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FUSED HETEROCYCLIC KINASE INHIBITORS

RELATED APPLICATIONS
This epplication claims priority benefit under Title 35 § 119(e) of United
States Provigional Application Nos. 60/583,459, filed June 28, 2004, end 60/612,563,
filed September 23, 2004, the contents of which are herein incorporated by reference.

FIELD OF INVENTION
This invention relates to compounds that inhibit the protein tyrosine kinase
activity of growth factor receptors such as c-Met, thereby making them useful as snti-
cancer agents. The pharmaceutical compositions that comprise these compounds are
salso useful in the treatment of diseases, other than cancer, which are associated with
signal transduction pathways operating throngh growth factor end anti-angiogenesis
receptors such as c-Met.

BACKGROUND

Hepatocyte growth factor (HGF), also known as scatter factor (SF), becanse of
its ability to disrupt colony formation in vitro, is a mesenchymally derived cytokine
known to induce mmltiple pleiotropic responses in normal and neoplastic cells
(Sonnenberg et al., J. Cell Biol 123:223-235, 1993; Matsumato et al., Crit. Rev.
Oncog. 3:27-54,1992; and Stoker et al., Nature 327:239-242, 1987). These responses
are known to include proliferation in both epithelial and endothelial cells, dissociation
of epithelial colonies into individual cells, stimulation of motility (motogenesis) of
epithelial cells, cell survival, induction of cellular morphogenesis (Montesano et al.,
Cell 67:901-908, 1991), and promotion of invasion (Stella et al., Int. J. Biochem. Cell
Biol. 12:1357-62, 1999 and Stusrt et al., Int. J. Exp. Path. 81:17-30, 2000), all critical
processes underlying metastasis. HGF has also been reported to promote
angiogenesis (Bussolino et al., J. Cell Biol, 119:629-641, 1992). In addition, HGF
plays a critical role in tissue regeneration, wound healing, and normal embryonic
processes, all of which are dependent on both cell motility and proliferation.

HGR imitiates these physziological processes through high affinity binding to its
cognate receptor, the Met protein tyrosine kinase receptor, an identified
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protooncogene (Park et al., Proc. Natl Acad. Sci. USA 84:6379-83, 1987 and Bottaro
ct al., Science 251:802-4, 1991). The mature form of Met consists of a highly
glycosylated external o-subunit as well as a B-subunit with a large extracellular
domain, a transmembrane segment and a cytoplasmic tyrosine kinase domain, Ligand
engagement induces Met dimerization that results in an aatophosphorylated activated
receptor. Activation of Met promotes signal transduction cascades as defined by
maltiple effoctor proteins (Furge et al., Oncogene 19:5582-9, 2000). These include
the p8S subunit of the PI3-kinase, phospholipase Cy (Gaul et al., Oncogene 19:1509-
18, 2000), Grb2 and She adaptor proteina, the protcin phosphatase SHP2 and Gabl.
The latter adapter has emerged as the major downstream docking molecule that
becomes tyrosine phosphorylated in response to ligand occopancy (Schasper et al., J.
Cell Biol. 149:1419-32, 2000; Bardelli, et al., Oncogene 18:1139-46, 1999 and Sachs
ctal., J. Cell Biol 150:1375-84, 2000). Activation of other signaling molecules has
been reported in HGF stimulated cells, most notably Ras, MAP kinases, STATS,
ERK-1, -2 amd FAK (Tenimurs et al., Oncogene 17:57-65,1998; Lai et al., J. Biol
Chem. 275:7474-80 2000 and Furge et al., Oncogene 19:5582-9, 2000). The role of
many of these signaling molecules has been well established in cell proliferation.
Met, also referred to as hepatocyte growth factor receptor (HGFR), is
expressed predominantly in epithelial cells but has also been identified in endothelial
calls, myoblasts, hematopoietic cells and motor neurons. Overexpression of HGF and
activation of Met has been associated with the onset and progression in a number of
different tumar types as well i in the promotion of metastatic discass. Initial
evidence linking Met to cancer has been supportad by the ideatification of kinase
domain missense mutations, which predisposes individuals to papillary renal
carcinomas (PRC) and hepatocellular carcinomas (HCC) (Lubensky et al., Amer. J.
Pathology, 155:517-26, 1999). Mutated forms of Met bave also been identified in
ovarian cancer, childhood HCC, gastric carcinoma, bead and neck squamous cell
carcinoma, non-small cell lung carcinoma, colorectal metastasis (Christensen et al.,
Cancer Res., 63:7345-55, 2003; Lec et al., Oncogene, 19:4947-53, 2000 and Direnzo
et al., Clin. Cancer Res., 1:147-54, 1995). In addition, further evidence supporting the
role of the Met in cancer is based on the overexpression of HGF and Met receptor in
-2.
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demonstrated to be amplified in liver metastases of colorectal carcinomas (Rong et al.
Cancer Res. 55:1963-1970, 1995; Rong et al., Cancer Res. 53:5355-5360, 1993;
Keaworthy et al., Br. J. Cancer 66:243-247, 1992 and Scarpino et al. J. Pathology
189:570-575, 1999). TPR-Met (an activated form similar to BCR/AbI in CML.) has
been described and identified in human gastric carcinoma (PNAS 88:4892-6, 1991).
In patients with invasive breast carcinoma and in a recent study in non amall cell lung
cancer patients, expreasion of either the receptor or ligand is a predictor of decreased
survival, further linking Met to tumor progression (Camp et al., Cancer 86:2259-65
1999 and Masuya et al., Br. J. Cancer, 90:1555-62, 2004). Jn general, most hbuman
tumors and tumor cell lines of mesenchymal origin inappropriately express HGFR
and/or HGF.

Nnomerous experimental data support the role of HGF and Met in tumor
invasion, growth, survival and progression ultimately leading to motastases.
Preclinically, transgenic expression of HGF results in a metastatic phenotype
(Takayama et al., PNAS, 94:701-6, 1997) and an amplified/overexpressed Met
spontaneonsly transforms NIH-3T3 cells (Cooper ot al., EMBO J., 5:2623-8, 1986).

Biological agents, such as ribozymes, antibodies and antisense RNA targeting
either HGF or Met have been shown to inhibit tumorogenesis (Stabile et al., Gene
Therapy, 11:325-35, 2004, Jiang et al., Clin. Cancer Res, 9:4274-81, 2003 and
Genentech US 6,214,344, 2001). Thus, selective, amall molecule kinase modulators
targeting Met are expected to bave therapeutic potential for the treatment of cancers in
which Met receptor activation plays a critical role in the development and progression
of primery tumors and secondary metastases. HGF is also known to regulate
angiogenesis, a process critical in tmor growth and dissemination. Therefore, there is
a potential for this class of modulatars to impact angiogenesis-dependent diseases as
well that may include among others, diabetic retinopathy, macular degeneration,
obesity and inflammatory disease such as rheumatoid arthritis.
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SUMMARY
The present invention is directed to compounds having the following Formulas
Iand IE:

A E’ , @, 3’ »
JUR R XY
? w” ? w”

A ||

including pharmacentically acceptable salts, enantiomers, diastereomers, and solvates
thereof, wherein:

R' is H, alkyl, substituted alkyl, cycloalkyl, substituted cycloalkyl, arylalkyl,
substitated arylalkyl, aryl, substited aryl, alkenyl, substituted alkenyl, alkynyl,
substituted alkynyl, heteroeryl, substituted heteroaryl, heterocyclo, substituted
heterocyclo, beteroarylalkyl, substituted heteroarylalkyl, heterocycloalkyl, or
substituted heterocycloalkyl;

each R? is independentty, H, halogen, cyano, NO3, OR?, NRSR’, alkyl,
substitnted alkyl, cycloalkyl, substitnted cycloalkyl, aryl, substituted aryl, heteroaryl,
substituted heteroaryl, heterocyclo, substituted heterocyclo, aryalkyl, substituted
arylalkyl, heterocycloalkyl, or substituted heterocycloalkyl;

B is O, NR", 8, SO, SO;, CR°R";

Vis NR" or (CRR®),~;

W or X are independently C or N;

Yis O, S, or NR';

Zis -CR™ R, -(CRPR')NR"-;

1isOto 4;

mis 0 to 2;

nis0Oto4;

p is 0 to 4, provided that if p is 0, R' is not pheayl;

Ais:
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N P Ree
Ao A
SN H" SN
o O SO
N, .
ﬂu‘(ﬂ |N/ H.,‘ 7 e b N/ Are
Qis CR";
5 Dis CR® or N;

G is S, O or NR%, provided that if A is

n-{f;,ih - ﬂ'ffl\n_

10 and Gis S, R*is not a substituted phenyl group;

R?, R% RS, R”, R®, R!! and R'"® are each independently H, alkyl, substituted
alkyl, cycloalkyl, substituted cycloalkyl, aryl, substituted aryl, heteroaryl, substituted
heteroaryl, heterocycloalkyl, or substituted heterocycloalkyl;

R* is axyl, substitated aryl, heteroaryl, sabstituted heteroaryl, heterocycloalkyl,

15 or substituted beferocycloalkyl;

R’ and R are independently H, halogen, alkyl, substituted alkyl, cycloalkyl,
substitmted cycloalkyl, aryl, substitited aryl, heteroaryl, substituted heteroaryl,
heterocycloalkyl, or substituted heterocycloalkyl;

R is H, alkyl, substituted alkyl, CN, NO; or SO;NH;;

-5-
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RS, R¥, RP, R* and R*® are independently H, halogen, alkyl, substituted
alkyl, cycloalkyl, substitnted cycloalkyl, aryl, substituted aryl, heteroaryl, substituted
heteroaryl, heterocyclo, substituted heterocyclo or taken together to form a carbocyclic
or heterocyclic ring of 3 to 8 atoms;

RIS. R". Rl l' R”, Rn. R“, Rw' R“l, Rm' Rﬂ, R“, Rﬂ. R“, Rﬂ, R“, Rs' RW,
R™, R, R™, and R™, are independently H, halogen, NO,, cyano, OR%, NR”R%,
CO:R®, C(O)NR¥R", SO:R™, SONR™RY, NR¥SO,R*, NR'C(O)R™,
NR¥CO,R",

-CO(CH3R*; -CONH(CH;)R*, alkylaminoalkyl, alkylaminoalkymyl, C; to Cs alkyl,
substitited C, to Cg alkyl, Cs to C; cycloalkyl, substituted C; to C; cycloalkyl,
alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, hydroxyalkyl, aryl,
substituted aryl, beteroaryl, substituted heteroeryl, arylalkyl, substituted arylalkyl,
heterocycloalky], or substituted heterocycloalkyl;

R" is H ar cyano;

R¥and R* are independently H, C; to Cs alky! or substitted C; to Cg alkyl;

R, R™ and R” are independently H, alkyl, substituted alkyl, cycloalkyl,
substituted cycloalicyl, aryl, substituted aryl, arylalkyl, substitnted arylalkyl,
heteroaryl, substituted hetercaryl, heterocycloalkyl, or substituted heterocycloalkyl

R!G. Rﬂ. Rn_ RB' R”, R!l' Rsz. RS!' RM' R!S. R”, R!'l' Rall R”, R4o. R‘l. and
R* are independently H, alkyl, substituted alkyl, cycloalkyl, substituted cycloalkyl,
aryl, substituted aryl, arylalkyl, substituted arylalkyl, heteroaryl, substitutsd heteroeryl,
heterocycloalkyl, or substituted heterocycloalkyl.

In some embodiments of the preseat invention, R' is an optionally substituted
Cjs alkyl, alkenyl, alkynyl, optionally substituted Cy cycloalkyl, Cy7 eterocycloalkyl,
optionally substituted phenyl, optionelly substituted biphenyl, or a Cs to Cy; optionally
substituted monocyclic or bicyclic heteroaryl. Preferably, R is phenyl, opticnally
substituted with at least one of Cl, F, OCHs, Cy4 alkyl, alkenyl, alkynyl, CN, hydroxy,
amido, phenoxy, CH3CN, benzyl, NHCO;CHs; biphenyl, pyridyl, szepanyl, pyraralyl,
thiazolyl, indolyl, indazolyl, indenyl, cyclopropyl, isopropyl, phenylothyl, aminoelkyl,
benzyl, amidoalkyl, morpholine, and furanyimethyl.

-6-
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In some embodiments of the present invention, R? is H, alkoxy, halo, methyl,
haloalky or CN.
In some embodiments of the present invention, R* is an optionally substituted
phenyl, an optionally substitated pyridyl, an optionally substituted pyrrolidinyl, an
5 optionslly substituted pyridyl-N-oxy, or an optionally substituted pyridinone, wherein
said substituent is selected, for exampls, from hydroxyl, halo, C; to Calkyl, Cs to C;
cycloalkyl, CN, alkylthio, alkoxy, phenyl, amino, heterocycloalkyl, aminoalkylamino
and alkylaminoalkoxy. In some embodiments of the present invention, the substitnent
is F, Br, Cl, methyl, pentyl, methaxy, phenyl, morpholinyl, NH;, or NHCHNH;,

10 According to some embodiments of the present invention, A is one of the
following:
N
n1l n1. m W
17 N Ry
A1 N N Re

According to one embodiment of the present invention, R™ is H ar CN and
R RY and R are independently H, C; to Cy alkyl, C; to Cy alkoxy, or -C(O),R® .
15 wherein R® is C; to C alkylL
According to one embodiment of the present invention, R%and R®! arc H.
According to another embodiment of the present invention, R®, R® and R™
are H; R™ is C; to Cy alkyl; alkenyl; alkynyl; Cs to Cs heterocycloaryl; -CO(CH)RY,
wherein R¥ is C; to C4 slkyl; haloalkyl; amino; alkylamino; Cs to C;
20  heterocycloalkyl; Cs to C; heteroaryl; or C(O);R™ whezein R® is ethyl; CN; alkoxy;
phenylmethy); alkcylaminoalkynyl; alkylaminoalkyl, hydroxyalkyl; or methoxyalkyl.
According to one embodiment of the present invention, Y is O or S.
According to one embodiment of the present invention, B is O.

-7-
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In some embodiments of the present inventiox, Z is -CR™R'* or NR¥whezein
R, R™, and R™ are each H or R'"® and R'* together with the carbon to which they are
attched form a cyclopropyl.

The present invention is also directed to pharmacentical compositions
comprising tharapeutically effective amounts of a compound of Formula Ior I, ora
salt or solvate thereof, together with a pharmaceutically acceptable carrier.

The present invention also provides methods for the treatment of cancer
comprising administering to a patient in need thereof a pharmaceutically effective
amount of a compound of Formmla I or II or a salt or solvate thereof, optionally
including administering to the petient at lcast one additional anticancer agent.

DESCRIPTION

The present invention provides for compounds of Formmlas I and IT defined
above, pharmaceutical compositians employing such compounds, methods of making
and methods of using such compounds.

Listed below are definitions of various terms used to describe the compounds
of the instant invention. These definitions apply to the terms as they are used
throughout the specification (unless they are otherwise limited in specific instances)
cither individually or ag part of a larger group.

Thoterm'llkyl;'hetﬁnaloneousputoflnothuyoupmﬂmtoa
monovalent alkane (hydrocarbon) darived radical containing from 1 to 12 carbon
atoms unless otherwise defined. Preferred alkyl groups have from 1 to 6 carbon
atoms. An alkyl group is an optionally substituted straight, branched or cyclic
saturated hydrocarbon gronp. Alkyl groups may be substituted at any available point
of attachment. An alkyl group substituted with another alkyl group is also referred to
as a “branched alkyl group”. Exemplary alkyl groups include methyl, ethyl, propyl,
isopropyl, n-butyl, t-butyl, iscbutyl, pentyl, hexyl, isohexyl, heptyl, 4,4-
dimethylpentyl, octyl, 2,2 4-trimethyipentyl, nonyl, decyl, undecyl, dodecyl, and the
like. Exemplary subatituents include but are not limited to one or more of the
following groups: alkyl, aryl, halo (such as F, Cl, Br, 1), haloalkyl (such as CCl; or
CFy), alkoxy, alkyithio, iydroxy, carboxy (-COOH), alkyloxycarbonyl (-C(O)R),
alkylcarbonyloxy (~OCOR), amino (-NHy), carbamoyl (-NHCOOR- or ~OCONHR-),
urea (-NHCONHR-) or thicl (-SH). In some preferred embodiments of the present

-8-
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invention, alkyl groups are substituted with, for example, amino, heterocycloalkyl,
such as morpholine, piperezine, piperidine, azetidine,hydroxyl, methoxy, or heteroaryl
groups such as pyrrolidine,

The term “alkeny)” herein alone or a3 part of another group refers to &
hydrocarbon radical straight, branched or cyclic containing from 2 to 12 carban atoms
and at Jeast one carbon to carbon double bond. Alkenyl groups may also be
substituted at any evailable point of attachment. Exemplary substituents for alkenyl
groups include those listed above for alkyl groups, and especially include Cy to Cy
cycloalkyl groups such as cyclopropyl, cyclopentyl and cyclohexyl, which may be
finther substituted with, for example, amino, oxo, hydroxyl, etc.

The term “alkynyl” herein alone or as part of another group refers to a
hydrocarbon radical straight, branched or cyclic containing from 2 to 12 carbon atoms
and at least one carbon to carbon triple bond. Alkynyl groups may also be substituted
at any available point of attachment. Bxcmplary substituents for alkeny] groups
include those listed sbove for alkyl groups such as amino, alkylamino, eic.

The numbers in the subscript after the symbol "C" define the number of carbon
atoms a particular group can contain. For example "C; to Cg alkyl” means a straight or
branched saturated carbon chain having from one to six carbon atoms; exampies
include methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, isobutyl, t-butyl, n-
pentyl, sec-pentyl, isopentyl, and n-hexyl. Depending on the context, "C; to Cs alkyl"
can also refer to C, to Cg alkylens which bridges two gronps; examples include
propane-1,3-diyl, butane-1,4-diyl, 2-methyl-butane-1,4-diyl, etc. "Cz to Cs alkyenyl
means a straight or branched carbon chain having at least one carbon-carbon double
bond, and having from two to six carbon atoms; examples include ethenyl, propenyl,
isopropenyl, butenyl, isobutenyl, peatenyl, and hexenyl. Depending on the context,
"Cz to Csalkenyl” can also refer to Cz to Cg alkenediyl which bridges two groups;
examples inchude ethylene-1,2-diyl (vinylene), 2-methyi-2-butens-1,4-diyl, 2-hexene-
1,6-diyl, ste. "C; to Cs alkynyl" means a straight or branched carbon chain having at

include ethynyl, propynyl, butynyl, and hexynyl.
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The terms "alkoxy” or "alkylthio" berein alone or as part of another group
denote an alkyl group as described above bonded through an oxygen linkage (-O-) or a
sulfuor linkage (-5-), respectively.

The term "alkoxycarbonyi” herein alone or as part of another gronp denotes an
alkoxy group bonded through a carbonyl group. An alkoxycarbonyl radical is
represented by the formmla: -C(O)OR, where the R group is a straight or branched C;.¢
alkyl group, cycloalkyl, aryl, or heteroaryl.

The term "alkylcarbonyl” heroin alone or as part of another group refers to an
alkyl group bonded through a carbonyl group or -C(O)R.

The termn “alkylcarbonyloxy” herein alone or as part of another group denotes
an alkylcarbonyl gronp bonded through an oxygen linkage.

The term “arylalkyl™ berein alone or as part of another group denotes an
aromatic ring bonded through an alkyl group (sach as benzyl) as described sbove.

The term "aryl" herein alone or as part of another group refers to monocyclic
or bicyclic aromatic rings, e.g. phemyl, substituted phenyl and the like, as well as
groups which are fused, e.g., napthyl, phenanthrenyl and the like. An aryl group thus
contains at least onc xing having at least 6 atoms, with up to five such rings being
present, containing up to 22 atoms therein, with alternating (resonating) double bonds
between adjacent carbon atoms or suitable heteroatoms. Aryl groups may optionally
be substituted with one or more groups including, but not Llimited to halogen, such as
Br, F, or Cl, alkyl, such as methyl, ethyl, propyl, alkoxy, such as methoxy or ethoxy,
hydroxy, carboxy, caxbamoyl, alkyloxycarbonyl, nitro, alkenyloxy, trifluoromethyl,
amino, cycloalkyl, aryl, hetexoaryl, cyano, alkyl S(O) (m=0, 1, 2), or thiol.

The term "amino" herein alone or as part of another group refers to -NHz, An
"amino” may optionally be substituted with one or two substituents, which may be the
same or different, such as alkyl, aryl, arylalkyl, alkenyl, alkynyl, heteroaryl,
beteroarylalkyl, cycloheteroalkyl, cyclobeteroalkylalkyl, cycloalkyl, cycloalkylalkyl,
haloalky), hydroxyalkyl, alkoxyalkyl, thioalkyl. carbony! or carboxyl. These
substituents may be further substituted with a carboxylic acid, any of the alkyl or aryl
substitnents set out herein. In some embodiments, the amino groups are substitiuted
with carboxyl or carbonyl to form N-acyl or N-carbamoyl derivatives.

-10-
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The tarm “cycloalkyl” herein alone or as part of another group refers to fully
saturated and partially unsatorated hydrocarbon rings of 3 to 9, preferably 3 to 7
carbon etoms. Further, a cycloalkyl may be substituted. A substituted cycloalkyl
refers to such rings having one, two, or three substituents, selected from the group
consisting of halo, alkyl, substituted alkyl, alkenyl, alkynyl, nitro, cyano, oxo (=0),
hydroxy, alkoxy, thioalkyl, ~COzH, —C(=O)H, COz-alkyl, ~C(=O)alkyl, keto, =N-OH,
=N-0O-alky], aryl, heteroaryl, beterocyclo, a five or six membered ketal (ie. 1,3-
dioxolans or 1,3-dioxane), -NR'R", ~C(=O)NR'R", -CO:NR'R", -C(=O)NR'R",
=NR'COsR", -NR'C(=O)R", -SO;NR'R", and -NR'SO;R", wherein each of R’ and
R” are independently selected from hydrogen, alkyl, substituted alkyl, and cycloalkyl,
or R' and R” together form a heterocyclo or heteroaryl ring.

The term “beteroaryl” herein alone or as part of another group refers to
substitted and ynsubstituted aromatic 5 or 6 membered monocyclic groups, 9 or 10
membered bicyclic groups, and 11 to 14 membered tricyclic groups which have at
least one heteroatom (O, S or N) in at Jeast one of the rings. Bach ring of the
heteroaryl group containing a heteroatom can contain one or two oxygen or sulfur
atoms and/or from one to four nitrogen atoms provided that the total number of
heteroatoms in each ring is four or less and each ring has at least one carbon atom.
The fused rings completing the bicyclic and tricyclic groups may contein only carbon
atoms and may be saturated, partially saturated, or unsaturated. The nitrogen and
sulfur atoms may optionally be axidized and the nitrogen atoms may optionally be
quaternized. Heteroaryl groups which are bicyclic or tricyclic must inclode at least
one fully sromatic ring but the other fused ring or rings may be aromatic or non-
aromatic. The heteroaryl group may be attached at any available nitrogen or carbon
atom of any ring. The heteroary] ring system may contain zzro, one, two or three
substituents sclected from the group consisting of halo, alkyl, substituted alkyl,
alkenyl, alkynyl, aryl, nitro, cyano, hydroxy, alkoxy, thicalkyl, —CO,H, -C(=O)H,
—COr-alkyl, -C(=O)alkyl, phenyl, benzyl, pbenylethyl, pbeayloxy, phenyithio,
cycloalkyl, substituted cycloalkyl, heterocyclo, heteroaryl, ~-NR'R"”, ~C(=O)NR'R”,
-CONR’R", -C(=O)NR'R", -NR'COzR", -NR'C(=O)R", -SO;NR'R", and
-NR'SO,R", wherein each of R’ and R” is independently selected from hydrogen,
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alkyl, substituted alkyl, and cycloalkyl, or R’ and R” together form a heterocyelo or
heteroaryl ring.

Exemplary monocyclic heteroaryl groups include pyrrolyl, pyrezolyl,
pyrezolinyl, imidazolyl, oxazolyl, diazolyl, isoxazolyl, thizzolyl, thirdiszolyl,
isothiazolyl, furanyl, thienyl, oxadiazolyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl,
triazinyl and the like,

Exemaplary bicyclic heteroaryl gronps include indolyl, benzothiazolyl,
benzodioxolyl, benzoxaxolyl, benzothientyl, quinolinyl, tetrabrydroisoquinolinyl,
isoquinolinyl, benzimidazolyl, benzopyranyl, indolizinyl, benzofuranyl, chromonyl,
coumarinyl, benzopyranyl, cinnolinyl, quinoxalinyl, indazolyl, pyrrolopyridyl,
furopyridinyl, dilrydroisoindolyl, tetrahydroquinolinyl and the like.

Exemplary tricyclic heteroaryl groups include carbazolyl, benzidalyl,
phenanthrollinyl, acridinyl, phenanthridinyl, xanthenyl and the like.

Mmmf'hdaocydodkyl"hmainalmarupmdmthmympmfustoa
cycloalky] group (nonaromatic) in which one of the carbon atoms in the ring is
replaced by a heteroatom selected from O, S or N, and in which up to three additional
carbon atoms may be replaced by said heteroatoms. The terin "heterocycloalkyl”
herein alone or as part of another group refers to a stable, saturated, or partially
unsaturated monocyclic ring system containing 5 to 7 ring members of carbon atoms
and other atoms selected from nitrogen, sulfur and/or oxygen. A heterocyclic ring
m:ybenS.Go;T—mmbaadmonocyulicﬁngmdconﬂinone.two,ort&ee
heteroatoms selected from nitrogen, oxygen and/or sulfur. The heterocyclic ring may
be optionally substituted which means that the heterocyclic ring may be substituted at
one or more substitatable ring positions by one or more groups independently selected
from alkyl (preferably lower alkyl), heterocycloalkyl, htervaryl, alkoxy (preferably
lower alkoxy), nitro, monoalkylamino (preferably a lower alkylamino), dialkylamino
(preferably a di[lower]alkylamino),cyano, halo, haloalkyl (preferably triflnoromethyl),
alkenoyl, aminocarbonyl, monoalkylaminocarbonyl, dialkylaminocarbonyl, alkyl
amido (preferably lower alkyl amido), alkoxyalkyl (preferably a lower
alkoxy[lowez]alkyl), alkoxycarbonyl (preferably a lower alkoxycarbonyl),
alkylcarbonyloxy (preferably a lower alkylcarbonyloxy) and eryl (preferably phenyl),
said aryl being optionally substituted by halo, lower alkyl and lower alkoxy groups.
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Exampies of such heterocycloalkyl groupe include piperazine, piperidine, morpholine,

A heteroaryl or heterocycloalkyl group may also be an 8-11 membered bicyclic
ring which consists of catbon atoms and containg one, two, or three heteroatoms
selected from nitrogen, oxygen and/or sulfur. Some preferred bicyclic rings include
benzodioxole, quinoxaline, indolyl, and quinolinyl. The term "optionally substituted™
as it refers to "heteraryl” or heterocycloalkyl herein indicates that the heterocyclyl
group may be substituted at onc or more substitutable ring positions by cne or more
groups independently selected from alkyl (preferably lower alkyl), alkoxy (preferably
lower alkoxy), nitro, monoalkylamino (preferably a lower alkylamino), dialkylamino
(preferably a di[lower]alkylamino), cyano, halo, haloalkyl (preferably
trifluoromethyl), alkanoyl, aminocarbonyl, monoalkylaminocarbonyl,
dialkylaminocarbonyl, dkyln_mido(pmfenhlylowu alkyl amido), alkoxyalkyl
(preferably a lower alknxy[lower]alkyi), alkoxycarbonyl (preferably a lower
alkoxycarbonyl), alkylcarbonyloxy (preferably a lower alkylcarbonyloxy) and aryl
(preferably phenyl), said aryl being optionally substituted by halo, lower alkyl and
lower alloxy groups.

The term “heteroatom™ means O, S or N, selected on an independent basis. It
should be noted that any heteroatom with unsatisfied valences is assumed to have the
hydrogen atom to satisfy the valences.

The term "halogen” or “halo” refers to chlorine, bromine, fluorine or iodine
selected on an independent basis.

The term "anticancer” agent includes any known agent that is usaful for the
treatment of cancer including 17a-Bthinylestradiol, Disthylstilbestrol, Testosterone,
Prednisone, Fluoxymesterone, Dromostanolone propicnate, Testolactone,
Mogestrolacstate, Methylprednisolons, Methyl-testosterone, Prednisolone,
Triamecinolone, chlorotrianisene, Hydroxyprogesterone, Aminoglutethimide,
Bstramustine, Medroxyprogesteroncacetate, Leuprolide, Flutamide, Toremifens,
Zoladex, matrix metalloproteinase inhibitors, VEGF inhibitors, including as anti-
VEGF antibodies such as Avastin, and amall molecules such as ZD6474 and SUG668,
vatalanib, BAY-43-9006, SU11248, CP-547632, and CEP-7055 are also included.
Anti- Her2 antibodies from Genentech (such as Herceptin) may also be utilized.
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Snitable EGFR inhibitars include gefitinib, erlotinib, and cetuximab. Psn Her
inhibitors include cenertinib, EKB-569, and GW-572016. Also included ave Src
inhibitors, dasatinib (BMS-354825) as well as Casodex® (bicalntamide, Astra
Zeneca), Tamoxifen, MEK-1 kinase inhibitors, MAPK kinase inhibitors, PI3
inhibitors, and PDGF inhibitors, such as imatinib. Also included are anti-angiogenic
and antivascular agents which, by interrupting blood flow to solid tomors, render
cancer cells quiescent by depriving them of nutrition. Castration, which also renders
androgen dependent carcinomas non-proliferative, may elgo be utilized. Also
included are IGFIR inhibitors, inhibitors of non-receptor and receptor tyrosine
kinases, and inhibitors of integrin signaling. Additional anticancer ageats include
microtubule-stabilizing agents such as paclitaxel (also known as Taxol®), docetaxel
(also known as Taxotere®), 7-O-methylthiomethylpaclitaxel (disclosed in U.S.
5.646,176), 4-desacetyl-4-methylcarbonatepaclitaxel, 3'-ters-butyl-3'-N-tert-
butyloxycarbonyl-4-deacetyl-3’-dephenyl-3'-N-debenzoyl-4-O-methoxycarbonyl-
paclitaxel (disclosed in USSN 09/712,352 filed on November 14, 2000), C-4 methy]
carbonate paclitaxel, epothilone A, epothilone B, epothilone C, spothilone D,
desoxyepothilone A, desoxyepothilone B, [1S-
[1R*,3R*(E),7R*,105*,1 1R*,12R*,165*]}-7-11-dihydroxy-8,8,10,12,16-
pentamethyl-3-[ 1-methyl-2-(2-methyl-4-thiazolyl)ethenyi]-4-aza-17 oxabicyclo
[14.1.0]heptadecane-5,9-dione (disclosed in WO 99/02514), [1S-
[1R*3R*(E),7R*,108*,11R* 12R*,165*]}-3-[2-[2-(aminomethyl)-4-thiazalyl]-1-
methylethenyl}-7,11-dihydroxy-8,8,10,12,16-pentamethyl-4-17-dioxabicyclof 14.1.0]-
heptadecane-5,9-dione (disclosed in USP 6,262,094) and derivatives thereof; and
microtubule-disruptor agents. Also suitable are CDK. inhibitors, an antiproliferative
cell cycle inhibitor, epidophyllotoxin; an antineoplastic enzyme; a topoisomerase
inhibitor; procarbazine; mitoxantrone; platinum coordination complexes such as cis-
platin and carboplatin; biclogical response modifiers; growth inhibitors; antihormonal
therapeutic agents; leucovorin; tegafur; and haematopoietic growth factors.

Additional cytotoxic agents include, melphalan, hexamethyl melamine,
thiotepa, cytarabin, idatrexate, trimetrexate, dacarbazine, 1 -asparaginase,
dezivatives, interferons, and interlenkins.

-14-
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Pyridino-N-oxy refers to a pyridine ring having an oxygen substitoted on the N
atom of the pyridine ring.

‘When a functional group is termed “protected”, this means that the group is in
modified form to preclude undesired side reactions at the protected site. Suitable
protecting groups for the compounds of the present invention will be recognized from
the present application taking into acconnt the level of skill in the art, and with
reference to standerd textbooks, such as Greene, T, W. ot al., Protective Groups in
Organic Synthesis, Wilsy, N.Y. (1991).

As vsed herein, the term “patient” encompasses all mammalian species.

The phrase "pharmaceutically acceptable salt(s)", as used herein, unless
otherwise indicated, includes salts of acidic or basic groups which may be present in
the compounds of formmlas I and IL The compounds of formulas I and II that are basic
in nature are capable of forming a wide variety of salts with various inorganic and
orgmic acids. The acids that may be used to propare pharmaceutically acceptable acid
addition salts of such basic compounds of formnlas I and T are those that form non-
toxic acid addition salts, i.e., salts containing pharmacologically acceptable anions,
such as the hydrochloride, hydrobromide, hydroiodids, nitrate, snlfate, bisulfate,
phosphate, acid phosphate, isonicotinate, acetate, lactate, salicylate, citrate, acid
citrate, tartrate, pantothenate, bitartrate, ascorbate, succinate, maleate, gentiginate,
fumarate, gluconate, glucaronate, saccharate, formate, benzoate, glutamate,
methanesulfonaie, ethanesulfonais, benzenesulfonate, p-toluencsulfonate and pamoate
[i.e., 1,1-methyleno-bis-(2-hydroxy-3-naphthoate)] salts.

The compounds of the present invention have the following Formnla I or IL:

ﬂ*i:tf:][,glu,z\g,m\n, a:i:E:f:E,E:H,n‘
i w | w

A i

including pharmacentically acceptable salts thereof, wherein:
R! is H, alkyl, substituted alkyl, cycloalky], substituted cycloalkyl, arylalkyl,
substitnted arylalkyl, aryl, substituted aryl, alloenyl, substituted alkenyl, alkyayl,
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substituted alkcynyl, heteroaryl, substituted heteroaryl, heterocyclo, substituted
heterocyclo, heteroarylalkyl, substitated heteroarylalkyl, heterocycloalkyl, ar
substituted hetetocycloalkyl;

each R? is independently, H, halogen, cyano, NOz, OR®, NR°R’, alkyl,
substituted alkyl, cycloalkyl, substituted cycloalkyl, aryl, substituted aryl, heteroaryl,
substituted heteroaryl, heterocyclo, substituted heterocyclo, aryalkyl, substituted
arylalkyl, heterocycloalkyl, or substituted heterocycloalkyl;

B is O, NR", §, SO, 50,, CR’R'®;

V is NRY or (CRR*);

W or X are independently C or N;
Yis O, S, arNR'%
Zis -CRPRM., (CRPR),NRY-;
lisOto 4;
mis0to2;
nis0to4;
pis O to 4, provided that if p is 0, R! is not pheny!;
Ais:
] S
R %V T]fgﬂ L
=" a ¢ | Pa— | ]
mrm a3 N’J‘n., NAR..
Reo
Ris .
[V, ¥
S
nwn Ros op-Rer
o suas®
\N“ "f)\n- N, s R
JAN N R-" (7, Vol
Ry Py im h(:« Xy
—a P NeAL 2 AL
[< Y Rae HN N Ry N° Fn
Qis CRY;

DisCR? orN;
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Gis S, O or NR?, provided that if A is

L,

and G is S, R* is not a substituted phenyl group;

R?, R5, RS, R, R®, R"! and R"® are cach independently H, alkyl, substituted
alkyl, cycloalkyl, substituted cycloalkyl, aryl, substitated aryl, heteroaryl, substitoted
heteroeryl, heterocycloalkyl, or substituted hsterocycloalkyl;

R* is aryl, substituted aryl, heteroaryl, substituted heteroaryl, heteracycloalkyl,
or substituted heterocycloalkyl;

R? and R'® are independently H, halogen, alkyl, substitated alkyl, cycloalkyl,
substituted cycloalkyl, aryl, substituted aryl, heteroaryl, substituted heteroaryl,
heterocycloalkyl, or substituted heterocycloalkyl;

R is H, alkyl, substituted alkyl, CN, NOz or SO;NHj;

RS, R™, RS, RY and R*®® are independently H, halogen, alkyl, substituted
alkyl, cycloalkyl, substituted cycloalkyl, aryl, substituted aryl, heteroaryl, substituted
heteroaryl, heterocyclo, substituted heterocyclo or taken together to form a carbocyclic
or heterocyclic ring of 3 to 8 atoms;

R“, R", R“, R”, Rﬂ' Rn' Rﬁo' Rﬂ. Rﬂ. Rﬁ' R“. RGS' Rﬁﬁ. RGT. R". RG' RW,
R, R™, R, and R™, are independently H, halogen, NO,, cyano, OR%, NR7R%,
CO’RID. C(O)NR”R”. SOzll”, smﬂku' NR”SO;R". NR"C(O)R".
NR*CO;R*, -CO(CH;:R"; -CONH(CH)R", alkylaminoalkyl, alkylaminoalkynyl,
C; to Cs alkyl, substitted C; to Cs alkyl, Cs to C; cycloalkyl, substituted C; to C;
cycloalkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, hydroxyalkyl,
aryl, substituted aryl, heteroaryl, substituted heteroaryl, arylalkyl, substituted erylalkyl,
heterocycloalkyl, or substituted heterocycloalkyl;

R" is H or cyano;

R¥and R* are independently H, C; to Cg alkyl or substituted C; to Cg alkyl;
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RY, R™ and R”” are independently H, alkyl, substituted alkyl, cycloalkyl,
substituted cycloalkyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl,
betercaryl, substituted heteroaryl, heterocycloalkyl, or snbstituted heterocycloalkyl

R® R¥. R® R®, R® R™ R™ R®, R* R*,R* R¥,R* R™,R¥, R, and
R* are independently H, alky], substituted alkyl, cycloalkyl, substituted cycloalkyl,
aryl, substituted aryl, erylalkyl, substituted arylalkyl, heteroaryl, substitnted heteroaryl,
heterocycloalkyl, or substituted heterocycloalkyl.

The invention also provides a method for treating a proliferative disease, such
as cancex, by administering to a patient in need of such treatment an effective amount
of a compound of formmla I or I, as defined above.

In another embodiment, the invention provides a method for treating a
proliferative disease via modulation of Met kinase by administering to a patient in
need of such treatment an effective amount of a compound of formmla 1 or I, as
defined above, in combination (sinmltancously or sequentially) with at least one other
anfi-cancer agent. In a prefezred embodiment, the proliferative disease is cancer.

The invention further provides pharmaceutical compositions comprising
compounds having formmla I or I together with a pharmaceutically acceptable carrier.
More specifically, the compounds of Formulas I and Il are useful in the

treatment of a variety of cancers, including, but not limited to, the following:

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

b) hemstopoietic tumors of lymphoid lineage, including leukemia, acute
lymphocytic leukemia, acote lymphoblastic leukemia, B-cell lymphoma, T-cell
lymphoma, Hodgkin's lymphoma, non-Hodgkins lymphoma, hairy cell lymphoma and
Burkett's lymphoma; )

c) hematopoietic tumors of myeloid lineage, including acote and chronic
myelogenous leukemias, myelodysplastic syndrome and promyelocytic leukemia;

d) tumors of mesenchrymal origin, including fibrosarcoma and
thabdomyosarcoma;
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e) tumons of the central and periphoral nervous system, including
astrocytoma, neuroblastoma, glioma and schwannomas; and

f)  other tamom, including melanoma, seminoma, teratocarcinoma,
osteosarcoma, xenoderoma pigmentosum, keratoctanthoma, thyroid follicular cancer
and Keposi’s sarcoma.

Due to the key role protein kinases in the regulation of cellular proliferation in
general, inhibitors could act as reversible cytostatic agents which may be useful in the
treatment of any disease process which features abnormat cellular proliferation, e.g.,
benign prostatic hyperplasia, familial adenomatosis polyposis, nearo-fibromatosis,
atherosclerosis, pulmonary fibrosis, asthritis, psoriasis, glomerulonephritis, restenosis
following amgioplasty or vascular surgery, hypertrophic scar formation, inflammatory
bowel disease, transplantation rejection, endotoxic shock, and fungal infections.

Compounds of Formulas I and II es modulators of apoptosis, will be useful in
the troatraent of cancer (including but not limited to those types mentioned herein
above), viral infections (including but not limited to herpevirus, poxvirus, Epstein-
Barr virus, Sindbis virus and adenovirus), prevention of AIDS development in HIV-
infected individuals, antoimmme diseases (including but not limited to systemic
lupus, erythematosus, autoimmune mediated glomernlonephritis, rheumatoid arthritis,
psoriasis, inflammatory bowel disease, and sntoimmmpe diabetes mellitus),
nenrodegenerative disorders (including but not limited to Alzheimer's disease, AIDS-
related dementie, Parkinson’s disease, amyotrophic lateral sclerosis, retinitis
pigmentosa, spinal moscular atrophy and cerebellar degeneration), myelodysplastic
syndromes, eplastic anemia, ischemic injury associated with myocardial infarctions,
stroke and reperfusion injury, arrhythmia, atherosclerosis, toxin-induced ar alcohol
related liver disoases, hematological diseases (incloding but not limited to chronic
snemia and aplastic anemia), degencrutive diseases of the musculoskeletal system
(including but not limited to osteoporosis and arthritis) aspirin-sensitive thinoginusitis,
cystic fibrosia, multiple sclerosis, kidney diseases and cancer pain.

Compounds of Formulas I and II may modulate the level of cellular RNA and
DNA synthesis. Theso agents would therefore b usefal in the treatment of viral
infections (including but not limited to HIV, human papilloma virus, herpesvirus,
poxvirus, Epstein-Barr virus, Sindbis virus and adenovirus).
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Compounds of Formulas I and II may be useful in the chemoprevention of
cancer. Chemoprevention is defined as inhibiting the development of invasive cancer
by cither blocking the initiating mutagenic event ar by blocking the progression of
pre-malignent cells that have already suffared an insult or inhibiting tumor relapse.

Compounds of Formnlas I and II may also be useful in inhibiting tamor

Some compounds of the present invention have been foumd to inhibit protein
kinases other than Met, such as those in the Trk family of protein kinases,

The compounds of this invention may elso be useful in combination
(administered together or sequentially) with known anti-cancer treatments such as
radiation therapy or with cytostatic or cyitotoxic agents, such as for example, but not
limited to, DNA interactive agents, such as cisplatin or doxorubicin; topaisomerase I
inhibitors, such as etoposide; topoisomerase I inhibitors such as CPT-11 or topotecan;
tubulin interacting agents, such as paclitaxel, docetaxel or the epothilones (for
example ixabepilone), either naturally occurting or synthetic; hormonal ageats, such
as tamoxifen; thrymidilate synthase inhibitors, such as 5-flaorouracil; and anti-
metabolites, such as methotrexate, other tyrosine kinase inhibitors snch as Iressa and
OSI-774; angiogenesis inhibitors; BGF inhibitors; VEGF imhibitors; CDK inhibitors;
SRC inhibitors; c-Kit inhibjtors; Her1/2 inhjbitors and monoclonal antibodies directed
against growth factor receptors such as erbitax (EGF) and herceptin (Her2).

The pharmaceutical compositions containing the active ingredient may be in a
form suitable for oral use, for example, as tablets, troches, lozenges, aqueonas or oily
suspensions, dispersible powders or granules, emulzions, hard or soft capsules, or
syrups or elixirs. Compositions intended for oral use may be prepared according to
any method known to the art for the manufacture of pharmaceutical compositions and
such compositions mey contain one or more agents selected from the group consisting
of sweetening agents, flavoring agents, coloring agents and preserving agents in order
to provide pharmaceutically elegant and palatsble preparations. Tablets contain the
active ingredient in admixture with non-toxic pharmaceutically acceptable excipients
which are suitable for the manufacture of tablets. These excipients may be for
example, inert diloents, such as calcium carbonate, sodinm carbonate, lactose, calcium
phosphate or sodimm phosphate; granulating and disintegrating agents, for example,
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microcrystalline cellulose, sodium crosscarmellose, corn starch, or alginic acid;
binding agents, for example starch, gelatin, polyvinyl-pyrrolidone or acacia, and
lubricating agents, for exampls, magnesium stearate, stearic acid or tale. The tablets
may be uncoated or they may be coated by known techniques to mask the unpleasant
taste of the drug or delay disintegration and absorption in the gastrointestinal tract and
thereby provide a sustained action over a longer pariod. For example, a water soluble
taste masking material such as hydroxypropyl-methyleellulose or hydroxypropyl-
cellulose, or & time delay material such as ethyl cellalose, cellulose acetate buryrato
may be employed.

Formulations for oral use may also be presented as hard gelatin capsules
wherein the active ingredient is mixed with an inert solid diluent, for example,
calcium carbonats, calcium phosphate or kaolin, or as soft gelatin capsules wherein
the active ingredient is mixed with water soluble carrier such as polyethyleneglycol or
an oil medium, for example peanut oil, liquid paraffin, or olive oil.

Aqueous suspensions contain the active material in admixture with excipients
suitable for the mannfacture of aqucouns suspensions. Such excipients are suspending
agents, for exemple sodium carboxymethylcellulose, methylcellulose,
hydroxypropylmethy)-cellulose, sodium alginate, polyvinyl-pyrrolidone, gum
tragacanth and gum acacia; dispersing or wetting agents may be a naturally-occurming
phosphatide, for exanuple lecithin, or condensation products of an alkylens oxide with
fatty acids, for example polyoxyethylene stearate, or condensation products of
ethylene oxide with long chain aliphatic alcohols, for example heptadecacthylene-
oxycotanol, ar condensation products of ethylene oxide with partial esters derived
from fatty acids and a hexitol snch as polyoxyethylene sorbito]l monooleate, or
condensation products of cthylene oxide with partial esters derived from fatty acids
and hexitol anhydrides, for example polyethylene sorbitan monooleats. The agueous
suspensions may also contain one or more prescrvatives, for example ethyl, or n-

, propyl p-hydroxybenzoate, one or more coloring ageats, one or more flavoring agents,

and one or more Sweetening agents, such as sucrose, saccharin or aspartame.

Qily suspensions may be formmlated by suspending the active ingredient in a
vegotable oil, for example arachis oil, olive oil, sesame oil or coconnt oil, or in
mineral oil such as liquid paraffin. The oily suspensions may contnin a thickening
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agent, for example beeswax, hard paraffin or cetyl alcohol. Sweetening agents such as
those set forth above, and flavoring agents may be added to provide a palatable oral
prepenation. These compositions may be preserved by the addition of an anti-oxidant
such as butylated hydroxyanisol or alpha-tocopherol.

Dispersible powders and granules suitable for preparation of an aqueous
suspenzion by the addition of water provide the active ingredient in admixture with a
dispersing or wetting agent, snspending agent and one or moro preservatives. Suitable
dispersing ar wetting agents and suspending agents arc exemplified by those already
coloring agents, may also be present. These compositions may be preserved by the
addition of an anti-oxidant such as ascorbic acid.

‘The pharmacentical compositions of the invention may also be in the form of
an oil-in-water emnlsions. The oily phase may be a vegetable oil, for example olive oil
or arachis oil, or a mineral oil, for example liquid paraffin or mixtures of these.
Suitable emmulsifying agents may be naturally-occurring phosphatides, for example soy
bean lecithin, and esters or partial esters derived from fatty acids and hexitol
anhydrides, for example sorbitan monooleate, and condensation products of the said
pertial esters with ethylene oxide, for example polyoxyethylone sorbitan monooleate.
The enmlsions may elso contain sweetening, flavoring agents, preservatives and
antioxidants. i
Syrups and elixirs may be formmulated with sweetening agents, for example
glyceral, propylene glycal, sorbitol or sucrose. Such formulations may also contain a
demulcent, a preservative, flavoring and coloring agents sud antiexidant.

The pharmaceutical compositions may be in the form of & aterile injectable
aqueous golutions. Among the acceptable vehicles and solvents that may be employed
aro water, Ringer's solution and isotonic sodium chloride solution.

The sterile injectable preparation may also be a stexile injectable ofl-in-water
microemnlsion where the active ingredient is dissolved in the cily phase. For example,
the active ingrodient may be first dissolved in a mixture of soybean oil and Jecithin.
The oil solution then introduced into a water and glycerol mixture and processed to
form a microemmlation.
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The injectable solutions or microemnlsions may be introduced into a patient's
blood-stream by local holus injection. Alternatively, it may be advantageous to
administer the solution or microezpulsion in such a way as to0 maintsin a constant
circulating concentration of the instant compound. In order to maintain such a
constant concentration, a continuous intravenons delivery device may be utilized. An
example of such a device is the Deltec CADD-PLUS.TM. model 5400 intravenous
pump.

The pbarmacentical compositions may be in the form of a sterile injectable
aqueous or oleagenous suspension for intramuscular and subcutaneous administration.
This suspension may be formulated acconding to the known art using those suitable
dispersing or wetting agents and suspending agents which have been mentioned
above. The sterile injectable preparation may also be a sterile injectable solution or
suspension in a non-toxic parenterally-acceptable diluent or solvent, for example as a
solution in 1,3-butane diol. In addition, stexile, fixed oils are conventionally employed
as a solvent or suspending medium. For this purpose any bland fixed oil may be
employed including synthetic mono- or diglycerides. In addition, fatty acids such as
oleic acid find use in the preparation of injectables.

Compounds of Formmlas I and II may also be administered in the form of a
supposgitories for rectal administration of the drug. These compositions can be
prepared by mixing the drug with a suitable non-imritating excipient which is solid at
ordinary temperainres but liquid at the rectal temperature and will therefore melt in
the rectum to release the drug. Such materials include cocoa butter, glycermated
gelatin, hydrogenated vegetablo oils, mixtares of polyethylene glycols of various
molecular weights and fatty acid esters of polyethylene glycol.

For topical use, creams, ointments, jellies, solutions or suspensions, etc.,
containing the compound of Formula I arc employed. (For purposes of this

The compounds for the present invention can be administered in intranasal
form via topical use of suitable intranasal vehiclos and delivery devices, or via
transdermal routes, using those forms of transdermal skin patches well known to those
of ordinary skill in the art. To be administered in the form of & transdermal delivery
system, the dosage administration will, of course, be continuous rather than
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intermittent thronghout the dosage regimen. Compoumds of the present invention may
also be delivered as a suppositary employing bases such as cocoa butter, glycerinated
gelatin, hydrogenated vegetable oils, mixtures of polyethyiene glycols of various
molecular weights and faity acid esters of polyethylene glycol. '

. When a compound according to this invention is administered into a human
subject, the daily dosage will normally be determined by the prescribing physician
with the dosage generally varying according to the age, weight, sex and response of
the individusl patient, as well as the severity of the patient's symptoms.

If formulated as a fixed dose, such combination products employ the
compounds of this invention within the dosage range deacribed above and the other
pharmaceutically active agent or treatment within its approved dosage range. e
Componnds of Formulas I and II may also be administered sequentially with known
anticancer or cytotoxic agents when a combination formulation is inappropriate. The
invention is not limited in the sequence of administmtion; compounds of Formulas I
and Il may be administered either prior to or after administration of the known
anticancer or cytotoxic agent(s).

Certain compounds of Formnlas I and II may generally be prepared according
to the following Schemes 1-16. The compounds are synthegized readily using
synthetic methods known to one skilled in the art. Tmutomers and solvates (e.g.,
hydrates) of the compounds of Formulas I and Il are also within the scope of the
present invention. Methods of solvation are generally known in the art. Accordingly,
the compounds of the instant invention may be in the free or hydrate form, and may be
obtained by methods exemplified by the following schemes below.

In general, the desired fused heterocycles can be prepared using the synthetic
routes outlined in Schemes 1-3. The leaving group (Lg), such as a halogen (or triflate)
of a heterocycle (A, whereby open positions may be optionally substitoted) 1 can be
displaced with a substituted phenol 2 to provide ether 3 (Schems 1). Groups A-Lg
can be prepared according to the general procedures outlined in, for example, Humt, J.
T. et al. WO 00/071129; Bunt, J, T. et al J. Med. Chem. 2004, 47, 4054-4059;
Leftheris, K. et al. WO 02/040486; Mastalerz, H. et al. WO 03/042172; Dyckman, A.
et al WO 03/091229; Vite, G. D. et al. WO 04/054514; Salvati, M. E, etal WO
03/082208; Thibault, C. et al. Org. Lett. 2003, 5, 5023-5025; Zhang, Z. et al. J, Org.
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Chem. 2002, 67, 2345-2347; Itoh, T. et al. J. Heterocyclic Chem. 1982, 19, 513-517,
Tedder, M_E. et al. Bioorg. Med. Chem. Lett. 2004, 14, 3165-3168; Dom, H. et al.
J. Prake. Chem. 1982, 324, 557; Senghvi, Y. S. et al. J. Med. Chem. 1989, 32, 945-
951; Temple, C. J1. et al. J. Org. Chan. 1972, 37, 3601-3604; Hurst, J. et al.
EP119774; Burst, J. et al. EP151962; Ward, R. W. et al. EP152910; Luzzio, M. I. et
al. WO 01/094353; Marx, M. A. et al. WO 03/000194; Boschelli, D. H. et al. WO
04/048386; He, M. et al. WO 05/021554; Barker, J. M. et al. J. Chem. Res., Synopses
1986, 4, 122-123, the disclosures of which arc herein incorporated by reference.
Reduction of the nitro group of intermediate 3 with, for example either zinc dust and
ammonium chloride or Adam’s catalyst (platinnm(IV) oxide) under catalytic
hydrogenation conditions can furnish the miline 4. Treatment of the mniline 4 with an
isocyanate 5 (X = O) or isothiocyanate 5 (X = S) affords the desired acylurea or
acylthiourea 6, respectively.
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Altemnatively, the appropriately substituted aniline 7 can be treated with an
10 isocysmate 5 (X = O) or iscthiocyanate 5 (X = S) to give the phenol 8 (Scheme 2).
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Reaction of intermeodiate 8 with a heterocycle (A-Lg) 1 can provide the desired
compound 6.

SCHEME 2
(A% NHp B | (R%)n 0. W
—as JL LR V"-Ht
7 8
Mo (R . N, v
. YY
1— ?ﬁ X O
A 8

ka) {ﬁ "DINZ \DI::
fﬁ #EIEJ m; I::‘ d IE

V = as defined above
10
In general, amide derivatives described in the invention can be prepared using
the chemistry outlined in Scheme 3. For example, aniline 9 (derived from Scheme 1)
-27-
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can be acylated with compound 10 to provide amide 11. Hydrolysis of the ester 11
with, for example sodium hydroxide can afford carboxylic acid 12. Desired
compound 13 can then be obtained from intermediate 12 using known amide-bond
forming conditions. Alternatively, aniline 9 can be converted directly to compound 13
5 using carboxylic acid 14 and a coupling agent, such as benzotriazol-1-
yloxyu-is(u'imuthylnhino)pholpho.hium hexafluorophosphate, 1-
(dimethylaminopropyl)-3-ethylcarbodiimide hydrochlorids, or
bromotripyrmrolidinophosphoniem hexafluorophosphate. Treatment of aniline 9 with
an acid chloride 15§ (X = CI) or a carboxylic acid 15 (X = OH) and a coupling reagent
10 can provide amides of the type 16.

SCHEME 3

Ty
] coupling agent
Bogienuiisasul "‘T’;U 120
1 — .
. -y R
l"*g,r':‘.

o T @
R s
o A D A5

Gis O, S, or NR
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Dis CR®orN
V = as defined above

A substituted heterocyclic derivative, for example pyrrolotriazine compound
26a/b (Scheme 5), can be prepared using the synthetic routes outlined in Schemes 4
and 5. Carboxylic esters, wherein R can be an alkyl or an aryl (such as phenyl) 17 can
be contacted with no less than 2 equivalents of an alkyl or aryl organometallic agent
such as a Grignard reagent, organolithjum, organozine, ete. to prodace the testiary
alcobol 18 (Scheme 4). The reaction is generally performed in an ether solvent, such
as tetralrydrofuren, dibutylether, or diethyl ether, or any other non-reactive solveat
such as benzene, tolueno, or hexane, for example. Tertiary alcohol 18 can be treated
with a mixture of acid in the presence of hydrogen peroxide or organic peroxides such
as t-butylhydroperoxide, cumenehydroperoxide to affect the rearrangement to
hydroxypyrrolotriazine 19. Almost any acid counld be used as the catalyst for the
oxidative rexrrangement, the reaction has been demonstrated with organic acids,
mineral acids, and Lewis acids. Some acids which have been used for this type of
reaction include: p-toluenesulfonic acid, methensulfonic acid, formic acid, sulfuric
acid, nitric acid, BF;-OEt, trifluoroacetic acid, acidic zeolites, and acidic ion
exchange resins. The conceotration of the acid can be varied, the concentration and
strength of the acid is used to control the kinetics of the reaction. The cancentration
of the peroxide can be varied from 30-50%. Any reducing agent which reacts to
decompose hydrogen peroxide could be used in the quenching of this reaction,
inchuding, but not limited to sodium metabisulfite, sodium hydrogen sulfite, sodium
thiosulfate, sodium hydrosulfite. A variety of bases can be used while quenching the
reaction to control the pH. Hydroxypymolotriszine 19 can be reacted with a variety
of acylating reagents, to furnish 20 (where, for example, P can be pivalate ester).
Compound 20 can be contacted with an appropriate halogenating agent (for example,
phoxphmunsoxynhlmde POC!;)uolﬁun'IZI(L (). Other reagents can be used to
accomplish this transformation besides POCly, including PCls, mixtures of
PCls/POCly, PhP(0)Cl;, SOCla. Usually an amine is nsed to catalyze the reaction,
including EtsN, PbNMs;, DABCO, etc. Additionally, formamides such as, for
example N,N-dimethylformamide and alkylamides such as N-methylpyrrolidinone can
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also be nsed to catalyze the resction. The reaction can be run in any solvent inert to
the haloginating agent, including benzene, toluens, THF, etc.

SCHEME 4
17 18 1
e
. LY O

The appropriately protected imidate 21 (Scheme 5) can be treated with an

optionally substituted phenol 2 to provide intermediate 22, Phenol 23, derived from
10  deprotection of compound 22 (using sodium hydroxide in the case where P = pivalate)

can be converted to ether 24 via a Mitsunobu reaction with an alcohol. Reduction of

the nitro substitnent of 24 uging the same conditions described above in Schems 1 can

furnish the aniline 25. Conversion of aniline 25 to the degired acylurea, acylthioarea

or emide 26a/b can be accomplished using chemistry previously described in Schemes
15 1land3.
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R{CHy)yOH = any alcohol, but for example:

nm24
R'= N(CHy)z , morpholine, N-Me plparaxine, eio RYCHy "

Amine compounds 30 can be prepared using the chemistry described in
Scheme 6. Reduction of ester 27 with for example, diisobutylaluminum hydride
(DIBAL-H) can provide alcohol 28. Oxidation of compound 28 with for example
Dess-Martin periodinane (1,1,1-tris(acetyloxy)-1,1-dikydro-1,2-benziodoxol-3-(1H)-
one) can efford aldehyde 29. Reductive amination of aldehyde 29 with an
appropriately substituted amine in the presence of a reducing agent, such as sodium
triscetoxyborohydride can furnish the desired amine 30.
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SCHEME 6
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Various substituents, such as optionally substituted aryl, heteroaryl or vinyl
groups can be introduced anto the 5-position of the pyrrolo[2,1-f][1,2,4]triazine ring
using the chemistry outlined in Scheme 7. The aminopyrrole derivative 31 can be
cyclized in the presence of formarnide to prodnce 5-chloropymolo[2,1-[1,2,4)triazin-
4(3H)-one (32). Treatment of intermediate 32 with POCl, in the presence of a base,
such as Hunig's base at elevated temperatures can afford 4,5-dichloropyrrolo[2,1-
fI[1,2,4]triazine (33). The coupling of an appropriately substituted phenol 2 with
compound 33 ip the presence of a base, such as potassium carbonate can provide
intermediate 34, The nitro group of 34 can be reduced using zinc dust and ammonium
chloride to generate the aniline 35. Palladivm-mediated coupling reactions with
various boronic acids can provide intermediate 36, which can be converted to the
degired compounds 37 or 38 using chemistry described above.
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Substitution at the S-position of the pyrrolo[2,1-f][1,2,4]triazine ring can also
be accomplished by coupling the triethylammonium salt 39 with an appropriately
substituted phenol 7 followed by treatment with an amine (HNR'R") in the presence
of a bass, such as Hunig’s base to afford the aniline 40 (Scheme 8). Aniline 40 can be
further processed as described previously to produce the desired compounds 41 or 42.
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Alhternatively, S-methyl-4-(methylthio)pyrrolof2,141[1.2,4}triazine (43) can be
5 brominated with, for example N-bromosuccinimide (NBS) and 2, 2 -
azobizisobutyronitrile (AIBN) in carbontetrachloride at elevated temperatres
(Scheme 9). Treatment of the bromide intermediate with an amine (HNR’R") in the
presence of 2 base, such as Honig’s base can provide intermediate 44. Oxidation of
the thiomethyl group of 44 can be accomplished with, for example 3-chloroperbenzoic
10 acid (m-CPBA). Treatment of the sulfone intermediate with the phenoxide generated
from compound 7 and sodium bis(trimethylxilyl)amide (NaHMDS) can provide the

-l- - I Il l 45-.
SCHEME 9
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The pyrrolo[2,3-b]pyridine intermediste 50 can be prepared using chemistry
outlined in Scheme 10. 4-Chioro-1H-pyrrolo[2,3-blpyridine (49) can be obtained
from commercially available 1 H-pyrrolof2,3-b]pyridine (46) using the synthetic
sequence described by Thibeult C. and coworkers (Org. Lett. 2003, 5, 5023-5025)
which is illustrated in Scheme 10. Treatment of inteymediate 49 with the phenol 2 at
elevated temperatures can afford the key intermediate 50, which can be converted to
the desired compounds using chemistry described in Schemes 1 and 3.

SCHEME 10

Incorporation of various substituents on the 3-pogition of the pyrrolo{2,3-
b]pyridine ring can be accomplished using chemistry described in Scheres 11 and 12.
For example, acylation of intermediate 50 with 2-bromoacety! chioride in the presence
of aluminum trichloride cap provide compound 51 (Scheme 11). Treatment of
intermediate 51 with an amine (R"R’NH) or thiourea, followed by subsequent
redoction with zinc dust and ammonium chloride can provide the anilines 52 and 54,
respectively.
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SCHEME 11
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Altematively, protection of compound S0 with, for example (2-
(chloromethoxy)ethyl)trimethylzilane in the presence of a base, such as sodium
hydride, followed by bromination with NBS can provide intermediate 55 (Schems
12). The bromide 55 can then be treated with substituted alkynes 56, arylboronates /
arylboronic acids 57, or vinylstannanes 58 in the presence of & pelladium and/or
copper catalyst to afford the intermediates 59-61, respectively. Removal of the
pmnummggnmpoti&&lwuhuunmuuhmummmnnﬂwmub(TBAF)ﬁﬂhmmdby
nukwumnofﬂnuuuognnqucmn;muwdeﬂmnxmnspmmhnganﬂuwnnmmnﬂhub;
which can be acylated using chemistry previously described in Schemes 1 and 3.
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SCHEME 12
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Incorporation of various substituents at the 2-position of the pyrrolo{2,3-
blpyridine nuclens can be accomplished using the chemistry outlined in Schemes 13
and 14. The protected azaindole derivative 62, derived from compound 49 (Scheme
10) can be treated with a-butyllithium at low temperature followed by
triisopropylborate (Scheme 13). The requisite intermediate can then be hydrolyzed to
generato the boronic acid 63. Coupling of the baronic acid 63 with various aryl or
heteroaryl halides 64 can be accomplished using a palladium catalyst to furnish
intermediate 65. Removal of the protecting group of 65 with TBAF can afford
compound 66, which can be treated with phenol 2 at elevated temperature to provide
the intermediate 67. Compound 67 can be further modified to furnish the degired
compounds using similar chemistry described abave.
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Alternatively, compormd 62 can be converted to iodide 68 using chemistry
described in Scheme 14. Intermediate 68 can be coupled with a variety of reageats,

5 such boronic acids, organostannes or substituted olefins in the presence of a trangition
metal catalyst [i.e., PA(OAc); —¢f. Chi, S. M. et al. Tetrahedron Lett. 2000, 919-922]
to give 69. Intermediate 69 can be converted to the desired analogues using chemistry
previously described.

SCHEME 14

Cl Cl
1) n-Bull, THF, boronic acids or A
415 e — Tyl ey <X
( / (b,\\-l, -oatalyst (bf\\_lf

a2 : 68
10 R = aryl, hateroaryl, alkane

The pyridinone intermediate 74 can be obtained by a two step process
beginning with commercislly available (E)-dimethyl 2-(3-methoxyallylidene)ymalonate
(70) (Scheme 15). Thus, treatment of compound 70 with an amine or aniline 71 at
15 room temperature can provide intermediate 72, which can then be cyclized in the
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presence of 2 base, such as sodinmn hydride in dimethylsulfoxide to generate 73.
Hydrolysis of intermediate 73 under bagic conditions can provide the desired
pyridinonoe intermediate 74, which can be coupled to varions anilines as deacribed in
the aforementioned Schemes.

SCHEME 15
WNHfI%/ Rm*71
|
Acros Organics
=
I =
HCOL” Y R MeOH-HG Ho‘cl Ne,
0 n o
7

The pyridyl N-cxide fntermediate 78 (Scheme 16) can be obtained by a two-
step process in which the commercially available 6-bromopicalinic acid (75) is
10  coupled with boronic acid or borinate 76 in the preseace of a palladium(0) catalyst and
sodium carbonate, followed by oxidetion of the requisite intermediats 77 at elevated
temperature, Intermediate 78 can then be coupled to various anilines as described in
the aforementioned Schemes.

SCHEME 16
QL e O e (3
N~ “Br hh,oo..DME-H,o N S CHCh  HOC N SAr
PO
AMEE  pons, 100 -y ¢

15 76 7 78
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The following examples end preparations describe the manner and process of
making and using the invention apd are illustrative rather than limiting, It should be
5 understood that there may be other embodiments which fall within the spirit and scope
of the invention as defined by the claims appended hereto.
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ASSAYS
The pharmacological properties of the compounds of this invention may be
confirmed by a oumber of pharmacological assays. The exemplified pharmacological
assays which follow have been camried out with the compounds according to the
invention and/or their pharmaceutically acceptable salts.

Met Kinase assay
Reagents Substrate Mix Final Concentration
Stock Solution
Tris-HCL, (1M, pH 7.4) 20 mM
MnCl, (1M) 1 mM
DTT(IM) 1 mM
BSA (100 mg/ml) 0.1 mg/ml
polyGlug/tyr (10 mg/ml) 0.1 mg/ml.
ATP (1mM) 1 M
Y-ATP (10pCi/pul) 0.2 pCi/ml
Buffer ' Enzyme mix
20ul M DTT | 4ul GST/Met enzyme(3 2mg/ml) = 10ng/rxn
200ul 1M Tris-HCL, pH 7.4 gqs 12m] Buffer
20ul 100mg/ml BSA
gs 20ml Hx0

Incubation mixtures employed for the Met kinaso assay contain the synthetic
substrate polyGlu:Tyz, (4:1), ATP, ATP-y-*P and buffer containing Mn** and/or
Mg*, DTT, BSA, and Tris buffer. Reactions are incubated for 60 minutes at 27°C
and stopped by the addition of cold trichloroacetic acid (I'CA) to a final concentration
4%. TCA precipitates are collected onto GF/C upifilter plates (Packard Instrament
Co., Meriden, CT) using a Filtermate universal harvester (Packard Instrument Co.,
Meriden, CT) and the filters are quantitated nging a TopCount 96-well Liquid
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arc generated to determine the concentration required to inhibit 50% of kinase activity
(ICs0)- Compounds are dissolved at 10 mM in dimethyl sulfoxide (DMSO) and
evaloaied at six concentrations, each in quadruplicate. The final concentration of
DMSO in the assay is 1%. ICsy values are derived by non-linear regression analysis
and have & coefficient of varience (SD/mean, n=6) = 16%.

The compounds of the invention inhibit the Met kinase enzyme with ICsy
values between 0.01 to 100 UM, Preferred compounds have ICs values less than
1.0uM, and more preferably, less than about 0.5 pM.

The following examples and preparations describe the manner and process of
making and using the invention and are illustrative rather than limiting. & should be
understood that there may be other embodiments which fall within the spirit and scope
of the invention as defined by the claims appended hereto.

EXAMPLES

All reactions weze carried out with continuous magnetic stirring nder an
atmosphere of dry nitrogen or argon. All evaporations and concentrations were
carried out on & rotary evaporator under reduced pressure. Commercial reagents were
used as received without additional purification. Solvents were commercial
anhydrous grades and were used without further drying or purification. Flash
chromatography was performed using silica ge! (EMerck Kieselgel 60, 0.040-0.060
mm).

Analytical Reverse Phase (RP) HPLC was performed using a Phenomenex
Luna C18 S5 4.6 mm X 50 mm column or a YMC S5 ODS 4.6 x 50 mm columm. In
each case a 4 min linear gradient (from 100% A: %0 B to 0% A: 100 % B) was used
with the following mobile phase system: A = 90% H,O/MeOH + 0.2% HsPO; B =
950% MeOH/H,0 + 0.2% HsPO, at flow rate = 4ml/min and detection at 220 nm.

Preparative Reverse Phase (RP) HPLC was performed with a linesr gradient
elution uzing HyO/MeOH mixtures buffered with 0.1% triflucroacetic acid and
detection at 220 nm on one of the following columns: Shimadzu S5 ODS-VP 20 x
100 mm (flow rate = 9 mL/min), or YMC S10 ODS 50 x 500 mm (flow rate = 50
mL/min), or YMC §10 ODS 30 x 500 mm (flow rate = 20 mL/min).
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All final products were characterized by '"H NMR, RP HPLC, electrospray
ionization (BST MS) or atmospheric pressure jonization (AP MS) mass spectrometry.
'H NMR spectra were obtained on either a 500 MHz JEOL or a 400 MHz Bruker
instrument. !3C NMR spectra were recorded at 100 or 125 MHz. Field strengths are
expressed in units of 8 (parts per million, ppm) relative to the solvent peaks, and peak
multiplicities are designated as follows: s, singlet; d, dovblet; dd, doublet of doublets;
dm, doublet of multiplets; t, triplet; q, quartet; br s, broad singlet; m, multiplet.

The following abbreviations are used for commonly used reagents : Boc or
BOC: s-buty] carbamate; Pmoc: 9H-fluorenylmethyl carbamate; NMM: N-
methylmorpholine; Ma: methanesulfonyl; DIEA or DIPEA: diisopropylethylamine or
Hunig’s base; NMP: N-methylpyrrolidinone; BOP reagent: benzotriazol-1-
yloxytris(trimethylamino)phosphonium hexafluorophosphate; DCC: 1,3-
dicyclohexylearbodiimide; EDCT: 1-(dimethylaminopropyl)-3-cthylcarbodiimide
hydrochloride; RT: room temperature; tz: retention time; h: hour(s); min: minute(s);
PyBrOP: bromotripyrrolidinophosphonium hexafluorophosphate; TBTU: O-(1H-
benzotriszol-1-y1)-N,N,N",N'-tetramethyluronium tetrafinoroborate; DMAP: 4-N,N-
dimethylaminopyridine; HOBt: hydroxybenzotriazole; HATU: O-(7-ezsbenzotriazol-
1-yl)-N,N N N-tetramethyluronium hexafluorophosphate; DIBAL-H:
diisobutylaluminum hydride; Na(OAc);BH: sodium triscetoxyborohydride; HOAc:
acetic acid; TFA: trifluoroacetic acid; LiHMDS: lithinm bis(trimethylsilyl)amide; m-
CPBA: m-chlaro: 3-chloroperbenzoic acid; AIBN: 2, 2'-azobisisobutyronitrile;
DMSO: dimethyl sulfoxide; MeCN: acetonitrile; MeOH: methanol; EtOAc: ethyl
acctate; DMF: dimethyl formamide; THF: tetrahydrofaran; DCE: 1,2-dichlorocthane;
Btz0: diethyl ether.

I
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1-(3-Fluoro-4-(6-methoxy-5-methylpyrrolo[2,1-f1[1,2,4] triazin-4-yloxy)phenyl)-3-
(2-phenylacetyl)thiourea

o]

OH

A)  6(1-Hydroxy-1-methyl-ethyl)-5-methyl-3H-pyrrolof2,1:/]1,2 4]triazin-4-

one

A mixture of 1.9 kg of 5-methyl-4-ox0-3,4-dihydro-pyrrolo[2,1-
fI[1,2 Altriszine-6-carboxylic acid ethyl ester, prepared generally according to the
procedures deaczibed in, United States Patent Application Serial No. 09/573829, and
17.9 kg of THE was prepared under an inert atmosphere and cooled to -10 °C. To this
mixture was added 14.2 kg methylmagnesium chloride as a 3 M solution in THF at a
rate to maintain the reaction tamperaiure < 35 °C. The reaction mixture was held at
25-45 °C until complete, then cooled to 0 °C. A solution of 9.9 kg ammonium
chloride in 36.7 kg water was prepared and cooled to 5 °C. The organic reaction
mixture was added to the ammonium chloride solution at & rate to maintain the
internal temperature < 15 °C. The phases were allowed to seitle and the lower aqueous
phase drained off and re-extracted with 9.5 kg additional THF. To the combined
organic phases was added 8.6 kg BtOAc and the mixture washed with 7.6 kg of
satnrated aqueous sodinm chloride solution. The reaction mixture was filtered, then
solvent was removed in vacuo (temperature < 40 °C) to about 1/3 the original volume.
Additional EtOAc was added with continuing distillation until the THF level was <
7%. The resulting slurry was cooled to 0-5 °C, then the solid collected by filtration.
The wet cake was washed with cold (-10 °C) EtOAc, then dried in vacuo at 40 °C to
produce 1.5 kg 6-(1-hydroxy-1-methyl-ethyl)-5-methyl-3H-pyrrolo[2,1-
111,2, 4]trinzin-4-one with a purity of 96-99%.
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B) G6-Hydroxy-5-methyl-3H-pyrrolo[2,1-][1,2,4]txiazin-4-one

A one liter, 3-neck, round bottom flask as equipped with mechanical stirrer
and a cooling bath of ice/acetons. To this was charged 20 g of 6-(1-hydroxy-1-methyl-
ethyl)-5-methyl-3H- pymrolo[2,11[1,24ltriazin-4-one, 235 mL of THF and 47 mL
50% aqueous hydrogen peroxide. An exotherm from -7 °C to 7.3 °C was observed and
the mixture became a solution. To this was added a pre-cooled solution of 28.5 mL
water and 63 ml. methanesnlfonic acid over 40 min, keeping the tempersture between
-5 °C and -0.7 °C. The solution was stirred at -2 °C for 95 min until HPLC indicated
reaction was complete; reaction mixture was quenched, while keeping it at -2 °C, by
adding it portion wise to a cooled solution of 28.5 ml water, 839 g NaHSO; and 128
mL 28% aqueous emmonium hydroxide over 40 min, at 15 °C to 25 °C. The mixture
was stirred at room temperature for 20 min; pH was 6.80 and a peroxide test was
negative. The layers were separated and the aqueous layer was extracted with 100 mL
THPF. The two organic layers were combined and concentrated, removing 280 mL
solvent. To the thick slurry was added 250 mL water and the concentration continued
until 88 mL of solvent was removed. The slurry was filtered and the cake was washed
with 25 mL water twice and then 25 mlL acetonitrile. it was dried by suction on the
filter to constant weight to yield 12.51 g of 6-hydroxy-5-methyl-3H- pyrrolo]2,1-
f1[1,2,4]triazin-4-one, 75.9% yield, 96.5% purity.

C)  2,2- Dimethyl-propionic acid 5-methyl-4-0x0-3,4-dihydro-pyrrolo[2,1-

Sl1,2Altrinxin.6-yl ester

A mixture of 2.9 kg 6-hydroxy-5-methyl-3H-pymolo[2,1-f][1,2, 4]triazin-4-one,
4.6 kg of diisopropylethylamine and 17.0 kg of THF was cooled to 0-10 °C, then
treated with 2.6 kg pivaloyl chloride at a rate to maintain the temperatare < 20 °C.
The mixture was stirred until the reaction was complete by HPLC, then 17.8 kg of
toluene was edded, followed by 20.6 kg of 15% agueous potassium dihydrogen
phosphate golution. The phases were separated and the organic was washed with 10.2
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kg water. The organic phase was filtered, then distilled under vacuum with a
maximum temperature of 65 "C. Additional toluene can be added and distillation
continued until the concentration of THF was < 8%, and the total reactor volume was
redoced to 31 L. The resulting slutry was cooled to 20-25 °C and treated with 20.3 kg
heptane over 1.5 h. The slurry was cooled to 0-5 °C and held for 1 h, then the solid
was collected by filtration and dried to yield 4.0 kg of 2,2-dimethyl-propionic acid 5-
methyl-4-ox0-3,4-dihydro-pyrrolo]2,1-f]{1,2,4]triazin-6-yl ester with a purity of 95-
99%.

i{%

D)  4-Chloro-5-methylpyrrolo[2,1-f][1,2 4]trinzin-6-yl pivalate

To a mixture of 5-methyl-4-oxo-3,4-dihydropyrrolo[2,1-A1{1,2 4)triazin-6-yl
pivalate (300 mg, 1.20 mmol), phosphorus oxychloride (2.0 mL, 21.4 mmol) and
DIEA (05 mL, 2.80 mmol) was added toluene (10 mL). The reaction was heated at
110 °C for 4 hours and then cooled to room temperatore. The mixture was diluted
with ethyl acetate (10 mL) and water (5 mL). The organic layer was separated and
dried with sodinm sulfate, concentrated in vacuo and purified by silica gel flash
chromatography (eluted with 1 — 25% EtOACc/CH,Cl,) to give the title compound (250

mg, 78%) as a white solid.
FD,
o)

e N

o{v\ N‘N,)

E)  4«(2-Fluoro-4-nitrophenaxy)-5-methylpyrrolo[2,1/1[1,2,4)triazin-6-y1
plvalate
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To a mixture 4-chloro-5-methylpymolo[2,1-f][1,2,4)triazin-6-yl pivalate (250
mg, 0.94 mmol), 2-fluoro-4-nitrophenol (176 mg, 1.12 mmol, Aldrich) and K2CO,
(154 mg, 1.12 mmal) was added DMF (5 mL). The reaction was stirred at room
temperature for 24 h. The reaction was quenched with water (5 mL,) and CH;Cl, (10
ml). The organic layer was separated, dried with sodium sulfate, conceatrated in
vacuo, and purified by silica gel flash chromatography (eluted with 1 ~25%
BtOAc/CH2Cl) to give the title compound (160 mg, 44%) az a white solid.

be A
o)
[y’ NN

HO \ N\-N/)

F)  4-(2-Fluoro-4-nitrophenoxy)-S-methylpyrrolof2,1-)1,2,4]triazin-6-ol
To a solution of 4-(2-fluoro-4-nitrdphenoxy)-5-methylpyrrolof2,1-

111,24 }triazin-6-y1 pivalate (80 mg, 0.2 mmol) in THF (1 mL) was added s solution
of NaOH in MeOH / H20 (0.2 mL, 1 M). The solution turned red instantly. After 5
minutes, the reaction was quenched with BfOAc (5 mL) and H;O (5 mL). The organic
layer was scparated, dried with sodium sulfate and concentrated in vacuo to give the
title compound (52 mg, 85%) as a yellow solid.

<
\o \'----N ':)N
N
G) 4(2-Fluoro-4-nitrophenaxy)-6-methoxy-5-methylpyrrolo[2,1-
A1,24]triazine
To a solution of 4-(2-flucro-4-nitrophenoxy)-5-methylpyrrolof2,1-
JI1,2 4)triazin-6-o0l (52 mg, 0.17 mmol) in DMF (2 mL) was added Cs,COs (65 mg,
0.2 mmol) and the mixture was stirred at RT for 10 minutes. A solution of methy]
iodide in DMF (0.2 mL, 0.2 mmol, 1 M) was added and the reaction solution was
stirred at RT for 2 h. The reaction was quenched with EtOAc (5 mL) and HaO (5
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mL). The organic layer was separated, dried with sodivm sulfatz and concentrated in
vacuo to give the title compound (35 mg, 65%) as a yellow solid.

T

N

H)  3Fluoro-4-(6-methoxy-S5-methylpyrrolof2,1-][1,2,4]triazin-4-

yloxy)benzenamine

To a solution of 4(2-fluoro-4-nitrophenoxy)-6-msthoxy-5-methylpyrrolof2,1-
1,2 4)triazine (35 mg, 0.11 mmol) in THF (1.0 mL) was added MeOH (1.0 mL)
followed by Zn (100 mg, 1.5 mmol) and NH,Cl (43 mg, 0.80 mmol). The reaction
was heated at 60 °C for 3 h Thosoluﬁonwuﬁlmdthmugh&lite.and
conceatrated in vacuo. The product mixture was purified by a SCX cartridge (eluted
with ammonia in methanal (2 M) to give the titls compound (15 mg, 50%) as a white
solid.

SCN
O

I) 2-Phenyl-1-thiocyanatoethanone

ToasoluﬁonqunS_CN(49mg.0.60mmnl)inEt0Ac(2m'L)wuadded
phenylacetyl chioride (0.066 ml, 0.50 mmol, Aldﬁc.h)topruvit.:le.ao.stsoluﬁonof
2-phemryl-1-thiocyanatoethanone. After 10 min, completion of the reaction was
determined by reacting an aliquot of the reaction mixture with 4-(phenyloxy)aniline to
form the corresponding thiocyanate which was detected by LCMS(BST) m/4 363 (M +
H)*. The 2-phenyl-1-thiocyanatoethanone was used directly without isolation or
further purification.

)  1-(3-Fiuoro-4-(6-methoxy-5-methylpyrrolof2,1/1[1,2,4] triazin-4-
yioxy)phenyl)-3-(2-phenylacetyDthionrea
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To a solution of 3-fluoro-4-(6-methoxy-5-methylpyrrolof2,1-f1[1,2,4}triazin4-
yloxy)benzenamine (7.5 mg, 0.026 mmol) in CH2Cl, (1 mL) was added a solution of
2-phenyl-1-thiocyanatoethanons (0.133 ml,, 0.033 mmol, 0.25 M in othy] acetate).
The reaction was stirred at room temperature for 20 minutes, concentrated in vacuo
and purified by silica gel flash chromatography (eluted with 1 - 25% EtOAc/CH2Clz)
to give the title compound (6.1 mg, 50%) as a pals yellow solid. 'H NMR (CDCls) 5
8.51 (s, 1R), 7.87 (m, 1H), 7.83 (s, 1H), 7.47 (m, 5H), 7.31 (m, 4H), 3.89 (s, 3H) 3.74
(d, 2H, J = 10.5 Hz), 2.44 (s, 3H); MS(BST") m/z 466 (M + H)*.

EXAMPLE 2
N _H
penn ol

1-(3-Fluoro-4-(6-methoxy-5-methylpyrrolof2,1-/1[1,2,4]triazin-4-yloxy)phenyI)-3-
(2-(4-fluorophenyl)acetyl)thiourea

sm@
o F

A)  2-(4Fiuorophenyl>1-thiocyanatoethanone

To & sotution of NaSCN (49 mg, 0.60 mmol) in EtOAc (2 mL) was added 4-
Bucrophenylacetyl chlogide (0.066 mL, 0.50 mmol, Aldrich). The reaction was stirred
at room temperaturs for 1 h to give a 0.25 M solution of 2-(4-flnorophenyl)-1-
thiocyanatosthanone in EtOAc, which was used directly without further purification.

B)  1-(3-Fluoro-4-(6-methoxy-S-methylpyrroloj2,1-f](1,24]triazin4-
yloxy)phenyl)-3-(2-(4-fluorophenyDacetyl)thiourea
The title compound was prepared from 3-fluoro-4-(6-methoxy-5-
methylpyrrolo[2,1-f][1,2,4]triazin-4-yloxy)benzenamine and 2-(4-flucrophenyl)-1-
thiocysnatoethanone in a similar manner as described for Compounds H and J of
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Exasmple 1. 'H NMR (CDCl,) § 8.49 (s, 1H), 7.88 (m, 1H), 7.83 (s, LH), 7.45 (g, 1H),
7.28 (m, 5H), 7.12 (m, 2H), 3.89 (s, 3H), 3.71 (s, 2H) 2.4 (s, 3H); MS(BSI") mv/z 484
M +H)".

5 EXAMPLE 3
F N H
YL
] N [+ |

1-(4-(6-Chloro-1-methy}-17-pyrazolo[3,4-dlpyrimidin-4-yloxy)-3-fluorophenyi)-
3-(2-(4-finorophenyDacetyl)thionrea

10

A)  1-3-Fluoro-4-hydroxyphenyl)-3-(2-(4-fluorophenyl)acetyl)thiourea
To & solution of 4-amino-2-fluorophenol (50 mg, 0.3 mmol, Indofine

Chemical Co.) in CH;Cl> (5 mL) was added a 0.25 M solution of 2-(4-fluorophenyl)-
1-thiocyanatoethanone (prepared nsing a similar procedure for the synthesis of

15 CompomdAofEun-;pIeZJ in BtOAc (1.6 mL, 0.4 mmol). The reaction was stirred
atmomlnmperatmforzq_minutes. concentrated in vacuo and purified by silica gel
flash chromatography (duﬁed.wiﬂ:' 1 - 25% BtOAc/CHzCl,) to give the title compound
(100 mg, 95%}) as & white solid.

20 B) 1+4-(6-Chiloro-1-methyl-1H-pyrazolo[3,4-djpyrimidin-4-yloxy)-3-
flucrophenyl)-3-(2-(4-fluorophenyDacetyl)thiourea
To a mixture of 1-(3-fluoro-4-hydroxyphenyl)-3-(2(4-
fluorophenyDacetyl)thiourea (24 mg, 0.075 mmol), 4,6-dichloro-1-methyl-1H-
pyrazolo[3,4-d]pyrimidine (15.3 mg, 0.075 mmol, preparation: J. Org. Chem. 1958,
25 23, 852, the disclosure of which is herein incorporated by reference) and K2COs (10
mg, 0.075 mmol) was added DMF (2 mL). The reaction was stirred at RT for 24 h.
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The reaction was quenched with water (2 mL) and CH;Cl; (SmL). The organic layer
was separated, dried with sodium sulfate, concentrated in vacuo and purified by
reverse phase preparative HPLC to give the title compound (22.9 mg, 60%) as a white
solid. MS(EST") m/z 457 M + H)".

SS R R Q!
O, "

e

4-(2-Fluoro-4-(3-(2-(4-flucrophenylacetyl)ureldo)pbenoxy)-5-methylpyrrolof2,1-
J11,2,4)triazin-6-y]1 ethylcarbamate
10

NOp

N
u.._(o_é@

A)  4(2-Fiooro-4-nitrophenoxy)-5-methylpyrrolo[2,1-f][1,2 Altriazin-6-yl
ethylcarbamate
To a mixture 6f 4-(2-fluoro-4-nitrophenoxy)-5-methylpyrrolof2,1-

15  fi[1,24]triazin-6-0l (25 mg, 0.082 mmol, Compound F of Example 1), DIEA (0.017
mL, 0.1 mmol) in CH,Clp (5 mL) was added ethyl isocyanate (0.078 mL, 0.1 mL) and
stirred at room temperature for2 h. ‘The reaction was quenched with water (5 mL).

The organic layer was separated, dried and concentrated in vacno. The mixture was
purified by flash chromatography (1-5% Methanol/CHaCly) to give the title compound

20  (12.5 mg, 32%) a5 a white solid.
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be g
—"\'N_‘(: =" SN

N #

B)  4-(4-Amino-2-fluorophenoxy)-S-methylpyrrolo[2,1-f1[1,2,4]triazin-6-yl
ethylcarbamate
To a solution of 4-(2-fluoro-4-nitrophenoxy)-5-methylpyrrolof2,1-
1,2, 4]trinzin-6-yl ethylcarbamate (12.5 mg, 0.033 mmol) in ethanol (2 mL) was
added Zn (20 mg, 0.3 mmol) and NH,C] (20 mg, 0.37 mmol). The reaction was stirred
at room temperature for 1 b, filtered through Celite® and concentrated in vacuo to

give the title compound (8 mg, 70%) as » white solid.

OCN '
T

C)  2-(4-Fimorophenylacetyl lsocyavate

To a solution/suspension of 4-fluorophenylacetamide (77 mg, 0.50 mmol, see
penerally, J. Med. Chem. 2003, 46, 4333-4341, the disclosure of which is herein
incarporated by referene) in dichloroethane (2 mL) was added oxalyl chloride (0.175
mL, 2.00 mmol). The reaction was heated at 80 °C for 24 h and then 70 “C for two
days. By this time, most of the solids had dissolved and the reaction was yellow.
LC/MS analysis found a peak with a molecular weight of 211 corresponding to methyl
2-(4-fiuorophenyl)acetylcarbamate, resulting from quenching of the isocysnate with
methanol. The reaction was concentrated in wacuo to give a yellow slumy. The slurry
was redissolved in dichloroethane (2 mL) and again concentrated in vacuo. Tho
resulting residue was redissolved again in dichloroethane (2 mL) to give 2 0.25 M
solution of 2-(4-fluorophenyl)acetyl isocyanate in dichloroethane, which was used
directly in subsequent reactions.

D) 4-(2-Fluoro-4-(3-(2-(4-fluorophenyl)acetyl)ureido)phenoxy)-5-
methylpyrrolo[2,1-f1[1,2,4]triaxin-6-yl ethylcarbamate
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To a solution of 4-(4-amino-2-fluorophenoxy)-5-methylpyrrolo[2,1-
1,2 Altriazin-6-yl ethylcarbamate (10 mg, 0.029 mmol) in CH;Cl» (1 mL) was added
a solution of 2-(4-fluoropbenyl)acetyl isocyanate (2 mL, 0.25 M in dichloroethane).
The reaction was stirred at room temperature for 1 h, LC/MS analysis indicated
consumption of starting carbamate. The mixtnre was concentrated in vacuo and the
ruicmewususpendedinmﬂthmqlmdﬁltemdtogivetheﬁﬂecompound. The
filtrate was purified by flash chromatography to provide more of the title compound as
a pale yellow solid (combined yield 5.9 mg, 40%). '"H NMR (CDCls) § 10.63 (s, 1H),
8.42 (s, 1H), 7.88 (8, 1H), 7.82 (s, 1H), 7.67 (dd, 1H, J = 12.1, 2.2 Hz), 7.28 (m, 4H),
7.10 (m, 2H), 3.73 (s, 3H), 3.36 (m, 2H), 2.48 (s, 3H), 1.26 (m, 3H); MS(EST") m/z
525 M + H)*,

EXAMPLE §
H. H
b
A3

4-(2-Fluoro-4-(3-(2-(4-fluorophenyl)acetyl)thicureido)phenoxy)-5-
methylpyrrolo[2,1-/1[1,2 Altxiazin-6-y] ethylcarbamate
To a solution of 4-(4-amino-2-fluorophenaxy)-S-methylpyrrolof2,1-
fI[1,2,4]triazin-6-yl ctirylcarbamate (8 mg, 0.023 mmal, preparation Compound B of
Example 4) in CH;Cl> (1 mL) was added a solution of 2-(4-fluorophenyl)-1-
thiocyanatoethanone (0.120 mL, 0,025 mmol, 0.25 M in ethy! acetate, Compound A
of Bxample 2). The reaction was stirred at room temperature for 1 b, concentrated in
vacuo snd purified by silica gel flash chramatography (eluted with 1 - 25%
BtOAc/CHZCl,) to give the title componnd (5.4 mg, 43%) as a pale yellow solid. 'H
NMR (CDCls) § 12.41 (s, 1H), 8.58 (s, 1H), 7.88 (m, 3H), 7.28 (m, SH), 7.12 (m, 2H),
3.72 (s, 2H), 3.37 (m, 2H), 2.46 (m, 3H), 1.26 (m, 3H); MS(EST") m/ 541 M + H)*.

EXAMPLE 6
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Ethyl 4-(2-flaoro-4-(3-(2-(4-fluorophenylacetyl)thioureido)phenoxy)-5-
methylpyrrolof2,1-f1[1,2,4)triaxine-6-carboxyiate

X
R ®
5 /~° e
A)  Ethyl 4-(2-flucro-4-nitrophenoxy)-5-methylpyrrolo[2,1-f][1,2 4] triazine-6-
carboxylate
To a mixture of ethyl 4-chloro-5-methylpyrrolo[2,1-f1{1,2,4]triazine-6-
carboxylate (24 mg, 0.10 mmol, preparation: See, US Pat. No. 6,670,357, especially
10  example 61, the disclosure of which is hererin incorporated by reference), 2-fluoro-4-
nitrophenol (20 mg, 0.125 mmol) and K;COs (28 mg, 0.20 mmol) was added DMP
(0.5 mL). The reaction was heated at 70 °C for 20 minutes, cooled to room
temperature and 2 mL of water was added. The mixture was filtered, the solid was
washed with water, and dried to give the title cornpound (36 mg, 100%) as a light

15  yellow solid.
X"
/W’ NN
. /—0 \ ""N*l
B) Ethyl 4-(4-amino-2-finorophenoxy)-S-methylpyrrolo[2,1-1[1,2Altriazine-
6-carboxylate
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To a solution of cthyl 4-(2-fluoro-4-nitrophenoxy)-3-methylpyrrolo[2,1-
(1,2 4lriazine-6-carboxylate (36 mg, 0.1 mmo)) in THF (1.0 mL) was added MeOH
(0.7 mL) followed by Zn (130 mg, 2.0 mmol) and NH,Cl (53 mg, 1.0 nmal). The
roaction was heated at 70 °C overnight. LC/MS analysis indicated mostly starting
material. The solution was shaken vigorously and then heated to 75 °C, LC/MS
analysis after 4 h showed the desired product and many other peaks. The reaction was
filtered through & coarse filter, and the filtrate was concentrated to a give 55 mg of a
brown residue. The residue was suspended in THF and passed throogh an HPLC filter
resulting in 8 clear filxate. The filtrate was concentrated in vacuo to give 54 mg of the
title compound as a crude mixture which was used in the next step without further

C)  Ethyl 4-(2-fluoro-4-(3-2-(4-fluorophenyl)acetyDthicureido)phenoxy)-5-

methylpyrrolo[2,1-f]{1,24)trlazine-6-carboxylate

To a suspension of ethyl 4(4-amino-2-flucrophenoxy)-5-methylpyrrolo[2,1-
fI[1,2,4)trinzine-6-carboxylate (54 mg) in CHzCla (0.6 mL) was added a solution of 2-
(4-fluorophenyl)-1-thiocyanatoetbanone (0.5 mL, 0.12 mmol, 0.25 M in ethyl acetate
Compound A of Example 2). The reaction was stirred at room temperature for 15
minutes, LC/MS analysis indicated mostly starting material. The reaction was
warmed to 45 °C, after 30 min most of the suspension had dissolved to give a cloudy
solution. LC/MS analysis indicated mostly desired product. The reaction was shaken
at room tempersture for an additional 2 b, evaporated to dryness, and purified by
columa chromatography eluting with 1-7% ethyl acetate/dichloromethane to the title
compound (9 mg, 17% overall yield for 3 steps) as a white solid. 'H NMR (CDCly) §
12.45 (s, 1H), 8.66 (s, 1H), 8.18 (s, 1H), 7.92 (dd, 1H, J = 11.4, 2.4 Hz), 7.90 (s, 1H),
7.41 (m, 1H), 7.29 (m, 3H), 7.12 (m, 2H), 4.38 (g, 2H, J = 7.1 Hz), 3.73 (s, 2H), 2.82
(s, 3H), 1.40 (t, 3H, J = 7.1 Hz); MS(BST") m/z 526 (M + H)".

EXAMPLE 7
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Ethyl 4-(4-(3-(2-{4-fluorophenyl)acetylthicureido)phenciy)-5-
methylpyrrolof2,1-f][1,2,4]triazine-6-carboxylate

Beangol

A)  12-(4-FloorophemyDacetyl)-3-(4-hydroxyphenyl)thicures

To a solution of 4-amino-phenol (11 mg, 0.1 mmol, Aldrich) in CH,Cl; (0.55
mL) was added a solution of 2-(4-fluorophenyl)-1-thiocyanatoethanone (0.5 mL,,
0.125 mmol, 0.25 M in ethyl acetate, Compound A of Example 2). The reaction was
stirred at room temperature for 10 minutes, LC/MS analysis indicated formation of the
title componnd. The crude reaction mixture was used directly in the next reaction,

B)  Ethyl 4-(4-(3-(2<(4-fluorophenyDacetyl)thioureido)phenaxy)-5-

methylpyrrolo[2,1f](1,2,4]triazine-6-carboxylate

To a room temperature sojution of ethyl 4-chloro-5-methyipyrroiof2,1-
Al1,2,4)triszine-6-carboxylate (7.2 mg, 0.03 mmol) (for preparation see U.S. Pat.
6,670,357, the disclosure of which is herein incorporated by reference) and DABCO
(7 mg, 0.06 mmol) in acetonitrile (0.5 mL) was added 1-(2~(4-fluorophenyl)acetyl)-3-
(4-hydroxyphenyl)thiourea (0.5 mL, 0.05 mmol). The reaction was shaken at room
temperature. After 30 min, LC/MS analysis indicated mostly product. The reaction
was stirred at room temperature overnight. The mixture was evaparated to dryness.
Purification by silica gel chromatography (eluting with 1%
methanol/dichloromethane) provided the desired product contaminated with
impurities. A second purification by silica gel chromatography (1-6% Ethyl
acetate/dichloromethane) again did not remove all of the impurities. The resulting
salid mixture was washed with msthanol and dried to provide the title compound (6

-56-
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mg, 39%) as a yellow solid. "H NMR (CDCls) 5 12.32 (s, 1H), 8.62 (s, 1H), 8.16 (s,
1H), 7.91 (s, 1H), 7.76 (m, 2H), 7.29 (m, 4H), 7.12 (m, 2H), 4.38 (q, 2H, J= 7.1 Hz),
3.72 (s, 2H), 2.82 (s, 3H), 1,40 (t, 3H, J = 7.1 Hz); MS(BSI") m/z 508 (M + H)".

o DU"‘I"’?O\F

4-(2-Fiuoro-4-(3-(2-(4-fluorophenyDacetyl)thicureldo)phenoxy)-5-
methylpyrrolo{2,1-f](1,2,4]txiazin-6-yl pivalate

To a mixtore of 1-(3-fluoro-4-hydroxyphenyl)-3-(2-(4-
fluorophenyl)acetyl)thiourea (60 mg, 0.19 mmol, Compound A of Example 3), 4-
chloro-5-methylpyrrolof2,1-f1[1,2 4]triazin-6-yl pivalate (50 mg, 0.19 mmol,
Comapound D of BExample 1) and 1,4-diazabicyclo[2.2.2]octane (DABCO, 21.3 mg,
0.19 mmol) was added MeCN (5 mL). The reaction was stirred at RT for I h and
concentrated in vacuo. The residue was purified by flash chromatography (eluted with
1 - 15% McOH / CHxCly) to give the title compound (91 mg, 86 %) as a white solid.
"H NMR (CDCls) § 12.40 (s, 1H), 8.54 (s, 1H), 7.87 (m, 3H), 7.29 (m, 4H), 7.12 (m,
2H), 3.71 (s, 2H), 2.43 (s, 3H), 1.39 (s, 9H); MS(BST") m/k 554 (M + H)".
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EXAMPLE 9
NN
b}j 0
v 9

4-(2-Fluoro-4-(3-(2-phenylacetyDthioureido)phenoxy)-5-methylpyrrolo[2,1-
Ji[1,24)triazin-6-y] pivalate

NN
IO
A)  1<3-Fluoro-4-hydroxyphenyl)-3-(2-phenylacetyl)thiourea
To & solation of 4-amino-3-fluorophenol (50 mg, 0.3 mmol) in CHzCl; (2 mL)
was added a solution of 2-phenyl-1-thiocyanatoethanone (2 ml, 0.4 mmol, 0.2 M in
cthyl acetate, Compound I of Example 1). The reaction was stimed at room
temperature for 20 minutes, LC/MS analysis indicated formation of the title
compound. The mixture was concentrated to give a residue that was used without

B)  4{2-Flnoro-4-(3-(2-phenylacetyl)thionreido)phenoxy)-5-
methylpyrrolof2,1-/1[1,2,4)triazin-6-yI pivalate
A vial was charged with 4-chloro-5-methylpyrrolo[2, 1-f]{1,2,4]triazin-6-y1
pivalate (13.3 mg, 0.19 mmol, Compound D of Example 1), 1-(3-flnoro-4-
hydroxyphenyl)-3-(2-phenylacetyl)thiource (16 mg, 0.05 mmol), cesiom carbonate
(spatula tip) and DMP (2 mL) and warmed to 100 °C for 26 h. The mixture was

concentrated in wacuo. The residue was purified by flash chromatography to give the
title campound (6.2 mg, 25 %) as & white salid. "H NMR (CDCls) § 12.46 (s, 1H),
8.50 (s, 1H), 7.88 (m, 3H), 7.40 (m, 4H), 7.31 (m, 2H), 3.75 (s, 3H), 2.44 (s, 3H), 1.40
(s, 9H); MS(EST") m/z 536 (M + H)".

EXAMPLE 10

-58 -
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NN
XY C,
N
L
1-(4-(4a,7a-Dihydrothieno[2,3-d]pyrimidin-4-yloxy)-3-fluorophenyl)-3-(2-(4-
fluorophenyDacetyl)thionres
To a mixture of 1-(3-fluoro-4-hydroxyphenyl)-3-(2-(4-
fluorophenyl)acetyl)thiourea (24 mg, 0.075 mmol, Compound A of Example 3), 4-
chloro-5-thieno[2,3-d]pyrimidine (12.8 mg, 0.075 mmol, commercially available) and
1,4-dinzabicyclo[2.2.2]octane (DABCO, 8.4 mg, 0.075 mmol) was added MeCN (2
mL). The reaction wes stirred at RT for 4 h and concentrated in vacuo. The residue
was purified by reverse phage preparativs HPLC to give the title compound (13.8 mg,
40%) as a white salid. "H NMR (CDCls) 5 12.41 (s, 1H), 8.62 (s, 1H), 8.53 (s, 1H),
7.93 (dd, 1H, J = 13.8, 2.2 Hz), 7.56 (m, 2H) 7.46 (m, 1H), 7.29 (m, 3H), 7.12 (m,
2H), 3.73 (s, 2H); MS(EST") m/z 457 M + H)*.

