ; Presentado con la demanda
pPéiginas NINGUNA _; Presentado con la carta del

B los dibujos

pAginas NINGUNA ; como se presentd originalmente
pdginas NINGUNA ; presentado con la demanda
piginas NINGUNA , bresentado con la carta del

OO0 La parte del listado de secuencias de la descripcién:
paginas_NINGUNA ; como se presentd originalmente
padginas NINGUNA ; presentado con la demanda
pAginas NINGUNA ; presentado con la carta del

2. Con respecto al idioma, todos los elementos mercados arriba estuvieron disponibles o
se pregentaron a esta Autoridad en el idioma en el que se presanté la solicitud
internacional, a menos que se indique lo contrario bajo este punto.

Estos elementos estuvieron diasponibles © se presentaron a esta Autoridad en el
siguiente idioma: ,que es:

O el idioma de wuna traduccidn presentada para 1los propbsitos de la biasqueda
internacional (bajo la Regla 23.1(b)).

O el idioma de publicacién de la soljcitud internacional {bajo la Regla 48.3(b)).

O el idiome de una traduccién presentada para los propédésitos del examen preliminar
internacional (bajo la Regla 55.2 y/o 55.3).

3. Con respecto a cualquier secuencia nucledtida y/o de aminodcido descrita en la
solicitud internacional, el examen preliminar internacional se llevdé a cabo scbre la
base del listado de secuencias:

contenido en la solicitud internacional en forma escrita.

presentade con la solicitud internacienal en la forma legible por computadora.
presentado subsecuentemente a esta Autoridad en forma escrita.

presentado subsecuentemente a esta Autoridad en la forma legible por computadora.

S8e ha proporcionado la declaracién de que el listado de secuencias escrito
presentadec subsecuentemente no va mis alld de la descripcién en la solicitud
internacional como se presenta.

Se ha proporcionado la declaracién de que la informacidn registrada en la forma
legible por computadora es idéntica al listado de secuencias escrito.

oooon

il

4. B Las enmiendas han resultado en la cancelacién de:

B La descripcién, paginas: NINGUNA

B Las reivindicaciones, Nos.: NINGOUNC

B Los dibujos, hojas: NINGUNA

5. {1 Esta opinién se ha esatablecido como si (algunas de} las enmiendas no se hubieran
realizado, porque se han consideradc que van mds alld de la deacripcién como ae
presentd (Regla 70.2{c)).

*Las hojas de reemplazamiento que se han presentado a la Oficina de recepcidén en respuesta a una

invitacidn bejo el Articulo 14 se refieren en este reporte como “presentado originalmente”.
Forma PCT/IPEA/408 (Cuadro I) (julio de 1998)




PINION ESCRITA
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{ Solicitud Internacional No. PCT/US03/22755

V. Declaracién razonada bajo la Regla 66.2(a) {ii) con respectc a novedad, paso

inventivo o aplicabilidad industrial; citas y explicaciones que soportap tal

declaracién A
- i
1. Declaracién
Novedad (N) Reivindicaciones SI: 1-16
Reivindicaciones NO: NINGUNA
Paso Inventivo {(PI) Reivindicaciones SI: NINGUNA
Reivindicaciones NO: 1-16
Aplicabilidad industrial (AI) Reivindicaciones SI: 1-16
Reivindicaciones NO: NINGUNA

2. Citas y Explicaciones:

Las reivindicaciones 1-16 satisfacen los criterios establecidos
en el Articulo 33(2)-(3) del PCT, porque la técnica anterior no
muestra el presente proceso, composicidén y método de uso abarcado

en las reivindicaciones 1-16.

Las reivindicaciones 1-16 carecen de un paso inventivo bajo el
Articulo 33(3) del PCT como es obvio en WO 02/40486: La WO
02/40486 muestra diferentes compuestos de pirrolotriazina y que
incluyen un proceso para hacer la elaboracién incluida en 1las
presentes reivindicaciones. Ver 1la férmula I y observar la
definicién de varios grupos variables. Observar que Z puede ser
oxigeno como se requiere por las presentes reivindicaciones. Ver
los Esquemas 1-14 en las paginas 25-38 para el proceso de
elaboracién y los ejemplos 1-152 mostrados en las pdaginas 38-88.
La WO 02/40486 no muestra ejemplos de los compuestos en donde Z

es 0 como se requiere por las presentes reivindicaciones. Sin

embargo, la W0-02/40486 muestra la equivalencia de los compuesfos'

ejemplificados con los reivindicados en la definicién de los
diferentes grupos variables del compuesto de la férmula I y los

esquemas del proceso 1-14. De esta manera, habria sido obvio para

Forma PCT/IPEA/408 (cuadro V) (julio de 1998)
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un experimentado en la técnica en el momento de 1la invencill\\
hacer diferentes pirrolotriazinas sustituidas incluyendo
presente pirrolotriazina usando los procesos mostrados por' la
pirrolotriazina desde el punto de vista de la equivalencia
mostrada por referencia.

Las reivindicaciones 1-16 satisfacen los criterios establecidos
en el Articulo 33(4) del PCT y de esta manera, tienen
aplicabilidad industrial porque el asunto relacionado
reivindicado puede formularse © usarse en la industria para la
elaboracién de farmacéuticos 1Utiles para el tratamiento de

cancer.

Forma PCT/IPEA/408 (cuadro V) (julio de 1998)
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Cuadro suplementario \
(para ser usado cuando el espacio en cualquiera de los cuadros

anteriores no sea suficiente)

"

TIEMPO LIMITE

El tiempo limite establecido para la respuesta a una Opinién
Escrita no puede excederse, 37 CFR 1.484(d). Cualquier respuesta
recibida después de la expiracién del tiempo limite establecido
en la Opinidébn Escrita no se considerard en la preparacidn del

Reporte de Examen Preliminar Internacional.

Forma PCT/Hoja separada/408 (Cuadro suplementario) (julio de 1998)
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PATENT COOPERATIONTREA1 Y

From the

P.0.BOX 4000

PRINCETON., NE“ﬁRE? 3“3-4000
Docketed Item {OPDY

INTERNATIONAL iﬁME‘FiE Ws AUTHORITY
To:
BRI w

PCT

NOTIFICATION OF RECEIPT
OF DEMAND BY COMPETENT INTERNATIONAL
PRELIMINARY EXAMINING AUTHORITY

(PCTRules 59.3(c)and 61.1(b), first senience
and Administrative Instructions, Section 601(a))

Due Date __ﬁl‘ﬁsm!\

om0 5 MAY 2004

. —7-
Applicant’s or ageni's [Tle reference
TMPORTANRT NOTIFICATION
LDO0339
International applicaiion No. Imemnatianal (iling dete fdaywonrh duar) Priority dule (dayxmanthkyear)
PCT/USDX22755 21 Jul 2003 18 Jul 2002

Applicam

BRISTOL-MYERS SQUIBB COMPANY

2 Tha dale of receipl is:

1. Theapplicani is hereby notified Lhal this International Preliminary Examining Authority considers the following date as the dae
of receipt of the demand for imemainnal prediminary examination of the imemationa] spplication:

05 Feb 2004

E the actua! daie of receipt of Lhe demand by this Authorily (Rule 61.1(b)} 8
D the actua! date of receipt of the demand on behalf of this Awharity (Rule 59.3(c)).

D (he date on which this Authority hes, in response 10 the invitstion Lo correct defects in the demand (Farm
PCTAPEA/404), received the required corrections.

3 D ATTENTION: Thu date of receipt is AFTER Lhe expimiion of 19 months from the priorily date. Consequemly, the
election{s) made in the demand does (do) nol have the effect of postponing Lhe eniry into Lhe national phase until 30 months
frowm Lhe priorily date (or Inter in some OfTicen) (Article 35(1)). Therefore, the acts for entry inlo the naticnal phase musl
be performed within 20 months from the priority dete (or later in some Offices) (Article 22). For deails, see the PCT
Applicont s Guids, Volume [1.

D tifapplicabie) This notification confirms the infbrmalion given by lelephone, fecsimile transmirsion or in person on:

4. QOnly where paragraph 3 appliea, a copy of Lhis notilicalion has been sent 1o Lhe Intemnetional Buresu.

Name md mailing address of 1he IPEA/

FacsimileNo. 703-305-3230

Mail S1op PCT. Commisaionar for Patents
P.O. Box 1450, Alsxandria, VA 22313-1450

Authorized oMeer
Latrice Russell

Te:ephone No. 703-306-3829

Form PCTAPEA/402 (July 1998)



PATENT COOPERATION TREATY

From the
INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY

To: PCT
ELLIOTT KORSEN
BRISTOL-MYERS SQUIBB COMPANY INVITATION TO CORRECT
P.0.BOX 4000
PRINCETON, NEW JERSEY 085434000 DEFECTS IN THE DEMAND
(PCTRule60.1)

Duteof muifing

wnmesiox) ) 5 MAY 2004
Applicant’s or agent’s file reference REFLY DUE within ONE MONTH Irom

LDO0338 PCT (e above daic of mailing-
Inernational applicmion Ne. Intemational filing date
PCT/USO¥22755 * o) 21 Jul 2003

Applicani
BRISTOL-MYERS SQUIBB COMPANY
Theepplicant s lavited withinthe time limit Indlcated sbove to correct the follow log defieets which this Intemational Preliminary

Exmmining Authority has found in the demand for international preliminary examinatlon:
L |:| Tt does not contain the election of at least one Contmcting Siale bound by Chapter TT (Rules $3.2(a)iv) and 53.7).
2 [:[ Trdoesnol permit identification of the intemational appHeation 10 which it relutes (Rule 60. 1(b).
3 ['_'| I daesnot.contain the required petition (Rules $3.2(a)(i) and 53.3).
4, D Ttdoesnol contain the required indications conceming the sgent s specified in the Annex (Rules 53.2(a)11) and 53.5).

L} ILdoesnol contain the required indlestions concaming Lhe intemational application asspecified inthe Annex
D (Rules Ss.zuliii)nndg.ﬁ).

6 [:] Ttis not submitted in the required language which is: (Rule 55.1}
7 [:] ltisnotmade on the printed form (Rule 53.1(2)).
f |:| 1L is presenied as a computer print-out the particulars of which do not comply with the Administrative Tnstructions

9

(Rule 53.1(a)).
. [g] Itdoes not contain therequired indications concerning theapplicant as specified in the Annex (Rules 53.2(a)(ii)and 53.4).

n D T does not conlain the required signature s specifed n the Annex (Rules 53.2(b)and 53.8).

Effect of the date of receipt of the corrections on the date of racaipt of the demand:

{i} thedelectanoled underitems 1 md 2 are correeted within the time limh indiceted above, the demand shall be considered as
ifiL had been received on the date when the corrections are received (Rule 60.1(b)). Tfihet date is Inter than theexpiration ol 19
months fhom the priority date, entry into the national phase hefiore Lhe elected OfTices will NOT be postponed until the expiration
ol 30 months [rom the priority date.

{ii) thedelecisnoted underitems 3 1o 10are correcied within the fime limit indicated ahove, the demand shall beconsidered as
il had heen received on the aclual filing date(Rule 60.1(b)).

EfTect of failure to correet the defects within the time limit indicated ahove:
(i) In ::em case of defecis noled under ilems | 1o 8. this Authoritly will declare thal the demand is considered as if'it had not been
subwmited.

(ii) Tnthecaseoldelecisnoted underiiems9and 10, this Authorily will declare thal the election(s) ol the State(s) concerned infare)
considered as if'it{they) had not been madie.

A copy ol thig invitation has been sent Lo the International Bureauw

Name and mailing address ol Lhe TFEA/ Authorized nfficer

Maii Stop PCT. Commissioner for Patents Latrice Russel]

P.0O. Box 1450, Alexandria, VA 223]3-1450
| FacsimileNo. 703-305-3230 Telephone No. 703-306-5829

Form PCTAPEA/ADS (July 1998)
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FORMPCT/IPEAMO4 PCT/US0¥22755

Continuation ofitem 4; A loindicalionsconcerning the agent (Rule 4.4), thedemand:

a D does not properly imdicaic the ageni s name (pecify:

b D doesnotindicaletheagent seddress.
e D doesnol properly indicete the agent’s address pecifis):

Countinmation ofitem 3: As toindications concerning the international applicstion, tha demand does not indicate:
n [ ] heintcrmational filingdate.
h |:| the intemational application number.

c D the name ol the recedving Office, wheve the internasional applicatlon number was not known 1o Lha spplicant at the: ime
the demand was filed

d D thetitle of the invention.

Caontinuation of Hem 9: Astoindicationsconcemningthaspplicant (Rules 4.4 snd 4.5), the demand:

/ a E} doesnotindicieall the applicanis forthe elecind Sistes,
h EI does nol properly indlcale the applicant’sname fgpeci):

e El docs not indiceie the applicani *s address.
d |___| doeanot properly indicate the appiican('s address (ipecif)):

1 D does not indicate the applicant"s nationality.
L D does not indicxte the applicent “sresidence,

Continuation of item 10: Agio requirementsconceming sigastura(Rules 4.15 and 90.4), the demand:
a [] isnotsigned
b [} isnotsigned byallthe applicants for the clected Siates

c D isnoLaccompanied hy the stalement refemed ioin the check it In Box No, V1ofthe demand explalining the lack ol the
signatureof'an applicant for theelection ol the Uniled Stales of America.

d D issigned by whatappears (o beanagent/common representative but
|:| the demand isnot accompanied by & powerolallomey appointing him.
I:I the power ol ulomey accompanying the demand is nol signed by all theapplicants for the elecied States.

Form PCTAPEA/404 {Annex) (July 1998)




Docket No. LD0339 PCT
New Int'l. Application No. based on USSN 60/397,256 Filed: 19 July 2002, et al.

Documents enclosed: Application, General Power of Attorney, copy of Certification;
PCT Easy Request, Diskette with Request and Abstract

Express mail mailing label number EV 001830675 US -

Date of Depuosit July21 .2
1 hereby certify that this paper or fee is being deposited with the United States
Postal Sexvice “Express Mail Post Office to Addressee” service under 37 CFR 1.10
on the date indicated above and is addressed to the Assistant Commissioner for
Patents, Box PCT, Washington, D.C. 20231,

_Maria Caataldo
Gmdmpﬁnﬂmopram)
oL _

(Sigm'(mr of person mailing paper or fee)

EVO01830L75US
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!  PATENT COOPERATION TREATY ™

L]
From the INTERNATIONAL SEARCHING AUTHORITY

To:
ELLIOTT KORSEN

MAR 01 2004

PCT

2
NOTIFICATION Slcrbedaddbame
THE INTERNATI REPOR
OR THE DA R

Attorney
(PCT Rule 44.1)
ey G AFED IO

FLD339 FCT) FOR FURTHER ACTION  See paragraphs 1 and 4 below
Intermations! application No International filing date
PCT/USIZ2755 (day/movth/year)
_ 21 July 2003 (21.07.2003)
BRISTOL-MYERS SQUIBB COMPANY

Filing of amendments and siziement under Articls 19:

1. DX The sppiicant is bereby oorified thar the Inmcrmations) search report has been estabiished snd s transmived herewkh.

The spplicant b extitied, If be 5o wishes, 0 amersd the claims of the nseroational application (see Rule 46)

When? The tine limk for Ming such emendments s normelly two moothe from the date of trammiital of the
imermational starch report.

Where? Direcdy w the Intesnationn]l Burean of WIPO, 34, chemoln des Colombetes
1211 Geneva 20, Switzerland, Facalmile No.: (41-22) '740.14.35

For mere detafled instroctions, see the notes on the accompanying sheet,

2. D The spplicant i heveby notified thet oo Intermational search report will be established and that the declarntion under
Article 17¢7)(x) 1o that effect 1a tranymitted herewith.

k8 D ‘With regard to the protest against payment of (an) additional fee(r) under Rutle 40.2, the applicant la notificd that:

4. Raminders

prepatations for Intermtioml publication.