EXAMPLE 11
HH
XTI C

1-(3-Fluoro-4-(5-methyl-4a,7a-dihydrothieno[2,3-d]pyrimidin-4-yloxy)phenyl)-3-
(2<(4-fiuorophenyDacetyl)thiourea

Tn a similsr manner as described for the preparation of Exemple 10, the title
compound was prepared from commercially available 4-chloro-5-methylthieno[2,3-
dlpyrimidine and 1-(3-flucro-4-rydroxyphenyl)-3-(2-(4-fluorophenryl)acety)thiourea
(24 mg, 0.075 mmol, Compound A of Example 3). *H NMR (CDCls) § 12.42 (s, 1H),
8.67 (s, 1K), 8.53 (s, 1H), 7.88 (dd, 1H, J = 13.8, 2.2 Hz), 743 (s, 1H), 7.32 (m, 3H),
7.09 (m, 3H), 3.72 (S, 2H), 2.67 (s, 3H); MS(EST) m# 471 (M + H)".
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EXAMPLE 12
YT
=N

1-3-Fluoro-4-(7-methyl-4a,7a-dihydrothieno{3,2-d]pyrimidin-4-yloxy)phenyl)-3-
(244-fluorophenyDacetyl)thionrea

To a mixture of 1-(3-fluoro-4-hydroxyphenyi)-3-(2-(4-
fluorophenyl)acetyl)thiourea (24 mg, 0.075 mmol, Compound A of Example 3), 4-
chloro-7-methylthieno[3,2-dlpyrimidine (13.8 mg, 0.075 mmol, commercially
available) and 1,4-diazabicyclo[2.2.2]octane (DABCO, 8.4 mg, 0.075 mmol) was
added MeCN (2 mL). The reaction was stirred at RT for 4 h and concentrated in
vacuo. The residue was purified by reversc phase preparative HPLC to give the title
compound (11.2 mg, 31%) aa a white solid. TH NMR (CDCl) 8 12.45 (s, 1H), 8.79 (s,
1H), 8.61 (s, 1H), 7.93 (dd, 1H, J = 13.8, 2.2 Hz), 7.46 (3, 1H), 7.43 (m, 1H), 7.28
(m, 3H), 7.12 (m, 2H), 3.72 (s, 2H), 2.51 (s, 3H); MS(BST") m/z 471 (M + H)".

EXAMPLE 13
H_H
T
/Y N
o
1<(4-(7,7a-Dihydro-4al-pyrrolo[2,3-d]pyrimidin-4-ylaxy)-3-fluorophenyl)-3-(2-
. {(4-fiuorophenyl)acetyl)thiourea
To a mixture 1-(3-fluoro-4-hydroxyphenyl)-3-(2-(4-
fluorophenyl)acetyl)thiourea (24 mg, 0.075 mmeol, Compound A of Example 3), 4-
chloro-7H-pyrrolof2,3-d]pyrimidine (11 mg, 0.075 mmol, commercially available)
end 1,4-diazebicyclo[2.22]octane (DABCO, 8.4 mg, 0.075 mmol) was added MeCN
(2 mL). The reaction was stirred at RT for 4 h and concentrated in vacuo. The
residue was purified reverse phase preparative HPLC to give the title compound (5.3
-60-
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mg, 16%) as a white solid. 'H NMR (CDCls) 5 12.46 (s, 1H), 8.48 (s, 1H), 8.4 (s,
1R), 7.95 (dd, 1H, J = 11.6, 2.8 Hz), 7.43 (m, 1H), 7.34 (m, 1H), 7.29 (m, 4H), 7.13
(app. T, 2H, J = 8.6 Hz), 6.80 (s, 1H), 3.72 (s, 2H); MS(EST") m/z 440 (M + H)*.

5 EXAMPLE 14
i
X0
oot
e
YR

N
N-(4-(3-Cyano-6-methoxy-5-methylH-pyrrolof1,2-b]pyridazin-4-yloxy)-3-
fluorophenyl)-3-oxo-4-phenylbutanethioamide

:Q,Noz

4A)  Ethyl 3-cyano-4~(2-finoro-4-nitrophenoxy)-5-methyl-pyrrolof1,2-
dlpyridazine-6-carboxylate
To = mixture of ethyl 4-chloro-3-cyano-5-methylH-pymrolo[1,2-bipyridazine-6-
catboxylate (500 mg, 1.90 mmol, ses U.S. Pat. Application No. 2004/063712,

15 especially example 1, the disclosuré of which is herein incorporated by reference in its
entirety), 2-fluoro-4-nitrophenol (361 mg, 2.3 mmol) and KzCOs (315 mg, 2.3 mmol)
was added DMF (5 mL). The reaction stirred at RT for 2 h. The reaction was
quenched with water (5 mL). The mixture was filtered and the solid was washed with
water, dried to give the title componnd (630 mg, 86%) as a light yellow solid.

-61 -
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B)  Ethyl 4-(4-amino-2-fluorophenoxy)-3-cyano-S-methylH-pyrralo[1,2-
blpyridaxzine-6-carhoxyiate _

To a solution of ethyl 3-cyano-4-(2-flucro-4-nitrophenoxy)-5-methylH-
pyrrolo[1,2-b]pyridazine-6-carboxylate (630 mg, 1.64 mmol) in THF (5 mL) was
added MeOH (5 mL) followed by Za (200 mg, 3.0 mmol) and NH,Cl (200 mg, 3.7
mmol). The reaction was heated at 60 °C for 2 h, filtered and concentrated in vacuo.
The filtrate was purified by a SCX cartridge (eluted with 2M emmonia in MeOH) to
give the title compound (420 mg, 72%) as a white solid.

o

Sy W

\ No?

C)  Ethyl 4(4-(bemxyloxycarbonyl)-2-fluorophenoxy)-3-cyano-5-methylH-

pyrrolof1,2-5lpyridazine-6-carboxylate

To a solution of ethyl 4-(4-amino-2-fluorophenoxy)-3-cyano-5-methylH-
pymrolo[1,2-b]pyridazine-6-carboxylate (420 mg, 1.19 mmol) in CH;Cl, (10 mL) was
added potassium carbonate (200 mg. 1.43 mmol) and benzyl chloroformate (0.261
mL, 1.43 mmol). The solution was stirred st RT for 24 b. The solution was filtered,
concentrated #n wacko and recrystallized from BtOAC/CH;Cl; to give the title
compound (490 mg, 84%) as a white solid.
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N O\/Q
Y

D)  Benzyl 4-(3-cyano-6-(2-hydroxypropan-2-yl)-5-methyld-pyrrolo[1,2-

blpyridazin4-yloxy)-3-flaorophenyicarbamate

A solution of ethyl 4-(4-(benzyloxycarbonyl)-2-fluorophenoxy)-3-cyano-5-
methylH-pyrrolo[1,2-b]pyridazine-6-carboxylate (123 mg, 0.25 mmol) in THF (5 mL})
was cooled to 0°C. A solution of methylmagnesium bromide (0.336 mL, 1.00 mmol,
3 M in THF) was added end the solution stirred at RT for 30 minutes. More
methylmagnesinom bromide (0.336 mL, 1.00 mmol, 3 M in THF) was added, and the
solution was heated to 60 °C for 30 minutes. Bthyl acetate (10 mL) and water (S mL)
was added and the organic layer was washed, separated, dried and concentrated in
vacuo. The mixture was purified by flash chromatography (20 - 50% EtOAc in
CH;Cl,) to give the title compound (97 mg, 81%) as a white solid.

- HO\/O
Y

E)  Benayl 4-(3-cyano-6-hydroxy-5-methylH-pyrrolo[1,2-5]pyridazin-4-

yloxy)-3-flucrophenylcarbamate

To a solution of benzyl 4-(3-cyano-6-(2-hydroxypropan-2-yl)-5-methylH-
pymolo[1,2-5]pyridazin-4-yloxy)-3-flucrophenylcarbamate (97 mg, 0.2 mmol) in
CHzCl; (2 mL) was added to a premixed solution of hydrogen peroxide (0.033 mL) in
water and boron trifluoride dietherate (0.570 mL) at -5 °C. After 10 minmtes, the
reaction was quenched with sodium sulfite solution, dried, concentrated in vacuo and
the residue recrystallized with EtOAc and hexane to give the title compound (70 mg,
80%) as a whits solid.

-63-
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F)  Benzyl 4-(3-cyano-6-methoxy-5-methylH-pyrrolo[1,2-5lpyridazin-4-

ylaxy)-3-flaorophenylcarbamate

To a solution of benzyl 4-(3-cyano-6-hydroxy-5-methylH-pyrralof1,2-
blpyridazin-4-yloxy)-3-fluorophenylcarbamate (25 mg, 0.06 mmol) in DMF (1 mL)
wag added cesiom carbonate (39 mg. 0.12 mmol) and methyl iodide (0.05 mL, 0.072
mmol). The solution was stirred at RT for 2 h. Water (1 mL) was added and the
product was extracted with ethyl acetate (2 x 5 mL), dried and concentrated to give the
title compound (20 mg, 74%) as a white solid.

peg

N

A\ N
G)  4-(4-Amino-2-luorophenoxy)-6-methoxy-5-methylH-pyrrolof1,2-

b)pyridazine-3-carbonitrile

To a solution of benzyl 4-(3-cyano-6-methoxy-5-toethyl H-pymrolo[1,2-
b]pyridazin-4-yloxy)-3-fluorophenylcarbamate (20 mg, 0.045 mmol) in ethanol (3
mL) was added 10% palladium on carbon (20 mg) and the mixture was stirred under
balloon of hydrogen far 2 b. The solution was filtered throngh a pad of Celite® and
concentrated in vacuo to give the title compound (12 mg, 85%).

H)  N-4«3-Cyano-6-methoxy-S-methylH-pyrrolo[1,2-5]pyridazin-4-yloxy)-3-
floorophenyl)-3-ox0-4-phenylbutanethioamide
To a sohition of 4-{4-amino-2-flnorophenoxy)-6-methoxy-5-methyl I
pyrrolo[1,2-b]pyridazine-3-carbonitrile (6 mg, 0.02 mmol) in CH2Cl; (1 ml.) was

-64-
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added a solution of 2-phenyl-1-thiocyanatoethanons (0.1 mL, 0.025 mmol, 025 M in
ethy] acetate, Componnd F of Example 1). The reaction was stirred at room
temperature for 20 minutes, concentrated in vacuo and purified by silica gel flash
chromatographry (eluted with 1 - 25% EtOAC/CH,Cly) to afford the title compound
(3.90 mg, 40%) as a pale yellow solid. 'H NMR (CDsOD) § 8.01 (d, 1H, J = 12.7
Hz), 7.86 (s, 1H), 7.72 (s, 1H), 7.19 (m, 5H), 6.75 (m, 2H), 3.79 (s, 3H), 3.20 (m, 2H),
2.18 (s, 3H); MS(BST") m/z 490 M + H)".

EXAMPLE 15

H
Y\ N, #

N-(4-(3-Cyano-6-methaxy-5-methylH-pyrrolo[1,2-5]pyridazin-4-yloxy)-3-
fluorophenyl)-4-(d-fluorophenyl)-3-oxobutanethioamide
The title compound was prepared from 4-(4-amino-2-flucrophenoxy)-6-
methoxy-5-methylH-pyrrolo[1,2-blpyridazine-3-carbonitrile (Compound G of
Example 14) and 2~(4-fluaropheayl)-1-thiocyanatoethanone (Compound A of
Example 2) by the procedure described for Compound H of Example 14. "H'NMR
(CD>OD) §8.08 (dd, 1H, J = 12.7, 1.7 Hz), 7.95 (s, 1H), 7.80 (s, 1H), 7.34 (m, 3H),
7.19 (m, 1H), 7.04 (s, 2H), 6.87 (m, 2H), 3.89 (s, 3H), 3.30 (m, 2H), 2.27 (s, 3H);
MS(BSI") m/z 508 M + H)*.
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Ethyl 3-cyano-4-(2-fluoro-4-(3-(2-phenylacetyljureido)phenoxy)-5-methylH-
pyrrolo[1,2-b]pyridazine-6-carboxylate

NCO
oY

A)  2-Phenyiacetyl isocyanate

To a suspension of 2-phenylacetamide (68 mg, 0.5 mmol) in dichloroethane (2
mL) was added oxalyl chloride (0.175 mlL, 2.0 mmol). The suspension dissolved
quickly and a new suspension formed. LC/MS analygis of the reaction mixture after 5
min indicated none of the desired product had formed. ‘The mixture was warmed to
80 °C, LC/MS after 30 min indicated o small amount of product. The reaction was
heated at 70 °C for 2 days and became mostly clear. LC/MS analysis indicated mostly
product. The mixture was shaken and heated at 80 °C for another 4 h. Almost all of
the yellow solid on the walls of the reaction vessel had dissolved. The mixture was
concentrated in vacuo. The residus dissolved in dichloroethane (1.5 mL),
concentrated, and redissolved in dichloroethane (2 mL). The resulting 0.25 M
solution was used without further porification.

B)  Ethyl 3-cyano-4-(2-fluoro-4-(3-(2-phenylacetylureldo)phenoxy)-5-

methylH-pyrrolo[1,2-¥]pyridazine-6-carboxylate

To a solution of ethyl 4-(4-amino-2-flucrophenoxy)-3-cyano-5-methylH-
pyrrolo[1,2-b]pyridazine-6-carboxylate (7 mg, 0.02 mmol, Compound B of Example
14) in dichloromethene (0.3 mL) was added a solution of 2-phenylacetyl isocyanate
(0.04 mmol, 0.25 M in dichloroethane,). The reaction was shaken at room
temperature and monitored by LC/MS. After 2 b, all of the starting material had been
consumed. The mixture was concentrated and the residue was purified by silica gel
chromatography (1-10% ethyl acetate/dichloromethane) to give the title compound (8
mg, 78%) a3 a yellow solid. 'H NMR (CDCly) 8 10.77 (s, 1H), 8.51 (s, 1H), 8.21 (s,
1H), 7.86 (s, 1H), 7.73 (d4, 1H, J = 12.2, 2.2 Hz), 743 - 7.21 (m, 7TH), 4.37 (q, 2H, J
=17.1 Hz), 3.76 (s, 2H), 2.80 (s, 3H), 1.40 (t, 3H, J = 7.1 Hz); MS(ESI") m/ 516 (M +
H'.
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Ethyl 3-cyano-4-(2-flooro-4-(3-(2-(4-fimorophenyDacetyDthionreido)phenoxy)-5-
methylH-pyrrolo]1,2-blpyridaxine-6-carboxylate

5 To & solution of ethyl 4-(4-amino-2-fluorophenoxy)-3-cyano-5-methylH-
pyrrolo[1,2-b]pyridazine-6-carboxylate (10.6 mg, 0.03 mmol, Compound B of
Example 14) in dichloromethane (0.5 mL) was added a solution of 2-(4-finorophenyl)-
1-thiocyanatoethanone (0.04 mmol, 0.25 M in ethyl acetate, Compound A of Example
2). The reaction instantly became cloudy., The reaction was shaken at room

10 temperature for 2 b and then at 40 °C for 1 h. LC/MS enalysis indicated that the
reaction was complete. The reaction whs concentrated and the residue was purified by
silica gel chromatography (1-6% ethyl acetate/dichioromethane) to give the title
compound (16 mg, 979%) as a yellow film/solid. 'H NMR (CDCls) 5 12.52 (s, 1H),
8.63 (s, 1H), 8.24 (s, 1H), 8.01 (dd, 1H, J = 11.9, 2.4 Hz), 7.88 (s, 1H), 7.41 (m, 1H),

15  7.29 (m, 3H), 7.11 (m, 2H), 4.37 (g, 2H, J= 7.1 Hz), 3.71 (s, 2H), 2.78 (s, 3H), 1.40
(t, 3H, J=17.1 Hz); MS(EST) m/ 550 (M + H)".

EXAMPLE 18

Iir“lr“m

N\"/

20 Ethyl 3-cyano-4-(2-fluoro-4-(3-(2-phenylacetyDthioureldo)pbenoxy)-5-methylH-
pyrrolof1,2-b]pyridazine-6-carboxylate
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The title compound was prepared from ethyl 4-(4-emino-2-flnorophenoxy)-3-
cyano-5-methylH-pyrrolo[1,2-b}pyridazine-6-carboxylate (Compound B of Example
14) and 2-phenyl-1-thiocyanatoethanone (0.1 mL, 0.025 mmol, 0.25 M in ethyl
acetate, Compound I of Example 1) by the method described in BExample 17. 'H
NMR (CDCl) 5 12.55 (s, 1H), 8.58 (s, 1H), 8.23 (s, 1H), 8.01 (dd, 1H, J=11.9, 2.4
Hz), 7.88 (s, 1H), 7.42 (m, 4H), 7.30 (m, 3H), 4.37 (q, 2H, J = 7.1 Hz), 3.74 (s, 2H),
2.78 (s, 3H), 1.40 (t, 3H, J=77.1 Hz); MS(ESI") m# 532 (M + H)".

EXAMPFLE 19

D@,u\l;umF

A)  Ethyl 4-oxo-14-dihydropyrrolo[1,2-5]pyridazine-3-carboxylate

A mixture of N-aminopyrrole (575 mg, 7.0 mmol, commercially available) and
diethyl ethoxymethylenemalonate (1.82 g, 8.4 mmol) was beated at 125 °C for 2 hours
to give crude diethyl 2-((1H-pymol-1-ylamino)msthylene)malonate. To this
intermediate was added diphenyl cther (2 mL). The reaction was put under nitrogen
and heated at 220 °C for 2 hours, while allowing the ethanol formed in the reaction to
bo distilled off. The reaction was cooled to room temperature and purified by silica
gol flash chromatography (eluted with 100% CHaCl;) to give the title compound (1.03
g, 71%) as a yellow solid.
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n
"
B)  Pyrrolo[1,2-b]pyridazin-4(1H)-one
A mixture of ethyl 4-oxo-1,4-dihydropyrrolo[1,2-b]pyridazine-3-carboxylate
(206 mg, 1.0 mmol), NaCl (64 mg, 1.1 mmol), water (0.054 mL, 3.0 mmol) and
DMSO (2 mL) was heated at 150 °C for 3 hours. At the end of the reaction DMSO

"was distilled off and the residuc was purified by silica gel flash chromatography

(cluted with 1 - 10% EtOAC/CH;Cl) to give the title compound (90 mg, 67%) as a

light yellow solid.
o
O
N\ -

N
C)  4(2-Flnoro-4-nitrophencxy)H-pyrrolo{1,2-b]pyridazine
To a mixture of pymolo[1,2-b]pyridazin-4(1H)-one (13.4 mg, 0.10 mmol), 3 4-
difluoronitrobenzene (24 mg, 0.15 mmol) and 1,4-diazabicyclo[2.2.2]octane
(DABCO, 22 mg, 0.20 mmol) was added MoCN (0.7 mL). The reaction was heated at
70 °C for 72 h and concentrated in vacuo. The residue was purified by silica gel flash
chromatography (elated with 100% CHzCl;) to givé the title compound (20 mg, 73%)

as a yellow solid.
DO
=y W
\ N, =~

N
D) 4-(H-Pyrrolo[1,2-b]pyridazin-4-yloxy)-3-flucrobenzenamine
To & solution of 4-(2~flucro-4-nitrophenoxy)H-pymrolof1,2-blpyridazine (17
mg, 0.062 mmol) in THF (1.2 mL) was added MeOH (0.8 mL) followed by Za (100

-69-
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mg, 1.5 mmol) and NH,CI (43 mg, 0.80 mmol). The reaction was heated at 70 °C for
90 minntes and concentrated in vacuo. To the residue was added CH;Cl; (2 mL) and
a few drops of Bt;N. The solid was partially dissolved and the mixture was filtered.
The filtrate was concentrated in vacuo and purified by silica gel flash chromatography

5 (cluted with 1 - 6% BtOAc/CH;Cl,) to give the title compound (15 mg, 99%) as a
white solid.

E)  1+(4~(H-Pyrrolo[1,2-b]pyridazin-4-yloxy)-3-fluorophenyl)-3-(2-(4-
fluorophenylacetylthiourea

10 To a solution of 4-(H-pymolof1,2-b]pyridazin-4-yloxy)-3-fluorobenzenamine
(7 mg, 0.03 mmol) in CH;Cl; (0.3 mL) was added a 0.25 M solution of isocyante
(0.16 mL, 0.04 mmol, 0.25 M in ethyl acetate, Compound A of Example 2) in EtOAc.
The reaction was stirred at room temperature for 20 minutes, concentrated in vacuo
and purified by silica el flash chromatography (eluted with 1 - 5% BtOAc/CH;zCl,) to

15 give the title compound (12 mg, 95%) as a pale yellow solid. 'H NMR (CDCls) §
12.46 (s, 1H), 8.67 (s, 1H), 7.92 (dd, 1H, J=11.5, 2.4 Hz), 7.85 (d, 1H, J = 5.3 Hz),
7.77 (dd, 1H, J =2.6, 1.5 Hz), 7.39 (m, 1H), 7.28 (m, 3H), 7.13 (m, 2H), 6.83 (dd, 1H,
J=43,2.6Hz),6.74 (dd, 1H, J=4.3, 1.5Hz),5.70(d, 1H, J=5.3 Hz),3.73 (s,
2H); MS(EST") m/ 439 (M + H)".

:gﬂ\g,ﬂmF

1-(4~(H-Pyrrolo[1,2-b]pyridazin-4-yloxy)-3-fluorophenyl)-3-(2-(4-
flaorophenyl)acetylurea
25 To a solution of the 4-(H-pyrrolo[1,2-b]pyridezin-4-yloxy)-3-
fluorobenzenamine (5 mg, 0.02 mmol, Compound D of Example 19) in CHa2Cl, (0.3
mL) was added  solution of 2-(4-fluorophenylacetyl isocyanate (0.16 mL, 0.04
mmol, 0.25 M in dichloromethane, Compound C of Example 4). The reaction was
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stirred at room temperature for 2 h, concentrated in vacuo and purified by silica gel
fiash chromatography (ehted with 1 - 15% EtOAc/CH,Cly) to give the title compound
(5.5 mg, 63%) as a pale yellow solid. 'H NMR (CDCls) & 10.68 (s, 1H), 8.69 (s, 1H),
7.83 (d, 1H, J=5.3 Hz), 7.77 (dd, 1H, J = 2.6, 1.5 Hz), 7.68 (dd, 1H, J=11.5, 2.4
Hz), 7.33 —7.17 (m, 4H), 7.09 (m, 2H), 6.82 (dd, 1H, J = 4.3, 2.6 Hz), 6.74 (dd, 1H, J
=4.3, 1.5 Hz), 5.69 (d, 1H, J = 5.3 Hz), 3.76 (s, 2H); MS(EST") m/z 423 M + H)*.

TG
XY
\7’\7

1<(4-(9«(Dicyclopropyimethyl)-8-ethyl-9H-purin-6-yloxy)-3-flnorophenyl)-3-(2-(4-
fluorophenyl)acetyl)thionrea

To a mixtare 1-(3-fluoro-4-hydroxyphenyl)-3-(2-(4-
fluorophenyl)acetyl)thiourea (24 mg, 0.075 mmol, Compound A of Example 3), 6-
chloro-9-{dicyclopropylmethyl)-8-cthy}-9H-purine (20.7 mg, 0.075 mmol, PCT Appl.
WO 99/01454, U.S. Pat. 6,143,743, example 831, the disclosure of which is herein
incorporated by reference) and 1,4-diazabicyclo{2.2.2]octane (DABCO, 8.4 mg, 0.075
mmol) was added MeCN (2 mL). The reaction was stirred at RT for 4 h and
concentrated in vacuo. The residue was purified by reverse phased preparative HPLC
to give the title compound (15.3 mg, 36%) as a white solid. 'H NMR (CDCLs) 5 12.43
(m, 1H), 8.48 (m, 1H), 8.40 (m, 1H), 7.92 (m, 1H), 7.28 (m, 4H), 7.13 (m, 2H), 3.72
(s, 2H), 3.34 (m, 3H), 1.53 (m, 3H), 0.81 (m, 2H), 0.46 (m, 4H), 0.23 (m, 2H);
MS(EST") m/z 489 (M + H)*.

EXAMPLE 22

-71-



10

15

gud

WO 2006/004636 PCT/US2005/022682

O LT
O ° F
ey W
.
1-3-Fluoro-4-(pyrrolo[2,1:f][1,2,4ltriazin-4-yloxy)phenyl)-3-(2-(4-
fluorophenyDacetyl)gunanidine

Cl
=7 N
\ N.N/)‘_
A)  4.Chloropyrrolof2,1-f1[1,24]triazine
To a solution of pymolo[2,1-f]{1,2,4]triazin-4-0l (3.70 g, 27.4 mmol, see
genenally, PCT Appl. WO 2000/071129 the disclosure of which is herein
incorparated by reference in its entirety) in 40 mL of toluene at room temperature was
added 4.77 mL (27.4 mmol) of diisopropylethylamine followed by 7.70 mL. (82.6
mmol) of phospborus oxychloride. The reaction mixture was beated at 100 °C for 18
h. After cooling to room temperature, the reaction was slowly added to a solution of
5% ag NaHCO; solution (100 L) at 0 °C. Upon completion of the addition, the
biphasic mixture was allowed to stir at room temperature for 30 min. The aqueous
layer was extracted with EtOAc (3 x 100 mL) and the pooled organic extracts were
washed with brine (100 mL), dried over anhydrous MgSO,, and concentrated in vacuo
to give the crude product (4.10 g, 97%) as a yellow solid. "H NMR (CDCls) 5 8.14 (s,
1H), 7.80 (dd, 1H, J =24, 1.5 Hz), 6.91 (m, 2H).

o

-..,_\N

Noy?

B)  4-(2-Flnoro4-nitrophenaxy)pyrrolof2,1-f1(1,2,4]triazine
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4-Chloropyrrolof2,1-f1{1,2,4]triazine (4.1g, 27 mmol), 2-fluoro-4-nitrophenol
(5.0 g, 32 mmol), and potassium carbonate (7.4 g, 53 mmol) in 100 mL of
dimethylformamide was stitred at 60 °C for 15 h. Afier cooling to room temperature,
the reaction mixture was filtered through a plug of silica gel with EtOAc. The filtrate
was concentrated in vacuo and the resulting crude product was purified by flash
chromatography on silica gel (Si0;, BtOAc/Hexane 1:4) to give the title compound
(4.25 g, 58%) as a white solid. 'H NMR (CDCly) 5 8.09 (m, 2H), 7.88 (s, 1H), 7.77
(dd, 1H, J = 2.6, 1.2 Hx), 7.46 (t, 1H, J=7.6 Hz), 6.98 (dd, 1H, J = 4.6, 1.4 Hz), 6.84

(dd, 1H, J = 4.5, 2.6 Hz); '%C NMR (CDCly) 5 160.6, 154.3 (J = 254 Hz), 146.5,

145.8, 144.8 (J = 12.9 H2), 125.0, 121.7, 120.7, 114.5, 113.9, 113.6 (J = 23.2 Hz),

103.6.
e

= N
N, 7
C)  3-Fluoro-4-(pyrrolof2,1-f](1,2,4]triazin-4-yloxy)benzenamine (4)
'To a solution of 4-(2-fluoro-4-nitrophenoxy)pyrralof2,11[1,2 4]triazine (4.25
g, 15.5 mmol) in 40 mL of tetralydrofuran and 60 mL, of methanol at 0 °C was added
zinc dust (3.04 g, 46.5 mol, <10 micron) followed by ammonjum chloride (2.49 g,
46.5 mmol). The mixture was stirred &t room temperature overnight. Additional zinc
dust (6.08 g, 93 mmol) and ammonium chioride (5.0 g, 93 mmol) were added and the
reaction was allowed to stir at room temperature for 4 h. The heterogeneous mixture
was filtered through a thin pad of Celite® with mathanol and the filtrate was
concentrated in vacuo. Purification by flash chromatography on silica gel (Si0;,
EtOAc/Hexans 1:1) gave the title compound (3.5 g, 92%) as a yellow foam. ‘H NMR
(CDCly) 57.92 (s, 1H), 7.70 (dd, 1H, J = 2.5, 1.6 Hz), 6.98 (t, 1H, J = 8.5 Hz), 6.92
(dd, 1H, J = 4.4, 1.4 Hz), 6.77 (m, 1H), 6.42 (m, 2H), 3.71 (br s, 2H); MS(EST") m/z
452M +H)*,
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D)  1-(3-Flnoro-4-(pyrrolo[2,1-f][1,24]triazin-4-yloxy)phenyl)-3-(2-(4-
flaorophenyDacetyl)guanidine
To  test tabe containing 3-fAuaro-4-(pyrrolof2,1-f1(1 2,4 }triexin-4-
yloxy)benzenamine (20 mg, 0.082 mnod) and 1-(2-(4-flucrophenyl)acetyl)-2-
5 methylisothionrea (20 mg, 0.086 mmol) was added 0.3 mL. of toluene followed by
diisopropylethylamine (15 uL, 0.086 mmol). The reaction was stirred at 110 °C far 6
h. Additionsl portions of 1-(2-(4-fluorophenyl)-acetyl)-2-methylisothiourea (20 mg,
0.086 mmol) and diisopropylethylamine (15 ul., 0,086 mmol) were added. After
stirring at 110 °C overnight, the reaction was coocled to room temperature and purified
10 directly by flash chromatography on silica gel (SiO;, EtOAc/Hexane 1:1) to give the
title compound as a white solid. The solid was treated with 4 N HCl in dioxane at
0°C for 30 min. The solution was concentrated in vacuo to give the HCI salt of the
title compound (15 mg, 40%) as a white powder. "H NMR (CDCly) b 13.8 (br s, 1H),
11.5 (br s, 1H), 9.48 (br s, 1H), 7.85 (s, 1H), 7.78 (dd, 1H, J=2.5, 1.4 Hz), 7.30 (m,
15 SH),7.01 (m, 3H), 6.85 (m, 1H); MS(EST") mk 423.1 M+ H)*.

EXAMFLE 23

0N
1R

N\ P
N.N)

N'.(3-Fiuoro-4-(pyrrolo[2,1-f1[1,2 A}trisxin-4-yloxy)phenyl)-N"-
. phenylmalonamide

m,HWOE

N
A)  Etbyl 3-(3-flucro-4-(pyrrolof2,1-f1[1,2 Altriazin-4-yloxy)phenylamino)-3-
oxopropanoate

20
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To a solution of 3-fluoro-4-(pyrrolo[2,1-f][1,2 4]triazin-4-yloxy)benzenamine
(112 mg, 0.459 mmol, Compound C of Exampls 22) in methyiens chloride (4 mL) at
0 °C was addad 96 jL (0.55 mmol) of diisopropylethylamine followed by 61 uL (0.48
mmol) of ethryl 3-chloro-3-oxopropanoate. The reaction was stirred at 0 °C for 1 h
and was then quenched with 10 ml of saturate NaHCO; solation. The aqueous layer
was extracted with chloroform (3 x 15 mL). The combined organic extracts were
dried over enhydrous Na,SO; and concentrated in vacuo to give the crude product as a
yellow oil that solidified on standing (180 mg). 'H NMR (CDCls) 5 9.45 (br s, 1H),
7.89 (s, 1H), 7.71 (dd, 1H, J = 2.5, 1.5 Hz), 7.68 (dd, 1H, J = 11.8, 2.2 Hz), 7.18 (m,
2H), 6.93 (dd, 1H, J = 4.4, 1.4 Hz), 6.78 (dd, 1H, J= 4.4, 2.6 Hz), 4.19 (q, 2H,J =72
Hz), 341 (s, 2H), 1.25 (t, 3H, J = 7.2 Hz); MS(BEST") m/ 359.1 M + H)*.

meOH
o O
=y" N

B)  3-(3-Fluoro-4-(pyrrolo[2,1-f][1,2,4]triazin-4-yloxy)phenylamino)-3-

oxopropanoic acld .

To a solution of the sbove crude ethyl 3-(3-fluoro-4-(pyrrolo[2,1-
1,2A4]triazin-4-yloxy)phenylamino)-3-oxopropanoate (180 mg) in ethanol (10 mL)
at 0 °C was added 1 N aq NaOH solution (10 mL). After stirring at 0 °C for 3 b, the
reaction was washed with 20 mL of EtOAc. The EtOAc layer was back-axtracted with
20 mL of 1 N aq NaOH solution. The combined aguecus solution was acidified to pH
5 with 1 N aq HCl solution. The aqueous layer was extracted with BtQAc (3 x 30
mL). The combined organic extracts weze dried over anhydrous Na;SO4 and
concentrated in vacuo to give the crude acid which was used without fixther
pwrification (150 mg). MS(BST") m/ 331.1 (M*+H)*.

C)  N(3-Fluoro-4-(pyrrolo[2,1-f1{1,2,4}trisxin-4-yloxy)phenyl)-N"-
phenylmalonamide
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A solution of 3-(3-fluoro-4-(pyrrolo[2,1-f]{1,24]triazin-4-
yloxy)pbenylamino)-3-oxopropanaic acid (17 mg, 0.052 mmol), BOP reagent (34 mg,
0.077 mmol), 4-methylmorpholine (28 pl., 0.26 nunol), end aniline (4.7 pL, 0.052
mmol) in dimethyiformamide (0.5 L) was stirred at room temperature for 16 h. The
reaction was diluted with BtOAc (4 mL) and washed with water, 10% aq LiCl
solution, and brine (1 x 3 mL each). The organic solution was dried over anhydrous
Na;SO, and then concentrated in vacuo. Purification by flash chromatography on
silica gel (8102, BtOAc/Hexane 7:3) gave the desired compound as a white solid. The
product was lyophilized with acetonitrile / water to give the title compound (12 mg,
57%) as a white powder. *H NMR (CDCly) 5 923 (br s, 1H), 8.22 (br 5, 1H), 7.90 (s,
1H), 7.72 (m, 1H), 746 (d, 1H, J = 82 Hz), 7.20 (m, 7H), 6.95 (m, 1H), 6.78 (m, 1H),
3.47 (s, 2H); MS(EST') m/z 406.1 (M+H)™,

EXAMPLE 24

HW“
=" SN
\ "‘u’)
N'-(3-Finoro-4~(pyrrolo{2,11{1,2A)triazin4-yloxy)phenyl)-N"-(4-
finorophenyl)malonamide
A solution of 3-(3-fluoro-4-(pyrrolo[2,1-][1,2,4]triazin-4-
yloxy)phenylamino)-3-oxopropanoic acid (18 mg, 0.55 minol, Compound B of
Example 23), BOP reagent (36 mg, 0.082 mmol), 4-methylmorpholine (30 uL, 0.27
mmol), and 4-fluorcaniline (5.2 pL, 0.055 mmol) in dimethylformamide (0.5 mL) was
stirred at room temperature for 16 h. The reaction was diluted with EtOAc (4 mL)
and washed with water, 10% ag LiCl solution, and brine (1 x 3 mL each). The organic
solution was dried over anhydrous Na;SO, and then concentrated in vacuo.
Purification by flash chromatography on silica gel (SiO2, BtOAc/Hexane 7:3) gave the
desired compound as & white solid. The product was lyophilized with acetonitrile /
water to give the title compound (14 mg, 61%) as s white powder. 'H NMR (CDCly)
59.28 (br s, 1H), 8.64 (br s, 1H), 7.89 (s, 1H), 7.73 (dd, 1H, 7 =225, 1.5 Hz), 7.69 (dd,
-76-
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1H, J = 11.6, 1.9 Hix), 7.42 (m, 3H), 7.21 (m, 1H), 6.97 (m, 3H), 6.80 (dd, 1H, J=4.5,
2.6 Hz), 3.49 (s, 2H); MS(EST') m/z 424.1 M+ H)".

EXAMPLE 25
N N
TIYC,

N'-(3-Fluoro-4-(thieno[3,2-d]pyrimidin-4-yloxy)phenyl)-N"{4-

A)  3(4-Flnorophenylamino)-3-cxopropancic acid

To a solution of ethyl 3-chloro-3-oxopropanoate (5.0 mL, 40 mmol, Aldrich)
in methylene chloride (100 mL) at 0 °C was added diisopropylethylamine (8.4 mL, 48
mmol) followed by 4-flucroaniline (3.6 mL, 38 mmol, Aldrich). The reaction was
stirred at room temperature overnight and was then quenched with 100 mL of
saturated NaHCOy solution. The aqueous layer was extracted with chlaroform (3 x
100 mL). The combined argemic extracts were dried over anhydrous NagSOy and
concentrated in vacuo to give the crode prodnct as a yellow oil that solidified on
standing (10 g). "H NMR (CDCls) §9.30 (br s, 1H), 7.55 (m, 2H), 7.05 (t, 2H, J= 8.8
Hz), 4.28 (q, 2H, J = 7.2 Hz), 3.49 (s, 2H), 1.35 (t, 3H, J = 7.1 Hz); MS(EST") m4k
226.1 M+ H)*,

The sbove ester was dissolved in 100 mL of ethanol and cooled to 0°C. 1 N
aq NaOH solution (100 mL) was added and the reaction was stirred at 0 °C for 1 b
The reaction was concentrated to remove ethanol. The agueous solution was extracted
with BtOAc (50 mL) and was then made acidic with 1 N ag HCI solution. The
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aqueous solution was extracted with EtOAc (5 x 100 mL). The combined organic
extracts were dried over anhydrons Naz;SO, and concentrated in vacuo to give the
crude product (6.31 g, B4%) as a yellow solid which was used without farther
puxification. "H NMR (DMSO-ds) § 12.9 (br s, 1H), 10.3 (br s, 1H), 7.59 (m, 2H),
7.16 (t, 2H, J = 8.9 Hz), 3.34 (s, 2H); MS(BST") m/ 198.4 M+ H)*.

gboasacy

B)  N'-(3-Fluoro-4-hydroxyphenyl)-N*-(4-flucrophenyl)malonamide

To a solution of 2-fluoro-4-nitrophenol (1.00 g, 6.37 mmol) in 4 mL of
tetrahydrofuran and 6 mL of methenol at 0 °C was added zinc dust (2.08 g, 31.8
mmol, <10 micron) followed by ammonium chloride (1.70 g, 31.8 mmol). The
mixture was stirred at room temperature overnight. The heterogeneous mixture was
filtered through a thin pad of Celite® with methanol and the filtrate was concentrated
in vacuo to give a brown solid which was used without further purification (656 mg,
81%).

3-(4-Fluoropbenylamino)-3-oxopropanoic acid (197 mg, 1.00 mmol) was
dissolved in 4 mL of dimethylforrnamide, Triethylamine (140 pL, 1.00 mmol) was
added and the solution was cooled to 0 °C. 4-Amino-2-fluorophenol (127 mg, 1.00
mmol, Aldrich) was added followed BOP reagent (442 mg, 1.00 mmol). The reaction
was allowed to warm to room temperature and was then stirred at room temperature
for 3 h. The reaction mixture was concentrated to remove methylene chloride and
water was added to precipitate the product. Filtration and tritnration with water gave
the title compound (211 mg, 69%) as a white solid. 'H NMR (CD,0D) §7.61 (m,
2H), 7.51 (dd, 1H, J =13, 2.5 Hz), 7.08 (m, 3H), 6.88 (t, 1H, J=9.4 Hz), 3.51 (s,
2H); MS(BST) mz 3074 M+ H)*.

O  N'-(3-Fluoro-4-(thieno[3,2-d]pyrimidin-4-yloxy)phenyl)}-N’-(4-
fluorophenymalonamide
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N'-(3-Fluoro-4-hydroxyphenyl)-N*<(4-finarophenyl)malonamide (46 mg, 0.15
mmol), 4-chlarothienof3,2-dlpyrimidine (17 mg, 0.10 mmol), cesiom carbonate (49
mg, 0.15 mmol), and copper(T) chloride (10 mg, 0.10 mmol) were placed in a test
tube. The tube was sealed, finshed with nitrogen, charged with 1-methyl-2-
pyrrolidinons (0.3 mL) followed by 2,2,6,6-tetramethyl-3,5-heptanedione (4.0 pL,
0.02 mmol). The reaction was stirred at 120 °C for 2 h. The reaction mixture was
purified by preparative HPLC. The appropriate fraction was concentrated to remove
methznol and the resulting aqueous solution was made basic with saturated NaHCO;
solution (5 mL). The aqueous solution was extracted with BtOAc (3 x 10mL) and the
combined organic extracts ware dried over anhydrous NeeSO4 and concentrated in
vacuo to give the desired product as a colorless oil. Lyophilization with methanol /
water gave the title compound (23 mg, 52%) as a white solid. 'H NMR (CD;OD) 3
8.54 (s, 1H), 8.21 (4, 1H, J= 5.5 Hz), 7.69 (dd, 1H, J = 12.4, 2.0 Hz), 749 (m, 3H),
7.27 (m, 2H), 6.96 (t, 2H, J = 8.9 Hz), 3.47 (s, 2H); MS(EST) mz 441.1 M + H)*.

EXAMPLE 26
PER S RO

N'-(3-Fiuoro-4-(thieno[2,3-d}pyrimidin-4-yloxy)pheny)-N"-(4-
flaorophenyl)malonamide

N'-(3-Fluoro-4-hydroxyphenyl)-N?-(4-fluorophenylymalonamide (46 mg, 0.15
mmol, Compound B of Exampie 25), 4-chilorothieno[2,3-d]pyrimidine (17 mg, 0.10
mmol), cesium carbonate (49 mg, 0.15 mmol), and copper(T) chloride (10 mg, 0.10
mmol) were placed in a test tube. The tube was sealed, flushed with nitrogen, charged
with 1-methyl-2-pyrrolidinone (0.3 mL) followed by 2,2,6,6-tetramethyl-3,5~
heptanedione (4.0 L, 0.02 mmol). The reaction was stirred at 120 °C for 1 h. The
reaction mixture was purified by preparative HPL.C. The appropriate fraction was
concentrsted to remove methanol and the resulting aquecus solution was mads basic
with saturated NaHCOs solution (5 ml). The aqueous solution was extracted with
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EtOAc (3 x 10 mL) and the combined argemic extracts were dried over anhydrous
Na;SO, and concentrated in vacuo to give the desired product as a colorless oil.
Lyophilization with methanol / water gave the title compound (27 mg, 61%) as a
white solid. '"H NMR (DMSO-dy) 8 10.7 (s, 1H), 10.4 (s, 1H), 8.77 (s, 1H), 8.15 (4,
1H, J =59 Hz), 7.95 (dd, 1H, J = 12.8, 2.0 Hz), 7.85 (d, 1H, /= 5.9 Hz), 7.77 (m,
2H), 7.54 (m, 2H), 7.30 (t, 2H, J = 8.8 Hz), 3.48 (s, 2H); MS(EST") m/z 441.1 M + H)

+

EXAMPLE 27

g
T
N

N., &

N
1-(3-Fiuoro-4-(pyrrolo{2,1-fi[1,24]triazin-4-yloxy)phenyl)-3-(2-(4-fluorophenyl)-
acetyDthiourea

To a homogeneous sclution of sodium thiocysnate (21 mg, 0.26 mmol) in
ethyl acetate (1 mL), at room temperatire under a nitrogen atmosphere, was added 4-
fluorophenyl-acetyl chloride (28 pL, 0.20 mmol). The mixture was stirred for 30
minutes before being added directly to a homogensous solution of 3-fluoro-4-
(pymrolo[2,1-/1{1,2,4]-triazin-4-yloxy)benzenamine (37 mg, 0.15 mmol, Compound C
of Exainple 22) in anhrydrous dichloromethane (3 mL), under a nitrogen atmosphere,
The mixture was stirred at ambient temperature for 4 h before being concentrated in
vacuo. Purification by silica gel (Merck KGaA, 230-400 mesh particle size) flagh
chromatography, eluting with chloroform, affarded the title compound (55 mg, 83%).
'H NMR (CDCly) 5 12.41 (s, 1H), 8.50 (s, 1H), 7.97 (s, 1H), 7.92 (m, 1H), 7.81 (m,
1H), 742 (m, 1H), 7.35-7.25 (m, 3H), 7.17-7.10 (m, 2H), 7.05-7.02 (m, 1H), 6.85-
6.90 (m, 1H), 3.72 (s, 2H); HRMS(ESD), 440.0993 (M + H)* calc, 440.0988 (M + H)*
found.

EXAMPLE 28
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1~(3-Fluoro-4-(5-methylpyrrolo[2,1-f][1,2,4}triazin-4-yloxy)phenyl)-3-(2-(4-
fluorophenylacetyDthicurea

o
&

4A)  4-(2-Fluoro-4-nitrophenoxy)-5-methylpyrrolo[2,1-f1[1,2,4]triazine

To a mixture of 4-chloro-5-methylpyrrolo[2,1-1[1,2,4]triazine (3.37 g, 20.11
mmol, PCT Appl. WO 2000/071129, U.S. pat. application 2003/0186982, the
disclosure of which is herein incorparated by reference) and 2-fluoro-4-nitrophenol
(3.48 g, 22.12 mmeol) in anhydroug DMF (100 mL), stirred for 5 minutes under a
nitrogen atmosphere, was added anhiydrous potessinm carbonate (6.11 g, 44.24
mmol). The mixture was heated at 60 °C for 15 h before 2-fluoro-4-nitrophenol (1.00
g 6.37 mmol) was added and stirring continued at 60 °C for 4.5 h. The mixture was
coaled to room temperature, diluted with dichloromethane, washed sequentially with
water and 10% aqueous lithinm chloride, dried over anhydrous magnesium sulfate and
concentrated in vacuo to yicld a tan solid. Purification by silica gel (Merck KGaA,
230-400 mesh particle size) flash chromatography, eluting with chloroform, afforded
the title compound (4.19 g, 72%) as a pale yellow solid. "H NMR (CDCl) 5 8.20-
8.13 (m, 2H), 7.83 (s, 1H), 7.73 (d, 1H, J= 2.6 Hz); 7.58-7.53 (m, 1H), 6.69 (d, 1H, J
=2.4 Hz), 2.62 (s, 3H); HRMS(ES]), 289.0737 (M + H)" calc, 289.0733 M + H)*
found.
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B)  3-Fluoro-4-(5-methylpyrrolo{2,1-fI[1,2 4]triaxin-4-yloxy)benzenamine

To a heterogencous mixture of 4-(2-fluoro-4-nitrophenoxy)-5-
methylpymolo[2,1-f1{1,2,4}triazine (3.04 g, 10.55 mmol) in anhydrous methanol (60
mL) and anhydrous tetrahydrofaran (40 mlL), at ambient temperature under nitrogen
stmosphere, was added zinc dust (6.90 g, 105 mmol) and ammonium chloride (5.64g,
105 mmol). The mixture was stirred for 7 b before the catalyst was filtered off and
the filtrate was concentrated in wacuo to a pale yellow solid which was partitioned
between chloroform and water. The aqueous layer was then extracted twice with
chloroform. The combined chloroform layers were washed with water, dried over
anhydrous magpesium sulfate and concentrated in vacuo to yield the title compound
(2.51 g, 92%) as a solid. *H NMR (CDCly) § 7.86 (s, 1H), 7.64 (d, 1H, J = 2.6 Hz);
7.08-7.03 (m, 1H), 6.61 (d, 1H, J = 2.4 Hz), 6.55-6.45 (m, 2H), 3.78 (s, 2H), 2.60 (s,
3H); HRMS(ESI), 259.0995 (M + H)* calc, 259.0997 (M + H)* found.

0O  1-(3-Finoro-4-(S-methylpyrrolo[2,1-f][1,2,4]trinxin-4-yloxy)phenyl)-3-(2-
(4-fluorophenylacetyl)thiourea
3-Fluoro-4-(5-methylpyrrolo[2,1-/1[1,2,4]triazin-4-yloxy)benzenamine (39 mg,

0.15 mmol) was converted to the title compound (42 mg, 62%) in a menner similar to

the preparation of Example 27. 'H NMR (CDCls) 5 12.41 (s, 1H), 8.48 (s, 1H), 7.92-

7.82 (m, 2H), 7.68 (, 1H, J = 2.5 Hz), 7.39-7.27 (m, 4H), 7.15-7.10 (m, 2H), 6.64 (d,

1H, J=2.3 Hz), 3.72 (s, 2H), 2.60 (s, 3H); HRMS(ESI), 454.1149 (M + H)" calc,

454.1154 (M + H)" found.

EXAMPLE 29
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N'-(3-Fluoro-4-(5-methylpyrrolo{2,1/][1,2 Altriazin-4-yloxy)phenyl)-N’-(4-
fluoro-pheny)malonamide
To a homogeneous solution of 3-flucro-4-(5-methylpyrrolo[2,1-
1l[1,2,4]triazin-4-yloxy)benzenamine (52 mg, 0.20 mmol, Compound B of Example
28) and 3-{4-flucrophenylamino)-3-oxopropanoic acid (39 mg, 0.20 mmol,
Compound A of Example 25) in anhydrous DMF (2 mL), at room temperatare under
nitrogen atmosphere, was added diisopropylethylamipe (52 pL, 0.30 mmol). The
mixture was stirred for 5 minutes before o-benzotriazol-1-yl-N,N.N',N"-
tetramethyluronium tetrafinoroborate (96 mg, 0.30 mmol) was added in one portion.
The mixture was stirred for 17.5 h before the reaction was concentrated ir vacuo to
removs volatiles. The resultant regidue was diluted with ethyl acetate and washed
twice with 10% aqueous lithium chloride before being concentrated in vacuo.
Purification by silica gel (Merck KGaA, 230-400 mesh particle size) flash
chromatography, eluting with 1% methanol in chloroform, afforded an off-white solid
that was tritorated and sonicated in the presence of anhytirous ethyl ether (3 mL). The
title compound (66 mg, 75%) was isolated by filtration as & white solid. 'HNMR
(CDCls) 5 9.28 (s, 1H), 8.67 (s, 1H), 7.83 (s, 1H), 7.80-7.73 (m, 1H), 7.67 (d, 18, J =
2.5 Hz), 7.54-7.49 (m, ZH), 7.28-7.26 (m, 2H)}, 7.10-7.02 (m, 2H), 6.64 (d, 1H, J = 2.3
Hz), 3.56 (s, 2ZH), 2.60 (s, 3H); HRMS(ESI), 436.1221 (M + H)"* calc, 436.1230 (M +
H)" found.

1;;0”0,:
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N'-(4-(H-Pyrrolo{1,2-5]pyridazin-4-yloxy)-3-flucrophenyl)-N’<(4-
fluorophenyl)malonamide
A solution of 4-(H-pymolo{1,2-5]pyridazin-4-yloxy)-3-fluorobenzenamine (51
mg, 0.21 mmol, Compound D of Example 19) in DMF (1 mL) was treated with 3-(4-
5 flucrophenylamino)-3-oxopropanoic acid (41 mg, 0.21 mmol, Compound A of
Example 25), DIPEA (42 pL, 0.25 mmol) and TBTU (81 mg, 0.25 mmol) end the
mixture stired at RT for 16 h. The mixtore was concentrated in vacuo to remove the
DMF and the residue was partitioned between EtOAc (2 mL) and saturated sodizm
bicarbonato solution (2 mL). The BtOAc phase was washed with 10% aqueons LiCl
10 (2 mL), brine (2 mL), dried (MgSO,) and concentrated in wacuo. The crode product
was triturated twice with EtOAc and two times with MeOH to give the title compound
(17 mg, 19%) as an off-white solid. "H NMR (DMSO-ds) 5 10.56 (s, 1H), 10.28 (s,
1H), 8.01, (d, 1H, /= 5.4 Hz), 7.92-1.91 (m, 1H), 7.65-7.62 (m, 2H), 7.48-7.44 (m,
2H), 7.22-1.15 (m, 3H), 6.86 (dd, 1H, J =42, 2.7 Hz), 6.72 (dd, 1H, J= 4.4, 1.4 Hz),
15 5.81(d, 1H, J= 54 Hz), 3.51 (s, 2H); MS(EST") m4 423.3 M+ H)".

EXAMPFLE 31

N_H
T

1-(3-Fluoro-4-(5-methyl-6-(2-(4-methylpiperazin-1-ylethoxy)pyrrolo[2,1-]-
20 [1,2,4]triaxin-4-yloxy)phenyl)-3-(2-(4-finorophenylacetyl)thiocurea, bis-
hydrochloride sait
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A)  4(2-Fluoro-4-nitrophenoxy)-5-methylpyrrolo[2,1-f][1,2,4]-triarin-6-yl

pivalate

To a homogeneous soltion of 4-chloro-5-methylpyrrolol2,1-f1[1,2,4]triazin-
6-yl pivalate (1,00 g, 3.74 mmol, Compound D of Example 1) and 2-fluoro-4-
nitrophenol (588 mg, 3.74 mmol) in anhydrous acetomitrile (25 mL), at room
temperature under a nitrogen atmosphere, was added DABCO (462 mg, 4.12 mmol).
The mixture was then beated st 50 °C for 3 h. The mixture was cooled to room
chloride. The aqueous layer was extracted twice with chloroform. The combined
organic layers were wazhed once each with satnrated aqueous emmmonium chioride and
saturated aqueous sodium chloride, dried over anhydrons magnesium sulfate and
concentrated in vacuo to yield a pale yellow solid that was used in the next step
without further purification. MS(ESI") m/z 389.1 M+ H)".

X
= N
HO Noy?
B)  4«(2-Fluoro-4-nitrophenoxy)-5-methylpyrrolo[2,1-f](1,2,4]-triazin-6-ol
To a beterogeneous mixture of 4-(2-fluoro-4-nittophenoxy)-5-
methylpyrrolo[2,1-f]1[1,2,4]-triazin-6-yl pivalate (1.45 g, 3.74 mmol) in absolute
ethanol (19 mL), at room tempegature under a nitrogen atmosphere, was added 1 N
agqueous sodium hydroxide. The reaction mixture was stitred at ambient temperature
for 1.5 h before being neutralized to pH 7 with 1 N aqueous hydrochloride. The
reaction mixture was concentrated to remove ethanol, before being partitionad
between othyl acetate and water, The aqueous layer was extracted twice with ethyl
acetate. The combined organic extracts were washed twice with water, once with
-85-
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saturated aqueous sodium chioride, dried over anhydrous magnesium sulfate and
concentrated in vacuo. Purification by silica gel (Merck KGaA, 230-400 mesh
perticle size) flash chromatography, eluting with 2:1 hexane/ethyl acetate, afforded the
title compound (502 mg, 53% for Steps A-B) as a yellow solid. 'H NMR (CDCls) §
8.20-8.12 (m, 2H), 7.84 (s, 1H), 7.58-7.53 (m, 1H), 7.53 (s, 1H), 4.76 (s, 1H), 2.48 (s,
3H); MS(EST") m 3052 (M + H)".

X
e
(D

N
/

C)  4-(2-Flusro-4-nitrophenoxy)-5-methyl-6-(2-(4-methylpiperazin-1-yi)-

ethoxy)pyrrolo[2,1-f][1,2,4]triaxine

To & homogeneons mixture of 4-(2-fluoro-4-nitrophenoxy)-5-
mmhylpynolo[z,l-_f][l.z,ﬂ-hiazin-k-ol (100 mg, 0.33 mmo}) and triphenylphosphine
(129 mg, 0.49 mmol) in 4 mL of 1:1 anhydrons dichlormethane/anhydrous
tetrahydrofuran, cooled to 0 °C under a nitrogen atmosphere, was added dropwise &
mixtore of 2-(4-methylpiperazin-1-yl)ethanol (71 mg, 0.49 mmol) and
diisopropylazodicarboxylate (0.10 pL, 0.49 mmol) in 2mL of 1:1 anhydrous
dichlormethane/anhydrous tetrahydrofuran. The mixtore was stired and allowed to
warm to room temperature. The reaction was stirred for twelve hours before being
concentrated in vacuo. Ths residus was purified by preparative HPLC (YMC 510
ODS, 30 x 500 mm, 30 minute gradient from 50% to 90% agueous methanol with
0.1% TFA). The sppropriate fractions were combined, neatralized with saturated
aqueous sodium bicarbonate, and then concentrated in wacuo to remove mothanol.
The mixture was extracted with chloroform (3 x 10 mL). The combined organic
lzyers were washed once each with water and brine, dried over anhydrons magnesium
sulfate, and concentrated in vacuo to yield the title compound (34 mg, 24%) as a
yellow solid. "H NMR (CDCls) § 8.20-8.10 (m, 2H), 7.82 (s, 1H), 7.58-7.52 (m, 1H),

NO;

-86-
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749 (s, 1H), 4.16 (t, 2H, J = 5.7 H), 2.87 (t, 2H, J = 5.7 Hz), 2.80-2.40 (m, 8H),
2.45 (s, 3H), 2.31 (s, 3H); MS(EST") m/z 431.3 M + H)*.

:UN
See
)

N
/

D)  3-Fluoro-4-(5-methyl-6-(2-(4-methylpiperazin-1-yl)ethoxy)pyrrolo{2,1-/]-
[1,2 4)triazin-4-yloxy)benzenamine
4-(2-Fluoro-4-nitrophenoxy)-5-methyl-6-(2-(4-methylpiperazin-1-

yDethoxy)pytrolo[2,1-f1[1,2 4}trizzine (20 mg, 0.05 mmol) was converted to the title

compound (16 mg, 87%) in a manner similar to the preparation of Compound B of

Example 28. 'H NMR (CDCly) 5 7.86-7.83 (m, 1H), 7.50-7.38 (m, 2H), 7.09-7.00

(m, 1H), 6.56-6.45 (m, 1H), 4.14 (t, 2H, J = 5.5 Hz), 2.99-2.38 (m, 18H); MS(ESTH)

m/z 4014 (M + H)*.

He

E)  1-3-Fluoro-4-(S-methyl-6-(2-(4-methylpiperazin-1-yl)ethoxy)pyrrolo{2,1-

[1,2,4) triazin-4-yloxy)phenyD)-3-(2~(4-flucrophenylacetyl)thiourea, his-

hydrochloride salt

3-Fluoro-4-(5-methyl-6-(2-(4-methylpiperazin-1-yl)ethoxy)pymolo[2,1-
J111,2,4]-triazin-4-yloxy)benzenamine (18 mg, 0.05 mmol) was converted to the title
componnd (7 mg, 26%) in a manner similar to the prepamtion of Example 27.
Treatment with 1 N agueous hydrochloric acid (0.05 ml., 0.05 mmol), followed by
lyophilization, resulted in the titls compound as a pals yellow solid (5 mg, 64%). 'H
NMR (CD:sOD) 5 8.06-7.99 (m, 2H), 7.83 (s, 1H), 7.79 (s, 1H), 7.48-7.30 (m, 4H),
7.13-7.02 (m, 2H), 4.56-4.45 (m, 2H), 3.87-3.59 (m, 4H), 3.09-2.44 (m, 15H);
HRMS(ESI), 596.2255 (M+H)" calc, 596.2261 (M + H)* found.

EXAMPLE 32

-87-
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1-(4~(6~(3-(Dimethylamino)propoxy)-5-methylpyrrelo[2,1-f][1,2,4]trlazin-4-
yloxy)-3-fluorophenyl)-3-(2-(4-fluorophenyDacetyljurea, hydrochloride salt

A)  3-(4-(2-Finoro-4-nitrophenaxy)-5-methylpyrrolo[2,1-f][1,2 Altriaviu-6-
yloxy)-N,N-dimethytpropan-1-amine
To a mixture of polymer bound triphenylphosphine (3 mmol
triphenylphosphine per 1 g of resin, 583 mg, 1.75 mmol) in anhydrous tetrahydrofuran
10 (5 mL), at 0 °C under a nitrogen stmosphere, was added diethylazodicarboxylate (138
KL, 0.87 mmol) dropwise via syringe. The mixtrire was stirred for 15 minutes before
3-dimethyl-aminopropanol (103 pL, 0.87 mmol) was added. After 30 minutes at 0
°C, 4-(2-fluoro-4-nitrophenoxy)-5-methylpyrrolo[2,1-71[1,2,4} triazin-6-0l (133 mg,
0.44 mmol, Compound B of Example 31) was added, and the mixtore was allowed to
15 slowly warm to room temperature. After 14.5 h, the resin was removed by filtration
and rinsed with 1:1 methanol/tetrahydrofaran. The combined filtrate was
concentrated in vacuo to a yellow residue that was used in the next step without
further purification. MS(ESI") m/z 390.2 (M + H)".
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B)  44{6-(3-(Dimethylamino)propoxy)-5-methyipyrrolof2,1-fl[1,2,4]trixzin-4-
yloxy)-3-fluorobenzenamine
3-(4~(2-finoro-4-nitrophenoxy)-5-methylpyrrolof2,1-/][1,2,4]triazin-6-yloxy)-

N, N-dimethylpropan-1-amine (170 mg, 0.44 mmol) was converted to the title

compound in a manner similar to the preparation of Compound B of Example 28.

The resultant yellow solid was used in the next step without farther purification.

MS(EST") m/ 360.3 (M + H)".

C)  144-(6-(3-(Dimethylamino)propoxy)-5-methylpyrrolo{2,1-f][1,24]triazin-
4-yloxy)-3-flnorophenyl)-3-(2-(4-fluorophenyl)acetylyurea, hydrochloride
salt
4-(6-(3«(Dimethylamino)propoxy)-5-methylpyrrolo[2,1-f]{1,2 A]triazin-4-

yloxy)-3-finorobenzenamine (12 mg, 0.03 mmol) was converted to the title compound

(2.5 mg, 13%) in & manner similar to the preparation of Compound E of Example 31,

except that 2-(4-finaropbenyl)-acetyl isocyanate (0.10 mL, 0.04 mmol, Compound C

of Examplo 4) was used instead of benzenesulfonyl isocyanate. 'H NMR (CD;0OD) 5

10.77 (s, 1H), 7.80 (s, 1H), 7.69 (s, 1H), 7.40-7.23 (m, 5H), 7.11-7.02 (m, 3K), 4.15-

4.12 (m, 2H), 3.71 (s, 2H), 3.41-3.36 (m, 2H), 2.97 (s, 6H), 2.44 (s, 3H), 2.31-2.22

(m, 2H); HRMS(ESI), 539.2218 (M + H)* calc, 539.2218 (M + H)* found.

EXAMPLE 33

-89 -
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1{4-{6-(2~(Dimethylamino)ethoxy)-S-methyipyrrolo[2,1-/][1,2 Altriazin-4-yloxy)-
3inorophenyl)-3-(2-(4-fluorophenyl)acetylyures, hydrochloride salt

P
e

A)  2-4-(2-Fluoro-4-nitrophenoxy)-5-methylpyrrolof2,1-)[1,2,4]trlazin-6-
ylaxy)-N,N-dimethylethanamine
4-(2-Fluoro-4-nitrophenoxy)-5-methylpyrrolo[2,1-f1[1,2,4]-triazin-6-0l (91

mg, 0.30 mmol, Compound B of Example 31) was converted to the title compound in

& manner similar to the preparation of Compound A of Example 32, except that N, N-

dimethylethanolamine (75 piL, 0.75 mmol) was used instead of 3-

dimethylaminopropanol and diisopropylazodicarboxylate (148 pL, 0.75 mmol) was

used instead of diethylazodicarboxylate. The residue was purified by preparative

HPLC (YMC S10 ODS, 30 x 500 mm, 30 minute gradient from 70% to 90% aqueous

methanol with 0.1% TFA). The appropeiste fractions were combinsd, neutralizod

with saturated aquecus sodium bicarbonate, and then concentrated in vacuo to remove
methanol. The mixture was extracted with chloroform (3 x 10mlL). The combined
organic layers were washed once each with water and brine, dried over anhydrous
magnesium sulfate, and concentrated in vacuo to yicld the title compound (22 mg,

19%) as & solid. MS(BST") m/z 376.2 (M+H)",

o

»

B)  4{(6-2<(Dimethylamino)ethoxy)-5-methylpyrrolo(2,1-f]1,2 4]txinzin-4-
yloxy)-3-finorobenzenamine
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2-(4-(2-Fluoro-4-nitrophenoxy)-5-methylpyrrolo[2,1-/1(1,2 4]triazin-6-yloxy)-
N, N-dimethylethanamine (22 mg, 0.06 mmol) was converted to the title compound
(20 mg, 100%) in a manner similar to the preparation of Compound B of Example 28.
The resultant yellow glass was used in the next step without further purification.
MS(BSI") m/ 346.3 (M + H)*.

C)  1-(4-(6-2-(Dimethylamino)ethoxy)-5-methylpyrrolo[2,1][12Altriazin-4-
yloxy)-3-flnorophenyl)-3-(2-(4-fiuorophenyl)acetyl)urea, hydrochloride
salt
4~6-(2-(Dimethylamino)ethoxy)-5-methylpyrrolo[2,1-f][1,2,4]triazin-4-

yloxy)-3-flucrobenzenamine (20 mg, 0.06 mmol) was convarted to the title compound

(6.5 mg, 19%) in a manner similar to the preparation of Compound C of Example 32.

'H NMR (CDs0D) 5 10.79 (s, 1H), 7.84 (s, 1H), 7.77 (s, 1H), 7.40-7.21 (m, 5H),

7.10-6.97 (m, 3H), 4.43-4.39 (m, 2H), 3.71 (s, 2H), 3.68-3.62 (m, 2H), 3.03 (s, 6H),

2.48 (s, 3H); HRMS(ESI), 525.2062 (M + H)" calc, 525.2079 M + H)* found.

EXAMPLE 34

. %PJHHOF
o

N'{4-(6-(2<D1methylamino)ethoxy)-5-methylpyrrolo[2,1-f1[1,2,4]triazin-4-
yloxy)-3-flucrophenyl)-N°~(4-fiuorophenyl)malonamide, hydrochloride salt
4-(6-(2«(Dimethylamino)ethaxy)-5-methylpyrrolof2,1-/][1,2,4}triazin-4-

yloxy)-3-fluorobenzenamine (35 mg, 0.10 mmol, Compound B of Example 33) was
converted to the title compound (4.2 mg, 8%) in @ manner similar to the preparation of
Example 29, except that PyBroP (52 mg, 0.11 mmol) was used instead of o-
benzotriazol-1-yl-N,N,N",N’-tetramethyl-uronium tetraflnoroborate. Treatment with 1
N aqueous hydrochloric acid (1 mL, 1 mmol), followed by lyophilization, resulted in

-91-
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the title compound (1.7 mg, 38%) as a pale yellow solid. 'H NMR (CDsOD) 57.83
(s, 1H), 7.77 (s, 1H), 7.62-7.58 (m, 2H), 7.40-7.27 (m, SH), 7.09-7.04 (m, 2H), 4.43-
4.41 (m, 2H), 3.70-3.54 (m, 4H), 3.04 (s, 6F), 2.50 (s, 3H); HRMS(ESI), 525.2062
M + H)* cale, 525.2059 (M + H)* found.

oM
"TYYCL
N
\ N.NJ

N'(4-(6-(3-(Dimethylamino)propoxy)-5-methylpyrrolo{2,1-f1[1,2 4]triazin-4-
yloxy)-3-fluorophenyl)-N’-(4-fluorophenyl)malonamide, hydrochloride salt
4-(6-(3(Dimethylamino)propoxy)-5-methylpyrrolo]2,1-1[1,2,4]trinzin-4-

yloxy)-3-fluorobenzenamine (54 mg, 0.15 mmol, Compound B of Example 32) was
converted to the title compound (13 mg, 15%) in a manner gimilar to the preparation
of BExample 34. 'H NMR (CD;0D) 5 7.83-7.75 (m, 2H), 7.67 (s, 1H), 7.63-7.57 (m,
2H), 7.39-7.27 (m, 2H), 7.05-7.02 (m, 2H), 4.18-4.13 (m, 2H), 3.58 (s, 2H), 3.42-3.36
(m, 2H), 2.96 (s, GH), 2.48-2.42 (m, 4H), 2.32-2.25 (m, 2H); HRMS(ESI), 537.2062
(M-H)" calc, 537.2073 (M-H)" found.

EXAMPLE 36
R~ N
& Q.
.9

N'-(3-Flnoro-4-(5-methyl-6-(2-morpholinoethoxy)pyrrolo[2,1-fl[L 2 4ltrinxin-4-
yloxy)phenyl)-N*-(4-fluorophenyl)malonamide, hydrochloride salt



10

I5

WO 2006/004636 PCT/US2003/022682

b
== YN
4)  4-(2-Finoro-4-nitrophenoxy)-5-methylpyrrolof2,1-f]{1,2 4]triazin-6-0l
To a solution of 4-(2-fluoro-4-nitrophenoxy)-5-methylpymolo[2,1-
11,2 A]triazin-6-yl pivalate (2.40 g, 6.19 mmol, Compound E of Example 1) in a
mixture of 20 mL of THF and 30 mL of EtOH was added 1 N NaOH (12 mL, 12
mmol) dropwise at room tempersture. The resulting solution was allowed to stir for
45 min, by that time HPLC analyzis indicated the completion of the reaction. The
reaction was thus quenched with 13 mL of 1 N HCl. After the organic solvent was
removed under reduced pressure, the product precipitated out and was collected
through filtration. The product obtained is 4-(2-fluoro-4-nitrophenoxy)-5-
methylpymolo[2,1-f1[1,2,4]triazin-6-0l (1.65 g, 88%). MS(EST") m/ 305.1 (M + H)*.

Q2

NO;

"y

B)  4+(2-Fiuoro-4-nitrophenoxy)-5-methyl-6-(2-

morpholinoethoxy)pyrrolo[2,1][1,24]triazine

To a solution of 4-(2-fluoro-4-nitrophenoxy)-5-methylpyrrolo[2,1-
11,2 4]triazin-6-0l (55 mg, 0.18 mmol), 2-morpholincethancl (47 mg, 0.36 mmol),
and polymer-bound PPhy (3.0 mmol/g, 167 mg, 0.50 mmol) in 1 mL of THF at room
temperature was added DIAD (72 mg, 0.36 mmol). The mixture was stirred for 1 h
and HPLC analysis indicated most of the starting material disappeared. The polymer
was filtered off through Celite® and the filtrate was concentrated and purified by
preparative HPLC to afford the title compound (50 mg, 67%). MS(BSI') m/z 418.2
M+H)".
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C)  3-Fluorv-4-(5-methyl-6-(2-morpholincethoxy)pyrrolo[2,1+/1[1,2,4}triazin-

4-yloxy)benzenamine

To a solution of 4-(2-fluoro-4-nitrophenoxy)-5-methyl-6-(2-
morpholinoethoxy)pyrrolof2,1-f][1,2,4]triazine (54 mg, 0.13 mmol) in & mixture of
0.8 mL of THF and 1.2 mL. of McOH were added NH,Cl (70 mg, 1.3 mmol) and Zn
powder (85 mg, 1.3 mmol)., The suspension was allowed to stir at room temperatore
for 2h. Both HPLC analysis and LC-MS analysis indicated the completion of the
reaction and the solid wes thus filtered off. After concentration of the filtrate, the
residoe was taken into 10% MeOH in CH;Cl;. The solution was then filtered again
and the filtrate was concentrated in vaco to provide the title compound (50 mg, 92%).
MS(EST") m/z 388.4 (M + H)*.

D)  N'-(3-Fluoro-4-(5-methyl-6-(2-morpholinoethoxy)pyrrolof2,1-
A12Altriazin-4-yloxy)phenyl)-N’~(4-fluorophenyl)malonamide,
hydrochloride salt
To a solution of 3-fluoro-4-(5-methyl-6-(2-morpholinoethoxy)pyrrolo{2,1-

I[1,2,4)triazin-4-yloxy)benzenamine (16 mg, 0.041 mmol), 3-(4-fluorophenylamino)-

3-oxopropanoic acid (12 mg, 0.06 mmal, Compound A of Example 25) in 1 mL of

THF were added DIEA (0.04 mL) and PyBrOP ( 32 mg, 0.06 mmol) at room

temperature. The reaction was allowed to stir over the weekend and LC-MS analysis

indicated ths formsation of the product, although there was still some staring material
left. The solution was directly subject to preparative HPLC purification and the HPLC
fraction containing the desired product was passed through @ Waters Oasis® MCX
20cc 500mg LP Extraction cartridge and washed with MeOH to remove TFA. After
that, the cartridge was eluted with 7 N NHj, in MeOH and the ammonia solation was

concentrated under rednced pressure to dryness. The residue was then suspended in a

mixture of MeOH and H,0 and a few drops of 1 N HCl was added. The suspension
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became a clear solution and it was frozen in dry ice-acetone bath. The frozen solution
was then lyophilized to afford the title compound (20 mg, 80%). "H NMR (CD,OD) §
7.71 (m, 2H), 7.60 (s, 1H), 7.53 (m, 2H), 7.28 (m, 2H), 7.00 (m, 2H), 4.13 (s, 2H),
3.67 (s, 4K), 2.80 (s, 2H), 2.58 (s, 4H), 2.37 (s, 3H); MS(BSI') m/z 5672 (M + H)*.

EXAMPLE 37

uIan

N., &

N
1-(3-Fluoro-4-(5-methyl-6-(2-morpholinoethoxy)pyrrolo{2,1-f][1,2,4]triazin-4-
Yioxy)phenyl)-3-(2-(4-fluorophenyl)acetyl)thiourea, hydrochloride salt
10 To a solution of 3-fluaro-4-(S-methyl-6-(2-marpholinoethoxy)pyrrolof2, 1-
1,24 trirzin-4-yloxy)benzenamine (30 mg, 0.072 mmol, Compound C of Example
36) in 1 mL of THF was added 2-(4-fluorophenyl)ethanoyl isothiocyanste (19 mg, 0.1
mmol, Compound A of Example 2). The solution was allowed to stir st room
temperature for 2 h and HPLC analysis indicated the completion of the reaction. The
15 reaction was then quenched with NHj in propanol and the resulting sohution was
[ loaded o a preparative HPLC to bo purified. Following a work-up procedsre aimilar
to that for Compound D of Bxample 36, the title compound (13 mg, 30%) was
obteined as a HCl salt. "H NMR (DMSO-ds) & 12.45 (s, 1H), 11.85 (s, 1H), 11.50 (br
s, 1H), 8.15 (s, 1H), 8.10 (s, 1H), 7.90 (d, 1H), 7.50 (xu, 2H), 7.40 (m, 2H), 7.20 (m,
20 2H), 4.50 (br s, 2H), 4.00 (m, 2H), 3.85 (s, 2H), 3.25-3.70 (m, 8H), 2.40 (s, 3H);
MS(BST) m/ 583.2 (M + H)*.




10

15

N ~

WO 20060004636 PCT/US2005/022682

2-Fluoro-N-(3-flnoro-4-(S-methyl-6-(Z-morpholinoethoxy)pyrrolo[2,1-

11,2 A}triaxin-4-yloxy)phenyl)-5-methylbenzamide, hydrochloride salt

Following a procedure similar to that for the synthesis of Compound D of

Example 36, 3-fluoro-4-(5-methyl-6~(2-morpholinoethoxy)pyrrolof2, 1-
71[1.2Atriazin-4-yloxy)benzenamine (16 mg, 0.042 mmol, Compound C of Example
36) was converted to the titls compound (5.6 mg, 23%) as a HCl salt. 'H NMR
(CDsOD) 87.85 (d, LH), 7.80 (s, 1H), 7.69 (s, 1H), 7.55 (m, 1H), 7.50 (m, 1H), 7.35
(m, 2H), 7.13 (m, 1H), 4.22 (m, 2H), 3.73 (m, 4H), 2.88 (m, 2H), 2.66 (m, 4H), 2.44
(s, 3H), 2.38 (s, 3H); MS(EST") mf 262.3 M + H)*.

EXAMFLE 39

N
TV,
=1 SN

No?

1-(3-Fluoro-4-(5-methyl-6-(3-morpholinopropoxy)pyrrolo[2,1-1[1,24]triazin-4
yloxy)pbenyl)-3-(2-(4-fluoropbenylacetyl)thiourea, hydrochloride salt

A)  4-(2-Fluoro-4-nitrophenoxy)-S-methyl-6-(3-
morpholinopropoxy)pyrrolo{2,1-f](1,2,4]triazine
Following a procedure similar to that for the synthesis of Compound B of
Bxample 36 , 4-(2-fluoro-4-nitrophenoxy)-5-methylpyrrolo[2,1-/[1,2,4]triazin-6-0l
{50 mg, 0.16 mmol, Compound A of Example 36) was converted to the title
compound (32 mg, 46%). MS(BST") m/&z 432.2 M + H)*.



o
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B)  3-Flooro4-(5-methyl-6-(3-morpholinopropoxy)pyrrolo[2,1-
fI[1,2,4}iriazin-4-yloxy)bensenamine

Following a procedure similar to that for the synthesis of Compound C of
5 Example 36, 4-(2-fluoro-4-nitrophenoxy)-5-methryl-6-(3-
morpholinopropoxy)pymolo[2,1-/1[1,2 4]triazine (31 mg, 0.072 mmol) was converted
to the title compound (28 mg, 95%). MS(EST") mk 402.3 (M + H)".

C)  1-(3-Fluoro-4-(5-methyl-6-(3-morpholinopropoxy)pyrrolof2,1-
10 JI[1,2A)triazin-4-yloxy)phenyl)-3-(2-(4-fluorophenyl)acetyl)thiourea,
hydrochloride salt i
Following a procedure similar to Compound D of Example 36, 3-fluoro-4-(5-
methyl-6-(3-morpholinopropoxy)pyrrolo[2, 1-][1,2,4]triazin-4-yloxy)benzenamine
(28 mg, 0.07 mmol) was converted to the title compound (30 mg, 68%) as a HCI zalt.
15 'HNMR (DMSO-ds) 12.45 (s, 1H), 11.80 (s, 1H), 11.65 (br s, 1H), 8.00 (s, 2H), 7.90
(d, 1H), 7.50 (m, 2H), 7.40 (m, 2H), 7.25 (m, 2H), 3.10-4.10 (m, 16H), 2.40 (s, 3H);
MS(ESI" m/z 5972 (M + H)".

REhihe
e

Ethyl 4-(2-fluoro-4-(3-{4-flucrophenylamino)-3-oxopropanamido)phenoxy)-5-
methylpyrrolo[2,1-f](1,2,4]triaxine-6-carboxylate
Following a procedure similar to that for the synthesis of Compound D of
Example 36, ethyl 4-(4-amino-2-fluorophenoxy)-5-methylpyrolof2,1-
25  fi[1,2,4]triazine-6-carboxylate (70 mg, 0.21 mmol, Compound B of Example 6) was
-97-



\0O

WO 2006/004636 PCT/US2005/022682

converted to the title compound (50 mg, 47%). 'H NMR (DMSO-ds) 8 10.50 (s, 1H),
10.30 (s, 1H), 8.45 (s, 1H), 8.16 (s, 1H), 7.90 (d, 1H), 7.67 (m, 2H), 7.51 (t, 1H), 7.40
(t, 1H), 7.20 (m, 2H), 4.33 (q, 2H), 3.52 (s, ZH), 2.77 (s, 3H), 1.35 (1, 3H); MS(EST)
m/ 510.1 (M + H)*.

. EXAMPLE 41

M{PWO

N*'-(3-Fluoro-4-(6-(hydroxymethyl)-5-methylpyrrolo[2,1-f][1,2,4]trinzin-4-
yloxy)phenyD)-¥°-(4-fluorophenyDmalonamide

10 To & salution of ethyl 4-(2-fluoro-4-(3-(4-fluorophenylamino)-3-
oxopropanamido)phenoxy)-5-methyipyrralol2, 1-f][1,2,4 ]trizzine-6-carboxylate (66
mg, 0.13 mmol, Example 40) in 20 mL of THF at -78 °C was added DIBAL-H (1 M,
1.65 mL). The reaction mixture was allowed to stir at -78 °C for 1 h and then at room
temperature for 2 b. At that time, HPLC analysis indicated the completion of the

15 reaction, The reaction was quenched with 4 mL of MeOH, followed by addition of 4
mL of HzO. The mixture was allowed to stir for 0.5 h and then Na;SO; was rdded.
The stirring was continued for 1 h. Filtration and concentration gave rise to the title
compound (50 mg, 82%). 'H NMR (CD:OD) 57.70 (m, 3H), 7.50 (m, 2H), 7.25 (m,
2H), 7.00 (m, 2H), 4.60 (s, 2H), 3.45 (s, 2H), 2.50 (s, 3H); MS(EST') m/ 468.2 (M +

20 H. :
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N'-(3-Finoro-4-(6-formyl-5-methylipyrrolof2,1-fI{1,2 Altriazin-4-yloxy)pheny])
N’-(4-finorophenyDmalonamide
To a solution of N'-(3-fluoro-4-(6-(hydroxymethyl)-5-methylpyrrolo[2,1-

AA1.2,4]txinzin-4-yloxy)pheuyl)-¥- (4-fluorophenylimalonamide (12 mg, 0.026 mmol,
Example 41) in 1 mL of THE was added Dess-Martin periodinane (48 mg, 0.11 mmol,
Aldrich) at room temperature. The mixture was allowed to stir for 2 h and HPLC
analysis indicated total consumption of the starting material. The mixture was filtered
tbrough a plug of SiO2, washed with EtOAc. The organic solvent was then removed
under reduced pressure and the residuc was purified on preparative HPLC to afford
the title compound (10 mg, 83%). MS(EST') m/z 466.2 (M + H)*.

N'-(3-Fluoro-4-(5-methyl-6-((2-morpholinoethylamino)methyl)pyrrolo[2,1-
11[1,2,4}triaxin-4-yloxy)phenyl)-N°-(4-fluorophenyDmalonamide, bis-
trifluoroacetic acid salt

To a sclution of N'-(3-fluoro-4-(6-formyl-5-methylpyrrolo(2,1-f1(1,2 4]triazin-
4-yloxy)phenyl)-N’-(4-fluorophenyl)malonemide (15 mg, 0.032 mmol, Example 42)
in 1 mL of DMF were added 2-maorpholinoethanamine (21 mg, 0.16 mmol), DIRA

. (0.04 mL) and NaBH(OAc)s (52 mg, 0.2 mmol). The mixture was allowed to stir at

room ternpezature for 4 days. HPLC analysis and LC-MS analysis indicated formation
of the product. The solution was then dizsolved in MeOH and purified by preparative
HPLC to give the title compound (4 mg, 21%) as a 2eTFA salt. 'H NMR (CD;0D) &
7.92 (s, 1H), 7.82 (s, 1H), 7.70 (d, 1H), 7.50 (m, 2H), 7.28 (m, 2H), 6.98 (m, 2H),

431 (s, 2H), 3.68 (s, 4H), 3.20 (m, 4H), 2.82 (m, 2H), 2.65 (5, 4H), 2.56 (s, 3H);
MS(EST) m/z 5802 (M + H)*.

EXAMPLE 44



i s

N'-(3-Flnoro-4-(5-methyl-6-((4-methylpiperazin-1-y)methyl)pyrrolo[2,1-
Jl[1,2,4]triszin-4-ylaxy)phenyl)-N’<(4-flnoropheny)malonamide, bis-
trifluoroacetic acid salt
5 Following a procedure similer to that for the synthesis of Example 43, N'-(3-
fluaro-4-(6-formyl-5-methylpyrrolo[2,1-f)[1,2,4)triazin-4-yloxy)pheayl)-N>-(4-
ﬂuomphenyl)r.mlommida (15 mg, 0.032 mmol, Example 42) was converted to the
title compound (4 mg, 23%) as & 2¢TFA salt. MS(ESI") m/i 550.2 (M + H)*.

10 EXAMPLE 45
\ i \
H o JTTYC,
= VN
\_\c»-m
N1.(3-Fluoro-4-(5-methyl-6-(2-(4-methylpiperazin-1-yl)ethoxy)pyrrolof2,1-

/1[1,2,4]triazin-4-yloxy)phenyl)-N>-(4-fluorophenyl)malonamide, bis
hydrochloride salt

QL

A)  4-(2-Fluoro-4-nitrophenoxy)-5-methyl-6-(2-(4-methyipiperazin-1-
¥lethozy)pyrrolof2,1-f][1,2 4)triazine
Following & procedure similar to that for the synthesis of Compound B of
20 Example 36, 4-(2-fluoro-4-nitrophenoxy)-5-methylpyirolo[2,1-f][1,2 4]triezin-6-0l
(55 mg, 0.18 mmo), Compound A of Exsmple 36), 2-marpholinoothanol (304 mg, 1.0

15
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mmo}) was converted to the title compound (352 mg, 82%). MS(ESI") m/& 431.2 (M

+H)*.
N
w
5 B) 3Fluoro-4-(5-methyl-6-(2-(4-methylpiperazin-1-yDethoxy)pyrrolof2,1-
JI[1,24)triazin-4-yloxy)benzenamine

Following a procedure similar to that for the synthesis of Compound C of
Example 36, 4-(2-flucro-4-nitrophenoxy)-5-methyl-6-(2-(4-methylpiperszin-1-
ylethoxy)pyrrolof2,141[1,24]tziazine (2.90 g, 6.74 mmol) was canverted to the title

10 compound (1.38 g, 51%). MS(ESI') mk 401.3 (M + H)".

C)  N'-(3-Fiuoro-4-(5-methyl-6-(2-(4-methylpiperazin-1-yl)ethoxy)pyrrolo[2,1-
fli1,2 Altriazin-4-ylaxy)pheay)-V'{4-finorophenyDomlonsmide, bls-
hydréachloride salt

15 Following a procedure similar to that for the synthesis of Compound D of

Example 36, 3-fluaro-4-(5-methyl-6-(2-(4-methylpiperazin-1-yl)ethoxy)pyrrolo{2,1-

f111,24]triazin-4-yloxy)benzenamine (60 mg, 0.15 mmol) was converted the title

compound (30 mg, 46%) as a 2¢HCl salt. 'H NMR (DMSO-de) 5 10.63 (s, 1H), 10.37

(s, 1H), 8.04 (s, 1H), 7.99 (s, 1H), 7.80 (d, 1H), 7.61 (m, 2H), 740 (m, 2H), 7.16 (m,

20 -2H), 442 (bx s, 2H), 3.38-3.60 (m, 1080, 2,81 (s, 3H), 2.40 (s, 3H); ). MS(EST") m%

580.3 M + H)*:

b\xﬁ;@r“ﬂra
»
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1-(3-Fluoro-4-(5-methyl-6-(2-(4-methylpiperazin-1-yDethoxy)pyrrolo[2,1-

Jl[1,24}triazin-4-yloxy)phenyl)-3-(2-(4-fluoropbenyl)acetyljurea, bis-

hydrochloride salt
To & solution of 3-fluaro-4-(5-methyl-6-(2-(4-methylpiperazin-1-

yhethoxy)pymole{2,1-f](1,2,4]triazin-4-yloxy)benzenamine (20 mg, 0.05 mmol,
Compound B of Example 45) in 1 mL of THF at room temperature was added a
solution of 2-(4-fluprophenyl)acetyl isocyanate in toluene (0.36 M, 0.18 mL,
Compound C of Example 4) and the solution was allowed to stir overnight: HPLC
analyzis and LC-MS analysis indicated the completion of the reaction and the organic
solvent was thus removed under reduced pressure. The residue was purified on
preparative HPLC. The title compound (15 mg, 46%) was finally obtained as a 2«HCI
salt after a work-up similar to that described for Compound D of Example 36. 'H
NMR (DMSO0-dg) 5 11.02 (s, 1H), 10.58 (s, 1H), 8.04 (s, 1H), 7.99 (s, 1H), 7.70 (d,
1H), 7.35 (m, 4H), 7.16 (m, 2H), 4.44 (br.s, 2H), 3.40-3.70 (m, 12H), 2.81 (s, 3H),
2.39 (s, 3H); MS(EST") m/ 580.1 (M + H)*.

EXAMPLE 47
oy
\ N.;J

3-Acetyl-N-(3-fluoro-4-(5-methyl-6-(2-(4-methylpiperazin-1-
yl)ethoxy)pyrrolo[2,1-f](1,24]triszin-4-yloxy)phenyl)benzamide, bis-
hydrochloride salt
Following a procedure similar to that for the synthesis of Compound D of

example 36, 3-fluoro-4-(5-methyl-6-(2-(4-methylpiperazin-1-yl)ethoxy)pyrrolo[2, 1-

71[1,2,4)triszin-4-yloxy)benzenamine (20 mg, 0.05 mmol, Compound B of Example
45) was converted to the title compound (11 mg, 35%) as a 2¢HCI salt. 'H NMR
(CD,0D) & 8.20 (=, 1H), 7.90 (m, 2H), 7.84 (s, 1H), 7.80 (s, 1H), 7.70 (m, 1H), 7.50
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(m, 2H), 7.32 (m, 1H), 4.54 (m, 2H), 3.60-4.10 (m, 10H), 3.08 (s, 3H), 2.50 (s, 3H);
MS(BST) m/iz 547.2 (M + H)*.

N<(3-Fluoro-4-(5-methyl-6-(2-(4-methylpiperazin-1-yl)ethoxy)pyrrolof2,1-
f1[1,24]triazin-4-yloxy)phenyl)nicotinamide, tris hydrochloride salt
Following a procedure similar to that for the synthesis of Compound D of
Example 36, 3-fluoro-4-(5-methyl-6-(2-(4-methylpiperazin-1-yl)ethoxy)pyrrolo[2,1-
10  fI[1,2Altriazin-4-yloxy)benzenamine (20 mg, 0.05 mmol, Compound B of Example
45) was converted the tile compound (10 mg, 32%) as a 3¢HCl salt. '"H NMR
(CD;OD) 8 9.46 (s, 1H), 9.20 (d, 1H), 9.08 (d, 1H), 8.29 (m, 1H), 7.92 (d, 1H), 7.81
(s, LH), 7.82 (s, 1H), 7.61 (m, 1H), 7.42 (m, 1H), 4.54 (m, 2H), 3.82-4.05 (m, 10H),
3.05 (s, 3H), 2.51 (s, 3H); MS(BST*) m/z 506.2 (M + H)*.
15

o, o
SO

2-Flaoro-N-(3-fluoro-4-(5-methyl-6-(2-(4-methylpiperazin-1-
ylethoxy)pyrrolo[2,1-f1{1,2,4]triazin-4-yloxy)phenyl)-5-methylbenzamide, bis-
20 hydrochloride salt
Following a procedure similar to that for the synthesis of Compound D of
Example 36, 3-fluaro-4-(5-methyl-6-(2-(4-roethylpiperazin-1-yl)ethoxy)pyrmrolof2,1-
7I[1,2,4]triezin-4-yloxy)benzenamine (20 mg, 0.05 mmol, Compound B of Example
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45) was converted to the title compound (8 mg, 26% yleld) as a 20HC] salt. 'H NMR
(CD;0D) &7.85 (d, 1H), 7.85 (s, 1E]), 7.80 (s, 1), 7.55 (m, 1H), 7.50 (m, 1H), 7.33
(m, ZH), 7.13 (t, 1H), 4.54 (m, 2H), 3.70-4.10 (m, 10H), 3.04 (s, 3H), 2.50 (s, 3H),

2.37 (s, 3H); MS(EST") m% 537.2 M + H)*.
n ;

4-(2-Fluoro-4-(2-fivoro-5-methylbenxamido)phenoxy)-5-nethyl-N-(2-
morpholinoethyl)pyrrolo[2,1-f)[1,2,4}triazine-6-carboxamide, hydrochloride salt

R R
i

A)  4-Hydroxy-S-methylpyrrolo[2,1-7][1,2 4]triazine-6-carboxylic acid

To a sohution of ethyl 4-hydroxy-5-methylpyrrolof2, 1-f1[1,2 4 ]triazine-6-
carboxylate (442 mg, 2.0 mmol) (sec exampls 6 of US Pat, App. 20030186982, the
disclosure of which is herein incorporated by reference ) in 10 mL of THF was added
a solution of NeOH (1 N, 6.0 mL). The mixture was heated at 60.°C overnight and
HPLC enalysis indicated the completion of the reaction. After cooling down, the
solution was nentralized with 6.0 mL of 1 N HCL The organic solvent wes then
removed and the solid was collected after filtration to the title compound (350 mg,
919). MS(BST') m/ 194.2 (M + H)*.

H

NOp
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B)  4-(2-Flnoro-4-nitrophenoxy)-5-methyl-N-(2-morpholinoethyDpyrrolo[2,1-
fl[1,24]triaxine-6-carboxamide

A suspension of 4-hydroxy-5-methylpyrrolo[2,1-f]{ 1,2 4]triazine-6-carboxylic
acid (100 mg, 6.52 mmol) in 2 mL of POCl; was heated at 110 °C for 4 h. The
suspeasion became a clear solution and the excess of POCly was removed with
toluene. The residne was then dissolved in 5 mlL of acetonitrile at 0 °C. To this
soluticn were added EtzN (0.72 mlL, 5.2 mmo}) and 2-morpholinoethanamine (0.13
mL, 1.04 mmol). The mixture was stirred for 0.5 h and HPLC analysis indicated the
formation of the product. The solution was then diluted with EtOAc and washed with
H;0 and brine. The organic layer was dried over MgSO,. After filtration and
concentration, the crude material was carried to the next reaction.

The crude material was dissolved in 2 mL of acetonitrile and to it were added
2-fluoro-4-pitrophenol (94 mg, 0.60 mmol) and DABCO (78 mg, 0.70 1omol). The
reaction was allowed to stir for 1 h and HPLC analyxis indicated the completion of the
reaction. After concenimation, the residue was purified on preparative HPLC to give
the title compound (75 mg, 33%). MS(EST") mz 4452 M + H)".

NH;

O 3L
\ N~N4|
0  4-(4-Amino-2-fluorophenoxy)-5-methyl-N-(2-
morpholinoethyl)pyrrolo[2,1-f][1,2 4]trinzine-6-carboxamide
Following a procedure similar to that for the synthesis of Compound C of
Example 36, 4-(2-fluoro-4-nitrophenoxy)-5-methyl-N-(2-
morpholinoethyl)pyrrolof2,1-f1[1,2 Altriazine-6-carboxamide (75 mg, 0.17 mmol) was
converted to the title componnd (65 mg, 92%). LCMS(EST*) mk 4153 (M + H)*.

D)  4-(2-Fluoro-4-(2-fluoro-5-methylbenzamido)phenoxy)-5-methyl-N-(2-
morpholinoethyl)pyrrolo{2,1-1{1,2 4]triazine-6-carbaxamide,
hydrochloride salt
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To a sohition of 4-(4-amino-2-fluorophenoxy)-S-methyl-N-(2-
morpholinoethyl)pyrrolo[2,1-1[1,2 4]Jtriazine-6-carboxamide (25 mg, 0.06 mmotl) in 1
mL of THF were added Et;N (0.2 mL) and a solution of 2-fluoro-5-methylbenzoyl
chioride (20 mg, 0.11 mmol) in 1 mL of THF at room temperature. The mixture was
allowed to stir for 1 h and HPLC analysis indicated the consumption of the starting
material. The reaction was quenched with MeOH. The solution was then
concentrated in vacuo and the residue was purified by preparative HPLC to give the
title compound (8.0 mg, 23%) as a HC] salt. 'H NMR (CD»OD) 5 8.48 (d, 1H), 7.83
(m, 3H), 7.28 (m, 3H), 7.00 (m, 1H), 2.90-4.00 (m, 12H), 2.76 (s, 3H), 2.33 (s, 3H);
MS(BSI" m/k 551.2 (M + H)",

EXAMPLE 51
"0 1 A
8 ’
H o N
AR % N
4=(2-Fluoro-4-(nicotinamido)phenoxy)-S-methyl-N-(2-
1-71[1,2,4]triazine-6-carboxamide,
bis-hydrochloride salt

Following a procedure similar to that for the synthesis of Compound D of
Example 50, 4-(4-amino-2-flucrophenoxy)-5-methyl-N-(2-
morpholinoethyl)pyrrolof2,1-/][1,2,4)triazine-6-carboxamide (30 mg, 0 07 mmo},
Campound C of Example 50) was converted the title compound (16 mg, 39%) as a
2eHCl salt. 'H NMR (CD;OD) 5 9.08 (s, 1H), B.70 (s, 1H), 844 (s, 1H), 8.17 (s, 1H),
7.87 (m, 2H), 7.38 (m, 2H), 7.22 (m, 2H), 3.82 (s, 4H), 3.61 (m, 2H), 2.75 (m, SH);
MS(BST") m/ 5202 M + H)".

EXAMPLE 52

- 106 -
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o

= N
e
/
N-(4-(6-(3-(Dimethylamino)propaxy)-5-methylpyrrolo[2,1/]{1,2,4]triazin-4-
yloxy)-3-flucrophenyl)nicotinamide, dilrydrochloride salt
4-(6-(3-(Dimethylamino)propoxy)-5-methylpyrrolo[2,1](1,2,4]triazin4-
5 yloxy)-3-fluorobenzenamine (54 mg, 0.15 mmol, Compound B of Bxample 32) as
converted to the title compound (8.7 mg, 11%) in a mammer similar to the preparation
of Compound D of Example 36. *H NMR (CDxOD) § 947 (s, 1H), 9.20-9.19 (m,
1H), 9.08-9.07 (m, 1H), 8.30-8.27 (m, 1H), 7.97-7.93 (m, 1H), 7.82 (s, 1H), 7.72 (s,
1H), 7.64-7.61 (m, 1H), 7.43-7.39 (m, 1H), 4.26-4.11 (m, 2H), 3.43-3.39 (m, 2H),
10 2,98 (s, 6H), 2.46 (8, 3H), 2.34-2.30 (m, 2H); HRMS(ESI), 463.1894 (M-H)" calc,
463.1905 (M-H)" found.

==y’ N .

@

15 1-(3-Fluoro-4-(5-lsopropyl-3,4-dihydropyrrolo[2,1/][1,2A]triazin4-
yloxy)phenyl)-3-(2~4-fluorophenylacetyl)thlourea

\8/1
— NH
\ ""'N')

A)  5-Isopropylpyrrolo(2,1-/][1,2Altriazin-4(3H)-one
20 5-Isopropyl-4-oxo-3,4-dihydropyrrolo[2,1-f]{1,2,4] riazine-6-carboxylic acid
(0.025 g, 1.13 mmol, 1.0 equiv, prepared in a manner similar to that described in

o,
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patent epplication : US 2004/063708, herein incorporated by reference in its entiretyz)
was added to polyphosphoric acid (5.0 g) and the reaction mixture was heated to 160
°C for 1 . The reaction was cooled to room temperatnre and quenched with water
(50 ml). The solution was extracted with ethyl acetate (3 x 50 ml), the combined
organic fractions washed with sat NaHCOs (1 x 100 ml), dried (N22SOy), filtered and
concentrated in vacuo. Purification by silica gel (Merck KGaA, 230-400 mesh
particle size) flash chromatography, eluting with 3/1 ethyl acetate / hexane, afforded
the title compound (0.060 g, 30%). MS(BST) m/z 176 (M-H)"; HRMS(ESI), 176.0824
(M-H) cale, 176.0818(M-H)" found.

a
— \N

N,
N

B)  4-Chloro-5-lsopropyipyrrolo]2,1-/](1,24]triazine
5-Isopropylpymrolo[2,1-f][1,2,4]triazin-4(3H)-one (0.035 g, 0.198 mmo], 1.0
equiv) was added to phosphorous oxychioride (2.0 ml, 21.5 mmol, 109 equiv) under a
nitrogen atmosphere. The reaction mixture was heated to reflux for 1.5 h. The
mixture was cooled to room temperature then concentrated in vacuo. The residue was
partitioned between ethyl acetate and saturated aqueous sodium bicarbonate. The
aqueous layer was extracted twice with ethyl acetate. The combined organic washes
were dried over anhydrous magnesium sulfate and concentrated in vacuo to yield a tan
solid that was used in the next step without further purification. MS(BST") m# 196

M +H)*.
be
e
NN
N\ N..NJ

C)  4<(2-Fiuoro-4-nitrophenoxy)-5-lsopropyl-3,4-dihydropyrrolof2,1-
JI124)triazine
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To a mixtore of 4-chloro-S-isopropylpyrrolof2,1][1,2,4]tdiazine (0.038g,
0.194 mmol, 1.0 equiv) and 2-fluoro-4-nitrophenol (0.062 g, 0.388 mmol, 2.0 equiv)
in anhydrous CH3CN (2mL), stirred for five minutes under a nitrogen atmosphere then
was added DABCO (0.044 g, 0.388 mmol, 2.0 equiv) and the reaction mixtore was
heated at 50 °C for 2 h. The mixture was cooled to room temperature and quenched
with 1 N HCl. The solution was extracted with CHzCl; (3 x 30 ml), the combined
organic extracts dried over anhydrous magnesium sulfate, filtered and concentrated in
vacuo. The residue was purified by silica gel (Merck KGeA, 230-400 mesh particle
gize) fiash chromatography, eluting with 2/1 hexane / ethyl acetate, afforded the title
compound (0.048g, 79%). 'H NMR (CDCls) & 8.07-8.13 (m, 2H), 7.77 (s, 1H), 7.68
7.69 (m, 1H), 7.46-7.50 (m, 1H), 6.71-6.72 (m, 1H), 3.53-3.56 (m, 1H), 1.29-1.31 (m,
6H); HRMS(ESI), calc, 317.1050 (M + H)* found, 317.1039.

o

-....\N

N\ N,NJ

D)  3-Fluoro-4-(5-isopropyl-3,4-dihydropyrrolof2,1-f][1,24}txiazin-4-

yioxy)benzenamine

To a heterogeneons mixture of 4-(2-fluoro-4-nitrophenoxy)-5-isopropyl-3,4-
dihydropyrrolo[2,1-f]{1,2,4]triazine (0.044 g, 1.39 mmol, 10 equiv) in 1/1 anhydrous
methanol / tetrabhydrofuran (2 mL), at ambient temperature under nitrogen atmosphere,
was added zinc dust (0.090 g, 0.139 mmol, 1.0 equiv) and ammorium chloride (0.075
g, 1.39 mmol, 10 equiv). The mixture was stirred for 4 h before the catalyst was
filtered off and the filtrate was concentrated in vacuo to yield the title compound
(0.040g, 100%) as a solid, that was used without further purification. HRMS(ESI),
287.1308 (M + H)* calc, 287.1300 (M + H)* found.

E)  1-(3-Fluoro-4-(S-lsopropyl-34-dihydropyrrolof2,1-f][1,2,4}triaxin-4-
yioxy)phenyl)-3-(2-(4-fluorophenyl)acetyl)thiourea
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To a homogeneous solution of sodium thiocyanate (0.037 g, 0.46 mmol, 3.3
equiv) in ethyl acetate (1 mL), at room temperature under a nitrogen atmosphere, was
added 4-fluorophenyl-acetyl chloride (0.048 ml, 0.35mmol, 2.5 equiv). The mixture
was stirred for 2 h before being added directly to a homogeneous solutjon of 3-fluoro-
4-(5-isopropy}-3 4-dihydropyrrolo[2,1-/1[1,2.4] riazin-4-yloxy)benzenamine (0.040g,
0.139 mmol, 1.0 equiv) in anhydrous 1/1 THF/dichloromethane (3 mL), under a
nitrogen atmosphere. The reaction mixture was stirred at ambient temperature for 16
h before being quenched with 1 N HCL The solation was extracted with CH,Cla (3 x
50 ml), the combined arganic fractions washed with 1 N NaOH (50 mi), dded
(N22S0y), filtered and concentrated in vacue. Purification by silica gel (Merck
KGaA, 230-400 mesh particle size) flash chromatography, cluting with 4/1 hexane/
ethyl acetate, afforded the title compound (0.050 g, 75%). 'H NMR (CDCl,) 5 12.34
(s, 1H), 847 (m, 1H), 7.65-7.78 (m, 2H), 7.63-7.64 (m, 1H), 7.19-7.32 (m, 4H), 7.03-
7.08 (m, 2H), 6.66-6.67 (m, 1H), 3.65 (s, 2H), 3.40-3.50 (m, 1H), 1.28-1.30 (m, 6H);
HRMS(BSI) 482.1462, calc, (M+H)" 482.1461 fornd. Elemental Analysis:
Cz2Ha1NsO:SF; . 0.23 Hz0. cale: C; 59.35, H; 4.45, N; 14.42, found: C; 59.36, H;
4,44, N; 14.03.

EXAMPLES 54 TO 85

Examples 54 to 85 illustrated in Tabls 1 below were synthesized from 3-
fluoro-4(5-methylpyrrolo[2,1-f][ 1,2,4]triazin-4-yloxy)benzenamine (Compound B of
Example 28) using one equivalent of the corresponding carboxylic acid, (1 eq)
PyBrOP (1 eq), DIEA (1 eq) in DMF. The reaction mixture was heated to 70 °C and
the crude products were purified by proparative HPLC (H20/MeOH/0.1% TFA,
gradicnt 35-90% MsOH over 10 min, 20 X100 mm 5 pgm YMC ODS-A column)
utilizing mass-directed fractionation. The purified sample was reconstituted in
1:1/MeOH:DCE, transferred to a tared 2.5 mL plastic microtube, dried via centrifugal
evaporation, weighed and anatyzed by LCMS (HzZ/MoOF/0.1% TFA).

TABLE 1
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Example #

CompoundNamn'

LC/MS
(M+H)*

N-(3-Fluoro-4-(5-methylpyrralo{2,1-

J[1,2Altriszin-4-yloxy)phenyl)benzamide

3634

2-Fluoro-N-(3-fluoro-4-(5-
methylpyrrolo[2,1-f][1,2,4]trinzin-4-
yloxy)phenyl)benzamide

3814

2,5-Diflnoro-N-(3-fluoro-4-(5-
methylpyrrolo[2,1-/1[1,2,4]triazin-4-
yloxy)phenyl)benzamide

399.3

betaltaEE

2,6-Diftnoro-N-(3-flnoro-4-(5-
methylpyrrolo[2,1-f][1,2,4]triazin4-
yloxy)phenyl)benzamide

399.3

N-(3-Fluaro-4-(5-methylpymolo[2,1-
fI[1,2,4]triazin-4-yloxy)phenyl)-2-
methoxybenzamide

3934

3-(Dimethylamino)-N~(3-fluoro-4-(5-
methylpyrrolof2,1-fj[1,2.4)triazin-4-
yloxy)phenyl)benzamide

4064

0310713

‘N-(3-Finoro-4-(5-methylpyrrolo[2,1-
71,2 Alriazin-4-yloxy)pheayl)-3-
methoxybenzamide

3934

61

3

4-Cyano-N-(3-fluoro-4-(5-
methylpyrrolof2,1-1[1,2,4]triazin-4-
yloxy)phenyl)benzamide

3884

Q

4-Fleoro-N-(3-fluaro-4-(5-
methylpyrrolo[2,1-f}[1,2,4]triazin-4-
yloxy)phenyl)benzamide

3814

4-Chloro-N-(3-fluoro-4-(5-
methylpyrrolof2,1-f][ 1,2 4]triazin-4-
yloxy)phenyl)beazamide

397.8

G

4-(Dimethylamino)-N-(3-finoro-4-(5-
methylpymrolof2,1-f][1,2,4]triazin-4-
yloxy)phenyl)benzamide
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Compound Name

(M+EY*

N-(3-Fluoro-4-(5-methylpyrrolof2,1-
Al1.2,4}triszin-4-yloxy)phenyl)-4-
{methylthio)benzamide

409.5

N-(-Fluoro-4-(5-methylpyrrolof2, I-
fI[1,2,4]triazin-4-yloxy)phenyl)foran-2-
carboxamide

353.3

N-(3-Fluoro-4-(5-methyipymrolof2,1-
AI[1,2,A]triazin-4-yloxy)phenyl)-1-
naphthamide

4134

BB Y-

N-(3-Fluoro-4-(5-methylpyrrolof2,1-
1,2 AJuiszin-4-yloxy)pheayl)hiophene~
3-carboxamide

365.4

%

N-(3-Fluoro-4-(5-methylpyrrolof2,1-
A11,2,4]triazin-4-
yloxy)phenyl)benzo[d][1,3]dioxole-5-
carboxamide

70

I

N-(3-Fluoro-4-(5-methylpyrrolo[2,1-
J(1,2,4]uiezin-4-yloxy)phenyl)pyrazine-2-
carboxamide

71

N-(3-Fluoro-4-(5-methylpyrrolof2,1-
JI[1.2A}triazin-4-
yioxy)pheayDpicolinamide

talta

N-(3-Fluoro-4-(5-methylpyrrolo[2,1-
JI[1.2,4]triazin-4-
yloxy)phenyl)nicotinamide

364.4

73

=z

O

0

N-(3-Fluoro-4-(5-methylpymolo[2,1-
J[1,2,4]triazin-4-
yloxy)phenyl)isonicotinamide

3644

74

N-<(3-Fluoro-4-(5-methylpyrrolo[2,1-
A[L.2,4]trinzin4-yloxy)pheayl)-3-
nitrobenzamide

4084

75

m

m

3,4-Difluoro-N-(3-fluoro-4-(5-
methylpymolo[2,1/1[1,2 4]triezin-4-
yloxy)phenyl)benzamide

399.3

76

N-(3-Fluoro-4-(5-methylpyrrolo[2,1-
Ji[1,2A]triazin-4-yloxy)pheayl)-3-
methylforan-2-carboxamide

3674

==

bﬁ:«‘b” :

3-Acetyl-N-(3-fluoro-4-(5-
methylpyrrolo[2,1-f1[1,2,4]triazin-4-
yloxy)phenyl)benzamide
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Example # R Compound Name LC/MS

[1.250))

78 Hy N-{3-Flnoro4-(5-msthylpyrrolo[2,1- 3824
S, | A2 4liein4-yloxy)pheayi)-3,5-

U dimethylisoxazole-4-carboxamide

" N-(3-Fluoro-4-(5-methylpyrrolo(2,1- 447.5
.g]—[;l.zﬂlmmn-*'-ﬂnry)phmyl)-%(wndm
)¢hiazole-4-carboxamide

80 2-Fluoro-N-(3-fluaro-4-(5- 3954
;ilﬂﬁ methylpyrrolof2,1-f][1,2,4]triazin-4-
| yloxy)pheayl)-5-metirylbenzamide

81 ﬂ} N—(3-Fluao-4—(5-methyipynolo[2,l- 4204
lz'

J[1,2 Altriszim-4~

yloxy)phenyl)benzofd]thiazole-6-

carboxamide

82 Hs | N-(3-Fluoro-4-(5-methylpymolo|[2,1- 368.3
k4 gj

1,24} triazin-4-yloxy)phenyl)-5-
methylisoxavole-3-carboxamide

B ’Q N-(3-Fiuoro 4-(5-methylpymolol2, 1- 3543
@ g™ | All2Altriszin-4-yioxy)phemyl)iscxazolc-
5-carboxamide

84 N-(3-Fluoro-4-(5-methylpyrrolo[2,1- 441.5
5 Ai[1,2,A]triszin-4-yloxy)pheryl)-3-
N~

(methylsulfonyl)benzamide

85 Ha 4-Fraoro-N-(3-fluoro-4-(5- 3954
é,r methylpyrrolo[2,1-f1[1.2.4]triazin-4-
>4

yloxy)phenyl)-3-methylbenzamide

EXAMPLES 86 TO 130

Examples 86 to 130 illustrated in Table 2 below were synthesized from 3-
fiuoro-4-(5-methyl-6-(2-(4-methylpiperazin-1-yl)ethoxy)pyrrolo[2,1-][1,2,4]triazin-4-

5 yloxy)benzensmine (Compound B of Example 45). To an individual well of a 48-
position MiniBlock® XT reactor was added 375 pL of a 0.2 M solution of the acid
chloride in 1,2-dichloroethans (DCE) (0.075 mmol, 2.5 eq); 50 UL of pyridine (0.62
mmol, 20 eq); and 150 PL of a 0.2 M solution of the amine in DCE (0.03 mmo}, 1 eq).
The reactor was agitated via orbita] shaker for 14 h. The crude product in DCE was
10  diluted to a volume of 1 mL with methanol, then purified by standard preparative
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HPLC (H30/MeOH/0.1% TFA, gradient 35-90% MeOH over 10 min, 20x100 mm
5pm YMC ODS-A column) utilizing mass-directed fractionation. The purified sample
was reconstituted in 1:1/MeOH:DCE, transferred to a tared 2.5 mL plastic microtube,
dried via centrifugal evaporation, weighed and analyzed by LCMS (H20/MeOH/0.1%
TFA).

TABLE 2

Iil\g,n

N
P

Compound Name LC/MS
(MHED)*

N-(3-Fluoro-4-(5-methyl-6-(2-(4- 5356
methylpiperazin-1-yl)ethoxy)pyrrolof2,1-
Al1,2 Alwiszin-4-yioxy)phenyl)-3-
methoxybenzamide

2-Fluoro-N-(3-fluoro-4-(5-methyl-6-(2-(4- | 524.6
methylpiperezin-1-yDethoxy)pyrrolof2,1-
f1[1,2 A)trinzin—4-
yloxy)pheayl)nicotinamide

N-(3-Fluoro-4-(5-methyl-6-(2(4- 520.6
methylpiperazin-1-yl)ethoxy)pyrrolof2,1-
fI[1,2 Altriazin-4-yloxy)phenyl)-S-

|l I - I - - l

jaRateSE

F | 2,4-Diflaoro-N-(3-fluoro-4-(5-methyl-6- 5416
(2~(4-methylpiperazin-1-
yl)ethoxy)pyrrolof2,1/)[1,2,4]triazin-4-
yloxy)phenyl)benzamide

2,6-Difluoro-N-(3-fluoro-4-(5-methyl-6- 5416
(2~(4-methylpiperazin-1-
ylethoxy)pyzrolof2,1-f][1,2,4]triazin-4-
yloxy)phenyDbenzamide

Y

N-(3-Fluaro-4-(5-methyl-6-(2-(4- 535.6
methylpiperazin-1-yl)ethoxy)pymolo[2,1-
J1[1,2 4)triazin-4-yloxy)pheayl)-2-
methoxybenzamide

91

a
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Bxample #

Compound Name

M+HY*

N-(3-Fluoro-4-(5-methyl-6-(2-(4-
methylpiperazin-1-yl)ethoxy)pyrrolo[2,1-
S(1,2,4)triazin-4-yloxy)phenyl)-4-
methylbenzamide

519.6

93

N-(3-Fluoro-4-(5-msthyl-6-(2-(4-
methylpiperazin-1-yl)ethoxy)pyrrolo[2,1-
J[1,2A)triazin-4-
yloxy)phanyl)quinoxaline-2-carboxamide

557.6

N-(3-Fluoro-4-(5-methyl-6-(2-(4-
methylpiperazin-1-yl)ethoxy)pyrrolo[2,1-
JI[1,2Altriazin-4-yloxy)phenyl)-3-
nitrobenzamide

550.6

2,5-Difluoro-N-(3-fluoro-4-(5-methyl-6-
(2<(4-methylpiperazin-1-
yDethoxy)pyrrolo[2,1-1[1,2 4]triazin-4-
yioxy)phenyl)benzamide

541.6

- ",,5 2

2,3-Difluoro-N-(3-fluoro-4-(5-methyl-6-
(2<(4-methylpiperazin-1-
ylethoxy)pymolo[2,1-f](1,2,4]triazin-4-
yloxy)phenyl)benzamide

541.6

N~(3-Fluoro-4-(5-methyl-6-(2(4-
methylpiperuzin-1-yl)ethoxy)pyrrolo[2,1-
[l 2,4]triazin-4-yloxy)phenyl)-4-
(trifluoromethoxy)benzamide

589.6

J
\
o

/

N-(3-Fluoro-4-(5-methyl-6-(2-(4-
methylpiperazin-1-yl)ethoxy)pyrrolof2,1-
AI1,2A)triazin-4-
yloxy)phenyl)picolinamide

|
b J
M n

2.4,5-Trifluoro-N-(3-fluaro-4-(5-methyl-6-
(2~(4-methylpiperazin-1-
yDethoxy)pymolof2,1-71[1,2 4]triazin-4-
yloxy)phenyl)benzamide

559.5

100

K
/
=

2-Chloro-N-(3-fluoro-4-(5-methyl-6-(2-(4-
methylpiperazin-1-yl)ethoxy)pyrrolof2,1-
JI[1,2,4]triazin-4-

yloxy

541.0

101

P Q
bz

Momcohnmde
2,5-Dichloro-N-(3-fluoro-4-(5-methyl-6-
(2-(4-methylpiperazin-1-
yDethoxy)pyrrolof2,1-f][1,2,4]triazin-4-
yloxy)phenyl)nicotinamide

5754
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Bxample #

Compound Name

(M+HD*

102

N-(3-Fluoro-4-(5-methyl-6-(2-(4-
methylpiperazin-1-yl)ethoxy)pyrrolo[2,1-
J1[1,2 4]triazin-4-yloxy)phenyl)-2.5-
dimethylfuran-3-carboxamide

523.6

103

5-Chlaro-2-fluoro-N-(3-flnoro-4-(5-
methyl-6-(2-(4-methylpiperazin-1-
ylethoxy)pyrrolof2,1-f][1,2,4}triazin-4~
yloxy)phenyl)benzamide

558.0

104

N-(3-Finoro-4-(5-methyl-6-(2-(4-
methylpiperazin-1-yl)ethoxy)pyrrolo[2,1~
/11,2 Altriazin-4-yloxy)phenyl)-6-
(trifluoromethyl}nicotinamide

574.6

105

B g iy

N~(3-Fluoro-4-(5-methyl-6-(2-(4--
methylpiperazin-1-yl)ethoxy)pyrrolo[2,1-
AI1,2 Atriazin-4-yloxy)pheny!)furan-3-
carboxamide

495.5

106

AW

N-(3-Fluoro-4-(5-methryl-6-(2-(4-
methylpiperazin-1-yl)ethoxy)pymolo[2,1-
JI[1,24]trinzin-4-

yloxy)pbenyl)quinoxaline~6-carboxamide

557.6

107

2-Fluaro-N-(3-fluoro-4-(5-methyl-6-(2-(4-
methylpiperazin-1-ylethoxy)pyrrolof2,1-
AI[1,2,4)trirzin-4-yloxy)pbenyl)benzamide

523.6

108

N-(3-Fluoro-4-(5-methyl-6-(2-(4-
methylpiperazin-1-yl)ethoxy)pyrrolo[2,1-
fI[1,2,4)triazin-4-yloxy)phenyl)-2-
(trifluoromethyl)benzamide

5736

109

N-(3-Fluoro-4-(5-methyl-6-(2+(4-
methylpiperazin-1-yl)ethoxy)pyrrolo[2,1-
JI[1,2 Altriazin-4-yloxy)phenyl)-2-
methylbenzamide

519.6

110

o g gy

3-Fluoro-N-(3-flucro-4-(5-methyl-6-(2-(4-
methylpiperazin-1-yl)ethoxy)pyrrolo[2,1-
(1,2 4]triszin-4-yloxy)phenyl)benzamide

5236

111

4-Fluaro-N-(3-fluoro-4-(S-methyl-6-(2-(4-
methylpiperazin-1-yl)ethoxy)pymrolo[2,1-
JI[1,2,4]triazin-4-yloxy)pheuyl)benzamide

5236

112

b‘iz

N-(3-Fluoro-4-(5-methyl-6-(2-(4-
methylpiperazin-1-yl)ethoxy)pyrrolo[2,1-
J[1,2A)triazin-4-yloxy)pheayl)furan-2-
carboxamide

4955
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Bxample #

Compound Name

M+H)*

113

N-(3-Fluoro-4-(5-methyl-6-(2-(4-
methylpiperazin-1-ylethoxy)pyrrolof2, 1-
J1i1,2,4)triazin-4-yloxy)pheayl)-1-
nephthamide

555.6

114

N-(3-Fluoro-4-(5-methyl-6-(2-(4~
methylpiperazin-1-ylethomcy)pyrrolof2,1-
f1[1,2A)triazin-4-yloxy)phenyDthiophene-
2-carboxarnide

5116

115

mn

aSiotas b

3,4-Difluaro-N-(3-fluoro-4-(5-methyl-6-
(2-(4-methylpiperazin-1-
yDethaxy)pyrrolo[2,1][1,2,4]triazin-4-
yloxy)phenyl)benzamide

541.6

116

N-(3-Fluoro-4-(5-methyl-6-(2-(4-
methylpiperazin-1-ylethoxy)pyrrolo[2,1-
JI[1,2,4)triazin-4-
yloxy)phenyl)benzo[d][1,3]dioxole-5-
carboxamide

549.6

117

N-(3-Fluaro-4-(5-methyl-6-(2-(4-
methylpiperazin-1-yl)ethoxy)pyrrolo[2,1-
1,2 Altriazin-4-yloxy)phenyl)-2,4-
dimethoxybenzamide

565.6

118

2-Chloro-N-(3-fluoro-4-(5-methyl-6-(2-(4-
methylpiperazin-1-yl)ethoxy)pyrrolo[2,1-
f[1,2A4triazin-4-
yloxy)phenyl)nticotinamide

5410

119

tf Y ‘ci. &

N-(3-Fluoro-4-(5-methyl-6-(2-(4-
methylpiperazin-1-yl)ethoxy)pymolo[2,1-

J1[1.2 4]triazin-4-yloxy)phenyl)-2-
(methylthio)nicotinamide

552.7

120

Q

6-Chloro-N-(3-fluoro-4-(5-methyl-6-(2-(4-
methylpiperazin-1-yl)ethoxy)pyrrolo[2,1-
f1{1,2A)triazin-4-
yloxy)phenyl)nicotinamide

541.0

121

N-(3-Fluoro-4-(5-methyl-6-(2-(4-
methylpiperazin-1-yl)ethoxy)pyrrolo[2,1-
J111,2,4]triazin-4-yloxy)phenyl)-2-
phenoxynicotinamide

598.7

|
/ J
= & {

2-Chloro-N-(3-fluoro-4-(5-methyl-6-(2(4-
methylpiperazin-1-yl)ethoxy)pymrolof2,1-
1,2 4)txiazin-4-yloxy)phenyl)-6-

555.0
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Example #

Compound Name

(M+H)*

4-Flnoro-N-(3-fluoro-4-(5-methyl-6-(2-(4-
methylpiperazin-1-yl)ethoxy)pyrrolof2, 1-
(1,2 A]triazin-4-yloxy)phenyl)-2-
(triflooromethyl)benzamide

591.6

3-Chloro-N-(3-fluoro-4-(5-methyl-6-(2-(4-
methylpiperazin-1-yl)ethoxy)pyrrolo[2,1-

Ji[1,2 A}triszin-4-yloxy)pheayl)thiophene-
2-carboxamide

N-(3-Fluoro-4-(5-methyl-6-(2-(4-
methylpiperazin-1-yi)ethoxy)pyrrolo{2,1-
J1[1,2,4]trinzin-4-yloxy)phenyl)-5-methyl-
2-(triflnoromethyl)foran-3-carboxamide

571.6

4-Finoro-N-(3-fluoro-4-(5-methyl-6-(2-(4-
methylpiperazin-1-yl)ethoxy)pymolo[2,1-
AI[1,2, A)triazin-4-yloxy)phenyl)-3-
methylbenzamide

537.6

2-Fluoro-N-(3-fluoro-4-(5-methyl-6-(2-(4-
methylpiperazin-1-yl)ethoxy)pymolo[2,1-
JI[1,2 AJtriazin-4-yloxy)phenyl)4-
(trifluoromethyl)benzamides

591.6

2-Fluoro-N-(3-fluoro-4-(5-methyl-6-(2-(4-
methylpiperazin-1-yl)ethoxy)pyrrolo[2,1-
JI[1,2,4}trievin-4-yloxy)phemyl)-5-
(trifiuvoromethyl)benzamide

591.6

129

3-Fluoro-N-(3-fluoro-4-(5-methyl-6-(2-(4-
methylpiperazin-1-yl)ethoxy)pymolo{2,1-
J1[1,2 Ajtriazin-4-
yloxy)phenyl)isonicotinamide

S524.6

3,5-Dichloro-N-{3-fluoro-4-(5-methyl-6-
(2-(4-methylpiperazin-1-
ylethoxy)pyrrolo[2,1-f1[1,2,4]triazin-4-
yloxy)pheayl)isonicotinamide

575.5

EXAMPFLE 131

N
TrC

No, &

1-(3-Flooro-4-(6-(pyridin-3-yDpyrrolo[2,1f][1,2 A}triazin-4-yloxy)phenyl)-3-(2(4-
fnorophenyl)acetyl)ores, triflurvacetic acld salt
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N/ °N
4 N &

N

4A)  6(Pyridin-3-yDpyrrolo[2,1-/][1,2,4]triazin-4-0l

A solution of 6-bromopyrrolo{2,1-f](1,2,4]triazin-4-0l (100 mg, 0.47 mmol,
prepared from methyl 4-bromo-1H-pyrrole-2-carboxylate: see, generally, Kitanmura, C,
and Yamashita, Y. J. Chem. Soc. Perkin Trans. 1, 1997, 1443, the disclosure of which
is berein incorporated by reference, using a similar procedure outlined in the PCT
Appl. WO 00/71129) and pyridin-3-yiboronic acid (172 mg, 1.40 mmol) in 2 mL of
DMF and 2 mL of saturated aqueous XzCO; was degassed and then Pd(PPha), (57
mg, 0.05 mmol) was added. The mixture was then heated to 120 °C for 3 h. LC-MS
analysis indicated the disappearance of starting material. The mixtore was cooled
down and the solution was filtered. The filtrate was purified on preparative HPLC to
afford the title compound (100 mg, 65%) as a TFA salt. MS(EST') m& 213.2 (M +

H".

= N

N. 2

N

B) 4.Chloro-6-(pyridin-3-yI)pyrrolo[2,1-f][1,2 Altriazine

To a suspension of 6-(pyridin-3-yDpyrrolo[2,1[1.2,4]triazin-4-0l (100 mg,
0.30 mmol) in 10 mL of toluene were added POCls (0.18 mL, 1,88 mmol) and DIEA
(0.09 mL, 0.5 mmol). The suspension was heated at 100 °C for 7 h. After cooling
down, the excess POCly was removed under reduced pressure. The residue was
suspended in BtOAc, and then neutralized with sat. NaHCO;. The organic layer was
then washed with brine and dried over MgSO,. After fltration and concentration, the
residue was purified by flash column chraomatography to afford the title compound (23
mg, 33%). MS(ESI") m/ 231.2/233.2 (M + H)*.
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C)  4{2-Fluoro4-nitrophenoxy)-6-(pyridin-3-yl)pyrrolo{2,1/1[1,2 Ajtriazine
Following a procedure similar to the that for the synthesis of Compound B of

Example 2, 4-chlaro-6-(pyridin-3-yl)pyrrolo[2,1-j{1,2,4]triazine (23 mg, 0.1 mmol)

was converted to the title compound (35 mg, 95%). MSESI*) m/4 3523 (M + H)*.

NH,

D)  3-Fluoro-4-(6-(pyridin-3-yl)pyrrolo[2,1-f][1,2 4]triazin-4-
yloxy)benzenamine
Following a procedure similar to that for the synthesis of Compound C of
Example 36, 4-(2-fluaro-4-nitrophenoxy)-6-(pyridin-3-yl)pyrrolo[2, 1-f1[1,2 4]triazine
(35 mg, 0.10 mmol) was converted to the title compound (15 mg, 46%). MS(EST")
m’k 322.3 M + H)*.

E)  1-(3-Fiuoro-4-(6-(pyridin-3-yDpyrrolo[2,1:f][1,2,4)triazin-4-yloxy)phenyl)-
3(2-(4-fluorophenyl)acetyl)ures, triflnoroaacetic acid salt
The title compound was prepared using following a procedure similar to that
for the syntheis of Exampls 46, 3-fluoro4-(6-(pytidin-3-yI)pytrolo[2,1-
fl{1,2 4}triaxin-4-yloxy)benzenamine (15 mg, 0.046 mmol) was converted to the title
compound (5.0 mg, 18%) as a TFA salt. 'H NMR (DMSO-ds) 5 10.99 (s, 1H), 10.53
(s, 1H), 9.12 (s, 1H), 8.75 (s, 1H), 8.50 (m, 1H), 8.30 (m, 1H), 8.12 (s, 1H), 7.67 (m,
2H), 7.30-7.50 (m, 5H), 7.12 (m, 2H), 3.69 (s, 2H); MS(BST) m/z 501.2 (M + H)*,

EXAMPLE 132
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NN
XTIy
o0 F
u N
1-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)-3-fluorophenyl)-3-(2-(4-fluorophenyf)
acetylyurea, hydrochloride salt

I
.0

A)  4-(2-Fluoro-d-nitrophenoxy)-1H-pyrrolo[2,3-6]pyridine

A mixture of 4-chloro-1H-pyrrolo[2,3-b]pyridine (457 mg, 3.0 mmo),
prepared according to Thibeult, C. et al. Org. Lett. 2003, 5, 5023) and 2-fluoro-4-
nitrophenol (706 mg, 4.5 mmol), and N,N-diisopropyletirylamine (580 mg, 4.5 mmol)
in 1-methyl-2-prolidinons (NMP) (3 mL) was heated at 200 °C under microweve
irradiation for 1.0 h. The mixture was dilated with ethy] acetate (150 mL), washed
with sat. ag. KH,PO, solution, and NaaCOs (ag. 1 M), dried over NazSO4. The
product was purified by flash column chromatography (silica gel, eluting with CH,Cl;
1o 30% BtOA/CH;Cly) to afford a brown solid (350 mg, 43%). MS(ESI') m/% 274
M +H)".

NHp

N
B)  4-(1H-Pyrrolo[2,3-b]pyridin-4-ylaxy)-3-fluorobenzenamine
To a suspenaion of 4-(2~flucro-4-nitrophenoxy)- 1H-pyrrolo[2,3-b]pyridine
(300 mg, 1.1 mmol) in tetrabydroforan (5 mL) end methancl (10 mL), were added
zinc powder (350 mg, 5.5 mmol) and ammonjum chioride (294 mg, 55 mmol). The
mixtore was stirred at rt overnight, The mixture was filtered through a pad of Celite®,
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ﬂnsadﬁthmathml. The filtrate was concentrated. The product was purified by
flash column chromatography (silice gel, 1-5% MeOH in CHzCl.) to afford the
desired product (205 mg, 77%) as an off-white solid. MS(ESI") m/% 244 (M + H)*,

O  1-(4(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)-3-flucrophenyl)-3-(2-(4-

finorophenylacetyl)ures, hydrochloride sait

A mixture of 4-(1H-pyrrolo[2,3-b]pyridin-4-yloxy)-3-fluorobenzenamine (30
mg, 0.12 mmol) and 2-(4-fluoropbenyl)acety] isocyanate, (Compound C, Example 4)
(025 M in toluene, 0.18 mmol) in THF (0.5 mL) was stirred at st for 1 h. The mixture
was conceatrated in vacuo, purified by preparative HPLC. The desired fractions were
lyophilized to give a white TFA salt, which was dissolved in small amount of
MeOH/H20 with 1 N HC1 (0.2 mL). This solution was then lyophilized to afford the
title compound (15 mg, 27%) as a white solid. 'H NMR (CDCls) § 11.74 (s, 1H), 8.12
(d, 1H, J = 6.4 Hz), 7.73 (dd, 1H, J= 24, 13.0 Hz), 7.39 (d, 1H, /= 3.6 Hz), 6.90-7.3
(m, 6H), 6.65 (d, 1H, J = 6.4 Hz), 6.50 (d, 1H, J = 3.2 Hz), 3.68 (s, 2H); MS(BST)
m/x 423 M + H)*. )

pemeavl

e

N'<4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)-3-flaorophenyl)-N*-(4-fluorophenyl)
malonamide, triflooroacetic acld salt
To a solution of 4-(LH-pyrrolo[2,3-blpyridin-4-yloxy)-3-fluorobenzenamine
(Compound B, Example 132; 25 mg, 0.10 mmol) and 3-(4-fluorophenylamino)-3-
oxopropanoic acid, Compound A, Bxample 25 (25 mg, 1.27 mmol) in DMF (0.5 mL),
was added TBTU (48 mg, 0.15 mmol), followed by DIPEA (0.1 mL). The resulting
mixtare was stirred at 1t for 2 h. The product was purified by preparative HPLC to
afford the title compound (TFA salt, 26 mg, 62%) as & white solid. '"H NMR (CDCls)
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57.54 (d, 1H, J= 6.4 Hz), 7.66 (dd, 1H, J = 2.4, 13.0 Hz), 7.54 (m, 2H), 6.90-7.25
(m, 5H), 6.31 (d, 2H, J = 2.8 Hz), 337 (s, 2H); MS(BST") m/z 423 (M + H)".

ot
QD

N~4-(1H-Pyrrolo[2,3-5]pyridin-4-yloxy)-3-floorophenyl)-2,6-difincrobenzamide
To a solution of 4-(1H-pyrrolo[2,3-b}pyridin-4-yloxy)-3-fluorobenzenamine

{Compound B, Example 132; 20 mg, 0. 08 mmol) in DME (0.5 mL), was added 2,6
diflaorobenzoyl chloride (20 mg, 0.11 mmol), followed by DIPEA (0.1 mL). The

10  mixture was stirred at rt for 2 h and the product was purified by preperative HPLC,
The desired fmctions were lyophilized to give a white TFA salt, which was
neutralized with sat. ag. sodium bicarbonate solution. The mixture was extracted with
EtOAc (3 x 5 mL). The organic layers were dried and concentrated in vacuo to afford
the title compound (14 mg, 37%) as a white solid. *H NMR (CDsOD) 58.15 (d, 1H, J

15 =64Hz),7.87(d, 1H, J =24, 12.8 Hz), 7.40 (m, 4H), 7.04 (m, 2H), 6.69 (d, 2H, J =
7.6 Hz), 6.52 (m, 1H); MS(BSI") m/z 384 (M + H)*.

EXAMPLE 135
e
XY
NN
20 N-(4-(1H-Pyrrolo[2,3-5lpyridin-4-yloxy)-3-fluorophenylnicotinamide
In a similar manner as described for the preperation of Example 134, the title

compound was isolated as a TFA salt and was prepared uaing commercially availahle
nicotinyl chlaride and 4-(1H-pyrrolo[2,3-b]pyridin-4-yloxy)-3-flnorobenzenamine

(Compound B, Example 132). Yield: 55%. 'H NMR (CD,OD) §9.09 (s, 1H), 8.73 (d,
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1H, J = 4.4 Hz), 8.44 (d, 1H, J = 8.0 Hz), 8.22 (d, 1H, J = 6.8 Hz), 8.22 (dd, 1H, J =
2.4, 12.4 Hz), 7.40-7.80 (m, 4H), 6.79 (d, 1H, J = 6.8 Hz), 6.59 (d, 1H, J = 3.6 Hz);
MS(EST) m/z 349 M + H)*. '

EXAMPLE 136
TrYCL

N'-(3-Flnoro-4~6-(pyridin-3-yl)pyrrolo[2,1/1[1,24]triazin-4-yloxy)phenyl)-N>-
(4-fluoropheny)malonamide, trifluoroacetic acld salt
To a homogeneous solution of 3-fluoro-4-(6-(pyridin-3-yl)pyrrolo[2,1-

J1[1,24]triazin-4-yloxy)benzenamine (32 mg, 0.10 mmol, Compound D of Example
131) and 3-(4-fluorophenylamino)-3-oxopropanoic acid (20 mg, 0.10 mmol,
Compound A of Example 25) in anhydrous DMF (3 mL), at room temperature under
nitrogen atmosphere, was added diisopropylethylamine (26 pL, 0.15 mmol). The
mixture was stirred for five minutes before o-benzotriazol-1-yl-N,N.N° N'-
tetramethyluronium tetraflucroborate (48 mg, 0.15 mmol) was added in one portion.
The mixture was stirred for sixty-three hours before being partitioned between
chloroform and brine. The aqueous layer was extracted three times with chloroform,
and the combined organic layers were dried over anhydrous magnesinm sulfate,
filtered and concentrated in vacuo to remove volatiles. The resultant residue was
purified bypmpmlivé HPLC (YMC SIO-ODS. 30 x 500mm, 30 minute gradient from
58% to 90% aqueous methanol with 0.1% TFA). The appropriate fractions were
combined and lyophilized to afford the title compound (18 mg, 30%) as an off-white
solid. 'H NMR (CDCly) 5 10.35 (br 5, 1H), 949 (s, 1H), 9.18 (s, 1H), 8.80-8.65 (m,
2H), 8.36-8.29 (m, 1H), 8.17 (s, 1H), 8.04 (s, 1H), 7.83-7.68 (m, 2H), 7.55-7.49 (m,
2H), 7.35-7.23 (m, 2H), 7.10-7.00 (m, 2H), 3.58 (s, 2H); HRMS(EST), 501.1487 (M +
H)* calc, 501.1491 M + H)* found,
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Q:;;??

2,6-Diflgoro-N-(3-fluoro-4-(6-(pyridin-3-yl)pyrrolo| 2,1-f][1,2,4]triaxin-4-
yloxy)phenyDbenxamide, trifiucroacetic acid salt
To a homogeneous solution of 3-fluoro-4-(6~(pyridin-3-yI)pyrrolof2,1-

[1,2,4]trinzin-4-yloxy)benzenamine (64 mg, 0.20 mmol, Compound D of Example
131) in anhydrous chicroform (5 mlL), at room temperature under nitrogen
atmosphere, was added diisopropylethylamine (49 pL, 0.28 mmol). The mixture was
stirred for five minntes before 2,6-diffucrobenzoyl chloride (33 pL, 0.26 mmol,
Aldrich) was added. The mixture was stirred for eighty-seven hours before being
partitioned between chloroform and saturated aqueous sodium bicarbonats. The
with brine, before the combined organic layers were dried over anhydrous magnesinm
sulfate, filtered and concentrated in vacuo to remove volatiles. The resultant residue
was purified by preparative HPLC (YMC $10 ODS, 30 x 500mm, 30 minute gradient
from 58% to 90% aqueous methanol with 0.1% TFA). The appropriate fractions were
combinad and lyophilized to afford the title compound (24 mg, 21%) as a white solid.
JH NMR (CDsOD) 5 9.20 (s, 1H), 8.85-8.78 (m, 1H), 8.65-8.60 (m, 1H), 8.51 (d, 1H,
J = 1.6 Hz), 8.00 (8, 1H), 7.98-7.90 (m, 1H), 7.81-7.74 (m, 1H), 7.58 (d, 1H, J= 1.8
Hz), 7.51-7.27 (m, 3H), 7.00-7.10 (m, 2H); HRMS(ESD), 462.1178 (M + H)* calc,
462:1168 (M + H)"* found.

EXAMPLE 138
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144-(5-(3-AcetamidophenyDpyrrolof2,1][1,24]triaxin-4-yloxy)-3-flnorophenyD)-
3(2-(4-finorophenyDacetylurea

c

= NH

N..Nél

A)  5-Chloropyrrolof2,1-fl[1,2 4]triazin-4(3H)-one

A solution of methy! 1-amino-3-chloro-1H-pyrrole-2-carboxylate (10.0 g, 57.3
mmol, WO 03/099286: Compound A of Example 9) in formamide (40 mL) was
heated at 170 °C for 1 h and then af 190 °C for 1 h. Upon cooling to room
temperature, the mixture solidified. The prodact was purified by recrystallization from
ethyl acetats to give the title compound (6.53 g, 67%) as a white solid. 'H NMR
(CDCls) 8 10.24 (br s, 1H), 7.48 (d, 1H, J= 3.6 Hz), 7.29 (d, 1H, J = 2.8 Hz), 647 (d,
1H, J = 2.8 Hz); MS(BST") m/ 170.1 (M + H)*.

B)  4,5-Dichloropyrrolo[2,1-f][1,2,4]triazine

To a solution of 5-chloropyrrolo[2,1-f][1,2,4]triazin-4(3H)-oue (5.00 g, 29.5
mmol) in toluene (100 mL) at rt under nitrogen was added diisopropylethylamine
(5.14 mL, 29.5 mmol) followed by phosphorus(Ill) oxychloride (8.25 mL, 88.5
rmmol). The mixture was heated at 100 °C for 20 b and was then cooled to rt. The
reaction was slowly added to saturated aqueous sodium bicarbonate solution (S00 mL)
at 0 °C. After the addition was complete, the mixture was stirred at rt for 30 min. The
aquwusphmma;mmdwidlethylm@xsmmm.dﬁedommhy&m
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MgS0,, and concentrated in vacuo to give the crude product (3.73 g, 67%) as a yellow
solid which was used without further purification. 'H NMR (CDCl;) & 8.03 (s, 1H),
7.70 (3, 1H, J = 2.8 Hz), 6.84 (d, 1H, J = 2.8 Hz); MS(EST") m/ 188.1 (M + H)".

o

C)  5-Chloro-4-(2-fluoro-4-nitrophenoxy)pyrrolof[2,1-f[1,2,4lixiazine

A mixture of 4,5-dichloropyrrolo[2,1-f][1,2,41triazine (3.73 g, 19.8 mmol), 2-
fluoro-4-nitrophenol (3.43 g, 21.8 mmol) and potassium carbonate (5.47 g, 39.6
mmol) in DMF (100 mL}) was stirred at 60 °C for 1 h. After cooling to t, the reaction
was filtered through a shart plog of silica gel with cthyl acetate and then concentrated
in vacuo. The crude product was purified by recrystallization from ethyl acetate /
hexanes (1:1) to give the title compound (4.37 g, 71%) as & white solid. 'H NMR
(CDCly) & 8.22-8.17 (m, 2H), 7.92 (s, 1H), 7.77 (d, 1H, J = 2.8 Hz), 7.58 (¢, 1H, J =
72 Hz), 6.87 (4, 1H, J = 3.2 Hz); MS(EST") m/ 309.3 (M + H)*. :

NH,

= VN

\N.

N

D)  4-(5-Chloropyrrolof2,1-fi[1,2,Altriaxin-4-yloxy)-3-fluorobenzenamine

To a solution of 5-chloro-4-(2-fluaro-4-nitrophenoxy)pyrrolof2,1-]
[1,2.4]triaxine (2.00 g, 6.48 mmol) in THF (50 mL) / MeOH (80 mL) was added zinc
dust (2.12 g, 32.4 mmol) followed by ammonium chloride (1.73 g, 32.4 mmol). After
stirring at 1t for 8 h, the reaction mixtore was filtered through Celite® with MeOH and
then concentrated in wacuo. The residue was taken up in ethyl acetate (200 ml.) and
washod with water (2 x 100 mL) then brine (1 x 100 mL). The orgenic phase was
dried over anhydrous Na;SO, and concentrated in vacuo. The crude product was
purified by flash chromatography on silica gel (50 % BtOAc / hexanes) to give the
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title compound (1.51 g, 84%) as a pale yellow solid. 'H NMR (CDCls) 8 7.95 (s, 1H),
7.69 (d, 1H, 7= 2.8 Hz), 7.09 (t, 1H, J= 8.4 Hz), 6.79 (d, 1H, J=2.8 Hz), 6.58 (dd,
1H, J = 11.6, 2.6 Hz), 6.51 (d, 1H, J = 8.7 H), 3.92 (br 5, 2H); MS(BST") mk 279.2

M +H"
S0 O
== N
NP
E)  N-(3-(4<(4-Amino-2-flzorophenoxy)pyrrolo[2,1-fi[1,24ltriazin-5-
yDphenyDacetamide

‘A flask was charged with palladium acetate (4.5 mg, 0.02 mmol), X-Phos
ligand (24 mg, 0.05 mmol, Strem), 4-(5-chloropyrrolo{2,1-f](1,2,4]triazin-4-yloxy)-3-
fluorobenzenamine (56 mg, 0.20 mmol), 3-acetamidobenzene boronic acid (72 mg,
0.40 mmol, Lancaster), and potassium phosphate (127 mg, 0.60 mmol) in that order.
The flask was flushed with nitrogen and then -BuOH was added (0.40 mL). The
mixture was heated at 80 °C for 8 h. Additional shots of palladium acetate (4.5 mg,
0.02 mmol), X-Phos ligand (24 mg, 0.05 mmol), and 3-acetamidobenzene boronic
acid (72 mg, 0.40 mmol) were added and the reaction was stirred an additional 9 b at
80 °C. After cooling to rt, the reaction was filtered using MeOH to remove the
potassium phosphate and then concentrated in vacuo. The crude product was purified
by reverse phase prep HPLC and the appropriate fractions were concentrated in vacuo
to remove MeOH. The resulting aqueous layer was made basic with satorated sodium
bicarbonate solution end extracted with ethyl acetate. The combined organic extracts
were dried over anhydrous sodium sulfate and concentrated in vacuo to give the title
compound (20 mg, 26%) as & white solid. "H NMR (CDs0D) § 7.84-7.94 (m, 2H),
7.44-141 (m, 1H), 7.34-7.19 (m, 3H), 6.92 (t, 1H, J = 8.8 Hz), 6.87 (d, 1H,J=2.8
Hz), 6.50 (dd, 1H, J = 124, 2.4 Hz), 6.46-6.43 (m, 1H), 2.04 (s, 3H); MS(BST") m/z
3783 M +H)*.
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F}  1<4(5-(3-Acetamidophenyl)pyrrolof2,1-f1[1,2 4]triazin-4-yloxy)-3-

flaorophenyl)-3-(2-(4-flnorophenyl)acetylurea

To & solirtion of N(3-(4-(4-emino-2-fluorophenoxy)pyrrolof2, 1-
f1(1,2,4]triazin-5-yl)phenyl)acetamide (20 mg, 0.053 mmol) in dichloromethane (0.5

5 mL) at rt under nitrogen was added 2-(4-flnorophenyl)acetyl isocyanate (250 pL,
0.064 mmol, 0.25 M in toluene, Compound C of Example 4). The reaction was stirred
at 1t for 1 h and was then concentrated in vacuo. Ths residue was sospended in
methanol and filtered to collect 14 mg (479%) of the title compound as » white solid.
'H NMR (DMSO0-ds) 8 11.09 (s, 1H), 10.63 (s, 1H), 10.04 (s, 1H), 8.25-8.21 (m, 2H),
10 8.05 (s, 1K), 7.78 (d, 1H, J= 13.2 Hz), 7.51-7.38 (m, 7H), 7.23 (t, 2H, J = 8.4 Hz),

7.13 (s, 1H), 3.81 (s, 2H), 2.10 (s, 3H); MS(EST") m/t 557.4 (M + H)*.

Examples 139-144 were prepared in a manner similar to Example 138.

15 EXAMPLE 139
NN
%}”’J TICL
5

1~3-Flooro-4-(5-phenylpyrrolo{2,1-f1(1,2 4]triazin-4-yloxy)phenyl)-3-(2-(4-
fluorophenyl)acetylurea
'Hf NMR (DMSO-dg)  10.56 (s, 1H), 8.55 (s, 1H), 7.89 (s, 1H), 7.77 (4, 1H, J
20 =2.8 Hz), 7.62-7.57 (m, 3H), 7.33 (t, 2H, J = 7.7 Hz), 7.26-7.19 (m, 4H), 7.10 (m,
1H), 7.02 (t, 2H, J = 8.6 Hz), 6.88 (d, 1H, J = 2.7 Hz), 3.65 (s, 2H); MS(EST") m/%
500.3 (M + H)".

EXAMPLE 140
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1-(3-Fiuoro-4-(5-(thiophen-3-yDpyrrolo{2,1-f][1,2,4]triazin-4-yloxy)phemyl)-3-(2-
(4-fluorophenyDacetyljurea

'H NMR (DMSO-ds) § 11,05 (s, 1H), 10.59 (s, 1H), 8.16 (d, 1H, J = 2.8 Hz),
5 B8.12(s, 1H), 7.81 (4, 1H, J = 1.6 Hz), 7.75 (dd, 1H, J = 12.4, 2 Hz), 7.62-7.49 (m,
3H), 7.39-7.36 (m, 3H), 7.21-7.16 (m, 3H), 3.76 (s, 2H); MS(BSI") m/z 506.3 (M +
H)".

10
1-(3-Fluoro-4-(5-(pyrimidin-5-yDpyrrolof2,1f1j1,2,4]triazin-4-yloxy)phenyl)-3-
(2-(4-fluorophenylacetyl)urea
'H NMR (DMSO-ds) 8 11.10 (s, 1H), 10.65 (s, 1H), 9.21 (s, 2H), 9.18 (s, 1H),
8.37(d, 1H, J = 2.4 Hz), 8.31 (s, IH), 7.80 (dd, 1H, J = 12.4, 2 Hz), 7.58 (t, 1H, J =
15 8.8 Hz), 7.44-7.40 (m, 4H), 7.23 (t, 2H, J = 8.4 Hz), 3.80 (s, 2H); MS(EST") m/ 502.3
M +H)".

EXAMPLE 142
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1-(45~3,5-Dimethylisaxazol-4-yDpyrrolo[2,1-/][1,2 4}triazin-4-yloxy)-3-
fluorophenyl)-3-(2-(4-fluorophenyl)acetyl)urea
'H NMR (DMSO-dg) 8 11.04 (s, 1H), 10.58 (s, 1H), 8.24 (d, 1H, J = 2.4 Hz),
5 8.17(s, 1H), 742 (dd, 1H, J = 13.2, 2 Hz), 7.38-7.35 (m, 4H), 7.18 (t, 2H, J = 7.6
Hz), 7.06 (d, 1H, J = 2.8 Hz), 3.75 (s, 2H), 2.37 (s, 3H), 2.20 (s, 3H); MS(BST") m/x
519.3 (M + H)*.

. KTH‘JHWF
J

10 N
1-(3-Fluoro-4-(5-(1-methy}-1H-pyrazol-d-yl)pyrrolof2,1-f][1,2 A]triazin-4-
yloxy)phenyl)-3-(2-(4-flunorophenyDacetyl)urea
'H NMR (DMSO-dj) 5 11.04 (s, 1H), 10.59 (s, 1H), 8.11 (d, 1H, J = 2.8 Hz),
8.05 (d, ZH, J = 2.4 Hz), 7.85 (s, 1H), 7.76 (dd, 1H, J= 12.4, 2 Hz), 752 (t, 1H, J =
15 8.4 Hz), 7.39-7.36 (m, 3H), 7.18 (t, 2H, J = 8.8 Hz), 7.12 (d, 1H, J = 2.8 Hz), 3.86 (s,
3H), 3.76 (s, 2H); MS(EST') m/ 504.3 (M + H)".

EXAMPLE 144
o T
F
= N
i
20 1-(3-Fluoro-4-(5-(3-nitrophenyl)pyrrolof2,1-f][1,2,4]triazin-4-yloxy)phenyl)-3-(2-
(4-fivorophenylacetyDurea
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'H NMR (DMSO-dg) 5 11.03 (s, 1H), 10.57 (5, 1H), 8.62 (s. 1H), 8.27 (d, 1H,
J =24 Hz), 8.23 (s, LH), 8.20-8.16 (m, 2H), 7.76-7.72 (m, 2H), 7.49 (t, 1H,J = 8.8
Hz), 7.39-7.34 (m, 4H), 7.18 (t, 2H, J = 9.2 Hz), 3.75 (s, 2H); MS(BST") m/z 545.2 (M
+H*

1-(4~(5-(4-Aminophenyl)pyrrolo[2,1/][1,2 Altriazin-4-yloxy)-3-fluorophenyl)-3-
(2-(4-fluorophenyl)acetyl)urea

10

NH;

= N

No 2

N
A)  tert-Butyl 4-{(4-(4-amino-2-fluorophenaxy)pyrrolo[2,1-][1,2 4ltriazin-5-
yl)phenylcarbamate
Prepared in a similar manner as Step E of Example 138 to give the title
15 compound (46%) as & yellow. oil. '"H NMR (CDCls) 8 7.88 (s, 1H), 7.73 (d, 1H, J=4
Hz), 7.54 (d, 2H, J = 8 Hz), 7.33-7.30 (m, 2H), 6.93 (t, 1H, J = 7.6 Hz), 6.82(d, 1H, J
= 4 Hz), 6.60-6.47 (m, 2H), 1.44 (s, 9H); MS(EST") m/t 436.4 M + H)*.

B)  1-(4<(5-(4-Aminophenyl)pyrrolo[2,1-/][1,2 4] triazin-4-yloxy)-3-
20 flaorophenyl)-3-(2-(4-floorophenyl)acetyljures
Prepared in a similsr manner as Stop F of Example 138 to give the Boc
protected material (51%). The Boc protected material was sugpended in ether (2 mL),
cooled to 0 °C, and charged with TFA (0.5 mL). After stirring at 1t for 1 h, the reaction
was concentrated iz vacuo. The residue was snspended in ethyl acetate (10 mL),
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washed with saturated aquecus sodium bicarbonate solution (5 mL), dried over
anhydrous sodium sulfate, and concentrated. The crude product was purified by flash
chromatography on silica gel (60 % EtOAc / hexanes). Lyophilization from
acetonitrile (1 mL) / water (3 mL) gave the title compound (38%) as a light brown
solid. '"H NMR (DMSO-d) & 10.95 (s, 1H), 10.50 (s, 1H), 8.02 (d, 1H, J = 2.8 Hz),
7.98 (s, 1H), 7.67 (dd, 1H, J = 12.4, 2 Hz), 7.36 (t, 1H, J = 8.8 Hz), 7.31-7.28 (m,
5H), 7.10 (t, 2H, J = 8.8 Hz), 6.89 (d, 1H, J=2.8 Hx), 6.51 (d, 2H, J = 8.8 Hz), 5.08
(s, 2H), 3.68 (s, 2ZH); MS(BST) m% 515.3 M + H)*.

1<(4-(5~((4-Aminocyclohexylidene)methyl)pyrrolof2,1-f][1,2 4]triazin-4-yloxy)-3-
fluorophenyl)-3-(2-(4-fluorophenyl)acetylurea

NH;
N
N‘Nf)
A)  4-((4-(4-Amino-2-finorophenoxy)pyrrolo[2,1-f1[1,2,4)triazin-5-

yDmethylene)cyclohexanone

Prepared in a similar manner a3 Step E of Example 138 using 4-((4,4,5,5-
tetramethy-1,3,2-dioxaborolan-2-yl)methylene)cyclohexanons (prepared according to
the procedure of Morrill, C. and Grubbs, R. H. J. Org. Chem. 2003, 68, 6031-6034).
to give the title componnd (11%) as a yellow oil. 'H NMR (CDsOD) & 7.76 (s, 1H),
7.73 (d, 1H, J = 2.8 Hz), 7.54-7.51 (m, 1H), 7.33 (4, 1H, J=2.8 Hz), 6.92 (t, 1H, J =
7.6 Hz), 6.84 (d, 1H, J = 2.8 Hz), 6.46-6.41 (m, 1H), 2.83 (t, 2H, J = 6.8 Bz), 2.65 (t,
2H, J = 6.8 Hz), 245-2.38 (m, 4H); MS(EST") m/ 3532 M + H)".
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B)  1-(4-(5H4-Aminophenyl)pyrrolo[2,1-/][1,2,4]trinxin-4-yloxy)-3-

floorophenyl)-3-(2-(4-finorophenyl)acetylyurea

Prepared in a similar manner as Step F of Example 138 to give the title
compound (38%) as a yellow salid. 'H NMR . (acctone-ds) 5 10.62 (s, 1H), 9.87 (s,
1H), 7.80 (s, 1H), 7.79 (d, 1H, J= 2.8 Hz), 7.70 (dd, 1H, J = 12.8, 2.4 Hz), 7.33-7.19
(m, 4H), 6.96-6.93 (m, 3H), 6.16 (m, 1H), 3.75 (s, 2H), 2.82 (t, 2H, J = 6.8 Hz), 2.62
(¢, 2H, J = 6.8 Hz), 2.37 (t, 2H, J = 6.8 Hxz), 2.30 (t, 2H, J = 6.8 Hz); MS(EST") m/X
5322 (M +H)

O  14-(5-{(4-Aminocyclohexylidene)methyDpyrrola[2,1-f][1,2 4]trissin-4-

yloxy)-3-flucrophenyl)-3-(2-(4-finorophenyl)acetylyurea

A solution of 1-(4-(5-(4-aminophenyl)pyrrolof2,1-1[1,2 4]triazin-4-yloxy)-3-
fluorophenyl)-3-(2-(4-fluorophenyl)acetylyurea (21 mg, 0.040 mmol) in methanol (0.5
mlL) and THF (0.5 mL) at 0 °C was charged with ammonium acetate (30 mg, 0.40
mmol) followed by sodium cyanoborohydride (2.5 mg, 0.040 mmol). After stirring at
0 °C far 1 h, the reaction was concentrated in vacuo. The crude product was purified
by reverse phase prep HPLC and the appropriate fractions were concentrated in vacuo.
Toluene was added (2 x 5 mL) and concentrated to remove excess TFA.
Lyophilization from acetonitrile (1 mL) / water (3 mL) gave the TFA salt of the title
compound (19%) as & white solid. 'l NMR (CDsOD) & 7.77 (s, 1H), 7.76 (4, 18, J =
2.8 Hr), 7.63 (dd, 1H, J = 12,8, 2.4 Hz), 7.29-7.14 (m, 4H), 7.03-6.93 (m, 2H), 6.91
(d, 1H, J = 2.8 Hx), 6.67 (s, 1H), 3.62 (s, 2H), 3.15-3.08 (m, 1H), 2.50-2.30 (m, 2H),
2.21-2.05 (m, 2H), 1.46-1.30 (m, 4H); MS(EST") m% 533.2 (M + H)".

EXAMPLE 147
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N-(4-(5-Chloropyrrolo{2,1-/][1,2,4]triaxin-4-yloxy)-3-fluorophenyl)nicotinamide

To 4-(5-chloropymralo{2,1-f](1,2 4]triaxin-4-yloxy)-3-fluorobenzenaniine (100
mg, 0.359 mmol, Compound D of Example 138) in DMF (2 mL) was added nicotinic
acid (53 mg, 0.431 mmol, Aldrich), DIPEA (300 pL, 1.80 mmol), followed by TBTU
(173 mg, 0-539 mmol, Fluks). After stirring at rt overnight, the reaction was diluted
with 20 mL of BtOAc, washed with 10% agueous lithium chloride solution (2 x 10
mL) followed by brine (1 x 10 mL), dried over anhydrous sodium sulfate, and
concentrated in vacuo. The crude product was purified by flash chromatography on
gilica gel (10% MeOH / BtOAc) to give the title compound (125 mg, 91%) as a white
solid. 'TH NMR (DMSO-ds) § 10.75 (s, 1H), 9.14 (d, 1H, J=2 Hz), 8.80 (dd, 1H, J =
4.8, 1.2 Hz), 8.34-8.31 (m, 1H), 8.18 (d, 1H, J = 2.8 Hz), 8.17 (s, 1H), 7.96 (dd, 1H, J
= 12.8, 2 Hz), 7.66-7.60 (m, 2H), 7.54 (¢, 1K, J = 8.8 Hx), 7.10 (d, 1H, J= 2.8 Hz);

MS(EST*) m 383.9 (M + H)".
e

N-(4-(5-((4-Aminocyclohexylidene)methyDpyrrolof2,1-f1[1,2,4]triazin-4-yloxy)-3-
flaorophenyl)nicotinamide

EXAMPFLE 148
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A)  N-(3-Fluoro-4-(S-((4-oxocyclobexylidene)methyDpyrrolo[2,1-
JI1,24}triazin-4-yloxy)phenylnicotinamide
Prepared in a similar manner as Step E of Example 138 to give the title
5 compound (66%) as a yellow solid. 'H NMR (DMSO-dy) 6 10.75 (s, 1H), 9.14 (d, 1H,
J=2 Hz), 8.82 (dd, 1H, J =4.8, 1.2 Hz), 8.36-8.33 (m, 1H), 8.13 (d, 1H, J = 2.8 Hz),
8.10 (s, 1H), 7.99-7.93 (m, 1H), 7.68-7.63 (m, 1H), 7.54 (t, 1H, J = 8.8 Hz), 7.07 (d,
1H, J = 2.8 Hz), 6.92 (s, 1H), 2.90 (t, 2H, J = 6.8 Hz), 2.74 (1, 2H, J = 6.8 Hz), 2.51 (t,
2H, J = 6.8 Hz), 2.42 (t, 2H, J = 6.8 Hz); MS(EST") m/z 458.2 (M + H)".
10
B)  N-(4-(S<{((4-Aminocydohexylidene)methyl)pyrrolo[2,1-f])[1,2,4]triazin-4-

yloxy)-3-fluorophenyl)nicotinamide
Prepared in a similar manner as Step C of Example 146 to give the TFA salt of

the title compound (6%) es a pale yellow solid. 'H NMR (CD;OD) 59.15 (s, 1H),

15  8.80 (s, 1H), 8.59 (d, IH, J = 8 Hz), 7.84-7.76 (m, 4H), 7.48 (d, 1H, J = 8 Hz), 7.29 (t,
1H, J = 8 Hz), 6.80 (d, 1H, J = 4 Hz), 6.67 (s, 1H), 3.62 (s, 2H), 3.10-3.08 (m, 1H),
2.48-2.05 (m, 4H), 1.47-1.20 (m, 45); MS(EST*) m/ 459.2 (M + H)*.

20 N‘N’J
N'-(3-Fiaoro-4-(5-((4-oxocyclohexylidene)methyl)pyrrolo{2,1:][1,2,4]triazin-4-
yloxy)phenyl)-N*~(4-Buorophenyl)malonamide
Suzuki coupling in a similar menner as Step E of Bxample 138 followed by
malonamide formation as in Step A of Example 133 gave the title compound (39%) as
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a yellow solid. '"H NMR (DMSO-d;) § 10.55 (s, 1H), 10.31 (s, 1H), 8.15 (d, 1H, J =
2.4 Hz), 8.11 (s, 1H), 7.86 (dd, 1K, J = 12.4, 2.8 Hz), 7.52 (t, 1H, J = 8.8 Hz), 7.44-
742 (m, 1H), 7.25-7.19 (m, 2H), 7.09 (d, 1H, J = 2.8 Hz), 6.93 (s, 1H), 3.54 (s, 2H),
2.91 (t, 2H, J = 6.8 H2), 2.73 (t, 2H, J = 6.4 Hz), 2.53 (1, 2H, J = 6.8 Hz), 2.45 (t, 2H,
J = 6.8 Hz); MS(EST") m/ 532.3 M + H)".

EXAMPLE 150

pakile

N'-(3-Fluoro-4-(5-((4-hydrozycyclohexylidene)methyDpyrrolo[2,1]
[1,24]triazin-4-yloxy)phenyl)-V’-(¢-fluorophenyl)malonamide
To N'-(3-fluoro-4-(5-((4-oxocyclohexylidene)methyl)pyrrolo{2, 1]

[1,24]triazin-4-yloxy)pheny])-N°~(4-fluoropbenyl)malonamide (80 mg, 0.15 mmol,
Example 149) in methanol (2 mL) at 0 °C was added a spatula tip of sodinm
borohydride, The reaction was stirred at 0 °C for 30 min and was then quenched with
saturated aqueous ammonium chloride solution (10 mL) and stitred at 0 °C for 5 min.
‘The mixture was extracted with ethyl acetate (3 x 10 mL) and the combined organic
extracts were dried over anhydrous sodium sulfate and concentrated in vacuo. The
crude product was purified by flash chromatography on silica gel (10% MeoOH /
BtOAc) to give the title compound (30 mg, 37%) as an off-white solid. '"H NMR
(DMSO-dy) & 10.57 (s, 1H), 10.34 (s, 1H), 8.11 (d, 1H, J=2.8 Hz), 8.10 (s, 1H), 7.86
(dd, 1H, J= 12.8, 2.4 Hz), 7.71-7.68 (m, 2H), 7.53 (t, 1H, J = 8.4 Hz), 7.46-7.43 (m,
1H), 725-7.21 (m, 2H), 6.99 (d, 1H, J = 2.8 Hz), 6.64 (s, 1H), 4.65 (br 5, 1H), 3.76-
3.75 (m, 1H), 3.56 (8, 2H), 2.90-2.85 (m, 1H), 2.51-2.45 (m, 1H), 2.27-2.24 (m, 2H),
1.92-1.85 (m, 2H), 1.46-1.41 (m, 2H); MS(BST") m% 534.3 (M + H)".

EXAMPLE 151
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e n g act

N*-(4-(5-(4-Aminocyclohexylidene)methyl)pyrrolo[2,1-f][1,2,4]triazin-4-yloxy)-3-
fluorophenyl)-N"-(4-fluorophenyljmalonauide

Prepared in a similar manner as Step C of Example 146 to give the TFA salt of
the title compound (12%) a5 a white solid. "H NMR (DMSO-dg) § 10.51 (s, 1H),
10.26 (s, 1H), 8.02 (d, 1H, J = 2.4 Hz), 7.99 (s, 1H), 7.74 (dd, 1H, = 12.8, 2 Hz),
7.59-7.55 (m, 2H), 7.38 (1, 1H, J = 8.4 Hz), 7.32-7.35 (m, 1H), 7.13-7.08 (m, 2H),
6.90 (d, 1H, J = 2.8 Hz), 6.59 (s, 1H), 3.44 (s, 2H), 2.95-3.00 (m, 1H), 2.20-2.41 (m,
2H), 1.96-2.11 (m, 2H), 1.32-1.39 (m, 2H), 1.17-1.13 (m, 2H); MS(EST") m/x 533.3
M+H)".

EXAMPLE 152
N \
A TY 0,
\\ijl

N'-(3-Fluoro-4-(5-((4-(methylamino)cyclohexylidene)methyDpyrrolo[2,1-/]
[1,2,4}triaziu-4-yloxy)pheny])-N'-(4-facrophenyl)malonanids, triflnoroacetic
acid salt
To N'-(3-fluoro-4-(5-((4-oxocyclobexylidene)methyl)pyrrolof2,1-

/11.2,4]iszin-4-yloxy)phenyl)-N*~(4-fluorophenyl)malonamide (20 mg, 0.038 mmol,
Example 149) in dichlorocthane (1 mL) was added methylamine (23 ul,, 0.045 mmol,
2 M THF), acetic acid (2.6 liL,, 0.045 mmol), followed by sodium
triacetoxyborohydride (13 mg, 0.056 mmol). After stirring at rt for 2 h, the reaction
was quenched with 5% aqueons sodium bicarbonate golution (1 mL). The layers were
separated and the organic layer was washed with brins, dried over anhydrous sodium
sulfate, and concentrated in vacuo. The crude product was purified by reverso phase
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prep HPLC and the appropriate fractions were concentrated in vacuo. Tolueno was
added (2 x 4 mL) and concentrated to remove excess TFA. Lyophilization from
acetonitrile (1 mL) / water (3 mL) gave the TFA salt of the title compound (11 mg,
44%) as a white solid. 'H NMR (DMSO-dg) & 10.51 (s, LH), 10.26 (s, 1H), 8.02 (4,
1H, J = 2.8 Hz), 8.00 (s, 1H), 7.74 (dd, 1H, J = 12.8, 2 Hz), 7.59-7.55 (m, 2H), 7.40
(t, 1H, J = 8.4 Hz), 7.35-7.32 (m, 1H), 7.13-7.06 (m, 2H), 6.90 (d, 1H, J=2.8 Hz),
6.60 (s, 1H), 3.44 (s, 2H), 3.10-3.13 (m, 1H), 3.02-2.98 (m, 1H), 2.52-2.39 (m, 4H),
2.23-2.21 (m, 1H), 2.08-2.02 (m, 3H), 1.36-1.31 (m, 2H); MS(BST") m/x 547.1 (M +

%E“%“m

N'-(3-Fluoro-4-(5-((4-bydroxy-4-methylcyclohexylidene)methyl)pyrrolof2,1-
N1.24]triazin-4-yloxy)pheny])-N'-(4-finorophenyDmalonamide, trifinoroacetic
acid salt

To N'(3-fluoro-4-(5-((4-oxocyclohexylidene)methyl)pymolo[2,1-
Ai(1.2,4]triszin-4-yloxy)phenyl)-N-(4-fluarophenyl)malonamide (10 mg, 0.019 mmol,
Example 149) in THF (1 mL) at 0 °C was added methyllithium (76 pL, 0.076 ammol, 1
M THP). After stirring at rt overnight, the reaction was quenched with brine (1 mL).
The layers were separated and the organic layer was dried over anhydrous sodium
sulfate and concentrated in vacuo. The crude product was purified by reverse phase
prep HPLC and the approptiate fractions were concentrated in vacuo. Toluene was
added (2 x 2 mL) and concentrated to remove excess TFA. Lyophilization from
acetonitrils (1 mL) / water (3 mL) gave the TFA salt of the title compound (3 mg,
21%) as a palo yellow solid. 'H NMR (DMSO-ds) § 10.45 (s, 1H), 10.21 (s, 1H), 7.98
(d, 1H, J= 2.8 Hz), 7.96 (s, 1H), 7.74 (dd, 1H, J = 12.8, 2 Hz), 7.58-7.55 (m, 2H),
7.40 (t, 1H, J = 8 Hz), 7.33-7.31 (m, 1H), 7.13-7.08 (m, 2H), 6.87 (4, 1H, J = 2.8 Hz),
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6.51 (s, 1H), 4.20 (br s, 1H), 3.43 (s, 2H), 2.60-2.45 (m, 3H), 2.09-2.06 (m, 1H), 1.56-
1.52 (m, ZH), 1.41-1.36 (m, 2H), 1.07 (s, 3H); MS(ESI") m/k 548.3 (M + H)*.

R~ N
. e,
; Lo

N'-4-(5-((4-Aminopiperidin-1-y)methyl)pyrrolo[2,1/][1,2 A}triaxin-4-yloxy)-3-
fluorophenyl)-¥*-{4-finorophenyDmalonamide, triffuoroscetic acid salt

10 A) 5-Bromomethyl-4-chioro-pyrrolo{2,1-f1{1,2, 4]triazine
A mixtare of 4-chloro-5-methyl-pymolo[2,1-11[1.2 4]triazine (2.0 g, 11.93
mmol, WO 03/042172) and AIBN (195 mg, 1.19 mmol) in CCl,; (80 mL) under N,
was heated to 100 °C for 5 min, NBS (2.55 g, 14.3 mmol) was added. The reaction
mixture was stirred for 10 min, then cooled to 1t, filtered. The CCl, layer was washed
15  with dilnte NaHICO; aqueous solution, dried (MgSO,), filtered and concentrated to
give the desired product (2.70 g, 92%).

/\\%{‘Br Cl
= VN
\ N‘Nﬂl

B)  (4-Chloro-pyrrolof[2,1-f][1,2.4]triazin-5-yimethyl)-triethylammontum
20 bromide
A mixture of 5-hromomethyl-4-chloro-pyrrolof2,1-1[1,2 4]triazine (2.7 g, 11
mmo}), BtsN (5 L, 36 mmol) in THF (20 mL) was stirred at 1t for 12 h. The solid
was filtered and rinsed with THF snd Bt;O, dried to give the desired product (3.38 g,
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89%). Analytical HPLC retention time = 0.776 min. (Chromolith SpeedROD 4.6 x 50
mm, 10-90% agqueous methanol over 4 minutes containing 0.1% TFA, 4 mL/min, _
monitoring at 220 nm); MS(ESI*) m/ 267 (M + H)*.

NH;

© tert-Butyl 1-((4-(4-amino-2-fiuorophenoxy)pyrrolo[2,1f1[1,2 4]triazin-5-

yl)methyl)piperidin-4-ylcarbamate

To 4-amino-2-Buoropbenol (82 mg, 0.646 mmol) in THE (5 mL) at 78 °C
under nitrogen was added NaHMDS (650 L, 0.650 mmol, 1 M hexanes). After
stirring at -78 °C for 20 min, the flask was transferred to a bath at 0 °C and solid N-
((4-chloropyrrolo[2,1-/][1,2,A]triszin-5-yl)methyl)-triethylammonium bromide (200
mg, 0.807 mmol) was immediately added. The reaction was allowed to warm to rt and
stirred for 2 h. DIPEA (280 L, 1.6 mmol), ters-butyl piperidin-4-ylcarbamate (129
mg, 0.646 mmol, Aldrich), znd DMF (2 mL) was added. The resction was heated to

crude prodnct was purified by reverse phase prep HPLC. The appropriate fractions
were conceatrated in vacuo. Toluene was added (2 x 2 mL) and concentrated to give
the TRA salt of the title compound (100 mg, 27%) as a yellow solid. 'H NMR
(CDsOD) & 8.09 (s, 1H), 8.03 (d, 1H, J = 2.4 Hz), 7.23-7.13 (m, 2H), 6.83-6.61 (m,
2H), 4.73 (s, 2H), 3.67-3.64 (m, 1H), 3.30-3.19 (m, 2H), 2.31-2.24 (m, 2H), 1.76-1.63
(m, 2H), 1.49-1.45 (m, 2H), 1.45 (s, 9H); MS(ESI") m/ 457.5 M + H)*.

D) N'-(4-(5-((4-Aminopiperidin-1-y))methy)pyrrolo[2,1-f][1,2.4}triaxin-4-
yloxy)-3-finoropheny?)-N°~(4-fluorophenyl)malonamide, trifluoroacetic
acid salt
Prepared in similar manner as Step A of Rxample 133. The resulting Boc

protected material was dissolved in ether (1 mL) at 0 °C and charged with 4 N HCl in

dioxane (3 mL). After stitring at 0 °C for 3 h, the reaction was concentrated in vacuo.

- 141 -



10

15

\\;\\i

WO 2006/004636 PCT/US2005/022682

The crude product was purified by reverse phase prep HPLC and the appropriate
fractions were concentrated in vacuo. Tolnene was added (2 x 2 mL) and concentrated
to give the TFA salt of the title compound (4 mg, 12%) as a white solid. 'H NMR
(DMSO-dy)-5 10.49 (s, 1H), 10.22 (s, 1H), 8.18 (s, 1H), 7.90 (d, 1H, J=2.8 Hz), 7.76
(dd, 1H, J = 12.8, 2.4 Hz), 7.57-7.56 (m, 2H), 7.43-7.36 (m, 2H), 7.13-7.09 (m, 3H),
4.57 (s, 2H), 3.51-3.48 (m, 1H), 3.44 (s, 2H), 3.09-3.06 (m, 2H), 2.53-2.50 (m, 2H),
2.00-1.97 (m, 2H), 1.72-1.67 (m, 2H); MS(BST") m/z 536.5 (M + H)".

&N‘Qt}j HI mp

1-(4-(5-((4-Aminopiperidin-1-yl)methyDpyrrolo{2,1-f][1,2,4]trlazin-4-yloxy)-3-
fluorophenyl)-3-(2-(4-fiuorophenylacetylures, trifluoroacetic acid salt
To ters-butyl 1-((4-(4-amino-2-fiuorophenoxy)pyrrolo[2,11[1,2,4]triazin-5-

yl)metiyDpiperidin-4-ylcarbamats (50 mg, 0.088 mmol, Compound C of Example
154) in dichloromethane (1 mL) at 0 °C was added 2-(4-fluorophenyl)acetyl
isocyanats (290 ul, 0.088 mmol, 0.3 M in toluene, Compomnd C of Example 4). The
reaction was stirred at 0 °C for 0.5 b and was purified directly by by flash
chromatographry on silica gel (10% MeOH / EtOAc) to give the Boc protected
material (33 mg, 59%) as a colorless oil. The Boc protected material was suspended in
ether (2 mL) at 0 °C and charged with 4 N HC] in dioxane (5 mL). After stirring at 0
°C for 1.5 h, the reaction was concentrated in vacuo. The crude product was purified
by reverse phase prep HPL.C and the appropriate fractions were concentrated in vacuo.
Toluene was added (2 x 2 L) and concentrated to give the TFA salt of the title
compound (3 mg, §%) as a white solid. '"H NMR (DMSQ-ds) & 11.01 (s, 1H), 10.57
(s, 1H), 8.21-8.18 (m, 2R), 7.73 (dd, 1H, J = 12.8, 2.4 Hz), 7.48-7.33 (m, 4H), 7.18-
7.11 (m, 3H), 4.57 (m, 1H), 3.69 (s, 2H), 3.44 (s, 2H), 3.59-3.48 (m, 2H), 3.13-3.06
(m, 2H), 2.05-1,98 (m, 2H), 1.71-1.55 (m, 2H); MS(BST*) m/z 535.3 (M + H)".
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EXAMPLE 156

HH
*Q%P T m,,
\\N‘le

1~(3-Ftuoro-4-(5-((4-methylpiperazin-1-yl)methyl)pyrrolo[2,1-f1{1,2 4] triazin-4-
yloxy)phenyl)-32-(4-fluorophenyDacetyDurea

‘OR
>

A)  1-(3-Flnoro-4-(5-((4-methyipiperazin-1-yDmethyDpyrrolo{2,1-f]
[1,2A)trlazin-4-yloxy)phenyl)-3-(2-(4-fluoropbenyl)acetyl)urea
Prepeared in a similar manner. as Step C of Example 154 to give the TFA sait of
10 the title compound (99) as & brown solid. "H NMR (CDsOD) & 7.90 (s, 1H), 7.85 (d,
1H, /= 2.8 Hz), 7.17 (t, 1H, J= 8.8 Hz), 6.94 (d, 1H, 7= 2.8 Hz), 6.75 (d4, 1H, J =
11.6, 2.4 Hz), 6.72-6.69 (m, 1H), 4.39 (s, 2H), 3.40-3.31 (m, 8H), 2.79 (s, 3H);
MS(BST) m/ 357.3 (M + H)*.

NH,

15 B) 1-(3-Fluoro-4-(5-((4-methylpiperazin-1-ymethyl)pyrrolo[2,1-
N1,2Altriazin4-yloxy)phenyl)-3-2-¢-flnorophenylacetylures
Prepared in similar manner as Example 155 to give the title compound (83%)
as a white solid. "H NMR (CDsOD) 5 7.80 (s, 1H), 7.77 (d, 1H, J = 2 Hz), 7.62 (dd,
1H, J = 12.4, 2.4 Hz), 7.27-7.17 (m, 4H), 6.99-6.95 (m, 2H), 6.84 (d, 1H, J= 2.4 Hz),
20  3.94 (s, 2H), 3.62 (s, 2H), 2.70-2.45 (m, 8H), 2.26 (s, 3H); MS(EST") m/ 536.2 (M +
H)".

EXAMPLE 157
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1-(3-Fluoro-4-(5(morpholinomethyDpyrrolo[2,1-f){1,2 4] triaxin-4-yloxy)phenyl)-
3-2-(4-Bnorophenyl)acetyljurea

4A)  3-Flooro-4-(
yloxy)benzenamine
Prepared in a similar mamer as Step C of Example 154 to give the TFA salt of
the title compound (10%) as a light brown solid. "H NMR (CD-OD) 5 7.98 (s, 1H),
791 (d, 1H, J=2.8 Hz), 7.11 (t, 1H, J = 8.4 Hz), 7.02 (d, 1H, J = 2.8 Hz), 6.62 (dd,
1H, J = 12.4, 2.8 Hz), 6.60-6.57 (m, 1H), 4.67 (s, 2H), 4.00-3.94 (m, 2H), 3.68-3.61
(m. 2F), 3.43-3.40 (m, 2H), 3.22-3.20 (m, 2H); MS(EST) m/& 344.3 (M + B)*.

[2,1-f1{1,2,4}txlaxin-4-

B)  1-(3-Fluoro-4-(S<(morpholinomethyl)pyrrolof2,1:f]1,2 d]triazin-4-
yloxy)phenyl)-3-(2-(4-fivorophenyl)ncetylurea
Propared in similar manner a5 Example 155 to give the title compound (83%)
as a white solid. "H NMR (CDsOD) & 7.89 (s, 1H), 7.85 (d, 1H, J = 2.8 Hz), 7.67 (3d,
1H, J =124, 2.4 Hz), 7.30-7.19 (m, 4H), 7.01-6,94 (m, 3H), 4.28 (s, 2H), 3.70-3.76
(m, 4H), 3.62 (s, 2H), 2.88-2.80 (m, 2H); MS(EST") m/z 5232 (M + H)*.

EXAMPLE 158
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1-(4~(5-((4-Aminopiperidin-1-yl)methyl)pyrrolo{2,1-f][1,2,4]trinzin-4-
ylamino)pbenyl)-3-(2-(4-flucrophenyDacetylyurea

e
&

5 A) tert-Butyl 1-{(4-(4-aminophenylamino)pyrrolo[2,1-f][1,2,4]triazin-5-
yDmethyl)piperidin-4-ylcarbamate
Prepared in a similar manner as Step C of Example 154 to give the TFA salt of
the title compound (38%) as a yellow oil. 'H NMR (CDyOD) 57.57 (s, 1H), 7.33 (d,
1H, J = 2.4 Hz), 7.24-7.21 (m, 2H), 6.71-6.68 (m, 2H), 6.45 (d, 1, J=2.8 Hz), 3.67
10 (s, 2H), 3.34-3.28 (m, 1H), 2.95-2.90 (m, 2H), 1.80-1.77 (m, 2H), 1.41-1.33 (m, 2H),
1.32 (s, 9H); MS(BST*) m/z 438.3 (M + H)".

B)  1-(4(5-((4-Aminopiperidin-1-yl)methyDpyrrolo[2,1/][1,24]trinzin-4-
ylamino)phenyl)-3-(2-(¢-flnorophenyl)acetylurea
15 - Prepared in similar manoer as Example 155 to give the title compound (47%)
a5 an off-white solid, "H NMR (DMSO-d,) § 11.01 (s, 1H), 10.53 (s, 1H), 8.00-7.89
(m, 2H), 7.61-7.59 (m, 3H), 7.45-7.41 (m, 2H), 7.26-7.22 (m, 4H), 3.77 (s, 2H), 3.63
(s, 2H), 3.35-3.32 (m, 1H), 3.20-3.14 (m, 2H), 2.19-1.90 (m, 6H); MS(EST") m/z
517.3 M + H)*.

EXAMPLE 159
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N-(4-(5-((4-Aminopiperidin-1-ymethyD)pyrrolo{2,1/](1,2A)trinzin-4-yloxy)-3-

Prepared in a similar manner as Example 147 to give the TFA salt of the title
compound (5%) a8 & white solid. '"H NMR (DMSO-d) & 11.10 (s, 1H), 8.19-8.17 (m,
2H), 7.82 (dd, 1H, J = 12.8, 2.4 Bz), 749 (t, 1H, J = 8.8 Hx), 7.49-747 (m, 2H), 7.25
7.21 (m, 2H), 7.14-7.09 (m, 1H), 4.59 (s, 2H), 3.54-3.48 (m, 3H), 3.15-3.08 (m, 2H),
2.08-2.00 (m, 2H), 1.74-1.66 (m, 2H); MS(BEST") m/z 497.2 M + H)*.

EXAMPLE 160

Hc}p“r”mp

1-(3-Fingro-4-(5-(piperazin-1-ylmethypyrrolo[2,1-/][1,2,}trinzin-¢-
yloxy)phenyl)-3-(2-(4-flucrophenyDacetyl)urea

"“’"}rp
N
w

A)  3-Fluoro-4-(5-(plperazin-1-yimethyl)pyrrolo[2,1-/1[1,2 Altriaxin-4-
yloxy)benzenamine

Prepared in a similar manner as Step C of Example 154 to give the title
compound as a yellow oil. MS(BST') m/k 4433 (M + H)*.
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B)  1{3-Finoro-4-(5-(piperazin-1-yimethyl)pyrrolof2,1-/][1,2,4ltriazin-4-
yloxy)phenyD-3-(2-(4-fivorophenyl)acetylurea
Prepared in similar manner as Example 155 to give the title compound (6%) as
a white solid. 'H NMR (DMSO-dy) 5 11.00 (s, 1H), 10.55 (s, 1H), 8.12 (s, 1H), 8.11
S (4,1H,7=28Hz),7.71(dd, 1H,J=12.8, 2.4 Hz), 742 (t, 1H, J= 8.8 Hz), 7.35-7.28
(m, 3H), 7.11 (1, 2H, J =92 Hz), 7.03 (m, 1H), 4.58 (s, 2H), 3.69 (s, 2H), 3.66-3.59
(m, 4H), 3.32-3.05 (m, 4H); MS(BSI") m/z 522.3 (M + H)".

EXAMPLE 161

3 e,

1-(3-Fluoro-4-(5-((methyl(piperidin-4-y)aminohmethyl)pyrrolof2,1-f]
[1,24]triazin-4-yloxy)phenyl)-3-(2-(4-flucrophenyl)acetyurea

10

A)  N+{(4-(4-Amino-2-flucrophenoxy)pyrrolo{2,1f][1,2 Altriazin-5-yl)methyl)-
15 N-methylpiperidin-4-amine
Propared in a similar manner as Step C of Example 154 to give the title
compound (38%) as a yellow oil. MS(BST) mz 4713 M + H)".

B)  1-(3-Fluoro-4-{S-((methyXpiperidin-4-yDamino)methyDpyrrolo[2,1.f]
20 [1,2A}triazin-4-yloxy)phenyl)-3-(2-(4-fluorophenyDacetyljurea
Prepared in similar manmer as Example 155 to give the title compound (32%)
as a white solid. "H NMR (DMSO-dy) 5 11.00 (s, 1H), 10.55 (s, 1H), 8.19 (s, 1H),
8.16(d, 1H, J = 2.4 Hx), 7.71 (dd, 1H, J = 12.4, 2 Hz), 7.42-7.34 (m, 2H), 7.32-7.28
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(m, 2H), 7.16-7.06 (m, 3H), 4.44 (s, 2H), 3.69 (s, 2H), 3.64-3.59 (m, 4H), 2.87-2.84
(m, 1H), 2.72 (s, 3H), 2.19-2.15 (m, 2H), 1.87-1.82 (m, 2H); MS(ESI') m/z 550.3 (M
+H)*. '

1-(4-(5-((4-(AminomethyDpiperidin-1-y)methyDpyrrolo[2,1-f](1,2 4]triazin-4-
yloxy)-3-fluarophenyl)-3-(2(4-fluorophenyi)acetyl)orea

BocHN NH,

O

=" N
N2
A)  tert-Butyl (1-((4-(4-amino-2-fluorophenoxy)pyrrolof2,1-/1(1,2,4ltriazin-5-
yl)methyl)piperidin-4-y)methylcarbamate
Prepared in a similar manner as Step C of Bxample 154 to give the title
compound (29%) as a yellow oil. MS(BSI") m/z 471.3 (M + H)*.

B)  1-{(4-(5{(4-(Ammomethyl)piperidin-1-yl)methyl)pyrrolo[2,1-f]
(1,2/4}txlazin-4-yloxy)-3-flucrophenyl)-3-(2-(4-fluorophenyl)acetyl)urea
Prepared in similar manner as Example 155 to give the title compound (26%)

as 2 white solid. 'H NMR (DMSO-ds) 5 11.01 (s, 1H), 10.53 (s, 1H), 7.99 (s, 1H),

7.97 (4, 1H, J =24 Hz), 7.66 (4d, 1H, J = 13.2, 2.4 Hx), 7.36-7.28 (m, 4H), 7.09 (¢,

2H, J = 8.8 Hz), 6.82 (d, 1H, J = 2.4 Hz), 3.77 (s, 2H), 3.68 (s, 2H), 3.84-3.82 (m,

2H), 2.38-2.36 (m, 1H), 1.8 (t, 2H, J = 10 Hz), 1.58-1.55 (m, 2H), 1.20-1.01 (m,

4H); MS(EST") m% 5502 (M + H)",

EXAMPLE 163
-148 -
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O, T ITT,

N.NJ
(B)-1-(4-(5{((3-Aminopyrrolidin-1-y)methyDpyrrolo[2,1-][1,2 4] triazin-4-yloxy)-
3-floorophenyl)-3-(2-(4-fluorophenyl)acetyl)urea
BocH. NHe

N
N.NJ

A)  (R)Mert-Butyl 1-((4-(4-amino-2-fiucrophenoxy)pyrrolo[2,1-/][1,24]triazin-
5-yImethyl)pyrrolidin-3-ylearbamsate

Prepared in a similar manner as Step C of Example 154 to give the title
compound (30%) as a yellow oil. MS(EST') m/ 443.3 (M + H)".

B)  R®)}1-{4-(5{(-Aminopyrrolidin-1-y))methyl)pyrrolo[2,1-f][1,2,4}triazin-4~
yloxy)-3-flnorophenyl)-3-(2-(4-flucrophenyl)acetyl)urea
Prepared in similar mammer as Example 155 to give the title compound (11%)
as 8 white golid. 'H NMR (DMSO-ds) § 10.54 (s, 1H), 10.21 (s, 1H), 7.99 (s, 1H),
7.98 (d, 1H, J=2.4 Hz), 7.67 (dd, 1H, J = 12.4, 2 Hz), 7.40-7.26 (m, 3H), 7.13-7.07
(m, 3H), 6.84 (d, 1H, J = 2.3 Hz), 3.90 (5, 2H), 3.68 (s, 2H), 2.67-2.41 (m, 3H), 2.20-
2.16 (m, 2H), 1.96-1.91 (m, 1H), 1.32-1.29 (m, 1H); MS(BST") m/z 522.2 (M + H)*,
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(5)-1~(4-(5-((3-Aminopyrrelidin-1-yl)methyl)pyrrolo[2,1-f][1,2,4} triazin-4-yloxy)-
3-fivorophenyl)-3-(2-(4-flnorophenyl)acetyljurea

BocHN, Ntk
v
= N
Nop?
5 A) (S)>tert-Butyl 1-{(4-(4-amino-2-fluorophenoxy)pyrrolo{2,1-fl[1,2 4] txriazin-
5-yDmethyl)pyrrolidin-3-ylcarbamate

Prepared in a similar manner as Step C of Example 154 to give the title
compound (30%) as a yellow oil. MS(EST") m%z 4433 (M + H)".

10 B) (8)1-(4-(5{(-Aminopyrrolidin-1-y)methyDpyrrolo{2,1-f](1,2 4]triazin-4-
yloxy)-3-flacrophenyl)-3-(2-(4-floorophenyDacetyljurea
Prepared in similar manner as Example 155 to give the title compound (7%) as
a white solid. ‘H NMR (DMSO-d;) 5 10.54 (s, 1H), 10.21 (s, 1H), 7.99 (s, 1H), 7.98
(d, 1H, J= 2.4 Hz), 7.67 (dd, 1H, J = 12.4, 2 Hz), 7.40-7.26 (m, 3H), 7.13-7.07 (m,
15  3H), 6.84 (d, 11, J = 2.8 Hz), 3.90 (s, 2H), 3.68 (s, 2H), 2.67-2.41 (m, 3H), 2.20-2.16
(m, 2H), 1.96-1.91 (m, 1H), 1.32-1.29 (w, 1H); MS(ESI") m/z 522.2 (M + H)*.

EXAMPLE 165
HeN NN
Yol
9,

20 , (S)-1-(4-(5-((3-Aminopiperidin-1-yDmethyDpyrrolo]2,1-f][1,2 4]triazin-4-yloxy)-
3-fluorophenyl)-3-(2-(4-fluorophenylacetyl)urea
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A)  (SHtert-Buiyl 1-((4(4-amino-2-finorophenoxy)pyrrolof2,1-f](1,2,A)triazin-
5-yDmethyl)piperidin-3-ylcarbamate
Prepared in a similer manner as Step C of Example 154 to give the title
5 compound (40%) as a yellow oil. MS(EST") m/z 457.3 (M + H)".

B)  (S1-{4~5-((3>-Aminopiperidin-1-yDmethyl)pyrrolof2,1-f][1,2 Altrinzin-4-
yloxy)-3-finorophenyl)-3-(2-(4-fluorophenyl)acetylurea
Prepared in similar manner as Example 155 to give the TFA salt of the title
10  compomnd (29%) as a white solid. "H NMR (DMSO-ds) 5 11.00 (s, 1H), 10.55 (s,
1H), 8.15 (m, 2H), 7.71 (dd, 1H, J= 124, 2 Hz), 741 (1, 1H, J = 8.4 Hz), 7.35-7.28
(m, 3H), 7.11 (t, 2H, J = 8.8 Hz), 7.05 (d, 1H, J = 2.8 Hz), 4.58 (s, 2H), 3.69 (s, 2H),
3.66-3.30 (m, 5H), 1.95-1.83 (m, 2H), 1.67-1.53 (m, 1H), 1.40-1.32 (m, 1H);
MS(BSI") mk 536.2 M + B)*.
15

EXAMPLE 166
N
NP <angel
e,

1-(3-Finoro-4-(5-((4-hydroxypiperidin-1-y)methyl)pyrrolo{2,1-1[1,2,4)trinzin-4-
yloxy)phenyl)-3-(2~(4-flnorophenyDacetylurea, trifinorcacetic acid sait
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A) 5-Methyl-4-methylsolfany)-pyrrolo[2,1-f]{1,2 4]triazine

To a solution of 4-chloro-5-methyl-pyrrolo[2,1-1[1,2,4]triazine (4.02 g, 24.0
ramol, WO 03/042172) in dry THF (200 mL) sparged with N; at 0°C was added
NaSMe (1.85 g, 26.3 mmol). The sparging was continued for 5 min. The reaction
mixture was then stirred at rt overnight, concentrated in vacuo to about 50 mL.
volume, diluted with H;O (280 mL) and stirred at 0 °C. The solid was filtered,
washed with cold wates, dried to give the desired product (3.91 g, 91%). Analytical
HPLC retention time = 3.38 min, (YMC S5 ODS coluinn 4.6 x 50 mm, 10-90%
aqueous methanol over 4 minutes containing 0.2% phosphoric acid, 4 mi/min,
monitoring at 220 nm); MS(EST') m/ 180 (M + Hy".

s

B)  1-{(4-(Methylthio)pyrrolo[2,1](1,2 4]triazin-S-y)methyDpiperidin-4-ol

A soltion of 5-methyl-4-metirylsuifanyl-pyrrolo[2,1-] [1,2,4]triazine (200
mg, 1.12 mmol), NBS (218 mg, 1.23 mmol), and AIBN (spatula tip) in carbon
tetrachloride (4 mL) was heated at 80 °C for 1 b After cooling to rt, the solotion was
filtered to remove succinimide. To the filtrate was added 4-hydroxypiperidine (126
mg, 1.34 mmol, Aldrich) and DIPRA (214 pL, 1.23 mmol). The reaction was stirred at
1t overnight and was then concentrated in vacuo. The regidue was suspended in
metbanol and filtered. The filtrate was concentrated and the crude product was
purified by flash chromatography on silica gel (209% MeOH / BtOAc) to give the title
compound (229 mg, 74%) as a colorless solid. 'H NMR (DMSO-dg) 5 8.25 (s, 1H),
7.88 (d, 1H, J = 2 Hz), 6.81 (d, 1H, J =2 Hz), 4.54 (br 5, 1H), 3.76 (s, 2H), 3.48-3.44
(m, 1H), 2.75-2.71 (m, 2H), 2.62 (s, 3H), 2.10-2.08 (m, 2H), 1.70-1.68 (m, 2H), 1.38-
1.36 (m, 2H); MS(EST") m/z 279.3 (M + H)". '
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H
N
N.NA
C)  14((4-(4-Amino-2-flnorophenexy)pyrrolof2,1-/1(1,2 4}triazin-5-
Y)methyDpiperidin-4-ol

To 1-({4-(methylthio)pyrrolof2,1f[1,2,Altriazin-5-ylymethypiperidin-4-ol
(188 mg, 0.675 mmol) in dichloromethane (7 mL) at 0 °C was added TFA (78 uL,
1.0} mmol) followed by m-CPBA (166 mg, 0.675 mmol, ~70% pure). After stirring at
0 °C for 1 h, the mixture was conceptrated in.vacuo. Bther (20 mlL) was added and
then decanted off to remove the benzoic acid. The resulting crude sulfoxide was dried
under high vacuum. 4-Amino-2-flucrophenol (343 mg, 2.7 mmol) was dissolved in
THF (10 mL), cooled to -78 °C, and charged with NaHMDS (2.7 mL, 2.7 mmol, 1 M
in THF). After stirring at 0 °C for 5 min, the crode snifoxide in THF (3 ml) was
added. The reaction was stirred at 0 °C for 30 min and was then concentrated in
vacuo. The residue was suspended in EtOAc (20 mL), washed with water (10 mL),
dried over anhydrous sodium sulfate, and concentrated in vacuo. The crude product
was purified by reverso phase prep HPLC and the appropriate fractions were
concentrated in vacuo to remove methanol. The resulting aqueous solotion was made
basic with 5% agueous sodium bicarbonate solution and extracted with EtOAc (3 x 10
mL). The combined extracts were dried over anhydrous sodium sulfate and
concentrated in vacuo to give 36 mg (15%) of the title compound as a white solid. 'H
NMR (DMSO-dy) 5 8.04 (s, 1H), 8.00 (d, 1H, J=2.8 Hz), 7.02 (1, 1H, J= 8.8 Hz),
6.88 (4, 1H, J= 2.8 Hz), 6.5] (dd, 1H, J= 12.8, 2.8 Hz), 6.46-6.42 (m, 1H), 5.45 (br
s, 2H), 3.83 (s, 2H), 3.18 (m, 1H), 2.76-2.71 (m, 2H), 2.12-2.06 (m, 2H), 1.72-1.67
(m, 2H), 1.41-1.38 (m, 2H); MS(EST') m/% 358.4 (M + H)".

D)  1-(3-Fluoro-4-(5-((4-hydroxypiperidin-1-y)methyDpyrrolo[2,1-f]

[1,2,4}triazin-4-yloxy)phenyl)-3-(2-(4-fluorophenyDacetylurea,
trifluoroacetic acld salt
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Prepared in similar manner as Example 155 to give the TFA salt of the title
compound (12%) as a white solid. "H NMR (DMSO-ds) 8 11.00 (s, 1H), 10.55 (s,
1H), 8.18 (s, 1H), 8.16-8.14 (m, 1H), 7.71 (d, 1H, J = 12.4 Hz), 7.41-7.28 (m, 4H),
7.11-7.08 (m, 3H), 4.59-4.54 (m, 2H), 3.68 (s, 2H), 3.60-3.00 (m, SH), 1.92-1.87 (m,
5 1H), 1.81-1.68 (m, 2H), 1.53-1.48 (m, 1H); MS(EST") m/z 537.2 (M + H)".

EXAMPLE 167

]
AR
Q) T
HN o E
=z SN
\ N..Nf)
1-(3-Fluoro-4-(5-((piperidin-4-ylamino)methyl)pyrrolo[2,1-f1[1,2,4]triazin-4-

10 yloxy)phenyl)-3-(2-(4-fluorophenyl)acetyl)urea

Boc
N

HN SCH,
=r" N
\ N\N//l
A) tert-Butyl 4-((4-(methylthio)pyrrolo{2,1-f1{1,2,4]triazin-5-
yl)methylamino)piperidine-1-carboxylate
15 Prepared in a similar manner as Step A of Example 166 to give the title
compound (50%) as a colorless oil. "H NMR (CD:0D) §8.14 (s, 1H), 7.73 (4, 1H, J
=2.8 Hz), 6.91 (d, 1H, J= 2.8 Hz), 4.21 (8, 2H), 4.10-4.07 (1, 2H), 2.83-2.77 (m,
3H), 2.71 (s, 3H), 1.99-1.97 (m, 2H), 1.48 (s, 9H), 1.34-1.31 (m, 2H); MS(EST) m/
3783 M + H)*.
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B)  A4-[teri-Butoxycarbonyl-(4-methylsuifenyl-pyrrolo[2,1-f][1,2 4)triazin-5-

yhmethyl)-amino]-piperidine-1-carboxylic acid ferf-butyl ester

tert-Butyl 4-((4-(methylthio)pyrrolo[1,2-/][1,2 4 ]triazin-5-
yl)methylamino)piperidine-1-carboxylate (210 mg, 0.556 mmol) was dissolved in
dichloromethane (5 mL) and triethylamine (120 L, 0.834 mmol) followed by di-tert-
butyl dicarbonate (134 mg, 0.612 mmol) was added. After stirring at 1t for 8 b, the
reaction was diluted with methylene chloride (20 mL), washed with saturated aqueous
smmonium chloride solution (10 L), dried over anhydrous sodfum sulfate, and
concentrated in vacuo. The crude product was purified by flash chromatography on
silica gel (20% BEtOAc / hexapes) to give the title campound (207 mg, 78%) as &
colorless oil. "H NMR (CDCly) § 8.01 (s, 1H), 7.51 (d, 1H, J=2.8 Hz), 6.57 (d, 1H, J
= 2.8 Hz), 4.71 (s, 2H), 4.06-4.04 (m, 3H), 2.68-2.61 (m, 2H), 2.61 (s, 3H), 1.60-1.57
(m, 2H), 1.46-1.36 (m, 2H), 1.35 (s, 18H); MS(EST") m/4 478.2 (M + H)",

5 oy

C)  4{[4-(4-Amino-2-fluoro-phenoxy)-pyrrolo{2,1-f][1,2 4]ltriazin-5-yimethyl]-
teri-butoxycarbonyl-amino)-piperidine-1-carboxylic acid ferv-butyl ester
Prepared in a similar manner as Step C of Example 166 to give the title

compound (43%) as a colarieas oil. 'H NMR (CDCly) 8 7.84 (s, 1H), 7.62 (d, 1H, J =

2.8 Hz), 6.98 (t, 1H, J = 8.8 Hz), 6.70 (d, 1H, J = 2.8 Hz), 6.47-6 41 (m, 2H), 4.72 (s,

2H), 4.10-4.04 (m, 2H), 3.77-3.75 (m, 1H), 2.62-2.60 (m, 2H), 1.71-1.38 (m, 4H),

1.35 (s, 18H); MS(BEST) m/% 557.2 (M + H)*.
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D)  1-(3-Fluoro-4-(S{(piperidin-4-ylamino)methyDpyrrolo[2,1-f](1,2,4]triazin-
4-yloxy)phenyl)-3-2-(4-fluorophenyl)acetyl)orea '
Prepared in 2 similar manner as Example 155 to give the title compound
(34%) as a white solid. 'H NMR (DMSO-dy) 5 11.01 (s, 1H), 10.55 (s, 1H), 8.16 (s,
1H), 8.12 (4, 1H, J=2.4 Hz), 7.71 (dd, 1H, J = 12.4, 2 Hz), 7.42-7.28 (m, 4H), 7.18-
7.08 (m, 3H), 4.51 (s, 2H), 3.69 (s, 2H), 3.50-3.29 (m, 3H), 2.88-2.85 (m, 2H), 2.23-
2.18 (m, 2H), 1.72-1.64 (m, 2H); MS(EST") m/% 536.2 M + H)*.

EXAMPLE 168

NH
- TTC,

N.,

N
1-(4«(5-((3-Aminopropylamino)methyl)pyrrolo[2,1-][1,2,4]triazin-4-yloxy)-3-
fiaorophenyl)-3-(2-(4-fluorophenyl)acetylurea

BocHN

H SCH,
=" WN
Ny?
A)  tert-Butyl 3{(4-(methykhio)pyrrolo[2,1](1,2,4}triazin-5-
yDmethylamino)propylcarbamats
Prepared in a similar manner as Step B of Example 166 to give the title
campound (51%) as a yellow solid. 'H NMR (CDsOD) & 8.16 (s, 1H), 7.75 (d, 1H, J
=2.4 Hz), 6.94 (d, 1H, J = 2.8 Hz), 430 (s, 2H), 3.14 (t, 2H, J = 6.4 Hz), 2.83 (, 2H,
J=1.2Hz),2.72 (s, 3H), 1.82-1.75 (m, 2H), 1.40 (s, 9H); MS(BSI") m/ 352.3 (M +

H)".
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=" ~N

N, A

B)  {3-tert-Butoxyearbonyl-(4-methylsulfanyl-pyrrolof2,1/1[1,2,4]trlazin-5-
yhnethyl)-emino}-propyl}-carbamic acid fort-butyl ester
Prepared in a similar manner to Step B of Example 167 to give the title
compound (77%) as a pale yellow oil. "H NMR (CDCly) 5 8.14 (s, 1H), 7.73 (d, 1H, J
=24 Hz), 6.75 (d, 1H, J = 2 Rz), 4.88 (s, 2H), 3.29-3.25 (m, 2H), 3.04-3.02 (m, 2H),
2.71 (s, 3H), 1.72-1.68 (mn, 2H), 1.54 (s, 9H), 1.42 (s, 9H); MS(EST") m/z 4522 (M +
',

N b

C)  (-4-4-Amino-2-luoro-phenaxy)-pyrrolof2,1-f][1,2 Altriazin-5-
yimethyl]-fert-butoxycarbonyl-amino}-propyl)-carbamic acid tert-butyl
ester
Prepared in a similar manner as Step C of Example 166 to give the title

compound (29%) as & colorless oil. 'H NMR (CDCls) 57.85 (s, 1H), 7.64 (d, 1H, J =

2.8 Hz), 7.00(t, 1H, J=8.8 Hz), 6.82-6.78 (m, 1H), 6.62 (dd, 1H, J = 12.8, 2.4 Hz),

6.54-6.51 (m, 1H), 4.72 (m, 2H), 3.28-3.23 (m, 2H), 3.02-3.00 (m, 2X), 1.58-1.55 (m,

2H), 1.43 (s, 9H), 1.35 (s, 9H); MS(BST") m/& 5312 (M + H)*.

D)  14{(5<(3-Aminopropylamino)methyl)pyrrolo{2,1-f](1,2 4}triazin4-
yloxy)-3-fluorophenyl)-3-(2-(4-fluorophenyl)acetyl)urea
Prepared in a similar manner as Example 155 to give the title compound
(17%) as a white solid. 'H NMR (DMSO-de) 5 11.01 (s, 1H), 10.52 (s, 1H), 8.00 (s,
1H), 7.98 (d, 1H, 7= 2.8 Hz), 7.68 (dd, 1H, J = 12.8, 2.4 Hz), 7.34-7.28 (ma, 4H), 7.13
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(t, ZH, J= 9.2 Hz), 6.84 (d, 1H, J = 2.4 Hz), 3.68 (s, 2H), 3.52 (s, 2H), 2.90-2.85 (m,
2H), 2.28-2.20 (m, 2H), 1.35-1.30 (m, 2H); MS(ESI") m/z 510.2 (M + H)*.

EXAMPLE 169

WNKQ%})/HIHmF
-

1-(4-(5-((3-(Aminomethyl)azetidin-1-yDmethylpyrrolof2,1-f][1,2,4)triazin-4-
* yloxy)-3-finorophenyl)-3-(2-(4-fluorophenyl)acetyDures

BocHN

—— N

No &

N
10 A) tert-Butyl (1((4-(methylthio)pyrrolo[2,1-f](1,2,4])triazin-5-
ylimethyl)azetidin-3-yl)methylearbamate
Prepared in a similar manner as Step B of Example 166 to give the title
compound (31%) s a white solid. "H NMR (CD;0D) § B.12 (s, 1H), 7.72 (4, 1H, J =
2.4 Hz), 6.81 (d, 1H, J = 2.8 Hz), 4.07 (s, 2H), 3.46 (1, 2H, J = 8 Hz), 3.34-3.33 (m,
15 1H), 3.20-3.18 (m, 2H), 3.08 (t, 2H, J = 7.6 Hz), 2.65 (s, 3H), 1.44 (s, 9H); MS(EST")
mi 3643 M +H)".

BocHN NHz
kCN
= N
N..N¢|
B) tert-Butyl (1-{(4-(4-amino-2-fluorophenoxy)pyrrolo[2,1-f][1,2 A}triazin-5-
20 yDmethyDazetidin.3-yl)methylcarbamate

Prepared in a similsr manner as Step C of Example 166 to give the title
compound (33%) as a brown solid. MS(EST") m# 443.2 (M + H)".
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0  1(4{5((-(AminometiryDazetidin-1-y)methyl)pyrrolo[2,1-
/101,24 }triaxin-4-yloxy)-3-fluorophenyl)-3-(2-(4-fluorophenyiacetylurea
Prepared in 2 similar mazmer xs Bxample 155 to give the title compound (4%)
28 a white solid. 'H NMR (DMSO-dg) 5 11.02 (s, 1H), 10.56 (s, 1H), 8.18-8.15 (m,
2H), 7.68 (44, 1H, J = 12.8, 2.4 Hz), 7.45-7.28 (tm, 4K), 7.18-7,08 (i, 3H), 4.67 (s,
2H), 4.44-4 41 (m, 2H), 4.05-3.98 (m, 2H), 3.69 (s, 2H), 3.10-2.97 (m, 3H); MS(EST")
miz 5223 (M + B)*.