Guide, Vohune 1L, National Chapiers anj the WIPO Internet shie,

[[]  the protest mgether with the declalon thereon has heen transmined 10 the tnermesioms! Buresn together with the
applicant’s recumest 1o forward the wxts of buch the protest and the declslon theveon to the designated Offices.,

D o declaion has been made yet on the protest; the applicant will be notified as soon as & decision is made.

Shortly after 18 months from the prioriy date, the imternational application will bo published by the Inteypationsl Buresu. If the
appiicant wishes 0 avoid or pospane publication, & aodee of withdrawal of the Internatioal application, or of the priority claim,
must reach the International Buresn a8 provided in Rules 90 Ais.1 and 90 bis.3, respectively, before the completion of the technical

Within 19 months from the priority date, bax-only I respect of some devigmted Offices, a demand for bnternational prelbmioary
examination mast be filed If the applicant wishes w0 postpone the entry iotn (he mtional phase wntll 30 manths from the priority
date (n some Offices cven lnter); ctherwise the applicant must, within 20 months from the priority date, perform the preacribed
ucts for entry into the rational plase before those designated Offices.

In respect of other designated Offices, the time limit of 3 manthe (or lxter) will apply even If no demand is flled within 19 monthe.
See the Amwex tv Form PCT/IB/NI and, for denafls showr the applicable dme limits, Office by Office, see the PCT Applicant's

Nane and malling address of the ISA/US
Mall Swp PCT, At BA/US
Commimiover for Ptenty
P.O, Bax 1430
Alcandria, Yirgish 20]13-14%0

Facsimile No. (703)305-323)

Farm PCT/ISA/200 (April 2002)
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PCT REQUEST LD339 PCT
Original {for SUBMIBSION) - printad on 21.07.2003 08:49:00 AM
0 For recalving Office use only
01 imtermational Appication No,
E) intamational Fiing Dats
03 Nams of recsiving Office and "PGT
Imamational Application”
04 Form - PCT/MGV101 PCT Raquest
0-4-1 | Prepared using PCT-EASY Version 2.92
(updated 01.04.2003)
o8 Petition T
The requests that the
present Intemational application be
sccording to the Patent
Coopartion T
06 :::MW Office (specified by the United States Patent and Trademark
Office (USPTO) (RO/US)
o7 Applicant’s or sgent’s file eferencs |LD339 PCT
] Thie of invention PROCEBE FOR PREPARING CERTAIN
PYRROLOTRIAZINE COMPOURDS
) Applicant
I-1 This person is: applicant only
U2 {Appicant for all designated Btatas except US
n-4 Nama BRIBTOL-NYERS BQUIBB COMPANY
ns Addmss: P. O. Box 4000
Route 206 and Provincelins Road
Princaton, NJ 08543-4000
United States of America
-8 State of nationallty uB
uz Sinte of residence us
e Telaphong No. 609-252-4000
-8 Facsimile No. 609-252-4526
W3 | Appiicant snd/or Inventor
lI-1-1 | This person Is: applicant and inventor
12 | Applicant for U8 only
14 | Name (LAST, First) BHIDE, Rajeev
15 | Address: 22 Bawthorne Dr.
Princeton Junction, NJ 08550
United States of America
14 ) Stats of nationality o8
{i-1-7 | State of residance Us




PCT REQUEST 339 PCT
Original {for SUBMISSION) - printed on 21.07.2003 08:49:00 AM

™a Appl"l:-n and/or Inventor

-2-1 | This parsonis; applicant and inventor
m-2-2 |Applicant for U8 only

N-2-4 |Name (LAST, First} FAN, Junying

-2-5 | Address: S Ryan Ct.

Monmouth Junction, NJ 08852
United States of America

-26 | Stste of nationality N
2.7 | Stete of residance uUs
§3 | Applicant and/or inventor
ll-&1 | This person ls: applicant and inventor
32 |Applicant for US only
i-3-4 | Name (LAST, Firsl) PARLANTI, Luca
35 |Adoress: 114 Caacade Ct.
Apt.# 7

Princeton, NJ 08540
United States of America

-3-8 | State of nationality IT
137 | State of residence us
U4 |Applicant andior nventor
HF4-1 | This person Is: applicant and inventor
142 | Applicant for US only
44 |Name {LAST, First) BARBOSA, Stephanie
Ni-4-5 |Address: 2 Big Top Dr.

Lambertville, NJ 08530
United States of America

(46 | State of nationality Us
(47 | Gtuta of resicence us
T [Appiicant and/ar Inventor
-5-1 | Thia parson Is: applicant and inventor
52 | Applicant tor US only
54 |Name (LAST, Firat) QIAN, Ligang
56 | Address: 1l Covantry Ln.

Hopewell, NJ 08525
United Btates of America
k56 | Steta of nationality us

57 | Staie of residence . us
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PCT REQUEST
Original (for SUBMIBSION) - printed on 21.07.2003 08:48:00 AM

— — e
-8 Applicant and/or Inventor

II-6-1 | This pammon ls: applicant and inventor
n-62 |Appicant for U8 only

g4 | Neme (LAST, First) CAI, Zhen-Wei

Hke-5 | Address: 3é Hills Dr.

Balle Mead, NKJ 08502
United Btates of Amarica

68 | Stis of nationallty va

-67 | State of residencs s

N7 | Applicant gndior inventor

H+-7-1 | Thia person ls: applicant and inventor
172 | Applicant for US only

ll-7-4 | Nama {LAST, First) GIBSON, Francis, S.
W-7-5 | Address: 24 Shara Lane

Pannington, NJ 08534
United States of America

i-7-8 | Swate of nationality us
11-7-7 | Siwats of residence us
V-1 | Agent of common representative; or
sddreaa for correapondencs
Tha person Identified below Is agent
haraby/haa basn appoimad to act an
bahalf of tha epplicant(s) batore the
competent Intemational Authorties as:
iV-1-1 | Name QLAST, Firm) EKORBEN, Elliott
V-1-2 | Address: Bristol-Myers Squibb Company

P.O. Box 4000

Princeton, KT 08543-4000
United Btates of America
N-13 | Telaphons No. 609-252-4741

V-1-4 | Facsimie No. 809-252-4526

IV-1-5 | Agent's registration No. 32,705
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Iv-2-1

Nama(s)

4/6
PCT REQUEST LD33s PCT
Original (for SUBMIBSION) - printed on 21.07.2003 08:48:00 AM
V-2 | Addiional agent(s) additional agent(s) with aame address as

firat named agent

GIBBONS, Maureen(44,121); ALGIERI,
Aldo(31,697); BABAJKO, Buzanne(32,880))
BUCHEOLZ, Briana(39,123); D'ANMICO,
Stephen (46, 652); KLEIN,
Christopher(34,363); LANGE,
Xeith(44,201); MAKUJINMA, Shah(41,174);
PATEL, Rena{41,412); DAVIS,
Stephen(26,693) ; RODNEY, Burton(22,076))
RYAN, Richard(30,451); SHER,
Audrey(39,024); PEIST, Kennath(45,006);
O'BRIEN, Maureen(42,043); BELFIELD,
Jing(45,914); VANATTEN, Mary,
K.{(39,408) ) GOLIAN, Paul, D.{(42,591);
LAMERDIN, John (44,858); DUNCAN,
Laurelea(44,096) ; WARREN,

Volles (33,810); BAXAM, Deanna({45,266)

V-1

Dusignation of Gt

[Regional Patant

({other kinds of protection or treatment, H

AP: GH GM KE L MW MZ 8D BSL EZ TZ UG ZM
ZW and any other Btate which is a
Contracting State of the Harare Protocol
and of the PCT

EA: AM AZ BY KG KZ ND RU TJ TM and any
other State which is a Contracting State
of the Eurasian Patent Convention and of
the PCT

EP: AT BE BG CHRLI CY CZ DE DK EE Ef FI
FR GB GR HU IE IT LU MC NL PT RO SE Bl
BE TR and any other State which is a
Contracting Etate of the Eurcpean Patemnt
Convention and of the PCT

Ch: BF BICF CGCICHM GA GN GO GW ML MR
NE SN TD TG and any other Btate which is
a member Stats of OAPI and a Contracting
Btate of the PCT

Mational Patent
{othar kinds of protection or treatment, H

BA BB BG BR BY BI
CZ DE DK DM D2 EC
GM HR HEU ID IL IN -
IC LK LR L8 LT LU
MX MZ NI NO NZ OM
BD SE BG SK 8L 8Y
UG US UZ VC VN YU

AE AU
CA
EE EB
I8
LV
PG
TJ
ZA

AZ
cu
GH
KZ
MW

8C
UA

2380k
HBHB88%

CR
GE
KR
MN
RO

:
23

TZ
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Original (for SUBMISSION,) - printad on 23.07.2003 08:49:00 AM

V-§

Preczsutionary Designation Ststement
In acidition 10 the desigrations mads
under bems V-1, V-2 and V-3, the
appiicant aiso makes under Rule 4.9(b)
all designations which would be
permitiad undler the PCT except any
designation{s) of the State(s) Indicated
under tem V-8 below. The applicam
decinres that those additional
dasignations are subjact to confimmation
and that any deslgnation which is not
confirned belore the axpimation of 16
months from the priority date le 1o be
reQiuded as withdrawn by tha applicant
ai the expimtion of that time Emit

EEMﬂnhMmmnmumhmw
des

Pricrity clalm of sarller national
application
Fliing data

Number
Country

19 July 2002 (19.07.2002)
60/397,256
Us

Pricefty claim of sariler national
application

Fling dats
Number

Courdry

13 February 2003 (13.02.2003)
60/447,213
us

Priarity claim of sarilsr national
application
Fliing datts

Number
Country

18 July 2003 (18.07.2003)

Vi1

iﬁﬂqdummmﬂnm-ﬂ

Tha recsiving Office Is requested 10
prepare and transmit 1o the intemational
Buresu a certified copy of the earfler
.mh:hMﬂH.ﬂhﬂﬂﬂﬂll

B

vi-1l, VvIi-2, VI-3

Intsrnational Ssarching Authority
Chosan

United States Patent and Trademark
Office (UBPTO) (IBA/UB)

——

Vil
vili-1

viu-2

viH-3

vii-4

viil-5

Number of daciarations

Decimrstiona
Gecizraiion as o the identhy of the
ivarior

Daciaration as to the appicant's
entitiemant, as at tha Imtemationad flling
dats, to apply for and be granted &




2

6/6
PCT REQUEST Lh33g PCT
Original {for SUBAISSION) - printad on 21.07.2003 08:49:00 AM
x Check list frmbar ol Sheaty eisctronic file(s) atiachad

X1 [Request (nciuding declaration shasts) | g -
X2 |Descripion 38 -
o3 [Caims 9 -
IX-4 | Abstract 1 EZABSTO00 .TXT
X5 [Drawings 0 -
D=7 TOTAL 54

Accompanying lams PEpar document(s) Sached slacironic Tie(s] smached
X8 |[Fee caicuation shest v -
XD [Original saparate powsr of attomey v -
IX-17 [PCI-EAB Lunm - Diskette
IX-18 [Othar (specified): Cexrtification -
X180 | Figure of the drewings which shoutd

acCom the abstract
IX-20 |Language of filing of the International English

N1 | Gignature of appllcant, agent or - =

COmMon represeitiative y

X1  |Name (LAST,Fimt) KORBEN, Elliott

FOR RECEIVING OFFICE USE ONLY

101 | Date of actual recsipt of the
purporied intsrmational spplication
10-2 Druwings:

1021 | Received

10-22 | Not received

103 Corracind date of actusl receipt dus

104 Dats of timely recsipt of the required
corrections uncder PCT Article 11
108 Intemational Searching Authority ISA/DS
108 |Transmittal of esarch copy deleyed
untl] search fee Is paid

FOR INTERNATIONAL BUREAU USE ONLY

111 | Date of receipt of the record copy by
L - the intsmations! Buresu
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: 00

0 Solo para uso de la Oficina de
0-1 Recepcidn
Solicitud Internacional No.
0-2 Fecha de Presentacién Internacional
0-3 Nombre de la Oficina de Recepcidn y
“Solicitud Internacional PCT”
0-4 Forma - PCT/RO/101 PCT Petitorio
0-4-1 Uso preparado PCT-EASY Versién 2.92
(actualizado 01.04.2003)
0-5 Peticibn
El abajo firmante requiere gque la
presente solicitud internacional
sea procesada de acuerdo con el
Tratado de Cocperaciétn de Patentes
0-6 Oficina de Recepcién {especificada|Oficina de patentes y marcas
por el solicitante) registradas de 1los Estados
Unidos {(USPTO) (RO/US)
0-7 Referencia de archivo del |LD339 PCT
sglicitante o mandatario
I Titulo de la invencidn PROCESO PARA LA PREPARACION DE
CIERTOS COMPUESTOS DE
PIRROLOTRIAZ INA
II Solicitante
II-1 Esta parsona es: S6lo solicitante
II-2 Solicitante para Todos los Estados designados
excepto US
II-4 Nombre BRISTOL-MYERS SQUIBB COMPANY
I1-5 Direccién: P.0. Box 4000
Route 206 and Provinceline
Road
Princeton, NJ 08543-4000
Eatados Unidos de América
II-6 Estado de nacionalidad Us
II-7 Estado de residencia us
II-8 No. de teléfono 609-252-4000
II-9 No. de facsimil 609-252-4526
ITI-1 Solicitanta a/o inventor
III-1-1 |Esta persona es: Solicitante @ inventor
III-1-2 |Solicitante para S4lo US
I1I1-1-4 |Nombre (APELLIDO, Nombre) BHIDE, Rajeev
II1-1-5 |Direccién: 22 Hawthorne Dr.
Princeton Junction, NJ 08550
Estados Unidos de América
III-1-6 [Estado de nacionalidad us
III-1-7 |Estado de residencia us
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ITI-2 Solicitante @/0o invantor
III-2-1 |Esta persona es: Solicitante e inventor
III-2-2 |Solicitante para Sélo US
I1I-2-4 |Nombre (APELLIDO, Nombre) FAN, Junying
I11-2-5 |Direccién: 5 Ryan Ct.
Monmouth Junction, NJ 08852
Estados Unidos de América
III-2-6 |Estado de nacionalidad CN
II1I-2-7 |Estado de residencia Us
III-3 Solicitantes @/o inventor
III-3-1 |Esta persona es: Selicitante e inventor
III-3-2 |Solicitante para Sé6lo US
III-3-4 |Nombre (APELLIDO, Nombre} PARLANTI, Luca
III-3-5 |Direccién: 114 Cascade Ct.
Apt. & 7
Princeton, NJ 08540
. Estados Unidos de América
III-3-6 |Estado de nacionalidad IT
II1-3-7 jEstado de residencia Us
IYI-4 Solicitante e/0 inventor
III-4-1 |Esta persona es: Solicitante e inventor
III~4-2 |Solicitante para S6l1o US
III-4-4 {Nombre (APELLIDO, Nombre) BARBOSA, Stephanie
III-4-5 |Direccién: 2 Big Top Dr.
Lambertville, NJ 08530
Estados Unidos de América
1II-4-6 |Estado de nacionalidad us
I1I11-4-7 |Estado de residencia us
III-5 Solicitante e/o inventor
III-5-1 |Esta persona es: Solicitante e inventor
III-5-2 |Solicitante para S6lo US
I1I-5-4 |Nombre (APELLIDO, Nombre) QIAN, Ligang
III-5-5 |Direccién: 11 Coventry Ln.
Hopewell, NJ 08525
Estades Unidos de América
II1-5-6 |Estado de nacionalidad uUs
I11-5-7 |[Estado de residencia Us
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ITI-6 Solicitants /o inventor
II1-6-1 |Esta persona es: Solicitante e inventor
III-6-2 |Solicitante para Sé6lo US
I1I~-6-4 |[Nombre (APELLIDO, Nombre) CAI, Zhen-Wei
III-6-5 |Direccién: 36 Hills Dr.
Belle Mead, NJ 08502
Estados Unidos de América
II1-6~6 |BEstade de nacionalidad us
ITII-6-7 |Estado de residencia Us
III-7 Solicitante e/o0 inventor
III-7-1 |Esta persona es: Solicitante e inventor
III-7-2 |Solicitante para S6lo US
III-7-4 |[Nombre (APELLIDQ, Nombre) GIBSON, Francis, §.
III-7-5 |Direccidn: 24 Shara Lane
Pennington, NJ 08534
Estados Unidos de América
III-7-6 |Estado de nacionalidad us
III-7-7 |Estado de residencia Us
Iv-1 Mandatario o representante
comin; o <direccién para
correspondencia
La persona identificada|Mandatario
abajo es aqui/ha sido
desighnada para actuar en
nombre del solicitante(s)
antes de las Autoridades
internacionales competentes
como:
Iv-1-1 Nombre (APELLIDO, Nombre) KORSEN, Elljott
Iv-1-2 Direccién Bristol-Myers Squibb Company
P.0. Box 4000
Princeton, NJ 08543-4000
Estados Unidos de América
Iv-1-3 Telé&fono No. 609-252-4741
IV-1-4 Facsimil No. 609-252-4526
IV-1-5 |Registro del mandatario no. |32,705
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Iv-2

IvV-2-1

Mandatario(s) adicional (es)

Nombre (3)

Mandatario({s) adicional(es) con la
misma direccién que el mandatario
nombrado al principio

GIBBONS, Maureen (44,121):;
Aldo (31,697); BARAJKO,
(32,880); BUCHHOLZ, Briana
D’ AMICO, Stephen (46,652); KLEIN,
Christopher (34,363); LANGE, Keith
(44,201); MAKUJINA, Shah (41,174);
PATEL, Rena (41,412); DAVIS, Stephen
(26,693); RODNEY, Burton (22,076):;
RYAN, Richard (30,491); SHER, Audrey
{35,024}); PEIST, Kenneth (45,006);
O’ BRIEN, Maureen (42,043); BELFIELD,
Jing (45,194); VANATTEN, Mary, K.
{(39,408): GOLIAN, Paul, D. (42,591);
LAMERDIN, John (44,858); DUNCAN,
Laurelee (44,096); WARREN, Volles
(33,6810); BAXAM, Deanna {45,266)

ALGIERI,
Suzanne
(39,123):

V-1

Designacién de Estados

Patente regional

{otros tipos de proteccién o
tratamienteo, si exiaten, se
especifican entre paréntesis
después de la designacién(es)
referidas)

AP: GH GM KE LS MW MZ SD SL SZ TZ UG
ZM ZW y cualquier otro Estado que sea
un Estado de Contratacién del
protocalo Harare y del PCT

EA: AM AZ BY KG KZ MD RU TJ TM ¥y
cualquier otro Estado que sea un
Estado de Contratacidn de la
Convencién de Patente Eurcpea y del
PCT

EP: AT BE BG CH & LI CY CZ DE DK EE
ES FI FR GB GR HU I1IE IT LU MC NL PT
SE SI SK TR y cualquier otro Estado
que sea un Estado de Contratacién de
la Convencién de Patente Europea ¥y
del PCT

OA: BF BJ CF CG CI CM GA GN GO GW ML
MR NE SN TD TG y cualquier otro
Estado que sea un Estado miembro de
OAPI y un Estado de Contratacién del
PCT )

V-2

.| Patante Nacional

(otros tipos de proteccién o
tratamiento, 8i existiera”,
Be espacifican entre
paréntesis después de 1la
designacién(s)

AE,
BR,
DE,
GE,
KE,
Lo,
NO,
SE,
UA,

AG,
BY,
DK,
GH'
KG,
LV,
NZ,
5G,
UG,

AL,
BZ,
DM,
GM,
KP,
MA,
OM, PH,
SK, SL,
us, Uz,

AM,
CA,
Dz'
HR]
KR,
MD,

AT,
CH&LI,
EC (]
HU,
Kz,
HG'
PL,
TJ,
VC, VN,

AD,
CN,
EE,
1D,
LC,
MK,

AZ,
co,
ES,
IL,
LK,
MN,
PT, RO,
™M, TN,
YU,

BA,
CR,
FI,
IN,
LR,
MW,
RU,
TR,
ZA, ZM,

BB,
Cu,
GB,
IS,
LS,
MX,
SC,
IT,
™.

BG,
CZ,-
GD,
JP,
LT,
MZ,
8D,
T2,
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v-5 Declaraaién de Dasignacién
Preventiva. Ademas de las
designaciones hechas bajo los
puntos v-1, v-2 y V-3, el
solicitante también hace bajo 1la
Regla 4.9(b) todas las
designaciones que serian permitidas
bajo el PCT, excepto cualguier
designacién (es) del Estado({s)
indicados bajo el punto V-6
posterior. El solicitante declara
gue las designaciones adiciocnales
se someten a confirmacién y gque
cualquier designacidén gque no sea
confirmada antes de la expiraciédn
de 15 meses a partir de la fecha de
prioridad, va a considerarse como
eliminada por el solicitante en la
expiracién de tal tiempo limite.
V-6 Exclusién(es) de las | NINGUNA
designaciones preventivas
vVIi-1 Reivindicacién de prioridad da
la solicitud nacional previa
Vi-1-1 Fecha de presentacién 19 de julio de 2002 (19.07.2002)
VI-1-2 |Namero 60/397,256
VI-1-3 Pals us
vI-2 Raivindicacién de prioridad de
la solicitud nacional previa
vVIi-2-1 Fecha de presentacidn 13 de febrero de 2003
{(13.02.2003)
Vi-2-2 Numero 60/447,213
Vi-2-3 Pals us
vVi-3 Reivindicacién de prioridad de
la solicitud nacional prewvia
VI-3-1 Fecha de presentacioén 18 de julio de 2003 (18.07.2003)
v1-3-2 Nimero
VvI-3-3 Paia Us
vIi-4 Solicitud del documento de
prioridad .
La Oficina de recepcién se|Vi-1, VI-2, VI-3
requiere para preparar Y
transmitir a la Oficina
Internacional una copia
certificada de las Solicitudes
previas identificadas
anteriormente como punto(s):
vii-1 Autoridad de Biiaqueda |Oficina de marcas y patentes de

Internacional Elegida

los Estados Unidos

(ISA/US)

(USPTO)
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ila solicitud
pretendida

internacional
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VIII Declaraciones Némero de
declaraciones
VIII-1 Declaracién como para identidad del |-
inventor
VIII-2 Declaracién como derecho del -
solicitante, como en la fecha de
presentacién internacional, de
solicitar y otorgarse una patente
VIII-3 Declaracién como derecho del -
solicitante, como en la fecha de
presentacidén internacional, de
reivindicar la prioridad de la
solicitud previa
VIII-4 Declaracidén del Inventor (solo para |-
los propésitos de la designacién de
los Estados Unidoa de América)
VIII-5 Declaracién como descripciones no -
perjudiciales o excepciones de
carencia de novedad
IX Lista de Verificacién Nfimero de hojas |Archivos
electrénicos
anexos
IX-1 Petitorio (incluyendo hojas de(6
declaracién)
IX~-2 Deacripcién 38
IX-3 Reivindicaciones 9
IX-4 Resumen 1 EZABST00.TXT
IX-5 Dibujos 0 -
IX-7 TOTAL 54
Puntos Anexos Documento (s) en Archivos
papel electrdnicos
anexos
IX-8 Hoja de cdlculo de honorarios v -
IX-9 Poder del abogado original = -
separado
IX-17 PCT-EASY disquete - Disquete
IX-18 QOtro (especificado): Certificacién -
IX-19 Figura de 1los dibujos que
deberia acompafiar al resumen
IX-20 Idioma de presentacién de la{Inglés
- ' Jsolicitud internacional
Xx-1 Firma del solicitante, | (rdbrica)
mandatario o representante comin
X-1-1 Nombre {APELLIDOS) KORSEN, Elliott
PARA USO SOLAMENTE DE LA OFICINA DE RECEPCION
10-1 Fecha de la recepciétn actual de
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10-2 Dibujos:
10-2-1 Recibidos:
10-2-2 No recibidos:
10-3 Fecha corregida de la recepcién
actual debido al final, pero los
papeles recibidos a tiempo o
dibujos que completan la
solicitud internacional
pretendida
10-4 Fecha de recepciétn a tiempo de
las correcciones requeridas bajo
el Articulo 11(2) del PCT
10-5 Autoridad de blisqueda | ISA/US
internacional
10-6 Transmisién de 1la copia de
bisqueda retrasada hasta que la
tarifa de bisqueda sea pagada
PARA USO SOLAMENTE DE LA OFICINA INTERNACIONAL
11-1 Fecha de recepcién de la copia

de registro por la Oficina
internacional
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PCT (ANNEX - FEE CALCULATION SHEET) PCT

Original {for SUBMISSION) - printed on 21.07.2003 063:49:00 AM
{This sheet is not past of and does not count s a sheet of tha intsmationa! application)

[ For recelving Office use only
01 imemational Application No.

o2 Dale stamp of the recelving Ofiice

04 Form - PCT/ROM 01 {Anmwox)
PCT Fae Calcuistion Shest

0-4-1 | Prepared using PCT-EASY Version 2.92
(updated 01.04.2003)

[ Applicent’s or egants flis referance [IL.D339 PCT

2 Appilcant BRIBTOL-MYERS8 SQUIBP COMPANY, et al.

12 Calculation of bod foss fea amount/mutiplier Total amounts (USD)

12-1 |Transmitial fee T =) 240

1221 |Search fee 3 =Y 700

12-2-2 [international search 1o be camied out by U8
123 [intsmational fee
Basic fos
{frst 30 sheets) bt 476
124 “Remalning sheets 24

126 Additional amount 00|12

128 "Totel additionsl amount b2 288
127 Bl +bZ= B 764
128 | Desigration fees
Number of designations contained | g7

in intamational application
1248 Number of designation fees [

| payabls (maximum 5)
1210 Amount of deaignation fes (00| 104
12-14 “Total tesignation fees 520

D
12-12 [~ PCT-EASY Mee reduction R -1486
1213 [Totel Intemational fee (B+D-H) ] =) 1,136 |

12-14 |Fee for priofty document
Number of priority documents 3
roquested

12-15 Fes par document |20

12-16 [Totad priority document fee P = 60

1217 | TOTAL FEEB PAYABLE (T+8+HP) = 2,136

12-19 | Mode of payment authorization to charge deposit account

Deposit account Instructions
The receiving Office: United States Patent and Trademark
Offica (USPTO) (RO/USB)

[ Authorization fo charge the total fees
indicatad above. v
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PCT (ANNEX - FEE CALCULATION SHEET)
Original {for SUBMISSION) - printed on 21.07.2003 09:48:00 AM

12-20- | Authorization to charge any deficlency | v
2 or ekt any overpaymant in the fotal
fees Indicated above.
12-20- | Authorization to charge the fee for v
S____|prordty document
1221 | Deposit account No. 19-3880
1222 |Duata 21 July 2003 (21.07.2003)
1223 | Name and signature KORBEN, Elliott
VALIDATION LOG AND REMARKS
1311 [Appiicant ramarka chemical structure
1324 [Validetion messages Yellow!
Priorky Priority 1: The twelve-month time limit

for claiming priority would appear to
have expired. Please verify.

Yellow .
Priority 3: Application No. is misseing
132-T | Valldation messages Green?

The international application contains
) no drawings. Please ver#E!.
13-2-9 | Validation messages Green?

Payment Please ensure that you have -a valid
deposit account with the receiving
Office selected.

132-1 | Validetion messages Green?

All indications that can be made on the
Request form are specifically provided
for by the software. Please confirm
validity of additional indication.
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PCT POWER OF ATTORNEY LD339 PCT
Printed on 14.07.2003 12:55:37 PM

01 PCT Power of Attarmney (for an
Intermational application flled under

tha Petent Cooperation Treaty) (PCT
Rule 90.4)
0-1-1 | Prapared using PCT-EASY Version 2.92
(Edated 01.04.2003)
1 The undersigned applicant(u) BRISTOL-MYERS SQUIBB COMPANY
1-1-1 | heruby appoints {appoint) the KORSEN, Elliott; GIBBONS, Maureen;
following person

ALGIERI, Aldoj; BABAJKO, Suzanne;

BU LZ, Briana; D'AMICO, Stephen;
KLEIN, Christopher; LANGE, Keith;
MAXUJINA, Shah; PATEL, Rena; DAVIS,
Stephen; RODNEY, Burton; RYAN, Richard;
SHER, Audrey; PEIST, Xenneth) O'BRIEN,
Maureen; BELFIELD, Jing; VANATTEN, Mary,
K.; GOLIAN, Paul, D.; LAMERDIN, Johnj)
DUNCAN, Laurelee; WARREN, Volles; BAXAN,
Deanna

Bristol-Myers Squibb Company

P.O. Box 4000

Princeton, NJ 08543-4000

United States of America

12 o agent
13 [tarepresent the undersigned before {211 the competent International
Authorities

1-4 In connection with the insrnational
appiication Identifiad below:

141 Title of the Invention PROCESS FOR PREPARING CERTAIN
PYRROLOTRIAZINE COMPOUNDS
142 | Applicants or agent's file LD339 PCT
— referance _
143 Intsrnational application numbaer
{H alrendy svalable)

LY

44| ed Wit oWy O s |United Btates Patenmt and Trademark
recalving Ullice Office (USPTO) (RO/UB)

13 and to maks or recsive paymenta on
behalf of the undereigned.

24 ‘Signature of eppiicant E Yo ,yw.-ﬂ_

2111 | Name BRISTOL-MYERS BQUIBB COMPANY
2412 | Neme of signatory Stephen B. Davis
2:1-3 |Capacly Benior Patent Counsel

3 [owm 14 July 2003 (14.07.2003)
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Original (for SUBMISSION) - printed on 21.07.2003 08:42:00 AM

PCT-EASY INFORMATION SHEET
{For applicant usa only, DO NOT submit this sheat with the inlsmational application)

VALIDATION LOG

Priority
Yellowl Pricrity 1: The twelve-month time Umit for clalming priority would appear to have expired. Please venily.
Yellow Priority 3: Application No. lamissing

Conients

Qreen? The Intsmational application contains no drawings. Pleass verfy.
Payment
Green? Please ensure thet you have a valid deposit account with tha recelving Cffice selscted.
Annotus
Green? All Indications that can be made on the Request form are specifically provided for by the software. Pleasa confirm
ol additional indication.

Sefore submitting tha International Application, plesse carefully verily that:

~tha Information contained on printed Request form Is comect;

~Box X of the Reguest form and ftam 12-23 of the Annex to the Requeat form have been signed;

~all slementa of the intamnational appiication as indicetad in Baxas VIl and IX of the Request form have been stinched; and,
«the disiasite containing the PCT-EASY zip flle of the Ininmational Appiication has been enciossd and has been clearly labeled
*PCT-EASY®, with the applicant’s or agent’s file referance, and tha first appiicant's nama.

— ATTENTION
DO NOT madliy any indications on the Requast form printout. The electronic version of the PCT-EASY application has baen locksd.
&n erfor or an omission s discovered et this ima, you must reopen the stored form for submission, parform nacessary amendments
and immadiately resubmit the form. Finally, lNEWatﬂnlnbanuhcmhdmnlybymndl the coreciad slored
form o the disketis. The previously craaiad printout and submisalon diskatte must be destroyed In orter 1o prevant the possibiity of

smonecusty sending 1t 1o the RO,
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Original (for SUBMISBION) - printed on 21.07.2003 08:48:00 AM

PCT-EASY INFORMATION SHEET
(For applicant use orly, DO NOT submit this sheet with the Intemational application)

VALIDATION LOG
Priority
Yellow! Priority 1: Tha tweive-month tima limit for claiming priority woulkd appear to have expired. Please verify.
Yellow Priasity 3: Application No. s missing
Contants
Green? The intemational application contains no drawings. Please vertly.
Payment
Gmen? Please ensure that you have a valid deposlt account with the recelving Office selectsed.
Annotats
Gresn? All indications that cen be made an the Request form are specifically providad for by the sofiware. Please confirm
validity of additional indication.