1-(4-(5-(((3R AR)-4-Amino-3-hydroxypiperidin-1-yl)methyl)pyrrolo[2,1-
Ji1,24]trinxin-4-yloxy)-3-filnorophenyl)-3-(2-(4-flnorophenylacetyljurea

HQ

A)  (ARA4R)4-Azldo-1-((4-(methylthio)pyrrolo[2,1-/][(1,2 4]triaxin-5-
y)methyDpiperidin-3-ol
Prepared in a gimilar manner as Step B of Example 166 to give the title
compound (65%) a8 a yellow foam. 'H NMR (CDsOD) 5 8.36 (s, 1H), 7.99 (d, 1H, J
=2.4 Hz), 6.93 (d, 1H, J = 2.8 Hz), 3.92-3.88 (m, 2H), 3.35-3.30 (m, 1H), 3.08-2.90
(m, 2H), 2.72 (s, 3H), 2.14-2.10 (m, 28), 2.00-1.91 (m, 2H), 1.47-1.44 (m, 1H);
MS(BST") m/% 3202 (M + H)".
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B)  (3RAR)1-(4-(4-Amino-2-fluorophenoxy)pyrrolo{2,1-f][1,24]triazin-5-
yDmethyl)-4-azidopiperidin-3-ol
Prepared in a similar manner as Step C of Example 166 to give the title
5 compound (24%) as & brown solid. MS(EST') m/z 399.2 (M + H)*.

0  1-(4(5-((BRAR)4-Amino-3-hydroxypiperidin-1-yl)methyl)pyrrolo{2,1-f]
[1,2,4]trinxin-4-yloxy)-3-fluorophenyl)-3-(2-(4-fluorophenylacetylurea
The acylurea was prepared in a similer manner as Example 155 to give the
10  corresponding azide (48%). MS(ESI') m/ 578.16 (M + H)*. The azide (35 mg, 0.06
mmol) was then dissolved in ethyl acetate (1 mL) at O °C and charged with
trimethylphosphine (0.11 mL, 0.11 mmal) followed by water (1 drop). After stimring at
rt for 3 h, the reaction was concentrated & vacuo and purified by reverse phase prep
HPLC. The approprixte fractions were concentrated in vacuo and toluene was added
15 (2 x 2 mL) and concenirated to give the TFA salt of the title compound (8 mg, 17%)
as a white solid. "H NMR (DMSO-d,) 8 11.00 (s, 1H), 10.55 (s, 1H), 8.18-8.16 (m,
2H), 7.72 (44, 1H, J = 12.8, 2.4 Hz), 7.36-728 (m, 4H), 7.14-7.09 (m, 3H), 4.62 (s,
2H), 3.69 (s, 2H), 3.22-2.85 (m, 6H), 2.03-1.98 (m, 1H), 1.68-1.65 (m, 1H); MS(ESI")
m/z 5102 M +H)*. .

EXAMPLE 171

o i
e T8

“N
F
1{4-(5-((BRAR)4-Amino-3-hydroxypiperidin-1-yl)methyl)pyrrolo[2,1-

JI(1,2 4]triazin-4-ylamino)phenyl)-3-(2-(4-fluorophenylacetyDurea
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. 7 5w

A)  1-Q2+4-Fluorophenyljacetyl)-3-(4-nitrophenyl)urea

To a stirred solution of p-nitroaniline (200 mg, 1.45 mmol) in tetrahydrofaran
(1 mL) at room temperature was added 2-(4-fluorophenyl)acetyl isocyanate (2 mL,
0.32 M in toluene, Compound C of Example 4). After 18 b, the mixture was
conceatrated in vacuo and the residue was dissolved in ethyl acetate (5 ). The
solution wes slowly concentrated o rotary evaporator without heating. When &
precipitate started to form, the flask was removed from the rotory evaporator and
allowed to sit for 2 h. The solid formed was filtered and washed with small amount of
ethyl acetate and dried in vacuo to afford light yellow crystailine compound (200 mg,
44%). MS(BST") m/k 318.3 M+ H)*.

Beps:

B)  1-(4-Aminophenyl)-3-(2-(4-flacrophenyl)acetyl)urea

To a solution of 1-{2-{4-fluorophenyl)acetyl)-3-(4-nitrophenyl)urea (200 mg,
0.63 mmol) in ethyl acetate (10 mL) was added 10% palladium on carbon (15 mg) and
the flask was filled with hydrogen using a balloon. The mixture was stirred for 18 h,
filtered and the catalyst was washed with ethryl acetate. The filtrate was concentrated
in vacuo to give a solid which was was triturated with amall amount of ether and dried
in vacuo to obtain the degired compound (180 mg) as pale yellow solid, MS(BESIY)
m/z 2874 M+ H)™.
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o

C)  N,N-diethyl-N-((4-(4-(3-(2-4-
fiuorophenylacetyDureido)phenylamino)pyrrolo{2,1-f](1,2,A]triazin-S-
yl)methylethanamintom bromide
To a solution of (4-chloro-pyrrolo[2,1-f][1,2 A]triazin-5-ylmethyl)-

tristhylammoninm bromide (75 mg, 0.22 mmol, Compound B of Example 154) in

chloroform (1.5 mL) was added 1-(4-aminophenyl)-3-(2-(4-flucrophenyl)acetyljurea

(50m§.0.l7mmol)mdthemixtu:ewuhemdatmﬂmfu6h. The mixture was

coaled to room temperature, concentrated in vacuo and the residune was triturated with

acetonitrile. The resniting solid was used in the next step without purification,

D)  1-(4(5<(BRAR)-4-Axdo-3-hydrusypiperidin-1-ymethyl)pyrrolo[2,1/]

[1,2 A}trisxin-4-ylamino)phenyl)-3-(2-(4-finorophenyDacetylurea

To a solution of crude N, N-diethyl-N-((4-(4-(3-(2-(4-
fracrophenyl)acetylureido)phenylamino)pyrrolof2,1-f]{1,2,4)triazin-5-
y)methyl)ethanaminium bromide in chloroform (3 mL), were added (3R,4R)4-
azidopiperidin-3-ol (0.28 mg, 0.2 mmol, WO 04/058144) and triethylamine (0.2 mL).
The reaction mixture was stirred at 60 °C for 2 h, cooled to room temperature and was
then washed with water. The aqueous layer was extracted with chloroform (3 x 8
mL). The combined organic extracts were concentmated in vacuo to give the crude
product as a yellow solid.

The above crude solid was dissolved in tetrabydrofaran (3 mL),
triphenylphosphine (80 mg) and water (0.02 mL) were added and the resulting
reaction mixinre was heated to reflux for 2 h. The reaction mixture was cooled to
room temperature, concentrated is vacuo and the crude product was purified by
prepantive reverse phase HPLC. The appropriate fractions were collected,
concentrated and treated with 1 N HCI (2 mL). The solution was concentrated in
vacuo, dissolved in water and lyophilized to obtain the title compound (48 mg, 47%
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over three steps) a8 & white solid. 'H NMR (CD:OD) § 7.87 (s, 1H), 7.77 (s, 1H),
7.65 (d, 2H, J = 8.4 Hz), 7.46 (d, 2H, J = 8.3 Hz), 7.28 (dd, 2H , J = 5.4, 8.4 Hz), 7.06
(s, 1H), 6.98 (t, 2H, J= 8.7 Hz ), 4.7 (br 5, 2H), 3.9 (brs, 2H ), 3.63 (s, 2H ), 3.56
(br 8, 2H), 3.20-3.10 (br s, 2H), 2.99-2.87 (br s, 1H), 2.96 (br d, 1H, J = 10.8 Hz), 1.91
(br t, J = 10.8 Hz); MS(EST) m/z 533.4 M+ H)™*.

EXAMPLE 172

NN
‘fﬂbp\'gmp
9

1-(4-(5-((4-Acetamidopiperidin-1-ylymethyl)pyrrolof2,1/][1,24]triaxin-4-yloxy)-
3-fluorophenyl)-3-(2-(4-flaorophenyDacetyl)urea

To 1-(4-(5<{(4-aminopiperidin-1-yl)methyl)pyrrolo[2,1-f][1,2,4]triazin-4-
yloxy)-3-flnorophenyl)-3-(2-(4-flucrophenyl)acetyl)urea (30 mg, 0.056 mmol,
Example 155) in methylenc chloride (1 mL) was added pyridine (6 pL, 0.067 mmol)
followed by acetyl chloride (5 pL, 0.067 mmol). DMF (0.5 mL) was added to
solubilize the reaction. After stirring at rt for 2 b, a second shot of pyridine (6 uL) and
acetyl chloride (5 L) was added. After stirring at rt for 1 h, the reaction was diluted
with ethyl acetate (10 mL), washed with 10% aqueous lithium chloride solution
followed by brine (1 x 5 mL each), dried over anhydrous sodivm sulfate, and
concentrated in vacuo. The crude product was purified by reverse phase prep hplc.
The appropriate fractions were concentrated in vacuo and toluene was added (2 x 2
mL) and concentrated to give the TFA salt of the title compound (15 mg, 39%) as a
white solid. '"H NMR (DMSO-dy) 8 11.00 (s, 1HD, 10.55 (s, 1H), 8.19 (s, 1H), 8.14 (d,
1H,J=2.8 Hz), 7.89 (d, 1H, J =72 Hz), 7.71 (dd, 1H, J = 1.2.4, 24 Hz), 743-7.28
(m, 4H), 7.14-7.07 (m, 3H), 4.54 (s, 2H), 3.68 (s, ﬂD. 3.45-2.42 (m, 3H), 3.12-3.10
(m, 2H), 1.88-1.85 (m, 2H), 1.73 (s, 3H), 1.52-1.50 (m, 2H); MS(EST*) m/ 578.2 (M
+H)'.

EXAMPFLE 173
-163 -
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TR

N'-(4-(1H-Pyrrolo[2,3-5Ipyridin-4-yloxy)-3-fluorophenyl)-N"-(3-
methoxyphenyDmalonamide, triflooroacetic acid salt -

A)  3-(4-(1H-Pyrrolo[23-b]pyridin-4-yloxy)-3-fluorophenylamino)-3-
oxopropancic acld
To a solution of 4-(1H-pyrrolo[2,3-b]pyridin-4-yloxy)-3-fluorobenzenamine
(900 mg, 3.7 mmol, Compound B of Example 132) in CH2Cl, (30 mL) at =40 °C, was
10  added ethyl 3-chloro-3-oxopropanoate (555 mg, 3.7 mmol, Aldrich), followed by
pyridine (1 mL). The resulting mixture was stimed at —40 °C for 1 h. The mixture
was dilated with CH;Clz, washed with sat. KHaPO,, and dried over MgSOj. The
mixture was filtered through a short pad of silica gel, cluting with 2% McOH/EtOAc
to give a brown oil (1.1 g). The ester was saponified in EtOH (15 ml.) and NaOH (1
15 NinH;0, 15 mL) at 0 °C for 1 h, neutralized with 1 N HC to pH 4. BtOH was
removed from the reaction mixture under reduced pressure and the solid was collected
by filtration. The solid was then rinsed with H0 and dried (MgSOj) to afford the
tifls compound (670 mg, 55%) as a beige solid. LC/MS(EST") m/z 330 (M + H)*.

20 B) N'<{d4-(1H-Pyrrolo{2,3-5]pyridin-4-yloxy)-3-finorophenyl)-N"(3-
methoxyphenyl)malonamide, trifivoroacetic acid salt
To & stirred solution of 3-(4-(LH-pymralo[2,3-5pyridin-4-yloxy)-3-
flnarophenylamino)-3-oxopropancic acid (16.5 mg, 0.05 mmol) in DMF (0.4 mL),
was added HATU (38 mg, 0.1 mmol), followed by 3-methoxybenzenamine (18 mg,
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0.15 mmol) and DMAP (3 mg). The mixture was heated at 45 °C for 4 b The desired
product was purified by prep-HPLC to give the title compound (17 mg, 62%) as a
white solid. 'H NMR (CD:OD) 5 8.15 (d, 1H, J = 6.6 Hz), 7.80 (dd, 1H, J= 11.8, 2.2
Hz), 7.41 (4, 1H, J = 3.9 Hz), 7.29-7.38 (m, 2H), 7.23 (m, 1H), 7.12 (t, 1H, J = 8.3

S Hz),7.00 (4, 1H, 7= 83, 1.1 Hz), 6.69 (d, 1H, J = 6.6 Hz), 6.60 (dd, 1H, J = 8.3,
2.2 Hz ), 6.51 (d, 1H, J=3.3 Hz), 3.90 (s, 3H); LCMS(EST") m 435 (M + H)".

EXAMPLES 174-236
The examples 174~236 illustrated in Table 3 were prepared from 3-(4-(1H-

10 pywolo[2,3-blpyridin4-yloxy)-3-finorophenylamino)-3-oxopropanoic acid
(Compound A of Bxample 173) and the corresponding amines, in the presence of
HATU, DIPEA, and DMAP in DMF. The crude products were purified by prep-
HPLC (H20/MeOHX.1% TFA, gradient 35-909% MeOH over 10 min, 20 %100 mm 5
jtm YMC ODS-A column)! The desired fraction(s) was/were centrifugally evaporated,

15  weighed and analyzed by LCMS (H,0/MeOH/.1% TFA).

TABLE 3
R
N N
:@’ Y'Y
O O
I =
N/

EXAMPLE NR;R; Compound Name LC/MS
# - M+H)*
174 F | N'<(4-(1H-Pymolof2,3-b]pyridin-4-yloxy)- | 437

A 3-fluorophenyl)-N"-(4-flucrophenyl)-N°-
:'L chrvimalonamid
175 N'<(4-(1H-Pyrrolof2,3-blpyridin4-yloxy)- ( 406
A 3-fluoropheayl)-N-(pyridin-3-
N yl)malonamide
176 F | N*-(4-(LH-Pymrolo[2,3-b]pyridin-4-yloxy)- [ 441
-‘km’ 3-fluorophenyl)-N"-(2,4-
” difluorophenyl)malonamide
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Compound Name

N'-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)-
3-fluorophenyl)-N"-(pyridin-3-
ylmml

178

mnalonamide
N'-(4-(1LH-Pyrrolo]2,3-b]pyridin-4-yloxy)-
3-fluarophenyl)-A°-allylmalonamide

179

N'<4(LH-Pyrrolo[2,3-b]pyridin-4-yloxy)-
3-flucrophearyl)-N’-
cyclopropylmalonamide

N'<4{1H-Pyrrolo[2,3-b])pyridin-4-yloxy)-
3-fluorophenyl)-N°~(2-
hydroxypropyl)malonamide

181

N'-(4-(LH-Pyrrolo[2,3-b)pyridin-4-yloxy)-
3-fluorophenyl)}-N’<(2-amino-2-
methylpropyl)malonamide

N'-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)-
3-flucrophenyl)-N"~(4-
fluorobenzyl)malonamide

437

N'-(4-(LH-Pyrrolo[2,3-b]pyridin-4-yloxy)-
3-fluorophenyl)-N'-
cycloheptylmalonamide

425

- 184
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N'<(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)-
3-flucrophenyl)-N°~(2,5-
dichlorophenyf)malonamide

474

N'-(4<(1H-Pyrrolo[2,3-b}pyridin-4-yloxy)-
3-fluorophenyl)-N°-(2-chloro-6-
methylphenyl)malonamide

453

186

N{(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)-
3-fluorophenyl)-N°~(2-chloro-6-
fluorophenyl)malonamide

187

N'{4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)-
3-fluorophenyl)-N°<(3-tert-

butylphmyl)malonmde

461

N'{(A-(1H-Pyrrolof2,3-b]pyridin-4-yloxy)-
3-fluarophenyl)-3-(azepan-1-yi)-3-
oxopropanamide

411

N'-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)-
3-fluarophenyl)-N°-isopropylmalonamide

371

N°-(4-(1H-Pyrrolof2,3-b]pyridin-4-yloxy)-
3-finorophenyl)-N- -tert-butylmalonamide

385
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Compound Name

M+

191

N'-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)-
3-ﬂum'ophmyl)-N’-
Imalonamide

39

-(41H-Pymolo[2,3-blpyridin-4-yloxy)-
3-ﬂumophmy1)-)v’
cyclohexylmalonamide

411

N'-(4-(1H-Pymrolo[2,3-blpyridin-4-yloxy)-
3-finorophenyl)-N°-phenylmalonamide

N'-(4-(1H-Pyrrolo[2,3-bipyridin-4-ylaxy)-
3-flaorophenyl)-N"-(1H-pyrazol-3-
ymalonamide

395

N (41 H-Pyrrolo[2,3-bpyridin4-yloxy)-
3-fluorophenyl)-N"-(pyridin-2-
yl)malonamide

N'-(4-(LH-Pyrrolo[2,3-b]pyridin-4-yloxy)-
3-fluorophenyl)-N"-(3-methyipyridin-2-
yl)malonamide

N'-(4-(LH-Pyrrolo[2,3-b]pyridin-4-yloxy)-
3-flucrophenyl)-N°-(3,3-

dimethylbutyl)malonamide

413

N'<(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)-
3-fluoropbenyl)-N" (2~
hydroxyphenyl)malonamide

421

N'-(4(LH-Pyrrolo[2,3-b]pyridin-4-yloxy)-
3-fluorophearyl)-N'-(4-methylthiazol-2- .
yl)malonsmide

426

N'(4-(1H-Pyrrolo[2,3-b}pyridin-4-yloxy)-
3-fluorophenyl)-N’~(5-fluoro-2-

methylphenyl)malonamide

437

201

N'{4~(1LH-Pymrolo[2,3-b]pyridin-4-yloxy)-
3-finorophenyl)-N°-(4-fluoro-3-
methylphenyDmalonamide

437

N'<(4-(LH-Pyrrolo[2,3-b]pyridin-4-yloxy)-
3-fluorophenyl)-N"~(4-fluoro-2-
methylphenyl)malonamide

437

N'<(4(LH-Pymolo[2,3-b]pyridin-4-yloxy)-
3-fiuorophenyl)-N°~(3-fluoro-2-

methyiphenyl)malonsmide

437
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Compound Name

LC/MS
M)

N'-(4-(1H-Pyrralo[2,3-blpyridin-4-yloxy)-
3-fluorophanyl)-¥-(2-
chlorophenyl)malonamide

439

N'-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)-
3-fluoropheayl)-N"~(2,5-
difiuorophenyl)malopamide

441

N'-(4<(1H-Pyrrolo[2,3-b)pyridin-4-yloxy)-
3-fluorophenyl)-N*-(1H-indol-5-
yl)malonamide

1\"-(4-(1H-Pynololz ,3-b]pyridin-4-yloxy)-
3-fluorophenyl)-N°
umpylphmyl)mlmdo

N'-(4-(1H-Pyrrolo[2,3-bpyridin-4-yloxy)-
3-fluorophenyl)-N"-(3-chloro-2-
methylphenyl)malonamide

453

N'{(4(LH-Pyrrolo zsblpynd:wyloxy}
3-fluorophenyl)-.

419

210

N'-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)-
3-fluorophenyl)-N°-(2-methoxy-6-
methylphenyl)malonamide

449

211

N'-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)-
s-ﬂumophmyl)-n’-phmthylmﬂommide

433

212

N'-(4-(1H-Pyrmlo 3-b]pyridin-4-yloxy)-
3-fluarophenyl)-N"-{pyridin-4-
yl)malonamide

213

N'-{41H-Pyzrolo[2 3-b)pyridin-4-yloxy)-
3-flucrophenyl)-N’-(1 H-indazol-5-
yl)malonamide

214

2-(3-(4-(1H-Pyrrolo[2,3-3]pycidin4-
Yloxy)-3-fluorophenylamino)-3-
oxopropanamido)benzamide

215

N'<{4(1H-Pymrolo[2,3-bpyridin-4-yloxy)-
3-finarophenyl)-N-(3-
phenylpropyl)malonamide

447
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Compound Name

N'(4-(1H-Pyrrolo[2,3-b)pyridin-4-yloxy)-
3-fluorophenyl)-N"(2-
biphenyl)malonamide

217

N'{(4(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)-
3-fluorophenyl)-N>-(4-
biphenyl)malonsmide

481

I

N'«4-(LH-Pyrrolof2,3-blpyridin-4-yloxy)-
3-fluorophenyl)-N°-(3-
phenoxyphenyl)malonamide

497

219

N <A-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)-
3-flnorophenyl)-N"-(3-
benzylphenyl)malonamide

495

N'-(4-(1H-Pyroloj2,3-b)pyridin-4-yloxy)-
3-fluorophenyl)-N"-(3-
Dmalonamide

430

cyanopheny
N'-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)-
3-fluorophenyl)}-N°-(2-
cyanophenyl)malonamide

430

N'-(4-(1H-Pyrrolo]2,3-blpyridin-4-yloxy)-
3-flucrophenyl)-N"~(4-
cyanophenyl)malonamide

430

N'-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)-
3-fluorophenyl)-N"-(2,3-dihydro- Li-
inden-5-yDmalonamide

N -(4~(1H-Pyrrolo[2,3-blpyridin-4-yloxy)-
3-fluorophenyl}-N"-(2,6-
dichlorophenyl)malonamide

474

N'{(4(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)-
3-fiuoropheayl)-N-(3.4-
diflucropheayl)malonamide

441

(R)- N'<(4(1H-Pyrrolo[2,3-b]pyridin-4-
yloxy)-3-fluorophenyl)-N-(2-amino-2-
oxo-1-phenylethyl)malonamide

227

N'{(4-(1H-Pyrrolo[2,3-b]pyridin4-yloxy)-
3-finorophenyl)-N"<(2-hydroxy-2,3-
dihydro-1H-inden-1-yl)malonamide

461
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Compound Name

(M+H)*

N'(4(LH-Pyrolof2,3-b]pyridin-4-yloxy)-
3-fluarophenyl)-N"~(5-chloro-2-
fluorophenyl)malonamide

N'-(4{(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)-
3-fluorophenyl)-N"(2-
(cyanamathyl)phenyl)malonamide

N'(4-(LH-Pyrrolo]2 3-blpyridin4-yloxy)-
3-fluorophenyl)-N"(2-
scetamidophenyl)malonamide

231

N'-(4(1H-Pyrrolo ]pyndm-4-ylmy)-
3-fiuorophenyl)- -(wtrahydm-ZH—
4-yDmalonamide

413

N'-(4-(LH-Pyrrolo[2,3-b]pyridin-4-yloxy)-
3-fiucrophenyl)-N~(furan-2-
yimethyl)malonamide

N'-(4(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)-
3-finorophenyl)-N"-(trans-2-
hydroxycyclohexyl)mslonamide

427

N'-(4(1F-Pyrrolo[2,3-blpyridin-4-yloxy)-
3-fluorophenyl)-N"(cis-2-
hydroxycyclohexyl)malonamide

427

N'(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)-
3-fiuorophenyl)-N"-(prop-2-
Jmalonamide

367

(5)- N'-{4-(1H-Pyolo[2,3 Blpyridin4-
yloxy)-3-flucrophenyl)-N?-(2-amino-2-
oxo-1-phenylethyl)malonamide
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2,6-Diftuoro-N~(3-fuoro-4-(2~(pyridin-3-y))-1H-pyrroloj2,3-5]pyridin-4-
yloxy)phenyl)benzawmide, hydrochloride salt

a

. 6iMe,
A)  4-Chloro-1-(Q2-(trimethylsiiylethoxy)methyl)-15-pyrrolof2,3-5]pyridine

To a solution of 4-chloro-1H-pyrrolo[2,3-bipyridine (3.05 g, 20 mmol,
prepared accarding to Thibenlt, C. et al. Org, Lett. 2003, 5, 5023) in DMF (50 L) at
—40 °C under Ny, was added NaH (60% in mineral oil, 880 mg, 22 mmol). The
mixture was stirred at 1t for 15 min, then cooled to 40 °C. To this solntion was
added (2-(chloromethoxy)ethyl)trimethylsilane (3.67 g, 22 mmol). The resulting
mixture was stirred at rt overnight. The mixture was diluted with EtOAc, washed
twice with 10% LiCl, and dried over MgSO,. The title compound was purified by
finsh column chromstography (silica gel, eluding with hexane, followed by Et,0) to
give the desired product (5.6 g, quantitiatve yield) as an oil. LC/MS(BST") m/z 283

™M+H.
E*QI%
N
ﬂﬂm
B) 4-Chloro-1-((2-(trimethylsityl)ethoxy)methyl)-12-pyrrolo[2,3-b]pyridin-2-
yiboronic acld

To & salution of 4-chloro-1-((2-(trimethylsilyl)ethoxy)methyi)-1H-pyrrolof2,3-
blpyridine (565 mg, 2 mmol) in THF (5 mL) at —40 °C under N, was added n-Buli
(2.0 M in cyclobexane, Aldrich, 2.4 mmal). The reaction mixturs was stimred at ~40
°C for 1 h and then treated with triisopropylborate (489 mg, 2.6 mmol). The mixture
was slowly warmed to rt and stirred overnight. To this solution was added 1 N HCl in

-171-
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Hz0 (20 mL), and the mixtore was stirred for 20 min., neutralized with saturated ag.
K2HPO, sclution and extracted with ether. The organic layer wes dried over NagSO4.
After Sltration and concentration under reduced pressure, the title compound weas
obtained as & light beige solid (640 mg, quntitative yield). LC/MS(ESI") m/4z 327 M
+ B

C) 4-Chloro-2-(pyrﬂln-3-yl)-l-((2—(ﬂ1methylnﬂyl)ethoxy)methyl)—lﬂ-
pyrrolo[23-b]pyridine
Argon was bubbled through a mixture of 4-chloro-1-((2-

(trimethylsilyDethoxy)methy])-1H-pyrrolo[2,3-b]pyridin-2-ylboronic acid (5.55 g, 17
mmol), 3-iodopyridine (6.97 g, 34 mmol), PA(OAc);, 2-dicyclohexylphosphino-

2' A" 6"-tri-i-propyl-1,1*-biphenyl (405 mg, 0.85 mmol), and KsPO, (2 M in H,0, 34
mmol) in DME (50 mL.) for 10 min and then heated at reflux overnight. The reaction
mixtare was diluted with EtOAc and washed with saturated aq. KsHPO, solution.
The title compound was purified by flash column chromatography (silica gel, 20%
EtOAc/CH;Cl3) to afford the desired product (3.2 g, 52% yield) as an 6il
LC/MS(BST") m/z 361 (M + Hy .

NHp

{

S\

D)  3-Flooro-4-(2<(pyridin-3-yl)-1-{(2-(trimethylsfiyl)ethoxy)methyl)-1H-
pyrrolo[2,3-b]pyridin-4-yloxy)benzenamine
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A mixture of 4-chlero-2-(pyridin-3-yl)-1-((2-{trimethylsilyl)cthoxy)methy)-
LH-pyrrolof2,3-b]pyridine (3.2 g, 8.9 mmol), 2-flucro-4-nitrophenol (2.79 g, 17.8
mmol), and DIPEA (3.5 mL, 20 mmol) in NMP (15 mL) was heated in a scaled tabe
at 185 °C for 3 days. The mixture was diluted with BtOAc and filtered through a shost
pad of Celite® (BtOAc). The filtrate was washed with 5% aq. NazCO; solution and
dried over MgSO,. The title compound was purified by flash column chromatography
(silica gel, 1009% CH;Cl; to 50% EtOAC/CH;Cl,) to afford the desired product (295
mg, 7.4%) as a light brown solid. LC/MS(ESI") m% 451 (M + H)*.

NH;

=
-
N

E)  3-Fluoro-4-(2-(pyridin-3-yl)-1H-pyrrolof2,3-b]pyridin-4-

yloxy)benzenamine

A mixture of 3-fluoro-4-(2-(pyridin-3-yl)-1-((2(trimethylsilyl)ethoxy)methyl)-
1H-pymolo[2,3-b]pyridin-4-yloxy)benzenamine (275 mg, 0.61 mmol),
tetrabutylammonium fluoride (1 M in THF, 4 mL), and 1,2-diaminoethane (0.2 mL) in
THF (4 mL) was heated at 65 °C for 24 h. The solvent was removed in vacuo. The
residue was purified by flash column chromatography (silica gel, 5% MeOH/EtOAc)
to afford the desired product (180 mg, 92%) as a yellow solid. LC/MS(EST") m/% 321
M +H)".

F)  2,6-Difiuoro-N-(3-fluoro-4-(2-(pyridin-3-yl)-1H-pyrrolo[2,3-5]pyridin-4-

Yloxy)phenyl)benzamide, hydrochloride salt

To a solution of 3-flucro-4-(2-(pyridin-3-yi)- 1 H-pyrrolo[2,3-F]pyridin-4-
yloxy)beozenamine (15 mg, 0.047 mmol) and pyridine (0.1 mmol) in THF at 0 °C was
added 2,6-difluorobenzoyl chloride (10 mg, 0.056 mmol), The reaction mixture was
stirred at 0 °C for 1 h, concentrated in vacuo, and the regulting residue was purified by
preparative HPLC. The desired fractions were lyophilized to give a white TFA salt,
which was dissolved in amall amount of MeOH/H;0 with 1 N HCI (0.2 mL). This
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solution was then lyophilized to afford the title compound (FHCI salt, 12 mg, 48%) as a
yellow solid. "H NMR (CDsOD) 59.29 (s, 1H), 8.85 (d, 1H, J =9.6 Hz), 8.74 (4, 1H,
J=52 Hz), 8.26 (d, 1H, J= 6.8 Hz), 8.01 (dd, 1H, /=84, 5.6 Hz), 7.88 (dd, 1H, J
= 12.4, 2.4 Hx), 7.50-7.35 (m, 4H), 7.10-7.00 (m, 2H), 6.73 (d, 1H, J= 6.4 Hz);
LC/MS(ESI") m/ 461 (M + H)*,

g

N-(3-Fluoro-4-(2-(pyridin-3-yI)-1H-pyrrolo[2,3-b]pyridin-4-
yloxy)phenyl)nicotinamide
Prepared in a similar manner a8 Example 237. 'H NMR (CD>OD) §9.36 (s,
1H), 9.33 (s, 1H), 9.00-8.90 (m, 3H), 8.79 (d, 1H, J = 5.2 Hz), 8.31 (d, 1H, J= 6.8
Hz), 8.12-8.05 (m, 2H), 7.99 (dd, 1H, J = 12.8, 2.4 Hz), 7.63 (d, 1H, J = 8.8 Hz), 7.52
(s, 1H), 7.48-7.40 (m, 2H), 6.78 (d, 1H, J = 6.4 Hz); LC/MS(ESI") m/z 461 M + H)*.

EXAMPLE 239
pengacy

ages

N'-(3-Fluoro-4-(2-(pyridin-3-yl)-1H-pyrrolof2,3-J lpyridin-4-yloxy)phenyl)-N"-(4-
flucropbenylimalonamide, hydrochloride salt
To a stirred solution of 3-fluoro-4-(2<(pyridin-3-yl)-1H-pyrrolo[2,3-b]pyridin-
4-yloxy)benzenamine (16 mg, 0.05 mmol, Compound E of Example 237), 3-(4-
finorophenylamino)-3-oxopropanaic acid (19.7 mg, 0.1 mmeol, Compound A of
Example 25), and HATU (38 mg, 0.1 mmol) in DMF (0.5 mL) was added DIPEA (0.1
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mL). The mixture was stirred at 1t for 2 b, concentrated in vacuo, and the residne wag
purified by preparative HPLC. The desired fractions were lyophilized to give a white
TRA salt, which was dissolved in small amount of MeOH/HzO with 1 N HC1 (0.2 mL)
and lyophilized to afford the title compound (FIC1 salt, 12 mg, 42%) as a yellow solid.
1H NMR (CD;OD) & 9.25 (s, 1H), 8.81 (d, 1H, J=8.7 Hx), 8.72 (d, 1H, J=5.4 Hz),
8.25 (d, 1H, J=6.7 Hz), 8.00(dd, 1H,J=8.1, 6.1 Hz), 7.82 (dd, 1H,J=12.1,13
Hz), 7.53-7.48 (m, 2H), 7.40-7.32 (m, 3H), 7.00-6.95 (m, 2H), 6.71 (4, 1H, J = 6.72
Hz), 348 (s, 2H); LC/MS(BST") m/z 500 (M + H)".

EXAMPLE 240

4

D:j«"m -
aee

6-(4-Finoro-phenyl)-1-oxy-pyridine-2-carboxylic acid [3-fluoro-4-(2-pyridin-3-yi-
1H-pyrrolo[2,3-5]pyridin-4-yloxy)-phenyl]-amide, triflnoroacetic acid salt

=

|
HOL” N

A)  6<{(4-FluorophenyDpicolinic acid

A solution of 2-bromo-picolinic acid (2.02 g, 10 mmol, Aldrich) in DME
containing 4 mL of 10% ag. NagCOs was purged with Ar gas, treated with Pd(PPhy)s
followed by 2-(4-fluorophenyl)-5,5-dimethyl-1,3,2-dioxaborinane (2.40 g, 11.5 mmol,
Aldrich) and BtOH (20 mL). This mixture was then also purged with Ar gas. The
reaction mixture was heated at 100 °C for 2.5 h in a sealed tube. Additional 2-
bromo-picolinic acid (00 mg) and Pd(PPb;)s was added, and after purging with Ar
gas it was heated at 100 °C for 4.5 h. Trifluoroacetic acid (20 mL) was added to the
reaction and the mixture was concentrated in vacuo. MeOH (150 mL) was added to
the reaidue and the insoluble material was filtered. The filirate was concentrated in
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vacuo, and the resulting residue was purified by flash column chromatography on
silica gel eluting with BtOAc/MeOH (9:1) followed by BtOAc/MeOH/HOAc
(14:30:1) to afford the desired product (1.0 g, 40% based on borinane starting
material) as a white solid. 'H NMR (CDsOD) 58.01 (d, 1H, J = 7.7 Hz), 7.94-7.87
(m, 3H), 7.73 (d, 1H, 7=7.7 Hz), 7.13 (t, 2H, J = 8.8 Hz); MS(BSI') m/z 234 (M +
0",

e
L .
N
o

B)  6«(4-Fluorophenyl)picolinic acid-N-oxide

. A mixture of the picolinic ecid derivative sbove (1.0 g, 4.6 mmol), NazHPO,
(1.2 g) snd m-CPBA (1.1 g, ~70 % from Aldrich) in CH;CICHC1 (30 mL.) was stirred
atrtfor2h Additional Na;HPO,(0.8 g) and m-CPBA (1.0 g) were added to the
reaction mixture and it wes stirred for 3 h at rt. NaaHPO, (0.5 g) and m-CPBA (0.5 g)
were again added to the reaction mixtare and it was stirred at 1t overnight. CHCl,
(160 mL) and 2 N ag. HCI solution (50 mL) were added to the mixture and the
organic layer was separated, dried over MgSO, and concentrated in vacuo. The
regidue was purified by flash column chromatography on silica gel eluting with
BtOAc/MeOH/HOAc (70:24:6) to obtain the desired product which wes contaminated
with m-CPBA. This impure material was purified by preparative HPLC to obtain the
_ desired product (175 mg, 16%) as a whits solid. 'H NMR (DMF-d) 8.45 (dd, 1H, J
=8.3, 2.2 Hz), 8.15 (d, 1H, J = 2.2 Hz), 8.13-8.00 (m, 4H), 7.45 (t, 2H, J = 8.7 Hz).

C) 6~(4-Finoro-phenyl)-1-axy-pyridine-2-carboxylic acid [3-fluoro-4-(2-
pyridin-3-yl-1H-pyrrolo]2,3-5]pyridin-4-yloxy)-phenyl]-amide,
triffuorvacetic acld salt

To & solutlon of 6-(4-fluorophenyl)picalinic acid N-oxide (30 mg, 0.13 mmol),

HOBT (16 mg), and EDCLHCI (50 mg, 0.26 mmol) in DMF (4 mL) at room

temperature was added 3-fluoro-4-(2-(pyridin-3-yi)-1H-pymrolo[2,3-b]pyridin-4-

yloxy)benzenamine (40 mg, 0.12 mmol, Compound E of Example 237). The reaction
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mixture was stirred at room temperature overnight and concentrated under reduced
pressure, The residne was purified by preparative HPLC to afford the desired product
(20 mg, 24%) as & beige solid. "H NMR (DMF-d7) & 14.07 (br 5, 1H), 12.64 (br s,
1H), 9.35 (s, 1H), 8.65 (d, 1H, J = 4.4 Hz), 8.53 (d, 1H, J=7.7 Hz), 8.49 (dd, 1H, J =
8.2,2.2 Hr), 8.23 (d, 1H, J = 5.5 Hz), 8.19 (dd, 1H, J = 13.2, 2.8 Hz), 8.02-7.62 (m,
6H), 7.55 (t, 1H, J = 8.8 Hz), 743 (t, 2H, J = 8.8 Hz), 7.22 (s, 1H), 6.55 (d, 1H, J =
5.5 Hz); MS(EST") m/z 459.1 (M + H)".

EXAMPLE 241
4 |\

l\
ol
Ny, O .
H N

6-(4-Finoro-phenyl)-1-oxy-pyridine-2-carboxylic acid [3-fluoro-4-(1H-
pyrrolof2,3-b]1pyridin-4-yloxy)-phenyll-amide, trifluoroacetic acid salt
To a solution of 6-(4-finorophenyl)picolinic acid N-oxide (47 mg, 0.20 mmol,

Compound B of Example 240), HOBT (20 mg), and EDCIHCI (60 mg, 0.31 mmol)
in DMF (4 mL) at room temperature was added 4-(1H-pyrrolo[2,3-blpyridin-4-yloxy)-
3-fluorobenzenamine (50 mg, 0.20 mmol, Compound B of Example 132). The
mixture was stirred at room temperature overnight and concentrated under reduced
pressure. The resulting residne was purified by preparative HPLC to afford the
deaired product (68 mg, 12%) as a white solid. "H NMR (DMF-d5) 5 14.07 (br s, 1H),
12.14 (br s, 1H), 8.49 (dd, 1€, J="7.7, 1.7 Hz), 8.26 (d, 1H, J = 6.1 Hz), 8.18 (dd, 1H,
J=12.7, 1.7 Hz), 8.02-7.96 (m, 3H), 7.84 (t, 1H, J = 8.3 Hz), 7.67 (4, 1H, J = 8.8 Hz),
7.57-7.52 (m, 2H), 7.43 (d, 2H, J = 8.8 Hz), 6.62 (4, 1H, J = 6.0 Hz), 646 (4, 1H, J =
2.8 Hz); MS(EST) m/z 536.1 (M + H)*.

EXAMPLE 242
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N-(4-(1H-Pyrrolo(2,3-b]pyridin-4-yloxy)-3-fluorophenyl)-1-(4-

flaorophenyl)-2-oxo-1 trifinoroacetic acid galt

¢

2ol

A)  Methyl 1<{4-fluorophenyl)-2-ox0-1,2-dihydropyridine-3-carboxyiate

To a solution of methyl 2-oxo-2H-pyran-3-carboxylate (2.31 g, 15 mmol,
Aldrich) in THF (40 mL) and DMF (10 mL) at rt was added 4-fluoroaniline (1.67 g,
15 mmol), and the reaction mixture was stirred for 2.5 h. To the 4-fluoroaniline
intermediate formed viz a Michael addition was added EDCLHCI (3.85 g, 20 mmol)
and DMAP (120 mg) at rt. ‘The reaction mixture was stirred at it ovemight. To the
reaction mixtre were added 1 N ag. HCI (50 mL) and BtOAc (150 mL). The BtOAc
layer was scparated, and the aqueous layer was washed with BtOAc (150 mL). The
combined BtOAc layers were dried over MgSO, and concentrated in vacuo to obtain a
semi-solid material (4.4 g). The crude product was dissolved in ether (100 mL) and
methano! (15 mL), and the solid which formed after stirring was filtered off. The
filtrate was concentrated in vacuo to afford the desired product (2.95 g, 80%) as a
semi-solid, which was sufficiently pure to use in the next step without forther
purification. 'HNMR (DMSO-ds) 58.23 (dd, 1H, J=7.2, 2.2 Hz), 7.57 (dd, 1H, J =
6.6, 1.7 Hxz ), 7.32-7.34 (m, 2H), 7.17 (t, 2H, J = 8.8 Hz), 6.32 (t, 1H, J=7.1 Hz),
3.89 (s, 3H); MS(BSI") m/z 2482 (M + H)".
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B)  1-(4-Fluorophenyl)-2-oxo0-1,2-dihydropyridine-3-carboxylic acid

A mixture of methyl 1-(4-Ouoropbenyl)-2-oxo-1,2-dihydropyridine-3-
carboxylate (crude 2.45 g, 12 mmol) and 6 N ag. NaOH (2.5 mL) in methanol (60 mL)
was stirred at it for 4 b, To the reaction mixture was added conc. HCI (1 ml.) slowly
with stirring at rt. The precipitate which formed was filtered, washed with a small
amount water and dried to obtain the desired acid product (2.1 g) a8 a yellow solid.
The filtrate was concentrated in vacuo. The residue was mixed with water (50 ml)
and washed with EtOAc (2 X 130 mL). The EtOAc layers were dried over MgSO,
and concentrated in vacuo. The residue was triturated with a small amount of ether to
obtain a 2* crop of product (195 meg, total 2.30 g, 82%). 'H NMR (DMSO-ds) 5 8.47
(dd, 1H, J=7.2,2.2 Hz), 8.19 (dd, 1H, J = 6.6, 1.7 Hz), 7.62-7.60 (m, 2H), 7.42 (t,
2H, J = 8.8 Hz), 6.78 (t, 1H, J = 7.1 Hz); MS(EST") m% 234.2 (M + H)".

C)  N-{4-(H-Pyrrolo[2,3-b]pyridin-4-yloxy)-3-flaorophenyl)-1(4-
flucrophenyl)-2-ox0-1,2-dihydropyridine-3-carboxamide, trifinoroacetic
acid salt
To a solution of 1-(4-flucrophenyl)-2-oxo-1,2-dihydropyridine-3-carboxylic

acid (70 mg, 0.30 mmoi), HOBT (30 mg), and EDCLHCI (200 mg, 1.04 mmol) in

DMF (B mL) at room temperature weas added 4-(LH-pyrrolo[2,3-blpyridin-4-yloxy)-3-

fluorobenzenamine (70 mg, 0.29 mmo], Compound B of Example 132). The mixture

was stirred at room temperatare overnight and concentrated in vacuo. The resuiting

residue was purified by preparative HPLC to afford the desired product (71 mg, 43%)

as a beige solid. 'H NMR (DMSO-ds) § 12.04 (br 5, 1H), 11.96 (br s, 1H), 8.52 (dd,

1H, 7= 7.2, 2.2 Hz), 8.08 (t, 2H, J = 5.5 Hz), 7.96 (dd, 1H, /= 12.7, 2.2 Hz), 7.55-

7.53 (m, 2H), 7.84 (t, 1H, J = 8.3 Hz), 7.43 (dd, 1H, J= 8.8, 1.7 Hz), 7.38-7.32 (m,

3f), 6.67 (t, 1H, J= 7.2 Hz), 643 (d, 1H, J = 6.1 Hz), 6.46 (dd, 1H, J=3.3, 1.4 Hz);

MS(BST") m/z 459.1 (M + H)*.
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1-Oxy-6-phenyl-pyridine-2-carboxylic acld [3-flnoro-4-(1LH-pyrrolof2,3-
blpyridin-4-yloxy)-pheayl}-amide, triffucroacetic acid salt

o
X

N
o]

A) ' 6-Phenylpicolinic acld
A mixture of 6-bromopicolinic acid (2.02 g, 10 mmol), phenyboronic acid
(1.22 g, 10 mmol), cesium carbonate (5.00 g) and PdCl; [(-Bu) 2P(OH)] 2 (70 mg,
10 CombiPhos Catalysts, Inc. Princeton, NJ) in DMF (20 mL) and water (3 mL) was
purged with Ar-gas and heated at 110 °C for 24 h. The reaction was incomplets and
did not progress further. To the reaction mixture were added BtOAc (200 mL) and 1
N aq. HC1 (40 mL). The BtOAc layer was separated, and the aqueons layer was
washed with BtOAc (150 mL). The combined EtOAc layers were dried over NaaSO,
15 =nd concentrated in vacuo. The residue was purified by preparative HPLC to afford
the desired product (350 mg, 18%) ds a white solid. *H NMR (CDCls) 5 10.45 (s, 1H),
8.18-7.96 (m, 5H), 7.51-7.53 (m, 3H).

|
oy
(o] o
20 B) 6-Phenylpicolinic acid N-oxide
A mixture of 6-pheaylpicolinic acid (150 mg, 0.75 mmol), KzHPO, (600 mg)
m-CFBA (300 mg, max 70 % from Aldrich) in dichloroethane (8.0 mL) was heated at
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60 °C for 1.5 b. Additional m-CPBA (2 x 300 mg) was added and the mixture was
heated at 60 °C for 40 min. The reaction mixture was purified by preparative HPLC
to afford the deaired product (110 mg, 68 %) as & white solid. 'H NMR (DMF-dy) 8
8.57 (s, 1H), 8.43 (d, 1H, J = 2.2 Hz), 8.10-7.88 (m, 5H), 7.59-7.57 (m, 3H).

C)  1-Oxy-6-phenyl-pyridine-2-carboxylic acd [3-fluoro-4-(1H-pyrrolo[2,3-
b)pyridin-4-yloxy)-pheryl}-amide, triflucroacetic acid salt
To a solution of 6-phenylpicolinic acid N-oxide (25 mg, 0,12 mmol), HOBT
(20 mg), and EDCLHCI (120 mg, 1.14 mmol) in DMF (3.5 mL) &t room temperature
10 was added 4-(LH-pyrrolo[2,3-blpyridin-4-yloxy)-3-flucrobenzenamine (40 mg, 0.16
mmol, Compound B of Example 132). The reaction mixture was stirred at room
temperature overnight and concentrated in vacuo. The resulting regidue was purified
by preparative HPLC to afford the desired product (36 mg, 54%) as a white solid. 'H
NMR (DMF-dy) § 14.12 (br 5, 1H), 12.10 (br s, 1H), 8.48 (dd, 1H, 7= 7.9, 1.6 Hz),
15 824(d, 1H,J=5.5Hz), 8.18 (dd, 1H, J = 14.8, 2.2 Hz), 7.95-7.89 (m, 3H), 7.83 (¢,
1H, J=1.7 Hz), 7.67 (dd, 1H, J = 8.6, 1.2 Hz), 7.61-7.51 (m, 5H), 6.60(d, 1H,/=5.5
Hz), 6.44 (4, 1H, J = 3.3 Hz); MS(BSI") m/z 441.1 M + H)".

EXAMPLE 244

: l N
N-(4-(18-Pyrrolof2,3-5]pyridin-4-yloxy)-3-finorophenyl)-6-phenylplcolinamide,
triflnoroacetic acid salt
To a solution of 6-phenylpicolinic acid (48 mg, 0.24 mmol, Compound A of
BExample 243), HOBT (25 mg), asnd EDCLHCI (155 mg, 0.81 mmol) in DMF (3.5
25 ml) at room temperature was added 4-(18-pyrrolof2,3-b]pyridin-4-yloxy)-3-
fluorobenzenamins (65 mg, 0.26 mmol, Compound B of Example 132). The mixture
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wusﬁnedﬂmommmhmwﬁigh:mdm&mdhm. The residus
was purified by preparative HPLC to afford the desired product (25 mg, 19%) as a
light brown solid. "H NMR (DMF-d7) 8 11.93 (br s, 1), 11.01 (br s, 1H), 8.36 (dd,
2H, J = 7.2, 1.6 Hz), 8.31-8.17 (m, SH), 7.58-7.50 (m, 6H), 6.53 (d, 1H, J=5.5 Hz),
641 (d, 1H, J= 2.8 Hz); MS(EST") m4 425.1 (M + B)*.

EXAMPLE 245

0
C:C),N..H o O
o

N-(4-(18-Pyrrolo[2,3-b]pyridin-4-yloxy)-3-fluorophenyl)-2-oxo-1-pheny}-1,2-
dihydropyridine-3-carboxamide, trifluoroacetic acld salt
To a solution of 2-oxo-1-phenyl-1,2-dibydropyridine-3-carboxylic acid (30

mg, 0,14 mmol, prepared in a similar manner as Steps A and B of Example 242),
HOBT (20 mg), and EDCLHCI (80 mg, 0.42 mmol) in DMF (3.5 mL) at room
temperature was added 4-(1H-pyrrolof2,3-blpyridio-4-yloxy)-3-fluorobenzenamine
(31 mg, 0.13 mmal, Compoand B of Example 132). The reaction mixture was stirred
at room temperature overnight and concentrated in vacuo. The residuc was purified
by prepamative HPLC to afford the desired product (10 mg, 14 %) as & beige solid. 'H
NMR (acetone-dg) 5 13.40 (br s, 1H), 12.32 (br 5, 1H), 8.66 (dd, 1H, J=7.1, 1.6 Hz),
8.43 (d, 1H, J = 6.6 Hz), 8.18 (dd, 1H, J=13.2, 2.2 Hx), 8.03 (dd, 1H, J = 6.6, 2.2
Hz), 7.67-7.49 (m, 8H), 6.89 (d, 1H, J = 6.6 Hz), 6.75 (t, 1H, J = 6.3 Hz), 6.58 (d, 1H,
J = 3.3 Hz); MS(BST") m/iz 441.1 (M + H)".

EXAMPLE 246
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N-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)-3-fluorophenyl)-2-oxo-5-phenyl-1,2-
dihydropyridine-3-carboxamide, trifiuoroacetic acld salt

| =
h NH
5 o
A)  2-Oxo-5-phenyl-1,2-dihydropyridine-3-carboxylic acid
A mixture of 5-bromo-2-hydroxynicotinic acid (436 mg, 2.00 mmol, Syn
Comm., 19 (3&4), 553-559 (1989)), phenylboronic acid (248 mg, 2.03 mmol),
Ce;C04 (1.20 g) and PACY; [(r-Bu) 2P(OH)] 2 (170 mg, CombiPhos Catalysts, Inc.

10  Princeton, NJ) in DMF (10 mL) and water (1. OmL)wupln'gedw:thArgaund
heated at 110 °C for 6 h. Admuonalphanylbommcmdﬂs mg) was added and the
mixtnre was heated at 110 °C for 5 h. To the reaction was added TFA (3 mL), end the
mixture was concentrated in vacuo to a volume of ~12 ml. The mixture was purified
by preparative HPLC to afford the desired product (78 mg, 18 %). 'H NMR (DMF-

15 dy) 8 14.8 (brs, 1H), 13.8 (brs, 1H), 8.73 (s, 1H), 8.46 (s, 1H), 7.74 (d, 1H, J =72
Hz), 7.53-742 (m, 3H), 5.81 (s, 1H).

B) N-~4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)-3-fluorophenyl)-2-oxo-S-phenyl-
1,2-dihydropyridine-3-carboxamide
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To a solotion of 2-oxo-5-pi1myl-1-2'diwdim'3-wboxylic acid (35mg,
0.16 mmol), HOBT (25 mg), and EDCLHCI (80 mg, 0.42 mmol) in DMF (3.0 mL) at
room temperature was added 4-(1 H-pyrrolo[2,3-b)pyridin-4-yloxy)-3-
fluorobenzenamine (30 mg, 0.12 mmol, Compound B of Example 132), The mixture
was stirred at room temperature overnight and concentrated in vacuo. The residne
was purified by preparative HPLC to afford the desired product (12 mg, 13%) asa
Iight brown solid. 'H NMR (CDyOD) § 8.81 (d, 1H, J = 2.8 Hz), 8.17 (d, 1H, J=6.6
Hz), 8.00 (dd, 1H, J = 12.6, 2.2 Hz), 7.94 (4, 1H, J = 3.3 Hz), 7.52-7.27 (m, 7H), 6.80
(d, 18, J=9.3 Hz), 6.72 (d, 1H, J = 6.6 Hz), 6.54 (d, 1H, J = 3.8 Hz); MS(BST) m%
441.1 M +HY".

N I N
N-(4-(1H-Pyrrolo{2,3-b]pyridin-4-yloxy)-3-fluorophenyl)-5-benzyl-4-ox0-1,4-
dihydropyridine-3-carboxamide, trifluoroacetic acid salt
To a solution of 5-benzyl-4-oxo-1,4-dilydropyridine-3-carboxylic acid (35

mg, 0.15 mmol) and HOBt (30 mg) in DMF (2.5 mL) at it was added EDCLHC] (80
mg, 0.42 mmol) followed by 4-(1H-pymrolo[2,3-b]lpyridin-4-yloxy)-3-
fluorobenzenamine (35 mg, 0.16 mmol, Compound B of Example 132). The reaction
mixtore was stirred at st for 40 h and concentrated in vacuo. The resulting residve was
purified by prepamtive HPLC to afford the desired product (38 mg, 45%) as a white
solid. 'H NMR (DMSO-dg) 5 13.21 (br s, 1H), 12.38 (s, 1H), 12.08 (br s, 1H), 8.59
(d, 1H, J = 4.4 Hz), 8.17 (d, 1H, J = 5.5 Hz), 8.03 (dd, 1H, J = 13.2, 2.2 Hz), 7.80 (d,
1H, J = 3.9 Hx), 7.48-7.19 (m, 8H), 6.52 (d, 1H, J = 5.5 Hz), 6.34 (d, 1H, J = 1.6 Hz),
3.81 (s, 2H); MS(BST") m/% 455.1 (M + H)*.
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| =
NN
N-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)-3-finorophenyl)-2-0xo-1-(pyridin-3-yI)-

triflooroacetic acid salt

e
S
o] l N
A)  Methyl 2-0x0-1-(pyridin-3-y1)-1,2-dihydropyridine-3-carboxylate

To a solution of methyl 2-oxo0-2H-pyran-3-carboxylate (462 mg, 3 mmol,
Aldrich) in DMF (6 mL) at 1t was added 3-aminopyridine (282 mg, 3 mmol). The
reaction mixture was stirred overnight at rt, treated with EDCLHCI (650 mg, 3.4
mmol) and DMAP (200 mg), stirred for an additional 24 h, and concentmted in vacuo.
The residne was purified by preparative HPLC to afford the desired product (980 mg,
95%) as a beige solid. 'H NMR (CDCls) § 13.00 (br 5, 1H), 8.83 (br 5, 1H), 8.74 (br
s, 1H),829(dd, 1H,J = 1.2, 1.7Hz),8.18 (d, 1H, J=8.3 Hz 5. 7.73(dd, 1H,J=17.7,
5.0Hz),7.66 (dd, 1H, J=6.6, 1.6 Hz ), 6.42 (t, 1H, J=7.1 Hz), 3.87 (s, 3H).

B)  2-Oxo-1-(pyridin-3-y)- acld
A mixtare of methyl 2-ox0-1-{pyridin-3-yl)- 1,2-dilydropyridine-3-carboxylate
(980 mg, 2.85 mmol) and 6 N NaOH (1 mL) and methanol (20 mL) was stirred at rt
overnight. To the reaction mixture was added 1 N ag. HCl (6 mL) and the mixture
- 185 -
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was concentrated in wacuo to obtain the acid (1.0 g, 100 %) as a light yellow solid
containing s small amount of NaCl. This material was used directly in the next step
without further purification. 'H NMR (CDsOD) & 8.85 (d, 1H, J = 1.7 Hz), 8.77 (d,
1H, J = 4.9 Hz), 8.59 (dd, 1H, J=17.1, 1.7 Hz), 8.21 (d, 1H, J = 8.2 Hz), 8.10 (dd, 1H,
J=6.6,2.2 Hz), 7.79 (dd, 1H, J =8.2, 5.0 Hz), 6.80 (¢, 1H, J = 6.6 Hz); MS(EST")
m/z2172 M + B,

C)  NH4-(18-Pyrrolo2,3-b]pyridin-4-yloxy)-3-fluorophenyl)-2-oxo-1-
(pyridin-3-yl)-1,2-dihydropyridine-3-carboxamide, triffaoroacetic acid
salt
To a solution of 2-oxo-1-(pyridin-3-yi)-1,2-dihydropyridine-3-carboxylic acid

(22 mg, 0.10 mmol) and HOBt (5 mg) in DMF (3 mL) at rt was added EDCIHCI

(24.5 mg, 0.13 mmol) followed by 4-(1H-pyrrolo[2,3-b]pyridin-4-yloxy)-3-

fluorobenzenamine (24 mg, 0.10 mmol, Compound B of Example 132). The reaction

mixture was stirred at 1t overnight and concentrated in vacuo. The resulting residue

was purified by preparative HPLC to afford the desired product (25 mg, 45%) as 2

beige solid. 'H NMR (DMRdy) 5 12.26 (br 5, 1H), 12.18 (s, 1H), 8.90 (d, 1H, J= 2.2

Hz), 8.78 (d, 1H, J= 3.9 Hz), 8.71 (d4, 1H, J = 7.1, 2.2 Hz), 8.28-8.15 (m, 4H), 7.72-

7.48 (m, 4H), 6.87 (t, 1H, J =7.2 Hz), 6.64 (d, 1H, J = 5.5 Hz), 6.47 (brs, 1H);

MS(EST") m/z 4422 (M + H)".

N-(4-(LE-Pyrrolo[2,3-5]pyridin4-ylaxy)-3-fluarophenyl)-2-axo-1-(pyridin-2-yi)-
1,2-dihydropyridine-3-carboxamide, triflaoroacetic acid salt
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A) Methy! 2-oxo-1-(pyridin-2-yl)-1,2-dihydropyridine-3-carboxylate

To a solution of methyl 2~-0xo0-2H-pyran-3-carboxylate (462 mg, 3 mmol,
Aldrich) in DMF (6 mL) at rt was added 3-aminopyridine (282 mg, 3 mmol). The
reaction mixture was stirred at rt for 12 h and treated with EDCLHCI (650 mg, 3.4
mmol) and DMAP (200 mg). The reaction mixture was stirred for 2.5 days at rt, and
most of the DMF was removed in vacuo. The residus was purified by preparative
HPLC to afford the desired product (500 mg, 72%) as a glassy material. "H NMR
(CDCls) §8.53 (d, 1H, J= 5.0 Hz), 8.20 (dd, 1H,J=9.2,22 Hz ), 8.06 (dd, 1H, J =
6.0, 1.1 Hz), 7.89-7.82 (m, 2H), 7.32 (d4, 1H, 7= 6.6, 5.0 Hz ), 6.36 (, 1H, J = 6.6
Hz), 3.86 (s, 3H); MS(EST") m/z 231.2 (M + H)".

I =N
""“Q »
0 N. .=~

B)  2-Oxo-l-(pyridin-2-y)- lic acid

A mixture of methyl 2-0xo-1-<pyridin-2-y1)-1,2-dibydropyridine-3-carboxylate
(500 mg, 2.17 mmol) and 3 N NaOH (1 mL) and methanol (10 mL) was stirred at 1t
overnight. To the reaction was added TFA (0.5 mL) and the mixture was concentrated
in vacuo. The residue was dissolved in water (3 mL) and i-PrOH (10 mL). The solid
which formed was filtered, washed with a small amount of water and #-PrOH, and
dried to obtain the acid (260 mg, 55 %) as & white solid. 'H NMR (DMF-dy) § 14.14
(brs, 1H), 8.72 (d, 1H, J = 4.9 Hz), 8.62 (dd, 1H,J="7.7,2.2 Hz), 8.47 (dd, 1H, J =
6.6, 2.2 Hz ), 8.18-7.98 (m, 2H), 7.67 (dd, 1H, J="7.2, 5.3 Hz ), 6.97 (t, 1H, J= 6.6
Hz); MS(BST") m#& 2172 (M + H)".

C)  N-(4(1H-Pyrrolof2,3-b]pyridin-4-yloxy)-3-fluorophenyl)-2-oxo-1-
(pyridin-2-yi)-1,2-dihydropyridine-3-carboxamide, trifluoroacetic acld
malt
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To a solution of 2-oxo-1-(pyridin-2-yl)-1,2-dihydropyridine-3-carboxylic acid

(200 mg, 0.93 mmol) and HOBt (100 mg) in DMF (5 mL) at rt was added EDCLHCI
(250 mg, 1.30 mmol) followed by 4-(1H-pyrrolo{2,3-b]pyridin-4-yloxy)-3-
flucrobenzenamine (226 mg, 0.93 mmol, Compound B of Example 132) in DMF (4

5 mL). The reaction mixture was stirred at it overnight and concentrated in vacuo. The
residue was purified by preparative HPLC to afford the desired produoct (290 mg,
56%) as & white solid. 'H NMR (DMF-d7) 8 12.16 (br s, 1H), 12.15 (br s, 1H), 11.99
(br s, 1H), 8.77-8.55 (m, 2H), 8.39-8.35 (m, 1H), 8.22-8.15 (m, 4H), 7.72-7.47 (m,
3H), 6.87 (t, 1B, J = 7.2 Hz), 6.55 (t, 1H, J=5.5 Hz), 642 (d, 1H, J= 2.3 Hz);

10 MS(ESI) miz 442.1 M + H)".

EXAMPLE 250
t L0
:©’00
ab
N~ N

N-(4-(1H-Pyrrolo]2,3-5]pyridin-4-yloxy)-3-fluorophenyl)-1-<(4-fluorobenzyl)-2-
15 oxo-1,2-dihydropyridine-3-carboxamide, hydvrochloxide galt

e

o ©

F

F
A)  Methyl 1-(4-fluocrobenxyl)-2-0x0-1,2-dihydropyridine-3-carboxylate
A beterogeneous mixture of methy] 2-oxo-2H-pyran-3-carboxylate (2.0 g, 13
20 mmol, 1.0 eq, Aldrich) and 4-fluorobenzylamine (1.5 mL, 13 mmol, 1.0 eq) in DMF
(10 mL.) was stirred at room temperature for 3 h. The reaction mixture was treated
with EDCI (3.4 g, 18 mmol, 1.4 eq) and DMAP (0.11 g, 9.91 mmo], 0.07 eq) at room
temperature and the resulting solution was stioed for 12 h. The reaction mixture was
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quenched with 1 N aqueous HCl and the solution was extracted with ethyl acetate (4 x
50 mL). The combined organic extracts were washed with 109% aqueous LiCl (3 x 70
mlL), dried (NaaSOy), filtered and the filtrate concentrated in vacuo to afford the
product (2.5 g, 73%) as & solid, which was used without forther purification. *H NMR
(DMSO-dp) & 8.17-8.20 (m, 1H), 8.03-8.05 (m, 1H), 7.38-7.46 (m, 2H),7.16-7.22 (m,
2H), 6.37 (dd, 1H, J = 6.94 Hz), 5.13 (s, 2H), 3.73 (s, 3H); HRMS(ESI): calcd.:

262.0879, found: 262.0885.
-
W_,@.

o

F
B)  1-(4-Fluorobenzyl)-2-oxo-1,2-dihydropyridine-3-carboxylic acid

A solution of methyl 1-(4-flucrobenzyl)-2-oxo-1,2~dilrydropyridine-3-
carboxylate (2.4 g, 9.2 mmol, 1.0 eq) in MeOH (25 ml) was treated with 5 N aqueous
sodium hydroxide (4.6 mL, 24 rmol, 2.6 eq) at rooin temperature and the reaction
mixture was stirred for 15 h. The reaction mixture was concentrated in vacuo, diluted
with water and the solution was extracted with ethy] acetate (discarding the cxganic
fraction). The aqueous fraction was cooled to 0 °C and acidified with concentrated
HCl. The resulting solid was filtered, washed with water and the solid dried in vacuo
to afford the product (1.6 g, 70%) which was sufficiently pure to usc in the subsequent
step without further purification.. *H NMR (DMSO-d) & 8.44-8.39 (m, 2H), 7.46-
7.42 (m, 2H), 7.24-7.18 (m, 2H), 6.78 (d, 1H, J = 6.98 Hz), 5.31 (s, 2H); HRMS(ESI),
calcd.: 248.0723, found: 248.0718. '

C)  N-(4(1H-Pyrrolo[2,3-5]pyridin-4-yloxy)-3-fluorophenyl)-1-(4-
fluorobenzyl)-2-oxo-1,2-dihydropyridine-3-carboxamide, hydrochloride
salt
A homogencons solution of 1-(4-fluorobenzyl)-2-oxo-1,2-dihydropyridine-3-

carboxylic acid (0.051 g, 0.21 mmol, 1.0 eq), 4-(1H-pyrrolo[2,3-b]pyridin-4-yloxy)-3-

finorobenzenamine (0.50 g, 0.21 mmol, 1.0 eq, Compound B of Example 132) and
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TBTU (0.086 g, 0.23 mmo], 1.1 eq) in DMF (1 mL) was treated with DIPEA (0.11
mlL, 0.62 mmol, 3.0 eq) at room temperaure. The reaction mixture was stirred for 12
h and quenched with 10% aqueous LiCl (15 mL). The resulting solution was
extracted with ethyl acetate (4 x 40 mL). The combined organic extracts were washed
5 with 10% aqueous LiCl (4 x 50 mL), dried (NazSOy), filtered and the filtrate

concentrated in vacuo. The residue was purified by flash chromatography (SiO;,
eluting 0-2.5% MeOH in CHCl,) and the appropriate fractions were isolated and
concentrated in vacuo. The free base was dissolved in THF, cooled to 0 °C and the
bomogeneous solution treated with anhydrous 4 N HCl in dioxane. The reaction

10 mixture was warmed to room temperature, concentrated in vacuo and the residoe
triturated with disthy] ether. The solid was dried in wicuo to afford the title
compound (0.062 g, 59%) as a HC salt. "H NMR (DMSO-dg) 5 12.43 (s, 1H), 12.27
(s, 1H), 8.50-8.52 (m, 1H), 8.35-8.37 (m, 1H), 8.25-8.27 (m, 1H), 8.05-8.08 (m, 1H),
7.43-7.55 (m, 5H), 7.20-7.24 (m, 2H), 6.71 (t, 1H, J = 6.89 Hz), 6.65 (d, 1H, J = 6.03

15 Hz), 6.43 (s, 1H), 5.32 (s, 2H); HRMS(ESI"): calcd: 473.1425, found: 473.1427.

EKAMPLE?SI.
F
N i
Se % b Stk
/|/
L

N<4-(1H-Pyrrolo{2,3-5]pyridin-4-ylaxy)-3-flusrophenyl)-N-(4-
20 fluorobenxyl)cyclopropane-1,1-dicarboxamide, triflacroacetic acid salt

F
"%H\/@’
O O
A)  1{(4-Fluorobenzyl)carbamoyl)cyclopropanecarboxylic acld
To a solation of 1,1-cyclopropanecarboxylic acid (390 mg, 3.0 mmol, Aldrich)
25 in THF (5 mL) at 0 °C was added triethylamine (0.418 mi, 3.0 mmol). The reaction
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mixture was stired at 0 °C for 30 min and treated with thionyl chloride (0.219 mL, 3.0
mmol, Aldrich). The reaction mixture was then stirred at 0 °C for another 30 min and
a solution of 4-fluorobenzylamine (375 mg, 3.0 mmol, Aldrich) in 2 mL of THF wes
added. The reaction mixture was stirred at 0 °C for 2 h, diluted with 100 mL of ethy]
acetate and extracted with 1 N NaOH (10 mL). The aqueons phase was acidified with
1 N HCl to pH 1-2. The solid that formed was collected by filtration (343 mg, 48%).
MS(BSI") m/z 2382 (M + H)".

B)  N-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)-3-finorophenyl)-N-(4-

fluorobenxyl)cyclopropane-1,1-dicarboxamide, triflnoroacetic acid salt

To a solution of 4-(1H-pymolof2,3-b]pyridin-4-yloxy)-3-fluorobenzenamine
(45 mg, 0.1 mmo}, Compound B of Example 132) and 1-((4-
fluorobenzyl)carbamoyl)cyclopropanecarboxylic acid (24 mg, 0.1 mml) in DMF (0.5
ml) at room temperature was added HATU (57 mg., 0.15 mumol, Perseptive
Biosystzm) and DIEA (0.05 mL, 0.3 memol, Aldrich). The reaction mixture was
stirred at 1t for 2 h, and then quenched by the addition of 2 mL of methanol. The
reaction mixture was purified by preparative HPLC. The desired fractions were
combined, concentrated under reduced pressure, and lyophilized to dryness to afford
the desired product (39 mg, 67%) as a white solid. 'H NMR (DMSO-d) § 11.99 (br s,
1H), 10.81 (s, 1H), 8.46 (t, 1H, J=5.8 Hz), 8.13 (d, 1H, J= 6.1 Hz ), 7.86 (dd, 1H, J
= 13.2, 2.2 Hz), 7.41-7.46 (m, 2H), 7.37 (t, 1H, J = 9.1 Hz), 7.28-7.32 (m, 2H), 7.13
(t, 3H, J=9.1 Hz), 6.44 (4, 1H, J = 6.1 Hz), 6.30 (s, 1H), 4.30 (d, 2H, J = 5.5 Hz),
1,39 (d, 4H, J = 2.2 Hz); MS(EST') m4 463.1 (M+ H)".

:@r_uﬁuﬁp

N
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N-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)-3-fluorophenyl)-N-(4-
flugrophenyl)cyclopropane-1,1-dicarboxamide

mﬁnmé

A) . . 1{(4-Fluorophenyl)carbamoyl)cyclopropanecarboxylic acld

To a solation of 1,1-cyclopropanecarboxylic acid (390 mg, 3.0 mmol, Aldrich)
in THF (5 mL) at 0 °C was added triethylamine (0.418 mL, 3.0 mmol). The reaction
mixture was stirred at 0 °C for 30 min and treated with thiomyl chioride (0.219 mL, 3.0
mmol, Aldrich). The reaction mixture was stirred at 0 °C for an additional 30 min,
and treated with a solution of 4-fluorcaniline (333 mg, 3.0 mmol, Aldrich) in 2 mL of
THE. Tbe reaction mixture was stirred at 0 °C for 2 b, then dilnted with 100 mL of
ethy! acetate and extracted with 1 N NaOH (10 mL). The aqueous pbase was acidified
with 1 N HCl to pH 1-2. The solid that formed was collected by filtration (508 mg,
76%). MS(EST") mf 224.2 M+ H)".

B)  N-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)-3-fluorophenyl)-N-{4-
flaorophenyl)cyclopropane-1,1-dicarboxamide
Prepared in & similar manner as Step B of Example 251 (41 mg, 73%). 'H
NMR (DMSO-d) § 11.97 (br s, 1H), 10.35 (s, 1H), 9.99 (s, 1H), 8.12 (d, 1H, J=5.5
Hz), 7.85 (d, 1H, J = 13.2 Hz), 7.62 (m, 2H), 7.43 (m, 2H), 7.36.{t, 1H, J= 9.4 Hz),
7.14 (t, 2H, J=9.1 Hz), 643 (d, 1H, J = 5.5 Hz), 6.29 (s, 1H), 1.46 (d, 4H, J=2.8
Hz); MS(BST") m/ 449.1 (M + H)*.

EXAMPLE 253
X
NHe oA
Q |5
N o o
=~ F

ab

L
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N-(4-(3-(2-Aminothiaxol-4-y1)-1H-pyrrolof2,3-5]pyridin-4-yloxy)-3-
fluorophenyl)-1-(4-fluorophenyl)-2-ox0-1,2-dihydropyridine-3-
carboxamide

NO,
e
5 N
A)  2-Bromo-1-{(4-(2-fluoro-4-nitrophenoxy)-LH-pyrrolo[2,3-5]pyridin-3-
yDethanone K
To a solution of 4-(2-fluoro-4-nitrophenoxy)-1H-pyrrolo[2,3-blpyridine (1.00
g, 3.66 mmol, Compound A of Example 132) in DCE (100 mL) af 1t was added
10  aluminum chloride (243 g, 18.3 mmol, Alfa Assar). The reaction mixture was stirred
at rt for 1 h and then treated with bromoacetyl chloride (7.32 mmol, Aldrich). The
reaction mixtore was then stirred at rt for 2 h and quenched by the addition of 100 mL
of BtOAc, 30 mL of MeOH, and 30 mL of saturated aq. K;HPO,. This mixture wes
filtered through a pad of Celite®. The organic Iayer was washed with brine, dried
15 (MgSO,), and concentrated in vacko. The residus was purified by fiash
chromatographry (SiOz, eluting with 2-5% MeOH in dichloromethane) to afford the
desired product (1.12 g, 78%) as & light yellow solid. MS(EST') m/z 393.9 (M + H)".

ol o

=
N

20 B) 4-(4<(4-Amino-2-fluorcphenoxy)-1H-pyrrolo[2,3-5]pyridin-3-yl)thiazol-2-
amine
To a solution of 2-bromo-1-(4-(2-fluoro-4-nitrophenoxy)- LH-pymrolo[2,3-
blpyridin-3-yl)ethanons (392 mg, 1.0 mmol) in acetic acid (10 mL) was added
thicurea (228 mg, 3.0 mmol, Aldrich). The reaction mixtore was stirred at room
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mnpuﬁmforSh.lndthﬂ.ldihmdwithSOmLofEtOAc. The reaction mixture was
washed with saturated aq. NaHCO; solution and brine. The organic layer was dried
(MgS0,) and concentrated in vacuo to give a light yellow solid. The solid was
dissolved in a mixed solvent (20 mL of THF aod 40 mL of MeOH). Ammonium
chloride (267 mg, 5.0 mmol, EMD) and Zn dost (327 mg, 5.0 mmol, Aldrich).were
added then added to the resulting solution. The reaction mixture was stirred at room
temperature overnight, diluted with 100 mL of BtOAc and filtered through a pad of
Celite®. The filtrate was concentrated in vacuo and the resulting residue was purified
by prepamative HPLC, The degired fractions were combined, neutrelized with saturated
ag. NaHCO; solution, and concentrated under reduced pressure. The solid that
formed was collected by filtration (194 mg, 57% over two steps). MS(EST") m4z
3422 (M + H)*.

D) N-(4-(3-(2-Aminothiazol-4-yl)-1H-pyrrolo[2,3-b]pyridin-4-yloxy)-3-
fluorophenyl)-1-(4-fluorophenyl)-2-oxo-1,2-dihydropyridine-3-
carboxamide
Prepared in a similar manner as Step C of Example 242 (5.6 mg, 12%). 'H

NMR (CDsOD) § 8.60 (dd, 1H, J=5.5, 1.7 Hz), 8.08 (d, 1H, J = 5.5 Hz), 7.90-7.88

(m, 2H), 7.67 (s, 1H), 7.45-7.42 (m, 2H), 7.29 (d, 1H, J=5.5 Hz), 7.25-7.18 (m, 4H),

6.65 (t, 1H, J = 7.4 Hz), 6.43 (d, 1H, J = 6.1 Hz); MS(BST") m/ 557.1 (M + H)*.

EXAMFLE 254 .
S
<o
ab
N
N-(4-(3-(2-Aminothiazol-4-yl)-1H-pyrrolo[2,3-#lpyridin-4-yloxy)-3-
fiuorophenyl)-2,6-diffoorobenzamide, trifluoroacetic acid salt

To a solution of 4{4-(4-amino-2-flnorophenoxy)-1H-pyrrolof2,3-b]pyridin-3-
yl)thiazol-2-amine (20 mg, 0.06 mmol, Comapound B of Example 253) in 0.5 mL of
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pyridine at ~20 °C was added a solution of 2,6-diflucrobenzoylehloride (10.6 mg, 0.06
mmol, Aldrich) in 0.3 mL of dichloromethane. The reaction mixture was stimed at
~20 °C for 30 min end quenched by the addition of MeOH (0.5 mL). The reaction
mixture was concentrated in vacuo and the resulting residue was purified by

pressure, and lyophilized to affiord the desired product (TFA salt, 9.2 mg, 22%) as a
white solid. *H NMR (CD;OD) & 8.10 (d, 1H, J=6.1 Hz), 7.68 (s, 1H), 7.48-7.37 (m,
2H), 7.24 (1, 1H, J=8.3 Hz), 7.05-7.01 (m, 3H), 6.86 (s, 1H), 6.46 (d, 1H, J=5.5
Hz); MS(EST") m/z 482.1 M+ H)".

EXAMPLE 255
F NN
o JITTT T

1-4-(3-2-(Dimethylamino)acetyl)-LH-pyrrolo[2,3-b}pyridin-4-yloxy)-3-
fluorophenyl)-3-(2-(4-fluorophenylacetyljurea

NO,
(o ST
?]ﬁ'
5

NN
B)  2{(Dimethylamino)-1-(4-(2-Buoro-4-nitrophenoxy)-1H-pyrrolo{2,3-

blpyridin-3-yDethanone .

To a solution of 2-bromo-1-(4-(2-flaoro-4-nitrophenoxy)-1H-pyrrolof2,3-
blpyridin-3-yl)ethanone (96 mg, 0.24 mmol, Compound A of Example 253) in THF (5
mlL) at 0 °C was added dimethylamine (1.0 M solution in THF, 0.72 mL, 0.72 mmol).
The reaction mixtore was stirred at 0 °C for 1 h and concentrated under reduced
pressure to give the desired product (80 mg, 93%) as a light yellow solid, which was
washed with cold water end air dried. MS(ESI) m/z 3592 (M +H)".
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ab
NN _
C)  1-{4{(4-Amino-2-fluorophenoxy)-1H-pyrrolo(2,3-5]pyridin-3-yl)-2-
(dimethylamino)ethanone
5 To a solution of 2-(dimethylamino)-1-(4-(2-finaro4-nitrophenoxy)- 1 H-
pyrrolo[2,3-b]pyridin-3-yl)ethanone (80 mg, 0.22 mmol) in a mixed soivent (5 mL of
THF and 5 mL of MeOH) were added emmonium chloride (64.2 mg, 1.2 mmol,
EMD) and Zan dust (78.4 mg, 1.2 mmol, Aldsich). The reaction mixture was stirred at
room temperature overnight, diluted with 30 mL of EtOAc and filtered through a pad
10  of Celite®. The filtrate was concentrated x vacuo and the regulting residus wes
purified by preparative HPLC. The desired fractions were combined, neutralized with
saturated aq. NaFHCOj solution, and conoentrated in vacuo. The solid that formed was
collected by filtration (51 mg, 71%). MS(BSY") m/2 328.1 M + H)".

15 D) 1-(4-G-2-(Dimethylamino)acetyl)-LH-pyrrolo[2,3-b]pyridin-4-yloxy)-3-
fluorophenyl)-3-(2-(4-fluorophenylacetyljurea
Prepared in a gimilar manner as Step C of Exarnple 132 (5.7 mg, 11%). 'H

NMR (CD;O0D) 8 10.67 (s, 1H), 8.27 (s, 1H), 8.08 (d, 1H, J= 6.1 H»), 7.65 (4, 1H, J
= 12.6 Hz), 7.24-7.16 (m, 4H), 6.96 (t, 2H, J = 8.8 Hz), 645 (d, IH, J=5.5 Hz), 4.74
20 (s, 2H), 3.60 (s, 2H), 2.86 (s, 6HI); MS(ESI') m/z 5082 (M + H)".

S o

N W
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2,6-Diftuoro-N-(3-flaoro-4-(3-(2-(3-hydroxypyrrolidin-1-ylacetyl)-1H-
pyrrolo[2,3-b]pyridin-4-yloxy)phenyl)benzamide
Prepared in a similar manner as Example 254. 'H NMR (CD;0D) & 8.29 (d,
1H, J= 6.6 Hz), 8.13 (4, 1H, J=5.5 Hz), 7.80 (dd, 1H, J=12.7, 2.2 Hz), 7.46-7.38
(m, 2H), 7.23 (t, 1H, J=9.1 Hz), 7.03 (t, 2H, J= 8.3 Hz), 6.53 (d, 1H, J= 5.5 Hz),
5.01-4.86 (m, 2H), 4.49-4.46 (m, 1H), 3.77-3.64 (m, 2H), 3.35-3.06 (m, 2H), 2.25-

1.98 (m, 2H); MS(EST") m/z 5112 (M + H)*.

&D_D ;g”m?:?

2,6-Diffaoro-N-(3-fluoro-4-(3-(2-(4-methylpipernzin-1-yl)acetyl)-1LH-pyrrolo[2,3-
bipyridin-4-yloxy)phemyl)benzamide
Prepared in a similer menner as Example 254. 'H NMR (CD;0D) 8 8.23 (s,
1H), 8.11 (d, 1H, J=5.5 Hz), 7.79 (dd, 1H, J=12.1, 2.2 Hz), 7.46-7.34 (m, 2H), 7.16
(t, 1H, J=8.8 Hz), 7.03 (t, 2H, J= 8.3 Hz), 6.53 (d, 1H, /= 6.1 H2), 4.11 (s, 2H),
3.21-2.92 (m, 8H), 2.76 (s, 3H); MS(EST") m/z 524.3 (M + H)".

Q. e,
a :

NA(3-Fluoro-4-(3-(2-(4-methylpiperazin-1-yl)acetyl)-LH-pyrrolo[2,3-b]pyridin-4-
yloxy)phenyl)-1-(4-fluorophenyl)-2-0x0-1,2-dihydropyridine-3-carboxamide
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Prepared in a similer marmer as Example 253. 'HNMR (CD>OD) 5 8.59 (dd,
1H, J=17.2, 2.2 Hz), 8.53 (s, 1H), 8.08 (d, 1H, J = 5.5 Hz), 7.89-7.85 (m, 2H), 7.44-
7.41 (m, 2H), 7.28-7.18 (m, 3H), 7.15 (t, 1H, J= 8.8 Hz), 6.65 (t, 1H, J=6.7 Hz),
6.48 (d, 1H, J=5.5 Hz), 4.13 (s, 2H), 3.21-2.89 (bm, 8), 2.76 (s, 3H); MS(ESI") m/

5 5992M+H)".

EXAMPLE 259
\N
H. H
P enngel
(o] 0
F
PS¢
N
1-(3-Fluaro—4-(3-(2-(4-methylpiperazin-1-yl)acetyl)-LE-pyrrolo[2,3-5]pyridin-4-
10 yloxy)phenyl)-3-(2-(4-finorophenyl)acetyl)urea

Prepared in a similar manner as Example 255. 'H NMR (CD;0D) 5 8.28 (s,
1H), 8.12 (d, 1H, J= 6.1 Hz), 7.66 (dd, 1H, J=10.1, 2.8 Hz), 7.28-7.16 (1, 4H),
6.97-6.92 (m, 3H), 6.51 (d, 1H, J=6.1 Hz), 4.43 (s, 2H), 3.88 (s, 2H), 3.49 (s, 2H),
3.37-3.20 (m, 4H), 2.82 (s, 3H); MS(EST") m% 563.2 (M + H)*.

15
EXAMPLE 260

[§H D@,u\g,umF

ab
N
1-(3-Finoro-4-(3-(2-(3-hydroxypyrrolidin-1-yDacetyl)-1H-pyrrole[2,3-5]pyridin-
4-yloxy)phenyl)-3-(2-(4-fiunorophenyDacetylurea
20 Prepared in & similar manner as Example 255. "H NMR (CDs0D) & 10.69 (s,
1B), 8.27 (4, 1H, J=8.8 Hz), 8.09 (d, 1H, J=5.5 Hz), 7.66 (d, 1H, J=12.7 Hz),
7.27-7.16 (m, 4H), 6.98 (t, 2H, J= 8.8 Hz), 6.47 (d, 1H, J= 5.5 Hz), 4.99 (m, 1H),

-198 -



ey

WO 2006/004636 PCT/US2005022682

4.49-4.44 (m, 2H), 3.90-3.68 (m, 2H), 3.62 (3, 2H), 3.37-3.09 (m, 2H), 2.15-1.92 (m,
2H); MS(ESI") m/& 550.1 (M + H)".

EXAMPLE 261
N~ K/@zup
\ Y, o o O\
/ =

-

2-Fuoro-N-(3-finoro-4-(3-(pyridin-4-yI)-1H-pyrrolo[2,3-blpyridin-4-
yloxy)phenyl)-6-methoxybenramide

o

N
o\_sl—
N\
10 A) 42-Fluoro-4-nitrophenoxy)-1((~(trimethylsilyDethoxy)methyl)-LH-
pyrrolo[2,3-5]pyridine
To a solution of 4-(2-fiuoro-4-nitrophenoxy)-1H-pvrralof2,3-b}pyridine (1.68
£ 6.15 mmol, Compound A of Example 132) in 20 mL of DMF at —40 °C was added
sodium hydride (271 mg, 6.77 mmol, 60% in minersl oil, Aldrich). The reaction
15  mixture was stirred at 0 °C for 30 min, cooled to —40 °C, and treated with 2-
(trimethylsilylethoxymethyl chloride (1.20 mL, 6.77 mmol, Aldrich). The reaction
mixture was stired at room tezoperature for 1 h, quenched by the addition of cold
water (40 mL) and extracted with EtOAc (3 x 100mL). The combined organic
extracts were dried (MgS0O,) and concentrated i7: vacuo to give the desired product
20 (2.40 g, 97%) es a brown solid. MS(EST") vz 404.2 (M + H)".

o8
\ /

/\
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Br
&0
N
O\
B)  3-Bromo-4-(2-fluoro-4-nitrophenoxy)-1-((2-(trimethylsilyl)ethoxy)methyl)
-1H-pyrrolo[2,3-5]pyridine

To a solution of 4~(2-fluoro-4-nitrophenoxy)-1-((2-(trimethylsilyl)ethoxy)
methyl)-1H-pymolo[2,3-blpyridine (2.40 g 5.96 mmol) in 20 ml of acetonitrile at 0
°C was added a solution of NBS (1.01 g, 5.69 mmo], Aldrich) in 10 mL of
acetonitrile, The reaction mixture was stirred at 0 °C for 30 min, quenched by the
addition of cold water (50 mL), and extracted with EtOAc (3 x 120 mL). The
combined orgmic extracts were dried (MgSO,) and concentrated in vacuo. The
residue was purified by flash chromstography (SiO;, eluting with dichloromethane) to
afford the desired product (2.70 g, 94%) as a light yellow oil. MS(ESI") m/r 482.9 (M

+H)*.
S 0
\ 0

z7 XN

=
=
N

/\-

O™\ s’(
C)  4<2-Fluoro-4-nitrophenoxy)-3-(pyridin-4-yI)-1-(@2~(trimethylsilyl)othoxy)
methyl)-LE-pyrrolo[2,3-5]pyridine
A soaled tube was charged with a solution of 3-bromo-4-(2-fluoro-4-
nitrophenoxy)-1-((2<(trimethylsilyl) ethoxy)methyl)-1H-pyrrolo[2,3-b]pyridine (480
mg, 1.0 mmol) in toluene (5 mL), pyridin-4-ylboronic acid (246 mg, 2.0 mmol,
Lancaster), 0.5 mL of ethanol, and potassium pbosphate (1.0 mL, 2 M solution, 2.0
mmol). Argon was bubbled through the mixture for 15 mimutes, and the reaction
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mixture was trested with tetrakis(triphenylphosphine)Pd(0) (58 mg, 0.05 mmol,
Strem). The tube was sealed end the mixture was heated at 95 °C for 18 h with
vigorous stirring. The reaction mixture was then cooled to room temperature and
diluted with EtOAc. The mixtore was washed with saturated aq. NaHCO; solution
and brine, dried (MgSO,), and concentrated in vacuo. The residue was purified by
fiash chromatography (8i0;, eluting with 2% MeOH in dichloromethene) to give the
desired product (237 mg, 49%) as a thick brown oil. MS(EST") m/z 481.1 (M + H)".

/ =
N
D) 3 Fiuoro4-(-(pyridin-4-yI-1H-pyrrolo[2,3-b]pyridin-4-

yioxy)benzenamine

To & solution of 4-(2-fuoro-4-nitrophenoxy)-3-(pyridin-4-yI)-1-((2-
(trimethylsilyf)ethoocy) methyl)-1H-pyrrolof2,3-51pyridine (237 mg, 0.49 mmol) ina
mixed solvent (8 mL of MeOH and 4 ml. of THF) were added ammonium chloride
(131 mg, 2.49 mmol, EMC) and zinc dust (163 mg, 2.49 mmol, Aldrich). The
reaction mixture was stimed at room temperature for 3 h, diluted with BtOAc (40 mL),
and filtered through a pad of Celite®. The filtrate was concentrated iz wacuo to give 2
solid. MS(ESI') m/z 451.3 (M + H)". The solid was dissolved in 15 mL of THF and
treated with TBAF (4 mL, 1.0 M solution in THF, Aldrich) and ethane-1,2-diamine
(0.4 mL, Aldrich). The reaction mixture was refluxed for 16 h, cooled to room
temperature, diluted with EtOAc, washed with brine, dried (MgSO4), and
concentrated in vacuo. The regidue was purified by flash chromatography (SiOs,
eluting with 2-5% MeOH in dichloramethane) to afford the desired product (127 mg,
81% for two steps). MS(ESI") m/z 3212 M +H)".

E) 2-Flnoro-N-(3-fluoro-4-(3-(pyridin-4-yI)-1H-pyrrolo[2,3-5]pyridin-4-
yloxy)phenyl)-6-methoxybenzamide
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Prepared in & similar manner as Example 254 (3.2 mg, 7%). '"HNMR
(DMSO0-d,) § 12.92 (s, 1H), 10.80 (s, 1H), 8.72 (d, 2H, J= 7.2 Hz), 8.44 (s, 1H), 8.31
(3, 2H, J="72 Hz), 8.16 (d, 2H, J= 5.5 Hz), 7.94-7.86 (m, 1H), 7.55-7.41 (m, 2H),
6.97-6.91 (m, 1H), 6.88 (t, 1H, J= 8.8 Hz), 6.45 (d, 1H, J= 5.5 Hz), 3.78 (s, 3H);
5 MS(EST) mk473.1 M+ H)".

EXAMPLE 262
Ne N :(]
\ / )
v |\
N

2-¥luoro-N-(3-finoro-4-(3-(pyridin-4-yl)-1-pyrrolo[2,3-5]pyridin-4-
10 yloxy)phenyD)benzamide
Prepered in & similar manner ag Example 261. 'H NMR (DMSO-dg) 5 12.97
(s, 1H), 10.76 (s, 1K), 8.78 (d, 2H, J= 8.8 Hz), 8.50 (s, 1H), 8.36 (d, 2H, J= 6.1 Hz),
8.23 (4, 1H,J=5.5 Hz), 7.96 (4, 1H, J=8.8 Hz), 7.70-7.54 (m, 4H), 7.39-7.35 (m,
2H), 6.50 (d, 1H, J=5.5 Hz); MS(ESI") m% 443.1 M + H)".
15
EXAMPLE 263

=" N

2,6-Difluoro-N-(3-flnoro-4-(3-(pyridin-4-yl)-LH-pyrrolo{2,3-b]pyridin-4-
yloxy)phenyl)benzamide

20 Prepared in & similar manner as Examplo 261. *H NMR (DMSO-dg) & 12.89

(s, 1H), 11.10 (3, 1H), 8.70 (d, 2H, J= 6.6 Hz), 842 (s, 1H), 827 (d, 2H, J=6.6 Hz),
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8.16 (d, 1H, J= 5.5 Hz), 7.86 (d, 1H, J= 11.6 Hz), 7.58-7.48 (m, 3H), 7.23 (t, 2H, J =
8.3 Hz), 6.45 (d, 1H, J=5.5 Hz); MS(EST") m/z 461.1 M + H)*,

EXAMPLE 264

NH,

2Jpenage!
= F

NN |

1-(4-(3-(2-Aminothiazol-4-yl)-1H-pyrrolo[2,3-b]pyridin-4-yloxy)-3-fluorophenyl)-
3-(2-(4-fluorophenyl)acetyljurea, trifinoroacetic acld salt
To a solution of 4-(4-(4-amino-2-flucrophenoxy)-1H-pyrrolof2,3-b]pyridin-3-

yl)thiazol-2-smine (34 mg, 0.1 mmol, Compound B of Example 253) in a mixed
solvent (0.5 mL of DMF and 0.5 mL of THF) at 1t was added a solution of 2-(4-
fluprophenyl)acetyl isocyanate in toluene (0.4 M, 0.25 ml, 0.1 mmol, Compound C of
Example 4). The reaction mixtare was stirred at rt for 1 h, concentrated in vacuo end
the resulting residue was purified by preparative HPLC. The desired fractions were
combined, concentrated under reduced pressure, and lyophilized to afford the desired
product (TFA salt, 21.2 mg, 28%) as a white solid. "H NMR. (CD;OD) 3 10.69 (s,
1H), 8.08 (d, 1H, J= 5.5 Hz), 7.68 (s, 1H), 7.66 (d, 1H, J=12.1 Hz), 7.26-7.18 (m,

4H), 6.98 (t, 2H, J= 8.8 Hz), 6.84 (5, 1H), 6.42 (d, 1H, J= 6.1 Hz), 3.62 (s, ZH);
MS(EST) m/ 521.1 (M + H)'.

EXAMPLE 265
- YT
\ y. o o O F
ab |
N
1-(3-Fluoro-4-(3-(pyridin-3-yl)-18-pyrrolo[2,3-5]pyridin-4-yloxy)phenyl)-3-(2-(4-
fluorophenylacetyl)urea

-203 -



s

209

WO 2006004636 PCT/US2005/022682

Propared in a similsr manner as Rxample 264, 'H NMR (DMSO0-dy) 5 12.71
(s, 1H), 11.04 (s, 1H), 10.61 (s, 1H), 9.18 (s, 1H), 8.84 (d, 1H, J=8.3 Hz), 8.74 (d,
1H, J=5.5 Hz), 8.20 (d, 1H, J=5.5 Hz), 8.12 (s, 1H), 8.06 (dd, 1H, J=8.3, 2.8 Hz),
7.78 (dd, 1H, J=12.7, 2.2 Hz), 747 (t, 1H, J=8.8 Hz), 7.40-7.34 (m, 3H), 7.16 (t,
5 2H,J=8.8Hz), 6.41 (d, 1H,J=5.5 Hz), 3.75 (s, 2H); MS(EST) m/x 500.1 (M + H)".

6-(4-Fluoro-phenyl)-1-oxy-pyridine-2-carboxylic acid [3-flacro-4-(3-pyridin-3-yi-
10 1H-pyrralo]2,3-b]pyridin-4-yloxy)-phenyl]-amide
Prepared in a similar manner as Example 241. 'H NMR (DMSO-dg) 5 13.58
(s, 1H), 12.50 (s, 1H), 9.10 (s, 1H), 8.66 (4, 1H, J= 5.5 Bz), 8.32 (dd, 1H, /=82, 22
Hz), 8.19 (d, 1H, J= 5.5 Hz), 8.05-8.02 (m, 2H), 7.89-7.85 (m, 5H), 7.73 (¢, 1H, J =
7.7 Hz), 7.60 (d, 1H, J=8.8 Hz), 7.50 (, 1H, J= 8.8 Hz), 7.38 (t, 2H, J= 8.8 Hz),
15 641 (d, 1H, J= 6.5 Hz); MS(ESI") m/x 5362 (M + H)".

EXAMPLE 267 .

Ry
"YQ
=N
y m o © O
4 | ~
NN
N-(3-Fhuoro-4-(3-(pyridin-3-yl)-LH-pyrrolo[2,3-5]pyridin-4-yloxy)phemyl)-2-oxo-
20 1-phenyl-1,2-dihydropyridine-3-carboxamide
Prepared in a similar manner as Example 245, 'HNMR (DMSO0-d) & 12.48
(8, 1H), 12.15 (s, 1H), 9.09 (s, 1H), 8.65-8.59 (m, 3H), 8.18 (4, 1H, J=5.5 Hz), 8.15
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(dd, 1H, J=6.6, 2.2 Hz), 8.04-7.99 (m, 2H), 7.88 (m, 1H), 7.59-7.46 (m, TH), 6.74 (t,
1H, J=17.2 Hz), 6.40 (d, 1H, J= 5.5 Hz); MS(EST") m/z 518.1 (M + K",

EXAMPLE 268
“
- e
\ 4 o
/|\

5 N
N-(3-Fluoro-4-(3-{(pyridin-3-yI)-11-pyrrolo[2,3-b]pyridin-4-
yloxy)phenyl)nicotinamide
Prepared in & similar manner as Example 254. 'H NMR (DMSO-d;) 8 12.65
(s, 1H), 10.96 (s, 1H), 9.22 (s, 1H), 9.18 (s, 1H), 8.84 (¢, 2H, J= 5.0 Hz), 8.74 (d, 1H,
10 J=5.5Hz), 849 (4, 1H, J=8.3 Hz), 821 (4, 1H,J=5.5 Hz), 8.11 (d, 1H, J=1.7
Hz), 8.08-8.01 (m, 2H), 7.73-7.69 (m, 2H), 7.54 (1, 1H, J= 8.8 Hz), 6.43 (4, 1H, J=
5.5 Hz); MS(EST) m/z 4262 (M +H)".

EXAMPLE 269
- H, xj
=N
\_~/ O:Q’ o F
a ~
-
15 NN
2,6-Difluoro-N-(3-fluoro-4-(3-(pyridin-3-yiI)-LH-pyrrolo[2,3-b]pyridin-4-
Yloxy)phenyl)benzamide

Prepared in a similar manner as Example 254. "H NMR (DMSO-dg) 8 11.23
(s, 1H), 9.20 (d, 1H, J= 1.7 Hz), 8.87 (d, 1H, J=8.3 Hz), 8.77 (d, 1H, J= 5.5 H2),
20 823(d, 1H,J=5.5 Hz), 8.55 (s, 1H), 8.08 (dd, 1H, J= 8.2, 2.2 Hz), 7.90 (d, 1H, J =
13.7 Hz), 7.62-7.55 (m, 3H), 727 (t, 2H, J = 8.3 Hz), 6.50 (d, 1H, J=5.5 Hz);
MS(EST") mA 461.1 (M + H)*.
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EXAMPLE 270
YT

P
N

c. G
a
/

1-(3-Fluoro-4-(3-(2,2,2-trichloroacetyl)-LE-pyrrolo[2,3-5]pyridin-dyloxy)phenyl)-
3-(2-(4-fluorvphenylacetyljurea

NH,
a? 0
cl
/ |\
NN

A)  1(4(4-Amino-2-fluorophenoxy)-1H-pyrrolo[2,3-b]pyridin-3-y1)-2,2,2-

trichloroethanomne

To a solution of 4-(2-flucro-4-nitrophenoxy)-15-pyrrolo[2,3-b]pyridine (546
mg, 2.0 mmol, Compound A of Example 132) in 100 mL of dichloroethane at room
temperature was added aluminum chloride (1.33 g, 10 mmol, Alfa Aeser). The
reaction mixture was sticred at rt for 30 min, treated with trichloroacetyl chloride (0.34
mL, 3.0 mmaol), and then stirred at 45 °C for 5 h. Afier cooling to 0 °C, ice water (30
mL) was added to the mixture end the pH was adjusted to 7-8 with ag. KaHPO,4
solution. The mixture was then filtered through a pad of Celite®. The arganic layer
was dried (MgSOy), concentrated in vacuo and the resulting residuc was purified by
flash chromatography (SiO3, eluting with 2-7% MeOH in dichloromethane) to afford
2,2,2-trichloro-1-(4~(2-fluoro-4-nitrophenoxy)- LE-pyrrolo[2,3-b]pyridin-3-
yl)ethanone (498 mg, 60%). MS(ESI") nvz 417.9 (M + H)*.

To a solution of the above infermediate (83 mg, 0.2 mmol) in a mixed solvent
(3 mLL of MeOH and 2 mL of THF) were added emmonium chloride (53.5 mg, 1.0
mmol, EMC) and zine dust (65.4 mg, 1.0 mumol, Aldrich), The reaction mixture was
stirred at room tempezature for 3 h, diloted with EtOAc (10 mL), and filtered through
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a pad of Celite®. The filtrate was concentrated in wacuo to give the desired product
(78 mg, 100%) as a solid. MS(ESI*) m/s 390.1, 392.1 (M + H)*.

C)  1(3-Fluoro-4-(3(2,2,2-trichloroacetyl)-1H-pyrrolo[2,3-5]pyridin-4-
yloxy)phenyl)-3-(2-(4-fluorophenyl)acetyDurea
Prepared in a similar manner as Bxample 264 (33 mg, 37%). H NMR
(DMSO-d;) 5 13.18 (s, 1H), 11.02 (s, 1H), 10.57 (s, 1H), 8.62 (s, 1H), 8.25 (d, 1H, J=
5.5 Hz), 7.78 (dd, 1H, J= 10.5, 22 Hz), 7.38-7.35 (m, 3H), 7.28 (¢, 1H, J=9.4 Hz),
7.18 (t, 2H, J= 8.8 Hz), 6.52 (4, 1H, J= 5.5 Hz), 3.75 (s, 2H); MS(EST") m/x 567.05
M+H)",

EXAMPLE 271
H_H
e ST TTT
s\ M F
W
1(4-G((Pyridin-3-yhmethylearbamoyl)-1LH-pyrrolof2,3-5]pyridin-4-yloxy)-3-
fluorophenyl)-3-(2(4-finorophenylacetylyurea
To a solution of 1-(3-fluoro-4-(3-(2,2,2-trichloroacetyl)-1H-pyrrolo[2,3-
blpyridine 4-yloxy)pbenyl)-3-(2-{4-flucropbenyl)acetylyurea (7.0 mg, 0.012 mmol,
Example 270) in 0.5 mL of DMF was added 3-(aminomethyl)pyridine (10 mg, 0.092
mmol, Aldrich). The reaction mixture was stired at 1t for 1h, and quencheil by the
addition of 1 ml of cold water. The precipitate that formed was collected by
filtration, washed with cold water (1 mL) and cold acetonitrile (1 mL) and dried under
vacuum to afford the desired product (4.3 mg, 64%) as a white solid. 'H NMR
(DMSO0-d;) 8 12.38 (s, 1H), 11.03 (s, 1H), 1057 (s, 1H), 8.48 (s, 1H), 8.40 (t, 1H, J=
5.5 Hz), 8.34 (d, 1H,J =33 Hz), 8.1 (d, 1H, J=5.5 Hz), 8.00 (s, 1H), 7.73 (4, IH,J
= 13.2 Hz), 7.65 (4, 1H, J= 7.7 Hz), 7.37-7.29 (m, 4H), 7.16 (t, 3H, J= 8.8 Hz), 6.34
(, 1H, J=5.5 Hz), 4.48 (d, 2H, J= 5.5 Hz), 3.74 (s, 2H); MS(ESI") m/z 567.1 (M +
.
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EXAMPLE 272
Ak
XYY Q.
/ =N
N
N-(4-(LH-Pyrrolo{2,3-5]pyridin-4-yloxy)-3-fluorophenyl)-1-(4-fluorophemyl)-2-
oxopyrrolidine-3-carboxamide

YO

A) 1(4-Flaorophenyl)-2-oxopyrrolidine-3-carboxylic acld
To a solution of 6,6-dimetixyl-5,7-dioxaspiro[2,5])-octane-4,8-dione (1.02 g,
6.0 mmol, Aldrich) in 3 mL of DMF was added 4-fluorobenzenamine (666 mg, 6.0
10  mmo), Aldrich). The reaction mixture was stirred at rt overnight. The reaction
mixture was poured into cold water (10 mL). The precipitate thet formed was
collected by filtration, washed with water, and dried under vacuum to afford the
desired product (980 mg, 73%) as a ten solid. MS(ESI") m& 2243 (M + H)".