Before submitting the intsmstional Application, please carsfully varify that

~the Information contained on prirted Request form Is cormect;

=Box X of the Retquest form and itemn 12-23 of the Annax to the Request form have been signed;

-all elemants of the Intarnational application se indicated In Boxes Vill and IX of the Requast form hive boen sttached; and,
=tha disketts containing the PCT-EASY xip flle of the Imamational Application has been anciosed and hea besn clearly labeled
"PCT-EASY", with the applicant's or agent's file refersnce, and tha first applicant's name.

ATTENTION
DO NOT moadify any indicationa on the Request form printout. The elactronic version of the PCT-EASY application has been locked.
an error or an omisaion ks discovered at this ime, you must reapen the stored form for submission, perform necessary amendments
and iInmediatoly resubmit the form. Finally, 8 NEW submission disketie must be created manuadly by resendlng the comected siored
form to the diskette. The previously creatad printout and submission disketta must be destroyed In order to prevent the possibility of

sroneousty sending it Io the RO.




PATENT COOPERATION TREATY “WO0O- f

PCTAUS2003/0227

From the INTERNATIONAL BUREA%

RECETYgp '
KORSEN, Elllott BMS A]‘E ED

PCT

NOTICE INFORMING THE APPLICANT OF THE

COMMUNICATION OF THE INTERNATIONAL LA
APPLICATION TO THE DESIGNATED OFFICES g'mvzo':g"@"b Comparny W
. Princeton, NJ 08543-4000
! (PCT Rule 47.1(c), first sentence) ETATS-UNIS Dﬁ:l’iRIQUE FEB 10 2"0'1
keted
* [ Daie of mailing (dayAnonthvear) Due Date e——
29 January 2004 (29.01.2004)
Applicant's or r's file reference
gwass.i-' RCT2P IMPORTANT NOTICE
Intemational application No. International filing date {daymonth/vear) Priority date { day/month/vear)
PCTAUS2003/022755 21 July 2003 (21.07.2003) 19 July 2002 {19.07.2002)
Applicant

BRISTOL-MYERS SQUIBB COMPANY et al

10

Notice is bereby given that the Intemetional Bureau bas communicated, es provided in Article 20, the interational application to the
following designeied Offices on the date indicated above as the date of mailing of this notice:

Al, AZ, BY, CH, CN, CO, DE, DZ, EP, HU, JP, KG, KP, KR, MD, MK, MZ, RU, TM, US

In accordance with Ruls 47.1(c), third sentence, those Offices will accepl the present notice as conclusive evidence that the communication
of Lhe inlemational application has duly taken place on tha daie of mailing indicated above and no copy of the intemational application is
required 1o be fornished by the applicant i (ha degignated Office(s).

The following desigoated Offices have waived the requirament for such a commmication at this Lime:

AE, AG, AL, AM, AP, AT, BA, BB, BG, BR, BZ, CA, CR, CU, CZ, DK, DM, EA, EC, EE, ES, A, GB, GD, GE, GH, GM,
HR, ID, I, N, IS, KE, KZ, LG, LK, LR, LS, LT, LU, LV, MA, MG, MN, MW, MX, NI, NO, NZ, OA, OM, PG, PH, PL, PT,
RO, 8C, 8D, SE, SG, 8K, SL, SY, TJ, TN, TR, TT, TZ, UA, UG, UZ, VC, VN, YU, ZA, ZM, ZW

The communication will be made io those Offices only upon their request. Furthermore, those Offices do not require the applicant to
farnish a copy of the intermational application (Rule 49.1{a-bir)).

Enclosed with this notice is & copy of the intemational application as published by the International Bureaz on
29 January 2004 (29.01.2004) under No. WO 2004/009542

TIME LIMITS for filing a demand for Internations] prefiminary exsmination and for entry inio the national phase

The applicable time Bimil for entering the national phase will, mhhdhwhtb.ﬂhthhﬂnhgm be 30 MONTHS from
the priority date, not only in respect of amy electad Office if a damand for international examination is filed before the
expiration of 19 months from the priority daie, but also in respect of any designated Office, in the absence of filing of such demand, where
Article 27(1) a3 modified with effect from | April 2002 spplies in respect of that designaled Office. For farther details, ses PCT Gazette
No. 4472001 of 1 November 2001, pages 19926, 19932 and 19934, as well as the PCT Newsletzter, October and November 2001 and
February 2002 Iasues,
In practice, time limiis other than the 30-month time Hmit will continue 1o epply, for various periods of time, in respect of cerain
designaied or siected Offices. For regular updates on the applicable (tme Hmits (20, 21, 30 or 31 monihs, or other time limit), Office by
Office, refer to the PCT Gagzette, the PCT Newslester and the PCT Applicans’s Guide, Volnme 11, National Chapters, all availahle from
WIPO's Intexnet site, at hitp-/www.wipo.int/pet/en/index. himl.

Por filng a demand for Iniernationa] preliminary examination, see the PCT Applicant's Guide, Volnme VA, Chapter 1X. Only an
applicant who is a national or resident of a PCT Contracting State which is bound by Chepter Il has the right to file 8 demand for
inlemational preliminary examination (al present, all PCT Contracting States are bound by Chapier I1).

It is the applicant's sole responalbility to monitor all these time Emits.

The Imemational Buresn of WIPO Authorized officer

34, chemin des Colombettes

1211 Geneva 20, Switzerland

Facsimile No.(41-27) 740.14.35

Gijsbertus Beijer - Carlos Roy

Telephone No.(41-22) 338.91.11

Form PCT/IB/308 (April 2002)
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PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORT
{PCT Article 18 and Rules 43 and 44)

Aﬂi'ﬂﬂ'lﬂ'lﬂ'lﬂhm FOR FURTHER sec Nodficaton of Trammiml of Lmenaiicm] Scaych

LDI39 PCT Repart (Form PCT/SA/2T0) as well as, where spplicable,
ACTION joem § helow,

International application No. Incernatioval filing datx; (daymanth/pear) | (Eariiest) Priarity Dute (day/morsh/pear]

PCTIUSDI/LY7SS 21 July 2000 (21.07.2003) 19 July 2002 (19.07.2002)

Applican

BRISTOL-MYERS SQUIBB COMPANY

msmwmmmnmmmwmnmms-mmumuuwnuw
according (o Article 18. A copy is being transmited to the Intermtiona] Bureau.

Thir internations) search report consisg of » total of 2 sheets.
1t is also accompanied by a copy of each prior art document cited in this report.

1. Baals of the Report
8.  Whh regard to the langnage, the (rternarional search was carried out on the tasls of the International spplicxtion In the
Inaguage In which i1 was filed, umiess ocherwise indiested under this jem.
the tmernptiong search wes carrisd out on the basis of & transigtion of the mtermutions] appliestion furnished 1o this
Authority (Rule 23. L(b)).
b. With regand w0 any nucleotise sed/or smiso acld seqeence disclosed in the interoational application, the termtioml
search was carried out on the basis of the sequence listing:

comtained i the intcraxticns] spplication io written form.

filod wygesher with the Imermational applicarion in computer readsble form.
fornished subsequencly to this Anthority in writen form.

foruished subsequenzly to this Anthority in computer readable form.

the gtatemens thit the subsequently fumbshed written sequence listing does not go beyond the disciostre in the
imternariona) spplication as flled has been furnkshed.

D the ptaternent that the information mconded in compuser readable form is identical to the wrinen sequence listing bes
been furnished.

2. D Certaln clabms were fonnd unssarchabls (See Box I).
3. D Uity of nventios I lacking (See Box IT).
4. With regard to the tille,
the text ks spproved az sbmitted by the applicant.
the 1ext has been established by this Ashority t read a8 follows:

‘3. With egand w the ahstraet,

"< the ext Is spproved as setamittad by the applican:.
the text has beeny escablished, according 1o Rule 38.2(b), by this Authority as it appears o Box IIl. The applicent may,
within one month from the dee of mailing of this inrernations] search report, submi conzments to this Autharicy.
6. The figure of the drawings o be published with the abstract js Figure No.
= suggeswed by the spplicas. D Nooe of the figares
because the spplicers falled o suggest & figure.
because this figure better characterizes the invention.

Form PCT/ISA/210 (firm shees) (July 1998)
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INPERNATIONAL SEARCH REPORT Imermriom| eppiication No.
PCT/USOVII?SS
A CLASSIFICATION OF SUBIECT MATYER
PO :  CO7D 487/04; ASIK 31/53; AS1F 13/08, 2900, 37/00
USCL : 544183; 514243

According tn Ineernational Patent Qlasrification (TPC) or to both aetiocal classificstion and 1PC

Minirum documentation searched (classification system followed by classification symbals)
US. : 544/183; 514/243

Doqznentation searched ocher tian minimum doounentation to the extent that such docusnents are included Ly the fields seavched

Electronic data base consulted during the inteynational search (name of data base snd, where practicshle, search terms used)
CAS ONLINE, EAST

C__DOCUMENTS CONSIDERED TO BE RELEVANT

| Cauegory * Chistion of docuyment, with indication, where sprropriste, of the relsvant passages Relovant to claim No.

Y WO (2 40486 A2 WRISTOL-MYERS SQUIBB COMPANY) 23 May 2002 {23.05.2000). 1-16
See emire documen especially pages 64-77, exsmples 61-125.

[ unter docutmemas are 1seet in the couimuion of Box C. [ ] See purent fumily ames.

. Spacial cascpories of coand doswosar -T- et docesens smblishes] sl the mrmatioesl s or priority
== wad oon In cwaltict with the spplication but thed io exinitzsd e
"A" docuoms defiming G gererd s of e et which Iy s conghiend 1 by primiple of tadey sndiclyity i Swabting
of paritoiey relevamte
x* docume of particaler relevascs; $w clalmed investion camsy I
"E" exriky applicasion or pesent publbistsl sm o wher e imernatieosl filiog des comghisred sovel wr cxmgm be conghicred 1 imvalve = iDvestive g
whan te dexsn i ales sloas

“L"  dutaget which miy Syow doulxs wn priovicy chim(s) or which Is ched 10
exabiish the publicszion dae of scodher citation &r echer geciyl ramon o bt o donemes of particalar relvvasee; s cialwed inesntind oy be
wpeciliad) comshirred w irvelve s kresmive sirp wise e doceten)

cxmibined with &y of Sove Dlaer Enh docwraan, meh

0" decumess refaving 10 o ol discionse, wm, Eakibike or oter Dean being obvious i & perms skilied is Om ot

"7 docames pebibbed prior 10 the inmsionel flleg da bes Ly e e - docemest S of thy ypta pame, (il
prieriey due cluied

Date of the actusl completion of the nternational search

A
29 Jamumry 2004 (30.01 2004) £
Name wi mailing address of the ISA/US imd o ‘-'g’-? /
Msll Sop FCT, Amn: BA/US W~ Y927
2.0. ben 1430
Aleairia, Virgisls 21313-14%0

Pacximile No. (703)305-31230

Form FCT/ISA/210 (second eheet) (July 1998)




o TRATADO DE COOPERACION EN MATERIA DE PATENTES \7

PCT

REPORTE DE BUSQUEDA INTERNACIONAL
{Articulo 18 y Reglas 43 y 44 del PCT)

. . " . |PARA UNA ACCION Véasc La Notificacion de tmnsmision del 18porte o

?lg;;n;::;‘mhmdelwlwmomdm. i) ot r (menm examen

No. de solicitud internacional : Fecha & prescatacion intermacional (dismes'atio) : | Fecha de prioridad (dfa/mes/afio):

PCT/US03/22755 21 de julio de 2003 19 de julio de 2002
(21.07.2003) {19.07.2002)

Solicitante:

BRISTOL-MYERS SQUIBB COMPANY

Este reporte de bitsqueda internacional ha sido preparado por esta Autoridad de Biisqueds Internacional y se transmite al solicitante

de acuerdo al Articulo 18. Una copia se transmite a 1a Oficins Internacional.

Este de bisqueda internacional consiste de un total de 2 Hojas.
ﬂﬁbﬁeﬂmwﬂ@ammﬁbuﬁm&hWMMmmm&

1. Base del reporte

a. Con respecto al idioma, ia bisqueda internacional se lleva a cabo con base en la solicitud internacional en el idioma en que se
presentd, salvo que se indique lo contrario conforme a este inciso.

[ 1a bisqueda internacional se realizd con base en Ia traduccién de la solicitud internacional proporcionada a esta autoridad (Regla
23.1(b)).

b. Con respecto a cualquier secuencia de aminodcidos y/o nucleétidos descritos en la solicitud internacional, 1a bsqueda
internacional se licvd a cabo con base en el listado de secuencias.

O contenido en Ia solicitud internacional en forma escrita

{1 presentado junto con Ia solicitud internacional en forma legible en computadora

O proporcionado subsecuentemente a esta Autoridad en forma escrita.

[ proporcionado subsecuentemente a esta Autoridad en la forma legible por computadora.

{1 Se ha proporcionado la declaracidn de que Ia lista de secuencias escrita proporcionada subsecuentemente no va mis alli de in
descripcion en la solicitud intemacional como se presentd.

1 Se ha proporcionado Ia declamacitn de que 1a informacidon regisirada en Ia forma legible por computadora es idéntica a Ia lisia de
SOCUETCIAS escrita.

2. D Se encontrd que cierias relvindiesciones eran ineserutables (Véase bloque I).

3. [ ] Se carece de unidad de s invencién (Véese bloque II).

4, Con respecto al titulo E cl texto estd aprobado como se presenté por el solicitante.
D el texto ha sido establecido por esta Autoridad para leerse como sigue:

5. Con respecto al resumen,
[X] el texto esté aprobado como se presents por el solicitante.

D ¢l texto ha sido establecido, de acuerdo a Ia Regla 38.2(b), por esta Autoridad como aparece en el
Bloque IIL. El solicitante puede, en el término de un mes a partir de la fecha de envio de este
Reporte dé bisqueda imternacional, presentar comentarios a esta Autoridad.
.6. La figara de los dibujos a ser publicada con el extracto es:
Figura No. __ D Como se sugiere por el solicitante. DNinglm&hﬁgmn

[] Debido a que el solicitante no sugirié ninguna.

l:l Debido a que esta figura caracteriza mejor la invencién.

Forma PCT/ISA/210 (primers hoja) (julio de 1998)
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P REPORTE DE BUSQUEDA INTERNACIONAL No. de solicitud imernaciopal’
. PCT/USQ03/22755
A. CLASIFICACION DEL TEMA \ /

IPC(7): CO7D 487/04, R61K 31/53; R6lP 13/08, 29/00, 37/00
US CL: 544/183; 514/243
De acuerdo a Ia Clasificacidn de Patentes Internacional (IPC) o a la clasificacién nacional y a Ia IPC.

B. CAMPOS BUSCADOS

Documentacién minima buscada (sistemna de clasificacion seguido por los simbolos de clasificacién):
U.S.: 544/183; 514/243

Docnesiacién buscada difivente s ia documentaciin minima, a is extenién que tsles documentos estin incluidos en log campos buscados ;

Base de dsios clecirénions consultedos durante La brisqueda internacional (nombre de I bes de datos y, en donde sea prilctico, tirminos de bisqueda wilizados) 2
CAS ONLINE, EAST

C. DOCUMENTOS QUE SE CONSIDERA QUE SON RELEVANTES

Cumiegoria Cita del documentn, con indicacidn, en donde sea spropiada, de los pasajes relevanies Relcvante parn la Reiv. No.

Y WO 02 40486 A2 (BRISTOL-MYERS SQUIBB COMPANY) 23 de 1-16
nayo de 2002 (23.05.2002). Ver el documento
completo, especialmente las paginas 64-77, ejemplo
61-125.

»

[ ] Documentos adicionales se listan en la continuacién del bloque C  [_] Véase familia de patentes anexa.

* Categorins especiales de los documentos citados *T" documento posterior publicado después de Ia ficha de presentacion
"A" documenio que define ¢l estado gencral de la ticnica e cunl no s0 considen itermacional o fachs de priorided y no en conflictn con bn soliciind, pao
e de particular relevancia. citado pars entender o principio o teorin fundementst de ks invencidn.
"E* documenio snterior publicado en o después de La foche de presentacidn "X* documnenio de relevancia particular; la invencién reivindicads mo pusde ser
Internavions]. considerads aueva © no s¢ pucde considerar que involucre una etapa inventiva
“L" documentn al cual pusde amojar dudes sobre la(s) reivindicacidn(es) de cesndo el documento es considerado de manera aislada
prioridad o e cusl se cita pam establecer Ia fecha de publicacitn de ot cita Y™ docusnento de patticoler relevancia; no se puede considerar que ba invencién
u  otra rezin especial (como se expecifica) mvolucre una ctaps inventiva coando ¢l documento es combinado con uno o
=0" documento que se reficre a una descripcidn orl, uso, exhibicion u otro medio mis de tales documentos, tal combinacién sevis cbvia para una perstms
“F* documentn publicado antes de la fecha de presentacién interaacional pero experimentads n Ia técnica.
después de |a fechs de priorided reivindicads. “&" docuyento migmabro de in misma Genilia de patenies.
Fecha de la terminacidn real de la biisqueda internacional Fecha de envio del reporte de biisqueda internacional
29 de encro de 2004 (29.01.2004) 24 de febrero de 2004
Nombre y direccion de correspondencia de la 1ISA/US Funcionario Autorizado
Comisionado de Patentes y Marcas Registradas
Mail Stop PCT, Atn: ISA/US Venkataraman Belasubramanian
Comisionado de patentes
Aloranis, Virginia 22313-1450 Teléfono no. (703) 308-1235
Facsimil No. (703) 305-3230

Forma PCT/ISA/210 (segunda hoja) (julio de 1998)



NOTES TO FORM PCT/ISA/220 (contloued)

The lener mum ‘ndicate the differences berween the claims as filed and the claims es amended. It must, in
particular. indicate, in connection with each claim lppel.ringein the internationg] application {it being understood
that identical indications concerning several claims may be grouped), whether
(i) the claim is unchanged;

(i) the claim is cancelled;

(iii) the claim is new;

(iv) the claim replaces one or more claims as filed;

{v) the claim is the result of the division of a claim as filed.

'lﬂle following examples lllustrate the magoer In which smeadments mast be explained In the saccompanying
eiter:

I. [Where originally there were 48 claims and after amendment of some claims there are 51):
“Claims ) to 29, 31, 32, 34, 35, 37 10 48 replaced by amended claims bearing the same numbers;
claims 30, 33 and 36 unchanged; new claims 49 to 5] added.”

2. [Where originally there were 15 claims and after amendment of all claimsy there are 11]:
*Claims 1 o 15 replaced by amended claims 1 10 11."

3. [(Where originaily there were 14 claims and the amendments consist in cancelling some claims and in
adding new claims]:
“Claims | to 6 and 14 unchanged; claims 7 to 13 cancelled; new claims 15, 16 and 17 added.” or
“Claims 7 10 13 cancelled; new claims 15, 16 and 17 added; all ather claims ynchanged ™

4, [Where various kinds of amendments are made]:
“Claims 1-10 unchanged: claims 11 to 13, 18 and 19 cancelled; claims 14, 15 and 16 replaced by amended
claim 14; claim 17 subdivided into amended claims 15, 16 and 17; new claims 20 and 21 added.”

“Statement under Articlke 19(1)" (Ruole 46.4)

The amendments may be accompanied by » statement explaining the amendments and indicating wny impact
:'.rlt: J‘uril;(#mdnmu might have on description and the drewings (which cannot be amended under
; )

The statement will be published with the intemational spplication and the amended claims.

It must be io the langusge in which the lnternational applicstion Is to be published.

It must be brief, not exceeding 500 words if in English or if tanslated into English.

It should not be confused with and does not replace the letter indicating the differences between the claima

os filed and ag amended. It must be filed on a sepamte sheet and must be identified as such by a heading,
preferably by using the words “Statement under Article 19(1).”

It may not contsin any disparaging comments on the international search report or the relevance of citations
contained in that report.  Reference to citations, relevant to a given claim, contained in the international search
report may be made only in connection with an amendment of that claim.

Consequence if a demand for International prelimipary examination has aiready been flled

If, at the time of filing any amendments and any accompanying staternent, under Article 19, a demand for
internitiona] preliminary examination has already been submitted, the applicant must bly, at the time of
filing the amendments (and any statement) with the International Bureau, also file with the International
Preliminary Examining Authority a copy of such amendments (and of any statement) and, where required, a
tranglation of such amendments for the before that Authority (see Rules 55.3(z) and 62.2, fimt
sentence). For further information, see the Notes to the demand form (PCT/IPEA/401),

Consequence with regard to tramsistion of the interastional application for entry into the national phase

The spplicent's attention is drmwn 1o the fact that, upon entry into the national phase, a transiation of the
claims as amended under Article 19 may have to be furnished to the designated/elected Offices, instead of, or
in addition to, the translation of the claims as filed.

3:1 ﬁ:rl.ll![er details on the requirementz of esch designated/elected Office, sec the PCT Applicant’s Guide,
ume I1.




NOTESTOFORMPCT/ISA220

These Notes are intended 1o give the basic instructions concoming the filing of amendments under Article 19. The
Notes are based on the requirements of the Patent Cooperation Treaty, the Regulations and the Administrative
Instructions under that Tn:?. In case of discrepancy between these Notes and those requirements, the lafter are
spplicable. For more detailed information, see also the PCT Applicant’s Guide, a publication of WIPO.

In these Notes, "Article,” “Rule™ and “Section™ refer to the pravisions of the PCT, the PCT Regulations and the PCT
Administrative Instructions, respectively.

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19

The applicant has, after baving received the international search report, one ity to amend the claims of the
internati lication. [t should however be emphasized that, since all parts of the international application (claims,
description dnwings) n? be amended during the international preliminary examination p. 3 is usually
no need to file amendments ﬂtechimlmdermliclclﬂuuptwhne.'.ﬂ\e licant wants the Intier to be published

for the purposes of provisional ion or has another reason for amending the claims before imernational publication.
Furthermore, it should be emphasized that provisional protection is available in some States enly.

‘What parts of the International application may be amended ?
Under Aricle 19, only the claims may be amended.

During the international phase, the clzims may also be amended {or further amended) under Article 34 before
the Intemnational Prelimi Examining Authority. The description and dmwings may only be amended
under Article 34 before the International Preliminary Examining Authority.

Upon entry into the national phage, sll parts of the intemational application may be amended under Article 28
or, where applicable, Article 4],

When ? Within 2 months from the date of transmittal of the international search report or 16 months from the priority
dare, whichever time limit expires Iater. It shoukd be noted, however, that the amendments will be considered
as having been received on time if they are received by the International Buresu after the expiration of the
gp“::::: ti-.).time limit but before the completion of the technical preparations for international publication

Where sot to flle the amendments ?
The amendments may only be filed with the Internationa) Bureau and not with the receiving Office or the
International Searching Authority (Rule 46.2),

Where & dernand for international preliminary examination has been/is filed, see below.

How?  Either by cancelling one or more entire claims, by adding one or more new claims or by amending the text of
one or more of the ¢laims as filed

A replacement sheet must be submitted for each sheet of the claims which, on account of an amendment or
amendments, differs from the sheet originally filed.

All the claims lppelrml, on a replacernent sheet must be numbered in Arabic numersls. Where & claim is
cancelled, no renumbering of the other claims is required. In all cases where claims are renumbered, they must
be renumbered congecutively (Administrative Inatructions, Section 205(h)).

The amendments must be made in the Izagusge in which the international spplication ls to be published.

What docamenis must/may accompany the amendments ?
Letter (Sectlon 205(b)):
The amendments must be submitted with & letter.

The lener will not be published with the international application and the amended claims. It should not be
confused with the “Statement under Article 19(1)” (see below, under “Statement under Article 19(1)™).

The letter must be In English or French, at the choice of the applicant. However, If the language of the
international application is English, the Ietter must be ln English; If the Janguage of the International
application Is h, the letter must be In French.
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Docket No. LD0339PCT
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
Interpational Application No.:  PCT/US03/722755

International Filing Date: 21 July 2003

Priority Date: 19 July 2002

Applicant: Bristol-Myers Squibb Company

For: PROCESS FOR FPREPARING CERTAIN PYRROLOTRIAZINE
COMPOUNDS

Mail Stop PCT

Commissioner for Patents

P.0O. Box 1450

Alexandris, VA 22313-1450
RESPONSE TO INVITATION TO CORRECT DEFECTS IN DEMAND

SIR:
In regponse to Annex 9(a) of the Invitation to Correct Defects in the Demeand for the asbove
noted international application, applicant encloses herewith the substitute Form PCT/IPEA/401
_ (contirmation sheet), pages 2 and 2A, confaining the remainder of the inventors, Zhen-Wei Cai and
Francis S. Gibson, which were errontously omitted when submitted on February 4, 2004.

No fee is believed due. However, in the event a fee ia due it is requested that the payment be
charged to Deposit Account 19-3880.

Respectiully submitted,

'

Elliott Korsen

Reg. No. 32,705

Bristol-Myers Squibb Company
P.0. Box 4000

Princeton, New Jersey 08543-4000
(6059) 252- 4741

mmmﬁmhwﬁzzdﬂw_uﬁ_
Date of Deposit, ;

1 hexeby certify that this pdper is being deposited
with the United States Postal Service "Express Mail Post Office to
Addresgee™ pervice on the date indicated ebove and is addressed to

Mail Stop PCT, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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International spplication No.
Boato. 2. PCTAJS03/22755

Continuntion of Box No. I  AFPLICANT(S)
{f mane of the following nab-boxus is used, tely sheet shoudd not be includad in the demond.

Name and address: (Family s Silowad iy ghon nam; jbr ¢ legal ontity, il official designation. The subires wacst Suchaly posal codle s mors of coury)
PARLANTI, Luca

114 Cascade Ct.

Apt. #7

Princeton, NJ 08540

UNITED STATES OF AMERICA

T_I;_bﬂﬂhm:-)ofuﬁunllly: Stute (that &s, coumtry) of residence:
us

Nane and sddress: (Fimily none fllowsd by pivar neme; for o lapol antiiy, Sl officiol designation. The cnkiress st Suchcly povied cods ol saee of consary)

BARBOSA, Stephanie

2 Big Top Dr.

Lambertville, NJ 08530

UNITED STATES OF AMERICA

State (that Ir, country) of nationality: SG; (thet [r, conniry) of residence;
S

Naroe and address: (Fanlly s el by gy name fir a lngal entity, S8 official duigngiion. The abivgsy wust suhaly pogtsl coule and woss of comry)

QIAN, Ligang

11 Coventry Ln.

Hopewell, NJ 08525

UNITED STATES OF AMERICA

!nsnmll.mrwofnﬂmliw: ﬁlgfﬁlm.mlty)ofﬁhw

Name and address (Fomily semg followsd by givan noms; for ¢ lagal ently, full qficial dexignation. The cublvesy muct butade postal cnds and mass of camery)

CAl, Zhen-Woei

36 Hills Drive

Belle Meade, NJ 08502
United States of America

Stute (that s, country) of nationality: State {that Iz, cosniry) of regidence:
Us Us

Forther applicants sre indicated an another contimmation shoet.
Form PCTAPEA/40] (contimmtion sheef) (March 2001; repwint July 2001) Sou Notes to the demand form
' SUBSTITUTE
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Internationa) spplication No,
ShestNo. 2 PCT/US03/22755

Continmation of Box No.I  APPLICANT(S)
mome of tha following ndb-baees i used, this shest showld ot be included by the dwmnand.

Namo and address: Ry nans e by g e for o lgel ontipy, il officiel dasigresion. The sy muot inchale sl code ond s of cowpry))

GIBSON, Francis, S.

24 Shara Lane

Pennington, NJ 08534

United States of America

State fthat Iy, country) of natipnality: State fthat i, comniry} of residence:
us us

Name and nddress: (Finlly ssne fllowad by gves nams; for & laged sntiiy, il official deiguation. The sidresy wuct inthals pentel coclt sndl nmue of coumiry)

State (that [r, country) of nationality: State fthat is, country) of rosidence:

Name and addresy: (Fomily miww follownd by ghan newe: for a lngal sy, fll official designation. The sddraxy wacst inchude paxtal couls sl neme of comery)

State (hat is, counlry) of nxtionality: Stute fthas iz, comatry) of Tesidenen:

Name md address: (Fully novs fillwad iy givey nome: R o legal sy, Sl officlal desiguetion. The ackires sust inchade poytel oxdds and s of counicy)

State (that Is, country) of nationality: State (that I, coumtry) of residence:

[[] Further applicasts are indicated on anather continuation shest.

Form PCT/IPEA/40] (continmnetion sheet) (March 2001; regrint July 2001) Sez Notes to the demand form
SUBSTIUTE
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Application No.._ LOT /US03 / 22755
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The patent and Trademark Office acknowledges, and has
stamped hereon the date of recelpt of the items checked
below for PCT filing:

O Appin. Filing Papers
[0 Transmitial Fee:

[J Search Fee:

[J Basic Fee:

1 Designation Fee:

3 Priority Document Fee:
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PATENT COOPERATION Ti..ATY |

From the INTERNATIONAL BUREAU

PCT " RECEIVED
INFORMATION CONCERNING ELECTED KORWAT ENT LAW

OFFICES NOTIFIED OF THEIR ELECTION Bristol-Myers Squibb Company

P.O.Box 4000 ALG 16
(FCT Rule 61.3) Princeton, NJ 08543-4000 20
Unityg agta f Vg
Date of malling (day/month/year) Due Date
08 Auiust 2004 {08.08.2004)
Applicant's or agont's filo reference
LD339 PCT IMPORTANT INFORMATION
intornational application No. Intornational filing dete (dey/month/yesr) | Priority date {day/month/year)
PCTAUS2003/022755 21 July 2003 (21.07.2003) 19 July 2002 (19.07.2002)

Applicant
BRISTOL-MYERS SQUIBB COMPANY et al -

1. The applicant is hereby infn;lned thet the International Bureau has, according to Arnticle 31(7), notifled oach of the following
Offloes of its slection:
EP :AT,BE,BG,CH,CY,CZ,DE,DK,EE,ES,FI.FR,GB,GR, HU,IE,IT,LU,MC,NL,PT,RO,SE,
S|, SK, TR
National :BG,CA,CN,CZ,DE,JP,KP,KR,MN,NQO,PL,RO,RU,SK,US

2. The following Offices have walved the requirament for the notification of theair slection; the notification will be sent to them
by the imternational Buraau only upon their request:

AP :GH,GM,KE,LS,MW,MZ,SD,SL,SZ,TZ,UG.ZM,ZW
EA :AM,AZ,BY KG,KZ MD,RU,TJ,TM
OA :BF,BJ,CF,CG,CI,CM,GA,GN,GQ,GW,ML,MR,NE,SN,TD, TG
Nstional :AE,AG,ALAM,AT,AU,AZ,BA,BB,BR,BY,BZ,CH,CO,CR,CU,DK,DM,DZ,EC,EE,
ES,FI,GB,GD,GE,GH,GM,HR,HU,ID,IL,IN,IS,KE,KG,KZ,LC,LK,LR,LS,LT,LU,LV.MA,
MD,MG,MK,MW,MX,MZ,NI,NZ,OM,PG,PH,PT,SC,SD,SE,SG,SL,SY,TJ, TM,TN,TR,TT.TZ,
UAUG,UZVC,VN,YUZAZMZW

3. The applicant is reaminded that he must enter the "natlonal phase” before the expiration of 30 months fram the priority dete
befors each of the Offices listed above. This must be done by paying the natlonal fee{s) and fumishing , if prescribed, a
translation of the international applioation (Artiole 38(1)(a)), as well as, where applicable, by furnishing a translation of any
ennexes of the international preliminary examination report (Artiole 38(3)(b} and Rule 74.1).