15 B) NA4(QHE-Pyrrolo[2,3-5]pyridin-4-yloxy)-3-fluorophenyl)-1-(4-
' ﬂuol:ophulyl)-z-oxnpmlldine-s-enrbmmide
Prepared in a aimilar manner as Step B of Exampie 251 (98 mg, 49%). 'H
NMR (DMSO0-dy) 5 11.76 (s, 1H), 10.63 (s, 1H), 8.06 (d, 1H, /= 5.5 Hz), 7.86 (dd,
1H, J=13.2, 2.2 Hz), 7.71-7.68 (m, 2H), 7.45-7.36 (m, 3H), 7.25 (t, 2H, J=8.8 Hz),
20 6.38(d, 1H,J=6.5 Hz), 6.22 (dd, 1H, J=3.3, 2.2 Hz), 3.94-3.89 (m, 2H), 3.77 (1,
1H, J= 8.5 Hz), 2.49-2.33 (m, 2H); MS(ESI*) m/ 449.2 (M + H)*.

EXAMPYLE 273
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N43-Finoro-4-(3-(piperidin-1-ylmethyl)-17-pyrrolo[2,3-bpyridin-4-
yloxy)phenyl)-1-(4-flucrophenyl)-2-oxopyrrolidine-3-carboxamide,
trifluoroncetic acid salt
5 To a sohition of N-(4-(1 H-pyrrolo[2,3-b]pyridin-4-yloxy)-3-fluorophenyl)-1-
(4-fuorophenyl)-2-oxopyrrolidine-3-carboxamide (22.4 mg, 0.05 mmol, Compound B
of Example 272) and paraformaldehyde (2.4 mg, 0.08 mmol) in a mixed solvent (1
mL of isopropanol and 0.2 mL of DMF) was added piperidine (8.5 mg, 0.1 mmol).
The reaction mixture was heated at 85 °C for 7 b, concentrated in vacuo, and the
10 resulting residue was purified by preparstive HPLC. The desired fractions were
lyophilized to give the desired product (TFA salt, 3.4 mg, 13%) as a white solid. 'H
NMR (CD,OD) & 8.15 (d, 1H, J=5.5 Hz), 7.91 (dd, 1H, J=11.0, 2.2 Hz), 7.67-7.63
(m, 3H), 7.48-7.38 (m, 2H), 7.15 (t, 2H, J= 8.8 Hz), 6.45 (d, 1H, J=5.5 Hz), 4.64 (s,
2H), 3.99-3.95 (m, 2H), 3.81 (t, 1H, J= 8.8 Hz), 3.61-3.59 (m, 2H), 3.10-3.06 (m,
15 2H), 2.61-2.47 (m, 2H), 1.97-1.93 (m, 2H), 1.81-1.71 (m, 4H); MS(ESI') m/z 546.2

M +H)".

EXAMPLE 274

Np<ngacy
RO

NN
20 N-(3-Fhuoro-4-(3-(pyrrolidin-1-yhmethyl)-LH-pyrrolo[2,3-b]pyridin-4-
yloxy)phenyl)-1-(4-fluorophenyl)-2-oxopyrrolidine-3-carboxamide
Prepered in a similar manner as Example 273. 'H NMR (DMSO-ds) § 12.13
(s, 1H), 10.62 (s, 1H), 8.04 (d, 1H, J=5.5 Hz), 7.84 (dd, 1H, J= 132, 2.2 Hz), 7.65-
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7.62 (m, 3H), 7.43-7.39 (m, 2H), 7.19 (t, 2H, J= 8.8 Hz), 625 (d, 1H, J= 6.5 Hz),
4.54 (d, 2H, J=3.3 Hz), 3.91-3.85 (m, 2H), 3.72 (t, 1H, J= 8.5 Hz), 3.38-3.37 (m,
2H), 3.20-3.77 (m, 2H), 2.38-2.31 (m, 2H), 1.95-1.91 (m, 2H), 1.81-1.76 (m, 2H);
MS(EST") m/ 532.2 M+ H).

e ST Yo

N-(3-Fiuoro-4-(3-((4-bydroxypiperidin-1-yDmethyl)-1.H-pyrrolo[2,3-5]pyridin-4-

yloxy)phenyl)-1-(4-fluorophenyl)-2-oxopyrrolidine-3-carboxamide

Prepered in a similar manner es Example 273. 'H NMR (DMSO-dg) 5 11.71
(s, 1H), 10.88 (s, 1H), 8.00 (4, 1H, J=>5.5 Hz), 7.79 (dd, 1H, J= 12.7, 22 Hz), 7.67-
7.64 (m, 2H), 7.30-7.35 (m, 3H), 7.20 (t, 2H, J= 8.8 Hz), 6.30 (d, 1H, J= 6.5 Hz),
6.16 (s, 1H), 4.51 (d, 1H, J = 4.4 Hz), 3.83-3.79 (m, 2H), 3.38 (m, 1H), 3.70-2.69 (m,
5H), 2.28-2.19 (m, 3H), 1.65-1.62 (m, 2H), 1.37-1.26 (m, 2H); MS(ESI") m/z 562.2
M +H)".

EXAMPLE 276
K R
TG
F
i g l =
‘e
1-(4-(3-(3-Fluorobenzyl)-1H-pyrrolo[2,3-5]pyridin-4-yloxy)-3-finorophenyl)-3-(2-
(4-fluorophenylacetyl)yurea
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NN
A)  4(3-(3-Fluorobenxyl)-1H-pyrrolo[2,3-b]pyridin-4-yloxy)-3-

floorobenzenamine

To a solution of 4-(1 H-pyrrolo[2,3-b]pyridin-4-yloxy)-3-flucrobenzenamine
(49 mg, 0.2 mmol, Compound B of Exemple 132) in 2 mL of methanol were added
sodium hydroxide (40 mg, 1.0 mmol, EMD) and 3-flucrobenzaldehyde (62 mg, 0.5
mmol, Aldrich). The reaction mixture was stirred at rt for 16 h, poured into cold
water (5 mL), and extracted with EtOAc (3 x 30 mL). The organic extracts were dried
(MgS0,) and concentrated i vacuo. The residue was dissolved in 2 mL of
dichloromethane, and treated with 1 mL of TFA and 0.2 mL of triethyisilane
(Aldrich). The reaction mixture was stirred for 1 h and concentrated under reduced
prossure. The residue was purified by preparative HPLC and the desired fractions
were combined, concentrated i vacuo, neutralized with saturated aqg. NaHCO;
solution, and extracted with dichloromethsne. The organic extracts were dried
(MgS0,) and concentrated in vacuo to give the desired compound (12.1 mg, 35% over
two steps). MS(EST") m/z 351.4 (M + H)",

B)  1-(4-(3-(3-Fluorobenzyl)-LH-pyrrolo[2,3-5]pyridin-4-yloxy)-3-
finorophenyl)-3-2-{4-flucrophenylacetyljurea -
Propared in a similar manner as Example 264 (3.4 mg, 11%). 'HNMR

(DMSO-dy) 8 11.58 (s, 1H), 10.96 (s, 1H), 10.49 (s, 1H), 7.95 (d, 1H, J=5.5 Hz),

7.67 (dd, 1H, J=11.6, 2.1 Hz), 7.31-6.67 (m, 12H), 6.10 (d, 1H, J=5.5 Hz), 4.09 (s,

2H), 3.68 (s, 2H); MS(EST") m/z 531.2 (M + H)".

EXAMFLE 277
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N-4-(3-(3-Finorobenzyl)-1H-pyrrolo[2,3-b]pyridin-4-ylexy)-3-fluorophemyl)-1-
(4-fluorophenyl)-2-oxopyrrolidine-3-carboxamide
Prepared in a gimilar manner as Bxample 273. 'H NMR (DMSO0-dg) 5 11.74
5 (s, 1H), 10.62 (s, 1H), 8.03 (d, 1H, J= 5.5 Hz), 7.84 (dd, 1H, J= 12.7, 2.2 Hz), 7.71-
7.68 (m, ZH), 7.41 (d, 1H, J= 8.8 Hz), 7.30 (4, 1H, J= 1.7 Hz), 7.26-7.22 (m, 3H),
7.16 (t, 1H, J=8.5 Hz), 7.08 (4, 1H, J=7.7 Hz), 7.01 (d, 1H, J= 10.4 Hz), 6.94 (t,
1H, J= 8.8 Hz), 6.22 (d, 1H, J=5.5 Hz), 4.17 (s, 2H), 3.94-3.90 (m, 2E), 3.76 (t, 1H,
J=8.5 Hz), 2.49-2.35 (m, 2H); MS(EST") m/z 5572 (M + H)",
10
EXAMPLE 278

O

N-4-(LE-Fyrrolo(2,3-b]pyridin-4-yloxy)-3-fluorophenyl)-2-fluoro-6-
methoxybenzamide
15 Prepared in a similar manner as Example 261 (12.1 mg, 31%). '"HNMR
(DMSO-ds) 5 11.97 (s, 1H), 10.86 (s, 1H), 8.14 (d, 1H, J=5.5 Hz), 7.92 (dd, 1H, J=
132, 2.2 Hz), 7.54-7.42 (m, 4H), 7.03 (d, 1H, /= 8.2 Hz), 6.95 (t, 1H, /= 8.8 Hz),
6.48 (4, 1H, J=6.1 Hz), 635 (4, 1H, J= 1.4 Hz }; MS(BST") m/ 3962 (M + H)".

20 EXAMPLE 279
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1-(4-(1LH-Pyrrolo[2,3-b]pyridin-4-yloxy)-3-Imorophenyl)-3-(2-
cyclopropyiacetylurea

o=c=nm

5 ¢
A)  2-Cyclopropyiacetyl isocyanate
To & suspension of silver cyanate (435 mg, 3.0 mmol, Aldrich) in 10 mL of
toluene was added cyclopropylacetyl chloride (313 mg, 3.0 mmol, Aldrich). The
reaction mixture was refluxed for 2 h, cooled to rt and filtered. The filirate was used
10 as 0.3 M solution for next reaction.

B)  1-4<(1H-Pyrrolo]2,3-b]pyridin-4-yloxy)-3-fluorophenyi)-3-(2-
cyclopropylacetyljurea
Prepared in a similar manner as Example 264 (13.5 mg, 59%). "HNMR
15 (CD;OD) & 8.03 (d, 1H, J=5.5 Hz), 7.80-7.76 (m, 1H), 7.27-7.24 (m, 3H), 6.41 (4,
1H, J=5.5 Hz), 638 (d, 1H, J=3.9 Hz), 2.25 (4, 1H, J= 7.2 Hz), 0.64-0.59 (m, 2H),
0.28-0.23 (m, 2H); MS(ESI") m4 369.2 (M + H)".

EXAMPLE 280
4 |:
20 N

1<(4-(L2-Pyrrolo[2,3-5]pyridin-4-yloxy)-3-flucrophenyl)-3-
(cyclopropanecarbonyl)urea
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"

A)  Cyclopropanecarbonyl isocyanate
Prepared in a similar manner as Step A of Example 279.

5 B)  144(LH-Pyrrolo[2,3-5]pyridin-4-yloxy)-3-fiuorophenyl)-3-
(cyclopropanecarbonyl)urea
Prepered in a similar manner as Step B of Example 279 (17.2 mg, 60%). 'H
NMR (CD;0D) & 7.93 (d, 1H, J=5.5 Hz), 7.57 (d, 1H, J=13.8 Hz), 7.12-7.08 (m,
3H), 6.31 (m, 2H), 1.02 (m, 25, 0.90 (m, 2H); MS(ESI") m/z 355.19 (M + H)".
10

1-2-Cyclopropylacetyi)-3-(3-fluoro-4-(5-methyi-6-(2-(4-methylpiperaxin-1-
yDethoxy)pyrrolo[2,1][1,2,4]trinzin-4-yloxy)phenyl)urea
15 Prepuredinnsimﬂlrmmuu&mplemmsmmpoun@of&mple
45 and Compound A of Exsmple 279 (21.0 mg, 81%). '"H NMR (CD;0D) 5 7.81 (s,
1H), 7.74 (d, 1H, J = 5.5 Hz), 7.25 (m, 3H), 4.18 (t, 2H, J=5.5 Hg), 3.35 (, 2H, /=
1.7 Hz), 2.90 (t, 2H, J= 5.5 Hz), 2.74-2.54 (m, 4H), 2.45 (3, 3H), 2.33 (1, 4H, J=2.8
Hz), 1.12 (m, 1H), 0.67-0.64 (m, 2H), 0.29-0.25 (m, 2H); MS(EST") m/4 529.3 (M +
20 H)'.

EXAMPLE 282
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1-Cyclopropanecarbonyl-3-(3-fluoro-4-(5-methyl-6-(2-(4-methylpipernzin-1-
yDethoxy)pyrrolo[2,1-7](1,2 A]trinzin-4-yloxy)phenylurea ]
Prepared in a similar manner as Exemple 264 using Compound B of Example
5 45 and Compound A of Example 280 (20.3 mg, 64%). "H NMR (CD;OD) 5 10.85 (s,
1H), 7.70 (s, 1H), 7.76~7.72 (m, 2H), 7.22-7.14 (m, 2H), 4.14 (t, 2H, J= 5.5 Hz), 2.94
(t, 2H, J= 5.5 Hz), 2.89-2.60 (m, 4H), 2.78 (s, 3H), 2.34 (s, 4H), 1.70-1.67 (m, 1H),
0.99-0.95 (mm, 2H), 0.91-0.86 (m, 2H); MS(ESI*) /s 5123 (M + H)".

s ot

N+4-(3-(3-(Dimethylamino)prop-1-ynyl)-LH-pyrrolo[2,3-5]pyridin-4-yloxy)-3-
finorophenyl)-1-(4-fluorophenyl)-2-ox0-1,2-dihydropyridine-3-
carboxamide, trifinoreacetie acid salt

15
NO,

I
A)  4-(2-Fluorv-4-nitrophemoxy)-3-iedo-LH-pyrrolo[2,3-5]pyridine
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A mixture of 4-(2-fluoro-4-nitrophenoxy)-1H-pymolo[2,3-b)pyridine (550 mg,
2 mmol, Compound A of Example 132) and N-iodosuccinimide (450 mg, 2 mmol) in
CHxCl; (50 mL) was stirred at 1t for 1 h. The mixture was washed with brins, dried
over MgSO,, end passed through a short pad of silica gel, eluting with EtOAc. The
filtrate was concentrated 1 vacuo to give the desired product (quantitative yield) as a
yellow sobid. LC/MS(EST') m/z 400 (M + H)".

DO
I
&)
N
B) tert-Butyl 4-(2-fluoro-4-nitrophenoxy)-3-iodo-1H-pyrrolo[2,3-b]pyridine-
1-carboxylate
To a solution of 4-(2-fluoro-4-nitrophenoxy)-3-iodo-1H-pyrrolo[2,3-
blpyridine (400 mg, 1 mmol) in DMF (10 mL) at —40 °C under N3 was added NaH
(60% in mineral oil, 1.2 mmo!). The mixture was stimred at 0 °C for 20 min, and
cooled to —40 °C. To this rrixture, wes added BoczO (330 mg, 1.5 mmol). The
mixture was stirred at —40 °C for 1 h, diluted with 5% aq. sodium citrate sohution,
exiracted with EtOAc. The organic layer was dried over MgSO, and concentrated
in vacuo. The crude compound was purified by flash column chromatography

(silica gel, 20% EtOAc/ CH:Cla) to give the desired compound (460 mg, 92%) as
a yellow solid. LC/MS(EST") m/z 500 (M + H)".

N\, NO;
ST
|

N
Boc
C)  tert-Butyl 3-3{(dimethylamino)prop-1-ynyl)-4-(2-fluoro-4-nitrophenoxy)-

1H-pyrrolo[2,3-bipyridine-1-carboxylate
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A stream of Ar was bubbled through a mixture of sarz-butyl 4-(2-fluoro-4-
nitrophenoxy)-3-iodo-1H-pyrrolo[2,3-b]pyridine-1-carboxylate (200 mg, 0.4 mmol),
N, N-dimethylprop-2-yn-1-amine (66 mg, 0.8 mmol), Pd(dppf);Cla:CHzCl; (33 mg,
0.04 mmof), and Cul (20 mg) in triethylamine (0.4 ml) and THF (3 mL) for 5 min.
The reaction mixture was heated in a sealed tube at 70 °C for 2 h and the solvent was
removed in vacuo. The crude compound was purified by flash colamn
chromatography (silica gel, 5% MeOH/EtOAC) to afford the desired product (170 mg,
959%) as a yellow oil. LC/MS(ESI") m/ 455 M + H).

NH;
\
> |
NN
D) 4(3-(3-(Dimethylamino)prop-1-ynyl)-1H-pyrrolo[2,3-b]pyridin-4-yloxy)-

3-finorobenzenamine ]

To & mixture of fert-butyl 3-(3-(dimethylamino)prop-1-ymyl)-4-(2-flucro-4-
nitrophenoxy)-1H-pyrrolof2,3-b]pyridine-1-carboxylate (170 mg, 0.374 mmol) in
THF (10 mL) and MeOH (10 mY.), was added Zn powder (<10 micron, 500 mg) and
NH(CI1 (500 mg). The reaction mixture was stirred at rt for 2 b, diluted with EtOAs,
and filtered through a pad of Celite®, The filtrate was washed with sat. aq. KFzPO,
solution, dried over MgSO,, filtered, and concentrated in vacuo to afford the desired
product (110 mg, 90%) as a yellow solid. LC/MS(EST") mz 325 M+H)*.

E)  N(4-(3-(-(Dimethylamino)prop-1-ynyl)-1H-pyrrolo[2,3-5]pyridin-4-
yloxy)-3-fluorophenyl)-1-(4-fluorophemyl)-2-ox0-1,2-dihydropyridine-3-
carboxamide, triflaoreacetic acid salt
To a mixture of 4-(3-(3-(dimethylamino)prop-1-ynyl)-1H-pyrrolo[2,3-

blpyridin4-yloxy)-3-fluorobenzensmine (33 mg, 0.1 mmol), 1-(4-flucrophenyi)-2-

oxo-1,2-dihydropyridine-3-carboxylic acid (46 mg, 0.2 mmol, Compound B of

Example 242), and HATU (Perseptive Biosystems, 76 mg, 0.2 mmol) in DMF (1 mL),

was added DIPEA (0.1 mL). The reaction mixture was stirred at rt overnight and
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conceatrated in wacuo. The crude compound was purified by prepsrative HPLC, and
the appropriate fractions were lyophilized to afford the title compound (15 mg, TFA
salt, 23%) as & yellow solid. "H NMR (CD;0D) 5 8.73 (dd, 1H, J=7.6, 2.4 Hz), 8.14
(d, 1H, J=5.6 Hz), 8.00-8.16 (m, 2H), 7.74 (s, 1H), 7.54-7.60 (m, 2H), 7.30-7.47 (m,
4H), 6.78 (dd, 1H, J=6.8, 6.8 Hz), 6.47 (4, 1H, J=5.6 Hz), 4.30 (s, 2H), 2.99 (s,
6H); LC/MS (EST") m/z 540 (M + H)".

EXAMPLE 284
I\
i N
) T
V4 o F
-

N-{4-(3-(3-(Dimethylamino)propyl)-LH-pyrrolo[2 3-b] pyridin-4-yloxy)-3-
finorophenyl)-1-(4-fluorophenyl)-2-oxo-1,2-diltydropyridine-3-
carboxamide, trifiuoroacetic acid salt
A mixture of N-(4-(3-(3-(dimethylamino)prop-1-ymyl)-1-(1-(4-fluorophenyl)-

2-ox0-1,2-dihydropyridine-3-carbomyl)- L H-pyrrolof2,3-b]pyridin-4-yloxy)-3-
fiuorophenyl)-1-(4-fluoropheayl)-2-0xo-1,2-dibydropyridine-3-carboxarpide (32 mg,
TFA salt, 0.037 mmol, obtained as a byproduct in Step E of Example 283), and P4/C
(10%, 100 mg) in MeOH (5 mL) was hydrogenated under 1 atm for 1 h. The mixture
was bubbled through a stream of N; for 5 min, filtered through a pad Celite®. The
filtrate was purified by prep-HPL.C to afford the title compound as a white solid (10
mg, TFA salt, 39% yield). ' NMR (CD;OD) & 8.62 (dd, 1H, J= 7.2, 2.0 Hz), 8.04
(4, 1H, J=6.4 Hz), 7.95 (dd, 1H, J=12.8, 1.2 Hz), 7.90 (44, 1H, J=6.8, 2.4 Hz),
7.20-7.50 (m, 6H), 6.66 (t, 1H, J=7.20 Hz), 6.43 (d, 1H, J= 6.4Hz), 3.11 (t, 2H, J=
8.0 Hz), 2.96 (t, 2H, J= 7.2 Hz), 2.77 (s, 6H), 2.11 (m, 2H); LC/MS(EST") m/z 544
M+H)',

EXAMPLE 285
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14(4-(3-3-(Dimethylamino)prop-1-ynyl)-LH-pyrrolo[2,3-5]pyridin-4-yloxy)-3-

fluorophenyl)-3-(2-(4-filuorophenyl)acetylurea, trifinoroacetic acid salt

To a solution of 4-(3-(3-(dimethylamino)prop-1-ynyl)-LH-pyrrolo[2,3-
blpyridin-4-yioxy)-3-fluorobenzenamine (15 mg, 0.046 mmol, Compound D of
Example 283) in THF (1.5 mL) was added 2-(4-flucrophenyl)acetyl isocyanate (0.05
mmol, Compound C of Example 4) at it. The mixture was stirred for 1 h and
concentrated in vacuo. The crude compound was purified by preparative HPLC to
give the desired product (TFA salt, 12 mg, 42% yield) as a white solid. ‘H NMR
(DMSO0-dy) 5 12.30 (s, 1K), 10.98 (s, 1H), 10.52 (s, 1H), 10.00 (s, 1H), 8.07 (d, 1H, J
= 5.6 Hz), 7.74 (d, 1H, J=2.4 Hz), 7.73 (dd, 1H, J= 12.4, 2.4Hz), 7.25-7.40 (m, 4H),
7.10 (m, 2H), 6.26 (d, 1H, J =52 Hz), 4.21 (3, 2H),.3.68 (3, 2H), 2.43 (s, 6H);
LC/MS(EST") m/z 504 (M + H)".

N-(4(3-(3-(Dimetlrylamine)prop-1-ynyl)-LH-pyrrole[2,3-b]pyridin-4-yloxy)-3-
fluorophenyl)-2,6-diflucrobenzamide, trifinoroacetic acid salt
To a solution of 4-(3-(3-(dimethylamino)prop-1-ymyl)-1H-pyrrolo[2,3-
b)pyridin-4-yloxy)-3-fluorobenzenamine (15 mg, 0.046 mmol, Compound D of
Exsmple 283) and pyridine (0.05 mL) in CHzCl; (1.0 mL) at 0 °C, was added 2,6~
difluorobenzoyl chloride (9 mg, 0.05 mmol). The mixture was stitred at 0 °C for 30
min and concentrated in vacuo. The crude compound was purified by preparative
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HPLC to give the desired product (TFA. salt, 11 mg, 41%) es a white solid. '"H NMR
(CD,0D) 5 8.05 (d, 1H, J= 5.6 Hz), 7.82 (44, 1H, J= 124, 2.4 Hz), 7.63 (s, 1H),
7.35-7.50 (m, ZH), 7.25 (t, 1H, J=8.8 Hz ), 7.00-7.06 (m, 2H), 6.38 (d, 1H, J=5.6
Hz), 4.19 (s, 2H), 2.87 (s, 6H); LC/MS(EST") m/z 465 (M + H".

N-(4-(3-Cyano-1H-pyrrolo[2,3-b]pyridin-4-yloxy)-3-flaorophenyl)-2-finoro-6-
methoxybenzamide, hydrochloride salt
10

NH;

Br,
/I\
.
N

ElMey

A) *GMI{MWMWMMH pymlo[z.S-
b]pyndin-d—ylm}a-ﬂuombmmmim .
A mixture of 3-bromo-4-(2~-fluoro-4-nitrophenoxy)-1-((2-

15  (trimothylsilyl)ethoxy)methyl)-1H-pyzrolo[2,3-b]pyridine (626 mg, 1.3 mmol,
Compound B of Example 261), zinc powder (1.0 g), and ammonium chloride (1.0 g)
in THF (25 mL) and MeOH (25 mL) was stirred at rt overnight. The mixture was
diluted with CHzCla and filtered through a short pad of Celite®. The resulting solution
was then concentrated onder reduced presasure, and the residue was purified by flash

20  columm chromatography (silica gel, eluting with 30% EtOAc/CH,CL) to give the
desired prodnct (420 mg, 71%) as a clear oil. LC/MS(BSIY) m/& 453 (M + H)".
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B)  N{4(-Bromo-1-((2-(trimethylsilylethoxy)methyl)-1H-pyrrolo[2,3-

b]pyridin-4-yloxy)-3-fluorophenyl)-2-fluoro-6-methoxybenzamide

To a stirred sohution of 4-(3-bromo-1-((2-(triimethrylsilyl)ethoxy)methyl)-1 1~
pyrrolo[2,3-b]pyridin-4-yloxy)-3-fluorobenzenamine (400 mg, 0.85 mmol), 2-fluaro-
6-methoxybenzoic acid (226 mg, 1.33 mmol), end HATU (641 mg, 1.33 mmol) in
DMF (6 mL) was added DIPEA (387 mg, 3 mmol), followed by DMAP (50 mg). The
resulting mixture wag stirred at rt overnight, diluted with EtOAc, and washed with
saturated aq. KaHPO, solution and brine. The organic layer was dried over MgSO,
end concentrated in vacuo. The residue was purified by flash column chromstography
(silica gel, cluting with 30% EtOAc/CH2CL,) to give the desired product (370 mg,
72%) a8 a white solid. LC/MS(EST) m/ 605 (M + H)*.

C) N«(4(3-Cyano-1H-pyrrolo|2,3-b]pyridin-4-yloxy)-3-fluoropheyl)-2-

fluoro-6-methoxybenzamide, hydrochloride salt

A mixtare of N-(4-(3-bromo-1-((2(trimethylsitylethoxy)msthyl)-1 H-
pyrrolo[2,3-b]pyridin-4-yloxy)-3-fluorophezryl)-2-fluoro-6-methoxybenzamide (30
mg, 0.05 mmol), Zn(CN), (17 mg, 0.15 mmol), Pd(dppf):Cla:CHzCl, (5 mg, Aldrich),
Zn(OA0)2 (1 mg) and zinc powder (1 mg) in DMF (0.6 mL) was heated in a sealed
tube at 120 °C for 15 h. The mixture was diluted with CH,Cl,, filtered through a pad
of Celite® (CH;Clz). The filtrate was washed with brine, dried over MgSOy, filtered,
and concentrated under reduced pressure, The resulting residue was treated with
TBAF (1 M in THF, 1.0 mmol) and ethane-1,2-diamine (30 pl) in THF (3 mL). The
mixture was refiuxed for 15 h and concentrated in vacuo. The residue was purified by
preparative HPLC. The desired frnctions were lyophilized to give a white TFA salt,
which was dissolved in small emount of MeOH/HzO with 1 N HC1 (0.1 mL). This
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solution was then lyophilized to afford the title compound (HCI salt, 12 mg, 53%) asa
white solid. 'H NMR (DMSO-d;) 5 10.80 (s, 1H), 836 (d, 1H, J=2.8 Hz), 8.14 (d,
1H, J=5.6 Hz), 7.87 (dd, 1H, J=12.8, 2.0 Hz), 7.37 (m, 3H), 6.95 (4, 1H, J= 8.4
Hz), 6.88 (t, 1H, J= 8.8 Hz), 6.41 (d, 1H, J= 5.2 Hz), 3.79 (s, 3H); LC/MS(ESI") m&
421 M +H)".

N-(4-(3-(6-Aminopyridin-3-yi)-1H-pyrrolo[2,3-b]pyridin-4-yloxy)-3-
flnorophexnyl)-2-flucro-6-methoxybenzamide

A mixture of N-(4-(3-bromo-1-((2-(trimethylsilyl)ethoxy)metiyl)-1 H-
pyrrolo[2,3-b]pyridin-4-yloxy)-3-flucrophenyl)-2-flucro-6-methoxybenzamide (50
mg, 0.08 mmol, Compound B of Example 287), 5-(4,4,5,5-tetramethyl-1,3-dioxolan-
2-yD)pyridin-2-amine (36 mg, 0.16 mmol, Oakwood), Pd(PPhs)4 (10 mg), and K3PO,
(2 M in H,0, 0.32 mmol) in toluene (1 mL), EtOH (0.2 mL), and DME (0.4 mL) was
purged with Ar for 10 min. The reaction mixture was heated at 95 °C for 2 b, diluted
wiﬂlEtOAc,andwnshec_lwilhbrim. Thpotgnnic_llyarwus dried over MgSO,,
filtered, and concemtrated fr vacuo to give a residoe, which was treated with TBAF (1

MinTHF, 1 mlL), sthane-1,2-diamine (50 uL) in THF (3 mL) at reflux for 24 b. The

mixture was diluted with BtOAc, washed with brins, dried with MgSO,, end
conoentrated s vacuo. The residne was purified by flash column chromatography
(silica gel, 5% 2 M NHj in MeOH/CH,Cly) to give the desired product, which was
converted to the HCI salt by tyophilization with 1 N HCl in Hz0 (white solid, 10 mg,
26% yield). 'H NMR (CD;0OD) 8 8.32 (dd, 1H, J=9.2, 2.0 Hz), 821 (d, 1H, /=6.1
Hz), 8.15 (4, 1H, J=2.0 Hz), 7.94 (dd, 1H, J=12.7, 2.5 Hz), 7.70 (s, 1H), 7.44-7.50
(m, 2H), 7.36 (t, 1H, J= 8.7 Hz), 7.08 (4, 1H, J=9.2 Hz), 6.98 (4, 1H, J=8.7 Hz),



y

6.85 (t, 1H, J=8.7 Hz), 6.56 (4, 1H, J= 5.6 Hz), 3.92 (s, 3H); LC/MS(EST") m/x 488

M+H).
EXAMPLE 289
)
urli;u
0 0 \kr
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N-(4-(1LH-Pyrrolo[2,3-5]pyridin-4-yloxy)-3-fluorephenyl)-1-isopentyl-2-oxo-1,2-
dihydropyridine-3-carboxamide, triflnoroacetic acid salt

“wr@‘“

0O O

77

7 -
P

10 A)  NA(4(1H-Fyrrolo[2,3-d]pyridin-4-yloxy)-3-fluorophenyl)-2-oxo-1,2-
dikydropyridine-3-carboxamide
To a stitred solution of 4-(1 Hepymolo[2,3-5lpyridin-4-yloxy)-3-
fiuorobenzenamine (24 mg, 0.1 mmol, Compound B of Example 132), 2- |
hydroxynicotinic acid (27 mg, 0.2 mmol), and HATU (76 mg, 0.2 mmol) in DMF (1
1S  mL)was addsd DIPEA (0.1 mL) and DMAP (5 mg). The resulting mixture was
stirred at rt for 2 h and concenivated in vacuo. The residue was was purified by
preparstive HPLC to give the desired product (8 mg, 22%) as a white solid.
LC/MS(EST') m/ 365 (M + H)'.

20 B)  N«{4-(18-Pyrrolo[2,3-b]pyridin-4-yloxy)-3-fluorophenyl)-1-isopeatyl-2-
oxo-1,2-dilydropyridine-3-carboxamide, triffuoroacetic actd salt
A mixture of N-(4-(LH-pyrrolo[2,3-5]pyridin-4-yloxy)-3-fuorophemyl)-2-oxo-
1,2-dihydropyridine-3-carboxamide (8 mg, 0.02 mmol), NagCOs (50 mg), and 1-iodo-
-223 -
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3-methylbutane (50 mg) in DMF (1 mL) was stirred at 1t overnight. The reaction
mixture was concentrated in vacuo and the regidue was was purified by preparative
HPLC to give the desired product (TFA salt, 5 mg, 42%) as a white solid. '"H NMR
(CD;0D) 5 12.50 (s, 1H), 8.46 (dd, 1H, J="7.1, 2.0 Hz), 8.16 (d, 1H, J=6.1 Hz),
7.90-8.00 (m, 2H), 7.38-7.44 (m, 2K), 7.33 (t, 1H, J=8.7 Hz), 6.70 (4, 1H, J= 6.6
Hz), 6.51-6.57 (m, 2H), 4.08 (t, 2H, J= 7.6 Hz), 1.51-1.53 (m, 3H), 0.92 (d, 6H, /=
6.1 Hz); LC/MS(EST) mk 435 (M + H)*.
EXAMPLE 290
-~
Yo
/ »

N= N
N-@3-Fluoro-4-2~{(pyridin-3-yl)-LH-pyrrolo[2,3-5] pyridin-4-yloxy)phemyl)-2-oxo-
1-pheny}-1,2-dikydropyridine-3-carboxamide

Prepared in & similar manner as Example 239 using 3-fiuoro-4-(2-(pyridin-3-
yl)-1H-pyrrolo[2,3-blpyridin-4-yloxy)benzenamine (Compound E of Example 237)
and 2-axo-1-phenyl-1,2-dikydropyridine-3-carboxylic acid. *H NMR. (DMSO-dg) &
12.87 (s, 1H), 12.18 (s, 1H), 9.39 (s, 1H), 8.70-8.85 (m, 2H), 8.60 (d, 1H, /= 7.1 Hz),
8.00-8.25 (m, 3H), 7.94 (s, 1H), 7.30-7.75 (m, 8H), 6.77 (t, 1H, J=6.6 Hz), 6.45 (4,

1H, J= 4,6 Hz), 4.21 (s, 2H), 3.68 (s, 2H), 2.43 (s, 6H); LC/MS(EST") m/z 518 (M +
H)".
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1-(3-Fluoro-4-(2-(pyridin-3-yl)-19-pyrrolo[2,3-5] pyridin-4-yloxy)phemyD)-3-(2-(4-
fluorophenylacetyljurea, hydrochloride salt

A mixture of 3-fluoro-4-(2-(pyridin-3-yl)-1H-pyrrolo[2,3-b]pyridin-4-
yloxy)benzensmine (25 mg, 0.078 mmol, Compound E of Example 237) and 2-(4-
fluorophenyl)acetyl isocyanate (0.09 mmol in toluene, Compound C of Example 4) in
THF was stirred at rt for 1 h. The solvent was removed in vacuo and the residue was
purified by preparative HPLC to afford the desired product (HCI salt, 18 mg, 40%) as
a yellow solid. "H NMR (CDsOD) & 10.76 (s, 1H), 9.19 (s, 1H), 8.70 (d, 1H, J=8.0
Hz), 8.66 (d, 1H, J= 52 Hz), 8.18 (d, 1H, J= 6.4 Hz), 8.00 (dd, 1H, J=8.4, 5.6 Hz),
7.75 (44, 1H, J= 13.2, 2.4 Hz), 7.10-7.35 (m, 4H), 6.90-7.03 -7.40 (m, 3H), 6.63 (d,
1H, J= 6.4 Hz); LC/MS(EST") m/z 500 (M + H)".

Yo

N<(3-Fluoro-4-(2-methyl-LH-pyrrolo[2,3-b]pyridin-4-yloxy) phenyl)-1-(4-
fluorophenyl)-2-0x0-1,2-dilydropyridine-3-carboxamide

g

A) 4-Chloro-1-((2~(trimethylsilyl)ethoxy)methryl)-LH-pyrrolo[2,3-b]pyridine

To a suspension of NaH (88 mg, 60% in mineral oil, 2.2 mmol) in DMF (1
mL) was added 4-chloro-1H-pyrrolo[2,3-b]pyridine (305 mg, 2 mmol, prepared
according to Thibenlt, C. et al. Org. Lest. 2003, 5, 5023) at room temperature with
stiring. The mixture was stirred for 5 min and trimethylsilylethyl chloromethyl ether
(350 mg, 2.1 mmo), Aldrich) was added. The mixture was stirred at room temperature

F
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for 1 b, poured onto ice, and extracted with ethyl acetete (3 x 10 mL). The combined
extracts were washed with brine, dried (MgSO4) and concentrated under reduced
pressure to give the crude product, which was purified by flash chromatograph (5%
ethyl acetate in hexanes) to afford the title compound (300 mg, 1.06 mmol, 53%)ssa
liquid. "H NMR (CDCls) 8 8.28 (d, 1H, J=5.5 Hz), 7.45 (d, 1H, J= 3.6 Hz), 7.18 (4,
1H, J=5.5 Hz), 6.69 (d, 1H, J=23.6 Hz), 5.74 (s, 2H), 3.60 (t, 2H, J= 6.8 Hz), 0.96
(t, 2H, J = 6.8 Hz), 0.07 (s, 9H); MS(EST") m/z 283 and 285 (M + H, 1 CI)*.

s

B)  4-Chloro-2-methyl-1-((2-(trimethykilyDethoxy)methyl)-1H-pyrrolo[2,3-

b)pyridine

To a solution of 4-chlaro-1-((2-(trimethylsilyl)ethoxy)methyl)- L H-pyrrolo[2,3-
b]pyridine (150 mg, 0.53 mmol) in THF (1 mL) at -78 °C under argon was added
butyllithium (0.4 mL, 1.6 M in hexanes, 6.4 mmol) dropwise. The mixture wag stirred
at the same temperature for 5 min, and treated with iodomethane (0.1 mL). The
mixture was warmed up to room temperature, quenched by the addition of saturated
ammonium chloride solution, and extracted with ethy] acetate (3 x 10 mL). The
combined extracts were washed with brine, dried (MgSO,) and concentrated in vacuo
to give the crude product (150 mg, 95%), which was used for the next reaction, 'H
NMR (CDCls) 8.19 (d, 1H,J=55 Hz), 7.14 (d, 1H, J=5.5 Hz), 6.42 (3, 1H), 5.74
(s, 2H), 3.60 (t, 2H, J = 6.8 Hz), 2.61(s, 3H), 0.96 (1, 2H, J = 6.8 Hz), 0.07 (s, 5H);
MS(EST") m/z 297 end 299 M +H, 1 CI)*.

-0

C) 4-Chloro-2-methyl-LH-pyrrolo[2,3-5]pyridine
A mixture of 4-chloro-2-methyl-1-{(2(trimethylsilyl)ethoxy)methyl)- 1 H-
pyoolo[2,3-blpyridine (296.5 mg, 1 mmol) and TBAF (5 mL, 1 M in THF, Aldrich)
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was refhoeed ovemight. The THF was removed under reduced pregsure and the
residue was diluted with water (5 mL). The precipitate that formed was collected,
washed with water and dried (MgSOy) to afford the title compound (101 mg, 60%).
'H NMR (CD:0D) & 7.99 (d, 1H, J=5.5 Hz), 7.06 (d, 1H, J= 5.5 Hz), 623 (s, 1H), -
2.46 (s, 3H); MS(ESI") m/z 167 and 169 M+ H, 1 CI)*.

OH

e

D)  2-Methy)l-1H-pyrrolo[2,3-b]pyridin-4-ol
A mixure of 4~chloro-2-methyl-1H-pyrrolo[2,3-b]pyridine (120 mg, 0.72
mmol) and sodium acetate (150 mg, 1.83 mmol) in acetic acid (1.5 mL) was
microwaved at 200 *C for 40 mimtes. The mixture was purified by preparative
HPLC and the appropriate fractions were concentrated in vacuo and lyophilized to
afford the title compound (90 mg, 47%). "H NMR (CD,0D) & 8.09 (d, 1H, J=5.5
Hz), 6.80 (d, 1H, J= 5.5 Hz), 6.49 (s, 1H), 2.46 (s, 3H); MS(EST") m/ 149 (M + H)*.

-
(12

D)  4(2-Fluoro-4-nitrophenoxy)-2-methyl-LH-pyrrolo[2,3-b)pyridine

A mixture of 2-methyl-1H-pymrolo[2,3-b]pyridin-4-ol (90 mg , TFA. salt, 0.34
mmol), 3,4-difluoronitrobenzene (0.05 mL) and potassium carbonate (100 mg, 0.72
mmol) in DMF (1 mL) was stirred at 50 °C for 2 h. The mixture was diluted with
water and extracted with ethyl acetete (3 x 5 mL). The combined extracts wero
washed with water, dried (MgSO4) end concentrated in vacuo 1o afford the crude
product, which was purified by preparative HPLC to give the title compound (45 mg,
46%). 'H NMR (CD;OD) § 8.25 (dd, 2H, J = 10.4, 2.6 Hz), 8.12 (m, 1H), 8.04 (d,
1H, J=5.5 Hz), 730 (t, 1H, J=8.3 Hz), 6.67 (d, 1H, J=5.5 H2), 5.95 (s, 1H), 2.41
(s, 3H); MS(EST") m/2 288 (M + H)".
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E)  3-Fluoro4-(2-methyl-1H-pyrrolo[2,3-5]pyridin-4-yloxy)benzenamine

A mixture of 4-(2-fluoro-4-nitrophenoxy)-2-metiryl-1 H-pyrrolo[2,3-5]pyridine
(43 mg, 0.15 ;mmol), zinc dust (50 mg, 0,75 mmol) and emmonium chloride (50 mg)
in THF/Methanol (1/2, 0.6 mL) was stirred at room temperature for 1 h, filtered and
concentrated in.vacuo to efford the degired product (35 mg, 90%), which was
sufficiently pure to use in the subsequent reaction. 'H NMR (DMSO-dg) 5 11.71 (s,
1H), 8.04 (d, 1H, J=5.5 Hz), 7.10 (t, 1H, J=8.4 Hz), 6.64 (dd, 1H, J=10.4, 2.6 Hz),
6.51 (m, 1H), 6.35 (d, 14, J= 5.5 Hz), 5.95 (s, 1H), 5.50 (s 2H), 2.41 (s, 3H);
MS(EST) mAi 258 (M + H)*.

F)  N(3-Fluoro-4-(2-methyl-1H-pyrrolo[2,3-b]pyridin-4-yloxy)phenyl)-1-(4-

fluorophenyi)-2-oxo-1,2-dihydropyridine-3-carboxamide

A mixture of 3-fluoro-4-(2-methyl-1H-pyrrolo[2,3-b]pyridin-4-
yloxy)benzensmine (17 mg, 0.066 mmal), 1-(4-flucrophenyi)-2-oxo-1,2-
dihydropyridine-3-carboxylic acid (20 mg, 0.086 mmol) in DMF (0.5 mL) was stirred
with BOP reagent (50 mg, 0.11 mmol) and triethylamine (0.01 mL) at 50 °C for 1 h.
The reaction mixture was cooled to room temperature and diluted with water. The
precipitate was collected end washed with water. The crude product was purified by
concentrated in vacuo to give the title compound (7.85 mg, 25%) as a solid. '"H NMR
(DMSO-ds) 8 12.07 (s, 1H), 11.56 (s, 1H), 8.49 (d, 1H, J=6.2 Hz), 8.12 (d, 1H, J~
62 Hz), 7.98 (dd, 18, J=10.4, 2.6 Hz), 7.95 (d, 1H, J= 5.5 Hz), 7.61 (m, 2H), 7.43
(m, 3H), 729 (1, 1H, J=28.40 Hz), 6.72 (t, 1H, J= 6.2 Hz), 6.36 (d, 1H, /= 5.5 Hz),
5.88 (s, 1H), 2.32 (s, 3H); MS(EST") mx 473 M + H)".

EXAMPLE 293
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N'-(3-Fluoro-4-(2-msthyl-LH-pyrrolo[2,3-5]pyridin-4-yloxy)phemyl)-V-(4-
finoropheny)malonamide, hydrochloride salt
To 2 mixture of 3-fluoro-4-(2-methyl-1H-pymolo[2,3-b]pyridin-4-
5 yloxy)benzepamine (20 mg, 0.078 mmol, Compound E of Rxample 292), 3-(4-
- fluorophenylamino)-3-oxopropanoic acid (20 mg, 1 mmol, Compound A of Exsmple
25), and HATU (44 mg, 0.12 mmol) in DMF (0.5 mL) was added DIPEA (0.1 mL).
The reaction mixture was stirred at st for 2 h and concentrated i vacwo. The residue
was purified by prepamtive HPLC to give the desired product (HCI salt, 12.5 mg,
10  34%) as a white solid. *H NMR (CDsOD) 5 8.05 (d, 1H, J=7.2 Hz), 7.79 (dd, 1E, J
=12.7, 2.8 Hz), 7.50-7.53 (m, 2H), 7.27-7.36 (m, 2H), 6.97 (m, 2H), 6.70 (d, 1H, J=
6.6 Hz), 6.20 (s, 1H), 3.47 (s, 2H), 240 (s, 3H); LC/MS(ESTY) m/z 437 (M + H)'.

:G”rﬁu

N-(4-(LB-Pyrrolo[2,3-b]pyridin-4-yloxy)-3-flnorophenyl)-5-amino-1-(4-
fluorophemnyl)-2-0x0-1,2-dflxydropyridine-3-carboxamide, hydrochloride salt

20 A)  Moethyl S-nitro-2-oxo-1,2-dfydropyridine-3-carboxylate
-229 -
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To a solution of 2-hyrroxy-5-nitronicotinic acid (0.80 g, 4.35 mmol, Combi-
Blocks) in methanol (10 mL) at 0 °C was added thionyl chloride (1 mL) dropwise.
The mixture was stirred at 0 °C for 1 h, then at 60 °C for 2 h. The excess methanol
was removed under reduced pressure and the residue was neutralized with aqueous
sodium bicarbonate solution. The solid was collected, washed with water and dried to
afford the title compound (0.85 g, 99%). 'H NMR (DMSO-ds) 5 8.44 (s, 1H), 8.34 (s,
1H), 3.67 (s, 3H); MS(EST") m/x 199 (M + H)".

o,

B)  Moethyl 1-(4-fluorophenyl)-5-nitro-2-oxo-1,2-dihkydropyridine-3-

carboxylate

A mixture of methyl 5-nitro-2-oxo-1,2-dihydropyridine-3-carboxylate (850
mg, 4.29 mmol), 4-fluorophenylboronic acid (1.40 g, 10 mmol, Combi-Blocks) and
copper acetate (200 mg, 1.1 mmol) in pyridine (1 mL) end dioxane (20 mL) was
stirred ot 80 °C for 4 h. The reaction mixture was cooled to room temperature and
diluted with a solution of ammonia. The solid was collected, washed with water and
dried to afford the title compound (656 mg, 52%). 'H NMR (DMSO-d;) 5 8.95 (d,
1H, J=3.2 Hz), 8.80 (d, 1H, J= 3.2 Hz), 7.40 (m, 2H), 7.25 (m, 2H), 3.95 (5, 3H);

MS(EST) m/z 293 (M + H)'.
NOz
“‘(@"O\
F

©  1-{4-Fluorophenyl)-5-nitro-2-ox0-1,2-dfkydropyridine-3-carboxylic acid
A mixture of methyl 1-(4-fluoropheay!)-5-nitro-2-ox0-1,2-dihydropyridine-3-

carboxylate (75 mg, 0.245 mmol) and 2 N NaOH solution (1 mL) was stirred at 80 °C

for 2h. The reaction mixture was cooled to 1t and acidified with I N HC] solution.
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The solid that formed was collected, washed with water aud dried to afford the title
compound (45 mg, 66%), which was used directly in the next reaction. "H NMR
(DMSO-dy) 5 13.41 (3, 1H), 928 (d, 1H, J=3.2 Hz), 8.70 (d, 1H, J= 3.2 Hz), 7.60
(m, 2H), 7.41 (m, 2H); MS(ESI) m/z 279 (M + H)".

e,
.

D)  N-{4-(1E-Pyrrolo|2,3-5]pyridin-4-yloxy)-3-fiucrophenyl)-1-(4-

fluorophemyl)-5-nitro-2-0x0-1,2-dilyydropyridine-3-carboxamide

A mixture of 1-(4-fluarophenyl)-5-nitro-2-oxo-1,2~dihydropyridine-3-
carboxylic acid (40 mg, 0.14 mmol) and 4-(1H-pymrolo[2,3-b]pyridin-4-yloxy)-3-
fluorobenzenamine (35 mg, 0.14 mmol, Compound B of Example 132) in DMF (1
mL) was stirred with BOP reagent (100 mg, 0.23 mmol) and triethylamine (0.1 mL) at
50 °C for 1 h. The reaction mixture was cooled to room tempesature and diluted with
water. The solid that formed was collected, washed with aqueous sodium bicarbonate
solution, 1 N HCI solution, and water to afford the title compound (54 mg, 76%). ‘H
NMR (DMSO0-dj) & 12.19 (g, 1H), 11,04 (s, 1H), 9.37 (4, 1H, J=2.6 Hz), 9.03 (d, 1H,
J=2.6 Hz), 8.18 (d, 1H, J= 5.5 Hz), 8.01 (dd, 1H, J=10.2, 2.6 Hz), 7.71 (m, 2H),
7.61 (m, 1 H), 7.46 (m, 4H), 6.55 (d, 1H, J= 5.5 Hz), 6.36 (s, 1Hz); MS(EST*) m/x
504 (M + H)".

E)  N-{4{(LH-Pyrrolo[2,3-b]pyridin-4-yloxy)-3-fnorophenyl)-5-amino-1-(4-
finorophenyl)-2-oxo-1,2-dikydropyridine-3-carboxamide, kydrochloride
salt
A solution of N-(4<(LH-pyrrolo[2,3-b]pyridin-4-yloxy)-3-flucrophenyl)-1-(4-

flucrophenyi)-S-nitro-2-ox0-1,2-dihydropyridine-3-carboxamide (51 mg, 0.1 mmol) in

DMF (1 mL) and ethanol (5 mL) was hydrogenated in ths presence of P4/C (10%, 10
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mg) under hydrogen atmosphere for 4 h at room temperatnre. The reaction mixture
was filtered and concentrated in wacuo. The residne was purified by preparative
HPLC and the fraction containing the desired compound was collected and
concentrated in vacuo. The prodict was converted to the HCI salt by adding 1 N HCI
solution and lyophilizing to afford the title compound (7.6 mg, 15%) as a light yellow
solid. 'H NMR. (CD;0D) 5 8.56 (d, 1H, J=3.2 Hz), 8.31 (d, 1H, J= 5.5 Hz), 8.08
(dd, 1H, J=10.4, 2.6 Hz), 7.78 (m, 1H), 7.56 (m, 5H), 7.48 (m, 2H), 7.35 (t, 1H, J=
8.7 Hz), 6.90 (d, 1H, J= 5.5 Hz), 6.69 (s, 1H); MS(EST") mix 474 M +H)"."

EXAMPLE 295
Ih\N,Mn

“*@OF

O O

L
NA(4-(1LH-Pyrrolo[2 3-b]pyridin-4-yloxy)-3-fluorophenyl)-5-(dimethylamino)-1-
(4-fluorophenyl)-2-0x0-1,2~-dihydropyridine-3-carboxamide

NH,

“APa,

O 0O

A)  Mothyl S-amino-1-(4-flaorophenyl)-2-oxo-1,2-dffiydropyridine-3-

carboxylate

A mixture of methyl 1-(4-fluorophenyl)-5-nitro-2-oxo-1,2-dihydropyridine-3-
carboxylate (1.46 g, 5 mmol, Compound B of Example 294), zinc dust (1.63 g, 25
mmol) and ammonium chlorids (1.5 g, 28 mmol) in methanol/THF (1:1, 20 mL) was
stirred at room temperature for 2 b. The reaction mixture was filiered and
concentrated i vacuo to afford the desired product (1.30 g, 99%), which was used
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directly in the next reaction without purification. "H NMR (CD;0D) 5 8.08 (s, 1H),
7.41 (m, 2H), 729 (m, 3H), 3.84 (s, 3H); MS(EST") m& 263 M + H)".

Nh..N.Ma

“P o

B)  Methyl 5(dimethylamino)-1-(4-flucrophenyl)-2-0x0-1,2-dilrydropyridine-
3-carboxylate )
To a solution of methyl 5-amino-1-(4-fluorophenryl)-2-oxo-1,2-

. dihydropyridine-3-carboxylate (30 mg, 0.11 mmol) and formalin (37%, 0.1 mL) in

acetic acid (1 mL) was added sodium triacetoxyborobydride (50 mg, 0.23 mmol). The
reaction mixture was stirred at room temperature for 1 h and purified by preparative
HPLC. The fractions containing the desired product were collected, neutralized and
concentmted in vacuo to afford a solid. The solid was collected, washed with water
and dried to give the title compound (25 mg, 77%). *H NMR (CD;0D) 5 8.31 (d, 1H,
J=2.6 Hz), 7.41 (m, 2H), 7.26 (m, 3H), 3.89 (s, 3H), 2.79 (s, 6H); MS(EST") m/z 291

M +Hy".
Ne
CL

o O

C)  5{(Dimecthylamino)-1-(4-finorophenyi)-2-ox0-1,2-dihydropyridine-3-
carboxylic acid '

The title compound was prepared from methyl 5-(dimethylamino)-1-(4-
fluorophenyl)-2-oxo-1,2-dihydropyridine-3-carboxylste (25 mg, 0.086 mmol) utilizing
the procedure described in Step C of Example 294 (20 mg, 84%). 'H NMR. (CDsOD)
5 8.31 (4, 1H, J= 2.6 Hz), 7.41 (m, 2H), 7.26 (m, 3H), 2.70 (s, 6H); MS(EST") m%
277 M +H)".
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D)

N-(4-(LE-Pyrrolo[2,3-5]pyridin-4yloxy)-3-fluorophenyl)-5-
(dimethylamino)-1-(4-flmorophemyl)-2-0xo-1,2-dihydropyridine-3-
carboxamide

The title compound was prepared from S-<(dimethrylamino)-1-(4-flucrophenyl)-

5 2-ox0-1,2-dihydropyridine-3-carboxylic acid (20 mg, 0.072 mmol) utilizing the
procedure described in Step D of Example 294 (13.5 mg, 37%). 'H NMR (DMSO0-ds)
5 12.54 (s, 1H), 11.79 (s, 1H), 8.45 (d, 1H, J= 3.2 Hz), 8.10 (4, 1H, J= 5.5 Hz), 8.01
(dd, 1H, J=10.4, 2.6 Hz), 7.62 (m, 1H), 7.44 (m, 6H), 6.40 (d, 1H, /= 5.5 Hz), 6.24

10

15
A)

(s, 1Hz2), 2.82 (8, 6E); MS(EST") m/s 502 (M + H)".

EXAMPLE 296

S

o 0

P

N<4-(LE-Pyrrolo[2,3-5]pyridin-4-yloxy)-3-finoropheny)-5-bromo-1-(4-

fluorophenyl)-2-0xo0-1,2-dikydropyridine-3-carboxamide

P,

Methyl 5-bromo-1-(4-fluorophenyl)-2-0x0-1,2-dihkydropyridine-3-
carboxylate .
The title compound was prepared from 5-bromo-2-hydroxynicotinio acid

(Combi-Blocks) utilizing the procedures described in Steps A and B of Example 294
20 in 69%yield. 'H NMR (DMSO-dy) 5 829 (4, 1H, /=32 Hz), 8.14 (4, 1H, /=32
Hz), 7.50 (m, 2H), 737 (m, 2H), 3.75 (s, 3H); MS(EST") m/4 326 and 328 M + H, 1

Br)*.
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B)  5-Bromo-1-(4-fluorophenyl)-2-oxo-1,2-dihydropyridine-3-carboxylic acld

The title compound was prepared from methy] 5-bromo-1-(4-fluorophenyl)-2-
axo-1,2-dihydropyridine-3-carboxylate (65 mg, 0.2 mmol) utilizing the procedure
described in Step C of Exemple 254 (55 mg, 88%). 'H NMR (DMSO-ds) 5 8.58 (d,
1H, J=2.6 Hz), 8.44 (d, 1H, J= 2.6 Hz), 7.69 (m, 2H), 7.43 (t, 2H, J= 8.8 Hz);
MS(EST") m/s 312 and 314 (M + H, 1 Br)".

C)  N<(4(1H-Pyrrolo|23-b]pyridin-4-yloxy)-3-fluorophenyl)-5-bromo-1-(4-
flaorophenyl)-2-o0x0-1,2-dillydropyridine-3-carboxamide
The title compound was prepared from 5-bromo-1-(4-fluorophenyl)-2-oxo-1,2-
dikydropyridine-3-carboxylic acid (31.2 mg, 0.1 mmol) utilizing the procedure
described in Step D of Example 294 (28 mg, 52%). '"H NMR (DMSO-dg) 5 11.93 (5,
1H), 11.80 (s, 1H), 8.53 (m, 2H), 8.01 (dd, 1H, J=10.4, 2.6 Hz), 7.64 (m, ZH), 7.41
(m, 61-1), 6.41 (br.s, 1H), 627 (3, 1H); MS(EST") m/s 537 and 539 (M + H, 1 Br)*.

EXAMPLE 297

o
gg;jroOF

N-(4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)-3-finorophenyl)-1-(4-fluorophemyl)-S-
morpholino-2-oxo-1,2-dikydropyridine-3-carboxamide
A mixture of N-(4-(1 H-pyrrolof2, 3-b}pyridin-4-yloxy)-3-Buorophenyl)-5-
bromo-1-(4-fluorophenyl)-2-oxo-1,2-dilydropyridine-3-carboxamide (40 mg, 0.074
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mmol, Example 296) and morphiline (0.1 mL) in dimetirylacetamide (1 mL) was
microwaved at 160 °C for 30 mimites. The reaction mixture was cooled to room
temperature and purified by preperative HPLC. The fractions containing the desired
product were collected, neutralizad and concentrated in vacuo to afford a solid. The
solid was collected, washed with water end dried to give the title compound (7.5 mg,
18%). IH NMR (OMSO0-ds) 8 12.38 (s, 1H), 11.75 (s, 1H), 8.50 (d, 1H, J=2.6 Hz),
8.06 (d; 1H, J=5.5 Hz), 8.01 (4, 1H, J= 10.4, 2.6 Hz), 7.60 (m, 2H), 7.41 (m, 6H),
6.41 (d, 1H, J=5.5 Hz), 621 (s, 1H), 3.72 (m, 4H), 3.00 (m, 4H); MS(ESI") m/& 544
M+H)*,

EXAMPLE 298

H(\N*b
gg:jr@*@

NA4-(1LH-Pyrrolo[2,3-b]pyridin-4-yloxy)-3-fluorophenyl)-5-(2-aminoethylamino)-
1-(4-finorophenyl)-2-oxo-1,2-dikydropyridine-3-carboxamide

NH/\,H'BOG

-,

o O

A)  Methyl 5-2-(tert-butoxycarbomylethylamina)-1-(4-fluorophesayl)-2-0xo-.
1,2-dihydropyridine-3-carboxylate
To a solution of methyl 5-hromo-1-(4-fluorophenyl)-2-oxo-1,2-
dihydropyridine-3-carboxylate (131 mg, 0.5 mmol, Compound A of Example 296)
and tert-butyl 2-oxoethylcarbamate (159 mg, 1 mmol, Aldrich) in acetic acid (1 mL)
was added sodium triacetoxyborohydride (212 mg, 1 mumol). The reaction mixture
was stirred at room temperature for 1 h, quenched by adding water, and extracted with
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ethyl acetate (3 x 10 mL). The combined organic extracts were washed with brine,
aqueous sodivm bicarbonste solution and dried. The solution was concentrated in
vacuc and the residue was purified by flash columnm chromatography (SiO2, 10% ethyl
acetate in hexanes) to afford the titie compound (60 mg, 30%) as a gel. *HNMR
(CDCb) 8 7.90 (d, 1H, J=2.6 Hz), 7.37 (m, 2H), 7.13 (m, 2H), 6.81 (4, 1H, J=2.6
Hz), 3.88 (s, 3H), 3.30 (m, 2H), 3.10 (m, 2H), 1.46 (s, 9H); MS(ESI") m/x 406 (M +

H)".
m/\,NI‘N
Ve
o © OF

B)  5{2-{(ters-ButoxycarbonyDethylamino)-1-(4-flnorophenyl)-2-ox0-1,2-

dikydropyridine-3-carboxylic acid

The title compound was prepared from methyl 5-(2-(fert-
butoxycarbonyl)ethylemino)-1-(4-fluorophenyl)-2-oxo0-1,2-dihydropyridine-3-
carboxylate (60 mg, 0.15 mmol) utilizing the procedure described in Step C of
Example 294 (50 mg, 85%), which was used directly in the next reaction without
further purification. *H NMR (CDCl3) 5 8.26 (d, 1H, J= 2.6 Hz), 7.50 (m, 2H), 725

(m, 2H), 6.91 (d, 1H, J=2.6 Hz), 3.30 (m, 2H), 3.10 (m, 2H), 1.46 (s, 9H); MS(ESI")
m/z 392 M+ H)*.

C)  N-(4(1H-Pyrrolo2,3-b]pyridine-4-yloxy)-3-fluorophenyl)-5-(2-
aminoethylamina)-1-(4-flaorophenyl)-2-0xo-1,2-dihydropyridine-3-
carboxamide
A mixture of 5-(2-(tert-butoxycarbomyl)ethrylamino)- 1-(4-flucrophenyl)-2-oxo-

1,2-dihydropyridine-3-carboxylic acid (50 mg, 0.13 mmol) and 4-(1 H-pymolo[2,3-

b]pyridin-4-yloxy)-3-fluorobenzenamine (40 mg, 0.16 mmol, Compound B of

Example 132), BOP reagent (100 mg, 0.23 mmol) in DMF (1 mL) was stirred at 50

°C with triethylamine (0.1 mL) for I h. The reaction mixture was cooled to room

temperature, diluted with water, and extracted with methylene chloride (3 x 10 mL).
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The combined organic extracts were washed with water, dried and concentrated in
vacuo. The residue was stirred with TFA (1 mL) at room temperature for 30 minutes.
The TFA was removed and the residne was purified by preparative HPLC. The
fraction containing the desired product was collected and concentrated in vacuo. The
residue was converted to the HCI salt by adding 1 N HCI solution and lyophilizing to
give the title compound (20 mg, 27%). 'H NMR (CD;OD) 8 8.35 (d, 1H, J=2.6 Hz),
8.26 (d, 1H, J= 5.5 Hz), 8.01 (dd, IH, J= 104, 2.6 Hz), 7.48 (m, 2H), 7.41 (m, 6H),
6.81 (d, 1H, J= 5.5 H2), 6.60 (s, 1H), 3.26 (1, 2H, /= 6.1 Hz), 3.07 (t, 2H, J= 6.1
Hz); MS(EST) m/z 517 (M + H)".

,m"u

o>

N'-(4(1LH-Pyrrolo[2,3-lpyridin-4-yloxy)-2-fluorophenyl)-N'-(4-
fluoropbenyl)malomamide, trifluoroacetic acid salt

F
NH;

A)  4(1H-Pyrrolo[2,3-5]pyridin-4-yloxy)-2-fluorobenzenamine
To a solution of 4-chloro-1 H-pyrrolo{2,3-blpyridine (50 mg, 0.33 mmol,
prepared according to Thibenlt, C. et al. Org. Leit. 2003, 5, 5023) in NMP (0.5 mL)
were added 4-amino-3-floorophenol (51 mg, 0.40 mmol) and DIEA. (0.1 mlL, 0.57
mmol). The mixture was heated at 250 °C in a microwsve oven for 1 h and then
cooled to room temperature. To the mixture was added NeH (10 mg, 0.4 mmol) and
the mixture was again heated at 250 °C for 3 h. After cooling, the mixture was diluted
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with H20 and extracted with BtOAc. The organic layer was washed with H20, brine,
and dried over MgSO,. After filtration and concentration in vacuo, the residue was
purified by flash column chromatography (ISCO RediSep® silica gel cartridge) to give
the title compound (15 mg, 19%). MS (BSI) m& 244.1 (M+H)".

B)  N.-(4(LE-Pyrrolof2,3-b|pyridin-4-yloxy)-2-fluorophenyl)-N"-(4-

flaorophenyl)malonamide, trifluoroacetic acid

To a solution of 4-(1 H-pyrrolo[2,3-b]pyridin4-yloxy)-2-fluorobenzenamine
(14 mg, 0.058 mmol) and 3-{4-flucrophenrylamino)-3-oxopropanoic acid (12 mg, 0.06
mmol, Compound A of Example 25) in DMF (1 mL)ﬁuuddedDIEA (0.04 mL,
0.23 mmol) and TBTU (22 mg, 0.07 mmol). The reaction mixture was stirred at room
temperature for 2 d and concentrated in vacrko, The residue was purified by
preparative HPLC to give the title compound (18 mg, 74%). 'H NMR (CDyOD) &
B.25 (d, 1H, J= 7.5 Hz), 8.19 (1, 1H, J=7.5 Hz), 7.55 (m, 2H), 7.49 (d, 18, J=3.5
Hz), 7.25 (d, 1H, J= 8.0 Hz), 7.13 (4, 1H, J= 7.0 Hz), 7.01 (m, 2H), 6.84 (d, 1H,J=
7.0 Hz), 6.60 (d, 1H, J=3.5 Hz), 3.60 (a, 2H); MS(ESY) m/z 423.1 (MHH)".

EXAMPLE 300

N‘-(s-mum-qs-@-mhoumpyﬁdh-a-yl)pymh[z.l_ﬂ [1,2,4]triazin4-
yloxy)phenyl)-N*~(4-fuorophenyl)malonamide

A)  6-2-Morpholinopyridin-4-ypyrrolo[2,1-][1,2,4] trizxin-4-ol
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To a solution of 6-bromopyrrolof2,1-/][1,2,4]triazin-4-0l (100 mg, 0.47 mmol,
prepared from methyl 4-bromo-1H-pyrrole-2-carboxylate: see, generally, Kitamura, C.
and Yamashita, Y. J Chem. Soc. Perkin Trans. 1, 1997, 1443, the disclosure of which
is herein incorporated by reference, vaing a similar procedure outlined in the PCT
Appl. WO 00/71129) snd 4-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)pyridin-2-
yDmorpholine (290 mg, 1.0 mmol) in DMF (2 mL) were added saturated aq. K,CO3
solution (2.0 ml) and Pd(PPhs)4 (60 mg, 0.05 mmol). The reaction mixture was
purged with N; for 10 min and then was heated at 80 °C for 5 hand 100°C for 12 h.
After cooling, the mixture was diluted with HzO and filtered to afford the crude
product, which was triturated with DCM to provide the title compound (114 mg, 82%
yield). MS(ESD) m/ 298.2 (M+H)".

Q

— N'

N_ N.NJ

B)  4-Chloro-6-(2-morpholinopyridin-4-y)pyrrolo|2,1-/][1,2 4] triazine

To a suspension of 6-(2-morpholinopyridin-4-yl)pyrrolof2,1-f][1,2,4]triezin-4-
ol (110 mg, 0.37 mmol) in toluene (100 mL) were added one drop of DMF and POCl;
(30 mL). The flask was sealed and heated at 100 °C for 3 d. The reaction mixture
was cooled to rt and concentrated in vacuo. The residue was then dissolved in DCM,
neytralized with saturated ag. NaHCO; solution and the arganic layer was seperated.
The aquecus layer wes extracted with DCM (2 x 50 mL). The combined organic
layers were dried over MgSO,, filtered, and concentrated in wacuo to afford the
desired product, which was used directly in the next step. MS(ESI) m/z 316.2/318.2
M+H)".
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C) 4(2-Fluoro-4-nitrophenoxy)-6-(2-morpholinopyridin-4-yDpyrrolo[2,1-

J[1,24]triazine

To a suspension of the crude 4-chloro-6-(2-morpholinopyridin-4-
yDpyrrolo[2,1-][1,2 4]trinzine in MeCN (5 mL) were added 2-finoro-4-nitrophenol
(59 mg, 0.37 mmol) and DABCO (45 mg, 0.4 mmol). The reaction mixture was
stirred at room tempersture for 2 h. The solvent was removed in vacuo and the
residue was purified by flash column chromatography (ISCO RediSep® silica gel
cartridge) to give the desired compound (54 mg, 33% yield in two steps). MS(EST)
m/x437.2 M+ H)".

D)  3-Fluoro-4-{(6-(2-morpholinopyridin-4-yDpyrrolo(2,1-]{1,2 4] triazin—4-

yloxy)benzenamine

To a solution of 4-(2-fluoro-4-nitrophenoxy)-6-(2-morpholinopyridin-4-
yDpyrrolo[2,1-/][1,2,4]}tdazine (54 mg, 0.12 mmol) in a mixture of THF (2.0 mL) and
MeOH (2.0 mL) were added NH,C] (127 mg, 2.4 mmol) and Zn dust (78 mg, 1.2
mmol). The reaction mixture was stirred at room temperature for 3 b, filtered and
concentreted in vacuo. The residue was purified by preparative HPLC to provide the
desired product (40 mg, 82% yield). MS(ESI) m/z 407.19 (M -+ H)".

E)  N'-(3-Fiuoro4-{(6-{(2-morpholinopyridin-4-yDpyrrolo|2,1-fj]1,2,4]trinzin-
4-yloxy)phenyl)-N'-(4-fiuorophenylmalonamide
To a solution of 3-flucro-4-{6-(2-morpholinopyridin-4-yl)pyrrolof2,1-
/1[1,2,4}iriszin4-yioxy)benzenamine (15 mg, 0.037 mmol) and 3-(4-
fluorophenylamino)-3-oxopropanoic acid (8 mg, 0.04 mmol, Compound A of
Example 25) in DMF (1 mL) were added DIEA (0.1 mL, 0.57 mmol) and TBTU (13
mg, 0.04 mmol). The reaction mixture was stirred at room temperature overnight and
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was collected and concentrated in vacuo. The residue was neutralized with 1 N
NH4OH and concentrated again. The solid that formed was filtered, washed with 1 N
NH,OH, dissolved in MeOH/H;0, and lyophilized to give the title compound (8 mg,
37%). 'H NMR (DMS0-dy) 5 10.49 (s, 1H), 10.23 (s, 1H), 8.63 (s, 1H), 8.55 (s, 1H),
8.06 (s, 1H), 8.00 (d, 1H, J=7.5 Hz), 7.70 (m, 1H), 7.50 (m, 2H), 7.30-7.45 (m, 3H),
7.04-7.17 (m, 3H), 6.85-6.92 (m, 2H), 3.36 (s, 4H), 3.44 (s, 6H); MS(ESI) m/z 586.2
M +H)".

' EXAMPLE 301
& D@"‘E“PO\F

1-(3-Fluoro-4-(6-(2-morpholinopyridin-4-yDpyrrolo[2,1/]]1,2,4] triaxin-4-
yloxy)pheayl)-3-G-(4-fluoropheuylacetylurea

To a solution of 3-fluoro-4-(6-(2-morpholinopyridin-4-yDypyrrolo[2,1-
N[1,2,4]triazin-4-yloxy)benzenamine (15 mg, 0.037 mmol, Compound D of Example
300) in THF (1 mL) were added DIEA (0.1 mL, 0.57 mmol) and 2-(4-
fluorophenyl)acetyl isocyanste (0.347 M, 0.21 mL, 0.074 mmol, Compound C of
Example 4). The reaction mixtore was stirred at room temperature for 1 h and the
precipitate was collected on a Buchner funnel and washed with toluene to give the
title compound (10 mg, 46%). 'H NMR (DMSO-dy) 5 11.05 (s, 1H), 10.60 (s, 1H),
8.71 (s, 1H0), 8.62 (s, 1H), 8.13 (s, 1H), 8.09 (d, 1H, J="7.5 Hz), 7.80 (4, 1H, /= 8.0
Hz), 7.35-7.54 (m, 5H), 7.18 (1, 2H, J= 7.5 Hz), 691 (d, 1H, J= 8.0 Hz), 3.71-3.76
(m, 6H), 3.48-3.51 (m, 4H); MS(EST) mv/x 586.2 (M + H)".

EXAMPLE 302
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YL
) F
_ N.N)
N'-(3-Fluoro-4-(6-(pyridin-4-yl)pyrrolo]2,1-f][L,2,4] triszin-4-yloxy)phemyl)-N-
(4-Buorophenyl)malonamide, triffacroncetic acid salt

A)  6{(Pyridin4-yDpyrrolo[2,1][1,2 4} triavin-4-o1
Following a similar procedure as described m Step A of Example 300, 6-
(pyridin-4-yl)pyrrolo[2,1-/}[1,2,4]triazin-4-0l (100 mg, 0.47 mmol) was coupled with
pyridin-4-ylboronic acid (172 mg, 1.40 mmol) to provide the title compound (72 mg,
10 72%). MS(EST) mi 2132 (M + H)".

D

B)  4-Chloro-6-(pyridin-4-yl)pyrrolo[2,1-f]{1,2 A]trinzine
FollomngammlarpmeedmeanedetepBofExmplﬂoo 6
15 (pyridin4-yl)pyrrolo[2,1-f1(1,2,4]triazin-4-ol (62 mg, 0.29 mol) was convexted to
the title compound (30 mg, 45%). MS(ES]) mvz 231.1/233.1 (M + H)".

o

©)  4(2-Fluoro-4-nitrophenoxy)-6-(pyridin-4-yDpyrrolo[2,1/][1,24]}trinxine
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Following a similar procedure as described in Step C of Example 300, 4-
chloro-6-(pyridin-4-yl)pymolo[2,1-f][1,2,4]triazine (37 mg, 0.16 mmol) was converted
to the desired compound (50 mg, 89%). MS(ESD) m/z 352.2 (M + H)".

;@,ﬂ"z

N, \""- N
= N
D)  3-Fluoro-4-(6-(pyridin-4-yDpyrrolo[2,1-/][1,2,4]triazin-4-

yloxy)benzenamine

Following a similar procedure as desczibed in Step D of example 300, 4-(2-
fluoro-4-nitrophenoxy)-6-(pyridin-4-yl)pymolo[2,1-f][1,2,41triazine (50 mg, 0.14
mmol) was converted to the desired compound (50 mg, quantitative yield). MS(ESD
m/z 322.3 (MHH)",

E)  N'-(3-Fluoro-4-(6(pyridin-4-yDpyrrelo[2,1/]{1,24]triazin4-
yloxy)pheayl)-N"-(4-fluorophenyl)malonamids, trifimoroscetic acid salt
Following a similar procedure as described in Step E of Example 300, 3-

fluoro-4-(6~(pyridin-4-yDpyrrolo[2,1-][1,2,4}triezin-4-yloxy)benzenamine (20 mg,

0.06 mmol) was converted to the title compound (8.5 mg, 28%). *H NMR (DMSO-

dg) 8 10.53 (s, 1H), 1027 (s, 1H), 9.06 (s, 1H), 8.80 (d, 2H, J=7.0 Hz), 8.30 (d, 2H, J

= 6.0 Hz), 8.24 (s, 1E), 7.98 (s, 1H), 7.80 (d, 1H, J= 8.0 Hz), 7.60 (m, 2H), 7.35-7.45

(m, 2H), 7.16 (t, ZH, J'= 8.0 Hz), 3.49 (s, 25); MS(EST) m/s 501.2 (M + H)".
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2,6-Difinoro-N-(3-fluoro-4-(6-(pyridin-4-yDpyrrolo[2,1-f][1,2,4]triazin-4-
yloxy)phenyl)benzamide, trifinoroacetic acid salt
To a solution of 3-fluoro-4-(6-(pyridin-4-yl)pyrrolo[2,1-f][1,2,4]triazin-4-

yloxy)benzenamine (20 mg, 0.06 mmo}, Compound D of Example 302) in DCM (1
mL) were added DIEA (0.1 mL, 0.57 mmo]) and a solution of 2,6-diftuorobenzoyl
chloride in DCM (0.5 M, 0.14 mL, 0.07 mmol) at room temperature. The reaction
mixture was stirred for 0.5 h and quenched with 1 N NH(OH. The solution was then
concentrated in vacuo and the residue was pwrified by preparative HPLC to give the
title compound (15 mg, 54%). "H NMR (DMSO0-dy) 5 11.09 (s, 1H), 8.96 (s, 1H), 8.70
(m, 2H), 8.18 (s, 1H), 8.10 (br. 8, 2H), 7.90 (s, 1H), 7.80 (d, 1H, J= 8.0 Hz), 7.45-
7.55 (m, 3H), 7.23 (t, 2H, J= 8.0 Hz); MS(EST) m/x 4622 (M + H)".

EXAMPLE 304
:]gn\g,an

1-(3-Fluoro4-(6-(pyridin-4-yDpyrrolof2,1/][1,24]triaxin-4-yloxy)phenyl)-3-(2-
(4-filnorophenyDacetyljurea, trifiuoroacetic acid salt

Following a gimilar procedure as described in Example 301, 3-fluoro-4-(6-
(pyridin-4-yDpyrrolo[2,1-/][1,2,4 }triazin-4-yloxy)benzenamine (16 mg, 0.05 mmol.
Compound D of Example 302) was converted to the title compound (6.5 mg, 26%).
"H NMR (DMSO-dg) 5 10.99 (s, 1H), 10.55 (s, 1H), 9.04 (s, 1H), 8.78 (d, 2H, J=6.4
Hz), 8.31 (d, 2H, J=6.4 Hz), 8.20 (s, 1H), 7.96 (s, 1H), 7.72 (m, 1H), 7.09-7.44 (m,
6H), 3.69 (s, 2ZH); MS(ESI) m/s 5012 (M + H)".

EXAMPLE 305
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NA4(6-(3-(Dimethylamino)propoexy)-S-methylpyrrolo[2,1-/]{1,2,4]trinxin-4-
yloxy)-3-fluorophenyl)-2,6-difluorobesizamide, kydrochloride salt
Following a similar procedure as described in Example 134, 4-(6-(3-
5 (dimethylamino)propoxy)-5-methylpyrrolo[2,1-/)[1,2,4]triazin-4-yloxy)-3-
fluorobenzenamine (36 mg, 0.1 mmol, Compound B of Example 32) was converted to
the title compound (20 mg, 40%). "H NMR (DMSO-d) 8 11.17 (5, 1H), 10.40 (s,
1H), 8.00 (d, 2H, J= 4.0 Hz), 7.86 (d, 1H, J= 12.0 Hz), 7.65 (w, 1H), 7.51 (4, 2H, J=
5.0 Hz), 7.29 (t, 2H, J = 8.0 Hz), 4.15 (m, 2H), 3.24 (m, 2H), 2.80 (s, 6H), 2.40 (s,
10 3H), 2.18 (m, 2H); MS(ES]) m/k 500.3 (M + H)".

EXAMPLE 306
Cl
7

P
\ ;@, o a
/ =" ~N
2,5-Dichloro-N-(4-(6-3-(dimethylamino)propoxy)-5-methylpyrrolo(2,1-
15 f1[1,2,4)triazin-4-yloxy)-3-fluorophenylmicotinamide, hydrochloride salt
Following a similar procedure as described in Example 134, 4-(6-(3-
(dimethylamino)propony)-5-methylpyrrolo[2,1-/][1,2,4]triazin-4-yloxy)-3-
fluorobenzenamine (36 mg, 0.1 mmol, Compound B of Example 32) was converted to
the title compound (10 mg, 18%). 'HNMR (DMSO-dg) 5 11.12 (s, 1H), 10.50 (s,
20  1H), 8.69 (s, 1H), 8.42 (s, 1H), 8.00 (s, 1H), 7.86 (d, 1H, J= 12 Hz), 7.52 (s, 1H),
7.38 (s, 1H), 7.25 (s, 1H), 7.12 (5, 1H), 4.12 (m, 2H), 326 (m, 2H), 2.78 (5, 6H), 2.41
(s, 3H), 2.20 (m, 2H); MS(ES) m/z 5332 (M + H)".
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EXAMPLE 307
D@FHIHE’\OF

1-(3-Fiuoro-4-(5-methyl-6-(5-methyl-1,3 4-oxadiazol-2-yT)pyrrolof2,1-
A1{1,24]triszin-4-yloxy)phenyl)-3-(2-(4-finorophenylacetylyurea

S N

HaN— N-Nﬁ'

A)  4-Hydroxy-5-methylpyrrolo[2,1/][1,24]trixxine-6-carbohydrazide

Ethy! 4-hydroxy-5-methylpyrrolo[2,1-/]{1,2 A]triezine-6-carboxylate (467 mg,
2.11 mmol, preparation: See US Pat. No. 6,670,357) was dissolved in
N;HyH,O/EtOH (4:1, 5 mL). The solution was heated at 88 °C for 4 h, coolsd to rt,
and concentrated in vacuo to give the title compound (450 mg, >95%). MS(ESI) m/s
208.1 M +H)".

B)  4-Chloro-5-methyl-6-(5-methyl-1,3 4-oxadiazol-2-yDpyrrolo[2,1-

J1(124]trinzine

To & suspension of 4-hydroxy-5-methylpyrrolof2,1-f1{1,2,4]triazine-6-
catbohydrazide (100 mg, 0.48 mmol) in POCl; (5 mL) was added AcOH (50 mg, 0.83
mmol). The reaction mixture was heated at 80 °C for 3 d, cooled to rt, and
concentrated in vacuo. The resulting residue was dissolved in EtOAc and treated with
sat. aq. NaHCO, solution, brine, and dried over MgSO,. Filtration, followed by
concentration, provide the title compound, which was used directly in next step, MS
(EST) m/x 250.1/252.1 (M + H)*.
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C)  4(2-Filuoro4-nitrophenoxy)-5-methyl-6-(5-methyl-1,3,4-oxadiazol-2-
yDpyrrolo[2,1/][1,24] trisaine
Following a similer procedume as described in Stop C of Exemple 300, 4-
chloro-5-methyl-6-(5-methyl-1,3,4-cxadiszol-2-yl)pyrrolof2,15[1,2,4]rizine was
converted to the title compound (50 mg, 28% in two steps). MS(EST) m/ 3712 (M +
0.

-~ N )
N\_N. NJ
D)  3-Fluoro-4-(5-methyl-6-(5-methyl-1,3 4-oxadiave)-2-yl)pyrrolof2,1-
f[1,2,4]triazin-4-yloxy)benzenamine
Following a similar procedare as described in Step D of Example 300, 4-(2-
fluoro-4-nitrophenoxy)-5-methyl-6(5-methyi-1,3,4-oxadiazol-2-yl)pyrrolo[2,1-
/01,2, 4]trinzine (50 mg, 0.13 mmol) was converted to the title compound (45 mg,
>95%). MS(EST) m/s 341.2 (M + H)".

E)  1-(3-Fluoro-4-(5-methyl-6-(5-metiryl-1,3 4-oxadiazol-2-yl)pyrrolo[2,1-

Ji1,24)triazin-4-yloxy)phenyl)-3-(2-(4-fluorophenyDacetyljurea

Following a similar procedure as described for Example 301, 3-fluaro-4-(5-
methyl-6-(5-methyl-1,3,4-0xadiazol-2-yI)pyrrolo[2,1-1][1,2,4]triazin-4-
yloxy)benzepamine (20 mg, 0.06 mmol) was converted to the title compound (11 mg,
35%). "HNMR (CDCls) 5 10.80 (s, 15D, 8.69 (s, 150, 8.18 (s, 1H), 7.96 (s, 1H), 7.70
(m, 1H), 7.10-7.30 (m, 6H), 3.75 (s, 2H), 2.92 (5, 3H), 2.64 (3, 3H); MS(ESI) nv/s
5202 M +H)".

255
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EXAMPLE 308
\%Egnmﬂm
hL e \N..;/)N

N'-(3-Fluoro-4-(5-motiry)l-6-(5-methyl-1,3,4-oxadiazol-2-yI)pyrrolo[2,1-
5 11,2 A]triszin-4-yloxy)phemyl)-N-{(4-finorophenyljmalonamide
Following & similar procedure as described in Step E of Example 300, 3-
fluoro-4-(5-methyl-6-(5-methyl-1,3,4-oxadiazol-2-yl)pyrolo[2,1-/][1,2,4)triazin4-
yloxy)benzenamine (20 mg, 0.06 mmol) was converted to the title compound (8 mg,
26%). "H NMR (CDCL:) 8 9.26 (s, 1H), 8.47 (s, 1H), 8.21 (s, 1H), 7.96 (s, 1H), 7.80
10 (m, 1H), 7.50 (m, 2H), 7.10-7.30 (m, 4H), 3.60 (s, 2H), 2.93 (s, 3H), 2.69 (s, 3H); MS

(ESI) m/z 520.1 (M + H)". '

SSR Ay
a0

15  N-4-(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)-3-finorophenyl)-1-(4-fluorophenyl)-6-
methyl-2-ax0-1,2-dihydropyridine-3-carboxamide

A)  1-(4-Fluorophenyl)-6-methyl-2-0x0-1,2-dibkydropyridine-3-carbaxylic acid
20 Prepared in a gimilar manner as Steps B and C of Example 294 using 2-

hydroxy-6-methylnicotinic acid (Aldrich). "H NMR (DMSO-ds) 5 8.41 (d, 1H, J=
-249 -
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6.5 Hz), 8.08 (s, 1H), 7.51-7.48 (m, 4H), 6.81 (d, 1H, J=6.5 Hz), 2.10 (s, 3H);
MS(EST) m/z 248 (M + H)".

B)  NA{4{1B-Pyrrolof2,3-5]pyridin-4-yloxy)-3-filucrophenyl)-1-(4-
finorophemyl)-6-methyl-2-0x0-1,2-dihydropyridine-3-carboxamide
Prepared in a similar manner as Step D of Example 294 (21% yield). 'H

NMR (DMSO-dy) 5 12.11 (g, 1H), 11.83 (s, 1H), 8.56 (d, 1H, J= 6.5 Hz), 8.13 (d, 1H,

J=5.5 Hz), 8.01 (dd, 1H, J= 10.4, 2.6 Hz), 7.56-7.50 (m, 7H), 6.78 (d, 1H, J= 6.5

Hz), 6.44 (d, 1H, J=5.5 Hz), 6.30 (s, 1H), 2.14 (s, 3H); MS(ESIT") m& 473 (M + H)".

EXAMPLE 310

H. K
, YT T L
MeO ° F
ISe
N
Methyl 4-(2-finoro-4-(3-2~(4-Tlnorophenyl)acetyl)ureido)phenoxy)-LH-
pyrrolof2,3-blpyridine-3-carboxylate

A)  Methyl 4-(2-fluoro-4-nitrophenoxy)-1H-pyrrolo[2,3-5]pyridine-3-

carboxyiate

To a sohution of 2,2,2-trichloro-1-(4-(2-flucro-4-nitrophenoxy)-1H-
pyrrolo[2,3-b]pyridin-3-yl)ethanone (490 mg, 1.17 mmol, See: Step A of Example
270) in a mixed solvent (10 ml. of MeOR and 10 mL of THF) was added 1 N NaOH
{10 mL, 10 mmol). The reaction mixture was stirred at room temperature for 3 h, and
diluted with EtOAc (30 mL). The organic layer was washed with sat. ag. NaHCOs,
solution, dried and concentrated in wacuo to give the desired product (235 mg, 61%)
as a light brown solid. MS(ESI") m/& 3322 (M + H)".
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N
B) Methyl 4-(4-amino-2-fluaorophenoxy)-1H-pyrrolo[2,3-b]pyridine-3-
carboxylate '

To a solution of methyl 4-(2-fluoro-4-nitrophenoxy)-1H-pyrrolo[2,3-
5  b]pyridine-3-carboxylate (230 mg, 0.69 mmol) in a mixed solvent (10 mL of MeOH
and 10 mL of THF) were added ammomium chloride (185 mg, 3.45 mmol) and zine
dust (226 mg, 3.45 mmol). The reaction mixture was stirred at room temmperature
overnight, diluted with EtOAc (50 ml), and filtered through a pad of Celits®. The
_ﬁltm“seomdlnmwmgiwlheduimdpmductammg.loo%)asa
10  yellow solid. MS(EST") m# 302.2 (M +H)".

C)  Methyl 4(2-fluore-4-(3-(2(4-fimorophenyl)acetyl)ureido)phenoxy)-1H-
pyrrolo[2,3-D]pyridine-3-carboxylate
Prepared in & similar manner as Step C of Example 132 (61 mg, 36%). 'H
15 NMR (DMSO-dg) 8 11.01 (s, 1H), 10.54 (s, 1H), 8.15 (s, 1H), 8.14 (d, 1H, J=5.5
Hz), 7.74 (dd, 1H, J=12.5, 2.2 Hz), 7.31-7.36 (m, 3H), 7.14-7.19 (m, 3H), 6.45 (d,
1H, J=5.5 Hz), 3.73 (s, 2H), 3.69 (s, 3H). MS(ESI") m/x 481.1 (M + H)".

EXAMPLE 311
HH
YT
HO ° F
/ N
20 N ,
1-3-Fluoro-4-(3-(hydroxymethyl)-1 H-pyrrolo[2,3-5]pyridin4-yloxy)phenyl)-3-
(Z-(4-finorophenyl)acetyljurea
EXAMPLE 312
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F. uu
v T YT

NN
1-3-Fluoro-4-(3-(methoxymethyl)-1H-pyrroko[2,3-5] pyridin-4-yloxy)pheuyl)-3-
(2-(4-fluorophenyl)acetyurea ,

To a sohution of methyl 4-(2-flnaro-4-(3-(2-(4-flucropheayDacetyl)ureido)
phenoxy)-1H-pyrrolo[2,3-b)pyridine-3-carboxylate (19.2 mg, 0.04 mmol, Compound
C of Example 310) in THF (1 mL) et 0 °C was added DIBAL-H (1.5 M soln in
toluene, 133 L, 0.2 mmol, Aldrich). The reaction mixture was stirred at 0 °C for 2 b,
and quenched by adding 2 ml. of methanol. The reaction mixture was concentrated &
vacuo and purified by preparative HPLC. The desired fractions were combined,
concentrated in vacuo and lyophilized to give a white solid, LC/MS indicated that the
solid contained two compounds. The solid was purified again by flash column
chromatography (ISCO RediSep® silica gel cartridge, eluting with 1-10% MeOH in
dichloromethane) to afford Examples 311 and 312, For 1-(3-fuoro-4-(3-
(bydroxymetiyl)-1H-pyrrolo[2,3-8]pyridin-4-yloxy)phenyl)-3-(2-(4-
flaorophenylacetylyurea (Bxample 311, 7.47 mg, 42%): 'H NMR (DMSO-dy) 8
11.47 (s, 1H), 10.94 (s, 1H), 10.49 (s, 1H), 7.92 (d, 1H, J= 5.5 Hz), 7.68 (dd, 1H, J=
13.2, 2.2 Hz), 7.31-7.19 (m, 5H), 7.09 (t, 2H, J= 8.8 Hz), 6.10 (d, 1H, J= 5.5 Hz),
4.68 (q, 1H,J=5.5 Hz), 4.65 (d, 1H, J = 5.5 H2),3.67 (s, 2H); MS(BST") m/z 453.3
(M+H)". For 1-3-Fluoro-4-(3-(methoxymethyl)-1 H-pyrrolo[2,3-5]pyridin-4~
yloxy)phenyl)-3-(2~(4-fiuorophenyl)acetyljurea (Example 312): "H NMR (DMS0-ds)
8 11.67 (s, 1H), 10.97 (s, 1H), 10.64 (s, 1H), 7.96 (d, 1H, J=5.5 Hz), 7.68 (d, 1H, J=
12.5), 7.34-7.28 (m, 5H), 7.23 (t, 1H, J=8.8 Hz), 7.01 (t, 2H, J= 8.8 Hz), 6.16 (d,
1H, J= 5.5 H2), 4.54 (3. 2H), 3.70 (s, 2H), 3.18 (s, 3H); MS(EST") m/z 467.2 (M +
By,

EXAMPLE 313
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N-(6-(LE-Pyrrolo|2,3-5]pyridin-4-yloxy)-5-chloropyridin-3-yI)-1-(4-
Dworophenyl)-2-0x0-1,2-dikydropyridine-3-carboxamide, trifluoroacetic acid salt

A)  4(3-Chloro-5-nitropyridin-2-yloxy)-1H-pyrrolo[2,3-5]pyridine

To a solution of 14 -pyrrolo[2,3-blpyridin-4-ol (210 mg, 1.56 mmol, sce:
Thibeult, C. et al. Org. Lett. 2003, 5, 5023) in 3 mL of MeCN was added K,CO;3 (240
mg, 1.74 mmol). The suspension was stirred for 10 min and trested with 2,3-dichloro-
5-nitropyridine (270 mg, 1.40 mmol, see: Koch, V. and Schnatterer, S. Synthasis,
1990, 499). The reaction mixture was stirred for 12 h and quenched with 20 mL of
H;0. The solution was extracted with BtOAc and the organio layer was washed with
brins, and dried over MgSO4. After filtration and concentration in vacuo, the residue
was purified by flash column chromatography (ISCO RediSep® ilica gel cartridge) to
give the title compound (220 rog, 54%). MS (ESI) mv/z 201.1 (M + H)".

B)  6(LE-Pyrrolo|2,3-b]pyridin4-yloxy)-5-chloropyridin-3-amine

-253 -
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Following a similar procedure as described in Step B of Example 132, 4-(3-
chloro-5-pitropyridin-2-yloxy)- 1 H-pymolo[2,3-b]pyridine (140 mg, 0.48 mmol) was
reduced to the itle compound (30 mg, 72%). MS(ESL) m/z 261.1 (M + H)".

5 ©  NA{6(LE-Pyrrolo[2,3-3]pyridin-4-yloxy)-5-chloropyridin-3-y1)-1-(4-
flaorophenyl)-2-ox0-1,2-dikydropyridine-3-carboxamide, triftuoroacetic
acid salt
Following a similar procedure as described in Step C of Example 242, 6-(1H-

pyrrolof2,3-b]pyridin-4-yloxy)-5-chloropyridin-3-amine, dibydrochloride (14 mg,

10  0.042 mmol) was converted to the title compound (5.0 mg, 20%). 'H NMR (DMSO-
dg) 5 12.08 (s, 1H), 11.86 (s, 1H), 8.67 (d, 1H, J=2.0 Hz), 8.57 (dd, 1H, J="7.0,2.0
Hz), 8.41 (4, 1H, J=2.0 Hz), 8.18 (d, 1H, J= 5.5 Hz), 8.14 (dd, 1H, J=6.5, 2.0 Hz),
7.60 (dd, 2H, J=9.0, 5.0 Hz), 7.38-7.43 (m, 3H), 6.76 (4, 1H,J=5.5Hz),6.73 (1,
1H, J="7.0 Hz), 6.08 (m, 1H); MS(EST) m& 4762 (M + H)'.

15

EXAMPLE 314

Yo

H -
N-{4(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)-2,5-difluoropheuyl)-1-(4-
fiuorophenyl)-2-o0xo0-1,2-dihydropyridine-3-carboxamide, trifluoroacetic acid
20 salt

o

N
A)  4-(2,5-Difluoro-4-nitrophenoxy)-1H-pyrrolo[2,3-b]pyridine
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Following a similar procedure as described in Step A of Example 313 end using
1,2,4-trifluoro-5-nitrobenzene, 17¥+-pyrrolof2,3-b]pyridin-4-ol (268 mg, 2.0 mmol)
was converted to the title compound (230 mg, 40%). MS(ESI) m& 2922 (M + H)*.

NH,

F

P

B)  4(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)-2,5-difluorobenzenamine
Following a similar procedure as described in Step B of Example 132, 4-(2,5-

difinoro-4-nitrophenoxy)-LH-pyrrolo[2,3-blpyridine (230 mg, 0.79 mmol) was

converted to the title compound (34 mg, 17%). MS(ESI) m/z 2622 (M + H)*.

C) N{4{(LHpyrrobo[2,3-b]pyridin-4-yloxy)-2,5-diflnorophenyl)-1-(4-
floorophenyl)-2-0x0-1,2-dihydropyridine-3-carboxamide, trifluoroacetic acid
Following a similer procedure as described in Step C of Example 242, 4-(1H-
pyrrolo[2,3-b]pyridin-4-yloxy)-2,5-diflucrobenzenamine, dilydrochloride (14 mg,
0.042 mmol) was converted to the title compound (4.5 mg, 18%). 'H NMR (DMSO-
ds) 8 12.42 (s, 1H), 11.86 (s, 1H), 8.61 (dd, 1H, J= 7.0, 2.0 Hz), 8.55 (dd, 1H, J=
12.5, 7.0 Hz), 8.15 (dd, 1H, J= 6.5, 2.0 Hz), 8.10 (d, 1H, J= 6.5 Hz), 7.57-7.62 (m,

" 3H), 7.40-744 (m, 3H), 6.75 (t, 1H, J= 7.0 Hz), 647 (d, 1H, J=5.5 Hz), 629 (m,

1H); MS(EST) m/ 4772 M+ H)".

EXAMPLE 315
"Theaseet

1-(3-Fluoro-4-(3-(2-hydroxyethyl)-1-pyrrolo(2,3-5]pyridin-4-yloxy)phemyl)-3-
(2-(4-floorophenylacetyDurea
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Q NO;
Y, 5
ab
N
A) 2-(4(2-Fluoro-4-nitrophenoxy)-LH-pyrrolo[2,3-5]pyridin-3-yI)-2-oxoethyl
formate

To a solution of 2-bromo-~1-(4-(2-flucro-4-nitrophenoxy)-1 H-pyrrolo[2,3-
b]pyridin-3-yl)ethanone (100 mg, 0.25 mmol, Compound A of Example 253) in 1 mL
of DMF was added sodium formate (52 mg, 0.75 mmol, Aldrich). The reaction
mixture was stirred at room temperature for 4 h, and dihuted with sat. eq. K;HPO, (2
ml). The precipitate that formed was collected by Gltration, washed with cold HoO (2
mL) and ether (5 mL), and dried under vacoum to afford the desired product (81 mg,
90%) as a light brown solid. MS(BSI") m/ 360.16 (M + H)*.

FD,NHg D,NH
e o

B)  1<(4(4-Amino-2-fluorophenoxy)-1H-pyrrolo[2,3-5]pyridin-3-yl)ethane-
1,2-diol and 2-(4-(4-Amino-2-finorophenoxy)-1LH-pyrrolof2,3-b]pyridin-3-
yDethanol
To a suspension of ankrydrous alumipum hydride (266 mg, 2.0 mmol, Alfi

Aesar) in 5 mL of 1,2 dimethoxyethane at 0 °C was added lithium aluminum hydride

(1 M soln. in THF, 1.0 mL, 1.0 mmol). A solution of 2-(4-(2-fluoro-4-nitrophenoxy)-

1H-pyrrolo[2,3-b]pyridin-3-y1)-2-oxoethyl formate (72 mg, 0.2 mmol) in 5 mL of 1,2-

dimethoxyethane was added dropwise. The reaction mixture was stirred atrt for 2 h

and quenched by the addition of 5 ml of cold water. The mixtore was extracted with

EtOAc (3 x 30 mL) and the combined organic extracts were dried (MgSOy),

concentrated » vacuo and purified by flash colunmn chromatography (ISCO RediSep®
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gilica gl cartridge, etuting with 2-10% MeOH in dichloromethane) to give 1-(4-(4-
amino-2-fluorophenoxy)-1H-pymrolo[2,3-b]pyridin-3-yl)ethane-1,2-diol (27 mg, 45%):
MS(EST") m/z 304.3(M + H)* and 2-(4-(4-amino-2-fiucrophenoxy)-1H-pyrrolo[2,3-
blpyridin-3-yl)ethanol (10 mg, 1896): MS(ESI*) m/x 288.3 (M + H)".

C)  1-G-Fluoro4-(3-(2-hydroxyethyl)-1H-pyrrolo{2,3-5]pyridin-4-
yloxy)phenyl)-3-(2-(4-fluorophenyl)acetyljurea
Prepared from 2-(4-(4-amino-2-fluorophenoxy)-1H-pyrrolo[2,3-b]pyridin-3-
yl)ethano] using a similar procedure as described for Bxample 264 (4.5 mg, 28%). 'H
10 NMR (CDsOD) 3 10.74 (s, 1H), 8.06 (d, 15, J=5.5 Hz), 7.74 (4, 1H, J=12.1 Hz),
7.29-7.25 (m, 4H), 7.00-6.96 (m, 3H), 6.51 (d, 1H, J=5.5 Hz), 3.80 (t, 2H, J=6.6
Hz), 3.62 (s, 2H), 3.06 (t, 2H, J = 6.6 Hz); MS(BST") m/z 467.3 (M + H)".

EXAMPLE 316

q_ K
I TreL
H o O [a] E
a =
15 NN
1-(4-(3~(1,2-Dibydroxyethyl)-LH-pyrrolo[2,3-5] pyridin-4-yloxy)-3-fluorophenyl)-
3-(2-(4-finorophenyDacetyljurea

EXAMPLE 317
:I:rﬂ H

1-(3-Fluoro-4—(3-{2-llydrw methoxyethyl)-1H-pyrrolo[2,3-b]pyridin-4-
yloxy)phenyl)-3-(2-(4-finorophenyl)acetyl)urea

20
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Examples 316 and 317 were prepared from 1-(4-(4-amino-2-fluorophenoxy)-
1H-pyrrolo[2,3-blpyridin-3-yl)ethane-1,2-diol (see: Step B of Bxample 315) using a
similar procedure as described for Example 264. The reaction mixture was
concentrated in vacuo and purified by preparative HPLC. The desired fractions were
combined, concentrated in vacuo and lyophilized to give a white solid. LC/MS
indicated that the solid contained 1-(4-(3-(1,2-dilydroxyothyl)-1 H-pymrolo[2,3-
blpyridin-4-yloxy)-3-fluorophemy1)-3-(2-(4-fluorophenyl)acetyl)urea and 1-(3-fluoro-
4-(3-(2-hydroxy-1-methoxyethyl)-1 5-pyrrolo[2,3-5]pyridin-4-yloxy)phenyl)-3-(2-(4-
fluorophenyi)acetylyurea. The solid was purified again by flash cohmmn
chromatography (ISCO RediSep® silica gel cartridge, etuting with 1-10% MeOH in
dichloromethene) to afford two products: For 1-(4-(3-(1,2-dibydroxyethyl)-1H-
pymrolo[2,3-b]pyridin-4-yloxy)-3-fluoropheryl)-3-(2-(4-fluorophenyl)acetyl)urea (6.3
mg, 16%); 'H NMR (DMSO-ds) § 11.57 (s, 1H), 11.03 (s, 1H), 10.59 (s, 1H), 7.99 (d,
1H, J=5.5 Hz), 7.77 (dd, 1H, J= 12.6, 2.2 Hz), 7.41-7.32 (m, 4H), 728 (4, 1H, J=
22 Hz), 7.18 (1, 1H,J= 8.8 Hz), 7.01 (t, 2H, J=8.8 Hz), 6.15 (d, 1H, J=5.5 Hz),
5.05 (m, 1H), 4.91 (4, 1H, J= 4.4 Hz), 4.60 (t, 1H, J= 5.8 Hz), 3.79-3.75 (m, 1H),
3.75 (8, 2H), 3.47-3.44 (m, 1H); MS(EST") m/s 483.3 (M + H)". For 1-(3-fluoro-4-(3-
(2-biydroxy-1-methoxyetiyl)-1 H-pyrrolo[2,3-b]pyridin-4-yloxy)pheayl)-3-(2-(4-
fiuorophenylacetyljurea (3.2 mg, 8%); *H NMR (CD>OD) & 8.05 (d, 1H, J=5.5 Hz),
7.71 (d, 1H, J=12.1 Hz), 7.37 (s, 1H), 7.28-625 (m, 4H), 6.98 (t, 1H, J=8.2 Hz),
6.45 (d, 1H, J=5.5 Hz), 3.81 (m, 1H), 3.73-3.71 (m, 2H), 3.63 (s, 2H), 3.34 (s, 3H);
MS(EST")mv/z 497.2 (M + H)".