Some offices have fixed time limits axpiring later than the above-mentioned tima limit. For detalled Information about the
applicable time limits and the zots to be performed upon entry ito the national phase before a particular Office, see Volume Il
of the PCT Applioant's Quide.

The entry into the European reglonal phase Is postponad unti 31 months from the priority date for all States desighated for
the purposes of obtaining & European patent.

The Intarnational Bureau of WIPO Authorized officer:

34, chemin des Colombettes Frangolse HENNEQUIN (Fax 338 7010)
1211 Ganeva 20, Switzeriand

Faosimlle No. (41-22) 338.70.10 Telephone No. {41-22) 338 8836
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INFERNATIONAL SEARCH REPORT Tnnraatiooal pplf mlh\
PCT/USIB/ZZISS
A.  CLASEIFICATION OF SUBJECT MATTER
PO :  OOTD 487/04; ASIK 31/53; AG1P 13/08, 29/00, 37/00
UscL : M4183; 3140243

Ascording to International Patent Classification (IPC) or to both mational classificatinn and IPC

Minhom documentation searched (classificstion sysiemn followed by elassificstion symbaols)
US, : 544/183; 5147243

Documentation searched other than minimon documendation o the extent that sch dorusnenss are incloded n the flelds searched

Blectronic data base consylted during the internationsl search (aame of data bese snd, where pmcticshie, szarch terms used)
CAS ONLINRE, BAST

C. DOCUMENTS CONSIDERED TO BE EELEVANT
Category * Citstlon of document, with indicatinn, whero approprise, of the relevant passages . | Relevant to claim No.
Y

WO (2 40485 AZ (BRISTOL-MYHRS SQUIBB COMPANY) 23 May 202 (23.05.2002). 1-16
See entire document sspecially pages 64-77, examples §1-125.

Dmmmmlmmmmﬁafmc. D See patent fumlly annex.

. - Teer vt publishd aiier e Evrmtionsl filing dex
Specisl camgariey of chied docamen: uuuu'"h:nu _2‘ -'phhlrh
A"  decyywent defining the gevwysl stuie of e et which by wet comidered 10 be minciple or iwory mderlying the lovention
of particalay relovance
- eartier spplication or pesess pubiished an or afier the Smecostionl fillog dus - uﬂdiﬂc—tbn:l.hd-bﬂle-hu:q
g when i documoest bs taken aloos

"L" documesnt which may Swow donbes o peiorfty ciatoa(x) or wivich ls ched 1o
emabilsh the publicstion date of annther chution or other specisl reasm (8 b decness of pertdculee relvezocs; the claloed lovention cane by
peiiied) cosmldeynd 1o lovalve an Inventive sep siben e
comblo] with ooe or mom oter mch docameay, mch

0"  decoyrest refvieg 1o an orel disclomus, b, sxhitition or ot e Ining chwiowy o 5 peyaos akilind In the st
P doceoet pablished prior o the b ol fileg dete bt lser gem e “&" decurney wesber of te g2 e fenlly
pricrity claio cialmed
| Datn of the actual completion of the mtermational search Date of mailing of the Intermtin
29 J, 2004 (29.01.2004 a
Name o mailing address of the ISA/US Authorized offighs — /A
Madl S:p PCT. Anx ISA/US —
s o Fusen —
P.D.
Alesandrin, Virgiols 227313-1450 Telephone NS. (A03)308-1235

| Pacsimile No. (2013053230 )
Farm PCIVISAZZI0 (second shest) Guly 1998)
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The dewand wust be fliad direcdy with the conpussrt Internctional Prelintnary Exdring Authority or, §f twa or more Authoritis are
with the ang chossn by the opplicant.  The fill name or two-letier code of thes Authorlly may be indicaied by the grplicant on the i below:

rEA/US

PCT CHAPTER 11

DEMAND
wndor Article 31 of the Patiut Cooperation Treaty:

The undersigned that ths internations] below bo the subject of
For Intergtional Preliisasy Exarmining Authority use coly
Hentification of IPEA : Date of receipt of DEMAND
BexNo.I IDENTIFICATION OF THE INTERNATIONAL APPLICATION %;‘;g;‘"“m
eyl Rt 0l i T e

Tide of invention
PROCESS FOR PREPARING CERTAIN PYRROLOTRIAZINE COMPOUNDS

BexNo.II APPLICANT(S)

. T No.
e e e S L i A e et | e 252.4741
Bristol-Myers Squibb Company Famiiis e
P.O. Box 4000 609-252-4526
Prnceton, NJ 08543-4000 Telepriater No.
United States of America

Applicant's registration No, with tho Office |

State (that is, country) of nationality: [ State: (tha ts, counzry) of residence:
United States of America United States of America
Name and sddress: (Randly sans iillovnd by gl nons; for o lagol sutity, Sl official desigragion. The addraexy sunt inchale postal cods and mems of country)
BHIDE, Rajeev
22 Hawthome Dr.
Princeton, NJ 08550
UNITED STATES OF AMERICA

Stake (Vhat is, country) of mationulity: Stuta (Mhat is, cosmtry) of residence:
Us Us

Nime and addross: (Rasally nuse followid Iy ghiort nans; fiv a Jagal eniiy, fiul qfficiel deigmution, The arkires st fachul postol cocles snd nans of couswry)
FAN, Junying

5 Ryan Ct

Monmouth Junction, NJ 08852

UNITED STATES OF AMERICA

Stutn {that is, country) of natlonality: State (that iy, country) of residence:
CN us

[X] Forther spplicants ar indicaind on » continzation shest.
Farm PCTAPEA/MQL (Orst sheat) (March 2001; reperint July 2001) See Notes to the demand form
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Imternational application No.

Sheet No. 2. PCT/US03/22755
Contianstion of Bax Ne.II  APPLICANT(S)
1 nowe of the foliowing sab-beeos it wsed, this sheat shoskd not be inchaled n the demand
Name xnd address: (Fanily nans folinnd by give nane; for « lgol antity, Jull qffickd dexiguation. The cddress suet inchels poxial code and novs of comniry)
PARLANTI, Luca
114 Cascade Ct.
Apt. #7
Princeton, NJ 08540
UNITED STATES OF AMERICA
State (that is, cosmtry) of nationality: State (that Is, country) of residence:
IT us
Nams and address: (Fmily sans flinwnd by given e for o legal enly, full afficial designation. The askdress st inciis postel cods cnd memt of ccuntry,)
BARBOSA, Stephanle
2 Big Top Dr.
Lambertville, NJ 08530
UNITED STATES OF AMERICA
Statc (that is, country) of nationality: Stain (that &s, country) of residence:
Us us
Name and niddress: (Fanlly e fallowad ly plwn nat; for # logal sxsipn ful cfficial designotion. The adirey mucts lnckudle pewsal cosls el st of comwry)
QIAN, Ligang
11 Coventry Ln.
Hopewell, NJ 08525
UNITED STATES OF AMERICA
Swate (that is, country) of mationality: State (that I, country) of residence:
Us us
Name snd address: (Family ssme followed by ginm ans; for « bagal sy, full officiel decignation. The addrar wact Inclinle postal cods and rowe of conery)
State {that ix, country) of natiomality: Stats fthat s, country) of reaidonce:
] Further applicemts are indicated on another continnation sheet.

Form PCT/IPEA/401 (continuation sheet) (March 2001; repsint July 2001) Sea Notes 1o the demand form
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International application No.
Shoet No. .3 PCT/US03/22755

Box No. Il AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESFONDENCE

Ths following person is agemt D clarmon representative

lnd has been appointed enrlier and reprapents tha spplicant(s) also for intemnational preliminary exemination.
] is bersby sppointed and ay esstier sppointmant of (an) agent(s)/common representative is hereby revoked.

D Lh*y specifically | uqﬂmmmmmmm.hMm
Numo snd address: name followed by given nams; for & legul entiry, full officie] designation. | Telephone No,
KORSEN, Elliott Facesmiie No.
Bristol-Myers Squibb Company 608-252-4526
P.O. Box 4000 Teleprinter No.
Princeton, NJ 08543-4000
United States of America Agent sregistration No, with the Office
32,705

M-Mummmmmm-bmm“ Or comunon representative is/has been appointed mmd the
space above is used to indicate a special address to which cormespondence should be

Box No.IV BASIS FOR INTERNATIONAL PRELIMINARY EXAMINATION
Statement coneerning amendments:*
1. The applicant wishes the international preliminary examination to start om the basis of:
the international application a3 originally filed
the deseription »5 originally filed
as amended under Article 34

as originally filed
a3 emended under Article 19 (together with any accompanying statement)
a8 amended under Asticle 34

a3 originally filad
s arnended mnder Article 34

the claims

the drawings

Obd CIC0Rd [

2. [] The spplicant wishes any amendment to the claims under Asticle 19 10 be considered ap reversed.

3. D The applicant wishes the stmt of the international prefiminary examinstion to be postpoued until the expirstion of 20 manths
from the priocity date unlasy the International Preliminary Examining Authority receives a copy of any amendments made
wnder Artiels 19 or a notice from the applicant that he does not wish to meke such amendments (Rule 69.1(d)). (This check-
box may be marked only where tha time limis under Article 19 has not yet expired.)

* Where no check-bax is marked, intemational preliminary exmination will start on tha basis of the international application
#3 originally filed or, where a copy of amendments to the claims under Article 19 and/or amendments of the internationsl spplication
under Article 34 are received by the International Proliminary Examining Authority before it has begun to draw up a written opinion
or the international preliminary examination report, as 5o amended.

Language for the purposes of international preliminary examination: English
[X] which is the langmage in which the intemational application was filed.
[] which is the language of a translation furnished for the porposes of international ssarch.

[[] which is the language of poblication of the international application.
[[] which is the langzage of the translation (to be) furnished for the purposss of interational preliminary exsmiation.

Box No.V ELECTION OF STATES
The spplicant herebry elects all eligible States (that is, all Stater which have been designated and which are bound by Chapter Il of
the PCT)

exchuding the following States which the epplicant wishes not to alest:

Form PCT/IPEA/0] (second sheet) (March 2001; reqwint July 2001) See Notes 1o the demand form



Intemational application No.
Steet No. 4. PCT/US03/22755
Bex No. VI CHECK LIST
The demand is accompanied by the following elementy, in the Iangnage reforred o i For International Preliminary
BuNmN.Lhmb{fmmnuﬂmml;mn o Examining Autharity use only
reccived uot recsived
1. translation of international application : 0 sheetn (] .
2. amendments under Asticle 34 sheets . (|
3. eopy (or, where required, transiatioe) of
emendments under Article 19 : 0 theets O O
4. copy (or, where required, tanslation) of
stxtement ender Article 19 : 0 shees O ]
5. letter shoets - O
6. other (peclfy) : 0 shests | (|
The demand is alao accompanied by the ftem{s) marked below:
1.[§] feo calculation shect 5.[] statement explaining lack of signaniro
2] criginal separate power of attorney 6.[] sequence listing in computer readable form
3.[] original genersl power of sticrooy 7.[] other (Carnificasion for POA):
4.[] copy of genenl power of sttomey;
reference mmber, if any:

Box No. VII SIGNATURE OF APPLICANT, AGENT OR COMMON REFRESENTATIVE
Nt 1o ench signaturs, incicats the nums of the perscs signing snd the capacity in wiich the parsen vigws (i nich capecily i net olrwissn from reading thy danand).

//;W L , Agent Date: %‘“}4 L

Elliott Korsen

For Intemational Preliminary Exemining Authority uge only
1. Dzin of actual receipt of DEMAND:

2. Adjusted date of mceipt of demand doo
to CORRECTIONS under Rule 60.1(b):

3 D The dxta of receipt of the demand is AFTER the expiration of 19 months D The applicant has been
' firom the priority date and item 4 or 5, below, does not epply. informed accordingty.

The dato of receipt of the demand is WITHIN the period of 19 months from the priority date as extended by virtoe of
+[] Rule 80.5. o b

5. D Althongh the date of receipt of the demand is after the expimtion of 19 months from the priority dats, the daley in arrival
is EXCUSED pursuant to Rule 82.

For Intsrnational Bureau use only

Demand received from [PEA on:

Form PCT/IPEA/401 (last sheet) (March 2001; reprint July 2001) See Notes 1o the demand form



PCT Demand Chapter II

Int’]. Application No. PCT/US03/22755
Docket No. LD0339 PCT

Express mail mailing lsbel mmber EV 306636204 US

Date of Deposit__ ﬂéﬁéi
I hereby certify that this paper or foe is paited with the United States
Posta] Sexvice “Express Mail Post to Addrexsee” seyvice under 37 CFR 110

ou the dste indicated above and is sddressed to the Commissioner for
Patents, P.0O. Box 1450, Alexandris, VA 22313-1450.

Carrie A, Shaw

mpﬂdﬂmiwﬂ?_fmmﬂinlm;‘uﬁe)
MM@

(Sigoatuse-of person mailidg paper or fee)
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DEC 03 2003

From the INTERNATIONAL BUREAU

pcketed Item ___._':?._Pc-r-. . To:
ME-.'. oo e P
ue Date —=
ttorney ——ZE'—NGTIFI&\’I'ION'CONCERNING KORSEN. Elliott
SUBMISSION OR TRANSMITTAL ’ .
Bristol-Myers Squibb Company
OF PRIORITY DOCUMENT P.O. Box 4000
(PCT Administrative Instructions, Section 411) Princeton, NJ 08543-4000
United States of America
Date of malling (dlvlfnontwynr)
NBRANGVmO2003 2ae00):
Applicant's or agent's file refarence
EEED339:PCR 3y IMPORTANT NOTIFICATION
International application No. Intarmnational filing date (day/month/vear)
PCT/US03/22755 21 July 2003 {21.07.03)
inernational publication dete (day/month/ysar) Priority date (day/month/year)
Not yet published 19 July 2002 (19.07.02)
.. Applicant

BRISTOL-MYERS SQUIBB COMPANY et al

1. The applicant Is hersby notified of the date of receipt (except where the letters “NR" appaar In the right-hand column) by the
international Buresu of the priority dooument{s) relating to the earlisr applicstion(s) indicatad below. Unless otherwise
indicated by an astsrisk sppearing nsxt to a date of receipt, or by thas letters “NR", In the right-hand column, the priority
document concerned was submittad or transmitted to the Internatianal Buresu in compliance with Rule 17.1{s} or {(b).

This updates and replaces any praviously issued notifleation concemning submisslon or transmittal of priority documents.

3. An ssterisk{®) appearing next to a date of recalpt, In the right-hand column, denotes a priority document submittad
or transmitted to the International Bureau but not in compllance with Rule 17.1(a) or (b). In such a case, the sttention
of the applicant Is directed to Rule 17.1(c) which provides that no designated Office may disregard the priority claim
concerned before glving the applicant an opportunity, upon entry Into the nationsl phass, to furnish the priority document
within a time limit which la reasonsbls under the oircumstances.

4. The letters "NR" appearing In the right-hand column denote a priority dooument which was not received by the International
Bureau or which the sppiicant did not request the recsiving Offios to prepare and transmit to the imtemational Bureau,
as provided by Rule 17.1{a) or (b}, respedtivaly. In such a case, the sttention of the appiicant Is directed to Rule 17.1(c) which
provides that na designated Offioe may disregard the pricrity olaim conosrnad before giving the applicant an opportunity,

= upon entry into the national phass, to furnish the priority documeant within a time limit which Is reasonable under the
girgumstances.
Priarity dat Pripri lication N C ionsl Off Data of it
19 July 2002 (19.07.02) 60/397,266 us 08 Sept 2003 (08.09.03)
13 Febr 2003 (13.02.03) 60/447,213 us 09 Sept 2003 {09.09.03)
18 July 2003 (18.07.03) 10/622,280 us 12 Nove 2003 (12.11.03)
The Internationsl Burseu of WIPO Authorized officer
34, chomin deos Colombettes Jean-Marie MCADAMS (Fax 338 7(J10)
1211 Geneva 20, Switzeriand

Faneimila Na [41.921 998 70 10 Talanhnna Nn.  [41.221 %A AR1A
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CHAPTER IT

FEE CALCULATION SHEET

Annex to the Demand

Internationsal
epplication No.

m}w s or agent’s
reference LD0339 PCT

For Inrmtiona) Preliminary Examining Authority e only s

Dute stump of the IFEA

Applicant
Bristol-Myers Squibb Company

CALCULATION OF FRESCRIBED FEES

750.00] r

172.00| H

§22.00

MODE OF PAYMENT

sccount with the {ven below)

O 03 07 b

muaborization 1o deposit [] s
choque [J  reveans sampe
postal maney arder D coupons
bank draft [ otber fapecit:

(Thiz mode of paywent may not be avaliable at all IPEAs)

[X] Anthorization to charge the total foes indicated above.

(Thix chack-baz may be marked anly if the conditicns for
deporlt accounts of the IPEA so permiy) Authorizstion
to charge any deficiency or credit any overpeyment in
the tota] feas indicated shove.

AUTHORIZATION TO CHARGE (OR CREDIT) DEPOSIT ACCOUNT

reavUS
mmm:iﬂ:aaap

:ééq_ﬁ_zaﬁ_
w2t E—

Form PCT/IPEA/40]1 (Axnex) (March 2001; reprint July 2001)

Ses Notes to the foe calculation shest

\
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CERTIFICATION

The undersigned, being the Executive Vice President and General Counsel of Bristol-Myers Squibb
Company, hereby designates:

Suzanne Babajko
Stephen B. Davis .
John M. Kilcoyne
Christopher Klein
Richard Ryan

(a) to present to the Patent, Trademark, Copyright and similar Government Offices of all

" countries or to any competent authority, all original, divisional, continuation and reissue
applications, petitions and request in the name of Bristol-Myers Squibb Company and its
subsidiary companies, for letters patent for inventions, utility models, industrial models and
designs and improvements or additions thereof, trademarks and copyrights; (b) to initial and
prosecute oppositions and appeals; (c) to appear before all officers duly authorized, all Ministers,
Bureaus, Clerk’s Offices and Commissions or Commissioners that may be necessary; (d) to sign
and approve on behalf of this corporation all documents and powers of attomey which judgment
of the authorized individuals may be necessary or desirable to carry out the powers hereby
conferred; (e) to request all proceedings; (f) to pay over or withdraw all taxes, obtain receipts
therefor and give discharge; (g) to withdraw applications and all documents relating thereto; (h)
to commence proceedings against infringers and assure the defense in infringement actions; and
(i) generally to do ell that in the judgment of the authorized individual may be necessary to
secure granting of the privileges above-mentioned.

IN WITNESS WHEREQF, I have placed my hand and caused the seal of the
Company to be affixed hereto on this §¥0 day of AARLL  2003.

e 2>
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PCT,
PATENT COOPERATION TREATY
From the INTERNATIONAL BUREAU
PCT To:
NOTIFICATION CONCERNING
KORSEN, Elllott
SUBMISSION OR TRANSMITTAL ! .
Bristol-Myers Squibb Company
OF PRIORITY DOCUMENT P.O. Box 4000
(PCT Administrative Instructions, Sectlon 411) Princeton, NJ 08543-4000
United States of America
Date of mailing {day/month/year)
03 October 2003 {03.10.03)
Applicant’s or agent’s flis reference
LD339 PCT IMPORTANT NOTIACATION
internstional applicetion No. international flling date (day/month/yaar)
PCT/US03/22755 21 July 2003 {21.07.03)
International publication date (day/month/year) Prigrity dats (day/month/year)
Not yet published 19 July 2002 {19.07.02)

Applicant
BRISTOL-MYERS SQUIBB COMPANY et al

circumstances.
Priority dat Prigrit lication N
19 July 2002 (19.07.02) 60/397,256
13 Febr 2003 {(13.02.03) 6(v447,213

1. The applicant Iz heraby notifisd of the date of recelpt (sxoep where the Istters "NR™ appear In the right-hand column} by the
Intamational Bureau of the priority documenti(s) relating to the sariler application{s) indlcatad below. Unleas otharwise
Indioated by an asterizk appearing naxt to a date of racelpt. or by the letters "NR". In the right-hand coluthn, the priority
dooument conearnad was submitted or transmitted to the International Bureau In compllance with Rule 17.1{(a} or {b).

2. This updates and replaces any praviously Issued notification concemning submission or transmittal of priority doouments.

3. An asterisi{*) appearing next to a date of recelpt. in the right-hand column, denoctes a priority document submittad
or transmitted to the Intsrnational Bursau but not In compliance with Rule 17.1{a) or {b). In such a cass, the sttention
of the appiicant Is directsd to Rule 17.1{c) which pravides that no designated Qffice may disragard the priority claim
conoerned before giving the applicant an opportunity, upon entry Into the natlonal phase, to fumish the priority dooument
within s time limit which Is reasonable under the circumstances.

4. The letters "NR" appearing in the right-hand column denote a priority document which was not received by the intamnational
Bureau or which the applicant did not request the receiving Office to prepare and transmit to the Intemnational Bureau,
as provided by Rule 17,7(a) or (b), respectively. In such a case, the attention of the applicant Is directad to Rula 17.1{¢] which
providea that no dealgnatad Offios may disregard the priority alaim concernad before glving the spplloant an opportunity,
upon entry Into the national phase, to furnish the priority dagument within a time limit which Is reasonable under the

Country or regional Office Dats of recelnt
or PCT rageiving Offica of priority documant
us 08 Sept 2003 (08.09.03)

UsS 09 Sept 2003 (09.09.03)
REECEIVED
TS PATENT LAW

A~ QOCT 23

EFareimila Mn /41.92\ 328 'Th 10

Dncketed llem
The Imtemational Buresu of WIPO m‘"“ffﬁ ._E .
34, chemin des Colombettes S A Earid-ABBOY
1211 Geneva 20, Switzeriand

Talanhnna Nn_ 141.221 23R R1RA
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Case No.- LDD 33‘? /0 C,f—

Application No.: M 05.03 /&2-755

Malling Date: a _’ja__ f
Express Mail No.: EV 3¢ WibM¢

The patent and Trademark Office acknowiedges, and has
stamped hereon the date of receipt of the ltems chacked
below for PCT filing:

O Applin. Filing Papers
3 Transmittal Fee:

[ Search F-ae:

[ Basic Fee:

O Designation Fee:

O Pli-orlty Document Fee:

i Nemend Fa22.2

ER_
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Page | of 2
L0035 USSP

¥ t"'"
STATES PaTENT AND TRADEMARK OFFIGE = “‘A{ il
ITED STATES AR F
Unltmd Aimisn Pabmt and Trademerk OMon
CQMMPICNER FOR PATENTS
Ak Vigitu TDI>-1430
APPLNO. F'”e';“ng‘“.c?“ ART T | AL FEE RECD ATTY.DOCKET NO prRAWINGS | TOT cams | iND cuvs
10/822,280<°07/18/2003 ~ 1624~ 880 LD0338 NP - 18 3
CONFIRMATION NO. 4608 ~
g::_sg P4HEN & DAVIS UPDATED FILING RECEIPT
BRISTOL-MYERS SQUIBB COMPANY [MM..I.““I
PATENT DEPARTMENT -
P O BOX 4000

PRINCETON, NJ 08543-4000

Date Maile_dwj__/

Receipt is acknowledged of this regular Patent Application. It will be considered in its order and you will be
nofified as to the results of the examination. Be sure to provide the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION when inquiring about this application. Fees transmitted by
check or draft are subject to coilection. Please verify the accuracy of the data presented on this receipt. If an
error is noted on this Fillng Recelpt, please write to the Office of Initial Patent Examination’s Filing
Recelpt Corrections, facsimile number 703-T46-9195. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you recelved a "Notice to Flle Missing Parts™ for this application, piéase submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will genarats another Filing Receipt incorporating the requested corractions (if
appropriate).

Applicant(s)
‘Ij!aje_ev SF Bhl;!no. Pﬂnctoht?’n J::'til‘c“oﬂ:j N:l/; o RE GE I VE n
Luca Parianti, Princeton, NJ;  ~ BMS PATENT LAW

Stephanie Barbosa, Lamberivitte, NJ,

Ligang Qian, Hopewell, NJ; -~
Zhen-Woi Cal, Bella Meed, NJ; ~ P JAN 12 2004
Francis S. Gibson, Pennington, NJ;
Docketed Item Fr_
Due Date ~Ylida/oY
Domestic Priority data as cleimed by applicant *ttatvmey -
This appin claims benefit of 80/387,256 07/18/2002 e )

and claims benefit of 80/447,213 02/13/2003 ~
Foreign Applications
H Required, Foreign Flling License Granted: 08/30/2003 v

Projected Publication Date: 04/222004 ./~

Non-Publication Request: No
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Title
Pracess for preparing certaln pymolotriazine compounds s
Preiliminary Class
544
LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184
Title 37, Code of Federal Regulations, 5.11 & §.15
GRANTED

The applicant has been granted a license under 35 U.5.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED?" followed by a date appears on this form. Such licenses are issued In all applications where
the conditions for issuancs of a license have besn met, regardiess of whether or not a license may be required as
set forth In 37 CFR 5.15. The scope and imitations of this license are set forth In 37 CFR 5.15(a) unless an earller
lfcanse has been Issued under 37 CFR 5.15(b). The license Is subject to revocation upon writien notification. The
dete Indicated Is the effective date of the Bcense, unless an earlier icense of similar scope has besan granted
under 37 CFR 5.13 or 5.14.

This Hcense Is o be reteined by the licensee and may be used at any time on or after the effective date thereof
unless it is revoked. This lcense Is automatically transferred to any related applications(s) filed under 37 CFR
1.53{d). This ficense is_not retroactive.

The grant of a license does not In any way lessen the responsibility of a licensee for the security of the subject
matter as imposed by any Govemment contract or the provislons of existing laws relating to esplonage and the
national security or the export of technical data. Licensees should apprise themselves of current regulstions
espacially with respact to certaln countries, of othar agencdes, particularly the Office of Defense Trade Controls,
Department of State (with respect to Ams, Munltions and Implements of War (22 CFR 121-128)); the Office of
Bxport Administration, Department of Commarce (15 CFR 370.10 ())); the Office of Forelgn Assets Control,
Department of Treasury (31 CFR Parts 500+) and the Depariment of Energy.

NOT GRANTED

No Ecense under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR
5.12, if a ficense is desired before the expiration of 8 months from the filing date of the application. If 8 months
has lapsed from the fling date of this application and the icensee has not received any indication of a secrecy
order under 35 U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).



: o

Structureland phamacsutically accept 2 salts thereof. The formula | compou 5 inhiblt the tyr§sine kinase
activity of growth factor receptors such as VEGFR-2 and FGFR-1, thereby making them useful as.antl-cancer
agents. The formula | compounds are also useful for the treatment of other diseases associated with signal
transduction pathways operating through growth factor receptors.
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application No.: LD 333 - UssN # [ be Ass)

Valling Date:____ &' 4003

=xprees Mall No.: EV_30 615 (S

The patent and Trademark Office acknowiedges, and haa
stamped hereon the date of receipt of the ltems checkad
selow for PCT filing:

—1 Appin. Filing Papers

1@ ot Foe: 240
] Search Fee: 300
'] Basic Fee: 36
] Designation Fee: 540
(3 Priority Document Fee: 60
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STATE OF NEW JERSEY,
County of Mereer

}...

4

I, CATHERINE DiCOSTANZOQ, Clerk of the Coumty of Mercer,

Do Hereby Certify that %ﬁ.ﬁn /.»;Z;-/

., Wwhose name Is subscri wledgment f or affidavit of
Eannued instrument, and Lhereon written, Is and 5'::.: the time of

uldﬂ' the same, & Notary Public in and for said Stete,
dwelling in said County, commissioned and sworn and duly authorized by
the laws thereof o take the s and acknaw] ents of deeds or other
instruments of writing, and alfidavits to be in said State, and that I
am well acquainted with the handwriting of sald official, and verily believe
lhaFurtht ed cmlf'ismmrl:nlt"!mm" of Seal of Notaries Public not ired by
er iy ion es ie no

law be fled iny my oiﬂg:’ rew

In Testimany Whereol, 1 have hereunto set my htllﬂ,and affixed the seal of
said County.and Courts, at Trenton this T dayof

A.D. nineteen lmndégnnﬂl::d S g

Moz eemsem




+ 4 Brigard & Castro

SANTA FE DE BOGOTA - COLOMBIA
PODER : POWER OF ATTORNEY |

¥ tnosouroe | | W BRISTOL-MYERS SQUIBA conépfﬁ o

MIclllndotn) on . domigiled in

Princeton, New Jersey, USA

Iut... ' :
;Numml-mul a: RAMIRO CASTRO DUQUE y/o Hereby appoint RAMIRO CASTRO DUQUE and/or
R QOMEZ MEJNA, de Gantefé de Bogotd, HECTOR GOMEZ MBJIA, of Santsté da Bogotd,
ymbis, spoderedos verdaderos y legales con poder Colombla, my (our] trus and lawfuil attorneys with