EXAMPLE 318

N

o

N*

ST T
F

ab
H N
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6-(4-Flnoro-phenyl)-1-oxy-pyridine-2-carboxylic acid [2-fluoro-4-(1LH-
pyrrolo[2,3-5]pyridin-4-yloxy)-phenyl}-amide
Prepered in a similer manner as Example 241. HPLC tx = 3.328 min (YMC
S5 ODS 4.6 x 50 mm, 10-90% aqueous methanol containing 0.2% H3PO,, 4 min
5 gradient, monitored at 220 nm); MS(EST) m/& 459.2 (M + H)".

EXAMFLE 319
NMe,

x of
HYQ:
Q (o]
ab
N
N—(HIH;WFH]MHﬂHWHWl}-IW
10 (dimethylamino)prepoxy)phemyl)-2-o0x0-1,2-dihydropyridine-3-carboxamide,
hydrochloride salt

~y

[ “H
o]
A)  1-2-(3-(Dimethylamino)propoxy)phenyl)-2-oxo-1,2-dikydropyridine-3-
carboxylic acid

15 Prepared in a similar manner a3 Steps A and B of Example 242. 'H NMR
(DMSO-dy) 5 10.53 (br m, 1K), 8.51-8.53 (m, 1H), 8.18-8.20 (m, 1H), 7.48-7.51 (m,
2H), 7.30 (d, 1H, J = 7.96 Hz), 7.13-7.17 (m, 1H), 6.82 (t, 1H, J=6.95 Hz), 4.11-4.18
(m, 2H), 2.66-2.68 (m, 2H), 2.67 (s, 6H), 1.98-2.05(m, 2H); HRMS(ESI), calculated:

317.1501, found: 317.1490.
20
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B)  N{4(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)-3-finorophenyl)-1-(2-(3-
(dimethylamino)propoxy)phenyl)-2-oxo-1,2-dilrydropyridine-3-
carboxamide, hydrachloride salt
Preparcd in a gimilar manmer as Step C of Example 242. "H NMR (CD;OD) 3

5 8.62-8.65(m, 1H), 8.23 (4, 1H, J= 6.90 Hz), 7.98-8.01 (m, 1H), 7.83-7.85 (m, 1H),

7.39-7.50 (m, 2H), 7-31-7.49 (m, 3H), 7.20 (d, 1H, J="7.93), 7.10-7.13 (m, 1H), 6.80

(4, 1H,J=6.72 Hz), 6.69 (t, 1H, J= 6.75 Hz), 6.59-6.60 (m, 1H), 4.12 (t, 2H, J =

5.61 Hz), 3.02-3.06 (m, 2H), 2.70 (s, 6H), 2.03-2.04 (m, 2H); BRMS(EST), calculated:

5422204, found: 542.2194.
10 EXAMPLE 320
=
| .
ol
Cl
ab
NN
6-(4-Fluoro-pheny))-1-oxy-pyridine-2-carboxylic acid [2-chloro-5-fluoro-4-(1LH-
pyrrolo[2,3-b]pyridin-4-yloxy)-phenyl]-amide

Prepeared in a similar manner as Example 241. HPLC ta *=3.293 min
15 (Chromolith SpeedROD 4.6 x 50 mm, 10-90% aqueous methanol containing 0.1%
TFA.ﬁming_nd_imt.monitnmdatZZOnm);MS(BSI')MﬂB M+H)".

EXAMPLE 321
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6-(4-Fluoro-phenyl)-1-oxy-pyridine-2-earboxylic acid [2-bromo-5-fluoro-4-(1H-
pyrrolo[2,3-b]pyridin-4-yloxy)-phenyl]-amide
Prepared in & similar manner as Example 241. HPLC tz =3.371 min

(Chromolith SpeedROD 4.6 x 50 mm, 10-90% aqueous methanol containing 0.1%
5 TFA, 4 mio gradient, monitored at 220 nm); MS(ESI") m% 537 (M + H)".

EXAMPLE 322 '

‘YQ‘
(o] C}
0
N
N<(4-(LH-Pyrrolof2,3-5]pyridin-4-yloxy)-2-chioro-5-fluorophenyl)-1-(4-
10 fiuorophenyl)-2-0x0-1,2-dihydropyridine-3-carboxamide
Prepared in a similar menner as Step C of Example 242. HPLC 1z =3.070
min (Chromolith SpeedROD 4.6 x 50 mm, 10-90% agqueous methanol containing
0.1% TFA, 4 min gradient, monitored at 220 mm); MS(ESI") m/z 493 (M + H)".

15 EXAMPLE 323
I\
T
0 Br
e
NN

N-(4-(1LH-Pyrrolo{2,3-b]pyridin-4-yloxy)-2-bromo-5-fluorophenyl)-1-(4-
fluorophenyl)-2-oxo0-1,2-dibydropyridine-3-carboxamide
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Prepared in a similar memner as Step C of Example 242. HPLC tg =3.115
min (Chromolith SpeedROD 4.6 x 50 mm, 10-90% aqueous methanol containing
0.1% TFA, 4 min gradient, monitored at 220 nm); MS(ESI*) m/z 538 (M + H)".

EXAMPLE 324 .
N
TYCL

Cl

./ N
P
N

N~(4{(1H-Pyrrolo[2,3-b]pyridin-4-yloxy)-2-chlorophenyl)-1-(4-ucrophenyl)-2-
ox0-1,2-dihydropyridine-3-carboxamide
Prepared in & similar manner ag Step C of Example 242. HPLC ty = 2.946
10  min (Chromolith SpeedROD 4.6 x 50 mm, 10-90% aqueous methanol containing
0.1% TFA, 4 min gredient, monitored at 220 nm); MS(EST") m/z 475 (M + H)".

EXAMPLE 325
N
GYQ
(o) OMa '
0O
. l P

L\
15  N-(4-(LH-Pyrrolo[2,3-5]pyridin-4-yloxy)-2-methoxyphenyl)-1-(4-fluorophenyl)-2-
oxo-1,2-dilyydropyridine-3-carboxamide
Prepared in a similar manner as Step C of Exemple 242, HPLC tg = 2.795
min (Chromolith SpeedROD 4.6 x 50 mm, 10-90% aqueous methanol containing
0.1% TFA, 4 min gradient, monitored at 220 om); MS(ESI") m/z 471 (M +H)".
20
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a0
N
N-(4<(1H-Pyrrolof2,3-5]pyridin-4-yloxy)-2-cyanophemyl)-1-(4-finorophexy)-2-
ox0-1,2-dihydropyridine-3-carboxamide
5 Prepared in a similar manner as Step C of Example 242. HPLC tp =2.618
min (Chromolith SpeedROD 4.6 x 50 mm, 10-90% aqueons methanol containing
0.1% TFA, 4 min gradient, monitored at 220 nm); MS(ESI") m/z 466 (M + H)".

EXAMPLE 327
F
/@EN..H L
O Cl
O
10 BN
N-(4-(LA-Pyrrolo[2,3-5]pyridin-4-yloxy)-2-chloro-6-finorophexy)-1-(4-
fluorophenyl)-2-o0x0-1,2-dikydropyridine-3-carboxamide

Prepared in & similar manner as Step C of Example 242, HPLC tz = 2.805

min (Chromolith SpeedROD 4.6 x 50 mm, 10-90% aqueous methano] containing
15  0.1% TFA, 4 min gradient, monitared at 220 nm); MS(ESI') m/ 493 (M + H)*.

EXAMPLE 328
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0
NN
N-(4-(18-Pyrrolo[2,3-b]pyridin-4-yloxy)-2,6-diftuorophenyl)-1-(4-fiuoropheryl)-
2-0x0-1,2~dilrydropyridine-3-carboxamide
Prepared in a similar manmer es Step C of Example 242. HPLC 1 =2.653
5 min (Chromolith SpeedROD 4.6 x 50 mm, 10-90% aqueous methanol containing
0.1% TFA, 4 min gradient, monitored at 220 nm); MS(EST") m/s 477 (M + H)".
EXAMPLE 329

o)
NN
N-(4-(LH-Pyrrolo[2,3-b]pyridin-4-yloxy)-2-metiryl-4-fluorophenyl)-1-(4-
10 fluorophenyl)-2-axo-1,2-dikydropyridine-3-carboxamide
Prepared in a similar manner as Step C of Example 242. HPLC tp =3.010
min (Chromolith SpeedROD 4.6 x 50 mm, 10-90% aqueous methanol containing
0.1% TFA, 4 min gradient, monitored at 220 nm); MS(ESI*) mv/s 473 (M + H)".

15 EXAMFLE 330
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Fa

0

N
N-(4-(LH-Pyrrolo[2,3-b]pyridin-4-yloxy)-2-triflucromethy}-phenyl)-1-(4-

flnorophenyl)-2-o0x0-1,2-dihydropyridine-3-carboxamide
Prepared in a similar manner as Step C of Exemple 242. HPLC tp = 2.943
5  min (Chromolith SpeedROD 4.6 x 50 mm, 10-90% aqueous methano! containing
0.1% TFA, 4 min gradient, monitored at 220 nm); MS(ESI') m/ 509 (M + H)".

EXAMPLE 331

=

I [

¥
“ T

N
LG 7T
(4] Fy

S

o
N

l
10
G{Lmuor?-phmyl)-l-oxy-pyﬁdhe-z-urbmﬂe acid [2-triffuoromethyl-4-(1LH-
' pyrrolo[2,3-5]pyridin-4-yloxy)-phenyl]-amide
Prepared in a similer menner as Example 241, HPLC tg = 3.205 min
(Chromolith SpeedROD 4.6 x 50 mm, 10-90% aqueous methanol containing 0.1%
15 TFA, 4 min gradient, monitored at 220 nm); MS(EST) m/z 509 (M + H)*.

EXAMPLE 332
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N
6-(4-Fluoro-phenyl)-1-oxy-pyridine-2-carboxylic acid [2-fluoro-4-(1LH-
pyrrolo[2,3-b]pyridin-4-yloxy)-phenyl]-amide
Prepered in & similar manner as Example 241. HPLC tz = 1.103 min (YMC
5 850DS 4.6 x 50 mm, 10-90% aqueous methanol containing 0.1% H3PO4, 4 min
gradient, monitored at 220 nm); MS(EST') m/z 459 (M + H)*.

EXAMPLE 333

o)
_ NN
10 6~(4-Fluoro-phenyl)-1-oxy-pyridine-2-carboxylic acid [2-methyl-4-(LH-
pyrrolo[2,3-5]pyridin-4-yloxy)-pheuyl]-amide
Propared in e similar manner as Example 241. HPLC tg =3.120 min
(Chromolith SpeedROD 4.6 x 50 mm, 10-90% equeous methanol containing 0.1%
TFA, 4 min gradient, monitored at 220 nm); MS(EST") m/z 455 (M + H)",
15
EXAMPLE 334
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6-(4-Fluoro-phenyl)-1-oxy-pyridine-2-carboxylic acid [5-chloro-4-(LH-
pyrrolo[2,3-b]pyridin-4-yloxy)-phenyl]-amide
Prepared in a similar manner as Example 241. HPLC tg = 3.200 min
5 (Chromolith SpeedROD 4.6 x 50 mm, 10-90% agueous methanol containing 0.1%
TFA, 4 min gradient, monitored at 220 nm); MS(ESI") m/ 475 (M + H)".

EXAMPLE 335

10
N-(3-Fluoro-4-(3-(3-hydroxypropyl)-LH-pyrvolo[2,3-b]pyridin-4-yloxy)pheunyl)-1-
(4-ﬂuornphenyl)-2-oxo-1.2-glﬂlydropyl_'i_cline:3-urboxmlde

NO;
N\
I
Bod
15 A) tert-Butyl 4-(2-fluoro-4-nitrophenoxy)-3-(3-hydroxyprop-1-ynyl)-1H-
pyrrolof2,3-b)pyridine-1-carboxylate

A stream of Ar was bubbled through a mixture of feri-butyl 4-(2-fluoro-4-
nitrophenoxy)-3-iodo-1 H-pymrolo{2,3-b]pyridine-1-carboxylate (400 mg, 0.8 mmol,
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Compound B of Example 283), propargyl alcohol (90 mg, 1.6 mmol),
Pd(dppf);Cla:CHaCl; (66 mg, 0.08 mmol), and Cul (40 mg) in triethylamine (0.8 mL)
and THF (6 mL) for 5 min. The reaction mixture was sealed in a tube and heated at
75 °C for 1h. The mixture was diluted with CH2Cl; and washed with brine. The
organic phase was dried over MgS0Q, and concentrated s vacuo. The crude residue
was purified by flash cohrnn chromatography (silica gel, 30% EtOAc/ CHaCl) to
afford the desired product (220 mg, 64% yield) as a yellow solid. LC/MS (ESI) m4

428 (M +H)".
™

N
B)  34(4(4-Amino-2-fluorophenoxy)-1H-pyrrolo[2,3-]pyridin-3-yI)propan-1-

ol )

A mixture of rert-butyl 4-(2-fluoro-4-nitrophenoxy)-3-(3-hydroxyprop-1-ynyl)-
1H-pyrolof2,3-b]pyridine-1-carboxylate (50 mg, 0.15 mmol) end 10% Pd/C
(containing 50% Hz0, 120 mg) in THF (10 mL) and MeOH (2 mL.) wes hydrogenated
at | atm for 5h. The mixture was dihuted with MeOH and filtered through a pad of
Celite®. The crude mixture was purified by preparstive HPLC to afford the desired
product (6 mg, 13% yield) as a white solid. LC/MS (BSI") m/z 302 (M + H)".

C)  N-(3-Fiunoro-4-(3-(3-hydrexypropyl)-LH-pyrrolo[2,3-b]pyridin-4-
yloxy)phexyl)-1-(4-finorophenyl)-2-ox0-1,2-dihydropyridine-3-
carboxamide .

To a stirred mixture of 3-(4-(4-amino-2-fluorophenoxy)-1H-pyrrolof2,3-
5]pyridin-3-yl)propan-1-ol (5 mg, 0.0166 mmol), 1-(4-fluorophenyi)-2-oxo0-1,2-
dihydropyridine-3-carboxylic acid (5.8 mg, 0.025 mmol, Compound B of Exsmple
242), and HATU (Perseptive Biosystems, 10 mg, 0.025 mmol) in DMF (0.5 mL), was
added DIPEA (0.1 mL). The reaction mixture was stirred at rt for 2 h and
concentreted in vacuo. The residue was purified by preparative HPLC to give the title
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compound (6 mg, HCI salt, 66% yield) as a white solid. "H NMR (CD;OD) & 8.71
(dd, 1H, J=7.2,2.0 Hz), 822 (d, 1H, J= 6.8 Hz), 8.10 (dd, 1H, J= 12.4, 2.0 Hz),
8.00 (dd, 1H, J= 6.4, 2.0 Hz), 7.25-7.60 (mn, 7H), 7.70-7.80 (m, 2H), 3.64 (t, 2H, J=
6.4 Hz), 3.05 (t, 2H, J= 7.2 Hz), 2.00 (m, 2H); LC/MS (BSI') m& 517 M + H)".

10
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15

WE CLAIM:
1. A compound having the formnla I or I

R%n

o E’ r AP E' R
VYT XYY
T T

R' is H, alkyl, substituted alkyl, cycloalkyl, substituted cycloalkyl, arylalkyl,
substituted arylalkyl, aryl, substituted aryl, alkenyl, substituted alkenyl, alkynyl,
subatituted alkymyl, heteroaryl, substituted heteroaryl, heterocyclo, substituted
heterocyclo, heteroarylalkyl, substituted heteroarylalkyl, heterocycloalkyl, or
substituted heterocycloalkyl;

each R? is independently, H, halogen, cyano, NO,, OR’, NR*R’, alkyl,
substituted alkyl, cycloalkyl, substituted cycloalkyl, aryl, substituted aryl, heteroaryl,
substituted heteroaryl, heterocyclo, substituted heterocyclo, aryalkyl, substituted
arylalkyl, heterocycloalkyl, or substituted heterocycloalkyl;

Bis O, NR', 8, 8O, 805, CR’RY;

VisNR' or {CRR®),;

W or X are independently C or N;

YisO.S.orNI-l“;

Zis -CRURM., (CRPR™).NR"S-;

lisOto 4;

misQto2;

nis0to 4;

pis 0 to 4, provided that if p is 0, R! is not phexyl;

Ais:
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R- AN .n'r- W
\N G -
=r"Na Ra—¢ || Ro—4 |l
Rr—Q u\NA ~ uél\n.., _<D r«l'A
Ru
¥4 ¥ ]
.V wr G v Rey
“ N N\‘ I P N n-
2\ N
o R
1Y% o H-" S
L ). - Rn N R
y | I N, |
Rea P - h -
N ” N" Rp N° Rp
Qis CRY;
Dis CR® or N;
5 G is S, O or NR?, provided that if A is

£, - n-{ﬁ»"\,,.

and G is 'S, R*is not a substituted phenyl group;

10 R3, R% RS R7, RY, R" and R™ are each independently H, alkyl, substituted
alkyl, cycloalkyl, substituted cycloalkyl, aryl, substituted aryl, heteroaryl, substituted
heteroaryl, heterocycloalkyl, or substituted heterocycloalkyl;

R is aryl, substituted aryl, heteroaryl, substituted heteroaryl, heterocycloalkyl,
or substituted heterocycloalkyl;

15 R? and R" are independently H, halogen, alkyl, substituied alkyl, cycloalkyl,
substituted cycloalkyl, aryl, substituted aryl, heteroaryl, substituted heteroaryl,
heterocycloalkyl, or substituted heterocycloalkyl;
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R is H, alkyl, substituted alkyl, CN, NO; or SO;NHz;

R™, R, RY, R¥ and R*® ere independently H, halogen, alkyl, substitated
alkyl, cycloalkyl, substituted cycloalkyl, ary!, substituted aryl, heteroeryl, substituted
heteroaryl, heterocyclo, substituted heterocyclo or taken together to form a carbocyclic
or heterocyclic ring of 3 to 8 atoms; .

Rli. R.", Rll' Rzll' Rn' Rﬂ' Rﬂl' R‘l, Rﬂ. R, R“, R“, R“, Rﬂ, Ru' RD' R",
R”, R, R™, and R”, are independently H, halogen, NO,, cyano, OR%, NR'R®,
CO:R”, C(O)NR: n. SOR%, SO;NR”R", NR”SO;R", NR”C(O)R".
NR™CO;R®,

-CO(CH.)R*"'; -CONH(CHWR®, alkylamincalkyl, alkylaminoalkymyl, C; to Cs alkyl,
substituted C; to Cg alkyl, Cs to C; cycloalkyl, substituted C; to C; cycloalkyl,
alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, hydroxyalkyl, aryl,
substituted aryl, heteroaryl, substituted heteroaryl, arylalkyl, substituted arylalkyi,
heterocycloalkyl, or substituted heterocycloalkyl;

R is H or cyano;

R¥'and R* are independently H, C) to Cg alkyl or substitated C; to Cs alkyl;

R®, R™ and R”” are independently H, alkyl, substituted alkyl, cycloalkyl,
substituted cycloalkyl, aryl, substituted aryl, arylalkyl, substitited arylalkyl,
heteroaryl, substituted heteroaryl, heterocycloalkyl, or substituted heterocycloalkyl

RZG' R”, R?l' Rﬂ’ Rso’ R!l. Rn' RSJ’ R“, RJS. R“, R”, R!l’ R”, R“, R‘l' and
R* are independently H, alkyl, substituted alkyl, cycloalky], substituted oycloalky),
aryl, substituted aryl, arylalkyl, substituted arylalkyl, heteroaryl, substitted heteroaryl,
heterocycloalkyl, or substituted heterocycloalkyi.

2.  The compound according to claim 1 wherein R! is an opticnally substituted Cjto
Cs alkyl, alkenyl, alkynyl, optionally substituted C; to C; cycloalkyl, C; to Cy
heterocycloalkyl, optionally substituted phenyl, optionally substituted biphenyl, or a
Cs to Cy; optionally substituted monocyclic or bicyclic heteroaryl.

3, The compound according to claim 2 wherein R' is selected from the group
consisting of pheayl, optionally substituted with Cl, F, OCHj, alkyl, alkemyl,
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alkynyl, hydroxy, cyano, amido, phenoxy, CHzCN, benzyl, NHCO;CHs; biphenyl,
pyridyl, azepanyl, pyrazolyl, thiazolyl, indolyl, indazolyl, indenmyl, cyclopropyl,
isopropyl, phenylethyl,  aminoalkyl, benzyl, amidoalkyl, morpholine, or
furanylmethyl.

4,

The compound according to claim 1 wherein R? is H, methyl, alkoxy, halo,
haloalkyl, or cyano.

The compound accarding to claim 1 wherein R* is an optionally substituted -
phenyl, an optionally substituted pyridyl, an optionally substituted pyrrolidimyl,
an optiopally substituted pyridyl'N-oxy, or an optionally substituted
The compound according to claim 5 wherein said phenyl, pyridyl, pyridinone,
or N-oxy pyridyl is substituted with hydroxyl, halo, C; to Cealkyl, Cs to C7
cyano, alkylthio, phenyl or alkylaminoalkoxy.

The compound according to claim 6 wherein said substitunent is F, Br, CL,
methyl, pentyl, methoxy, phenyl, morpholinyl, NHa, or NHCHNH,

The compound according to claim 1 wherein A is

R“N v ' o

vl Riv _(j\)'"\'ﬂ e R

"t T R
1 n NR.

8 N Jru N NN
%A$JL:(“’J\“- M o M*Hm:‘l\)";\nﬂ

9.

The compound according to claim 8 wherein R™ is H or CN; R'* and R wre

independently H, C) to Cq alky, C; to Cy alkoxy, or -C(0),R* wherein R is C; to Cy
alkyl; and R' is H.
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* 10.  The compound according to claim 8 wherein R?and R®! are H.

11.  The compound sccording to claim 8 wherein R®, R® and R™ are H; R% is C;
to Cy alkyl; alkexyl;, alkynyl; Cs to Cg heterocycloaryl; CO(CH2ZR", and R* is C,
to Cy alkyl, haloalkyl, amino, alkylamino, Cs; to C; heterocycloalkyl, or Cs to Cy
beteroaryl; C(O):R® wherein R® is ethyl, CN; alkoxy; phenylmethyl;
alkylaminoalkyny}; alkylaminoalkyl, hydroxyalkyl; or methoxyalkyl.
12.  The compound according to claim 8 wherein A is
Rn JuN
Ryo
w1 X
NN Re
13. 'The compound accarding to claim 1 wherein Y is O or S.
14.  The compound according to claim 1 wherein B is O.
15.  The compound according to claim 1 wherein Z is -CRRM or NR*wherein
R, R, and R'® are each H or R™ and R™ together with the carbon to which they are
attached form & cyclopropyl.
16.  The compound according to claim 1 wherein R* is phenyl.
17. The compound according to claim 1 wherein R* is pyridyl.
18.  The compound according to claim 1 wherein R* is pyrrolidinyl.
19.  The compound according to claim 1 wherein R* is pyridyl-N-oxy.
20.  The compound according to claim 1 wherein R* is pyridinone.
21.  The compound according to claim 12 wherein R® js -COCHz-R, wherein R is
amino, pyreolidine, or piperszi
22.  The compound according to claim 12 wherein R? is pyridine or thiazole.
23.  The compound according to cleim 12 wherein R* is is -COC(C)s, or
CONHCHapyridine.
24.  The compound according to claim 12 wherein R* is CHapiperidine,
CH;phenyl, -C=C-amino, cyano, -CO,CH;, -CH,OH, CH;OMe, hydroxyethyl,-
CHOH(CH3),0H, or CH(OCH;)CHs.
25. The compound according to claim 1 having an IC50 value of less than about 5
pM
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26, The compound according to claim 1 having an IC50 value of less than about 1
uM.

27. A method for treating cencer comprising administering to a patient in need
5 thereof, a pharmaceutically effective amount of a compound having the formula I or I

according to claim 1.

28. A pharmaceutical composition comprising & therapentically effective amount

of & compound of claim 1 in a pharmaceutically acceptable carrier.

29. The method of claim 18, further comprising administering to said patient at
10  least one other anticancer agent.
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No: Reivindicaciones 1-29
Aplicabilidad Industrial (1A) Si: Relvindicaciones 1-26,28
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ver hoja separada

Forma PCT/1SA/237 (Encro 2005)
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AUTORIDAD DE BUSQUEDA INTERNACIONAL PCT’USWD%
(HOJA SEPARADA) )
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Con relaclién al Articulo I,
Regla 39.1(iv)PCT- Método de tratamiento del cuerpo humano o animal mediante terapia

Para la evaluacion de las presentes reivindicaciones 27, 29 de si son industriaimente
aplicables, no existe un criterio unificado en los Estados Contrayentes del PCT. La patentabilidad
también puede ser dependiente de la formulacién de las reivindicaciones. Por e@jemplo, el EPO no
reconoce como industriaimente aplicable el tema de las reivindicaciones para el uso de un
compuesto en el tratamiento médico, pero, sin embargo, puede permitir reivindicaciones para un
compuesto conocido para su primer uso en el tratamiento médico y el uso de éste para la
elaboracion de un medicamento para un nuevo tratamiento médico.

Con relacién al Articulo V.
Los sigulentes documentos se citan en el Reporte de Bisqueda Internacional:
D1: EP-A-1415 987 (EISAI CO.,LTD) 6 de mayo de 2004 (06-05-2004)

D2: WO 01/09134 A {(NOVARTIS AG; NOVARTIS-ERFINDUNGEN
VERWALTUNGSGESSELLSCHAFT M.B.H; COLLI) 8 de febrero de 2001 (09-02-2001)

D3: WO 97/16452 A (NOVARTIS AG; ZIMMERMANN, JUERG; CAPRARO, HANS-GEORG;
PETERLI, PATRICIA) 9 de mayo de 1997 (09-05-1997).

En vista de D1, el tema reivindicado no parece ser novedoso y carece de etapa inventiva
(Articulos 33 (2) y (3) del PCT).

El documento D1 describe agentes con actividad antitumoral de la Férmula Il en la reivindicacion 2

cuya férmula general |l se traslapa con la férmula general reivindicada en la reivindicacién 1 de la
presente solicitud.

Los documentos D2 y D3 describen compuestos farmacoldgicamente activos de estructura similar
que difieren de los compuestos como se reivindican en los sustitutos R' respectivamente R, como
se definen en los documentos de la técnica anterior.

2. La evaluacién de la etapa inventiva del tema reivindicado sélo puede basarse en

Forma PCT/1SA/237 (Hoja Seprrada)(Haje 1 EPO-Encro 2004)



PINION ESCRITA DE LA Solicitud Internacional No.:

AUTORIDAP DE BUSQUEDA INTERNACIONAL PCT/US2005/022682
(HOJA SEPARADA) _
el tema que es novedoso. Sin embargo, se ha de observar lo siguiente: Zg?'

El problema tdcnico subyacents a la presents solicitud fué la estipulacién de otros compuestos con
actividad antitumoral.

Hasta el punto que el tema de la reivindicacién es novedoso, estd estructuralemente muy
relacionado con el tema descrito en el documento D1. El experto puede esperar, al tratar de
resolver el problema técnico, que estos compuesios estructuraimente similares exhiban un perfil

farmacolégico similar a la técnica anterior. Por lo tanto, la solucién al problema técnico es obvio en
vistad de D1.

Con relacién al Articulo VIII.

La reivindicacién 29 contiene una referencia a la reivindicacién 18 que no es correcta.

Con relacién al Articulo VIl

1. Los términos "sustituido® en las reivindicaciones hacen el alcance reivindicado impreciso
(Artlculo 6 PCT).

2. Se le invita al Solicitante a indicar la razén de las estipulaciones en las reivindicaciones. Si
se pretendié delimitar el tema reivindicado de oifra técnica anterior no citada adn, se
deberén indicar los documentos de referencia.

Forma PCT/ISA/237 (Hoja Separada)(Haja 2)(EPO-Enero 2004)
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INHIBIDORES DE CINASA HETEROCICLICOS FUSIONADOS

CAMPO DE LA INVENCION

La invencién se refiere a compuestos que inhiben 1la
actividad de proteina tirosina cinasa de receptores del
factor de crecimiento como c-Met, haciéndolos, con ello,
dtiles como agentes anticancerigenos. Las composiciones
farmacéuticas. que comprenden estos compuestos, son también,
utiles en el tratamiento contra enfermedades diferentes al
cancer, que se asocian con vias de transduccién de sefilal que
operan a través de los receptores del factor de crecimiento y
antiangiogénesis tales como c-Met.

ANTECEDENTES DE LA INVENCION

El factor de crecimiento de hepatocitos (HGF por sus
siglas en inglés), también conocido como factor difractor (SF
por sus siglas en inglés), por su habilidad para interrumpir
la formaclén de colonias in vitro, es un citocina derivada
del mesénguima que se sabe induce maltiples respuestas
pleiotréficas en células normales y neoplasicas (Sonnenberg
et al., J. Cell Biol. 123:223-235, 1993; Matsumoto et al.,
Crit. Rev. Oncog. 3:27-54, 1992 y Stoker et al., Nature 327:
239-242, 1987). ©Se sabe que estas respuestas incluyen
proliferacién tanto en células epiteliales como endoteliales,
disociacién de colonias epiteliales en células individuales,

estimulacién de motilidad (motogénesis) de células

9273
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epiteliales, supervivencia celular, induccién de morfogénes
celular (Montesano et. Al., Cel 67:901-908, 1991) y promocién
de invasién (Stella et. Al. Int. J. Biochem., Cell Biol
12:1357-62, 1999 y Stuart et al., Int. J. Exp. Path. 81 :17-
30, 2000): todos los procesos criticos subrayan metéstasis.
También se ha informado que HGF promueve la angiogénesis
(Bussolino et al., J. Cell. Biol. 119:629-641, 1992). Ademas,
HGF tiene una funcidén critica en la regeneracién tisular,
cicatrizacién de heridas y procesos embriénicos normales, de
los cuales todos son dependientes tanto de la proliferaciédn
como motilidad celular. |
HGF inicia estos procesos fisiolédgicos mediante un
enlace de alta afinidad a su receptor cognado, el receptor
tirosina cinasa de 1la proteina Met, un protooncogén
identificado (Park et al., Proc. Nat. Acad. Sci. USA 84:6379-
B3, 1587 y Bottaro et al., Science 251:802-4, 1991). La forma
madura de Met consiste de una a-subunidad externa altamente
glicogilada asi como de una P-subunidad con un gran dominio
extracelular, un segmento transmembranal y un dominio
citoplédsmico de tircsina cinasa. La implicacién del ligando
indica la dimerizacién de Met, lo que resulta en un receptor
activado autofosforilado. La activacién de Met promueve las
cascadas de transduccidén de seflal comc se define en 1la
transfosforilacién de residuos clave de tirosina citoplédsmica

responsables de reclutar miltiples proteinas efectoras (Furge
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et al., Oncogene 19:5582-9, 2000). Estas incluyen la
subunidad pB5 de Pl3-cinasa, fosfolipasa Cy (Gaul et al.
Oncogene 19:1509-18, 2000), proteinas adaptadoras Grb2 y Shc,
la proteina fosfatasa SHP2 y Gabl. Este ultimo adaptador ha
emergido como la principal molécula de acoplamiento en
direccién 3° que se convierte en tirosina fosforilada en
respuesta a la ocupacién de ligandos (Schaeper et al., J.
Cell. Biol. 149:1419-32, 2000; Bardelli -et al., Oncogene
18:1139-46, 1999 y Sachs et al., J. Cell, Biol. 150:1375-84,
2000). La activacién de otras moléculas de sefializacién ha
sido mencionada en c¢élulas estimuladas con HGF, con mas
notoriedad, Ras, MAP cinasas, STAT, ERK-1, -2 y FAK (Tanimura
et al., Oncogene, 19:5582-9, 2000). La funcién de varias de
estas moléculas de seflalizaciédn se ha establecido bien en la
proliferacién celular.

Met, también conocida como receptor del factor de crecimiento de
hepatocitos (HGFR), se expresa predaminantemente en células epiteliales
pero también se ha identificade en células endoteliales, micblastos,
células hematopoiéticas y neuronas motrices. La scbreexpresién de HGF y
la activacién de Met han sido asociados con la manifestacién y
progresién de una variedad de diferentes tipos tumorales asi como de la
pramocién de metéstasis. La evidencia inicial que asocia Met con cancer
ha sido apoyada por la identificacién de mitacién de domlnios cinasa
antisentido, que predispone a los pacientes a carcinomas papil‘ares

renales (PRC) y carcinamas hepatocelulares (HCC) (Lubenski et al.,
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Amer. J. Pathology, 155:517-26, 1999). Las formas mutadas de Met

también han sido identificadas en cancer ovarico, HCC infantil,—L

carcinoma gastrico, carcinama de células escamosas en cabeza y cuello,
carcinama pulmonar de células no pequeflas, metéstasis colorrectal,
(Christensen et al., Cancer Res., 63:7345-55, 2003; Lee et al.,
Oncogen, 19:4947-53, 2000 y Direnzc et al., Clin. Cancer Res., 1:147-
54, 1995). Ademis, mis evidencia que apoya la funcién de Met en cincer
se basa en la scbreexpresién de receptores HGF y Met en diversos
tumores incluyendo carcinomas pancredticos, ovaricos y tircideos.
También se ha demostrado que se amplifica en metdstasis hepatico de
carcinamas colorrectales (Rong et al. Cancer Res. 55:1963-1970, 1995;
Rong et al. Cancer Res. 53:5355-5360, 1993; Kenworthy et al., Br. J.
Cancer 66:243-247, 1992 y Scarpino et al. J. Pathology 189:570-575). Se
ha descrito e identificado TPR-Met (una forma activada similar a
BCR/Abl en (ML) en carcinama gastrico de humano (PNAS 88:4892-6, 1991).
En pacientes con carcinama invasivo de mama y en un estudio reciente en
pacientes con carcinama pulmonar de células no pequefias, la expresién
ya sea del receptor o el ligando es un predictor asociado a menor
sobrevivencia, asociando ain mis a Met con la progresién tumoral (Camp
et al., Cancer B86:2259-65, 1999 y Masuya et al., Br. J. Cancer,
90:1555-62, 2004). En general, La mayoria de tumores y lineas de
células tumorales en humanos de origen mesenquimatoso expresan
inapropiadamente HGFR y/o HGF.

Diversos datos experimentales apoyan la funcién de HGF y Met en

la invasién, crecimiento y progresién tumoral lo que oonlleva
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ultimadamente a metastasis. Preclinicamente, la expresién transgénica 'zfﬁflJ

de HGF da camo resultado un fenotipo metastdsico (Takayama et al.,
PNAS, 94:701-6, 1997 y un Met amplificado/scbreexpresado transforma |
espontédneamente a células NIH-3T3 (Cooper et al., EMBO J., 5:2623-8B,
1986).

Los agentes biolégicos, como ribosimas, anticuerpos vy
ARN antisentido con especificidad de cobjetivo hacia HGF o Met
han demostrado gque inhiben tumorogénesis (Stabile et al.,
Gene Therapy, 11:325-35, 21004; Jiang et al., Clin. Cancer
Res. 9:4274-81, 2003 y Genetech US 6,214,344, 2001). Por lo
tanto, se espera que los pequefios moduladores de moléculas de
cinasa selectivos hacia objetivos Met tengan efectos
terapéuticos potenclales para el tratamiento contra el céncer
donde la activacién del receptor Met tiene una funcién
importante en el desarrollo y progresién de tumores primarios
y metéstasis secundaria. También se sabe gque HGF regula la
angiogénesis, un proceso critico para 1la diseminacién vy
crecimiento tumorales. Per lo tanto, existe el potencial para
egta clase de moduladores para tener un impacto sobre las
enfermedades dependientes de angiogénesis incluyendo, entre
otras, retinopatia diabética, degeneraciétn macular, obesidad
Y enfermedad inflamatoria como
artritis reumatoilde.

BREVE DESCRIPCION DE LA INVENCION

La presente invencién concierne a compuestos que tienen



10

15

20

25

las siguientes Férmulas I y II: :5
(R, R? Y, R? Zq

| /\Lq,.uTz — /\LW.'.T.« .
A

St

que incluyen sales, enantiétmeros, diasteretmeros vy
solvatos farmacéuticamente aceptables de los mismos,
en donde:

R? es H, alquilo, alquilo substituido,

cicloalguilo, cicloalquile substituido, arilalquilo,

arilalquilo substituido, arilo, arilo substituido,
alquenilo, alquenilo substituido, alguinilo,
alquinilo substituido, hetercarilo, heterocarilo
substituido, heterociclo, heterociclo substituido,
heterocarilaquilo, heteroarilalquilo substituido,

heterocicloalquilo o heterociclocalquilo substituido;

cada R? es independientemente, H, halégeno,
ciano, NO;, OR3, NR®R’, alquilo, alquilo substituido,
cicloalguilo, cicloalgquilo substituido, arilo, arilo
substituido, heterocarilo, hetercarilo substituido,
heterociclo, heterociclo substituido, arilalquilo,
arilalquilo substituido, heterocicloalquilo, o
heterocicloalquilo substituido;
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n

p

que si p es O,

es NR'* o - (CR*'R'%),-;

o X son independientemente C o N;

es O, S, o NR'?%;

es -CRIRY-, - (CR!R!*)_.NR®-;
tiene un valor de 0 a 4;
tiene un valor de 0 a 2;
tiene un valor de 0 a 4:
tiene un valor de 0 a 4,

R! no es fenilo;

con la condicién

10 A es:
) [V ¥ ol
Re T D J:u By
g ™ ’r Ra—4 ||
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R.I_<l I = N\ I o N\\ P
57N N R, N “Rn N~ “Rn
20
Q es CR'®;
D es CR* o N;

G es

25

S, 0 o NR*, con la condicién de que si A es

de

29
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X2, “”{IEJ‘\% 245

y G es S, R* no es un grupo fenilo substituido;

R, R% R®, R7, R®, R!Y y R!® son cada uno
independientemente H, alquilo, alquilo substituido,
cicloalquile, c¢icloalquilo substituideo, arilo, arilo
substituido, heterocarile, heterocarilo substituido,
heterocicloalquilo, o heterocicloalquilo
substituido;

R* es arilo, arile substituido, heteroarilo,
heteroarilo substituido, heterocicloalguile, 0
heterocicloalquilo substituido;

R® y R'Y son independientemente H, halégeno,
alquilo, alquilo substituido, cicloalgquilo,
ciclocalquilo substituildo, arilo, arilo substituido,
heteroarilo, heteroarilo substituido,
heterocicloalquilo, o heterocicloalquilo
substituido;

R'? es H, alquile, alqguilo substituido, CN, NO; o
S02NH;>;

RY, RY, RY™®, R y R* son independientemente H,
halégeno, alquilo, alquilo substituido, cicloalquilo,
cicloalquilo substituido, arilo, arilo substituido,

heteroarilo, heterocarilo substituido, heterociclo,
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heterociclo substituide o tomados Jjuntos para formar un
anillo heterociclico o carbociclico desde 3 a B Atomos;

RS, R1?, RI®, R¥, R%Z, R?®, RS, RS!, Rf?, R%}, RS, RS, RS,
R, R®*®, R®®, R, R"™, R’®, R, y R", son independientemente
H, halégeno, NO;, ciano, OR?®, NR*’R*®, CO;R?*®, C(O)NR¥R™M,
SO;R¥, SO,NR¥R*, NR¥®SO,R¥, NRIC(0)R¥, NR¥CO;R'", -CO(CH;)R%;
—CONH (CHz) 1R%?, alquilaminoalquilo, alquilamincalquinilo,
alquilo C; a Cs, alquilo C; a Cg substituido, cicloalquile C; a
Cs, cicloalquilo €3 a C; substituido, alquenilo, alquenilo
substituido, alquinilo, alquinilo substituido,
hidroxialquilo, arilo, arilo substituido, heteroarilo,
heteroarilo substituido, arilalquilo, arilalquilo
subatituido, heteroéicloalquilo, o heterocicloalquilo
substituido;

R es H o ciano;

R** y R?" son independientemente H, alquilo Ci: a Cg ©
alquilo C; a C¢ substituido;

R*®, R™ y R" son independientemente H, alquilo,
alquilo substituido, cicloalquile, cicloalquilo
substituido, arilo, arilo substituido, arilalquilo,
arilalquilo substituido, heterocarilo, heterocarilo
substituido, heterocicloalquilo, o heterocicloalquilo
substituido

R?6, R?7, R?*®, R?®, R¥, R, R, R¥, R¥, R, R%, RY,

R¥®, R, R', R", y R*? son independientemente H, alquilo,
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alquilo substituido, cicloalquilo, cicloalquilo
substituido, arilo, arilo substituido, arilalquilo,
arilalgquilo substituido, heteroarilo, heteroarilo
substituido, heterocicloalquilo, 0o heterocicloalquiloc
substituido.

En algunas modalidades de la presente invencién, R!
es un alquilo C; a Cg opcionalmente substituido,
alquenilo, algquinilo, cicloalquilo C3; a C; opcionalmente
substituido, heterocicloalquilo Ci a Cq, fenilo
opcionalmente substituido, bifenilo opcionalmente
substituido o un heterocarilo biciclico o monociclico Cs a
C11 opcionalmente substituido. Preferiblemente, R! es
fenilo, opcionalmente substituido con al menos uno de Cl,
F, OCH, t-butilo, alquenilo, alquinileo, hidroxi, amido,
fenoxi, CHaCN, ©bencilo, NHCO;CH3; bifenilo, piridilo,

azepanilo, pirazolilo, tiazolilo, indolilo, indazoliio,

indenilo, ciclopropilo, isopropilo, feniletilo,
aminoalquilo, bencilo, amidoalquilo, morfolina y
furanlilmetilo.

En algunas modalidades de la presente invencién, R?
es alcoxi, halo o CN.

En algunas modalidades de la presente invencién, R!
es un fenilo opcionalmente substituido, wun piridilo
opcionalmente substituido, un pirrolidinilo opcionalmente

substituido, un piridil-N-oxi opcionalmente substituido, o

“
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sustitute se selecciona, por ejemplo, de halo, alquilo C;
a Car cicloalquilo Cs a Cs, alcoxi, amino,
heterocicloalquilo, amincalquilamino. En algunas
modalidades de la presente invencidédn, el sustituto es F,
Br, Cl, metilo, pentilo, metoxi, fenilc, morfolinilo, NHa
o NHCHNH;.

De conformidad con algunas modalidades de la presente

invencién, A es unoc de los siguientes:

(Ta V)
Rgm
/ \N \RTU
\N, R% ,)\ |,
N° Re

,L R»-?f A h‘lIL)\

De conformidad a una modalidad de la presente invencién,
R™® es H o CN y R'®, R' y R! son independientemente H, algquilo
C1 a Cq, alcoxi C; a C¢, o -C(0)2R*® en donde R*® es alquilo Ci
a Cq4.

De conformidad a una modalidad de la presente invencién,
R* y R%! son H.

De conformidad a otra modalidad de 1la presente
invencién, R®, R® y R son H; R¥*® es alquilo C; a Ci

alquenilo; alquinilo; heterocicloarilo Cs a Cg; =CO(CHz)iR%:,
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en donde R es alquilo C; a Cs; haloalquilo; amino;
alquilamino; heterocicloalquilo Cs a C;; heteroarilo Cs a Cy;
o C(0)2R*® en donde R?»®* es etilo; CN; alcoxi; fenilmetilo;
alquilamincalquinilo; alquilaminoalquilo; o metoxialgquilo.

De conformidad a una modalidad de la presente invencién,

Y es O u S.

De conformidad a una modalidad de la presente invencién,
B es O.

En algunas modalidad de la presente invencién, 2 es -
CR™R™ o NR! en donde RY, RM™ y R!® son cada uno H o R?® y R
junto con el carbono al cual se enlazan forman un
ciclopropilo.

La presente invencidén también concierne a composiciones
farmacéuticas que comprenden cantidades terapéuticamente
efectivas de un compuesto de la F6rmula I 6 II, o una sal o
solvato del mismo, Jjuntoc con un portader farmacéuticamente
aceptable.

La presente invencién también proporciona métodos para
el tratamiento contra el céncer que comprende administrar a
un paciente que necesita del mismo, una cantidad
farmacéuticamente efectiva de un compuesto de férmula I o II
0 una sal o© solvato del mismo, gque incluye opclionalmente
administrar al paciente al menos un agente adicional

anticancer.
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DESCRIPCION DETALLADA DE LA INVENCION

La presente invencién proporciona compuestos de las
f6rmulas I y II antes definidas, composiciones farmacéuticas
que emplean tales compuestos, métcdos de elaboracién vy
métodos de uso de tales compuestos.

Se enlistan a continuacién las definiciones de diversos
términos usados para describir los compuestos de la actual
invencién. Estas definiciones aplican a los términos como se
usan a lo largo de la especificacién (a menos que se limite
de otra manera en instancias especificas) ya sea
individualmente o como parte de un grupo mayor.

En esta descripcién, el términc “alquilo”, por si solo o
como parte de otro grupo, se refiere a un radical derivado de
alcano monovalente (hidrocarburo) que contiene de 1 a 12
atomos de carbono a menaﬁ que se defina de otra manera. Los
grupos alquilo preferidos tienen desde 1 a 6 &tomos de
carbono. Un grupo alquilo es un gqrupo de hidrocarburos
saturado, lineal, ciclico o ramificado, opcionalmente
substituide. Los grupos alquilo pueden estar substituidos en
cualquier punto disponible de enlace. Un grupo alquilo que
estd substituido con otro grupc alquilo, también se refiere
como un “grupo alquilo ramificado”. Los grupos alquilo
ejemplares incluyen metilo, etilo, propilo, isopropilo, n-
butilo, t-butilo, isobutilo, pentilo, hexilo, isohexilo,

heptilo, 4,4-dimetilpentilo, octilo, 2,2,4-trimetilpentilo,
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nonilo, decilo, undecilo, dodecilo, y los similares. Los
sustitutos ejemplares incluyen pero no se limitan a uno o méas
de los grupos siguientes: alquilo, arilo, haloc (tal como F,
Cl, Br, I), haloalquilo (tal como CCl; o CF3), alcoxi,
alquiltio, hidroxi, carboxi (-COOH), algquiloxicarbonil (-
C(O)R), algquilcarboniloxi (-OCOR), amino (-NH3z), carbamoil (-
NHCOOR- o -0OCONHR-), urea (-NHCONHR-) o tiol (-SH). En
algunas modalidades preferidas de la presente invencién,‘los
grupos alquilo se substituyen con, por ejemplo, amino,
heterocicloalquilo, tales como grupos morfolina, piperazina,
piperidina, azetidina, hidroxilo, metoxi o heterocarilo tal
como pirrolidina.

El término “alquenilo” en la presente, solo o como parte
de otro grupo se refiere a un radical hidrocarburo lineal,
ramificado o ciclico que contiene de dos a doce Aatomos de
carbono y al menos un doble enlace carbono a carbono. Los
grupos alquenilo también se pueden substituir en cualquier
punto de enlace disponible. Los sustitutos ejemplares para
los grupos alquenilo incluyen aquellos arriba enlistados para
los grupos alquilo e incluyen especialmente grupos
cicloalquilo C3 a C; tales como ciclopropilo, ciclopentilo y
ciclohexilo que se pueden substituir ademds con por ejemplo
amino, oxo, hidroxilo, etc.

El término “alquinilo” en la presente, solo o como parte

de otro grupo se refiere a un radical hidrocarburo lineal,

20/
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ramificado o ciclico que contiene de 2 a 12 &tomos de carbono
y al menos un triple enlace carbono a carbono. Los grupos
alquinilo también se pueden substituir en cualquier punto
disponible de enlace. Los sustitutos ejemplares para los
grupos alquenilo incluyen aquellos arriba enlistados para los
grupos algquilo tales como amino, alquilamino, etc.

Los numeros en el subindice después del simbolo “C”,
definen la cantidad de Atomos de carbono que puede contener
un grupo particuiar. Por ejemplo “alquilo C;-¢”, significa una
cadena de carbone saturada ramificada o lineal, que tiene de
uno a seis Atomos de carbono; los ejemplos incluyen metilo,
etilo, n-propilo, isopropilo, n-butilo, sec-butilo,
iscbutilo, t-butilo, n-pentilo, sec-pentilo, isopentilo, y n-
hexilo. Dependiendo del contexto, “alquilo C;_¢” puede también
referirse a alquileno C,.¢ el cual forma puentes con dos
grupos; los ejemplos incluyen propano-1,3-diilo, butano-1,4-
diilo, 2-metilo-butano-1,4-diilo, etc. “Alquenilo Ca-¢"
significa una cadena de carbono lineal o ramificada que tiene
al menos un doble enlace carbono, carbono, y que tiene de dos
a seis &tomos de carbono; los ejemplos incluyen etenilo,
propenilo, isopropenilo, butenilo, isobutenilo, pentenilo, y
hexenilo. Dependiendo del contexto, “alquenilo Cz.¢”, tamﬁién
se puede referir a alquendiilo C;.¢ el cual se enlaza a dos
grupos; los ejemplos incluyen 1,2-diilo (vinileno), 2-metilo-

2-buteno-1,4-diilo, 2-hexeno-1,6-diilo, etc. “Alquinilo Cz-¢”
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significa una cadena de carbono lineal o ramificada que tiene 2;‘235

al menos un triple enlace carbono a carbono y de dos a seis
atomos de carbono; los ejemplos incluyen etinilo, propinilo,
butinilo, y hexinilo.

Los términos ™“alcoxi” o ™“alquiltio” en 1la presente,
sclos o como parte de otro grupo, denotan un grupo alquilc
como se describe arriba, enlazado a través de una ligadura de
oxigeno (-0-) o una ligadura de azufre (-S-) respectivamente.

El término “alcoxicarbonilo” en la presente, soloc o como
parte de otro grupo, denota un grupo alcoxi enlazado a través
de un grupo carbonilo. Un radical alcoxicarbonilo esté
representado por la férmula -C(O)OR, en donde el grupo R es
un grupo alquilo C;-¢ lineal o ramificado, cicloalquilo, arilo
0 heteroarilo.

El término “alquilcarbonilo” en la presente, solo o eomo
partq de otro grupo, se refiere a un grupo alquilo enlazado a
través de un grupo carbonilo o -C(O)R.

El término “alquilcarboniloxi” en la presente, solo o
como parte de otro grupo, denota un grupo alquilcarbonilo que
se enlaza a través de una ligadura de oxigeno.

El término “arilalquilo” en la presente, solo o como
parte de otro grupo, denota un anillo aromidtico enlazado a un
grupo alquilo (tal como bencilo) como se describe arriba.

El término “arilo” en la presente, solo o como parte de

otro gqrupo, se refiere a anillos arcmidticos biciclicos o
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monociclicos, por ejemplo fenilo, fenilc substituido vy
similares, asi como grupos gque estan fusionados por ejemplo
naftilo, fenantrenilo y similares. Un grupo arilo contiene
asi al menos un anillo que tiene al menos 6 Atomos, con hasta
cinco de estos anillos que estan presentes, que contienen
hasta 22 4tomos en ¢él, con dobles enlaces alternos (en
resonancia) entre los Atomos de carbono adyacentes. o
heterodtomos adecuados. Los grupos arilo se pueden substituir
opcionalmente con unc © mis grupos gque incluyen perc no se
limitan a haldgeno, tales como Br, F o Cl, alquilo, tales
como metilo, etilo, propilo, alcoxi, tales como metoxi o
etoxi, hidroxi, carboxi, carbamoilo, alquiloxicarbonilo,
nitro, alqueniloxi, trifluorometilo, amino, cicloalquilo,
arilo, heterocarilo, ciano, alquilo S(O)p (m=0, 1,2), o tiol.
El término “*amino” en la presente, solo o como parte de
otro grupo se refiere a -NHz. Un “amino” puede opcionalmente
substituirse con uno o dos sustitutos, que pueden ser iguales
o diferentes tal como alquilo, arilo, arilalquilo, alquenilo,
alquinilo, heteroarilo, heterocarilalquilo,
cicloheterocalquilo, cicloheteroalquilalquilo, cicloalquilo,
cicloalquilalquilo, haloalquilo, hidroxialquilo,
alcoxialquilo, tiocalquilo, carbonilo o carboxilo. Estos
sustitutos se pueden ademds substituir con un A4cido
carboxilico, cualquiera de los sustitutos alquilo o arilo

aqui establecidos. En algunas modalidades, los grupos amino
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se substituyen con carboxilo o carbonilo para formar
derivados de N-acilo o N-carbamoilo.

El término “cicloalgquiloc” en la presente, solo o como
parte de otro grupo, se refiere a anillos hidrocarburos
completamente saturados y parcialmente insaturados, de 3 a 9,
preferiblemente de 3 a 7 &4tomos de carbono. AdemAs puede
estar substituido un cicloalquilo. Un cicloalquilo
substituido se refiere a tales anillos que tienen uno, dos, o
tres sustitutos, seleccionados del grupo que consiste de
halo, alquileo, alquilo substituido, alquenilo, alquinilo,
nitro, ciano, oxo {(=0), hidroxi, alcoxi, tioalquilo, -COzH, -
C(=0)H, alquilo CO2, -C(=0)algquilo, ceto =N-OH, =N-O-alquilo,
arilo, heterocarilo, heterociclo, un cetal de cinco o seis
miembros (esto es, 1,3-dioxolano o 1,3-dioxano), NR’R”, -
C(=0)NR’R”, -COzNR'R”, -C(=0)NR’R”, -NR’COR”, =-NR’C(=0)R"”, -
SO,NR’R” y -NR’SO;R”, en donde cada uno de R’ y R” son
independientemente seleccionados de hidrégeno, alquilo,
algquilo substituido, y ciclecalquilo ¢ R’ y R” juntos forman
un anillo heterociclo o heteroarilo.

El término “heterocarilo” en la presente, so0lo o como
parte de otro grupo, se refiere a grupos moncciclicos de 5 o
6 miembros aromaticos substituidos o no substituidos, grupos
biciclicos de 9 o 10 miembros y grupos triciclicos de 11 a 14
miembros, que tienen al menos un heterocdtomo (0, S o N) en al

menos uno de los anillos. Cada anillo del grupo heteroarilo
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gue contiene un heterodtomo, puede contener uno o dos &tomos
de oxigeno o azufre, y/o desde uno hasta cuatro &tomos de
nitrégeno con 1la condicién de gque el nOGmero total de
heterodtomos en cada anillo sea de cuatro o menos y cada
anillo tenga al menos un A&tomo de carbono. Los anillos
fusionados que completan los grupos biciclicos y triciclicos,
pueden contener solamente Atomos de carbono y pueden ser
saturados, parcialmente saturados o insaturados. Los Atomos
de azufre o nitrbdgeno se pueden oxidar opcionalmente, y los
dtomos de nitrégeno se pueden cuaternizar opcionalmente. Los
grupcs heteroarilo gque son biciclicos o triciclicos deben
incluir al menos un anillo completamente aromdtico, perc el
otro anille o anillos fusionados pueden ser aromaticos o no

aromidticos. El grupo heteroarilo se puede unir a cualqﬁier

_Atomo de nitrégeno o carbono disponible de cualquier anillo.

El sistema de anillo de hetercarilo puede contener cero, uno,
dos, o tres sustitutos, seleccionados del grupo que consiste
de halo, alquilo, algquilo substituido, alquenilo, alquinilo,
arilo, nitro, ciano, hidroxi, alcoxi, tioalquilo, -COzH, -
C(=0)H, -CO2-alquilo, -C{=0)alquilo, ' fenilo, bencilo,
feniletilo, feniloxi, feniltio, cicloalquilo, cicloalquilo
substituido, heterociclo, hetercarilo, -NR’R”, -C(=0)NR’'R”, -
CO2NR’'R”, -C(=0O)NR’R”, -NR’CO2’R”, -NR’C(=0)R”, -SOzNR‘R*, y -
NR’SO2'R”, donde cada uno de R’ y R” se selecciona

independiente de hidrégeno, alquilo, alquilc substituido y
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cicloalquilo o R’ y R” juntos forman un anillo de heterocicloe
o heteroarilo.

Los grupos heteroarilo monociclicos ejemplares incluyen
pirrolilo, pirazolilo, pirazolinilo, imidazolilo, oxazolilo,
diazolilo, isoxazolilo, tiazolilo, tiadiazolilo,
isotiazolilo, furanilo, tienilo, oxadiazolilo, @piridilo,
pirazinilo, pirimidinilo, piridazinilo, triazinilo . Y
similares.

Los grupos heteroarilo biciclicos ejemplares incluyen
indolilo, benzotiazolilo, benzodioxolilo, benzoxaxolilo,
benzotienilo, quinolinilo, tetrahidroisoquineclinilo,
isoquinolinilo, benzimidazolilo, benzopiranilo, indeolizinilo,
benzofuranilo, cromonilo, cumarinilo, benzopiranilo,
cinolinilo, quinoxalinilo, indazolilo, pirrolopiridilo,
furopiridinilo, dihidroisoindolilo, tetrahidroquinolinilo, ¥y
similares. .

Los grupos heteroarilo triciclicos ejemplares incluyen
carbazolilo, benzidolilo, fenantrolinilo, acridinilo,
fenantridinilo, xantenilo y similares.

El término “heterocicloalquilo” en la presente solo o
como parte de otro grupo, se refiere a un grupo cicloalquilo
(no aromatico) en el cual uno de los &tomos de carbono en el
anillo se reemplaza por un heterodtomo seleccionade de O, S,
o N, y en el cual hasta tres atomos de carbono adicionales se

pueden reemplazar por los heteroatomos. El término

207
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“heterocicloalquilo”, en la presente soclo o como parte de
otroc grupo, se refiere a un sistema de anillo moneociclico
saturado, estable o parcialmente insaturado que contiene de 5
a 7 miembros de anillo de Atomos de carbono y otros &tomos
seleccionados de niltrégeno, azufre y/u oxigeno. Un anillo
heterociclico puede ser un anillo monociclico de 5, 6 o 7
miembros y contiene uno, dos, o tres heteroidtomos
seleccionados de nitrégeno, oxigeno y/o azufre. El1 anillo
heterociclico se puede substituir opcicnalmente 1lo cual
significa que el anillec heterociclico se puede substituir en
una o mas posiciones de anillo substituibles por uno o mas
grupos seleccionados independientemente de alquilo
(preferiblemente alquilo inferior), heterocicloalquilo,
heteroarilo, alcoxi (preferiblemente alcoxi inferior), nitro,
monocalquilamino (preferiblemente un alquilamino inferior),
dialquilamino (preferiblemente un dialquilaminc inferior),
ciano, halo, halocalquilo (preferiblemente trifluorometilo),
alcanoilo, aminocarbonilo, monoalquilaminocarbonilo,
dialquilaminocarbonilo, alquil amido (preferiblemente
alquilamido inferior) alcoxialquilo (preferiblemente alqoxi
inferior alquilo[inferior]), alcoxicarbonilc (preferiblemente
un alcoxicarbonilo inferlor), alquilcarboniloxi
(preferiblemente un alquilcarboniloxi inferior), y arilo
(preferiblemente fenilo), el arilo estando opcionalmente

substituido por halo, alquilo inferior y grupos alcoxi
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inferior. Ejemplos de tales grupos heterocicloalquilo
‘incluyen piperazina, piperidina, morfolina, homomorfolina,
tiomorfolina, pirroclidina y azetidina.

Un grupc heteroarilo o heterocicloalquilo puede ser
también un anillo biciclico de 8-11 miembros que consiste de
dtomos de carbono, y contiene uno, dos, o tres heterodtomos
seleccionados de nitrégeno, oxigeno y/o azufre. Algunos
anillos biciclicos preferidos incluyen benzodioxol,
quinoxalina, indolilo, y quinolinilo. El término
“opcionalmente substituido” como se refiere a “heteroarilo” o
heterocicloalquilo en 1la presente indica que el grupo
heterociclilo se puede substituir en una o mas posiciones

substituibles del anillo, por uno o mas grupos

. independientemente seleccionados de alquilo (preferiblemente

alquilo inferior), alcoxi (preferiblemente alcoxi inferior),
nitro, monoalquilamino (preferiblemente un alquilamino

inferior), dialquilamino (preferiblemente un dialquilamino

inferior), ciano, halo, haleoalquilo (preferiblemente
trifluorometilo), alcanoilo, aminocarbonilo,
monoalquilaminocarbonilo, dialquilaminocarbonilo, alquil

amido (preferiblemente alquilamido inferior) alcoxialquilo

(preferiblemente alcoxi inferior[inferior]alquilo),
alcoxicarbonilo (preferiblemente un alcoxicarbonilo
inferior), alquilcarboniloxi (preferiblemente un

alquilcarboniloxi inferior), Yy arilo (preferiblemente
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fenilo), el arilo estando opcionalmente substituido por halo,
alquilo inferior y grupos alcoxi inferior.

El término “hetercdtomo” significa O, S o N,
seleccionado en una base independiente. Se debe observar que
cualquier heterodtomo con valencias no satisfechas, se supone
que tlene un &tomo de hidrégenc para satisfacer las
valencias.

El término “halégeno” o “halo” se refiere a cloro,
bromo, fldor o yodo seleccicnados en una base independiente.

El término égente “anticancerigeno” incluye

cualquier agente conocido que sea Gtil para el

tratamiento contra el cancer incluyendo 17a-
Etinilestradiol, Dietilestilbestrol, Testosterona,
Prednisocna, Fluoximesterona, Dromostanolona
propionato, Testolactona, Megestrolacetato,

Metilprednisolona, Metil-testosterona, Prednisoclona,
Triamcinolona, clorotrianiseno, Hidroxiprogesterona,
Aminoglutetimida, Estramustina,
Medroxiprogesteronoacetato, Leuprolida, Flutamida,
Toremifeno, Zoladex, inhibidores de la matriz de
metaloproteinasa, inhibidores VEGF, que incluyen
anticuerpos VEGF tales c¢omo Avastina y moléculas
pequefias tales como ZD6474 y SU6668, vatalanib, BAY-
43-9006, SU11248, <CP-547632 y CEP-7055 también se

incluyen. Los anticuerpos Anti-Her2 de Genentech (tal

210
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como Herceptina) también se pueden utilizar. Los
inhibidores adecuados EGFR incluyen gefitinib,
erlotinib y cetuximab. Los inhibidores Pan Her

incluyen canertinib, EKB-56% y GW-572016. También se
incluyen 1los inhibidores Src, dasatinib (BMS-354825)
asi como Casodex® (bicalutamida, Astra Zeneca},
Tamoxifen, inhibidores de la MEK-1 cinasa, inhibidores
de MAPK cinasa, inhibidores PI3 e inhibidores PDGF
tales como imatinib., También se incluyen agentes
antiangiogénicos y antivasculares los <cuales por
interrupcién del flujo sanguineo a los tumores
sd6lidos, producen células de cancer guiescentes al
suprimirles la nutricién. La castracién, que también
produce carcinomas que dependen de andrdégenos no
proliferativos también se puede utilizar. También se
incluyen los inhibidores IGF1R, inhibidores de
tirosina cinasas no receptoras Y receptoras e
inhibidores de 1la seflalizacién de integrina. Los
agentes anticdncer adiciconales incluyen agentes ﬁue
estabilizan 1los microtdibules tales como paclitaxel
(también conocido como Taxol®), docetaxel {también
conocido como Taxotere®), 7-O-metiltiometilpaclitaxel
(descrite en 1la E.U.A. 5,646,176), 4-desacetil-4-
metilcarbonatopaclitaxel, 3’-tert-butil-3’-N-tert-

butiloxicarbonil-4-desacetil-3’-defenil-3’-N-

%0\(
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desbenzoil-4-0-metoxicarbonil-paclitaxel (descrito en
USSN 09/712,352 presentada el 14 de Noviembre 2000),
C-4 metil carbonato paclitaxel, epotilona A, epotilcna
B, epotilona C, epotilona D, desoxiepotlilona A,
desoxiepotilona B, [1S-
(1R*,3R*(E),7R*,105*,11R*, 12R*,165*]]-7-11-dihidroxi-
8,8,10,12,16-pentametil-3~[1l-metil-2-(2-metil-4-
tiazolil)etenil]-4-aza-17-
oxabiciclo({14.1.0)heptadecan-5,9-diona (descrita en WO
99/02514), [15—[1R*,3R*(Ei,7R*,105*,11R*,12R*,163*]]—
3-[2-[2-(aminometil)-4-tiazolil]-1-metiletenil]-7,11-
dihidroxi-8,8,10,12,16-pentametil-4-17- .
dioxabiciclo[14.1.0]-heptadecan-5,9~diona (descrita en
USP 6,262,094) y derivados de los mismos; y agentes
diasruptores de microtibulos. También son adecuados los
inhibidores CDK, un inhibidor del <c¢iclo celular
antiproliferativo, epidofilotoxina, una enzima
antineopléastica, un inhibidor de topoisomerasa,
procarbazina, mitoxantrcona, complejos de coordinacién
del platino tales como cisplatina y carboplatina;
modificadores de la respuesta biolégica, inhibidores
de crecimiento, agentes terapéuticos antihormonales,
leucovorin, tegafur Y factores del crecimiento

hematopoyético.

Los agentes cltotdxicos adicionales incluyen

3l
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melfalan, hexametil melamina, tiotepa, citarabina,
idatrexato, trimetrexato, dacarbazina, L-asparaginasa,
camptotecina, topotecan, bicalutamida, flutamida,
leuprolida, derivados de piridobenzoindol, interferones e
interleucinas.

La N-oxi piridina se refiere a un anillo de piridina
que tiene un oxigenc substituido en el atomo N del anillo
de piridina.

Cuando un grupo funcional se denomina “protegido”,
esto significa que el grupo estd en una forma modificada
para excluir reacciones colaterales indeseables en el
sitio protegido. Los grupos protectores adecuados para los
compuestos de la presente invencidén, se reconocerén de la
solicitud actual tomando en cuenta el nivel de experiencia
en la técnica, y con referencia a los libros de textos
estdandar tal como Greene, T. W. Et al., Protective Groups
in Organic Synthesis, Wiley, N.Y. (1991).

Como se usa en la presente, el término “paciente”
abarca todas las especies de mamiferos.

La frase “sales farmacéuticamente aceptables” como se
usa en la presente, a menos que se indique de otra manera,
incluye sales de grupos d4dcidos o bdsicos que pueden estar
presentes en los compuestos de las Férmulas I y II. Los
compuestos de las Fébrmulas I y II que son basicos en

nhaturaleza pueden formar una amplia variedad de sales con

25
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diversos acidos organicos e inorganicos. Los acidos que sé
pueden usar para preparar sales de adicién Acida
farmacéuticamente aceptables de tales compuestos bdisicos de
l;s Férmulas I y II son aquellas que forman sales de adicién
Acidas no toxicas esto es, sales que contienen aniones
farmacolégicamente aceptables tales como sales de
clorohidrato, bromchidrato, yodohidrato, nitrato, sulfato,
bisulfato, fosfato, fosfato &cido, isonicotinato, acetato,
lactateo, salicilato, <citrato, citrato 4cido, tartrato,
pantotenato, bitartrato, ascorbato, succinato, maleato,
gentisinato, fumarato, gluconato, glucaronato, sacarato,
formiato, benzoato, glutamato, metansulfonato, etansulfonato,
bencenosulfonato, p-toluensulfonato y pamoato [esto es, 1,1~
metileno-bis-(2-hidroxi-3-naftoato)].

Los compuestos de la presente invencién tienen la

siguiente Férmula I o II:

n, R (RY), R}
G!J:EfTWT,N\E,Z\IFAkR,' ’:Effjr,n\g,n‘
e ? Sy

que incluyen sales farmacéuticamente aceptables de los
mismos, en donde:
R' es H, alquilo, alquilo substituido, cicloalquilo,

cicloalquila substituido, arilalquilo, arilalquilo

2
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substituido, arilo, arilo substituido, alquenilo, alquenilo
substituido, alquinilo, alquinilo substituido, heteroarilo,
heteroarilo substituido, heterociclo, heterociclo
substituido, hetercarilalquilo, heteroarilalquilo
substituido, heterocicloalquilo, 0 heterocicleoalquilo
substituido;

cada R? es independientemente, H, halégeno, ciano, NOa,
OR’, NR°R’, alquilo, alquilo substituido, cicloalguilo,
cicloalquilo substituido, arilo, arilo substituido,
heteroarilo, heterocarilo substituido, heterociclo,
heterociclo substituido, arilalquiloe, arilalaquile
substituido, heterocicloalquilo, o] heterociclecalquilo
substituido;

B es O, NR?, S, 50, 802, CR’RY;

V es NR' o - (CR'IR'®),-;

W o X son independientemente C o N;

Y es 0, S, o NR';

z es -CRJRM-, - (CRYRM),NR-;

1l tiene un valor de 0 a 4;

m tiene un valor de 0 a 2;

n tiene un valor de 0 a 4;

p tiene un valor de 0 a 4,
con la condicién de que si p es 0, R! no es fenilo;

A es:
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Q es CR;

D es CR® o N;

G es S, O u NR?!, con la condicién de que si A es

4, M‘ZIE&

y G es S, R' no es un grupo fenilo substituido;

R}, R3 RS, R7, R R!Y y R!® son cada uno
independientemente H, alquilo, alquilo substituido,
cicloalquilo, cicloalquilo substituido, arilo, arilo
substituido, heteroarilo, hetercarilec substituido,
heterocicloalquilo, o heterocicloalguilo

substituido;

R' es arilo, arilo substituido, heteroarilo, heteroarilo
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substituido, heterocicloalquilo, o heterocicloalgquilo
substituido;
R®* y RY¥ son independientemente H, halégeno, alquilo,

alquilc substituido, cicloalquilo, cicloalquilo substituido,

arilo, arilo substituido, heterocarilo, hetercarilo
substituido, heterocicloalquilo, o heterocicloalquilo
substituldo;

R es H, alquilo, alquilo aubstituido, CN, NOz o
SO,NH;;

R, R, RS, RY y R'® son independientemente H,
halégeno, alquilo, alquilo substituido, cicleoalquilo,
cicloalquilo substituido, arilo, arilo substituido,
heteroarilo, hetercarilo substituido, heterociclo,
heterociclo substituido o tomados juntos para formar un
anillo heterociclico o carbociclico desde 3 a 8 Atomos;

R'6, R!7, R!®, R2°, R%2, R?¥?, RS0, RS!, RS2, RS, RS, RSS,
R, R, R®, R, R, R™, R, R™ y R', son

independientemente H, halégeno, NO;, cianc, OR?®, NR?*'R?,

. CO2R?*?, C(0)NR¥RY, s0,R¥%, 50,NR¥RY, NR¥¥350,R%*®, NRC(0)R%®,

NR¥CO.R'®, -CO(CH:2);R'!; ~CONH(CH;)1R*?, alquilaminoalquilo,
alquilaminoalquinilo, alquilo C;3; a Cg, alquilo C; a Cg
substituido, cicloalquilo C3 a C,, cicloalquilo C; a Cs
substituido, alquenilo, alquenilo substituido, alquinilo,
alquinilo substituido, hidroxialquilo, arilo, arilo

substituido, heteroarilo, heterocarilo substituido,
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arilalquilo, arilalquilo substituido, heterocicloalquilo;,&

o heterocicloalquilo substituido;
R'® es H o ciano;
R* y R?* son independientemente H, alquilo C; a Cg ©

alquilo C; a Cg substituido;

R*®, R™ y R" son independientemente H, alquilo,

alquilo substituido, cicloalquilo, cicloalquilo
substituido, arilo, arilo substituido, arilalquilo,
arilalquilo substituido, heteroarilo, heteroarilo

substituido, heterocicloalquilo, (o] heterocicloalquilo

substituido

R?, R?7, R?®, R?, R®, R®, R%, R®, R*, R%, R%, R¥, R,
R¥, R, R*, y R*2 son independientemente H, alquilo, alguilo
substituido, cicloalquilo, ciclcalqulilo substituido, arilo,
arilo substituido, arilalquilo, arilalquilo substituido,
heteroarilo, heteroarilo substituido, heterocicloalquilo, o
heterocicloalquilo substituido.

La invencién también proporciona un método para tratar
una enfermedad proliferativa, tal como céncer, para
administrar a un paciente que necesite de tal tratamiento en
una cantidad efectiva de un compuesto de la Férmula I o II,
como se define arriba.

En otra modalidad, la invencién proéorciona un método
para el tratamiento contra una enfermedad proliferativa por

medio de la modulacidén de la Met cinasa al administrar a un
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paciente que necesita de tal tratamiento, una cantidad
efectiva de un compuesto de férmula I é II como se define
arriba, en combinacién (simultdneamente o secuencialmente)

con al menos algun otro agente anticancerigenos. En una

' modalidad preferida, la enfermedad proliferativa es cancer.

La invencién proporciona ademéas composiciones

farmacéuticas que comprenden compuestos que tienen la férmula
I 6 IT junto con un portador farmacéuticamente aceptable.

MAs especificamente, los compuéstos de las férmulas I y
IT son utiles en el tratamiento contra una variedad de
canceres, incluyendc pero no limitado a los siguientes:

a) carcinoma incluyendo aquel de la vejiga, mama,
colon, rifnén, higado, pulmén, incluyendo céncer de pulmén de
célula pequefia, esdéfago, vesicula biliar, ovario, péancreas
estémaqgo, cdncer cérvico, tiroides, préstata y piel
incluyendo carcinoma de célula escamosa.

b) tumores hematopoyéticos de linaje linfoide
incluyendo leucemia, 1leucemia linfocitica aguda, leucemia
linfloblédstica aguda, 1linfoma de células B, lipfoma de
células T, linfoma de Hodgkin, linfoma que no es Hodgkin,
linfoma de célula vellosa, y linfoma de Burkett.

c) tumores heﬁatopoyéticos de linaje mieloide
incluyendo leucemias miel6genas agudas y crénicas, sindrome
mielodisplastico y leucemia promielocitica.

d) tumores de origen  mesenquimal, incluyendo
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fibrosarcoma y rabdomiosarcoma.

e) tumores del sistema nervioso central y periférico
incluyendo astrocitoma, neuroblastoma, glioma y schwancmas y

f) otros tumores incluyendo melanoma, seminoma,
teratocarcinoma, osteosarcoma, xenoderoma pigmentosum,
gueratoctantoma, céncer folicular de tiroides y sarcoma de
Kaposi.

Debido al papel clave de las proteinas cinasas en la
regulacién de 1la proliferacién celular en general, los
inhibidores pueden actuar como agentes <citoestaticos
reversibles gque pueden ser Gtiles en el tratamiento contra
cualquier proceso de enfermedad que caracterice la
proliferacidén celular anormal por ejemplo, hiperplasia
prostatica benigna, poliposis adenomatosa familial,
neurofibromatosis, aterosclerosis, fibrosis pulmonar,
artritis, psoriasis, glomerulonefritis, restenosis que sigue
a la angioplastia o cirugia vascular, formacién de cicatrices
hipertréficas, enfermedad inflamatoria del intestino, rechazo
de transplantes, choque endotéxico e infecciones fungales.

Los compuesteos de Férmulas I y II como moduladores de la
apoptosis serdn ddtiles en el tratamiento contra céncer
(incluido pero no limitado a aquellos tipos aqui mencionados
arriba), infecciones virales (incluido pero no limitado al
virus del herpes, virus de viruela, virus de Epstein-Barr,

virus Sindbis y adenovirus), prevencién del desarrollo del
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SIDA en individuos infectados por VIH, enfermedades
autoinmunes (incluido pero no limitado a lupus eritematoso
sistémico, glomerulonefritis mediada autoinmune, artritis
reumatoide, psoriasis, enfermedad inflamatoria del intestino
y diabetes mellitus autoinmune, trastornos neurodegenerativos
(incluide pero no 1limitado a enfermedad de BAlzheimer,
demencia relacionada con el SIDA, enfermedad de Parkinson,
esclerosis lateral amiotréfica, retinitis pigmentosa, atrofia
muscular espinal, vy degeneracién cerebelar), sindromes
mielodisplasticos, anemia aplastica, lesién isquéﬁica
asociada con los infartos al miocardio, apoplejia y lesién
por repurfusién, arritmia, aterosclerosis, enfermedades del
higado relacionadas con el alcohol o inducidas por toxina,
enfermedades hematoldgicas (incluido pero no limitado a
anemia crénica Y anemia aélastica), enfermedades
degenerativas de sistema misculo esqueletal (incluido pero no
limitado a osteoporosis y artitris), rinosinusitis sensible a
la aspirina, fibrosis quistica, esclerosis miltiple,
enfermedades del rifidn y dolor por cancer.

Los compuestos de Férmulas I y II pueden modular el
nivel de ARN celular y la sintesis del ADN. Estos agentes
serian por 1lo tanto atiles en el tratamiento contra
infecciones virales (incluido pero no limitado a VIH, virus
de papiloma humano, virus de herpes, virus de la viruela,

virus de Epstein-Barr, virus Sindbis y adenovirus).
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Los compuestos de las Férmulas I y II pueden ser Gtiles
en el quimioprevencién del cancer. lLa guimioprevenciédn se
define como que inhibe el desarrollo de un céncer invasivo
por el bloqueo del inicio del evento mutagénico o al bloquear
el avance de la células premalignas que ya han padecido una
lesién o inhibir la recurrencia de tumores.

Los compuestos de Férmulas I y II también pueden ser
Utiles en la anglogénesis de tumor y la metastasis.

Se ha encontrado gque algunos compuestos de la presente
invencién, inhiben las proteina cinasas diferentes a Met,
tales como aquellos en la familia Trk de 1las proteina
cinasas.

Los compuestos de esta invencidén también pueden ser
dtiles en combinacién (administrados juntos o
secuencialmente) con tratamientos conocidos para el céncer
tales como terapia por radiacién o con agentes citotdxicos o
citoestaticos, tales como por ejemplo, pero no limitado a,
agentes interactivos del ADN, tales como cisplatina o
doxorubicina, inhibidores de topoiscmerasa II tales como
etopésido, inhibidores de topoisomerasa I tales como CPT-11 o
topotecan; agentes de interaccién de tubulina, tales como
paclitaxel, docetaxel o 1las epotilonas (por ejemplo,
ixabepilona), ya sea que se presenten naturalmente o
sintéticos; agentes hormonales, tales como tamoxifen;

inhibldores de la timidilato sintasa, tales como el 5~

A%
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fluorouracil; y antimetabolitos, tales como metotrexato, 552;5

otros inhibidores de la tirosina cinasa tales como Iressa y
0SI-774; inhibidores de la angiogénesis; inhibidores EGF;
inhibldores VEGF; inhibidores CDK; inhibidores SRC;
inhibidores c-Kit; inhibidores Her % y anticuerpos
monoclonales dirigidos contra receptores del factor de
crecimiento tales como erbitux (EGF) y herceptin (BHer2).

Las composiciones farmacéuticas que <contienen el
ingrediente activo pueden estar en una forma adecuada para
uso oral, por ejemplo, como tabletas, trociscos, grageas,
suspensiones acuosas o aceitosas, polvos dispersables o
granulos, emulsiones, cApsulas duras o suaves o jarabes o
elixires. Las composiciones pretendidas para uso oral se
pueden preparar de acuerdo con cualquier método conocido en
el arte, para la fabricacién de composiciones farmacéuticas y
tales composiciones pueden contener uno o mas agentes
seleccionados del grupo que consiste de agentes edulcorantes,
agentes saborizantes, agentes colorantes, y agentes
conservadores, con objeto de proporclonar preparaciones con
buen sabor y presentables farmacéuticamente. Las tabletas
contienen un ingrediente activo en mezcla con excipientes
farmacéuticamente aceptables no téxicos que son adecuados
para la fabricacién de tabletas. Estos excipientes pueden ser
por ejemplo, diluyentes inertes tales como carbonato de

calcio, carbonato de sodio, 1lactosa, fosfato de calcio, o



10

15

20

25

37

fosfato de sodio, agentes de granulacién y desintegracién por
ejemplo, celulosa microcristalina, croscarmelosa de sodio,
almidén de maiz o &cido alginico, agentes de enlace por
ejemplo, almiddn, gelatina, polivinilpirrolidona, o acacia y
agentes lubricantes por ejemplo estearato de magnesio, Acido
estedrico o talco. Las tabletas pueden estar sin recubrir o
se pueden recubrir por técnicas conocidas para ocultar el
sabor desagradable del farmaco o retrasar la desintegracién y
absorcién en el tracto gastrointestinal y con ello provocar
una accién sostenida durante un periodo prolongado. Por
ejemplo se puede emplear un material que oculta el sabor
soluble en agua tal como hidroxipropil-metilcelulosa o
hidroxipropil-celulosa o un material que retrasa el tiempo
tal como etil celulosa, butirato del acetato de celulosa.

Las formulaciones para uso oral también pueden
presentarse como capsulas de gelatina dura en donde el
ingrediente activo se mezcla con un diluyente sélido inerte,
por ejemplo, carbonato de calcio, fosfato de calcio o caolin,
c como céapsula de gelatina suave en donde el ingrediente
activo se mezcla con un portador soluble en agua tal como
polietilenglicol o un medio aceitoso, por ejemplo, aceite de
cacahuate, parafina liquida, o aceite de olivo.

Las suspensiones acuosas contienen el material activo en
mezcla con excipientes apropiados para la fabricacién de

suspensiones acuosas. Tales excipientes son agentes de

3vf
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suspensién, por ejemplo carboximetil celulosa de sodio, metil.zjys/
celulosa, hidroxipropilmetil-celulosa, alginato de sodio,
polivinil-pirrolidona, goma de tragacanto y goma de acacia;
agentes dispersantes o humectantes pueden ser una fosfatida
5 que se presenta naturalmente, por ejemplo, lecitina o
productos de condensacién de Oxido de alquileno con Aacidos
grasos, por ejemplo, estearato de polioxietileno, o productos
de condensacidén de 6xido de etileno con alcoholes alifiticos
de cadené larga, por ejemplo, heptadecaetilen-oxicetanol o
10 productos de condensacién de ¢xido de etileno con ésteres
. parciales derivados de 4cidos grasos y un hexitol tal como
monooleato de polioxietilen sorbitdn, o productos de
condensacién de 6xido de etileno con ésteres parciales
derivados de 4&cidos grasos y anhidridos de hexitol, por
15 ejemplo, monooleato de polietilen sorbitan. Las suspensiones
acuosas también pueden contener uno o mas conservadores, por
ejemplo, etilc o n-propil p-hidroxibenzoato, uno o mas
agentes colorantes y uno o mas agentes saborizantes y uno o
mas agentes edulcorantes tales como sacarosa, sacarina o
20 agpartame.

Las suspensiones -aceitosas pueden formularse al
suspender el ingrediente activo en aceite vegetal, por
ejemplo, aceite de cacahuate, aceite de olivo, aceite. de
ajonjoli o aceite de coco, o un aceite mineral tal como

25 parafina liquida. Las suspensiones aceitosas pueden contener
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un agente espesante, por ejemplo, cera de abeja, parafina
dura, o alcohol cetilico. Los agentes edulcorantes tales como
aquellos establecidos arriba, y agentes saborizantes pueden
agregarse para proporcionar una preparacién oral de buen
sabor. Estas composiciones pueden conservarse por la adicién
de un antioxidante tal como hidroxianisol butilado o alfa-
tocoferol.

Los polvos y granulos dispersables apropiados para 1la
preparacién de una suspensién acuosa por la adicién de agua
proporcionan el ingrediente activo en mezcla con un agente
dispersante o humectante, agente de suspensién y uno o mas
conservadores. Los agentes dispersantes o humectantes
apropilados y agentes de suspensién se ejemplifican por
aquellos ya mencilonados arriba. Los excipientes adicionales,
por ejemplo, agentes edulcorantes, saborizantes y colorantes
también pueden presentarse. Estas composiciones pueden
conservarse por la adicién de un antioxidante tal como &cido
ascérbico.

Las composiciones farmacéuticas de la invencidn también
pueden estar en forma de emulsicnes de aceites en agqua. La
fase aceitosa puede ser un aceite vegetal por ejemplo, aceite
de olivo o aceite de cacahuate ¢ un aceite mineral, por
ejemplo, parafina liquida o mezclas de estos. Los agentes
emulsificantes adecuados pueden ser fosfatidas que se

presentan naturalmente, por ejemplo, lecitina de frijol de

v,
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soya o ésteres parciales derivados de 4acidos grasos vy
anhidridos de hexitcl, por ejemplo, monccleato de sorbitén y
productos de condensacién de los ésteres parciales con 6xido
de etileno por ejemplo, monooleato de polioxietilen sorbitén.
Las emulsiones también pueden contener edulcorantes, agentes
saborizantes, conservadores y antioxidantes.

Se pueden formular los jarabes y elixires con agentes
edulcorantes por ejemplo, glicerol, propilen glicol, sorbitol
o sacarosa. Tales formulaciones también pueden contener un
emulgente, o conservador, agentes saborizantes y colorantes,
y antioxidantes.

Las composiciones farmacéuticas pueden estar en forma de
soluciones acuosas inyectables. Entre 1los vehiculos vy
solventes adecuados aceptables que se pueden emplear estAn el
agua, solucidén de Ringer, y solucién isoténica de cloruro de
sodio.

La preparacién inyectable estéril también puede ser una
microemulsién de aceite en agua inyectable estéril, en donde
se disuelve el ingrediente activo en la fase aceitosa. Por
ejemplo, el ingrediente activo se puede disolver primero en
una mezcla de aceite de soya y de lecitinma. La solucién
aceltosa luego se introduce en una mezcla de agua y de
glicerol y se procesa para formar una microemulsién.

Las soluciones inyectables o microemulsiones se pueden

introducir en el torrente sanquineo de un paciente por

27
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administrar la solucidén o la microemulsidén en una forma tal
gque se mantenga una concentracidén constante en circulacién
del compuesto actual. Con objetoc de mantener tal
concentracién constante, se puede utilizar un dispositivo de
suministro intravenoso continuo. Un ejemplo de tal
dispositivo es el Deltec CADD-PLUS.TM. modelo 5400 de
bomba intravenosa.

Las composiciones farmacéuticas pueden estar en
forma de una suspensién oleaginosa o acuosa inyectable estéril
para administracién intramuscular Yy subcuténea. Esta
suspensién se puede formular de acuerdo al arte conocido,
usando aquellos agentes de dispersidén o humectantes adecuados
Yy agentes de suspensaidn que han sido mencionados
anteriormente. La preparacién inyectable estéril puede ser
también una solucién inyectable estéril o una suspensién en un
diluyente o solvente no téxico parenteralmente aceptable por
ejemplo, como wuna solucién en 1,3-butanodiol. Ademas se
emplean convencionalmente los aceites fijos estériles como un
solvente o un medio de suspensién. Para este propésito se
puede emplear cualquier aceite fijo blando incluyende mono o

diglicéridos sintéticos. Ademas los &cidos grasos tal como el

. acido oleico encuentran uso en la preparaciédn de inyectables.

Los compuestos de las férmulas I y II también se pueden

administrar en forma de supositorios para administracién
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rectal del farmaco. Estas composiciones se pueden preparar al mezclar
el farmaco con un excipiente no irritante adecuado que es sbélido a
temperaturas ordinarias, pero es liquido a la temperatura rectal, y se
fundiréd por lo tanto en el recto para liberar el farmmaco. Tales
materiales incluyen manteca de cacao, gelatina glicerinada, aceites
vegetales hidrogenados, mezclas de polietilenglicoles de diversos pesos
moleculares y ésteres de aAcidos grasos del polietilenglicol.

Para uso loccal, se emplean cremas, unglientos, .soluciones o
suspensiones etc., gque contienen el coampuesto de férmmla I (Para
propbsitos de esta aplicacién, la aplicacidén tépica debe incluir
lavados bucales y gargarismos).

Los compuestos de la presente invencién se pueden administrar en
forma intranasal, por medic del uso tépico de wvehiculos intranasales
adecuados y dispositivos de suministro, o por medio de vias
transdermales, usando aquellas formas de parches para la piel
transdermales bien conocidos por aquellos de experiencia ordinaria en
la técnica. Para administrarse en forma de un sistema de suministro
transdermal, la administracién de dosis sera por supuesto continua mas
que intermitente a lo largc del régimen de dosis. Los campuestos de la
presente invencién también se pueden suministrar como un supositorio
que eamplea bases tal camo manteca de cacao, gelatina glicerinada,
aceites vegetales hidrogenados, mezclas de polietilenglicoles de
diversos pesos moleculares, y ésteres de 4&cidos grasos del
polietilenglicol.

Cuando se administra un compuesto de conformidad con esta

39
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invencién en un sujeto humano, la dosis diaria se determinara
nommalmente por el médico que recete ocon la dosis que varia
generalmente de acuerdo con la edad, peso, sexo y respuesta del
paciente en lo individual, asi como la severidad de los sintamas del
paciente.

Si se formula camo una dosis fija, tales productos de cambinacién
emplean los compuestos de esta invencidn dentro del intervalo de d;osis
antes descrito, y el otro agente o tratamiento farmacéuticamente activo
dentro de su intervalo de dosis aprobado. lLos campuestos de férmulas I
y II también se pueden administrar secuencialmente con agentes
citotdxicos o anticdncer conocides cuande es inadecuada una fornmulacidn
de cambinacién. ILa invencién no se limita en la secuencia de
administracién; los campuestos de las férmulas I y II se puede
administrar previo o después de la administracién de los agentes
anticancer o citotdxicos conocidos.

Ciertos campuestos de las férmulas I y II se pueden preparar
generalmente de acuerdo a los siguientes Esquemas de Reaccién 1-16. Los
campuestos se sintetizan facilmente usando métodos sintéticos conocidos
por aquellos expertos en la técnica. los tautémeros y los solvatos (por
ejemplo, hidratos) de los compuestos de las férmulas I y II también
estdn dentro del alcance de la presente invencién. Se conocen
generalmente en el arte los métodos de solvatacién. De esta manera los
campuestos de la invencién actual pueden estar en foma libre o
hidratada y se pueden obtener por los métodos ejemplificados por los

siguientes Esquemas de Reaccidn.
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En general, los heterociclos fusionados deseados se pueden 53\

preparar usando las vias -sintéticas detalladas en los Esquemas de
Reaccién 1-3. El grupo residual (Lg) tal como un halégeno (o triflato)
de un heterocicle (A por lo cual las posiciones abiertas se pueden
substituir opcionalmente) 1, se puede desplazar con un fenol 2
substituido para suministrar el éter 3 (Esquema de Reaccién 1). Los
grupos A-1g se pueden preparar sSe acuerdo con los: procedimientos
generales detallados en por ejemplo, Hunt, J. T et al. WO 00/071129;
Hunt, J. T. et al. J. Med. Chem. 2004, 47, 4054-4059; Leftheris, K. et
al. WO 02/040486; Mastalerz, H. et al. WO 03/042172; Dyckman, A. et
al., WO 03/091229; Vite, G. D. et al. WO 04/054514; Salvati, M.E. et
al. WO 03/082208; Thibault, C et al. Org. Lett. 2003, 5, 5023-5025;
Zhang, 2 et al., J. Org. Chem. 2002, 67, 2345-2347; Itoh, T et al. J.
Heterocyclic Chem. 1982, 19, 513-517; Tedder, M. E. et al. Biocorg. Med.
Chem. Lett, 2004, 14, 3165-3168; Dorn, H. et al. J, Parkt Chem. 1982,
324, 557; Sanghvi. Y. S. et al. J. Med. Chem. 1989, 32, 945-951;
Temple, C. Jr et al. J. Org., Chem. 1972, 37, 3601-3604, Hurst J. et
al. EP119774; Hurst J. et al. EP151962; Ward, R. W et al. EP152910;
Luzzio, M.J. et al WO 01/094353; Marx, M.A. et al. WO 03/000194;
Boschelli. D.H. et al. WO 04/048386; He, M., et al. WO 05/021554;
Barker, J.M. et al. J. Chem, Res., Synopses 1986, 4, 122-123, las
descripciones de las cuales se incorporan en la presente cam
referencia. La reduccidén del grupo nitro del intermediario 3 con por
ejemplo, polvo de zinc y cloruro de amonio o catalizador de Adam (6xido

de platino (IV)) en condiciones de hidrogenacién catalitica puede
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resultar en la anilina 4. El tratamiento de la anilina 4 con un 351/

isocianate S(X = 0) ¢ isotiocianato 5(X = S) resulta en la acilurea

deseada o la aciltiourea 6, respectivamente.

ESQUEMA DE REACCION 1
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Lg = grupo residual, tal como haldgeno.
X=0, oS8

G es 0, S, o NR*
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Des CR® o N

<
!

es como se define arriba

Alternativamente, la anilina 7 adecuadamente substituida
se puede tratar con un iscocianato 5 (X = 0) o isotiocianatoc 5
(X = S) para dar el fenol 8 {(Esquema de Reaccibén 2).

La reacciétn del intermediario 8 con un heterociclo "(A-

Lg)1l puede proporcionar el compuesto deseado 6.

ESQUEMA DE REACCION 2

R NH; s § ., (RY H H
D, X=c=N/lL\f:R mﬁ \ﬂx’ !’V\R‘
HO -

7 8
ale (R, K uxlr"‘m
.
A= g 1 T
<f> <IE 4215 @:3'5
u;: f‘i’,‘ HZ: f:;,j' "?;ﬁ ":Ef:i

Lg = grupo residual, tal como halégeno.
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X =0, oS8
G es O, S, o NR*#
D es CR?® o N
= es como se define arriba

En general, los derivados de amida descritos en 1la
invenciédn se pueden preparar usando la quimica
detallada en el Esquema de Reaccién 3. Por ejemplo, la
anilina 9 (derivada del Esquema de Reaccién 1) se
puede acilar con el compuesto 10 para proporcionar la
amida 11. La hidrélisis del éster con por ejemplo,
hidréxido de sodio puede resultar en el A&cido
carboxilico 12. El1 compuesto 13 deseado puede luego
obtenerse del intermediario 12 usando condiciones de
formaciébén conocidas del enlace amida.
Alternativamente, la anilina 9 se puede convertir
directamente al compuesto 13 usando é&cido carboxilico

14 y un agente de acoplamiento tal como clorchidrato

de benzotriazol-l-iloxitris{trimetilamino)fosfonio
hexafluorofosfato, l-(dimetilaminopropil)-3-
etilcarbodiimida o bromotripirrolidinfosfonio

hexafluorofosfato. El1 tratamiento de anilina 9 con el
cloruro de acido 15 (X = Cl) o un acido carboxilico 15
(X = OH) y un reactivo de acoplamiento puede

proporcionar amidas del tipo 16.

33¢
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ESQUEMA DE REACCION 3

O O M
l B agente de acoplamiento
(R, 4
2 oy ngr Y .. ?)g Y
ono
't A lllnudneopllmhmA
’ 1R g POTUMPlIVENR)
NeOH 43 e
X R
1[15
X=oClo OH

solfeeiteelse

G es O, S, o NR%
D es CR?® o N
V= como se define arriba

Un derivado heterociclico substituido por
ejemplo, un compuesto de pirrolotriazina 26a/b
(Esquema de Reaccidén 5) se puede preparar usando las
vias sintéticas detalladas en los Esgquemas de
Reaccidén 4 y 5. Esteres carboxilicos en donde R puede

ser un alquilo o un arilo (tal como fenilo) 17 pueden

238
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hacer contacto con no menos de 2 equivalentes de 1n1133£9
agente organometdlico de alquilo o arilo tal como
reactivo Grignard, organolitio, organozinc, etc. para
producir el alcohol terciario 18 (Esquema de Reaccién
5 4). La reaccién -se lleva a cabo gene.ralmente en " un
solvente de éter tal como tetrahidrofurano, éter de
dibutilo o éter de dietilo o cualquier otro solvente
no reactivo tal comc benceno, tolueno, o hexano, por
d ejemplc. El alcochol terciario 18 se puede tratar con
10 una mezcla de 4&cido en presencia de perdxido de
hidrégeno o perdxidos organicos tales como t-
butilhidroperéxido, hidroperéxido de cumeno para
afectar la reconfiguracién para la
hidroxipirrolotriazina 19. Casi cualquier A&cido se
15 puede usar como catalizador para la reconfiguracidn
oxidante, la reaccidén se ha demostrado con &cidos
orgadnicos, A4cidos minerales y &cidos Lewis. Algunos
dcidos que se han usado para este tipo de reaccién
J v incluyen el dcido p-toluensulfénico acido
"b 20 metansulfénico, &cido férmico, 4&cido sulfarico, &cido
nitrico, BF3-0Et, Acido trifluoroacético, zeolitas
dcidas, y resinas de intercambio de iones &cidos. La
concentracién del dcido se puede variar, la
concentracién y resistencia del &acido se usa para

25 controlar la cinética de la reaccidn. La
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concentracién del perdéxido se puede variar desde 30- 2&;7'

50%. Cualquier agente reductor gque reaccione para
descomponer al perbxido de hidrbégeno se puede usar en
el apagado de esta reaccién, incluyendo pereo no
limitado al metabisulfito de sodio, sulfito Acido de
sodio, tiosulfato de sodlic, hidrosulfito de sodio. Se
puede usar una diversidad de bases mientras se apaga
la reaccidn para controlar el pH. Puede reaccionar 1la
hidroxipirrolotriazina 19 con una diversidad de
reactivos acilantes para resultar en 20 (en donde por
ejemplo, P puede ser el éster de pivalato). E1l
compueste 20 puede hacer contacto con un agente de
halogenacién adecuado (por ejemplo, oxiclorurc de
fésforo POCls;) para resultar 21 (L = Cl). Se pueden
usar otros reactivos para efectuar esta
transformacién ademds de POCl3; incluyendo PCls; mezclas

de PCls/POCl;, PhP(0)Clz, SOCl;. Usualmente se utiliza

- una amina para catalizar la reaccién incluyendo Et3N,

PhNMe;, DABCO, etc. Adicionalmente, 1las formamidas
tales como por ejemplo, N,N-dimetilformamida y
algquilamidas tal como N-metilpirrolidinona pueden
también usarse para catalizar la reaccién. La
reaccidn puede correr en cualquier solvente inerte al

agente halogenante incluyendo benceno, tolueno, THF,

etc.
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ESQUEMA DE REACCION 4

0 g o
Organomstilico R dckio
NH NH
p TS Twer w S
N\N OH *N” Hp! N\ N‘"A
17 18 ™
lummu
L 0
L = Grupo de Partida N — NH
L e ) »Q‘:f;
R wAlquilo o Ao N
A 20
El imidato 21 adecuadamente protegido (Esquema de
. Reacecibn 5) Se puede tratar con un fenol 2
opcionalmente sustituido para suministrar el
intermediario 22. El fenol 23, derivado de la

desproteccién  del compuesto 22 (usando hidréxido de
sodio en el caso en donde P= pivalato) se puede
convertir al éter 24 por medio de una reaccién
Mitsunobu con un alcohol. La reduccidédn del sustituto
nitro de 24 wusando 1las mismas condiciones antes
descritas en el Esquema de Reaccién 1 puede ensamblar
la anilina 25. La conversién de 1la anilina 25 a la
acilurea, aciltiourea o¢ amida deseada 26a/b puede
lograrse usando la quimica previamente descrita en 1los

Esquemas de Reaccién 1 y 3.
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ESQUEMA DE REACCION 5

(R’)n w3,
m NO.

L

i =5 tft == %H:

N
"’";U“
Mitsunobu ) Zn, :H‘c'
.‘",I Hy, PtO;, MeOH
“ RY
u z v\ ‘
Y Y K

(.R’)" NHy N
K oo
W" acliacién o 28

2 R, rl ,‘
RYCH,),OH = cuaiquier aicohol, paro por ejempio: _é(k
n=24
R'= N(CHy); .morfolina, N-Mepiperazina, eic R{CHg)O 0'

Los compuestos de amina 30 se pueden preparar usando la quimica
descrita en el Esquema de Reaccidn 6. La reduccién del éster 27 con por
ejerplo, el hidruro de diisabutilaliminio (DIBAL-H) puede proporcionar
el alcohol 28. Ia oxidacién del compuesto 28 con por ejemplo,
periodinano Dess-Martin (1,1,1-tris{acetiloxi)-1,1-dihidro-1, 2-

benziocdoxol-3—-(1H)-cna) puede resultar en el aldehido 29. La aminacién

239
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reductora del aldehido 29 con una amina adecuadamente substituida en

presencia de un agente reductor tal camo triacetoxiborohidruro de sodio
puede resultar en la amina deseada 30.

ESQUEMA DE REACCION 6

%Hn\,\w !R:mlﬂnv\w

“Dessartn - OHC "\"J . _a&@'n__ m

Diversos sustitutos, tales como los grupos arilo, hetercvarilo, o
vinilo opcionalmente substituidos se pueden introducir en la posicién 5
del anillo pirrol(2,1-f][1,2,4]triazina usando la quimica detallada en
el Esquema de Reaccién 7. EL derivado de aminopirrol 31 puede
ciclizarse en presencia de formamida para producir 5-cloropirrolo(2,1-
£f]1[1,2,4]triazin-4(34)-ona (32) . El tratamiento del intermediario 32 con
POCly en la presencia de una base, tal como una base Hunig a
temperaturas elevadas puede producir 4,5-dicloropirrolol[2, 1-
f1[1,2,4]triazina (33). El acoplamiento de un fenol 2 adecuadamente
substituido con el campuesto 33 en presencia de una base tal camo

carbonato de potasio puede proporcionar el intermediario 34. El gnipo
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nitro de 34 se puede reducir usando peolvo de zinc y cloruro de sodio E;cf’
para generar la anilina 35. Las reacciones de acoplamiento mediadas por
paladio con diversos Acldos borbnicﬁs puede proporcionar el
intermediario 36, que se puede convertir a los campuestos deseados 37 o

38 usando la quimica antes descrita.

ESQUEMA DE REACCION 7

jaj(m o F mm t’f:

NG, "

M
R,
.
!
m R
N
Pd{OAD); ' N, o
X-PHOS a N
KaPO, ) 4
H8uOH 80%C N i S
R-B{OH), N Pl e

R = arlio, hetsroarfio, vinlie m

La substitucién en 1la posicién 5 del anillo
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pirrol-{2,1-f}1[1,2,4)triazina puede también 1lograrse
por el acoplamiento de la sal de trietilamonio 39 con
un fenol 7 adecuadamente substituido seguido por.el
tratamiento con una amina (HNR’R”) en presencia de
una base tal comoc una base Hunig para resultar la
anilina 40 (Esquema de Reaccién 8). La anilina 40 se
puede procesar ademdas como se describe previamente

para producir los compuestos deseados 41 o 42.

ESQUEMA DE REACCION 8
R%
. ST
PSS S o &
g Do TUG
PEA B
- . . ST Y
&

R
Ty

Alternativamente, la S-metil-4-
(metiltio)pirroll2,1-f]1[1,2,4]triazina({43) se puede
bromar c¢on por ejemplo, N-bromosuccinimida (NBS) vy
2,2"-azobisisobutironitrilo (AIBN} en tetracloruro de
carbono a temperaturas elevadas (Esquema de Reaccién
9). El tratamiento del intermediario de bromuro con

una amina (HNR’R”) en presencia de una base tal como
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base Hunig puede proporcionar el intermediario 44. La
oxidacién del grupo tiometilo de 44 se puede lograr
con por ejemplo, &cido 3-cloroperbenzoico (m-CPBA).
El tratamiento del intermediarioc de sulfona con el
fenbéxido generado del compuesto 7 )4 sodio
bis{trimetilsililo)amida (NaHMDS) proporcionar el

intermediario de anilina 45.