jecial, amplio y suficiente, pars recabar de iss special, ampls and sufficlent powaer to abtain from the
fiinas y autoridades colombianss administrativas, Colomblan administrative, judiclal and police officas and
udlelulu v de polieia, en cusiquler instancls o recurso, authorities, in any instence, priviieges of patents of
jq.plmncldn de patentes de Invencién, regletras de invention, registration of trademarks, industrial dusigns
, diasfios Industrisies, modelios de utitdad, and utiiity modeis; reglatration of commercial namas
o8 sitoa de nombres comerciales y ensefias, registros and embiems, reglatration of copyright and contracts
*d4 darechos de sutor y contratos sobre los mismos, related thereto, certificates of obtainars of vegetables
.phtencion de ocertificados de obtentor da veriedades varietien, as wall as extonsions, renewsis and recordal
etales, as! como sus prirroges, renovacianes, of sasignmants snd changes of name and domiclls
otaciones de traspaso, cemblos de nombre y/o related to the abovs; to prepare, prasecuts and register
omlelllo. elsborar, tramiter y registrar oontratos da iicenses of any kind; to act as plaintiff or defontdant in
gencla y licuncias de cuslesquiera clases; intsrvenir any Instsnce or recourss, end before any
dg:u demandants o como demandedo en cusiquier corporation, public officlal or suthority in judiclal,
jJstencle y recurso ents cusiquier jusz, corporecion, administrativa and police actions, such es: oppositions
iundonurln pablico o sutoridad sn accliones judiclales, to the regletration of trademarks; cadudity, cancellation
nﬂmlnlltntlvu v da poiicis tales como: oposicionss al and nullity actions; claim sotdone devived  from the
rqlm de mercas; acciones de osducidad, cancelacién obtaining or explotation of ficenses, action'of unfalr
y-pullded; accionss relvindicatories; scolones derivadas competition; penal demanda, actions of Indemwitiés for
li obtencién o explotacién de ficencies; acolones de damagss: cleims or observations on patent
; ncle desleal; demandas penaies; sccionsa de spplicetions, models, Industrisl designs and utliity
Mmﬂﬂn de perjulcios, reclamos y observacionas models; in the exerclse of preventive l'l'lllll.llll' ind In
hplicitudes de patentea, dissfios industrisies, modelos othar actions or similar proeudlngl
_ghu.ulidud. en ol ejorciclo de medidas cautelares y en . *
! #cciones o medidas similares.
;qi. esta efecto, lo(s} facultolamos) para- elever To that effect they hereby empowersd to ﬂlo
solichudes, formulsr descripciones, snmisndas, . applications, formulate descriptions, smendments.
; protentas, declarscionas, oposicionss, canceisclones, protests, dseciarations, vppositions, enneollnloﬂo '
pullqudu. apeiacionss y reclaman; pagar impuestos, nyllities, appesis and claims; to pay tuoes, quotas sfid
,@mu y gravimenes preacritos por is ley; renunciar o assgssments prescribed by law, renounce or walve the
jalstir a derechos concedldos o en.curso de concesién; dglm granted or in the procese of granting; to receivy
r toda cless de documentos y valores, dendo e! all kinds of documents and valuables, giving tlp_q
..{83C8rgo respectivo, y, sn general, pars dar ante dichas - respectiva relesse of receipt, and, In genersl, to ta
mﬂdldn todos lok pasos necessrios al. efecto before said authorlties the necessary steps 10 su
In’lndo Yy tomer todas les medides qus creyeran sifact, and sny messures that they may deem ponlmm.
..fphducentss sl resguardo de mis (nusatros interedes), " to the safeguard of my {our) Interestis) with el tho
lpp, todas las demés facultades legales necesarias. other necessary {sgal powers.
9. poder comptende ia fecultad. de ratifider o This power Includes the facuity to ratify or wnﬂm\
oopfirmer en ml {nuestro) nombra lo actusdoe safl como desiat, settla and compromise on my (our} behelt, and
=v]!y itad de deslstlr, traneigir, comprometer, vy la de to substitute this power in whols or In part and to
; irlo en todo o en parts ¥ revocar sustitucionas. revoke substitutions. At the ssme time (| (We) herehy
ismo nombro{amas) a: RAMIRO CASTRO DUQUE eppoint RAMIRO CASTRO DUQUE wnd/or HECTOR
ylo 'HECTOR GOMEZ MUJIA, domicliadole) en ia QOMEZ MEJIA, domiciled in Carrera 7 No. 16-88, Plsn
hmu 7 No. 18-88 Piso 9, mis (nusstros) apoderados 8. my (owr) arrorneyis) In fact, with powers to recelve
&' Colombia, con facuitades pers recibir notiticaciones notifications and to designete judiciel and extrajudiclal
. ::M.nur apoderadons judicisles o extrajudiclaies. attornaya.
v s REALY
--Omldov firmado en : d and signed In Princeton, New Jersey, USA-
|l-1’l ~ =
.-" de de 18 }eein 0= 2UChIE 8 [14th dey of April -198 9
¢ in(h ndture BRISTOL-MYERS SQUI!!B : _t‘.OMPAN_;Y

g%;...m Ve,
Stephtn B. Davis

Associate Counsel Patents




" 'GERTIFICADO NOTARIAL (BOCIEDAD)

e
H
i

by- de do

personaimente comparecié ants mf

1'1‘7"‘&.“.!'1 conoico, y de quisn me conats que firmé el
-anterior documanto, debldamante juramentado deciard
wrdljo que # o9

#if§iiudad legsimente conetituida para un periodo de
i"durecién que »Un no ha terminado; que of declarents
wistd-eutorizxedo por dicha compafi(s para conferir aste
-;-pndm que ¢l selio astampedo por ¢l at pls de tal poder,
"y bre y repressntacion de ls expresads compalfife,

isello oficlal de ella; y que el objsto pars skouat se
-mnﬂon ante Imtrumnnm wsté comprendido dentro del

; ﬁl sooladad
G siserito Notexlo hace oonstar qus tuvo 8 Is vists ias
~gruebas de is existencis do la sociedad. :

:'I. - . “
L. ; ™

'Ygué quien oonfirs o presente poder- es su
- IGpiTesantants.

. Notario Piblico {selio)

-

NOTARIAL CERTIFICATE (CQRH

Onthis 14th dayof April of 1998

personally appesrad befora me

" Stephen.B. Davis

tnmkmwn,lndtnmwmwboﬂumm
signed the forepoing Instrument who-being by ms duly
sworn did deposs and say thet he {she) is the

Associate Counsel Patents
of BRISTOL-MYERS SQUIBB COMPANY

cr ) _'.' - :-' .r-‘-.\--.-

Which le legaily constituted for & termi not vot m
that deponant Is suthorized by asid Company to ediifer
this Power of Attorney: that the seal sffixeld hefeunto
bvthedmnonﬂnthonmnndonhhdfduld
Corporation Is the corporate seel theteo!; shif' ﬁll the
purpose for which this Instrumefit Is grénted is inéilided
within the corporate purposs of company.

The undsrsigned Notary Public sttests that he hes sasn -
the documents that prove the omunu of mn
campany.

. . :.._-. . .--.l'_.\l'.
Stateof Delaware
under deme of  November 13, 1989

end thet he (she] who gunu the proum M of
sttorney s its Repressntative.

%meﬁ,z;w

Diane C, Bartram Publie

. Notary Publlo of New Jersay
“ My Commission Expirea March 6, aoun( -
L _:4.' ‘:, { T
e CERTIFICADO NOTARIAL NOTARIAL ~’
. PERSBONA NATURAL NATURAL PERSON .
. n I :-'l .:-l'
..lf y i l e _‘
&y de de . comparecid(eron) Onthis 14th duy of April ‘of 1999
Jinit mi . personally appesred before me ‘
!ﬁ}ﬂ' ' i Stephen B. Davis . Co .-‘- ~:

“iguion (es) conozco vy me consts que ss(son) !ais)
'rmhonllll firmants(s) del documento que preoede y
‘suisnies) declaraln) que otorgen el mismo para ios
m.'l propésitos que on i se exprassn.

v £ o

'- -'

Notario Poblico (sello)

)

+ CSQALIZACION ANTE CONSUL COLOMBIANO Ef

AR oot

) "
N Tt

e 1T

who istare) known to me and who | ettest sxécitbd the
foregoing document and ha (they} dediaréd he (they)
gumm thc document for the uses and purpm therein” .
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EL SUSCRITO CONSUL DE COLOMBIA
VISTOS LOS DOCUMENTOS PRESENTADOS POR LOS INTERESADOS

CERTIFICA

Que el Senor (a), CATHERINE Dicostanzo Clerck del condado de Mercer
estado de New Jersey, autenticd la fima de la notario(a) publico(a) sr (a).
DIANE C. BARTRAN del estado de New Jersey, Estados Unidos de América y
quien ejercia las funciones antes expresadas, y que la fima y sello que en el
documento aparecen como suyos, son los que usa y acostumbra en sus actos
oficiales;

Que Ia notario(a) antes citada autentico la firma del sefior STEPHEN B. DAVIS-
quien actua en calidad de Asesor de Patentes de la Compafiia BRISTOL-
MEYERS SQUIBB COMPANY sociedad que existe y esta legalmente
organizada bajo las leyes del estado de Delaware U.S.A

Que ha tenido a la vista los documentos probatorios de los hechos citados y
constatados por el notario pablico y el County Clerck del estado de New
Jersey, los cuales forman parte integral del presente documento.

Se expide la presente certificacion en cumplimiento de los articulos 259 del

Cédigo de Procedimiento Civil y 480 del Cédigo de Comercio y a solicitud del -

interesado el 20 de Abril de 1999.

NO SE ASUME RESPONSABILIDAD POR EL CONTENIDO DEL
DOCUMENTO ADJUNTO.

PAGADO IMPUESTO DE TIMBRE Y DERECHOS CONSULARES.
VALOR CINCUENTA Y SIETE DOLARES US$57.00 RECIEO No. MJ;Z 3

L9y
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TRADUCCION OPICIAL No, 260/99 de las Legallzaciones que\se encuen-
tran a continuacién ds un Poder otorgado por BRISTOL-MYERS SQUIBB
COMPANY, una Bocledad domiciliada en Princenton, New Jersey, Lkata-
dos Unldos de América al doctor RAMIRO CASTRO DUQUE y/o HECTOR GO-
MEZ MEJIA, de Santafé de Bogotd, D.C., Colombia, del inglée al ea-
pafiol, las cuales para su identificacién se sellan con el Sello

del Traductor al mismo tiempo que la presente.-

s L o o o T e R

ANEXOS: E1l Poder arriba mencionado, Certificaciones Notariales,Cer-
tificacién de les Firmas Notariales, Certificecidn del Consulado
General de Colombiam en New York, Estado de New York, Estados Unidos
de América, Autenticacién por el Minieterio de Relaciones Exterio-
res de Colombia.-

U R S S W W S AR UF AT AR T SR RrGT AP SR O S S R R A A PP UF A ST RY AT AT ST AT A P o e

Diene C. Bartrem (firmado)
Notario Pdblico
HAY UN SELLO QUE DICE:

Diane C, Bartram

Rotario Riblico de New Jersey

Mi Comisién Expira el 9 de Marzo del
afio 2000

B i b s o e o

Diane C., Bartram (firmado)
Notario Pdiblico ;

HAY UN SELLO QUE DICE:

Diane C. Bartram

Notario Pdblico de New Jersey

Mi Comisidén Expira el 9 de Marzo_del
afio 2000

L A i o o B R e o L T wrwrwrs

Diane C. Bartram (firmado)
Fotario Pdblico

HAY UN SELLO QUE DICE:

Diane C. Bartram

Notarioc Pdblico de New-&ﬁr&qr—-—-—.._u
Hi Comisién Expira

aflo 2000

. .ft"“= - Y ]
Wil NgA i LLVAHEZ

ARG 1) WL ST LRI

L RFL .
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Diane C. Bartram {firmado)
Notario Pdblico

HAY UN SELLO QUE DICE:

Diane C. Bartram

Notario Pdblico de New Jersey

Mi Comisién Expira el 9 de Marzo del
afio 2000

B S o o o o T S

Diane ¢, Bartram (firmado)
Notario Pdblico

HAY UN SELLO QUE DICE:

Diane C, ﬁartram

Notario Pdblico de New Jersey

Mi Comisidén Expira sl 9 de Marzo del
aflo 2000

N O U S U S U AT ST AT SIS S AT AF SR S S PR S W S S SRR PR SRS A AT

Diane C, Bartram (firmeado)
Notario Pdblico

HAY UN SELLO QUE DICE:

Diane C, Bartram

Notaric Pdblico de New Jersey

Mi Comislén Expira el 9 de Marzo del
afio 2000

L a2 S o b R A A o I S e S e

ESTADO IIE NEW JERSEY
Condado de Mercer

Yo, CATHERINE DiCOSTANZO, Esecribano del Condado de Mercer,

Por Medio del Presente Certifico que Diane C., Bartram, cuyo nom-
bre estd suscrito al reconocimiento, prueba o declaracién jurada
del instrumento anexo, y en éste escrito, es y era en el momento
de tomar el mismo, un Notario Piblico en y para dicho Estado, re-
szdente en dicho Condadd, comisionado y Juramontado y debidamante

53 KRy
YRrobg i - .
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cimientos de escrituras u otros instrumentos. escritos, y decla-
raciones juradae para ser reglstrados en dicho Estado, y que es-
toy familiarizado con la oceligraffa de dicho funcionario, y de

veras creo que la firma es genuina.
Ademds Certifico que la impresién del Sello de Notarios Pdblicos
no estd requerida por la ley para ser presentada en mi oficlna.

En Testimonio de lo Cual, he firmado el presente de mi puflo y le-
tra y fijado el sellc de dichoa Condado y Tribunales, en Tranton
e8te dfa 15 de Abril del A.D, de mil noveclentos noventa y nueve,

Catherine DiConstanzo (fdo.) Escribano del Condado de
Mercer.

SELIO EN RELIEVE.

o e m i s e I O T T O L T X

EN ESPANOL: La Certificacidén del Consulado General de Colombia en
New York, Estado de New York, Estados Unidos de América bajo el
ndmero 200283 de feocha 20 de Abril de 1999; Autenticacién hasta
por el Ministerio de Relaciones Exterlores de Colombia bajo el
ndmero 044498 de fecha 29 de Abril de 1999,

(Pagado Impuesto de Timbre y Derechos Consulares por
valor de $57.00 Délares).

i o i i e o 2 o I A T B S e A N o s

ES TRATDUCCION FIEL Y COMPLETA DE LOS DOCUMENTOS ADJUNTOS.

JI'.- '
" Lu Ty o ﬁ""n '
3 .E'liCT-'.R & I‘ .F'i"!in'.'l'l'. UFIGL
n-“ 1!-1‘-|x |. |--

Resolucidén ndmero 1876 del Ministerio de Justicia.
Pecha: Mayo 3 de 1999.
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ORGANIZACION ELECTORAL
REGISTRADURIA NACIONAL DEL ESTADO CVIL

REGISTRO C1VIL DE DEFUNCION
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" NOTARIA 32

DELCICINLO DE SANTA FE DF BOGOTA, B C.

/7

COMO SECRETARIO DELEGANO DE LA NOTARIA TRETNTA Y DOS (32) DEL
——EIREU-6-DE BOGOTA

Germén Eleézar Moreno L.
_ Notario

CEXTIFICO : QUE:

La presesnte motsg es fiel corpria del orilinnl tomsda d

e §T6 7‘ 'tﬂifff'.’

eivil de defunoiones aserinl indicativo

que expldo en la ciudad de Bounté
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," REQUIS"'OS NECESARIOS PARA PRESENTACION Y AGILIZACION DEL
X : - TRAMITE |
|i - USUARI  RADICADUR
ODELO DE uru.uy/ ) ()
indicacion de que se soficila 2 conicesion de una,pallnte. { 0/ ()
v« Dalos de dentMicacion del fante o de 1a persona qua se presenia la solicitud. { | ()
ll = Dascripelén de la nvenciin. {) ()
i - Dibujos de serestos partinentes. / () {}
| - compmhnh de Pago de las tasas establecidas.
" COMPLETA () INCOMPLETA { ) ()
* DISENQINDUSTRIAL ( )
" - Indicacién de que se solicita el registro de Disefio Industrial () ()
' = Datos de identificaclon del solicitante o do la persona que presenta () ()
P la solicttud.
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Doctor{a) OficioN®* 12031
HECTOR GOMEZ MEJIA
Apoderado{a)
BRISTOL — MYERS SQUIBB COMPANY
ASUNTO:
Radicacién N° 05-1141
Solicitud internacional PCT/US2003/022755
Fecha inicio fase nacional 19/02/2005
Tramite 011
Evento 379
Actuacion 430
Folios 001

Como resultado del examen de forma, realizado con fundamento en el articulo 38
de la Decisién 486 de la Comisiébn de la Comunidad Andina, articulo 27 del
Tratado de Cooperacién en Materia de Patentes (PCT), regla 51 bis del
Reglamento y Circular Unica de la Superintendencia de Industria y Comercio, se le
comunica que:

+ El solicitante debera anexar la traduccién de fas modificaciones realizadas al
capitulo reivindicatorio de la solicitud, lo anterior de acuerdo con la
informacién publicada por la oficina europea y que corresponde al tramite en
fase intemacional de la misma.

o El solicitante deberd anexar la traduccion del documento en que consta la
cesion del derecho de patente del inventor al solicitante 0 a su causante
establecido, de acuerdo con la regla 4.17 51 bis PCT. (Art. 26-k) Decisién
486). Folios 51-53.

En cumplimiento de lo dispuesto por el articulo 39 de la Decision 486, se le
requiere para que dentro del término de dos meses siguientes a la fecha de
notificacion del presente oficio, complete los requisitos anteriormente enunciados.
En caso de no dar cumplimiento al presente requerimiento, la solicitud se
considerara abandonada y perdera su prelacion.

del capitulo quinto dgl titulo de la Circular Unica N° 10 de 2001.

Notifiquese el presente oficio n%rme a lo dispuesto en el numeral 5.2, literal e),
e

CESPEDES DE VERGEL
Jefe de la Diyisién de Nuevas Creaciones.

El antenor requerimiento fue notificado por fijacion en lista de fecha,
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