ESQUEMA DE REACCION 9

o
% (nesaBN FTN I . ncren ¥F
é{kn CCl, 80°C %{LN " TFA/DCM N

No@ 2w, DIPEA No? 2 NaHMDS, THF NP

R%a

43 “ H;Ei]ruﬁ 48
7

El intermediario de pirrol[2,3-b]piridina 50 se
puede usar en la quimica detallada en el Esquema de
Reaccién 10. 4-Cloro-lH-pirrol[2,3-blpiridina (49) se
puede obtener a partir de 1H-pirrol[2,3-blpiridina
(46) comercialmente disponible wusando 1la secuencia
sintética descrita por Thibault C. y coclaboradores
(Org. Lett. 2003, 5, 5023-5025) que se ilustran en el
Esquema de Reaccién 10. El tratamiento del
intermediario 49 con el fenol 2 a temperaturas

elevadas puede proporcionar el intermediarioc clave



10

15

20

25

57

50, que se puede convertir a los compuestos deseables 3({%

usando la quimica descrita en los Esquemas de

Reaccidén 1 y 3.

ESQUEMA DE REACCION 10

/YY) _mcrea I KeCO m MiCl
NN N oy
& : sal o
(R, N0,
o R, |"°'

o0 s e

B oW NMP, 200 °C n N

4 80

La incorporacién de varios sustitutos en 1la
posicién 3 del anillo pirrol([2,3-b]lpiridina se puede
lograr usando la quimica descrita en los Esquemas de
Reaccién 11 y 12. Por ejemplo, la acilacidén del
intermediario 50 con cloruro de 2-bromoacetilo en
presencia de tricloruro de aluminio pueden
preporcionar el compuesto 51 (Esquema de Reaccién
11). El1 tratamiento del intermediarico 51 con una
amina (R”R’NH) o tiourea, seguido por la reduccién
posterior con polvo de zinc y cloruro de amonio puede

proporcionar las anilinas 52 y 54 respectivamente.
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ESQUEMA DE REACCION 11

Alternativamente, la proteccién del compuesto 50 con por
ejemplo, (2~(clorometoxi)etil)trimetilsilano en presencia de
una base tal como hidruro de sodic sequido por bromacién con
NBS se proporciona el intermediario 55 (Esquema de Reaccién
12). El1 bromuro 55 luego se puede tratar con los alquinos
substituidos 56, aril boronatos/acidos arilborénicos 57 o
vinilestananos 58 en presencia de un catalizador de paladio
y/o cobre para resultar los intermediarios 59-61
respectivamente. La eliminacién del grupo protector 59-61 con
fluoruro de tetrabutil amonio (TBAF) seguido por la reduccién
de los grupos nitro puede proporcionar los intermediarios
correspondientes de anilina que se puede acilar usando la

quimica previamente descrita en los Esquemas de Reaccién 1 y
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ESQUEMA DE REACCION 12

e NO,
", N3 ]
OD' 1) NaH, DMF B §
é/ ]
| SN0 N“ N
NN 2) N8B, CHyCN (o—\__s{\z
50 88
1) R—== 1) ArB(OR); 57 1)+ “Enbu, 68
58 :fﬂ”ih Pd(PPhy),,
m dioasno {HzO g_‘;&p
THF, reflujol 80°C 100°C
2) TBAF 2) TBAF 2) TBAF |
\

La incorporacidén de diversos sustitutos en 1la
posicién 2 del nlGcleo de pirrol[2,3-blpiridina  se
puede lograr usando la quimica detallada en los
Esquemas de Reaccién 13 y 14. El derivado de azaindol
protegido 62, derivado del compuesto 49 (Esquema de
Reaccidén 10) se puede tratar a n-butillitio a baja
temperatura seguido por triisopropilborato (Esgquema
de Reaccién 13). El1 intermediario requerido luego se
puede hidrolizar para generar el &acido borénico 63.
El acoplamiento del acido borénico 63 con diversos

haluros de arilo o hetercarilo 64 se puede lograr
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usande un catalizador de paladio para producir el
intermediario 65. La eliminacién del grupo protector
65 con TBAF puede producir el compuesto 66, que se
puede tratar con el fenol 2 a temperatura elevada
para proporcionar el intermediario 67. El compuesto
67 se puede ademds modificar para resultar 1los

compuestos deseados usando la gquimica similar antes

descrita.

ESQUEMA DE REACCION 13

(o ¢l
1) nBull, THF,
(Ijj oy wora—l [ ) _Axes, cu P
z N 2) trilsopropiiborato E N
HCl1N /
o~ ¢ ¥ i
C I -]
R, AN
o “ ' NO, <
TBAF 2
L v 1 NMP, 200 °C "m
N N | W
o~_bir “ o
s

Alternativamente, el compuesto 62 se puede
convertir al yoduro 68 usando la quimica descrita en
el Esquema de Reaccién 14. E1 intermediario 68 se
puede acoplar con una diversidad de reactivos tales

como A&cidos borénicos, organoestananos u olefinas



10

15

20

25

substituidas en presencia de un catalizador de un
metal de transicién [esto es., Pd(OAc)z-cf. Chi, S. M. 3'“{'?
et al. Tetrahedron Lett. 2000, 9%198-922] para dar 69.
El intermediario 69 se puede convertir a los andlogos

deseados usando quimica previamente descrita.

ESQUEMA DE REACCION 14

Cl cl A
-40 organcestaiio o
NN 2 N™™N dxtares o, B-nsatursdos NT N
p 2 (b g, ~Cotalemorts L
LA ¢ "\—a\ °’\..s|\
82 L] | ]
R =trilo, hetaroarllo, alqueno

El intermediario de piridinona 74 se puede obtener por
un proceso de dos etapas que comienza con el (E)-dimetil 2-
(3-metoxialilideno)malonato (70) comercialmente disponible
(Esquema de Reaccidén 15). Asi, el tratamiento del compuesto
70 con una amina o anilina 71 a temperatura ambiente puede
proporcionar el intermediaric 72, que luego se puede ciclizar
el presencia de una base, tal como hidruro de sodio en
dimeti)l sulféxido para generar 73. La hidrélisis de
intermediario 73 en condiciones basicas puede proporcionar el
intermediario deseado de piridinona 74 que se puede acoplar a
diversas anilinas como se describe en los Esquemas de

Reaccién antes mencionados.
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ESQUEMA DE REACCION 15

R
l OCH, I NH
_RNH 71 __NeH
| ™ I DMSO
HC COCH, a H3CO:C” ~COLCH; ta
70 72
Acros Organics
LY. _—_uon »
HyCOC “R Hhor*ho HOLC “R
o 0
73 T4

El intermediario de piridil N-6xido 78 (Esquema de
Reaccién 16) se puede obtener por un proceso de dos etapas en
el cual el acido G—bromobicolinico comercialmente disponible
(75) se acopla con &cido borénico o borinato 76 en presencia de un
catalizador de paladio 0 y carbonato de sodio sequido por oxidacién del
intermediaric 77 a temperatura elevada. El intermediario 78 luego se

puede acoplar a diversas anilinas camo se escribe en los Esquemas de

Reaccién antes mencionades.

ESQUEMA DE REACCION 16

/O\ ArB(OH); 78 “ m-CPBA |

HO,C™ "N™ “8r NsyCO, DME-HO NT A CHCl,  HOLC™ SN Sar
E0H NaHPO, &
Pd(PPhy)s, 100 °C 80°C

78 114 ()

Los sigquientes ejemplos y preparaciones describen la
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forma y el proceso de elaboracién y uso de la invencién y son
ilustrativas mds que limitantes. Se deben entender que pueden
haber otras modalidades que caigan dentro del alcance vy
espiritu de la invencién como se define por las

reivindicaciones anexas.

ENSAYOS
Las propiedades farmacol6gicas de los compuestos de esta
invencién se pueden confirmar por diversos ensayos
farmaceclégicos. Los ensayos farmacolégicos ejemplificados gque
siguen sSe han 1llevado a cabo con los compuestos de

conformidad con la invencidén y/o sus sales farmacéuticamente

aceptables.

Ensayo de Met cinasa

Reactivos Concentracidén final de mezcla del substrato

Solucién de reserva

Tris-HCl, (1M, pH 7.4) 20 mM
MnCly; (1M) 1 mM

DTT (1M) 1 mM

BSA (100 mg/ml) 0.1 mg/ml
PolyGlus/tyr (10 mg/ml) 0.1 mg/mL
ATP (1mM) 1 pM
y-ATP (10pCi/pl) 0.2 pCi/ml

380
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solucién amortiguadora mezcla de enzima
20ul 1M DTT 4ul GST/Met enzima(3.2 mg/ml)= 10ng/rxn
200ul 1M Tris-HCL, pB 7.4 gs 12 ml solucidédn amortiguadora

20ul 100mg/ml BSA
gs 20 ml H0

Las mezclas de incubacién empleadas para el ensayo de
Met cinasa contienen el substrato sintético polyGlu:Tyr,
(4:1), ATP, ATP-y-¥P y la solucién amortiquadora que contiene
Mn** y/o Mg**, DTT, BSA, y solucién amortiguadora Tris. Se
incuban las reacciones por 60 minutos a 27°C y se detiene por
la adicidén de A&acido tricloroacético £frioc (TCAR) hasta una
concentracién final del 4%. Se recolectan los precipitados de
TCA sobre placas unifiltro GF/C- (Packard Instrument Co.,
Meriden, CT) wusando un cosechador universal Filtermate
(Packard Instrument Co., Meriden, CT) y los filtros se
cuantifican usando un contador de escintilacién liquida de 96
pozos TopCount (Packard Instrument Co., Meriden, CT). Las
curvas de respuesta de dosis se generan para determinar la
concentracién requerida para inhibir el 50% de la actividad
de cinasa (ICsy). Se disuelven los compuestos a 10 mM en
sulféxido de dimetilo {DMSO) y se evalian a seis
concentraciones cada una por cuadruplicado. La concentracién
final de DMSO en el ensayo es 1l%. Los valores ICsq se derivan
por un andlisis de regresién no 1lineal y tienen un

coeficiente de varianza (SD/media, n=6)= 16%.
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Los compuestos de la invencién inhiben la enzima de Met
cinasa con valores ICsq entre 0.01 a 100 pM. Los compuestos
preferidos tienen los valores ICsp menores de 1.0puM y mas
preferiblemente menores de aproximadamente 0.5 uM.

Los siguientes ejemplos y preparaciones describen 1la
forma y el proceso de elaboracién y uso de la invencién y son
ilustrativas mAs que limitantes. Se debe entender que pueden
haber otras modalidades que caigan dentro del alcance vy
espiritu de la invencién como se define por las

reivindicaciones anexas.

EJEMPLQS

Todas las reacciones se llevan a cabo con agitacién
magnética continua bajo una atmébésfera de nitrégeno o
argdn secos. Todas las evaporaciones y concentraciones se
llevaron a cabo en un rotoevaporador a presién reducida.
Se usaron reactivos comerciales como se recibieron sin
purificacidén adicional. Los solventes fueron grados
anhidros comerciales Yy se usaron sin secado Y
purificacién adicional. Se llevé a cabo la cromatografia
instantdnea usando gel de silice (Emerck Kieselgel 60,
0.040-0.060 mm).

La CLAR (RP) de fase inversa analitica se efectud
usando una columna Phencmenex Luna C18 S5 4.6 mm x 50 mm

o una columna YMC S5 ODS 4.6 x 50 mm. En cada caso se

3Se
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utilizé un gradiente lineal de 4 min (desde 100% A: %0 B E;SLS

a 0% A: 100% B) con el siguiente sistema de fase mévil:
A= 90% H20/MeOH + 0.2% H3PO; B= 90% MeOH/H,0 + 0.2% H;3PO,
a una relacién de flujo = a 4 mL/min y una deteccién a
220 nm.

La CLAR RP de fase inversa preparativa se llevé a cabo
con una elucidén de gradiente 1lineal usando mezclas de
H20/MeQOH amortiguadas con acido trifluoroacético al 0.1% y la
deteccién a 220 nm en una de las siguientes columnas:
Shimadzu S5 ODS-VP 20 x 100 mm (relacién de flujo = 9 mL

min), o ¥YMC S10 ODS 50 x 500 mm {relacién de flujo = a 50

20

mL/min), o YMC S10 ODS 30 X 500 MM (relacién de flujo
mL/min) .

Todos los productos finales se caracterizaron por 'H
RMN, RP CLAR, ionizacién de electrorocio (ESI MS) y/o
ionizacién a presién atmosférica (API MS) por espectrometria
de masas. Los espectros 'H RMN se obtuvieron en un
instrumento 500 MHz JEOL o un instrumento 400 MHz Bruker. Los
espectros 2°C RMN se grabaron a 100 o 125 MHz. Las
resistencias de campo se expresan de unidades de § (partes
per millén, ppm) con relacién de picos de solvente y las
multiplicidades de picos se designan como siguen: s,
singlete, d, doblete, dd, doblete de doblete, dm, doblete de

mutipletes , t, triplete, q, cuartetoc, br s, singlete amplio,

m, multiplete.
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Se usan las siguientes abreviaturas para reactivos
cominmente usados: Boc o BOC: t-butil carbamato; Fmoc: 9H-
fluorenilmetil carbamato; NMM: N-metilmorfolina; Ms:
metansulfonil; DIEA o DIPEA: diisopropiletilamina o base
Hunig; ﬁMP: N-metilpirrolidinona; BOP reactivo: benzotriazol-
l-1loxitris(trimetilamino) fosfonio hexafluorofosfato; DCC:
1,3-diciclohexilcarbodiimida; EDCI; clorohidrato de 1-
(dimetilaminopropil)-3-etilcarbodiimida; RT temperatura
ambiente; tp; tiempo de retencién; h hora(s); min: minuto(s);
PyBrOP: hexafluorofosfato de bromotripirrolidinofosfonio:
TBTU: O~ (l1H-benzotriazol-1-il)-N,N,N’ ,N’~tetrametiluronio
tetrafluoroborato; DMAP: 4-N,N-dimetilaminopiridina; HOBt:
hidroxibenzotriazol; HATU: O-(7-azabenzotriazol-1-il) -
N,N,N’N’-tetrametiluronio hexafluorcfosfato; DIBAL-H: hidruro
de diisobutilaluminio; Na(OAc)3;BH: triacetoxiborohidruro de
sodio; HOAc: 4acido acético; TFA: 4&cido trifluoracético;
LiHMDS: litio bis(trimetilsilil)amida; m-CPBA: m-cloro: &cido
3-cloroperbenzoico; AIBN: 2,2-azobisisobutironitrileo; DMSO:
dimetil sulféxido; MeCN: acetonitrilo; MeOH: metanol; EtOAc:
acetato de etilo; DMF: formamida de dimetilo; THF:
tetrahidrofurano: DCE; 1,2-dicloroetano; Etz0: éter de

dietilo.
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I
e

1-(3-Fluoro-4- (6-metoxi-5-metilpirrolo[2,1-£][1,2,4] triazin-
d4-iloxi) fenil) -3-(2-fenilacetil) ticurea
o]

—= NH
. N "‘u”l

A) 6-(l-Hidroxi-l-metil-etil)-5-metil-3H-pirrolo[2,1~

£f]1,2,4]triazin-4~ona

Una mezcla de 1.9 kg de éster de etilo del &cido 5-
metil-4-oxo-3,4-dihidro~pirrolo[2,1-£f][1,2,4]triazin-6-
carboxilico, preparado generalmente de conformidad con el
procedimiento descrito en Solicitud de Patente de los Estados
Unidos No. de Serie 09/573829, y 17.9 kg de THF se prepard
bajo una atmésfera inerte y se enfridé a -10°C. A esta mezcla
se le agregd 1l4.2 kg de cloruroc de metilmagnesioc comc una
solucién 3 M en THF a una relacién para mantener la
temperatura de reaccién <35°C. La mezcla de reaccidén se
mantiene a 25-45°C hasta su finalizacién, luego se enfrid a
0°C. Una solucién de 9.9 kg de cloruro de amonio en 36.7 kg
de agua se preparé y se enfrié a 5°C. La mezcla de reacciédn

orgidnica se le agregd a la solucién de cloruro de amonio a
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una relacién para mantener la temperatura interna < 15°C. Las
fases se permitieron que reposen y la fase acuosa inferior se
drené completamente y se volvié a extraer con 9.5 kg de THF
adicional. A las fases orgdnicas combinadas se le agregd 8.6
kg de EtOAc y la mezcla se lavd con 7.6 kg de solucidédn de
cloruro de sodio acuoso saturado. La mezcla de reaccién se
filtrs, luego el solvente se retirdé in vacuo (temperatura
<40°C) hasta aproximadamente 1/3 del volumen original. Se
agregd EtOAc adicional con destilacién continua hasta que el
nivel de THF fue <7%. La mezcla espesa resultante se enfrid a
0-5°C, luego el sélido se colectd por filtracién. La torta
hameda se lavé con EtOAc frio (-10°C), luego se secd in vacuo
a 40°C para producir 1.5 kg de 6-(l-hidroxi-l-metil-etil)-5-
metil-3H-pirrole[2,1-£]1,2,4]triazin-4-ona con una pureza de
96-99%.
0

- NH
HO A\ N‘ﬁa

B) 6-Hidroxi-5-metil-3H-pirrolo[2,1-£f][1,2,4]triazin-4-ona
Un matraz de fondo redondo, de 3 cuellecs, de un litra se
equipd con agitador mecdnico y un bafio de enfriamiento de
hielo/acetona. A esto se le cargd 20 g de 6-(l-hidroxi-1-
metil-etll)-5-metil-3H-pirrolo[2,1-£f]1([1,2,4]1triazin-4-ona,
235 mL de THF y 47 mL peréxido de hidrdégeno acuoso al 50%. Se

observé una exotermia desde -7°C a 7.3°C se observé y la

35
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mezcla se volvié una solucién. A esto se le agregd unazga’

solucién previamente enfriada de 28.5 mL de agua y 63 mL de
dcido metansulfénico durante 40 minutos, manteniendo 1la
temperatura entre -5°C y -0.7°C. La scolucidén se agitdé a -2°C
por 95 minutos hasta que la CLAR indicé que la reaccién se
completdé; la mezcla de reaccibén se apagd, mientras se
mantiene a -2°C, al agregar en porciones a una Ssolucién
enfriada de 28.5 mL de agua, 89 g de NaHSO; y 128 mL de
hidréxido de amonio acucsc al 28% durante 40 minutos, a 15°C
a 25°C. La mezcla se agitd a temperatura ambiente durante 20
minutos; el pH fue 6.80 y la prueba de peréxido fue negativa.
Las capas se separaron y la capa acuosa se extrajo con 100 mL
de THF. Las dos capas organicas se combinaron y ' se
concentraron, se retiré 280 mL de solvente. A la mezcla
espesa gruesa se le agregd 250 mL de agua y la concentracién
continué hasta que 88 mL de solvente se retirdé. La mezcla
espesa se filtrdé y la torta se lavd con 25 mL de agua dos
veces y luego 25 mL de acetonitrilo. Se secé por succién en
el filtro hasta un peso constante para proporcionar 12.51 g
de 6-hidroxi-5-metil-3H-pirrolo(2,1-£f1(1,2,4]triazin-4-ona,

75.9% de rendimiento, 96.5% de pureza.

o 0
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C) ésterx de 5-metil-4-oxo0-3,4-dihidro-pirrolo[2,1- :3;:8

£f1[1,2,4]triazin-6-ilo del dcido 2,2-dimatil-

propiénico

Una mezcla de 2.9 kg de 6-hidroxi-5-metil-3H-
pirrolo(2,1-f][1,2,4}triazin-4-0ona, 4.6 kg de
diisopropiletilamina y 17.0 kg de THF se enfrié a 0-
10°C, 1luego se traté con 2.6 kg de cloruro de
pivaloilo a una relacién para mantener la temperatura
< 20°C. La mezcla se agité hasta gue la reaccibédn se
completé por CLAR, 1luego 17.8 kg de tolueno se le
agregd, seguido por 20.6 kg de solucidé4n de fosfato
didcido de potasio acucsa al 15%. Las fases se
separaron y la orgéanica se lavdé con 10.2 kg de agua.
La fase organica se filtrd, 1luego se destild bajo
vacio con una temperatura mAxima de 65°C. Puede

agregarse tolueno adicional y la destilacién continué

‘hasta que la concentracién de THF fue <8%, y el

volumen de reactor total se redujo a 31 L. La mezcla
espesa resultante se enfrié a 20-25°C y se traté con
20.3 kg de heptano durante 1.5 hora. La mezcla espesa
se enfrié a 0-5°C y se mantiene durante 1 hora, luego
el sbélido se colectd por filtracidén y se secd para
proporcionar 4.0 kg de éster de 5-metil-4-oxo0-3,4-
dihidro-pyirolo{2,1-f]1[1,2,4]triazin~6-iloc del &cido

2,2-dimetil-propidénico con una pureza de 95-99%.
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R
D) 4-Cloro-5-metilpirrolo[2,1-f][1,2,4]triazin-6-ilo
pivalato
A una mezcla de S5-metil-4-oxo-3,4-dihidropirrolo[2,1-
£f1[1,2,4]triazin-6-ilo pivalato (300 mg, 1.20 mmol),
oxicloruro de fésforo (2.0 mL, 21.4 mmol) y DIEAR (0.5 mL,
2.80 mmol) se le agregd tolueno (10 mL). La reaccidédn se
calenté a 110°C durante 4 horas y luego se enfrié hasta
temperatura ambiente. La mezcla se diluydé con acetato de
etilo (10 mi) y agua (5 mL). La capa organica se separdé y se
secd con sulfato de sodio, se concentré in vacuo y se
purificé por cromatografia instantdnea en gel de silice

(eluyendo con 1 - 25% EtOAc/CHzCl, para dar el compuesto del

titule (250 mg, 78%) como un sé6lido blanco.
X
.0
o_é%\,,
o=§\_\ NP
r) 4-(2-Fluoro-4-nitrofenoxi)-5-matilpirrolo(2,1-
£]1[1,2,4]triazin-6-il pivalato

A una mezcla de 4-cloro-5-metilpirrolo(2,1-

£1[1,2,4]triazin-6-ilo pivalato (250 mg, 0.94 mmol}, 2-

21
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fluoro-4-nitrofencl (176 mg, 1.12 mmol, Aldrich) y K:CO; (154
mg, 1.12 mmol) se le agregd DMF (5 mL). La reaccién se agité
a temperatura ambiente durante 24 horas. La reaccidn se apagd
con agua (5 mL) y CHzClz (10 mL). La capa orgdnica se separod,
se secdé con sulfato de sodio, se concentrdé in vacuo, y se
purificé por cromatografia instantdnea en gel de silice
(eluyendo con 1 - 25% EtOAc/CH,Cl;) para dar el compuesto del

titulo (160 mg, 44%) como un sélido blanco.

beg

F) 4- (2-Fluoro-4-nitrofenoxi) -5-matilpirrolo[2,1-~

£]1[1,2,4)triagin~6-0l1

A una solucidn de 4-(2-fluoro-4-nitrofenoxi)-5-
metilpirrolo[2,1-£f]([1,2,4]1triazin-6-ilo pivalato (80 mg, 0.2
mmol) en THF (1 mL) se le agregd una solucién de NaOH en
MeOH/H20 (0.2 mL, 1 M). La solucién se volvié roja
instantédneamente. Después de 5 minutos, la reaccién se apagd
con EtOAc (5 mL) y Hz0 (5 mL). La capa organica se separd, se
secd con sulfato de sodio y se concentré in vacuo para dar el

compuesto del titulo (52 mg, 85%) como un sélido amarillo.

'
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F. NO;
I
\) <\h :j
“N
G) 4- (2-Fluoro~4-nitrofenoxi) -6-metoxi-5-metilpirrolo[2,1-
f][l,2,4]triazina
A una solucién de 4-(2-fluoro-4-nitrofenoxi}-5-
metilpirrole[2,1-£][1,2,4]triazin-6-0l (52 mg, 0.17 mmol) en
DMF (2 mL) se le agregd CszCO; (65 mg, 0.2 mmol) y la mezcla
se agitd a temperatura ambiente durante 10 minutos. Una
solucidén de yoduro de metile en DMF (0.2 mL, 0.2 mmol, 1 M)
se le agregd y la solucién de reaccién se agitd a temperatura
ambiente durante 2 horas. La reaccién se apagd con EtOAc (5
mL) y H0 (5 mL). La capa organica se separd, se secd con
sulfato de sodioc y se concentré in vacuo para dar el

compuesto del titulo (35 mg, 65%) como un sélido amarillo.
O
\o _é/gu
NN

H) 3-Fluorec-4-(6-metoxi-5-metilpirrolo[2,1-
£f]1[1,2,4)triazin~-4-iloxi)bencenamina
A una solucidén de 4-(2-flucro-4-nitrofenoxi)-6-metoxi-5-
metilpirrolo([2,1-£f][1,2,4]triazina (35 mg, 0.11 mmol) en THF
(1.0 mL) se le agregdé MeOH (1.0 mL) seguido por Zn (100 mgqg,

1.5 mmol) y NH,Cl (43 mg, 0.80 mmol). La reaccidn se calentéd

e

fbb\
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a 60°C durante 3 horas. La solucibén se filtrdé a través de
Celite® y se concentrdé in vacuo. La mezcla de producto se
purificé por un cartucho SCX (eluyendo con amoniaco en
metanol (2 M) para dar el compuesto del titulo (15 mg, 50%)

comoe un sb6lido blanco.

I) 2-Fenil-l-tiocianatocetanona

A una solucién de NaSCN (49 mg, 0.60 mmol) en EtOAc (2
mL) se le agregd cloruro de fenilacetilo (0.066 mL, 0.50
mmol, Aldrich) para proporcionar una solucién 0.25 M de 2-
fenil-l-tiocianatcetanona. Después de 10 minutos, se
determind que la reaccidn estaba completa al hacer reaccionar
una alicuota de la mezcla de reaccidén con 4-{feniloxi)anilina
para formar el correspondiente tiocianato gue se detectd por
CLEM (ESI*) m/z 363 (M + H)*. La 2-fenil-l-tiocianatoetanona

se usd directamente sin aislado o purificacidén adicional.

J) 1-(3-Fluoro-4-({6-matoxi~5-metilpirrolo[2,1~
£f]1[1,2,4]triazin-4-iloxi)fenil)-3-(2-fenilacetil) tiourea
A una sclucidn de 3-fluoro-4-({6-metoxi-5-

metilpirrolo(2,1-£f][1,2,4]triazin-4-iloxi)bencenamina (7.5

mg, 0.026 mmol) en CHzClx (1 mL) se le agregd una soluciédn de

2-fenil-l-tiocianatoetanona (0.133 mL, 0.033 mmol, 0.25 M en
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acetato de etilo). La reaccidén se agité a temperatura
ambiente durante 20 minutos, se concentrdé in wvacuo y se
purificé por cromatografia instantidnea en gel de silice
(eluyendo con 1 - 25% EtOAc/CH;Cl:) para dar el compuesto del
titulo (6.1 mg, 50%) como un sélido amarillo péalido. 1H RMN
(CDC1i) & 8.51 (s, 1H), 7.87 (m, 1H), 7.83 (s, 1H), 7.47 (m,
5H), 7.31 (m, 4H), 3.89 (s, 3H) 3.74 (d, 2H, J= 10.5 Hz),
2.44 (s, 3H); EM(ESI') m/z 466 (M + H)".

EJEMPLO 2
F NN
XTI CL

1-{3-Fluoro-4-(6~-metoxi-5-metilpirrolo[2,1-£f][1l,2,4] triaxgin-

4-iloxi)fenil)-3-(2- (4-fluorofenil)acetil) tiourea

R Y

A) 2= (4-Fluorofaenil) -1-tiocianatoetanona

A una solucién de NaSCN (49 mg, 0.60 mmol) en EtOAc (2
mL) se le agregd cloruro de 4-flucrofenilacetilo (0.066 mL,
0.50 mmol, Aldrich). La reaccién . se agitdé a temperatura
ambiente durante 1 hora para dar una solucién 0.25 M de 2-(4-
fluorofenil)-1-tiocianatoetanona en EtOAc, la cual se usd

directamente sin purificacién adicional.
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B) 1-(3-Fluoro-4~-(6-metoxi-5-metilpirrolo[2,1-
£][1,2,4]triazxin-4-iloxi) fenil)-3-(2- (4~
fluorofanil)acetil) tiourea
El compuesto del titulo se prepardé a partir de la-3—

fluoro-4- (6-metoxi-5-metilpirrolo[2,1-£f][1,2,4]triazin-4-

iloxi)bencenamina y 2-(4-fluorofenil)-l-tiocianatoetanona en una manera
similar como se describe por los Compuestos H y J del Ejemplo 1. 'H RMN

(CDCly) & 8.49 (s, 1H), 7.88 (m, 1H), 7.83 (s, 1H), 7.45 (s, 1H), 7.28

(m, 5H), 7.12 (m, 2H), 3.B9 (s, 3H), 3.71 (s, 2H) 2.44 (s, 3H):

EM(ESI+) m/z 484 (M + H)',

EJEMPLO 3
F HT“
PO RSN
N oN
;N N’Acl

1-(4-(6-Cloro-l-metil-l1H-pirazolo[3,4-d)pirimidin-4-iloxi)-3-

fluorofenil)-3-(2-(4-fluorofenil)acetil) tiocurea

A) 1-(3-Fluoro—4-hidroxifenil)-3-(2- (4~
fluorofenil)acetil) tiourea

A una soluciédn de 4-amino-2-fluorofenol (50 mg, 0.3

&f
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mmol, Indofine Chemical Co.) en CHyCl; (5 mL) se le agregd una
solucién 0.25 M de 2-(4-fluorofenil)-l-tiocianatoetanona
(preparada usando un proceso similar para la sintesis del
Compuesto A del Ejemplo 2) en EtOAc (1.6 mL, 0.4 mmol). La
reaccién se agitdé a temperatura ambiente durante 20 minutos,
se concentrd in vacuo y se purificé por cromatografia
instantédnea en gel de silice (eluyendo con 1-25% EtOAc/CHCl,)

para dar el compuesto del titulo (100 mg, 95%) como un sélido

blanco.

B) 1-{4-(6-Cloro-l1l-metil-1H-pirazolo[3,4-dlpirimidin-4-~-
iloxi)-3-fluorofenil)-3- (2-(4~-fluorofenil)acetil) tiourea
A una mezcla de 1-(3-fluorc-4-hidroxifenil)-3-(2-(4-
fluorofenil)acetil)tiourea (24 mg, 0.075 mmol), 4,6-dicloro-
l-metil-1H-pirazolo([3,4-d]pirimidina (15.3 mg, 0.075 mmol,
preparacién: J. Org. Chem. 1958, 23, 852, la descripcién de
la cual se incorpora en la presente para referencia) y KiCO;
(10 mg, 0.075 mmol) se le agregé DMF (2 mL). la reaccién se
agitdé a temperatura ambiente durante 24 horas. La reaccidn se
apagdé con agua (2 mL) y CHzxCl; (5mL). La capa organica se
separd, se secd con sulfato de sodio, se concentré in vacuo y
se purificé por CLAR preparativa de fase inversa para dar el

compuesto del titulo (22.9 mg, 60%) como un sélido blanco.

EM(ESI*) m/z 457 (M + H)*.
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EJEMPLO 4
L, X,
HN_(° \\m :JN

4- (2-Fluoro-4-(3-(2~ (4-fluorofenil) acetil)uraeido) fenoxi) -5-
metilpirrolof2,1-£f][1,2,4]triazin-6-ilo etilcarbamato
X"
-\ o) 0
H*_q =" N
N N2

A) 4-(2-Fluoro-4-nitrofenoxi)~5-metilpirrolo[2,1~

f][1,2,4]tria:in—6-ilo etilcarbamato

A una mezcla de 4-(2-fluoro-4-nitrofenoxi)-5-
metilpirrolo(2,1-£f]1(1,2,4]triazin-6-0l {25 mg, 0.082 mmol,
Compuesto F del Ejemple 1), DIEA (0.017 mL, 0.1 mmol) en
CH2Cl; (5 mL) se le agregd isocianato de etilo (0.078 mL, 0.1
mL) y se agité a temperatura ambiente durante 2 horas. La
reaccién se apagdé con agqua (5 mL). La capa organica se
separd, se secé y se concentré in wvacuo. La mezcla se
purificé por cromatografia instantdnea (1-5% Metanol/CH,Cl,

para dar el compuesto del titulo (12.5 mg, 32%) como un

s6lido blanco.
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7‘...40‘&?

B) 4- (4-amino-2-fluorofenoxi)-5-metilpirrolo[2,1-

£fl1[1,2,4)triazin-6-ilo etilcarbamato

A una solucién de 4-(2-fluoro-4-nitrofenoxi)-5-
metilpirrolo[2,1-f][1l,2,4])triazin-6-ilo etilcarbamato (12.5
mg, 0.033 mmol) en etancl (2 mL) se le agregd Zn (20 mg, 0.3
mmol) y NH, 1l (20 mg, 0.37 mmol). La reaccibén se agitd a
temperatura ambiente durante 1 hora, se filtré a través de
Celite® y se concentrd in vacuo para dar el compuesto del

titulo (B mg, 70%) como un sélido blanco.

“TC,

C) 2-(4-Fluorofenil) acetil isocianato

A una solucién/suspensién de 4-fluorofenilacetamida (77
ng, 0.50 mmol, ver generalmente, J. Med. Chem. 2003, 46,
4333-4341, la descripcién de la cual se incorpora en 1la
presente para referencia) en dicloroetano (2 mL) se le agregd
cloruroc de oxalilo (0.175 mL, 2.00 mmol). La reaccién se
calenté a 80°C durante 24 horas, y lueqo 70°C durante dos
dias. En este momento, la mayoria de los sélidos se han
disuelto y 1la reaccidén fue amarilla. El1 analisis CL/EM

encontré un pico con un peso molecular de 211 correspondiénte

A

267
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al 2-(4-fluorofenil)acetilcarbamatoc de metilo, gue resulta
del apagado del isocianato con metanol. La reaccidén se
concentré in vacuo para dar una mezcla espesa amarilla. La
mezcla espesa se volvié a disolver en dicloroetano (2 mL) y
nuevamente se concentré in vacuo. El1 residuo resultante se
volvié a disolver nuevamente en dicloroetano (2 mlL) para dar
una solucién 0.25 M de 2-(4-fluorofenil)acetil isocianato en
dicloroetano, el cual se usé directamente en reacciones

posteriores.

D) 4-(2-Fluoro-4-(3—-{(2-({4-

fluorofenil)acetil)ureido) fenoxi)-5-metilpirrolo[2,1-

fl1[1,2,4]triazin-6-ilo etilcarbamato

A una solucién de 4-(4-amino-2-fluorofenoxi) -5~
metilpirrolo[2,1-f][1l,2,4]triazin-6-ilo etilcarbamato (10 mg,
0.029 mmol) en CH,Cl: (1 mL) se le agregé una solucibébn de 2-
(4-fluorofenil)acetil isocianato (2 mL, 0.25 M _en
dicloroetano). La reaccién se agitd a temperatura ambiente
durante 1 hora, E]l andlisis CL/EM indica el consumc del
carbamato inicial. La mezcla se concentrdé in vacuo y el
residuo se suspendid en metanol y se filtrd para dar el
compuesto del titulo. El filtrado se purificé por
cromatografia instantdnea para proporcionar mas del compuesto
del titulo comc un sélido amarillo pdlido (rendimiento

combinado 5.9 mg, 40%). H RMN (CDCls;) & 10.63 (s, 1H), 8.42

3@:’8
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(s, 1H), 7.88 (s, 1H), 7.82 (s, 1H), 7.67 (dd, 1H, J¥ 12.1, bbq

2.2 Hz), 7.28 (m, 4H), 7.10 (m, 2H), 3.73 (s, 3H), 3.36 {(m,

2H), 2.48 (s, 3H), 1.26 (m, 3H); EM(ESI*) m/z 525 (M + H)*.

EJEMPLO 5

NN
o ::[::], \!’ j‘E/\l[::l'ﬂ:
—}N—(om

4-({2-Fluoro-4-(3-(2-({4-fluorofenil)acetil) tiocureido) fanoxi) -
5-metilpirrolo[2,1-£f][1,2,4]triazin-6-ilo etilcarbamato

A una solucién de 4- (4-amino-2-fluorofenoxi})-5-
metilpirrolo[2,1-f][1,2,4]triazin-6-ilo etilcarbamato (8 mg,
0.023 mmol, preparacién del Compuesto B del Ejemplo 4) en
CHzCl, (1 mL) se le agregd una solucidébn de 2-(4-fluorofenil)-
l-tiocianatoetanona (0.120 mL, 0.025 mmol, 0.25 M en acetato
de etilo, Compuesto A del Ejemplo 2). La reaccién se agité a
temperatura ambiente durante 1 hora, se concentrd in vacuo y
se purificé por cromatografia instantidnea en gel de silice
(eluyendo con 1 - 25% EtOAc/CH;Cl;) para dar el compuesto del
titulo (5.4 mg, 43%) como un sélido amarillo p&lido. 'H RMN
(CDC1;) & 12.41 (s, 1H), 8.58 (s, 1H), 7.88 (m, 3H), 7.28 (m,
S5H), 7.12 (m, 2H), 3.72 (s, 2H), 3.37 (m, 2H), 2.46 (m, 3H),

1.26 (m, 3H); EM(ESI*) m/z 541 (M + H)*.
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4= (2-fluoro-4-(3-(2- (4-fluorofenil)acetil) tioureido) fenoxi) -
S5-metilpirrolo[2,1-f][1l,2,4]triazin-6~carboxilato de etilo
F. NO,
T
Q =r" <N

O \ “‘N,)

-

A) 4-(2-fluoro-4-nitrofenoxi)-5-metilpirrolo[2,1-

£f]1[1,2,4]triazin-6-carboxilato de etilo

A una mezcla del 4-cloro-5-metilpirrolo([2,1-
£f][1,2,4]1triazin-6-carboxilato de etilo (24 mg, 0.10 mmol,
preparacion: Ver, patente E.U.A. No. 6,670,357, especialmente
el Ejemplo 61, la descripciétn de la cual se incorpora en la
presente para referencia), 2-fluoro-4-nitrofenol (20 mg,
0.125 mmol) y K;CO; (28 mg, 0.20 mmol) se le agregd DMF (0.5
mL). La reaccién se calent® a 70°C durante 20 minutos, se
enfrié hasta temperatura ambiente y 2 mL de agua se le
agregd. La mezcla se filtrd, el sélido se lavd con agua, y se

secé para dar el compuesto del titulo (36 mg, 100%) como un

s6lido amarillo ligero.
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F;:,NH:
o>_é/l§“
/o \n
B) 4= (4-amino=-2~fluorofenoxi)-5-metilpirrolo[2,1-
£]11,2,4]triazin-6-carboxilato dea atilo
A una solucidn de 4-(2-fluoro-4-nitrofenoxi)-5-
metilpirrolo[2,1-£f]1[1,2,4]triazin-6-carboxilato de etilo (36
mg, 0.1 mmol} en THF (1.0 ﬁL) se le agregd MeOH (0.7 mL)
seguido por Zn (130 mg, 2.0 mmol) y NH,Cl (53 mg, 1.0 mmol).
La reaccidén se calentdé a 70°C durante la noche. El an&lisis
CL/EM indicdé mayormente materia prima. La solucién se agité
vigorosamente y luego se calenté6 hasta 75°C. El1 anilisis
CL/EM después de 4 horas mostré el producto deseadc y muchos
otros picos. La reaccién se filtrd a través de un filtro
grueso, y el filtrado se concentré para dar 55 mg de un
residuo café. El1 residuo se suspendié en THF y se pasdé a
través de un filtro CLAR resultando en un filtrado claro. El
filtrado se concentré in vacuo para dar 54 mg del compuesto
del titulo como una mezcla cruda que se usé en la siguiente

etapa sin purificacién adicional.

71
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C) 4-(2-£fluoro-4-(3-(2-(4-

fluorofenil)acetil) ticureido) fenoxi) -5-metilpirrolo[2,1- 33’ [=

£)[1,2,4] triazin-6~carboxilato de etilo

A una suspensidén de 4-(4-amino-2-fluorcfenoxi)-5-
metilpirrolo[2,1-f][1,2,4]triazin-6-carboxilato de etilo
(54 mg) en CHaCl, (0.6 mL) se le agregd una soluciédn de
2~(4-fluorofenil)-l-tiocianatoetanona (0.5 mL, 0.12 mmol,
0.25 M en acetato de etilo Compuesto A del Ejemplo 2). La
reaccién se agité a temperatura ambiente durante 15
minutos, el andlisis CL/EM indicdé mayormente mate?ia
prima. La reaccidén se entibié a 45°C, después de 30
minutos la mayoria de la suspensién se habia disuelto
para dar una solucién turbia. El1 andlisis CL/EM indicé
principalmente el producto deseado. La reaccién se agitéd
a temperatura ambiente durante 2h adicionales, se evapord
hasta secar, y purificé por cromatografia en columna
eluyendo con 1-7% acetato de etilo/diclorometano para el
compuesto del titulo (9 mg, 17% rendimiento global para 3
etapas) como un sdlido blanco. !H RMN(CDCl;) & 12.45
(s,1H), 8.66 (s,1H), B8.18 (s,1H), 7.92 (dd, 1H,J=11.4,
2.4 Hz), 7.90 (s, 1H), 7.41 (m, 1H), 7.29 {(m. 3H), 7.12
(m, 2H), 4.38 (g, 2H, J=7.1 Hz), 3.73 (s, 2H), 2.82 (s,

3H), 1.40 (t, 3H, J=7.1 Hz); EM(ESI*) m/z 526 (M + H)*.
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EJEMPLO 7

N
ST,
Blee

d4-(4-(3-(2- (4-fluorofenil)acetil) tioureido) fanoxi) -5-

metilpirrolo(2,1-£f][1,2,4]triazin-6-carboxilato de etilo

ST TTC,

A) 1l -{2-(4-Fluorofenil)acetil)-3-{4-hidroxifenil) tiocureaa

A una solucidén de 4-amino-fenol (11 mg, 0.1 mmol, Aldrich)
en CHpCl (0.55 mL) se le agregd una solucidén de 2-(4-
fluorofenil)-1-tiocianatoetanona (0.5 ml, 0.125 mmol, 0.25 M en
acetato de etilo, Compuesto A del Ejemplo 2). La reaccién se
agité a temperatura ambiente durante 10 minutos, El anAlisis
CL/EM indicé la formacién del compuesto del titulc. La mezcla

de reaccidén cruda se usd directamente en la siguiente reaccién.

B) 4-(4-(3-(2-(4-fluorofeanil)acetil) tioureido) fenoxi) ~5-
matilpirrele[2,1~f][1,2,4]triazin-6~carboxilato de atilo
A una soluciétn a temperatura ambiente de 4-cloro-5-

metilpirrolo[2,1-£f]([1,2,4]triazin~-6-carboxilato de etilo (7.2

mg, 0.03 mmol) (para preparacién ver Pat. E.U.A. 6,670,357, la

descripcién de 1la cual se incorpora en la presente para

270
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referencia) y DABCO (7 mg, 0.06 mmol) en acetonitrilo (0.5 mL)

se le agregd 1-(2-(4-fluorofenil)acetil)-3-{4- Z?y

hidroxifenil)tiourea (0.5 mL, 0.05 mmol). La reaccién se agité
a temperatura ambilente. Después de 30 minutos, el andlisis
CL/EM indicé principalmente producto. La reaccién se agitéd a
temperatura ambiente durante la noche. La mezcla se evapord
hasta secar. La purificacién por cromatografia en gel de silice
(elucién con 1% metancl/diclorometano) proporciond el producto deseado
contaminade con impurezas. Una segunda purificacién por cromatografia
en gel de silice (1-6% acetato de etilo/diclorametano) nuevamente no
retiré todas las impurezas. La mezcla sélida resultante se lavd con
metanol y se secd para proporcionar el compuesto del titulo (6 mg, 39%)
como un sélido amarillo. ‘H RMN (CDCly) & 12.32 (s, 1H), 8.62 (s, 1H),
8.16 (s, 1H), 7.91 (s, 1H), 7.76 (m, 2H), 7.29 (m, 4H), 7.12 (m, 2H),
4.38 (g. 2H, J=7.1 Hz), 3.72 (s, 2H), 2.82 (s, 3H), 1.40 (t, 3H,J=7.1
Hz) ; EM(EST') m/z 508 (M + H)".

EJEMPLO 8

HTH
8 O

' |
N
o_b/k
NP
4-{2-Fluoro-4-(3-(2-(4-fluorofenil)acetil) tioureido) fenoxi) -

5-matilpirrolo[2,1-£f] [1,2,4]triazin-6-ilo pivalato

A una mezcla de 1-(3-fluoro-4-hidroxifenil)-3-(2-(4-
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Ejemplo 3}, 4-cloro-5-metilpirrolo[2,1-f][1,2,4)triazin-6-ilo
pivalato (50 mg, 0.19 mmol, Compuesto D del Ejemplo 1) y 1,4-
diazabiciclo[2.2.2]octano (DABCO, 21.3 mg, 0.19 mmol) se le
agregd MeCN (5 mL). La reaccién se agité a temperatura
ambiente durante 1 hora y se concentré in vacuo. El residuo
se purificé por cromatografia instantdnea (eluyendo con 1-15%
MeOH / CH;Cl;) para dar el compuesto del titulo (91 mg, 86 §%)
como un sbélido blanco. 'H RMN (CDCla) & 12.40 (s, 1H), ©.54
(s, 1H), 7.87 (m, 3H), 7.29 (m, 4H), 7.12 (m, 2H), 3.71 (s,

2H), 2.43 (s, 3H), 1.39 (s, 9H); EM(ESI') m/z 554 (M + H)*.

EJEMPLO 9
0N
XYY o
A S

4- (2-Fluoro-4-(3-(2-fenilacetil) tioureido) fanoxi) -5-

metilpirrolo[2,1~£][1,2,4]triazin-6-ilo pivalato
HTH
XYY

A) 1-(3~Fluoro-4-hidroxifenil)-3-(2-fenilacetil) tiocurea
A una solucidén de 4-amino-3-fluorofenol (50 mg, 0.3

mmol) en CHzCl, (2 mL) se le agregd una solucidédn de 2-fenil-1-
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tiocianatoetanona (2 mL, 0.4 mmol, 0.2M en acetato dm,
Compuesto I del Ejemplo 1). La reaccién se agité a temperat':ura
ambiente durante 20 minutos, El1 andlisis CL/EM indic6é 1la
formacién del compuesto del titulo. La mezcla se concentré para

dar un residuo que se usd sin purificacién adicional.

B) 4-(2-Fluoro—-4-(3- (2-fenilacetil) tiocureido) fenoxi) -5-

metilpirrolo[2,1-£][1,2,4] triazin-6-ilpivalato

Se cargd un vial con 4-cloro-5-metilpirrolo(2,1-f]1[1,2,4]1triazin-
6-ilo pivalato (13.3 mg, 0.19 mmol, Campuesto D del Ejemplo 1), 1-(3-
fluoro-4-hidroxifenil)-3-(2-fenilacetil)tiourea (16 mg, 0.05 mmol),
carbonato de cesio (punta de espitula) y IMF (2 mL) y se calentd a
100°C durante 26 horas. la mezcla se concentrd in vacuo. El residuo se
purificé por cramatografia instantdnea para dar el campuesto del titulo
(6.2 mg, 25 %) camw un sélido blanco. 'H RMN (CDCly} & 12.46 (s, 1H),
8.50 (s, 1H), 7.88 (m, 3H), 7.40 (m, 4H), 7.31 (m, 2H), 3.75 (s, 3H),

2.44 (s, 3H), 1.40 (s, 9H); EM(ESI+) m/z 536 (M + H)*.

EJEMPLO 10

:Uﬂ\g,ﬂm':

1-(4-(4a,7a-Dihidrotienco[2,3-d]lpirimidin-4-iloxi) -3~
fluorofenil) -3~ (2- (4-fluorofenil)acaetil) tiourea

A una mezcla de 1-{3-fluoro-4-hidroxifenil)-3-(2-(4-
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¢

fluorofenil)acetil)tiourea (24 mg, 0.075 mmol, Compdesto)\A

del Ejemplo 3), 4-cloro-5-tieno[2,3-d]lpirimidina (12.8 mg, Eba;r

0.075 mmol, dispenible comercialmente) Y 1,4-
diazabiciclo[2.2.2]octano (DABCO, 8.4 mg, 0.075 mmol} se le
agregé MeCN (2 mL). La reaccién se agité6 a temperatura
ambiente durante 4 horas y se concentrd in vacuo. El residuo
se purificé por CLAR preparativa de fase inversa para dar el
compuesto del titulo (13.8 mg, 40%) como un sélido blanco. y
RMN (CDClz) & 12.41 (s, 1H), 8.62 (s, 1H), B.53 (s, 1H), 7.93
(dd, 1H, J=13.8, 2.2 Hz), 7.56 (m. 2H) 7.46 (m, 1H), 7.29 (m,

3H), 7.12 (m, 2H), 3.73 (s, 2H); EM(ESI*) m/z 457 (M + H)*.

EJEMPLO 11

1-(3-Fluoro-4-(5-metil-4a,7a-dihidrotienco[2,3-d]pirimidin-4-
iloxi) fanil) -3- (2= {(4~-fluorofenil)acatil) tiocurea
En una forma similar a la gue se describe para 1la
preparacién del Ejemple 10, el compuesto del titulo se
preparé a partir de 4-cloro-5-metiltieno(2,3-d]pirimidina vy
1-(3-fluoro-4-hidroxifenil)=-3-(2-(4-
fluorofenil)acetil)tiourea disponible comercialmente (24 mg,

0.075 mmol, Compuesto A del Ejemplo 3). 'H RMN (CDCl;) & 12.42
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(s, 1H), 8.67 (s, 1H), 8.53 (s, 1H), 7.88 (dd, 1H, J¥13.8.
2,2 Hz), 7.43 (s, 1H), 7.32 {(m, 3H), 7.09 (m, 3B), 3.72 (S;

2H), 2.67 (s, 3H); EM(ESI") m/z 471 (M + H)'.

EJEMPLO 12
R _H
TIrCL
S~ N
A |",)

1-(3-Fluoro-4-(7-metil-4a,7a-dihidrotieno{3,2-d]pirimidin-4-
iloxi)fenil)-3-(2-{(4-fluorofanil)acetil) tiourea

A una mezcla de 1-(3-fluoro-4-hidroxifenil)-3-(2-(4-
fluorcofenil)acetil)tiourea (24 mg, 0.075 mmol, Compuesto A
del Ejemplo 3), 4-cloro-7-metiltienc[3,2-d]pirimidina (13.8
mg, 0.075 mmol, disponible comercialmente) V4 1,4-
diazabiciclo[2.2.2]octano (DABCO, 8.4 mg, 0.075 mmol) se le
agregd MeCN (2 mL). La reaccién se agitdé a temperatura
ambiente durante 4 horas y se concentrd in vacuo. El residuo
se purificé por CLAR preparativa de fase inversa para dar el
compuesto del titulo (11.2 mg, 31%) comc un sélido blanco. 14
RMN (CDCl;) & 12.45 (s, 1H), 8.79 (s, 1H), 8.61 (s, 1H), 7.93
(dd, 1H, J=13.8, 2.2 Hz), 7.46 (s, 1H), 7.43 (m, 1lH), 7.28
(m, 3H), 7.12 (m, 2H), 3.72 (s, 2H), 2.51 (s, 3H); EM(ESI%)
m/z 471 (M + H)*.

277
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~

1-(4- (7, 7a-Dihidro—-4aR-pirrolo[2,3-d] pirimidin-4-ilcei) -3-Fluorofenil) -
3~ (2- (4-fluorofenil) acatil) tionrea

A una mezcla de 1-(3-fluoro—-4-hidroxifenil)-3-(2- (4~
fluorofenil)acetil)ticurea (24 mg, 0.075 mmol, Campuesto A del Ejemplo
3), 4-cloro-TH-pirrclo[2,3-d]pirimidina (11 mg, 0.075 mmol, disponible
camercialmente) y 1,4—diazabiciclo[2.2.2]octa'no (DABCO, 8.4 mg, 0.075
mmol) se le agregd MeCN (2 mL). La reaccién se agitd a temperatura
ambiente durante 4 horas y se concentrd in vacuo. El residuo se
purificd por CLAR preparativa de fase inversa para dar el campuesto del
titulo (5.3 mg, 16%) camo un sélido blanco. H RMN (CDCly) & 12.46 (s,
1H), 8.48 (s, 1H), 8.44 (s, 1H), 7.95 (dd, 1H, J=11.6, 2.8 Hz), 7.43
(m, 1H), 7.34 (m, 1H), 7.29 (m, 4H), 7.13 (ap. T, 2H, J=8.6 Hz), 6.80

(s, 1H), 3.72 (s, 2H); EM(EST") m/z 440 (M + H)".

EJENPLO 14
H
SCRRAS
/ N. #

N(4-~(3-Ciano-6-metoxi-5-metilH-pirrolo([l,2-b]piridaxzin-4-
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o\
iloxi) -3~-fluorofaenil) -3-oxo-4-fenilbutanoticamida 3?0
X"
(o]
Q Ry CN
A N. =

A) 3-ciano-4-(2~fluoro-4-nitrofenoxi)-5-metilH-pirrolofl,2-

blpiridazin-6-carboxilato de etilo

A una mezcla de 4-cloro-3-—ciano-5-metilH-pirrolofl,2-blpiridazin-
6-carboxilato de etilo (500 mg, 1.90 mmol, ver solicitud de Pat. E.U.A.
No. 2004/063712, especialmente el Ejemplo 1, la descripcién de la cual
se incorpora en la presente para referencia en su totalidad), 2-fluoro-
4-nitrofencl (361 mg, 2.3 mmol) y KCO; (315 mg, 2.3 mmol) se le agregd
IMF (5 mL). La reaccién se agité a temperatura ambiente durante 2
horas. La reaccién se apagé® con agua (5 mL). La mezcla se filtrd y el
s6lido se lavé con agua, se secd para dar el compuesto del titulo (630

mg, B6%) comoc un sélido amarillo ligero.

o N CN
N N.,N/

B) 4-(4-amino-2-fluorofenoxi) -3-ciano-5-metilH-pirrolo([l,2-
blpiridazin-6-carboxilato de etilo

A una, solucién de 3-ciano-4-(2-fluoro-4-nitrofenoxi)-5-
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metilH-pirrolo[l,2-b]piridazin-6-carboxilato de etilo (630
mg, 1.64 mmol) en THF (5 mL) se le agregb MeOH (5 mL) seguido
por Zn (200 mg, 3.0 mmol) y NH,« 1l (200 mg, 3.7 mmol). La
reaccidén se calenté a 60°C durante 2 horas, se filtrd y se
concentrd in vacuo. El1 filtrado se purificé por un cartucho
SCX (eluyendo con amoniaco 2M en MeQOH) para dar el compuesto

del titulo (420 mg, 72%) como un sélido blanco.

o =y W CN
\
o] N‘ﬁ’

C) 4- {4~ (benciloxicarbonil) -2~fluorofenoxi) -3—-ciano-5-

metilH-pirrolo([l,2-blpiridaxin-6-carboxilato de etilo

A una solucién de 4-(4-amino-2-fluorofenoxi)-3-ciano-5-
metilH-pirrole[l,2-b]lpiridazin-6-carboxilato de etilo (420
mg, 1.19 mmol) en CH;Cl, (10 mL) se le agregé carbonato de
potasio (200 mg. 1.43 mmol) y cloroformiato de bencilo (0.261
mL, 1.43 mmol). La solucién se agité a temperatura ambiente
durante 24 horas. La solucién se filtrd, se concentrd in
vacuo y se recristalizé a partir de EtOAc/CHzCl; para dar el

compuesto del titulc (490 mg, 84%) como un sélido blanco.
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D) 4- (3-ciano~6-(2-hidroxipropan-2-il) -5~metilH-pirrolo[l,2-

blpiridaxin-4-ilcoxi) -3-fluorofenilcarbamato de bencilo

Una solucién de 4-(4-(benciloxicarbonil)-2-fluorofenoxi)-3-ciano-
S-metilH-pirrolo[l,2-b]piridazin-6-carboxilato de etilo (123 mg, 0.25
mmol) en THF (5 mL) se enfrid hasta 0°C. Una solucién de bramuro de
metilmagnesio (0.336 mL, 1.00 mmol, 3 M en THF) se le agregd y la
solucién se agité a temperatura ambiente durante 30 minutos. Méas
bramiro de metilmagnesio (0.336 mL, 1.00 mmol, 3 M en THF) se le
agregd, y la solucién se calenté hasta 60°C durante 30 minutos. E1
acetato de etilo (10 mL) y aqua (5 mL) se le agregd y la capa organica
se lavd, se separSs, se secd y se concentré in vacuo. La mezcla se
purificd por cramatografia instantanea (20 - 50% EtOAc en CHCl,) para

dar el campuesto del titulo (97 mg, 81%) como un sélido blanco.
F HTO\/O
7
N\
N"N

- E) 4-(3-ciano-6-hidroxi-5-metilB-pirrolo[l,2-b]lpiridazin-4-

iloxi)=-3-fluorofenilcarbamato de bencilo

A una 8olucién de 4-(3-ciano-6-{2-hidroxipropan-2-
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il)-5-metilH-pirrolo[l,2-6]piridazin-4-iloxi)-3-

fluorofenilcarbamato de bencilo (97 mg, 0.2 mmol) en
CHzCl; (2 mL) se le agregd a una solucién previamente
mezclada de peréxido de hidrégeno (0.033 mL) en agua y
dieterato de trifluoruro de boro (0.570 mL) a -5°C.
Después de 10 minutos, la reaccién se apagd con
solucidén de sulfato de sodio, se secd, se concentrd in
vacuo y el residuo se recristalizé con EtOAc y hexano

para dar el compuesto del titulo (70 mg, 80%) como un

sblido blanco.

F) 4-(3-ciano-6-metoxi-5-metilH-pirrolo[l,2-b]piridazin-4-

iloxi) =3-fluorofenilcarbamato de bencilo

A una solucién de 4-(3-ciano-6-hidroxi-5-metilH-
pirrolo[l,2-b]lpiridazin-4-iloxi)-3-fluorofenilcarbamato de
bencilo {25 mg, 0.06 mmol) en DMF (1 mL) se le agregd
carbonato de cesio (39 mg. 0.12 mmol) y yoduro de metilo
(0.05 mL, 0.072 mmol). La solucién se agitdé a temperatura
ambiente durante 2 horas. El agua (1 mL) se le agregd y el
producto se extrajo con acetato de etilo (2x5 mL), se secéd y

se concentrdé para dar el compuesto del titulo (20 mg, 74%)

2,87
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como un sélide blanco.
F. NH;
T
/0 \ N.,_N/
G) 4- (4-Amino-2-fluorofenoxl) ~6-metoxi-5-metilH-pirrolo[l,2-
blpiridazin-3-carbonitrilo
A una solucién de 4-(3-ciano-6-metoxi-5-metilH-
pirrolo{l,2-blpiridazin-4-iloxi)-3-fluorofenilcarbamato de
bencilo (20 mg, 0.045 mmol) en etanol (3 mL) se le agregd
paladio en carbono al 10% (20 mg) y la mezcla se agitd bajo un
globo de hidrégeno durante 2 horas. La solucién se filtré a

través de una almohadilla de Celite® y se concentré in vacuo

para dar el compuesto del titulo (12 mg, B85%).

H) N- {4~ (3-Ciano-6-metoxi-5-metilH-pirrolo[l,2-b] -piridazin-

4-iloxi) -3-fluorofenil) -3-oxo-4~fenilbutanticamida

A una solucién de 4-(4-amino-2-fluorofenoxi)-6-metoxi-5-
metilH-pirroleo[l,2-b]lpiridazin~-3-carbonitrilo (6 mg, 0.02 mmol)
en CHxXl, (1 mL) se le agregé una solucidén de 2-fenil-1-
tiocianatoetanona (0.1 mL, 0.025 mmol, 0.25 M en acetato de
etilo, Compuesto F del Ejemplo 1). La reaccién se agitdé a
temperatura ambiente durante 20 minutos, se concentrd in vacuo y
se purificé por cromatografia instantdnea en gel de silice

(eluyendo con 1 - 25% EtOAc/CHClz) para proporcionar el
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compuesto del titulo (3.90 mg, 40%) como un sélido amarillo
palido. 'H RMN (CDsOD) & 8.01 (d, 1H, J= 12.7 Hz), 7.86 (s, 1H),
7.72 (s, 1H), 7.19 (m, S5H}, 6.75 (m, 2H), 3.79 (s, 3H), 3.20 (m,

2H), 2.18 (s, 3H); EM(ESI') m/z 490 (M + H)".

EJEMPLO 15
F i
CN

N=-(4-(3-ciano-6-metoxi-5-metilB-pirrolo[l,2-blpiridazin-4-
iloxi)-3-fluorofenil) -4-(4-Ffluorofenil) ~3-oxocbutaneticamida
El compuestoc del titulo se prepard a partir de 4-

(4-amino-2-fluorofenoxi)-6-metoxi-5-metilH-~
pirrolojl,2—b]piridazin—B—carbonitrilo (Compuesto G
del Ejemplo 14) y 2-(4-fluorofenil)-1-
tiocianatoetanona (Compuesto A del Ejemplo 2) por el
procedimiento descrito para el Compuesto H del
Ejemplo 14. 'H RMN (CD3;0D) & 8.08 (dd, 1H, J = 12.7,
1.7 Hz), 7.95 (s, 1H), 7.80 (s, 1H), 7.34 (m, 3H),
7.19 (m, 1H), 7.04 (s, 2H), 6.87 (m, 2H), 3.89 (s,
3H), 3.30 (m, 2H), 2.27 (s, 3H); EM(ESI) m/z 508 (M +
H)*.

288
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EJEMPLO 16

XTI r0

0, e NN
d N\ Ne #

)

3-ciano-4-(2-fluoro—4-(3-(2-fenilacetil)ureido) fenoxi)-5-

metilH-pirroleo[l,2-b]piridazin-6-carboxilato de etilo

Y-

A) 2-Fenilacetil isocianato

A una suspensién de 2-fenilacetamida (68 mg, 0.5 mmol)
en diclorcetano (2 mL) se le agregd cloruro de oxalilo (0.175
mL, 2.0 mmol). La suspensidon se disolvié répidamente y.se
formb una nueva suspensién. El andlisis CL/EM de la mezcla de reaccidén
después de 5 minutos, indicdé que nada del producto deseado se formd. La
mezcla se entibié hasta 80°C, la CL/EM después de 30 minutos indicd una
pequefla cantidad del producto. la reaccién se calenté a 70°C durante 2
dias y se volvié mayormente clara. El anilisis CL/FM indica mayormente
producto. La mezcla se agitd y se calentd a B80°C durante otras 4 horas.
Casi todo el sbélido amarillo en las paredes del recipiente de reaccién
se disolvié. La mezcla se concentrd in vacuo. El residuo se disolvié en
dicloroetano (1.5 mL), se concentrd, y se wvolvié a disolver en

dicloroetano (2 mL). La sclucidén resultante 0.25 M se usd sin

purificacién adicional.

0K 23k
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B) 3-ciano~4- (2-flucro~4- (3~ (2-fenilacetil) uraido) fenoxi) -5-matil1H- 33:,/

pirrolo[l,2-b]piridarin-6-carboxilato da etilo

A una solucidén de 4-(4-amino-2-fluorofenoxi)-3-ciano-5-metilH-
pirrolo[l,2-b]lpiridazin-6-carboxilato de etilo (7 mgy, 0.02 mmol,
Campuesto B del Ejemplo 14) en diclorometano (0.3 ml) se le agregd una
solucién de isocianato de 2-fenilacetilo (0.04 mmol, 0.25 M. en
dicloroetano). La reaccién se agitdé a temperatura ambiente y se
monitoreé por CL/EM. Después de 2 horas, toda la materia prima se ha
consumido. 1La mezcla se concentré y el residuo se purificd por.
cramatografia en gel de silice (1-10% acetato de etilo/diclorametano)
para dar el campuesto del titulo (8 mg, 78%) camo un sbélido amarillo.
'H RMN (CDCl;) & 10.77 (s, 1H), B.51 (s, 1H), 8.21 (s, 1H), 7.86 (s,
1H), 7.73 (dd, 1K, J= 12.2, 2.2 Hz), 7.43 - 7.21 (m, 7H), 4.37 (q, 2H,
J = 1.1 Hz), 3.76 (s, 2H), 2.80 (s, 3H), 1.40 (t, 3H, J= 7.1 Hz);
EM(ESI") m/z 516 (M + H)™.

YO

3-ciano-4-(2-fluoro-4-(3-(2-(4-
fluorofenil)acetil) tioureido) fenoxi)-5-metilH-pirrolo[l,2-
blpiridazin-6-carboxilato de etilo

A una solucidén de 4-(4-amino-2-fluorofenoxi})-3-ciano-5-



10

15

20

25

(
rAl

dar el 2-((lH-pirrol-l-ilamino)metilen)malonato de dietilo
crudo. A este intermediario se le agregd éter de difenilo (2
mL). La reaccién se colocd bajo nitrdbgeno y se calentd a
220°C durante 2 horas, mientras se permite que el etanol
formado en la reaccidén se destile completamente. La reaccién
se enfrié hasta temperatura ambiente y se purificé por
cromatografia instantdnea en gel de silice {eluyendo con 100%
CHzCl;) para dar el compuesto del titulo (1.03 g, 71%) como un

86lido amarillo.

B) Pirrolo[l,2-6]piridaxzin-4 (1H)-ona

Una mezcla de 4-oxo-1,4-dihidropirrolo(l,2-blpiridazin-
3-carboxilato de etilo (206 mg, 1.0 mmol), NaCl (64 mg, 1.1
mmol), agua (0.054 mL, 3.0 mmol) y DMSO (2 mL) se calentbé a
150°C durante 3 horas. Al final de la reaccién, el DMSO se
destilé completamente y el residuo se purificé por
cromatografia instantdnea en gel de silice (eluyendo con 1 -
10% EtOAc/CHCl;) para dar el compuesto del titulc (90 mg,

67%) como un sélido amarillo ligero.
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C) 4-(2~-Fluoro-4-nitrofenoxi)H-pirrolo[l,2-b]piridazina

A una mezcla de pirrolo(l,2-b]piridazin-4(1H)-ona (13.4
mg, 0.10 mmol), 3,4-difluoronitrobencenc (24 mg, 0.15 mmol) y
1,4-diazabiciclo[2.2.2])octano (DABCO, 22 mg, 0.20 mmol) se le
agregé MeCN (0.7 mL). La reaccién se calenté a 70°C durante
72 horas y se concentré in vacuo. El residuo se purificé por
cromatografia instantdnea en gel de silice (eluyendo con 100%

CH2Clz) para dar el compuesto del titule (20 mg, 73%) como un
0o
T WY
\ N, =
N

D) 4- (B-Pirroclo[l,2-b]piridazin-4-iloxi) -3-

s6lido amarillo.

fluorobencenamina

A una solucibn de 4-(2-fluoro-4-nitrofenoxi}H-pirrolol[l,2-
blpiridazina (17 mg, 0.062 mmol) en THF (1.2 mL) se le agregd MeCH (0.8
mL) seguido por Zn (100 mg, 1.5 mmol) y NH 1l (43 mg, 0.80 mmol). ILa
reaccién se calentd a 70°C durante 90 minutos y se concentrd in vacuo.
Al residuo se le agregé CHCla (2 mL) y unas gotas de EtzN. El sélido se
disoclvié parcialmente y la mezcla se filtrd. El filtrado se concentrd
in vacuo y se purificd por cromatografia instantdnea en gel de silice

(eluyendo con 1 - 6% EtQAc/CHxCl,) para dar el campuesto del titulo (15
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mg, 99%) como un sélido blanco. 310

E.) 1- (4~ (H-Pirrolo[l,2-b]piridaxin-4-iloxi)-3~-fluorofenil) -

3=(2-(4-fluorofenil)acetil) tiouraa

A una solucibn de 4-(H-pirrolo[l,2-blpiridazin-4-iloxi)-3-
fluorobencenamina (7 mg, 0.03 mmol) en CHCl; (0.3 mL) se le agregd una
solucién 0.25 M de isocianato (0.16 mL, 0.04 mmol, 0.25 M en acetato de
etilo, Campuesto A del Ejemplo 2) en EtCAc. la reaccién se agitd a
temperatura ambiente durante 20 minutos, se concentr6 in vacuo y se
purificé por cramatografia instanténea en gel de silice (eluyendo con 1
- 5% EtQOAc/CHCl;) para dar el compuesto del titulo (12 mg, 95%) como un
s6lido amarillo pAlido. 'H RMN (CDCly) & 12.46 (s, 1H), B.67 (s, 1H),
7.92 (dd, 1H, J = 11.5, 2.4 Hz), 7.85 (d, 1H,J0=5.3Hz), 7.77 (dd, 1H,
J=2.6, 1.5 Hz), 7.39 (m, 1H), 7.28 (m, 3H), 7.13 (m, 2H), 6.83 (dd, 1H,
J= 4.3, 2.6 Hz), 6.74 (dd, 1H, J= 4.3, 1.5 Hz), 5.70 (d, 1H, J= 5.3

Hz), 3.73 (s, 2H); EM(ESI") m/z 439 (M + H)*.

EJEMPLO 20

.9
N\ N._N/
1-(4-(H-Pirrolo[l,2-blpiridaxin-4-iloxi)-3-fluorofenil)-3-(2-

(4-fluorofenil)acetil)urea

A una solucién de 1la 4-(H-pirrolo[l,2-b]piridazin-4-
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iloxi)-3-fluorobencenamina (5 mg, 0.02 mmol, Compuesto D del
Ejemplo 19) en CHzCl; (0.3 mL) se le agregd una solucidén de 2-
(4-fluorofenil)acetil isocianato (0.16 mL, 0.04 mmol, 0.25 M
en diclorometano, Compuesto C del Ejemplo 4). La reaccién se
agité a temperatura ambiente durante 2 horas, se concentrd in
vacuo y se purificd por cromatografia instantdnea en gel de
gilice (eluyende con 1 - 15% EtOAc/CHCl;) para dar el
compuesto del titule (5.5 mg, 63%) como un sbélido amarillo
palido. 'H RMN (CDCl,) 8 10.68 (s, 1H), 8.69 (s, 1H), 7.83 (d,
1H,J=5.3 Hz), 7.77 {dd, 1H, J = 2.6, 1.5 Hz), 7.68 (dd, 1H,
J= 11.5, 2.4 Hz), 7.33 - 7.17 (m, 4H), 7.09 (m, 2H), 6.82
(dd, 1H, J= 4.3, 2.6 Hz), 6.74 (dd, 1H, J = 4.3, 1.5 Hz),
5.69 (d, 1H, J= 5.3 Hz), 3.76 (s, 2H); EM(ESI') m/z 423 (M +

H)*.

SSRR Q!
I
>\

1-(4-(9-(dicioclopropilmetil)-8-etil-9H-purin-6-iloxi)-3-
fluorofenil) ~3-(2- (4-fluorofenil) acetil) tiourea

A una mezcla de 1-(3-fluoro-4-hidroxifenil)-3-(2-{4-

9]
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Al
fluorofenil)acetil)tiourea (24 mg, 0.075 mmol, Campuesto A de Eje'nplo3
3), 6-cloro-9-(diciclopropilmetil)-8-etil-9H-purina (20.7 mg, 0.075
mmol, Solicitud PCT WO 99/01454, Patente E.U.A. 6,143,743, ejemplo 831,
la descripcién de las cuales se incorpora en la presente para
referencia) y 1,4-dlazabiciclo[2.2.2]octano (DABCO, B.4 mg, 0.075 mmol)
se le agregé MeCN (2 mL). La reaccién se agité a temperatura ambiente
durante 4 horas y se concentr$ in vacuo. El residuo se purifict por
CIAR preparativa de fase inversa para dar el campuesto del titule (15.3
mg, 36%) camo un sélido blanco. 4 RMN (CDCl;) & 12.43 {m, 1H), 8.48 (m,
1H), 8.40 (m, 1H), 7.92 (m, 1H), 7.28 (m, 4H), 7.13 (m, 2H), 3.72 (s,
2#), 3.34 (m, 3H), 1.53 (m, 3H), 0.81 {m, 2H), 0.46 (m, 4H), 0.23 (m,

2H); EM(ESI') m/z 489 (M + H)".

EJEMPLO 22
F i H
\\,..\:,)"

1-(3~Fluoro-4-(pirrolo[2,1-£f][1,2,4]triazin-4-iloxi) fenil)-3-
(2= (4-fluorofenil)acetil)guanidina
cl
N
\ N..N4|

Aa) 4~-Cloropirrolo2,1-£f][1,2,4]triazina

A una scolucién de pirrolo[2,1-f][1l,2,4]ltriazin-4-0l



10

135

20

25

108

{(3.70 g, 27.4 mmol, ver generalmente, Solicitud PCT WO
2000/071129 la descripcién de la cual se incorpora en la
presente para referencla en su totalidad) en 40 mL de tolueno
a temperatura ambiente se le agregd 4.77 mL (27.4 mmol) de
diisopropiletilamina seguido por 7.70 mL (82.6 mmol). de
oxicloruro de fésforo. La mezcla de reacciédn se calentd a
100°C durante 18 horas. Después de enfriar hasta temperatura
ambiente, la reaccién se agregd lentamente a una solucidén de
solucién de NaHCO; acuosa al 5% (100 mL) a 0°C. Una vez
completada la adicién, la mezcla bifdsica se permitié agitar
a temperatura ambiente durante 30 minutos. La capa acuosa se
extrajo con EtOAc (3 x 100 mL) y los extractos organicos
agrupados se lavaron con salmuera (100 mL), se secaron sobre
MgSO, anhidro, y se concentraron in vacuo para dar el
producto crude (4.10 g, 97%) como un sélido amarillo. H RMN
(CDCl;) & B.14 (s, 1H), 7.80 (dd, 1H, J= 2.4, 1.5 Hz), 6.91
{m, 2H).

Fﬂ No:
0
= VN

\ N.Na)

B) 4- (2-Fluoro-4-nitrofenoxi)pirrolo[2,1-£f][1,2,4]triazina
La 4-cloropirreclo[2,1-f][1,2,4]triazina (4.1g, 27 mmol),

2-fluoro-4-nitrofenol (5.0 g, 32 mmol), y carbonato de
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potasio (7.4 g, 53 mmol) en 100 mL de dimetilformamida se
agité a 60°C durante 15 horas. Después de enfriar hasta
temperatura ambiente, la mezcla de reacciédn se filtrdé a
través de un tapén de gel de silice con EtOAc. El filtrado se
concentrd in vacuo y el producto crudo resultante se purificd
por cromatografia instantdnea en gel de silice (SiO,,
EtOAc/Hexano 1:4) para dar el compuesto del titulo (4.25 g,
58%) como un sélido blanco. *H RMN (CDCl;) & 8.09 (m, 2H),
7.88 (s, 1H}, 7.77 (dd, 1H, J= 2.6, 1.2 Hz), 7.46 (t, 1H, J=
7.6 Hz), 6.98 (dd, 1H, J= 4.6, 1.4 Hz), 6.84 (dd, 1H, J =4.5,
2.6 Hz); C RMN (CDCla) & 160.6, 154.3 (J= 254 Hz), 146.5,
145.8, 144.8 (J= 12.9 Hz), 125.0, 121.7, 120.7, 114.5, 113.9,
113.6 (J= 23.2 Hz), 103.6.

9

C) 3=-Fluoro-4-(pirrolo[2,1-£][1,2,4] triagin-4~

iloxi)bencenamina (4)

A una solucién de 4-(2-fluoro-4-nitrofenoxi)pirrolo(2,1-
-f1[1,2,4]triazina (4.25 g, 15.5 mmol) en 40 mL de
tetrahidrofurano y 60 mL de metanol a 0°C se le agregé polvo
de zinc (3.04 g, 46.5 mmol, <10 micrones) seguido por cloruro

de amonio (2.49 g, 46.5 mmol). La mezcla se agité a

?:"\‘f
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temperatura ambiente durante la noche. El polvo de zinc
adicional (6.08 g, 93 mmol) y cloruro de amonio (5.0 g, 93
mmol) se agregaron y la reaccién se permitié agitar a
temperatura ambiente durante 4 horas. La mezcla heterogénea
se filltré a través de una almohadilla delgada de Celite® con
metanol y el filtrado se concentrd in vacuo. La purificacién
por cromatografia instantdanea en gel de silice (SiOg,
EtOAc/Hexano 1:1) dio el compuesto del titulo (3.5 g, 92%)
como una espuma amarilla. H RMN (CDCly) & 7.92 (s, 1H), 7.70
(dd, 1H, J= 2.5, 1.6 Hz), 6.98 (t, 1H, J= B.5 Hz), 6.92 {(dd,
l1H, J= 4.4, 1.4 Hz), 6.77 (m, 1H), 6.42 (m, 2H), 3.71 (br s,

2H) ; EM(ESI*) m/z 245.2(M+H)*.

D) 1-(3-Fluoro-4-(pirrolo[2,1-£][1,2,4] triazin-4-

iloxi)fenil)-3-(2~(4-fluorofenil)acetil)guanidina

A un tubo de ensayo que contiene 3-fluoro-4-
(pirrolo(2,1-£f]1(1,2,4]triazin-4-iloxi)bencenamina {20 mg,
0.082. mmol) y 1-{2-(4-fluorofenil)acetil)-2-metilisotiourea
{20 mg, 0.086 mmol) se le agregd 0.3 mL de tolueno seguido
por diisopropiletilamina (15 uL, 0.086 mmol). La reaccién se
agité a 110°C durante 6 horas. Se agregaron porciones
adicionales de 1-(2-(4-fluorofenil)-acetil)-2-metilisotiourea
(20 mg, 0.08B6 mmol) y diisopropiletilamina (15 puL, 0.086
mmol). Después de agitar a 110°C durante 1la noche, 1la

reaccién se enfridé hasta temperatura ambiente y se purificé

29§
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directamente por cromatografia instantdnea en gel de silice

(510,

como un sélido blanco.

EtOAc/Hexano 1:1)

para dar el compuesto del titulo

El sélido se tratdé con HCl 4 N en

dioxano a 0°C durante 30 minutos. La solucién se concentrd in

vacuo para dar la sal HCl del compuesto del titulo (15 mg,

40%)

como un polvo blanco.

11.5 (brs, 1H),

2.5,

1.4 Hz),

9.48 (brs, 1H

7.30 (m, SH

EM(ESI*) m/z 423.1 (M+ H)*.

14y RMN

(CDCl3) & 13.8 (br s, 1H),

), 7.85 (s, 1H), 7.78 (dd, 1R, J

),

7.01

EJEMPLO 23

\ N.N/J

(m, 3H), 6.85 (m, 1H);

lﬁ-(3-Fluo:o-4—(pi:rolo[Z,l-f][1,2,4]tria:in—4—iloxi)fenil)-

A)

N-fenilmalonamida

F. u OEt
PR

-.._\N

\ N.N’)

3= (3-fluoro~-4-(pirrolo[2,1-£f][1,2,4] triaxin-4-

iloxi) fenilamino) -3-oxopropanocato de etilo

A

una

solucidn

de

3-fluoro-4-(pirrolo[2, 1-

296
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£)[1,2,4]triazin-4-iloxi)bencenamina (112 mg, 0.459 mmol,
Compuesto C del Ejemplo 22) en cloruro de metileno (4 mL) a
D°C se le agregé 96 uL (0.55 mmol) de diisopropiletilamina
seguido por 61 pL (0.48 mmol) de 3-cloro-3-oxopropanocato de
etilo. La reaccién se agité a 0°C durante 1 hora y luego se
apagéd con 10 mL de solucién de NaHCO; saturada. La capa
acuosa se extrajo con cloroformc (3x15 mL). Los extractos
orgdnicos combinados se secaron sobre Na,SO4 anhidro y se
concentraron in vacuo para dar el producto crudo como un
aceite amarillo que se solidificé durante el reposo (180 mg).
H RMN (CDCl3;) & 9.45 (br s, 1H), 7.89 (s, 1H), 7.71 (dd, 1H,
J= 2.5, 1.5 Hz), 7.68 (dd, 1H, J = 11.8, 2.2 Hz), 7.18 (m,
2H), 6.93 (dd, 1H, J= 4.4, 1.4 Hz), 6€.78 (dd, 1H, J= 4.4, 2.6
Hz), 4.19 (q, 2H, J= 7.2 Hz), 3.41 (s, 2H), 1.25 (t, 3H, J=
7.2 Hz); EM(ESI') m/z 359.1 (M + H)".

F u OH
PERY!
=" VN
\N.
B) dcido 3-(3-Fluoro-4- (pirroloi2,1-£]{1,2,4] triazin-4~
iloxi) fenilamino) ~-3-oxopropanoico
A una soluciébén del 3-(3-fluoro-4-(pirrolo(2,1-
£]1[1,2,4]triazin-4-iloxi) fenilamino)-3-oxopropanocato de etilo

crudo anterior (180 mg) en etanol (10 mL) a 0°C se le agregd



10

15

20

25

113 (

solucién de NaOH acuoso 1 N (10 mL). Después de agitar a 0°C
durante 3 horas, la reaccién se lavd con 20 mL de EtOAc. La
capa de EtOAc nuevamente se extrajo con 20 mL de sclucién de
NaOH acuoso 1 N. La solucidn acuosa combinada se hizo &cida
hasta pH 5 con solucién de HCl acuosa 1 N. La capa acuosa se
extrajo con EtOAc (3 x 30 mL). Los extractos orgénicos
combinados se secaron sobre Naz;S04 anhidro y se concentrd in
vacuo para dar el acido crudo el-cual se usd sin purificacidn
adicional (150mg). EM(ESI*) m/z 331.1 (M'+H)".
C) N'-(3-Fluoro-4-(pirrolo[2,1-£f]1[1,2,4]triazin-4-

iloxi) fenil) -N’-fenilmalonamida

Una soluciébn de dcido 3-{(3-fluoro-4-(pirrolo[2,1-
£1f1,2,4]triazin-4-iloxi) fenilamino)-3-oxopropanoico (17 mg,
0.052 mmol), reactivo BOP (34 mg, 0.077 mmol), 4-
metilmorfolina (28 pL, 0.26 mmol), y anilipa (4.7 pL, 0.052
mmol) en dimetilformamida (0.5 mL} se agité a temperatura
ambiente durante 16 horas. La reaccién se diluydé con EtOAc (4
mL) y se lavdé con agua, solucién de LiCl acuosa al 10%, y
salmuera (1 x 3 mL de cada uno). La solucién organica se secd
sobre NazSO, anhidro y 1luego se concentrdé in vacuo. La
purificacién por cromatografia instantidnea en gel de silice
(S102, EtOAc/Hexano 7:3) dio el compuesto deseado como un
sbélido blanco. El producto se liofilizé con acetonitrilo/agua
para dar el compuesto del titulo (12 mg, 57%) como un polvo

blanco. H RMN (CDCls) & 9.23 (br s, 1H), 8.22 {(br s, 1H),

293
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7.90 (s, 1H), 7.72 (m, 1H), 7.46 (d, 1H, J = B.2 Hz), 7.20
(m, 7H), 6.95 (m, 1H), 6.78 (m, 1H), 3.47 (s, 2H); EM(ESI*)
m/z 406.1 (M + H)*.

EJEMPLO 24
F | |
S
N'- (3~Fluoro-4- (pirrolo[2,1~£] [1,2,4] triazin-4-iloxi) fenil) -N'- (4-
fluorofenil)malonamida
Una solucién de acido 3-(3-fluoro-4-(pirrolo[2,1-
£]11[1,2,4]triazin-4-iloxi) fenilamino)-3—-oxopropanoico {18 mg, 0.55 mmol,
Compuesto B del Ejemplo 23), reactivo BOP (36 mg, 0.082 mmol), 4-
metilmorfolina (30 pL, 0.27 mmol), Yy 4—fluoroanil:i..na (5.2 pL, 0.055
mmol) en dimetlilformamida (0.5 mL) se agité a temperatura ambiente
durante 16 horas. La reaccién se diluyd con EtOAc (4 mL) y se lavd con
agua, solucién de LiCl acuoso al 10%, y salmuera (1 x 3 mL de cada
uno). La solucién orgdnica se secé sobre Na;SOy anhidro y luego se
concentrd in vacuo. la purificacién por cromatografia instanténea en
gel de silice (SiO;, EtOAc/Hexano 7:3) dio el compuesto deseado camo un
s6lido blanco. El producto se.liofilizé con acetonitrilo/aqua para dar
el coampuesto del titulo (14 mg, 61%) camo un polvo blanco. 'H RMN
(CDCla) & 9.28 (br s, 1H), 8.64 (br s, 1H), 7.89 (s, 1H), 7.73 (dd, 1H,
J= 2.5, 1.5 Hz), 7.69 (dd, 1H, J= 11.6, 1.9 Hz), 7.42 (m, 3H), 7.21 (m,

29
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1H), 6.97 (m, 3H), 6.80 {(dd, 1H, JO= 4.5, 2.6 Hz), 3.49 (s, 2H);
EM(ESTY) m/z 424.1 (M+ H)'.

EJEMPLO 25
F N \
POR SRS
S l'\N
\ N.)

NF-(B-Fluoro-l-(tieno[3,2-d]pi:imidin—4—iloxi)fenil)-N’—

fluorofenil)malonamida
0O O

HOJLVJLNH

A) acido 3-(i-fluorofanilamino)Ea-oxopropanoico

A una solucién de 3-cloro-3-oxopropancato de etilo (5.0
mL, 40 mmol, Aldrich) en clorurc de metileno (100 mL) a 0°C
se le agregé diisopropiletilamina (8.4 mL, 48 mmol) segquido
por 4-fluorcanilina (3.6 mL, 38 mmol, Aldrich). La reaccién
se agitd a temperatura ambiente durante la noche y luego se
apagd con 100 mL de una solucién NaHCO; saturada. La capa
acuosa se extrajo con cloroformo (3 x 100 mL). Los extractos
orgdnicos combinados se secaron sobre NazS0; anhidro y se
concentrd in vacuo para dar el producto crudo como un aceite

amarillo que se solidificé en reposo (10 g). 'H RMN {CDCl;) &

(OO
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9.30 (br s, 1H), 7.55 (m, 2H), 7.05 (t, 2H, J = 8.8 Hz), 4.28
(q, 2H, § = 7.2 Hz), 3.49 (s, 2H), 1.35 (t, 3H, J = 7.1 Hz);
EM(ESI*) m/z 226.1(M+H)".

El éster anterior se disolvi6é en 100 mL de etanol y se
enfrié hasta 0°C. Una solucién de NaOH acuoso 1 N (100 mL) se
le agregd y la reaccién se agitdé a 0°C durante 1 hora. La
reaccién se concentrd para retirar el etanol. La solucién
acuosa se extrajo con EtOAc (50 mL) y luego se hace 4cida con
solucién de HCl1l acuosa 1 N. La solucién acuosa se extrajo con
EtOAc (5 x 100 mL). Los extractos organicos combinados.se
secaron sobre NazS0; anhidro y se concentré in vacuo para dar
el producto crudo (6.31 g, B84%) como un sélido amarillo el
cual se usé sin purificacién adicicnal. 'H RMN (DMSO-dg) &
12.9 (br s, 1lH), 10.3 (br s, 1H), 7.59 (m, 2H), 7.16 (t, 2H,

J = 8.9 Hz), 3.34 (s, 2H); EM(ESI') m/z 198.4 (M+H)".

bongast

B) N'-(3-Fluoro-4-hidroxifenil)-N’-(4-fluorofenil)malonamida

A una solucién de 2-fluoro-4-nitrofenol (1.00 g, 6.37
mmol) en 4 mL de tetrahidrofurano y 6 mL de metanol a 0°C se
le agregé polvo de zinc (2.08 g, 31.8 mmol, <10 micrones)
seguido por cloruro de amonio (1.70 g, 31.8 mmol). La mezcla

se agité a temperatura ambiente durante la noche. La mezcla

9l
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heterogénea se filtrdé a través de una almochadilla delgada de
Celite® con metanol y el filtrado se concentré in vacuo para
dar un sbélido café el cual se us6é sin purificacién adicional
(656 mg, 81%).

El acido 3-{(4-fluorcfenilamino)-3-oxopropanoico (197 mg,
1.00 mmol) se disolvié en 4 mL de dimetilformamida. La
trietilamina (140 uL, 1.00 mmol) se le agregd y la solucién
gse enfrié hasta 0°C. El 4-amino-2-fluorofenol (127 mg, 1.00
mmol, Aldrich) se le agregdé segquido por reactivo BOP (442 mg,
1.00 mmol). La reaccidén se permitié que se entibiara hasta
temperatura ambiente y luego se agité a temperatura ambiente
durante 3 horas. La mezcla de reaccidén se concentrd para
retirar el cloruro de metileno, y se le agregd agua para
precipitar el producto. La filtracidon y trituracién con agua
dio el compuesto del titulo {211 mg, 69%) como un sélido
blanco. 'H RMN (CDsOD) & 7.61 (m, 2H), 7.51 (dd, 1lH, J = 13,
2.5 Hz), 7.08 (m, 3H), 6.88 (t, 1H, J = 9.4 Hz), 3.51 (s,
2H) ; EM(ESI*) m/z 307.4 (M+H)".

C) N'-(3-Fluoro-4-(tieno[3,2-d]pirimidin-4-iloxi)fanil)-N>-
{(4-fluocrofenil)malonamida
La N'- (3-fluoro-4-hidroxifenil)-N’- (4-
fluorofenil)malonamida (46 mg, 0.15 mmol), 4-clorotieno([3,2-
dlpirimidina (17 mg, 0.10 mmol), carbonato de cesio (49 mg,

0.15 mmol), y cloruro de cobre (I) (10 mg, 0.10 mmol) se

Yo
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colocaron en un tubo de ensayo. El tubo se selld, se hizo fluir con
nitrégenc, se cargd con l-metil-2-pirrolidinona (0.3 mL) seguido por
2,2,6,6-tetrametil-3, 5-heptanodiona (4.0 pL, 0.02 mmol). La reaccidn se
agité a 120°C durante 2 horas. La mezcla de reaccidén se purificd por
CLAR preparativa. La fraccién apropiada se concentrd para retirar el
metanol y la solucién acuosa resultante se hizo basica con solucién de
NaHCO; saturada (5 mL). Ia solucién acuosa se extrajo con EtOAc (3 x
10mL) y los extractos organicos cambinados se secaron sobre NazSQ,
anhidro y se concentraron in vacuo para dar el producto deseado camo un
aceite incoloro. La liofilizacién con metanol/agua dio el campuesto del
titulo (23 mg, 52%) cam un sdlido blanco. 4y RMN (CDyOD) & 8.54 (s,
1H), 8.21 (d, 1H, J= 5.5 Hz), 7.69 (dd, 1H, J = 12.4, 2.0 Hz), 7.49 (m,

3H), 7.27 (m, 2H), 6.96 (t, 2H, J= 8.9 Hz), 3.47 (s, 2H); EM(ESI") m/z
441.1 (M + H)*.

EJEMPLO 26

F \ N
77 =N
[ N,)
N!'- (3-Fluoro-4~ (tieno[2 (3=-blpirimidin-4-iloxi) fenil) -N3- (4-
fluorofenil)malonamida
La N!- (3-fluoro-4-hidroxifenil)-N3-(4-

fluorofenil)malonamida (46 mg, 0.15 mmol, Compuesto B del

Ejemplo 25), 4-clorotieno(2,3-d]pirimidina (17 mg, 0.10 mmol),

yo>
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carbonato de cesio (49 mg, 0.15 mmol), y cloruro de cabre (I) (10 mg,
0.10 mmol) se colocaron en un tubo de ensayo. El1 tubo se selld, se hizo
fluir con nitrégeno, se cargé con l-metil-2-pirrolidinona (0.3 mL)
seguido por 2,2, 6,6-tetrametil-3,5-heptanodiona (4.0 pL, 0.02 mmol). La
reaccién se agité a 120°C durante 1 hora. Ia mezcla de reaccién se
purificd por CIAR preparativa. La fraccién apropiada se concentrd para
retirar el metanol y la solucidén acuosa resultante se hizo bdsica con
solucidén de NaHOD; saturada (5 mL). La solucién acuosa se extrajo con
EtOAc (3x10 mL) y los extractos orgdnicos combinados se secaron sobre
Na;SOs anhidro y se concentraron in vacuo para dar el producto deseado
camo un aceite incoloro. La liofilizacién con metanol/agua dio el
campuesto del titulo (27 mg, 61 %) como un sélido blanco. 'H RMN (DMSO-
dg) & 10.7 (s, 1H), 10.4 (s, 1H), 8.77 (s, 1H), 8.15 (d, 1H, J= 5.9
Hz), 7.95 (dd, 1H, J= 12.8, 2.0 Hz), 7.85 (d, 1H, J= 5.9 Hz), 7.77 (m,

2H), 7.54 (m, 2H), 7.30 (t, 2H, J= 8.8 Hz), 3.48 (s, 2H); EM(ESI') m/z
441.1 (M + H)*.

EJEMPLO 27

pegngel

1-(3-Fluoro-4-(pirrolo[2,1-f][1,2,4]triazin-4-iloxi)fenil)-3-
{2-({4-fluorofenil) -acetil) tiourea

A una solucién homogénea de tiocianato de sodio (21 mg,
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0.26 mmol) en acetato de etilo (1 mL), a temperatura ambiente
bajo una atmésfera de nitrégeno, se le agreqé cloruro de 4-
flucrofenil-acetilo (28 uL, 0.20 mmol). La mezcla se agitd
durante 30 minutos antes de agregarse directamente a una

5 solucidén homogénea de 3~fluoro~-4-(pirrolo(2,1-£f]1([1,2,4]-
triazin-4-iloxi)bencenamina (37 mg, 0.15 mmol, Compuesto C

del Ejemplc 22) en diclorometano anhidro (3 mL), bajo una
atmésfera de nitrégeno. La mezcla se agité a temperatura
ambiente durante 4 horas antes de concentrarse in vacuo. La

. 10 purificacién por (Merck KGaA, 230-400 tamafio de particula de
malla) cromatografia instantdanea en gel de silice, eluyendo

con cloroformo, proporciona el compuesto del titulo (55 mg,
83%). H RMN (CDCl;) & 12.41 (s, 1H), 8.50 (s, 1H), 7.97 (s,

1H), 7.92 (m, 1H), 7.8B1 (m, 1H), 7.42 (m, 1H), 7.35-7.25 (m,

15 3H), 7.17-7.10 (m, 2H), 7.05-7.02 {(m, 1lH), 6.85-6.90 (m, 1H),
3.72 (s, 2H); EMAR(ESI), 440.0993 (M + H)* calculado,

440.0988 (M + H)* encontrado.

" EJEMPLO 28

N ;O'HIan

1= (3-Fluoro-4-(5-metilpirrolo[2,1-£f][1l,2,4]triazin-4~-

25 iloxi)fenil)-3-(2-{(4~-fluorocfenil)acetil) tiourea
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N.,#
A) 4-(2-Fluoro-4-nitrofenoxi)-5-metilpirrolo(2,1-

£111,2,4)triazina

A una mezcla de 4-cloro-5-metilpirrolo(2,1-
£1[1,2,4]triazina (3.37 g, 20.11 mmol, Solicitud PCT WO
2000/071129, Solicitud de Patente E.U.A. 2003/0186982, 1la
descripcién de las cuales se incorpora en la presente para
referencia) y 2-fluoro-4-nitrofenol (3.48 g, 22.12 mmol) en
DMF anhidro (100 mL), agitada durante 5 minutos bajo una
atmésfera de nitrégeno, se le agregdé carbonato de potasio
anhidro (6.11 g, 44.24 mmol). La mezcla se calenté a 60°C
durante 15 horas antes de agregar 2-fluoro-4-nitrofenol (1.00
g, 6.37 mmol) y la agitacién continué a 60°C durante 4.5
horas. La mezcla se enfridé hasta temperatura ambiente, se
diluyé con diclorometano, se lavé secuencialmente con agua y
cloruro de litio acuoso al 10%, se secé sobre sulfato de
magnesio anhidro y se concentré in vacuc para proporcionar un
s6lido color marrén. La purificacién por (Merck KGaA, 230-400
tamafio de particula de malla) cromatografia instantédnea gel
de silice, eluyendo con cloroformo, proporciona el compuesto
del titulo (4.19 g, 72%) como un sélido amarillo péalido. 'H
RMN (CDCl,) & 8.20-8.13 (m, 2H), 7.83 (s, 1H), 7.73 {(d, 1H,

J= 2.6 Hz); 7.58-7.53 (m, 1H}), 6.69 (d, 1H, J = 2.4 Hz), 2.62

(ol
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(s, 3H); EMAR{ESI), 289.0737 (M + H)' calculado, 289.0733 (M

+ H)* encontrado.

B) 3-Fluoro-4-(5-metilpirrolof2,1-£f][1,2,4] triazin-4-

iloxi)bencenamina

A una mezcla heterogénea de 4-(2-fluoro-4-nitrofenoxi)-
5-metilpirrolo[2,1-£][1,2,4)}triazina (3.04 g, 10.55 mmol) en
metanol anhidro (60 mL) y tetrahidrofuranc anhidro (40 mL), a
temperatura ambiente bajo atmosfera de nitrdgeno, se le
agregd polvo de zinc (6.90 g, 105 mmol) y cloruro de amonio
(5.64g, 105 mmol). La mezcla se agité durante 7 horas antes
de que el catalizador se filtrara completamente y el filtrado
se concentrd in vacuo hasta un sélido amarillo pdlido el cual
se divididé entre cloroformo y agua. La capa acuosa luego se
extrajo dos veces con cloroformo. Las capas de cloroformo
combinadas se lavaron con agua, Sse secd sobre sulfato de
magnesio anhidro y se concentrd in vacuc para proporcicnar el
compuesto del titulo {2.51 g, 92%) como un sélido. 1H RMN
(CDCl3) & 7.86 (s, 1H), 7.64 (d, 1H, J = 2.6 Hz); 7.08-7.03
(m, 1H), 6.61 (d, 1H, J= 2.4 Hz), 6.55-6.45 (m, 2H), 3.78 (s,

2H), 2.60 (s, 3H); EMAR(ESI), 259.0995 (M + H)' calculado,

/07
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259.0997 (M + H)' encontrado.

Cc) 1-(3-Fluoro-4-(5-metilpirrolo[2,1-£f]}[1,2,4]triazin-4-

iloxi)fenil) -3~ (2~ (4-fluorofenil)acetil) tiourea

La 3-fluoro-4-(5-metilpirrolo[2,1-£][1,2,4]trlazin-4-
iloxi)bencenamina (39 mg, 0.15 mmol) se convirtié al
compuesto del titulo (42 mg, 62%) en una manera similar a la
preparacién del Ejemplo 27. 'H RMN (CDCl;) & 12.41 (s, 1H),
8.48 (s, 1H), 7.92-7.82 (m, 2H), 7.68 (d, 1H, J = 2.5 Hz),
7.39-7.27 (m, 4H), 7.15-7.10 (m, 2H), 6.64 (d, 1H, J = 2.3
Hz), 3.72 (s, 2H), 2.60 (s, 3H); EMAR(ESI), 454.1149 (M + H)*

calculado, 454.1154 (M + H)* encontrado.

EJEMPLO 29

N \
o,

No o

N
N'=-(3-Fluoro-4- (5-metilpirrolo[2,1-f][1,2,4]triazin-4-
floxi)fenil) -N3- (4-fluoro~fenil)malonamida
A una solucién hamogénea de 3-fluoro—4-(5-metilpirrolo[2,1-

£]{1,2,4]triazin-4-iloxi)bencenamina (52 mg, 0.20 mmol, Campuesto B del

Ejemplo 28) y acido 3-(4~fluorofenilamino)-3-oxopropanoico (39 mg, 0.20

mmol, Campuesto A del Ejemplo 25) en DMF anhidro {2 mlL), a temperatura

ambiente bajo atmbsfera de nitrdgeno, se le agregd diisopropiletilamina
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(52 upL, 0.30 mmol). La mezcla se agité durante 5 minutos antes de
agregar tetrafluoroborato de o-benzotriazol-1-il-N,N,N’ ,N’-
tetrametiluronio (96 mg, 0.30 mmol) se le agregd en una porcién. La
mezcla se agitd durante 17.5 horas antes de concentrar la reaccién in
vacuo para retirar los volatiles. El residuo resultante se diluyé con
acetato de etilo y se lavd dos veces con cloruro de litio acuoso al 10%
antes de concentrarse in vacuo. lLa purificacién por (Merck KGaA, 230-
400 tamafio de particula de malla) cramatografia instanténea en gel de
silice, eluyendo con 1% metanol en cloroformp, proporciona un sélido
blanco opaco que se triturdé y sonicé en presencia de éter de etilo
anhidro (3 mL). El compuesto del titulo (66 mg, 75%) se aisld por
filtracién como un sélido blanco. 'H RMN (CDCls} & 9.28 (s, 1H), B.67
{s, 1H), 7.83 (s, 1H), 7.80-7.73 (m, 1H), 7.67 (d, 1H, J = 2.5 Hz),
7.54~7.49 (m, 2H), 7.28-7.26 (m, 2H), 7.10-7.02 (m, 2H), 6.64 (d, 1H, J
= 2.3 Hz), 3.56 (s, 2H), 2.60 (s, 3H); EMAR(ESI), 436.1221 (M +. H)*
calculado, 436.1230 (M + H)' encontrado.

EJEMPLO 30

YC,
S

N
N'- (4-B-Pirrolo[1l,2-b]lpiridazin-4-iloxi) -3-fluorofenil) -N°-
fluorofenil)malonamida

Una solucidén de 4-(H-pirrolo[l,2-b]lpiridazin-4-iloxi)-3-
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fluorobencenamina (51 mg, 0.21 mmol, Compuesto D del Ejemplo 19)
en DMF (1 mL) se tratd con Acido 3-(4-fluorofenilamino)-3-
oxopropanoico (41 mg, 0.21 mmol, Compuesto A del Ejemplo 25),
DIPEA (42 pL, 0.25 mmol) y TBTU (Bl mg, 0.25 mmol) y la mezcla se
agité a temperatura ambiente durante 16 horas. lLa mezcla se concentrd
in vacuo para retirar el IMF y el residuo se dividié entre EtQAc (2 mL)
y solucidén de bicarbonato de sodio saturada (2 mL). La fase de EtOAc se
lavé con LiCl acuoso al 10% (2 mL), salmuera (2 mL), se secd (MgSO;) y
se concentré in vacuo. El producto crudo se triturd dos veces con EtOAc
y dos veces con MeOH para dar el compuesto del titulo (17 mg, 19%) camo
un s6lido blanco opaco. 'H RMN (DMSO-dg) & 10.56 (s, 1H), 10.28 (s, 1H),
8.01, (d, 1H,J = 5.4 Hz), 7.92-7.91 (m, 1H), 7.65-7.62 (m, 2H), 7.48-
7.44 (m, 2H), 7.22-7.15 (m, 3H), 6.86 (dd, 1H, J = 4.2, 2.7 Hz), 6.72
(dd, 1H, J = 4.4, 1.4 Hz), 5.81 (d, 1H,J = 5.4Hz), 3.51 (s, 2H);
EM(ESI") m/z 423.3 (M+H)*.

EJEMPLO 31

g

o

1-(3-Fluoro-4-(5-metil-6- (2~ (4-metilpiperazin-1-
il)etoxi)pirrolo[2,1-£f]1-[1,2,4]triazin-4-iloxi)fenil)-3-(2~

(4-fluorofenil)acetil) tiourea, sal de bis-clorohidrato
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A) 4-{2-Fluoro-4-nitrofenoxi)-5-metilpirrolo[2,1-£f][1,2,4]-

triazin-6-ilo pivalato

A una solucién hamgénea de 4-cloro-5-metilpirrolo[2,1-
£f1{1,2,4]triazin-6-ilo pivalato (1.00 g, 3.74 mmol, Campuesto D del
Ejemple 1) y 2-fluoro—4-nitrofencl (588 mg, 3.74 mmol) en acetonitrilo
anhidro (25 mL), a temperatura ambiente bajo una atmdsfera de
nitrégeno, se le agregdé DABCO (462 mg, 4.12 mmol). La mezcla luege se
calentd a 50°C durante 3 horas. La mezcla se enfrid hasta temperatura
ambiente, luego se dividié entre cloroformo y cloruro de amonio acuoso
saturado. La capa acuosa se extrajo dos veces con cloroformo. Las capas
organicas combinadas se lavaron una vez cada una con cloruro de amonio
acucso saturado y cloruro de sodio acuosc saturado, se secaron sobre
sulfato de magnesic anhidro y se concentraron in vacuo para
proporcionar un sélido amarillo pdlido el cual se usdé en la siguiente

etapa sin purificacién adicional. EM(EST") m/z 389.1 (M + H)".
o)
== N

N
B) 4-(2-Fluoro-4-nitrofenoxi)-5-metilpirrolo[2,1-£f][1,2,4]-

triazin-6-ol

A una mezcla heterogénea de 4-(2-fluoro-4-nitrofenoxi)-

ol
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S5-metilpirrolo[2,1-f]1[1,2,4]-triazin-6-ilo pivalato (1.45 gq,
3.74 mmol) en etanol abscluto (19 mL)}, a temperatura ambiente
bajo una atmésfera de nitrédgeno, se le agregd hidréxido de
sodio acuoso 1 N. La mezcla de reaccién se agitdé a temperatura
ambiente durante 1.5 hora antes de neutralizar hasta pH 7 con
clorohidrato acuoso 1 N. La mezcla de reaccién se concentrd para
retirar el etanol, antes de dividir entre acetato de etilo y agua. la
capa acuosa se extrajo dos veces con acetato de etilo. Los extractos
orgdnicos combinados se lavaron dos veces con agua, una vez con cloruro
de sodio acuoso saturado, se secaron sobre sulfato de magnesio anhidro
y se concentraron in vacuo. lLa purificacién por (Merck KGaA, 230-400
tamafio de particula de malla} cromatografia instanténea en gel de
silice, eluyendo con 2:1 hexano/acetato de etilo, proporciondé el
campuesto del titulo (602 mg, 53% para las Etapas A-B) como un sdlido
amarillo. H RMN (CDCl;) & 8.20-8.12 (m, 2H), 7.84 (s, 1H), 7.58-7.53
(m, 1H}, 7.53 (s, 1H), 4.76 (s, 1H), 2.48 (s, 3H); EM(ESI") m/z 305.2
(M + H)*.

C) 4-(2-Fluoro—~4-nitrofenoxi) ~-5-metil-6-(2- (4~
matilpiperazin-l-il)-etoxi)pirrolo[2,1-£f][1,2,4]triazina

A una mezcla homogénea de 4~ (2-fluoro-4-nitrofenoxi)-
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5-metilpirrolof2,1-£]([1,2,4}-triazin-6-01 (100 mg, ©0.33
mmol) y trifenilfosfina (129 mg, 0.49 mmol) en 4 mL de 1:1
diclorometano anhidro/tetrahidrofurano anhidro, se enfrié
hasta 0°C bajo una atmésfera de nitrégeno, se le agregb
gota a gota una mezcla de 2-(4-metilpiperazin-1-il)etanol
(71 mg, 0.49 mmol) y diisopropilazodicarboxilato (0.10 puL,
0.49 mmol) en 2 mL de 1:1 dicloromet;no
anhidro/tetrahidrofurano anhidro. La mezcla se agitd y se
permitié que se entibiara hasta temperatura ambiente. La
reaccién se agitdé durante veinte horas antes de
concentrarse in vacuo. El residuo se purificé por CLAR
preparativa (YMC S10 ODS, 30 x 500 mm, 30 minutos
gradiente a partir de 50% hasta 90% de metanol acucso con
TFA al 0.1%). Las fracciones apropiadas se combinaron, se
neutralizaron con bicarbonato de sodio acuoso saturado, y
luego se concentré in vacuo para retirar el metanol. La
mezcla se extrajo con cloroformo (3x10 mL). Las capas
organicas combinadas se lavaron una vez cada una con agua
y salmuera, se secaron sobre sulfato de magnesio anhidro,
y se concentraron in vacuo para proporcionar el compuestoc
del titulo (34 mg, 24%) como un sélido amarillo. *H RMN
(CDC1l3) & 8.20-8.10 {m, 2H), 7.82 (s, 1lH), 7.58-7.52 (m,
14), 7.49 (s, 1H), 4.16 (t, 2H, J= 5.7 Hz), 2.87 (t, 2H,
J= 5.7 Hz), 2.80-2.40 (m, 8H), 2.45 (s, 3H), 2.31 (s, 3H);

EM(ESI*) m/z 431.3 (M + H)'.
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D) 3-Fluoro-4~ (5-metil-6-(2- (4-metilpiperazin-1-
il)etoxi)pirrelo[2,1-f]-[1,2,4]triazin-4~
iloxi)bencenamina
La 4-(2-Fluoro-4-nitrofenoxi)-5-metil-6-(2-(4-

metilpiperazin-l-il)etoxi)pirrolo(2,1-f][1,2,4)triazina

(20 mg, 0.05 mmol) se convirtié al compuesto del titulo

(16 mg, 87%) en una manera similar a la preparacién del

Compuesto B del Ejemplo 28. H RMN (CDCl;) & 7.86-7.83 (m,

1H), 7.50-7.38 (m, 2H), 7.09-7.00 (m, 1H), 6.56-6.45 (m,

1H), 4.14 (t, 2H, J= 5.5 Hz), 2.99-2.38 (m, 18H); EM(ESI")

m/z 401.4 (M + H)*.

E) 1-(3-Fluoro-4- (5-metil-6-(2- (4-matilpiperazin-1-

il)etoxi)pirrolo[2,1-f][1,2,4] triazin~4-iloxi)fenil)-3-

(2= (4-fluorofenil)acetil) tiourea, sal da bis-
clorochidrato
.La 3-fluoro-4-(5-metil-6-(2-(4-metilpiperazin-1-

il)etoxi)pirrolo[2,1-£f][1,2,4]-triazin-4-

iloxi)bencenamina (18 mg, 0.05 mmol) se convirtié al
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compuesto del titulo (7 mg, 26%) en una manera similar a
la preparaciédn del Ejemplo 27. El1 tratamiento con &cido
clorhidrico acuoso 1 N {0.05 mL, 0.05 mmol), seguido por
la liofilizacién, resulta en el compuesto del titulo como
un s6lido amarillo p&lido (5 mg, 64%). H RMN (CD30OD) &
8.06-7.99 (m, 2H), 7.83 (s, 1lH), 7.79 (s, 1H), 7.48-7.30
(m, 4H), 7.13-7.02 (m, 2H), 4.56-4.45 (m, 2H), 3.87-3.59
(m, 4H), 3.09-2.44 (m, 15H); EMAR(ESI), 596.2255 (M + H)"

calculado, 596.2261 {M + H)!. encontrado.

EJEMPLO 32

‘:O,|:111‘,u};,\0\|=

1-(4-(6- (3~ (Dimetilamino) propoxi)-5-metilpirrole[2,1-~
£f]1[1,2,4]1triazin-4-iloxi)-3-fluorofenil) -3- (2~ (4-

fluorofenil)acetil)urea, sal da clorohidrato
X
(o]
O_HN
N\
/ . s a
A) 3-(4-(2-Fluoro—-4-nitrofenoxi)-5-metilpirrolo[2,1-

£1[1,2,4] triazin~6-iloxi)-N,N-dimetilpropan-l-amina

A una mezcla de trifenilfosfina unida al polimero (3
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mmol de trifenilfosfina por 1 g de resina, 583 mg, 1.75 mmol)
en tetrahidrofurano anhidre (5 mL), a 0°C bajo una atmésfera
de nitrégeno, se le agregd dietilazodicarboxilato (138 pL,
0.87 mmol) gota a gota por medio de una jeringa. La mezcla se
agité durante 15 minutos antes de 3-dimetil-aminopropanol
{103 pL, 0.87 mmol) se le agregé. Después de 30 minuto.s a
0°C, 4-({2-fluoro-4-nitrofenoxi)-5-metilpirrolof[2,1-£f](1,2,4]1-
triazin-6-cl (133 mg, 0.44 mmol, Compuesto B del Ejemplo 31)
se le agregd, y la mezcla se permitidé que se entibiara
lentamente hasta temperatura ambiente. Después de 14.5 horas,
la resina se retiré por filtracidén y se enjuagd con 1l:1
metanol/tetrahidrofurano. El filtrado combinado se concentré
in vacuo hasta un residuo amarillo el cual se usé en la
siguiente etapa sin purificacién adicional. EM(ESI*) m/z
390.2 (M + H)".
B) 4- (6~ (3~ (Dimatilamino) propoi) ~5-metilpirrolo2,1-

£][1,2,4] triazin-4-1lcorl) -3-Fluorcbencenamina

La 3-(4- (2-fluoro—-4-nitrofenoxi)-5-metilpirrolo[2, 1-
£1[1,2,4]triazin-6-iloxi)-N,N-dimetilpropan-l-amina (170 mg, 0.44 mmol)
se convirtié al compuesto del titulo en una manera similar a la
preparacién del Compuesto B del Ejemplo 28. E1 sdélido amarillo
resultante se usdé en la siquiente etapa sin purificacién adicional.

EM(EST") m/z 360.3 (M + H)".
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C) 1- (4~ (6~ (3~ (Dimetilamino) propooci) -5-metilpirrelo2, 1-

f]1[1,2,4) triazin-4—-iloxi) -3-fluorofenil) -3- (2- (4-

fluorofenil) acetil)urea, sal de clorchidrato

La 4~ (6~ (3— (Dimetilamino) propoxi)-5-metilpirrolo[2, 1-
£1[1,2,4]triazin-4-iloxi)~3-fluorcbencenamina (12 mg, 0.03 mmol) se
convirtié al compuesto del titulo (2.5 mg, 13%) en una manera similar a
la preparacién del Campuesto E del Ejemplo 31, excepto que el
isocianato de 2-{4-fluorofenil)-acetilo (0.10 mL, 0.04 mmol, Campuesto
C del Ejemplo 4) se usé en lugar de isocianato de bencenesulfonilo. H
RMN (CDOD) & 10.77 (s, 1H), 7.80 (s, 1H), 7.69 (s, 1H), 7.40-7.23 (m,
5H), 7.11-7.02 (m, 3H), 4.15-4.12 (m, 2H), 3.71 (s, 2H), 3.41-3.36 (m,
2H), 2.97 (s, 6H), 2.44 (s, 3H), 2.31-2.22 (m, 2H); EMAR(ESI), 539.2218

(M + H)* calculado, 539.2218 (M + H)* encontrado.

EJEMPLO 33
N_H
18 el
N
_...("o e

1-(4-({6-(2- (Dimetilamino)etoxi)-5-metilpirreolo(2,1-
f1[1,2,4]triazin-4-iloxi)-3-fluorofenil) -3-(2-(4-

fluorofenil)acetil)urea, sal de clorohidrato
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A) 2=-(4-(2-Fluoro-4-nitrofenoxi)-5-metilpirrolo[2,1-

£]1[1,2,4]triazin-6-iloxi) -N,N-dimetiletanamina

El 4- (2-Fluorc—-4-nitrofenoxi)-5-metilpirrolo[2,1-
£f1(1,2,4])-triazin-6-0l (91 mg, 0.30 mmol, Compuesto B del
Ejemple 31) se convirtié al compuesto del titulc en una
manera similar a la preparaciédn del Compuesto A del Ejemplo
32, excepto que la N,N-dimetiletanolamina (75 u,L, 0.75 mmol)
se usod en lugar de 3-dimetilaminopropanol Y el
diisopropilazodicarboxilato (148 uL, 0.75 mmol) se usé en
lugar de dietilazodicarboxilato. El residuo se purificé por
CLAR preparativa (YMC S10 ODS, 30 x 500 mm, 30 minutos
gradiente a partir de 70% hasta 90% de metanol acuoso con TFA
al 0.1%). Las fracciones apropiadas se combinaron, se
neutralizaron con bicarbonato de sodio acuoso saturado, vy
luego se concentrdé in vacuo para retirar el metanol. La
mezcla se extrajo con cloroforme (3 x 10mL). Las capas
organicas combinadas se lavaron una vez cada una con agua y
salmuera, se secaron sobre sulfato de magnesio anhidro, y se
concentraron in vacuo para proporcionar el compuesto del

titulo (22 mg, 19%) como un sélido. EM(ESI*) m/z 376.2 (M+H)*.



10

15

20

25

B) 4-(6-(2- (Dimetilamino)etoxi)-5-metilpirrolo[2,1-

f]1[1l,2,4]triazin-4-iloxi)-3-fluorcbencenamina

La 2-(4-(2-Fluoro-4-nitrofenoxi)-5-metilpirrolo[2,1-
£f1(1,2,4]triazin-6-iloxi)-N,N~-dimetiletanamina (22 mg, 0.06
mmol) se convirtidé al compuesto del titulo (20 mg, 100%) en
una manera similar a la preparacién del Compuesto B del
Ejemple 28. El1 vidrio amarillo resultante se usé en la
siguiente etapa sin purificacién adicional. EM(ESI') m/z

346.3 (M + H)?'.

C) 1-(4-(6-(2- (Dimetilaminoc) etoxi)-5-metilpirrolo[2,1-
£f][1,2,4] triazin-4-iloxi)-3-fluoxofenil)-3- (2~ (4-
fluorofanil)acatil)urca, sal de clorohidrato
La 4-(6-(2- (Dimetilamino)etoxi}-5-metilpirrolo(2,1-

£f][1,2,4)triazin-4-iloxi)-3-fluorobencenamina (20 mg, 0.06

mmol) se convirtié al compuestc del titule (6.5 mg, 19%) en

una manera Ssimilar a la preparacién del Compuesto C del

Ejemplo 32. 'H RMN (CD;0D) & 10.79 (s, 1H), 7.84 (s, 1H), 7.77

(s, 1H), 7.40-7.21 (m, 5H), 7.10-6.97 (m, 3H), 4.43-4.39 (m,

2H), 3.71 (s, 2H), 3.68-3.62 (m, 2H), 3.03 (s, 6H), 2.48 (s,

3H); EMAR(ESI), 525.2062 (M + H)* calculado, 525.2079 (M + H)"

encontrado.

L/lal
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EJEMPLO 34

pepaaot
,—/°'2\7$

—N
\

N'- (4- (6~ (2- (Dimetilamino) etoxi) -5—matilpirrolo[2,1-
£1{1,2,4]triazin~4-iloxi)-3-fluorofenil) -N’~ (4-
fluorofenil)malonamida, sal de clorohidrato

La 4-(6-(2-(Dimetilamino)etoxi)~-5-metilpirrolo{2,1-
£f][1l,2,4)triazin-4~-iloxi)-3-fluorobencenamina (35 mg, 0.10
mmol, Compuesto B del Ejemplo 33) se convirtié al compuesto
del titulo (4.2 mg, 8%) en una manera similar a 1la
preparacién del Ejemplo 29, excepto que el PyBroP (52 mgq,
0.11 mmol) se usdé en lugar de tetrafluoroborato de o-
benzotriazol-1-il-N,N,N’ ,N’-tetrametil~uronio. El tratamiento
con acido clorhidrico acuoso 1 N (1 mL, 1 mmol), seguido por
la liofilizacién, resulta en el compuesto del titulo (1.7 mg,
38%) como un sélido amarillo palido. H RMN (CD;OD) & 7.83 (s,
1H), 7.77 (s, 1H), 7.62-7.58 (m, 2H), 7.40~-7.27 (m, 5H),
7.09-7.04 (m, 2H), 4.43-4.41 (m, 2H), 3.70-3.54 (m, 4H), 3.04
(s, 6H), 2.50 (s, 3H); EMAR(ESI), 525.2062 (M + H)*

calculado, 525.2059 (M + H)* encontrado.
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EJEMPLO 35

SORE NS
)‘ s

N‘-(4-(6-(3-(Dimatilnmino)propoxi)-5-mstilpirrolo[2,1-
£1[1,2,4]triazin-4-iloxi) -3-fluorofenil) -N’- (4-
fluorofenil)malonamida, sal de clorohidrato

La 4-(6- (3~ (dimetilamino)propoxi)-5-metilpirrolof2,1-
f1[l1,2,4)triazin-4-iloxi)~-3-fluorobencenamina (54 mg, 0.15
mmol, Compuesto B del Ejemplo 32) se convirtidé al compuesto
del titule (13 mg, 15%) en una manera similar a 1la
preparacién del Ejemplo 34. H RMN (CDsOD) & 7.83-7.75 (m,
2H), 7.67 (s, 1H), 7.63-7.57 (m, 2H), 7.39-7.27 (m, 2H),
7.09-7.02 (m, 2H), 4.18-4.13 (m, 2H), 3.58 (s, 2H), 3.42-3.36
(m, 2H), 2.96 (s, 6H), 2.48-2.42 (m, 4H), 2.32-2.25 (m, 2H);
EMAR (ESI), 537.2062 (M-H)~ calculado, 537.2073 (M-H)~

encontrado.

EJEMPLO 36

o XY,
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Nl- (3-Fluoro-4- (5-metil-6-(2-morfolinoetoxi)pirrolo[2,1-
£]1[1,2,4]triazin-4-iloxi) fenil) -N°- (4-fluorofenil)malonamida,

sal de clorochidrato
X

= N

o)

A) 4- (2-Fluoro-4~nitrofenoxi)-5-metilpirrolo[2,1~-

£f1[1,2,4] triazin-6-0l

A una sclucidn de 4-(2-fluoro-4-nitrofenoxi)-5-
metilpirrolo(2,1-£]111,2,4)triazin-6-ilo pivalato (2.40 g,
6.19 mmol, Compuesto E del Ejemplo 1) en una mezcla de 20 mL
de THF y 30 mL de EtOH, se le agregé NaOH 1 N (12 mL, 12
mmol) gota a gota a temperatura ambiente. La soluclén
resultante se permitid agitar durante 45 minutos, por tal
tiempo, el andlisis CLAR indica el final de la reaccién. La
reaccién se apaga de este modo con 13 mL de HCl 1 N. Después
de que el solvente orgdnico se retirdé a presidn reducida, el
producto se precipité y se colectd a través de filtracidédn. El
producto obtenido es 4-(2-fluoro-4-nitrofenoxi)-5-
metilpirrolo[2,1-£][1,2,4]triazin-6-0l (1.65 g, B8%).
EM(ESI*) m/z 305.1 (M + H)*.

yv



10

15

20

25

5
QI

\-HE’ \:}L;:T

B) 4= (2~Fluoro-4-nitrofenoxi) -5-metil—-6-(2-

morfolinetoxi)pirrolo[2,1~-f][1,2,4] triazina

A una solucién de 4-(2-fluoroc-4-nitrofenoxi)-5-
metilpirrolo([2,1-£][1,2,4]triazin-6-0l1 (55 mg, 0.18 mmol), 2-
morfolinetanol (47 mg, ©0.36 mmol), y PPh; enlazadeo al
polimero (3.0 mmol/g, 167 mg, 0.50 mmol) en 1 mL de THF a
temperatura ambiente se le agregéd DIAD (72 mg, 0.36 mmol). La
mezcla se agitd durante 1 hora y el andlisis CLAR indicé que
la mayoria de la materia prima desaparecié. El polimero se
filtrd a través de Celite® y el filtrado se concentrd y se
purificé por CLAR preparativa para proporcionar el compuesto

del titulo (50 mg, 67%). EM(ESI+) m/z 418.2 (M + H)™.
oo &

\—S_é/ku

"

C) 3-Fluoro—-4-(5-matil-6-(2-morfolinetoxi)pirrolol[2,1-
£f]1[1,2,4]triazin~4~iloxi)bencenamina
A una soclucién de 4-(2-fluoro-4-nitrofenoxi)-5-metil-6-
(2-morfolinetoxi)pirrolo[2,1-f][1,2,4]}triazina (54 mg, 0.13

mmel) en una mezcla de 0.8 mL de THF y 1.2 mL de MeOH, se
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agregaron NH,Cl (70 mg, 1.3 mmol) y polvo de Zn (85 mg, 1.3
mmol). La suspensién se permitié agitar a temperatura
ambiente durante 2 horas. Tanto el anilisis CLAR como el
andlisis de CL-EM indica el final de la reaccién y el sélido
se filtrd asi completamente. Después de la concentracién del
filtrado, el residuo se tomé en MeOH al 10% en CHaCl,. La
solucidédn luego se filtrd nuevamente y el filtrado se
concentré in vacuo para proporcionar el compuesto del titulo

(50 mg, 92%). EM(ESI') m/z 388.4 (M + H)*.

D) N‘-(3-!1uoro-4-(5—mnti1-6-(2-mnrfolinetoxi)pirrolo[2,1—
£1[1,2,4]triazin-4-iloxi)fenil) -N’- (4-
fluorofenil)malonamida, sal de clorochidrato
A una solucidn de 3-fluoro-4-(5-metil-6-(2-

morfolinetoxi)pirrolo(2,1-£f][1,2,4)triazin-4-

iloxi)bencenamina (16 mg, 0.041 mmol), acido 3-(4-

fluorofenilamino) -3-oxopropanoico (12 mg, 0.06 mmol,

Compuestc A del Ejemplec 25) en 1 mL de THF se agregaron DIEA

(0.04 mL) y PyBrOP ( 32 mg, 0.06 mmol) a temperatura

ambiente. La reaccién se permitid agitar durante el fin de

semana y el andlisis de CL-EM indica 1la formacién del
producto, no obstante que todavia quedé algo de materia
prima. La solucién se sometié directamente a purificacién

CLAR preparativa y la fraccién CLAR que contiene el producto

deseado se pasd a través de un cartucho de extraccién Waters
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Oasis® MCX 20cc 500mg LP y se lavd con MeOH para retirar el
TFA. Después de esto, el cartucho se eluyd con NH; 7 N en
MeOH y la solucién de amoniaco se concentré a presién

reducida hasta secarse. El residuo luego se suspendié en una

"mezcla de MeOH y H,O y unas gotas de HCl 1 N se le agregaron.

La suspensién se volvidé una solucién clara y se congeldé en un
bafio de acetona-hielo seco. La solucién congelada luego se
liofilizbé para proporcionar el compuesto del titulo (20 mg,
B0%). 'H RMN (CD;OD) & 7.71 (m, 2H), 7.60 (s, 1H), 7.53 (m,
2H), 7.28 (m, 2H), 7.00 (m, 2H), 4.13 (s, 2H), 3.67 (s, 4H),
2.80 (s, 2H), 2.58 (s, 4H), 2.37 (s, 3H); EM(ESI*) m/z 567.2

(M + H)*.

EJEMPLO 37

NN
& TC,
= YN
i
1-(3-Fluoro-4- (5-metil-6- (2-morfolinetoxi)pirrolo[2,1~
£]1[1,2,4)triazin-4-iloxi) fenil)-3-(2-(4-
fluorofenil) acetil) tiourea, sal de clorohidrato
A una solucién de 3-fluoro-4-(5-metil-6- (2~
morfolinetoxi)pirrolo[2,1-£][1,2,4]triazin-4~
iloxi)bencenamina (30 mg, 0.072 mmol, Compuesto C del Ejemplo

36) en 1 mL de THF se le agregd 2-(4-fluorofenil)etanoilo
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isotiocianato (19 mg, 0.1 mmol, Compuesto A del Ejemplo 2}.
La solucién se permitié agitar a temperatura ambiente durante
2 horas ﬁ el analisis CLAR indica el final de la reaccién. la
reaccién luego se apagdé con NH; en propanocl y la solucién
resultante se cargé en una CLAR preparativa para purificarse.
Siguiendo un procedimiento de trabajo similar al del
Compuesto D del Ejemplo 36, el compuesto del titulo (13 mg,
30%) se obtiene como la sal HCl. 'H RMN (DMSO-dg) & 12.45 (s,
iH), 11.85 (s, 1H), 11.50 (br s, 1H), 8.15 (s, 1H), B8.10 (s,
1H), 7.%0 (d, 1H), 7.50 (m, 2H), 7.40 (m, 2H), 7.20 (m, 2H),
4.50 (br s, 2H), 4.00 (m, 2H), 3.85 (s, 2H), 3.25-3.70 (m,

8H), 2.40 (s, 3H); EM(ESI') m/z 583.2 (M + H)*.

EJEMPLO 38

N F
o
R

2-Fluoro-N-(3-fluoro-4-(5-matil-6- (2~
moxrxfolinetoxi)pirrolo{2,1-£][1,2,4]triazin-4-iloxi)fenil)-5-
matilbenzamida, sal de cloxohidrato
Siguiendo un procedimiento similar al de la sintesis del
Compuesto D del Ejemplo 36, 3-fluoro-4-(5-metil-6-(2-

morfolinetoxi)pirrolo[2,1-£f][1,2,4]1triazin-4-

Yo



10

15

20

25

142

iloxi)bencenamina (16 mg, 0.042 mmol, Compuesto C del Ejemplo
36) se convirtid al compuesto del titulo (5.6 mg, 23%) como
la sal HCl. 'H RMN (CD,0oD) & 7.85 (d, 1H), 7.80 (s, 1H), 7.69
(s, 1H), 7.55 (m, 1H), 7.50 (m, 1H), 7.35 (m, 2H), 7.13 (m.
1H), 4.22 {m, 2H), 3.73 (m, 4H), 2.88 (m, 2H), 2.66 (m, 4H),

2.44 (s, 3H), 2.38 (s, 3H); EM(ESI*) m/z 262.3 (M + H)"*.

:Q,HIHmF
O\%{j

1-(3-Fluoro—-4-(5-metil-6- (3-morfolinopropoxi)pirrolo[2,1-
£f]1[1,2,4]triazin-4~-iloxi)faenil)-3-(2- (4-

fluorofenil) acetil) tiouraa, sal da clorohidrato

A) 4=~ (2-Fluoro-4-nitrofenoxi) -5-metil-6-(3-
morfolinopropoxi)pirrolo[2,1-£f][1,2,4]triazina
Siguiendo un procedimiento similar al de la sintesis del
Compuesto B del Ejemplo 36, el 4-(2-fluoro-4-nitrofenoxi)-5-
metilpirrole([2,1-£f][1,2,4]triazin-6-01 (50 mg, 0.16 mmol,

Compuesto A del Ejemplo 36) se convirtié6 al compuesto del

5rg



15

20

25

143

titulo (32 mg, 46%). EM{(ESI™) m/z 432.2 (M + H)".

O Ijr

o=\ 4

B) 3d-Fluoro-4-(5-metil-6-(3-morfolinopropoxi)pirrolo[2,1-
£f]1(1,2,4)jtriazin-4-iloxi)bencenamina
Siguiende un procedimientc similar al de la sintesis
del Compuesto C del Ejemplo 36, 1la 4-(2-fluoro-4-
nitrofenoxi)-5-metil-6-(3-morfolinopropoxi)pirrolo[2,1-
f1[1,2,4]triazina (31 mg, 0.072 mmol) se convirtié al

compuesto del titulo (28 mg, 95%). EM(ESI*) m/z 402.3 (M +
H)*.

C) l=(3~Fluoro-4-{(5-metil-6-(3-
morfolinopropoxi)pirrolo([2,1-£][1,2,4]triazin-4-
iloxi) fenil)-3-(2- (4-fluorofenil)acetil) tiourea, sal
de clorohidrato
Siguiendo un procedimiento similar al Compuesto D del

Ejemplo 36, la 3-fluoro-4-(5-metil-6-(3-

morfolinopropoxi)pirrolo[2,1-f]1[1,2,4]triazin-4-

iloxi)bencenamina (28 mg, 0.07 mmol) se convirtié al
compuesto del titulo (30 mg, 68%) como la sal HCl. 'H RMN

(DMsSO~dg) 12.45 (s, 1H), 11.80 (s, 1lH), 11.65 (br s, 1H),
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8.00 (s, 2H), 7.90 (d, 1H), 7.50 {(m, 2H), 7.40 (m, 2H),
7.25 (m, 2H), 3.10-4.10 (m, 16H), 2.40 (s, 3H); EM(ESI")

m/z 597.2 (M + H)*.
EJEMPLO 40
F y N
=" N
B0\ _N.
*N

4-(2-fluoro-4-(3-(4-fluorofenilamino) -3-
oxopropanamido) fenoxi) ~5-metilpirrolo[2,1-£f][1l,2,4])triazin-6~-
carboxilato de etilo

Siguiendo un procedimiento similar al de la sintesis del
Compuesto D del Ejemplo 36, el 4-(4-amino-2-fluorofenoxi)-5-
metilpirrolo(2,1-f][1,2,4]triazin-6-carboxilato de etilo (70
mg, 0.21 mmol, Compuesto B del Ejemploc 6) se convirtié al
compuesto del titulo (50 mg, 47%). 1H RMN (DMSO-dg) & 10.50
(s, 1H), 10.30 (s, 1H), B8.45 (s, 1H), 8.16 (s, 1H), 7.°90 (d,
1H), 7.67 (m, 2H), 7.51 (t, 1H), 7.40 (t, 1H), 7.20 (m, 2H),
4.33 (gq, 2H), 3.52 (s, 2H), 2.77 (s, 3H), 1.35 (t, 3H);

EM(ESI') EM(ESI*) m/z 510.1(M + H)*.

SEh
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pensa ol

M- (3-Fluoro—4- (6~ (hidrocimetil) -5-metilpirrolo[2,1-£] [1,2,4] triaizin-
4~iloati) fenil) -~ (4-£luorofenil)malonamida

A una solucién del 4-(2-fluoro-4-(3-(4-flucrofenilamino)-3-
oxopropanamido) fenoxi ) -5-metilpirrolo(2,1-£f1(1,2,4)}triazin-6-
carboxilato de etilo (66 mg, 0.13 mmol, Ejemplo 40) en 20 ml de THF a -
78°C se le agregé DIBAI~H (1 M, 1.65 mL). La mezcla de reaccién se
permitié agitar a -78°C durante 1 horas y luego a temperatura ambiente
durante 2 horas. En este momento, el analisis CLAR indicd el final de
la reaccién. La reaccién se apagdé con 4 mL de MeOH, seguido por la
adicién de 4 mL de HO. La mezcla se permitidé agitar durante 0.5 hora,
y luego el NazSO, se le agregd. La agitacién continud durante 1 hora. La
filtracién y concentracién dio al compuesto del titulo (50 mg, 82%). 1y
RMN (CDOD) & 7.70 (m, 3H), 7.50 (m, 2H), 7.25 (m, 2H), 7.00 (m, 2H),

4.60 (s, 2H), 3.45 (s, 2H), 2.50 (s, 3H); EM(ESI') m/z 468.2 (M + H)*.

pepgacy
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N!- (3-Fluoro-4~(6-formil-5-metilpirrolo[2,1-£][1,2,4]) triaxin-

4-iloxi)fenil)Na-fluorofenil)nalonanida
A una solucién de N’-(3-fluoro-4-(6-(hidroximetil)-5-
metilpirrolo[2,1~-£f][1,2,4]triazin-4-iloxi) fenil)-N?-(4-

5 fluorofenil)malonamida (12 mg, 0.026 mmol, Ejemplo 41) en 1
mL de THF se le agregd peryodinano Dess-Martin (48 mg, 0.1l1
mmol, Aldrich) a temperatura ambiente. La mezcla se permitid
agitar durante 2 horas y el analisis CLAR indica el consumo
total de la materia prima. La mezcla se filtré a través de un

10 tapén de S$i0;, se lavé con EtOAc. El solvente orginico luego
se retird a presidén reducida y el residuc se purificé en CLAR

preparativa para proporcicnar el compuesto del titule (10 mg,

83%). EM(ESI') m/z 466.2 (M + H)'.

15 EJEMPLO 43
N H
— TY L
Q\_IN_\_NH N
\ N.NfJ
20 N!'-(3-Fluoro-4- (5-metil-6-( (2-

morfolincetilamino)metil)pirrolo[2,1~-f]1[1,2,4]triaxin-4-
iloxi)fanil)—NP-(4-£1uorofanil)nalonamida, sal del acido bis-
trifluoroacetico
A una solucién de N'- (3-fluoro-4- (6-formil-5-

25 metilpirrolo(2,1-f1[1,2,4]triazin-4-iloxi)fenil)-N3- (4~
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fluorofenil)malonamida (15 mg, 0.032 mmol, Ejemplo 42) en 1
ml: de DMF, se agregaron Z2-morfolinoetanamina (21 mg, 0.1l6
mmol), DIEA (0.04 mL) y NaBH{(OAc); (52 mg, 0.2 mmol). La
mezcla se permitié agitar a temperatura ambiente durante 4
dias. El1 andlisis CILAR y el analisis CL-EM indicaron 1la
formacién del producto. La solucién luego se disolvié en MeOH
y se purificé por CLAR preparativa para dar el compuesto del
titulo (4 mg, 21%) como la sal 2-TFA. H RMN (CDsOD) & 7.92
(s, 1H), 7.82 (s, 1H), 7.70 (d, 1H), 7.50 (m, 2H), 7.28 {(m,
2H), 6.98 (m, 2H), 4.31 (s, 2H), 3.68 (s, 4H), 3.20 (m, 4H),

2.82 (m, 2H), 2.65 (s, 4H), 2.56 (s, 3H): EM(ESI+) m/z 580.2
(M + H)*.

N TG,
)

N'- (3-Fluoro-4-(5-metil-6- ( (i-metilpiperazin-1-
il)nntil)pirzolo[z,l—fl[1,2,4]trinzin-‘—iloxi)fonil)-Ha-(ﬁ-
fluorofenil)malonamida, sal del &cido bis-trifluorocacético

Siguiende un procedimiento similar al de la sintesis del
Ejemplo 43, 1la N'-({3-fluoro-4-(6-formil-5-metilpirrolo[2,1-
£)[1,2,4]triazin-4-iloxi) fenil)-N3>-(4-fluorofenil)malonamida

{15 mg, 0.032 mmol, Ejemplc 42) se convirtid al compuesto del

of 3"
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titulo (4 mg, 23%) como la sal 2-TFA. EM(ESI*) m/z 550.2 (M +

H)*.
EJEMPLO 45
5
\ N N
.N\x
= N
N
Q 10 N'- (3-Fluoro-4- (5-metil-6-(2- (é-metilpiperazin-1-

il)etoxi)pirrolo[2,1-£][1,2,4]triazin-4-iloxi) fenil)-N>- (4-

fluorofenil)malonamida, sal de bia clorohidrato

Q&
15 ‘—\o_m

A) 4= (2-Fluoro-4-nitrofenoxi)-5-metil-6-(2- (4~
matilpiperazin-l-il)etoxi)pirrolo[2,1-£][1,2,4]triazina
Siguiendo un procedimiento similar al de la sintesis del
20 Compuesto B del Ejemplo 36, el 4-(2-fluoro-4-nitrofenoxi)-5-
metilpirrolo[2,1-f]1[1,2,4]triazin-6-01 (55 mg, 0.18 mmol,
Compuesto A del Ejemplc 36), 2-morfolinetanol (304 mg, 1.0
mmol) se convirtid al compuesto del titulo (352 mg, 82%).
EM(ESI") m/z 431.2 (M + H)".

25
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N
N

B) 3-Fluoro-4-(5-metil-6-(2- (4-metilpiperazin-1-
il)etoxi)pirrolo[2,1-£f][1,2,4] triaxin-4-
iloxi)bencenamina
Siguiendo un procedimiento similar al de la sintesis del

Compuesto C del Ejemplo 36, la 4-(2-fluoro-4-nitrofenoxi)-5-

metil-6-(2-(4-metilpiperazin-1-il)etoxi)pirrolo[2,1-

£f1[1,2,4)triazina (2.90 g, 6.74 mmol) se convirtidé al

compuesto del titulo (1,38 g, 51%). EM(ESI*) m/z 401.3 (M +

H)*.

C) Iﬂ-(3—F1uoro-4-(5-natil-6-(2-(4—motilpiperazin-1-
il)etoxi)pirrolo[2,1-£][1,2,4] triazin-4-iloxi) fenil) -N3-
(4-fluorofenil)malonamida, sal de bis-clorohidrato
Siguiendo un procedimiento similar al de la sintesis del

Compuesto D del Ejemplo 36, la 3-fluoro-4-(5-metil-6-(2-(4-

metilpiperazin-l-il)etoxi)pirrolo(2,1-£f]1[1,2,4]triazin-4-

iloxi)bencenamina (60 mg, 0.15 mmol) se convirtié al
compuesto del titulo (30 mg, 46%) como la sal 2-HCl. H RMN

(DMSO-d¢) & 10.63 (s, 1H), 10.37 (s, 1H), 8.04 (s, 1H), 7.99

(s, 1H), 7.80 (d, 1H), 7.61 (m, 2H), 7.40 (m, 2H), 7.16 {(m,

2H), 4.42 (br s, 2H), 3.38-3.60 (m, 10H), 2.81 (s, 3H), 2.40

(s, 3H);). EM(ESI') m/z 580.3 (M + H)*.
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\ RN
H  XITC,
aPee

1-(3-Fluoro-4- (5-metil-6- (2~ (4-metilpiperazin-1~
il)etoxi)pirrolof2,1-£]11,2,4] triaxin-4-iloxi)fenil) -3-(2- (4-

fluorofenil)acetil)urea, sal de bis-clorchidrato
A una solucién de 3-fluoro-4-(5-metil-6-(2-(4-

metilpiperazin-1-il)etoxi)pirrolo(2,1-£](1,2,4]triazin-4-
iloxi)bencenamina (20 mg, 0.05 mmol, Compuesto B del Ejemplo 45)
en 1 mL de THF a temperatura ambiente, se le agregd una solucién
de isocianato de 2-(4-fluorofenil)acetilo en tolueno (0.36 M,
0.18—mL, Compuesto C del Ejemplo 4) y la solucién se permitid
agitar durante la noche. El andlisis CLAR y el analisis CL-EM
indican el final de la reaccién y el solvente organico se retird
de esta manera a presién reducida. El residuo se purificé en CLAR
preparativa. El compuesto del titule (15 mg, 46%) se obtiene
finalmente como la sal 2-HCl después de un trabajo similar al que
se describe por el Compuesto D del Ejemplo 36. H RMN (DMSO-dg) &
11.02 (s, 1H), 10.58 (s, 1H), 6.04 (s, 1H), 7.99 (s, 1H), 7.70
{d, 1H), 7.35 (m, 4H), 7.1€ (m, 2H), 4.44 (br.s, 2H), 3.40-3.70

(m, 12H), 2.81 (s, 3H), 2.39 (s, 3H); EM(ESI') m/z 580.1 (M + H)®*.
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VEC

EJEMPLO 47

" :OH’SQT

3-Acetil-N-(3-fluoro-4-(5-metil-6-(2-(4-metilpiperazin-1-
il)etoxi)pirrolo{2,1-£f][1,2,4]triazin-4~
iloxi)fenil)benzamida, sal da bis-clorohidrato
Siguiendo un procedimiento similar al de la sintesis
del Compuesto D del Ejemplo 36, la 3-fluoro-4-(5-metil-6-
(2-(4-metilpiperazin-l1-il)etoxi)pirrolo[2,1-
£f1[1,2,4]triazin-4-iloxi)bencenamina (20 mg, 0.05 mmol,
Compuesto B del Ejemplc 45) se convirtié al compuesto del
titulo (11 mg, 35%) como la sal 2-HCl. 'H RMN (CD;0D) &
8.20 (m, 1H), 7.90 (m, 2H), 7.84 (s, 1H), 7.80 (s, 1H),
7.70 (m, 1H), 7.50 (m, 2H), 7.32 {(m, 1H), 4.54 (m, 2H),
3.60-4,10 (m, 10H), 3.08 (s, 3H), 2.50 (s, 3H); EM(ESI%)

m/z 547.2 (M + H)*.

- . nY@

<
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457

N-(3-Fluoro-4~ (5-metil-6- (2- (4d-metilpiperaxin-1-
il)etoxi)pirrolo[2,1-£f][1,2,4] triaxin-4~
iloxi)fenil)nicotinamida, sal de tris clorohidrato

Siguiendo un procedimiento similar al de la sintesis
del Compuesto D del Ejemplo 36, la 3-fluoro-4-(5-metil-6-
(2-{4-metilpiperazm-1-il)etoxi)pirrolo(2,1-
£]l[1,2,4]triazin-4-iloxi)bencenamina (20 mg, 0.05 mmol,
Compuesto B del Ejemplo 45) se convirtidé al compuesto del
titulo (10 mg, 32%) como la sal 3-HCl. 'H RMN (CD;0D) 3
9.46 (s, 1H), 9.20 (d, 1H), 9.08 (d, 1H), 8.29 (m, 1H),
7.92 (d, 1iH), 7.81 (s, 1H), 7.82 (s, 1lH), 7.61 (m, 1H),
7.42 (m, 1H), 4.54 (m, 2H), 3.82-4.05 (m, 10H), 3.05 (s,

3H), 2.51 (s, 3H); EM(ESI*) m/z 506.2 (M + H)*Y.

EJEMPLO 49

F
\ Np\
N
R 5
N
\_1b S ON
N, A
2-Fluoro-N-(3-fluoro-4-(5-metil-6- (2- (4-metilpiperazin-1-
il)etoxi)pirrolo[2,1-£f][1,2,4]triazin-4-iloxi) fenil) ~5-
matilbenzamida, sal de bis-clorohidrato

Siguiendo un procedimientoc similar al de la sintesis del

Compueato D del Ejemplo 36, la 3-fluoro-4-(5-metil-6-(2-(4-
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¢/ 3%

metilpiperazin-l-il)etoxi)pirrolo[2,1-£f][1,2,4])triazin-4-

iloxi)bencenamina (20 mg, 0.05 mmol, Compuesto B del Ejemplo 45)
se convirtié al compuesto del titulo {8 mg, 26% de rendimiento)
como la 2-HCl. 'H RMN (CD;OD) & 7.85 (d, 1H), 7.85 (s, 1H), 7.80
(s, 1H), 7.55 (m, 1H), 7.50 (m, 1H), 7.33 (m, 2H), 7.13 (t, 1H),
4.54 (m, 2H), 3.70-4.10 (m, 10H), 3.04 (s, 3H), 2.50 (s, 3H),

2.37 (s, 3H); EM(ESI') m/z 537.2 (M + H)*.

=N

N2

O

4-(2-Fluoro~4-{2-fluoro-5-matilbenxzamido) fenoxi) -5-metil-N-
(2-mozrfolinocetil)pirrolo[2,1-£f][1,2,4] triazin-6-carboxamida,

sal de clorohidrato

OH

=" NN
HOC \ N\th

A) aAcido 4-hidroxi-5-metilpirrolo[2,1-£][1,2,4] triazin~-6-
carboxilico
A una solucién del 4-hidroxi~-5-metilpirrolo([2,1-

f](1,2,4]triazin-6-carboxilato de etilo (442 mg, 2.0 mmol)



WAy

(ver ejemplo 6 de la Sol. de Patente E.U.A. 2003/0186982, 1la
descripcién de la cual se incorpora en la presente para
referencia) en 10 mlL de THF, se le agregé una solucién de
NaOH (1 N, 6.0 mL). La mezcla se calentd a 60°C durante la
5 noche y el andlisis CLAR indica el final de la reaccién.
Después de enfriar, la solucién se neutralizé con 6.0 mL de
HCl 1 N. El solvente orginico luego se retiré y el sélido se
colectd después de la filtracidédn al compuesto del titulo (350

mg, 91%). EM(ESI') m/z 194.2 (M + H)*.

O S L
N,
B) 4~ (2-Fluoro-4-nitrofenoxi) -5-metil-N-(2-
15 moxrfolinoetil)pirrolo[2,1-£f]1([1,2,4] triazin-6-carboxamida

Una suspensidén de 4&cido 4-hidroxi-5-metilpirrolol[2,1-
£f1[(1,2,4]triazin-6-carboxilico (100 mg, 0.52 mmol) en 2 mL de
POCly, se calenté a 110°C durante 4 horas. La suspensién se
volvidé una solucidédn clara y el exceso qe POCl; se retiréd con

20 tolueno. El residuo luego se disolvié en 5 mL de acetonitrilo
a 0°C. A esta solucién se le agregaron EtsN (0.72 mL, 5.2
mmol) y 2-morfolincetanamina (0.13 mL, 1.04 mmol). La mezcla
se aglitdé durante 0.5 hora y el andlisis CLAR indica la
formacién del producto. La solucién luego se diluyd con EtQAcC

25 y se lavd con H0 y salmuera. La capa orgdnica se secd sobre
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MgS0O;. Después de la filtracién y concentracién, el material
crudo se llevd a la siguiente reacciédn.

El material crudo se disclvié en 2 mL de acetonitrilo y
a este se le agregaron 2-fluoro~4-nitrofenol (%4 mg, 0.60
mmol) y DABCO (78 mg, 0.70 mmol). La reaccidén se permitid
agitar durante 1 hora y el andlisis CLAR indica el final de
la reaccldn. Después de la concentracidédn, el residuo se
purificé en CLAR preparativa para dar el compuesto del titulo

(75 mg, 33%). EM(ESI') m/z 445.2 (M + H)*.

C) 4~ (4-Anino-2-fluorofenoxi) -5-metil-N(2-
morfolinoetil)pirrolo[2,1-£f][1,2,4]triazin-6-carboxamida
Siguiendo un procedimiento similar al de la sintesis del

Compuesto C del Ejemplo 36, la 4-(2-fluoro-4-nitrofenoxi)-5-

metil-N-(2-morfolinoetil)pirreolo[2,1-£f][1,2,4]triazin-6-

carboxamida (75 mg, 0.17 mmol) se convirtié al compuesto del

tituloe (65 mg, 92%). CLEM(ESI*) m/z 415.3 (M + H)*.

D) d-(2-Fluoro-4- (2-fluoro-5-metilbenzamido) fenoxi) -5-
metil-N-(2-morfolinocetil)pirrolo[2,1-£][1,2,4]triazin-6-
carboxamida, sal de clorohidrato

A una soluciétn de 4-{4-amino-2-fluorofenoxi}-5-metil-N-
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(2-morfolinoetil)pirrolo([2,1-£][1,2,4]triazin-6-carboxamida

(25 mg, 0.06 mmol) en 1 mL de THF se agregaron Et;N (0.2 mL)
y una solucién de cloruro de 2-fluoro-5-metilbenzoilo ({20 mg,
0.11 mmol) en 1 mL de THF a temperatura ambiente. La mezcla
se permitié agitar durante 1 hora y el andlisis CLAR indica
el consumo de la materia prima. La reaccidén se apagd con
MeOH. La solucidén luego se concentrd in vacuo y el residuo se
purificé por CLAR preparativa para dar el compuesto del
titulo (8.0 mg, 23%) como la sal HCl. 'H RMN (CDsOD) & 8.48
(d, 1H), 7.83 (m, 3H), 7.28 (m, 3H), 7.00 {(m, 1H), 2.90—4:00

(m, 12H), 2.76 (s, 3H), 2.33 (s, 3H); EM(ESI+) m/z 551.2 (M +

H)* .

oty
{ &

4- (2-Fluoro—-4- (nicotinamido) feanoxi) -5-maetil-N-{2-
morfolinocetil)pirrolo[2,1~-£]11,2,4]triazin-6-carboxamida, sal
da bis-clorohidrato

Siguiendo un procedimiento similar al de la sintesis del
Compuesto D del Ejemplo 50, la 4-(4-amino-2-fluorofenoxi)-5-
metil-N-(2-morfolinoetil)pirrolo[2,1-f][1,2,4]triazin-6-

carboxamida (30 mg, 0.07 mmol, Compuesto C del Ejemplo 50) se
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convirtié al compuesto del titulo (16 mg, 39%) como la sal de
2-HCl. 'H RMN (CDsoD) & 9.08 (s, 1H), B.70 (s, 1H), 8.44 (s,
14H), 8.17 (s, 1H), 7.87 (m, 2H), 7.38 (m, 2H), 7.22 (m, 2H),
3.82 (s, 4H), 3.61 (m, 2H), 2.75 (m, 9H); EM(ESI') m/z 520.2

(M + H)*.

o'

\__/—/"'é::"

/

N-{4-(6- (3- (Dimatilamino) propoxi) -5-metilpirrolo[2,1-
£]1[1,2,4]triazin-4-iloxi)-3-fluorofanil)nicotinamida, sal de
diclorchidrato

La 4-(6-(3- (Dimetilamino)propoxi)-5-metilpirrolo(2,1-
f1(1,2,4)1triazin-4-iloxi)-3-fluorobencenamina (54 mg, 0.15 mmol,
Compuesto B del Ejemplo 32) se convierte al compuesto del titulo
(8.7 mg, 11%) en una manera similar a la preparacién del
Compuesto D del Ejemplo 36. 'H RMN (CDsOD) & 9.47 (s, 1H), 9.20-
9.19 (m, 1H), 9.08-9.07 (m, 1lH), 8.30-8.27 (m, 1lH), 7.97-7.93
(m, 1H), 7.82 (s, 1H), 7.72 (s, 1H), 7.64-7.61 (m, 1H), 7.43-
7.39 {(m, 1H), 4.26-4.11 (m, 2H), 3.43-3.39 (m, 2H), 2.98 (s,
6H), 2.46 (s, 3H), 2.34-2.30 (m, 2H); EMAR(ESI), 463.1894 (M-H)-

calculado, 463.1905 (M-H)~ encontrado.

Y4t
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F !J!?;LO=:3
YL

1-(3-Fluoro-4-(5-isopropil-3,4-dihidropirrolo[2,1-
£f]1[1,2,4)triaxin-4-iloxi)fenil) -3~ (2-(4-
fluorofenil)acetil) tiourea

(]

— NH
N N..H/)
A) 5-Isopropilpirrolo[2,1-£][1,2,4]triazin-4(3E)-ona

El dcido 5-isopropil-4-oxo-3,4-dihidropirrolo[2,1-
f1(1,2,4]jtriazin~-6-carboxilico (0.025 g, 1.13 mmol, 1.0
equiv, preparado en una manera similar al que se describe en
solicitud de patente: US 2004/063708, incorporada en 1la
presente para referencia en su totalidad) se le agregd al
dcido fosférico (5.0 g) y la mezcla de reaccidén se calentd
hasta 160°C durante 1 hora. La reaccién se enfrié hasta
temperatura ambiente y se apagbd con agua (50 ml). La solucién
se extrajo con acetato de etilo (3 x 50 ml), las fracciones

organicas combinadas se lavé con NaHCO3 saturado (1 x 100

.mi), se secd (NaSO4), se filtrdé y se concentrdé in vacuo. La

purificacién por (Merck KGaA, 230-400 tamafioc de particula de
malla) cromatografia instanténea en gel de silice, eluyendo

con 3/1 acetato de etilo/hexano, proporciona el compuesto del
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titulo (0.060 g, 30%). EM(ESI") m/z 176 (M-H) ; EMAR(ESI),

176.0824 (M-H) ™ calculado, 176.0B1B (M-H)  encontrado.

B) 4-Cloro-5-isopropilpirrolo[2,1-£f][1,2,4]triazina

La 5-isopropilpirrolo(2,1-£]1[1,2,4]triazin-4(3H)-ona
(0.035 g, 0.198 mmol, 1.0 equiv) se le agregd al oxicloruro
de fésforo (2.0 ml, 21.5 mmol, 109 equiv) bajo una atmésfera
de nitrégeno. La mezcla de reaccién se calentd hasta reflujo
durante 1.5 hora. La mezcla se enfrié hasta temperatura
ambiente luego se concentré in vacuo. El residuo se dividié
entre acetato de etilo y bicarbonato de sodio acuoso
saturado. La capa acuosa se extrajo dos veces con acetato de
etilo. Los lavados organicos combinados se secaron sobre
sulfato de magnesio anhidro y se concentré in vacuo para
proporcionar un sélido color marrén el cual se usd en la

siguiente etapa sin purificacién adicional. EM(ESI*) m/z 196

(M + H)'.

C) 4-(2-Fluoro-4-nitrofenoxi)-5-isopropil-3,4-

dihidropirrolo[2,1-f][1,2,4] triazina
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A una mezcla de 4-cloro-5-isopropilpirrolo(2,1-
f1[1,2,4]triazina (0.038g, 0.194 mmol, 1.0 equiv) y 2-fluoro-4-
nitrofenol (0.062 g, 0.388 mmol, 2.0 equiv) en CHiCN anhidro
(2mL), agitada durante cinco minutos bajo una atmésfera de
nitrégeno, luego se le agregdé DABCO (0.044 g, 0.388 mmol, 2.0
equiv) y la mezcla de reaccién se calentdé a 50°C durante 2 horas.
La mezcla se enfri$ hasta temperatura ambiente y se apagd con HCl
1 N. La solucién se extrajo con CHxCl; (3 x 30 ml), los extractos
organicos combinados se secaron sobre sulfato de magnesio
anhidro, se filtraron y se concentraron in vacuo. El residuo se
purificé por (Merck KGaA, 230-400 tamafio de particula de malla)
cromatografia instantdnea en gel de silice, eluyendo con 2/1
hexano/acetato de etilo, proporciona el compuesto del titulo
(0.048g, 79%). 'H RMN (CDCls) & 8.07-8.13 (m, 2H), 7.77 (s, 1H),
7.68-7.69 (m, 1H), 7.46-7.50 (m, 1H), 6.71-6.72 (m, 1H), 3.53-
3.56 (m, 1H), 1.29-1.31 (m, 6H); EMAR(ESI), calculado, 317.1050

(M + H)* encontrado, 317.1039.

sl

N.

N
D) 3-Fluoxro-4- (5-isopropil-3,4-dihidropirrolo[2,1-
£][1,2,4]triazin-4~iloxi)bencenanina
A una mezcla heterogénea de 4-(2-fluoro-4-nitrofenoxi)-5-

isopropil-3,4-dihidropirrolo[2,1-£f] [1,2,4]triazina (0.044 g, 1.39
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mmol, 10 equiv) en 1/1 metanol anhidro/tetrahidrofuranc (2 mL), a
temperatura ambiente bajo atmdsfera de nitrégeno, se le agregd
polvo de zinc (0.090 g, 0.139 mmol, 1.0 equiv) y cloruro de
amonio (0.075 g, 1.39 mmol, 10 equiv). La mezcla se agitd durante
4 horas antes de que el catalizador se filtré completamente y el
filtrado se concentrd in vacuo para proporcionar el compuesto del
titulo (0.040g, 100%) como un sélido, el cual se usd sin
purificacién adicional. EMAR(ESI), 287.1308 (M + H)' calculado,

287.1300 (M + H)' encontrado.

E) 1-(3-Fluoro-4-(5-isopropil-3,4-dihidropirrolo[2,1-

£f]1[1,2,4]triaxin~4-iloxi)fenil)-3-(2- (4~

fluorofenil)acetil) tiourea

A una solucién homogénea de tiocianato de sodio (0.037 gq,
0.46 mmol, 3.3 equiv) en acetato de etilo (1 mL), a temperatura
ambiente bajo una atmésfera de nitrégeno, se le agregd cloruro de

4-fluorofenil-acetilo {0.048 ml, 0.35mmol, 2.5 equiv). La mezcla

'se agité durante 2 horas antes de agregarse directamente a una

solucién homogénea de 3-fluoro-4-(5-isopropil-3, 4-
dihidropirrolo(2,1-£f][1,2,4]triazin-4-iloxi)bencenamina {0.040qg,
0.139 mmol, 1.0 equiv) en 1/1 THF/diclorometano anhidro (3 mL),
bajo una atmésfera de nitrégeno. lLa mezcla de reaccién se agitd a
temperatura ambiente durante 16 horas antes de comenzar a apagar
con HC1 1 N. La solucidén se extrajo con CHxCl: (3 x 50 ml), las

fracciones orgdnicas combinadas se lavaron con NaCH 1 N (50 ml),

U4l
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se secaron (NaS0;), se filtraron y se concentraron in vacuo.  La
purificacién por (Merck KGaA, 230-400 tamafio de particula de
malla) cromatografia instantanea en gel de silice, eluyendo con
4/1 hexano/acetato de etilo, proporciona el compuesto del titulo
(0.050 g, 75%). H RMN (CDClj) & 12.34 (s, 1H), 8.47 (m, 1H),
7.65-7.78 (m, 2H), 7.63-7.64 (m, 1H), 7.19-7.32 (m, 4H), 7.03-
7.08 (m, 2H), 6.66-6.67 (m, 1H), 3.65 (s, 2H), 3.40-3.50 (m, 1H),
1.28-1.30 (m, 6H); EMAR(ESI) 482.1462, calculado, (M+H)" 482.1461
encontrado. Andlisis elemental: CzHaNs02SF;. 0.23 Hz0. calculado:

C; 59.35, H; 4.45, N; 14.42, encontrado: C; 59.36, H; 4.44, N;
14.03.

EJEMPLOS 54 HASTA 85

Los Ejemplos 54 hasta 85 ilustrados en la Tabla 1 abajo se
sintetizan a partir de 3-fluoro-4-(5~-metilpirrolo([2, 1-
£1[1,2,4)triazin-4-iloxi)bencenamina (Compuesto B del Ejemplo 28)
usando un equivalente del correspondiente &cide carboxilico (1
eq), PyBrOP (1 eq), DIEA (1 eq) en DMF. La mezcla de reaccidn se
calenté hasta 70°C y los productos crudos se purificaron por CLAR
preparativa (H,O/MeOH/TFA al 0.1%, gradiente 35-90% MeOH sobre 10
minutos, 20 x 100 mm 5 pmm columna YMC ODS-A) utilizando
fraccionamiento dirigido a la masa. La muestra purificada. se

reconstituyd en 1:1/MeOH:DCE, se transfirié a un microtubo de

‘ plastico de 2.5 mL tarado, se secé por medio de evaporacién

centrifuga, se pesdé y se analizdé por CLEM (H;O/MeOH/TFA al 0.1%).

Yyt
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TABLA 1

H
At

Ejemplo
#

0
Nombre del compuesto

CL/EM

(M+H) *

54

Ph

N- (3-Fluoro-4-(5-
metilpirrolo(2,1-
fl1[1,2,4]1triazin-4-

iloxi)fenil)benzamida

363.4

55

2-Fluoro-N-{3-fluoro-4-{5-
metilpirrolo[2,1-
f1[1,2,4]triazin-4-

1loxi) fenil)benzamida

381.4

56

2,5-Difluoro-N-(3-Fluoro-4-
(5-metilpirrolo[2,1-
f1[1,2,41triazin-4-

iloxi)fenil)benzamida

399.3

57

2,6-Difluoro-N-(3-Fluoro—-4-
(5-metilpirrole[2, 1-

f1[1,2,4)triazin-4-

iloxi)fenil)benzamida

399.3
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Ejemplo
#

Nombre del compuesto

58

N-(3-Fluoro—-4-(5-
metilpirrolo[2,1-
f]1[1,2,4]triazin-4-
iloxi) fenil)-2-

metoxibenzamida

59

3-(Dimetilamino)-N-(3-Fluoro-
4-(5-metilpirrolo(2,1-
f1[1,2,4)triazin-4-

iloxi) fenil)benzamida

406.4

60

N-(3-Fluoro-4-(5-
metilpirrolo[2,1-
f1[(1,2,4]triazin-4-
iloxi)fenil)-3-

metoxibenzamida

393.4

61

4-Ciano-N-(3-Fluoro—-4-(5-
metilpirrolo(2,1-
£1[1,2,4)triazin-4-

iloxi) fenil)benzamida

388.4

62

4-Fluoro-N-(3-fluoro-4-{5-
metilpirrolo[2,1-
f1[1,2,4)triazin-4-

iloxi) fenil)benzamida

381.4




10

15

20

25

165

Ejemplo

Nombre del compuesto

CL/EM

(M+E) *

63

4-Cloro-N-(3-fluoro-4-(5-
metilpirrolo[2,1-
£1[1,2,4]triazin-4-

iloxi)fenil)benzamida

397.8

64

Q
:

4-(Dimetilamino)-N-(3-fluoro-
4- (5-metilpirrolof2,1-
£f111,2,4)}triazin-4-

iloxi) fenil)benzamida

406.4

65

3

N-(3-Fluoro-4-(5-
metilpirrole[2,1-
f]1(1,2,4]triazin-4-
iloxi)fenil)-4-

(metiltio)benzamida

409.5

€6

N-(3-Fluoro-4-(5-
metilpirrolo(2,1-
£f1[1,2,4)triazin-4-
iloxi)fenil) furan-2-

carboxamida

353.3

67

N-(3~Fluoro—-4-(5-
metilpirrolo[2,1-
f1[1,2,4]triazin-4-iloxi)fenil)-

l-naftamida

413.4

Y80
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Ejemplo #

Nombre del compuesto

CLEM(M-+H)*

68

N- (3-Fluoro-4-(5-
metilpirrolo[2,1-
f]1[1,2,4]triazin-4-
1loxi)fenil)tiocfeno-3-

carboxamida

369.4

69

N-(3-Fluoro-4-(5-
metilpirrolof2,1-
£f111,2,41triazin-4-
iloxi)fenil)benzo[d] [1,3]diox

il-5-carboxamida

407.4

70

N-{3-Fluoro-4-(5-
metilpirrolo[2,1-
f1[i,2,4]triazin-4-
iloxi) fenil)pirazina-2-

carboxamida

365.3

71

N-{3-Fluoro-4-(5-
metilpirrolo[2,1-
f1[1,2,4]triazin-4-

iloxi)fenil)picolinamida

364.4

12

N- (3-Fluoro-4-(5-
metilpirrolo[2,1-
f1[1,2,4]triazin-4-

iloxi)fenil)nicotinamida

364.4
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Ejemplo

Nombre del compuesto

73

&)

N=-(3-Fluoro-4-(5-
metilpirrolof2,1-
F1[1,2,4)triazin-4-

iloxi) fenil)isonicotinamida

74

O3

N~ (3~Fluoro-4-(5-
metilpirrolo(2,1-
£1[1,2,4)triazin-4-

iloxi)fenil)-3-nitrobenzamida

408.4

75

Q
n n

3,4-Difluoro-N-(3~Fluoro-4-
(5-metilpirrolo{2,1-
£f1[1,2,4]triazin-4-

iloxi) fenil)benzamida

399.3

76

N-(3-Fluoro-4-(5-
metilpirrolo([2,1-
F£1[1,2,41triazin-4-
iloxi)fenil)-3-metilfuran-2-

carboxamida

367.4

17

3-Acetil-N-(3-fluoro-4-(5-
metilpirroleo[2,1-
f1[(1l,2,4]triazin-4-

iloxi) fenil)benzamida

405.4
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Ejemplo #

Nombre del compuesto

CL/EM (MH)*

718

N- (3-Fluoro-4-{5-
metilpirrolo(2,1-
f1[1,2,4]triazin-4-
iloxi)fenil)-3,5-

dimetilisoxazol-4-carboxamida

382.4

79

N-(3-Fluoro-4-(5-
metilpirrolo[2,1-
f1[1,2,4]triazin-4-
iloxi)fenil)-2-(piridin-3-

il)tiazol-4-carboxamida

447.5

80

2~Fluoro-N- (3-fluoro-4- (5-
metilpirrolo[2,1-
f1[1,2,41triazin-4-

iloxi) fenil)-5-metilbenzamida

395.4

81

N-(3-Fluoro-4-(5-
metilpirrolo(2,1-
£1[1,2,4]triazin-4-

iloxi) fenil)benzo[d]tiazol-6-~

carboxamida

420.4

82

N-({3-Fluoro-4-{5-
metilpirrole(2,1-f]1[1,2,4)]
triazin-4-iloxi) fenil)-5-

metilisoxazol-3-carboxamida

368.3




10

15

20

25

169 7L
Ejemplo # R Nombre del compuesto CLEM{M+H)*
83 N-(3-Fluoro-4-(5- 354.3

i'” Yh metilpirrolo(2, 1-

fl[l,2,4]triazin-4-
iloxi) fenil)isoxazol-5-

carboxamida

84 N-({3-Fluoro-4-(5- 441.5
metilpirrolo[2,1-
%, f1il1l,2,41triazin-4-
1loxi) fenil) -3~

{metilsulfonil)benzamida

85 4-Fluoro-N-{3-fluoro-4-(5- 385.4
F metilpirrolo[2,1-
1' fl1[l1l,2,4)triazin-4-

iloxi) fenil) -3-metilbenzamida

EJEMPIOS 86 HASTA 130

Los Ejeamplos 86 hasta 130 ilustrados en la Tabla 2 abajo, se
sintetizaron a partir de 3-fluoro—4-(5-metil-6-(2-(4-metilpiperazin-1-
il)etoxi)pirrolo(2,1-£f][1,2,4]triazin-4-iloxi)bencenamina (Campuestc B
del Ejemplo 45). A un pozo individual de un reactor de 48 posiciones
MiniBlock® XT se le agregé 375 pL de una solucién 0.2 M del cloruro
acido en 1,2-dicloroetano (DCE) (0.075 mmol, 2.5 eq); 50 UL de piridina
(0.62 mmol, 20 eq); y 150 pL de una solucién 0.2 M de la amina en DCE
(Q.OB mmol, 1 eq). El reactor se agité por medio de agitacién orbital
durante 14 horas. El producte crudo en DCE se diluy$ hasta un volumen

de 1 mL con metanol, luego se purificé por CILAR preparativa estandar



10

15

20

25

170

(H2O/MeOH/TFA al 0.1%,

gradiente 35-90% MeOH durante 10 minutos,

20x

100 mm 5pum columna YMC ODS-A) utilizando fraccionamiento dirigido a la

transfirié a un microtubo de plastico de 2.5 mL tarado,

medio de evaporacién centrifuga,
(H20/MeCH/TFA al 0.1%).

Tabla

H
=

La muestra purificada se reconstituy® en 1:1/MeOH:DCE, se

se secd por

se pes6 y se analizdé por CLEM

’ ZJ’H‘A’R
N

N.,

XS

Ejemplo R

Nombre del campuesto

CL/EM
(MHH)*

86 N- (3-Fluoro—4- (5-metil-6-(2—- (4—-

metilpiperazin-1-
il)etoxi)pirrolo[2,1-
£]111,2,4]triazin-4-iloxi) fenil)-3-
metoxibenzamida

535.6

87 2=-Fluoro-N~ (3-Fluocro-4- (5-metil-6—

(2- (4-metilpiperazin-1-
N | il)etoxi)pirrolo([2,1-

4 £][1,2,4]triazin—4-

iloxi) fenil)nicotinamida

524.6

88 N-(3-Fluoro-4- (5-metil-6-(2-{4-

metilpiperazin-1-
il)etoxi)pirrolof2,1-
£1[1,2,41triazin-4~iloxi) fenil) -

5-metilnicotinamida

520.6

yss
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K

Ejemplo #

Nombre del compuesto

CLEM{M+H)*

89

2,4-Difluoro-N- (3-Fluoro-4-
{5-metil-6-(2- (4~
metilpiperazin-1-
il)etoxi)pirrolo[2,1-
f1[1,2,4]triazin-4-

iloxi) fenil)benzamida

541.6

90

2,6-Difluoro-N-(3-Fluoro-4-
(5-metil-6-(2-(4-
metilpiperazin-1-
il)etoxi)pirrolo[2,1-
f1[1,2,4]1triazin-4-

ileoxi) fenil)benzamida

541.6

91

N-(3-Fluoro-4-(5-metil-6-(2-
{(4-metilpiperazin-1-
il)etoxi)pirrolo[2,1-
f1[l,2,4]triazin~4-

iloxi) fenil)-2-

metoxibenzamida

535.6

92

N-(3-Fluoro-4-(5-metil-6-(2-
(d-metilpiperazin-1-
il)etoxi)pirrolo[2,1-
fl1[1,2,4)triazin-4-

iloxi)fenil)-4-metilbenzamida

519.6
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(
X5V 45T

Ejemplo #

Nombre del compuesto

CLEM{M+H)*

93

N-(3-Fluoro-4-(5-metil-6-{2-
(4-metilpiperazin-1-
il)etoxi)pirrolo[2,1-
f1[1,2,4]triazin-4-

iloxi) fenil)quinoxalina-2-

carboxamida

557.6

94

N-(3-Fluoro~4~- (5-metil-6-(2-
(4-metilpiperazin-1-
il)etoxi)pirrolo[2,1-
f1[1,2,4]triazin-4-

iloxi) fenil)-3-nitrobenzamida

550.6

95

2,5-Difluoro-N-(3-Fluoro-4-
(5-metil-6-(2-(4-
metilpiperazin-1-
il)etoxi)pirrole[2,1-
f1[1,2,4]triazin-4-

iloxi) fenil) benzamida

541.6

96

2,3-Diflucro~-N-(3-Fluoro-4-
(5-metil-6-(2-(4-
metilpiperazin-1-
il)etoxi)pirrolo[2, 1-
£111,2,4]triazin-4-

iloxi) fenil)benzamida

541.6
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Ejemplo

Nombre del compuesto

CL/EM

(M+H) *

97

N-(3-Flucrc-4-(5-metil-6-(2-
(4-metilpiperazin-1-
il)etoxi)pirrolo[2,1-
f1[l1l,2,4]triazin-4-
1loxi)fenil)-4-

(trifluorcometoxi)benzamida

589.6

98

N-{3-Fluoro-4-{5-metil-6-(2-
(4-metilpiperazin-1-
il)etoxi)pirrolo[2,1-
f1[1,2,4)triazin-4-

iloxi)fenil)picolinamida

506.6

99

2,4,5-Trifluoro-N-(3-Fluoro-
4- (5-metil-6-(2-(4-
metilpiperazin-1-
il)etoxi)pirrole(2,1-
f)[l1,2,4]triazin~4~

iloxi)fenil)benzamida

559.5

100

2-Cloro-N-(3-Fluoro-4-(5-
metil-6-(2-(4-metilpiperazin-
l1-il)etoxi)pirrolo[2,1-
f1[1,2,4)triazin-4-

iloxi) fenil)isonicotinamida

541.90




10

15

20

25

174

Sy?‘qs“t

Ejemplo #

Nombre del compuesto

CLIEM{M+H)*

101

2,5-Dicloro-N-(3-Fluoro-4-(5-
metil-6-({2-(4-metilpiperazin-
l1-il)etoxi)pirrclo[2,1-
f1[1,2,4])triazin-4-

iloxi) fenil)nicotinamida

575.4

102

N-(3-Fluoro-4-(5-metil-6-(2-
(4-metilpiperazin-1-
il)etoxi)pirrolo[2,1~
f1[l,2,4]triazin-4-

1loxi) fenil) -2, 5-

dimetilfuran-3-carboxamida

523.6

103

5-Cloro-2-fluoro-N=-(3-Fluoro-
4-(5-metil-6-(2-(4-
metilpiperazin-1-
il)etoxi)pirrolo[2,1-
£1(1,2,4}triazin-4-

iloxi) fenil)benzamida

558.0

104

N~ (3-Fluoro-4-(5-metil-6-(2-
{(4-metilpiperazin-1-
il)etoxi)pirrolo[2,1-
£1[1,2,4]triazin-4-
iloxi)fenil)-6-

(trifluorometil)nicotinamida

574.6
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Ejemplo #

Nombre del compuesto

CLEM(M+H)*

105

N-(3-Fluoro—-4-(5-metil-6-(2-
(4-metilpiperazin-1-
il)etoxi)pirrolo[2, 1-
f111,2,4]triazin-4-
iloxi)fenil) furan-3-

carboxamida

495.5

106

-

N-(3-Fluoro-4-(5-metil-6-(2-
(4-metilpiperazin-1-
il)etoxi)pirrolo[2,1-~
f1(1,2,4)triazin-4-

iloxi) fenil)quinoxalina-6-

carboxamida

557.6

107

2-Fluoro-N-(3-Fluoro-4-{5-
metil-6-(2-(4-metilpiperazin-
1-il)etoxi)pirrolo(2,1-
f1(1,2,41triazin-4~

iloxi)fenil)benzamida

523.6

108

N- (3-Fluoro—-4-(5-metil-6-(2-
(4-metilpiperazin-1-
il)etoxi)pirrole[2,1-
£f1[1,2,4]triazin-4-
i1loxi)fenil)-2-

(trifluorcmetil)benzamida

573.6
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Ejemplo

Nombre del compuesto

CL/EM

(M+H)*

109

N-(3-Fluoro-4-(5-metil-6-(2-
{(4-metilpiperazin-1-
il)etoxi)pirrole(2,1-
f1[1,2,4]triazin-4-

iloxi)fenll)-2-metilbenzamida

519.6

110

3-Fluoro-N- (3-Fluoro-4- (5~
metil-6-(2-({(4-metilpiperazin-
l1-il)etoxi)pirrolo[2,1-
rf1[1,2,4)triazin-4-

iloxi)fenil)benzamida

523.6

111

4-Fluoro-N-{3-Fluocro-4-(5-
metil-6-(2- (4-metilpiperazin-
l-il)etoxi)pirrolo[2,1-
f1[1,2,41triazin-4-

iloxi) fenil)benzamida

523.6

112

N-(3=~Fluoro-4-(5-metil-6-({2-
(d—metilpiperazin-1-
il)etoxi)pirrole[2,1-
f1[1,2,4]triazin-4-
iloxi)fenil) furan-2-

carboxamida

495.5

v6/
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\M;/bl

Elemplo #

Nombre del compuesto

CLEM(M+H)*

113

N- (3~Fluoro-4- (5~-metil-6-(2- (4-
metilpiperazin-1-
il)etoxi)pirrolo[2,1-
£]1[1,2,4]triazin-4-iloxi) fenil)~1-

naftamida

555.6

114

N-(3-Fluoro-4-(5-metil-6-(2-
(4-metilplperazin=-1-
il)etoxi)pirrolo{2,1-
F1[1,2,4]triazin-4-
iloxi)fenil)tiofen-2-

carboxamida

511.6

115

3,4-Difluoro-N- (3-Fluoro-4-
(5-metil-6-(2-(4-
metilpiperazin-1-
il)etoxi)pirrolo[2,1-
f1[1,2,4]triazin-4-

iloxi)fenil)benzamida

541.6

116

N- (3-Fluoro—-4-(5-metil-6-(2-
(4-metilpiperazin-1-
il)etoxi)pirrolo[2, 1~
£11l1,2,4]triazin~-4-

iloxi) fenil)benzo[d] [1l,3]diox

0l-5-carboxamida

549.6
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Ejemplo

Nombre del compuesto

CL/EM

(M+H)*

117

N-(3-Fluoro-4-(5-metil-6-(2-
(4-metilpiperazin~1-
il)etoxi)pirrolo(2,1-
£f1[1,2,4)triazin-4-~

iloxi) fenil)-2, 4-

dimetoxibenzamida

565.6

118

2-Cloro-N- (3-Fluoro-4-(5-
metil-6-(2-(4-metilpiperazin-
l1-il)etoxi)pirrolo(2,1-
f]1[1,2,4]1triazin-4-

iloxi)fenil)}nicotinamida

541.0

119

N-{(3-Fluoro-4-(5-metil-6-(2-
(4-metilpiperazin-1-
il)etoxi)pirrolo(2,1-
f]1[1l,2,4]1triazin~-4~

iloxi) fenil) -2~

{metiltio)nicotinamida

552.7

120

6-Cloro-N-{3-fluoro-4-(5-
metil-6-(2-{(4-metilpiperazin-
l-il)etoxi)pirrolo(2,1-
f1[1,2,4]triazin~-4-

iloxi) fenil)nicotinamida

541.0
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Ejemplo #

Nombre del compuesto

CLIEM(M+H)*

121

N-{3-Fluoro-4- (5-metil-6~({2-
(4-metilpiperazin-1-
il)etoxi)pirrolo[2,1-
f][1,2,4)triazin-4-
iloxi)fenil)-2-

fenoxinicotinamida

598.7

122

-

2-Cloro-N-(3-Fluoro-4-(5-
metil-6-(2-(4-metilpiperazin~
1-il)etoxi)pirrolo[2, 1~
f]1[1,2,4]triazin-4-

iloxi) fenil)-6-

metilisonicotinamida

555.0

123

4-Fluoro-N- (3-Fluoro-4-(5-
metil-6-({2-(4-metilpiperazin-
l1-il)etoxi)pirrolo[2,1-
£f1[1,2,4)triazin-4-
iloxi)fenil)-2-

(triflucrometil)benzamida

591.6

124

3~Cloro~N-(3-Fluoro-4- (5~
metil-6-(2-(4-metilpiperazin-
1-jl)etoxi)pirrolo[2,1-
f1[1,2,4]triazin-4-iloxi)

fenil) tiofen-2-carboxamida

546.0
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Ejemplo

Nombre del compuesto

CL/EM

(M+H)*

125

N-(3-Fluoro-4-(5-metil-6-(2-
(4-metilpiperazin-1-
il)etoxi)pirrolo([2,1-
£f1[(1,2,4]triazin-4-
iloxi)fenil)-5-metil-2-
(trifluorometil) furan-3-

carboxamida

577.6

126

4-Fluoro-N-(3~Fluoro-4-(5-
metil-6-(2-(4-metilpiperazin-
l-il)etoxi)pirrolo(2,1-
f}il1,2,4]triazin-4-

iloxi)fenil)-3-metilbenzamida

537.6

127

2-Fluoro-N-(3~Fluoro-4- (5~
metil-6-(2-(4-metilpiperazin-
1-il)etoxi)pirreolo[2, 1-
f]1[1,2,4]triazin-4-
iloxi)fenil)-4-

(trifluorometil)benzamida

591.6

128

2—Fluoro-N—(3—Fiuoro—4—(5—
metil-6-(2-(4-
metilpiperazin-1-
il}etoxi)pirrolo[2,1-F]

[1,2,4]triazin-4-iloxi)

591.6

y6S
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fenil)-5-

(trifluorometil)benzamida

129 3-Fluoro-N-(3-fluoro-4-(5- 524.6
metil-6-(2-(4-
metilpiperazin-1-
g
::I;:J il)etoxi)pirrolo[2,1-
%
f1[l1,2,4]1triazin-4-
iloxi)fenil)isonicotinamida
130 3,5-Dicloro-N-(3-Fluoro-4- 575.5

(5-metil-6-(2-(4-
o P metilpiperazin-1-
il)}etoxi)pirrolo(2,1-

fl1[1,2,4)triazin-4-

iloxi)fenil)isonicotinamida

1= (3-Fluoro-4-(6-piridin-3-il)pirrolo[2,1-£f][1,2,4]triazin-4-

iloxi)fenil)-3-(2 (4-fluorofenil)acetil)urea, sal del Acido

EJEMPLO 131

|
e esl

7 N\ =" =N
_ N 2

trifluorocacatico
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A) 6~-({Piridin-3-il)pirrolo[2,1-£f](1,2,4] triazin-4-ol

Una solucién de 6-bromopirrolo[2,1-f]([1,2,4]triazin-4-o0l
(100 mg, 0.47 mmol, se prepard del 4-bromo-1H-pirrol-2-
carboxilato de metilo: ver, generalmente, Kitamura, C. vy
Yamashita, Y. J. Chem. Soc. Perkin Trans. 1, 1997, 1443, 1la
descripcién de la cual se incorpora en la presente como
referencia, usando un procedimiento similar resumido en la
solicitud PCT WO 00/71129) y &cido piridin-3-ilborénico (172
mg, 1.40 mmol) en 2 mL de DMF y 2 mL de KCO; acuoso saturado
se desgasificé y luego Pd(PPh3)a (57 mg, 0.05 mmcl) se le
agregd. La mezcla se calentd luego a 120°C durante 3 horas.
Analisis CL-EM indicé la desaparicién de la materia prima. La
mezcla se enfridé y la solucidén se filtré. E1 filtrado se
purificé en CLAR preparativa para proporcionar el compuesto
del titulo (100 mg, 65%) como una sal TFA. EM (ESI') m/z
213.2 (M + H)*.

Cl

B) 4-Cloro-6-(piridin-3-il)pirrolo[2,1-f][1,2,4] triaxzina
A una suspensién de 6-(piridin-3-1il)pirrolo[2,1-

£f1(1,2,4]1triazin-4-0l (100 mg, 0.30 mmol) en 10 mL de tolueno

ot
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se agregaron POCls (0.18 mL, 1.88 mmol) y DIEA (0.09 mL,

mmol). La suspensién se calentd a 100°C durante 7 horas.
Después de enfriar, el exceso de POCl; se retird a presién
reducida. El residuo se suspendidé en EtOAc, y luego se
neutralizé con NaHCO; saturado. La capa organica se lavd
luego con salmuera y se secd sobre MgSO;. Después de 1la
filtracién y concentracién, el residuo 8se purificé por
cromatografia de columna instantanea para proporcionar el

compuesto del titulo (23 mg, 33%). EM (ESI*) m/z 231.2/233.2
(M + H)*.

C) 4-(2-Fluoro-4-nitrofenoxi)-6- (piridin-3-il)pirroloef2,1-
£1[1,2,4]triazina

Siguiendo un procedimiento similar al de la sintesis del
Compuesto B del Ejemplo 2, 4-cloro-6-(piridin-3-
il)pirrolo[2,1-£f][1,2,4]triazina (23 mg, 0.1 mmol) se
convirtié al compuesto del titulo (35 mg, 95%). EM (ESI') m/z
352.3 (M + H)".

\ 0.5 L{‘OS?
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D) 3-Fluoro-4-(6- (piridin-3-il)pirrolo[2,1-£f] [1,2,4] triazin-4-
iloxi)bencenamina

Siguiendo un procedimiento similar al de la sintesis del
Compuesto C del Ejemplo 36, 4-(2-fluoro-4-nitrofenoxi)-6-
(piridin-3-il)pirrolo[2,1-£f][1,2,4]triazina (35 mg, 0.10 mmol). se
convirtié al compuesto del titulo (15 mg, 46%). EM(ESI") m/z 322.3
(M + H)*.

E) 1-(3-Fluoro-4- (6~ (piridin-3-il)pirrolo[2,1-£][1,2,4] triazin-
4-iloxi) fenil) -3 (2- (4-fluorofenil)acetil)urea, sal del acido
trifluorocacético

El compuesto del tituloc se preparé usando siguiendo un
procedimiento similar al de la sintesis del Ejemplo 46, 3-fluoro-
4-(6-(piridin-3-il)pirrolo[2,1-£] (1,2,4]triazin-4-
iloxi)bencenamina (15 mg, 0.046 mmol) se convirtié al compuesto
del titulo (5.0 mg, 18%) como una sal TFA. 'H RMN (DMSO-dg) &
10.99 (s, 1H), 10.53 (s, 1H), 9.12 (s, 1H), B8.75 (s, 1H), B8.50
(m, 1H), 8.30 (m, 1H), 8.12 (s, 1H), 7.67 {(m, 2H), 7.30-7.50 (m,

5H), 7.12 (m, 2H), 3.69 (s, 2H); EM (ESI") m/z 501.2 (M + H)".

EJEMPLO 132
NN
(I%U 18087

1-(4-(1H-Pirrolo[2,3-blpiridin-4-iloxi)-3-fluorofenil)-3-(2~
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A) 4- (2-Fluoro-4-nitrofenoxi)-1HE-pirrolo[2,3-b]lpiridina

Una mezcla de 4-cloro-lH-pirrolo[2,3-b]lpiridina (457 mgqg,
3.0 mmol, se preparé de conformidad con Thibault, C. et al.
Org. Lett. 2003, 5, 5023) y 2-flucro-4-nitrofenocl (706 mg,
4.5 mmol), y N,N-diisopropiletilamina (580 mg, 4.5 mmol) en
l-metil-2-prolidinona (NMP) (3 mL) se calenté a 200°C bajo
irradiacién de microondas durante 1.0 hora. La mezcla se
diluydé con acetato de etilo (150 mL), se lavé con soluciédn
KH;PO, acuosa saturada, y NazCO; (1 M acuoso), se secd sobre
Na;S04. El1 producto se purificdé por cromatografia de columna
instantdnea (gel de silice, eluyendo con CHzCl, a 30%

EtOAc/CH,Cl;) para proporcionar un sélido café (350 mg, 43%).
EM(ESI*) m/z 274 (M + H)".

NN
B) 4-({1H-Pirrolo[2,3-b]piridin-4-~iloxi) -3-fluorocbencenamina
A una suspensién de 4-(2-fluoro-4-nitrofenoxi)-1H-

pirrolo(2,3-b]lpiridina (300 mg, 1.1 mmol) en tetrahidrofurano
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(5 mL) y metanol (10 mL), se agregaron polvo de zinc (350 mg,
5.5 mmol) y cloruro de amonio (294 mg, 5.5 mmol). La mezcla se
agité a temperatura ambiente durante la noche. La mezcla se
filtré a través de una almohadilla de Celite® se enjuagdé con
metanol. El filtrado se concentrdé. El producto se purificé por
cromatografia de columna instantédnea (gel de silice, 1-5% MeCH
en CHzCl,) para proporcionar el producto deseado (205 mg, 77%)

como un sélido blanco apagado. EM(ESI') m/z 244 (M + H)*.

C) 1-(4- (1H-Pirrolo[2,3-b]piridin-4-iloxi) -3-fluorofenil) ~3-
(2-(4-fluorofenil)acetil)urea, sal de clorchidrato

Una mezcla de  4-(lH-pirrolo[2,3-b]piridin-4-iloxi)-3-
fluorobencenamina (30 mg, 0.12 mmel) e isocianato de 2-(4-
fluorofenil)acetilo, (Compuesto C, Ejemplo 4) (0.25 M en
tolueno, 0.18 mmol) en THF (0.5 mL) se agitdé a temperatura
ambiente durante 1 hora. La mezcla se concentrd in vacuo, se
purificé por CLAR preparativa. Las fracciones deseadas se
liofilizaron para dar una sal TFA blanca, la cual se disolvid en
una cantidad pequefia de MeOH/Hz0 con HCl 1 N (0.2 mi.) . Esta
solucién se liofilizé luego para proporcionar el compuesto del
titulo (15 mg, 27%) como un sélido blanco. H RMN (CDClj) &
11.74 (s, 1H), 8.12 (d, 1H, J= 6.4 Hz), 7.73 (dd, 1H, J= 2.4,
13.0 Hz), 7.39 (d, 1H, J= 3.6 Hz), 6.90~7.3 (m, 6H), 6.65 (d,
1H, J= 6.4 Hz), 6.50 (d, 1H, J= 3.2 Hz), 3.68 (s, 2H); EM(ESI")

m/z 423 (M + H)*.
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EJEMPLO 133

F:E::F,erajru
0 °© o O‘F
H [N:
NL-(4-(1!-?1::010[2,3—b]pi:idin—4—iloxi)—3—£1uoro£enil)—ﬂ1-(4-
-fluorofenil)malonamida, sal del &cido trifluoroacético

A una solucién de 4-(1H-pirrolo{2,3-b)piridin-4-~iloxi)-
3-fluorobencenamina (Compuesto B, Ejemplo 132; 25 mg, 0.10
mmol) Yy acido 3-(4-fluorofenilamino)-3-oxopropanoico,
Compuesto A, Ejemplo 25 (25 mg, 1.27 mmol) en DMF (0.5 mL),
se le agregd TBTU (48 mg, 0.15 mmol), seguido por DIPEA (0.1
mL). La mezcla resultante se agité a temperatura ambiente
durante 2 horas. El producto se purificd por CLAR preparativa
para proporcionar el compuesto del titulc (sal TFA, 26 mg,
62%) como un s6lido blanco. 'H RMN (CDCly) & 7.94 (d, 1H, J=
6.4 Hz), 7.66 {dd, 1H, J= 2.4, 13.0 Hz), 7.54 (m, 2H), 6.90-
7.25 (m, 5H), 6.31 (d, 2H, J= 2.8 Hz), 3.37 (s, 2H); EM(ESI")
m/z 423 (M + H)".

oY
oS

e
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N- (4= (1H-Pirrolo[2,3-~-b]piridin-4-iloxi) -3-fluorofenil) -2, 6~
difluorcbenzamida

A una solucién de 4-(1lH-pirrolo[2,3-b]piridin-4-iloxi)-
3-fluorobencenamina (Compuesto B, Ejemplo 132; 20 mg, 0.08
mmol) en DMF (0.5 mL), se 1le agregd cloruro de 2,6~
difluorobenzoilo (20 mg, 0.11 mmol), seguido por DIPEA (0.1
mL). La mezcla se agitd a temperatura ambiente durante 2
horas y el producto se purificé por CLAR preparativa. Las
fracciones deseadas se liofilizaron para dar una sal TFA
blanca, la cual se neutralizé con solucidén de bicarbonato de
sodio acuoso saturado. La mezcla se extrajo con EtOAc (3x5
mL). Las capas organicas se secaron y concentraron in vacuo
para proporcionar el compuesto del titulo (14 mg, 37%) como
un sélido blanco. H RMN (CDsOD) 8 8.15 (d, 1H, J = 6.4 Hz),
7.87 (d, 1H, J= 2.4, 12.8 Hz), 7.40 (m, 4H), 7.04 (m, 2H),
6.69 {(d, 2H, J=7.6 Hz), 6.52 (m, 1H); EM (ESI*) m/z 384 (M +
H)*.

EJEMPLO 135

o

N-(4-(1H-Pirxolo[2,3-b]piridin-4-iloxi) -3~

Y7
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fluorofenil)nicotinamida LI ?kf

En una forma similar como se describe para la
preparacién del Ejemplo 134, el compuesto del titulo se aisléd
como una sal TFA y se prepardé usando cloruro de nicotinilo
comercialmente disponible y 4-({lH-pirrolo(2,3-blpiridin-4-
iloxi)-3-fluorobencenamina (Compuesto B, Ejemplo 132).
Rendimiento: 55%. *H RMN (CD;OD) § 9.09 (s, 1H), 8.73 (d, 1H,
J= 4.4 Hz), 8.44 (d, 1H, J= 8.0 Hz), 8.22 (d, 1H, J= 6.8 Hz),
8.22 (dd, 1H, J= 2.4, 12.4 Hz), 7.40-7.80 (m, 4H), 6.79 (d,
1H, J= 6.8 Hz), 6.59 (d, 1H, J= 3.6 Hz); EM (ESI') m/z 349 (M
+ H)*. .

EJEMPLO 136

TYQ,

NF-(S-Fluoro-i-(6—(piridin-a-il)pirrolo[2,1-f][1,2,4]triazin—
4-iloxi)fanil)—ﬂ?-(4-£1uoro£enil)nnlonamida, sal del Acido
trifluoroacético

A una solucién homogénea de 3-fluoro-4-(6-{(piridin-3-
il)pirrole[2,1-£f]1[1,2,4]triazin-4-iloxi)bencenamina (32 mg,
0.10 mmol, Compuesto D del Ejemplo 131) y 4&acido 3-(4-
fluorofenilamino)-3-oxopropanoico (20 mg, 0.10 mmol,

Compuesto A del Ejemplo 25) en DMF anhidro (3 mL), a
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temperatura ambiente bajo atmosfera de nitrégeno, se le agregd
diisopropiletilamina (26 uL, 0.15 mmol). La mezcla se agitb
durante nueve minutos después de tetrafluoroborato - o-
benzotriazol-1-il-N,N,N’,N’-tetrametiluronio (48 mg, 0.15 mmol)
se le agregé en una porcién. La mezcla se agitd durante sesenta
y tres horas después de dividirse entre cloroformo y salmuera.
La capa acuosa se extrajo tres veces con cloroformo, y las capas
orgdnicas combinadas se secaron sobre sulfato de magnesio
anhidro, se filtraron y concentraron in vacuo hasta retirar
volatiles. El1 residuo resultante se purificé por CLAR
preparativa (YMC S10 ODS, 30 x 500mm, 30 minutos gradiente del
5B% hasta 90% metanol acucso con 0.1% TFA). Las fracciones
apropiadas se combinaron y 1liofilizaron para proporcionar el
compuestc del titulo (18 mg, 30%) como un sélido blanco apagado.
'H RMN (CDCl3) & 10.35 (br s, 1H), 9.49 (s, 1H), 9.18 (s, 1H),
8.80-8.65 (m, 2H), 8.36-8.29 (m, 1H), 8.17 (s, 1H), 8.04 (s,
1H), 7.83-7.68 (m, 2H), 7.55-7.49 (m, 2H), 7.35-7.23 (m, 2H),
7.10-7.00 (m, 2H), 3.58 (s, 2H); EMAR(ESI), 501.1487 (M + H)®

calculado, 501.1491 (M + H)* encontrado.
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2,6-Difluoro-N-{(3-fluoro-4-(6-(piridin-3-il)pirrolo[2,1~
£]1[1,2,4]triazin-4-iloxi)fenil)benzamida, sal del &cido
trifluorocacético

A una solucién homogénea de 3-fluoro-4-(6-(piridin-3-
il)pirrolof{2,1-f1[1,2,4jtriazin-4-iloxi)bencenamina {64
mg, 0.20 mmol, Compuesto D del Ejemplo 131) en cloroformo
anhidro (5 mL), a temperatura ambiente bajo atmésfera de
nitrégeno, se le agregd diisopropiletilamina (49 ulL, 0.28
mmol). La mezcla se agitd durante cinco minutos antes de
que el cloruro de 2,6-difluorobenzoile (33 pL, 0.26 mmol,
Aldrich) se agregara. La mezcla se agitdé durante ochenta y
siete horas después de dividirse entre cloroformo vy
bicarbaoanato de sodio acuoso saturado. La capa orgénica. se
lavé una vez con bicarbonato de sodio acuoso saturado y
una vez con salmuera, antes de gue las capas organicas
combinadas se secaran sobre sulfato de magnesio anhidro,
se filtraron y concentraron in vacuo hasta retirar
volatiles. El1 residuo resultante se purificé por CLAR
preparativa (YMC S10 ODS, 30 x 500mm, 30 minutos gradiente
del 58% hasta 90% metanol acuoso con 0.1% TFA). Las

fracciones apropiadas se combinaron y liofilizaron para
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sélido blanco. 'H RMN (CDOD) & 9.20 (s, 1H), 8.85-8.78 (m,
14), B8.65-8.60 (m, 1H), 8.51 (d, 1H, J= 1.6 Hz), B.00 (s,
1H), 7.98-7.90¢ (m, 1H), 7.81-7.74 (m, 1H), 7.58 (d, 1lH, J=
1.8 Hz), 7.51-7.27 (m, 3H}, 7.00-7.10 (m, 2H); EMAR(ESI),

462.1178 (M + H)* calculado, 462.1168 (M + H)* encontrado.

EJEMPLO 138

H_H
Hﬂ%;izr Yo
vl

1-(4-(5- (3-Acetamidofenil)pirrolo[2,1-£f][1,2,4] triazin-4-
iloxi)-3-fluorofenil) -3-{2- (4-fluorofenil)acetil)urea

Q
=" “NH
N.Nf)

A) 5-Cloropirrolo[2,1-£f]1[1,2,4]triazin-4(3H) -ona

Una solucién de l-amino-3-cloro-lH-pirrol-2-carboxilato
de metilo (10.0 g, 57.3 mmol, WO 03/095286: Compuesto A del
Ejemplo 9) en formamida (40 mL) se calentd a 170°C durante 1
hora y luego a 190°C durante 1 hora. Sobre el enfriamiento a
temperatura ambiente, la mezcla se solidificé. El producto se
purificé por re-cristalizacién del acetato de etilo para dar

el compuesto del titulo (6.53 g, 67%) comc un sélido blanco.
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H RMN (CDCls) & 10.24 (br s, 1H), 7.48B (d, 1H, J= 3.6 Hz),
7.29 (d, 1H, J= 2.8 Hz), 6.47 (d, 1H, J= 2.8 Hz); EM(ESI%)
m/z 170.1 (M + H)*. '
B) 4,5-Dicloropirrolo[2,1-£][1,2,4] triazina

A una 8solucién de 5-cloropirrolo[2,1-f][1l,2,4]}triazin-
4(3H)-ona (5.00 g, 29.5 mmol) en tolueno (100 mL) a
temperatura ambiente bajo nitrégeno se le agregd
diisopropiletilamina (5.14 mL, 29.5 mmol) seguido por
oxicloruro de fésforo{III) (8.25 mL, 88.5 mmol). La mezcla se
calenté6 a 100°C durante 20 horas y se enfridé luego hasta
temperatura ambiente. La reaccién se agregé lentamente a
solucién de bicarbonato de sodio acucso saturado (500 mL) a
0°C. Después de que la adicién se completd, la mezcla se
agitdé a temperatura ambiente durante 30 minutos. La fase
acuosa se extrajo con acetato de etilo (3 x 500 mL), se secd
sobre MgSO4 anhidro, y se concentr$ in vacuo para dar el
producto crude (3.73 g, 67%) como un sélido amarillo el cual
se usé sin purificacién adicional. H RMN (CDCls) & 8.03 (s,
1H), 7.70 (d, 1H, J= 2.8 Hz), 6.84 (d, 1H, J=2.8 Hz);

EM(ESI') m/z 188.1 (M + H)*.
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C) 5-Cloro~4-({2-fluoro—-4-nitrofenoxi)pirrolo[2,1- . L/ 7'61
£f][l,2,4)triazina

Una mezcla de 4,5-dicloropirrolo[2,1~-f][1,2,4]triazina
(3.73 g, 19.8 mmol), 2-flucro-4-nitrofenol (3.43 g, 21.8
mmol) y carbonato de potasio (5.47 g, 39.6 mmol) en DMF (100
mL) se agité a 60°C durante 1 hora. Después de enfriar a
temperatura ambiente, la reaccidén se filtré a través de un
tapon corto de gel de silice con acetato de etilo y luego se
concentré in vacuo. El1 producto crudo se purificé por re-
cristalizacién del acetato de etilo/hexanos (1l:1) para dar el
compuesto del titulo (4.37 g, 71%) como un sélido blanco. ’H
RMN (CDCl;) 8 8.22-8.17 (m, 2H), 7.92 (s, 1H), 7.77 (d, 1H,

J=2.8 Hz), 7.58 (t, 1H, J= 7.2 Hz),; 6.87 (d, 1H, J= 3.2 Hz):

N
o 7

EM(ESI*) m/z 309.3 (M + H)*.

D) 4- (5-Cloropirrolo(2,1-£f][1,2,4] triaxin-4-iloxi)-3-
fluoxobencenamina

A una solucién de 5-cloro-4-(2-fluoro-4-
nitrofenoxi)pirrolo[2,1-f][1,2,4]triazina (2.00 g, 6.48 mmol)

en THF (50 mL)/MeOH (80 mL) se le agregd polvo de zinc (2.12

g, 32.4 mmol) seguido por cloruro de amonio (1.73 g, 32.4

mmol). Después de agitar a temperatura ambiente durante 8
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horas, la mezcla de reaccidn se filtrdé a través de Celite®
con MeOH y luego se concentré in vacuo. El residuo se tomd en
acetato de etilo (200 mL) y se lavé con agua (2 x 100 mL)
luego salmuera (1 x 100 mL). La fase org&nica se secd sobre
Na2S04 anhidro y se concentré in vacuo. El producto crudo se
purificdé por cromatografia instanténea en gel de silice (50%
EtOAc/hexanos) para dar el compuesto del titulo (1.51 g, 84%)
como un sélido amarillo palido. H RMN (CDCl3) & 7.95 (s, 1H),
7.69 (d, 1H, J= 2.8 Hz), 7.09 (t, 1H, J= 8.4 Hz), 6.79 (d,
1H, J= 2.8 Hz), 6.58 (dd, 1lH, J=11.6, 2.6 Hz), 6.51 (d, 1H,

J= B.7 Hz), 3.92 (br s, 2H); EM(ESI') m/z 279.2 (M + H)*.

i ik

E) N-(3- (4- (4-Amino-2-fluorofenoxi)pirrolo[2,1-
f]1[1,2,4]triaxin~-5-il)fenil)acetamida

Un matraz se cargd con acetato de paladio (4.5 mg, 0.02
mmol), Ligande X-Phos (24 mg, 0.05 mmol, Strem), 4-(5-
cloropirrolo[2,1-£](1,2,4]triazin-4-iloxi)-3-fluorobencenamina
(56 mg, 0.20 mmol), &cido 3-acetamidobencen borénico (72 mg,
0.40 mmol, Lancaster), y fosfato de potasio (127 mg, 0.60 mmol)
en tal orden. El matraz se limpié con nitrégeno y luego t-BuOH
se le agregd (0.40 mL). La mezcla se calentd a B0 °C por 8 h. Se

agregaron partes adicionales de acetato de paladio (4.5 mg, 0.02
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mmol), Ligando X-Phos (24 mg, 0.05 mmol), y acido 3-
acetamidobencen borénico (72 mg, 0.40 mmol) y la reaccién se
agité por 9 h adicionales a B0 °C. Después de enfriamiento a
temperatura ambiente, la reaccién se filtré usando MeOH para
eliminar el fosfato de potasio y luego se concentré in vaéuo. El
producto crudo se purificdé por CLAR preparativa de fase inversa
y las fracciones apropiadas se concentraron in vacuo para
eliminar MeOH. La capa acuosa resultante se hizo bésica con
solucién saturada de bicarbonatc de sodio y se extrajo con
acetato de etilo. Los extractos organicos combinados se secaron
sobre sulfato de sodio anhidro y concentraron in vacuo para dar
el compuesto del titulo (20 mg, 26%) como un sélido blanco. *H
RMN (CDiOD) & 7.84-7.94 (m, 2H), 7.44-7.41 (m, 1lH), 7.34-7.19
(m, 3H), 6.92 (t, 1H, J=8.8 Hz), 6.87 (d, 1H, J=2.8 Hz), 6.50
(dd, 1H, J=12.4, 2.4 Hz), 6.46-6.43 (m, 1lH), 2.04 (s, 3H);
EM(ESI') m/z 378.3 (M + H)*.

F) 1-(4- (5- (3-Acetanidofenil)pirrolo[2,1-£][1,2,4] triazin-4-
iloxi) ~3~fluorofenil)-3-{2- (4-fluorofenil) acaetil)urea

A una solucién de N-({3-(4- (4-amino-2-
fluorofenoxi)pirrolo[2,1-£f] [1,2,4]triazin-5-il) fenil)acetamida
(20 mg, 0.053 mmol) en diclorometano (0.5 mL) a temperatura
ambiente bajo nitrégeno se le agregd isocianato de 2-(4-
fluorofenil)acetilo (250 pL, 0.064 mmol, 0.25 M en tolueno,

Compuesto C del Ejemplo 4). La reacciédn se agitd a temperatura

21
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ambiente durante 1 hora y luego se concentré in vacuo.
residuo se suspendié en metancl y filtré para recolectar 14 mg
(47%) del compuesto del titulo como un sélido blanco. *H RMN
(DMSO-dg} & 11.09 (s, 1H), 10.63 (s, 1H), 10.04 (s, 1H), 8.25-
B.21 (m, 2H), B.05 (s, 1H), 7.78 (d, 1H, J= 13.2 Hz), 7.51-7.38
(m, 7H), 7.23 (t, 2H, J=8.4 Hz), 7.13 (s, 1H), 3.81 (s, 2H),
2.10 (s, 3H); EM(ESI') m/z 557.4 (M + H)*.

Los Ejemplos 139-144 se prepararon de una forma similar al

Ejemplo 138.

pen e et

N.#

N
1-(3-Fluoro-4-(5-fenilpirrolo[2,1-£f][1,2,4] triazin~4~
iloxi) fenil) -3-(2- (4-fluorofenil)acetil)urea

H RMN (DMSO-dg} & 10.56 {s, 1H), 8.55 (s, 1H), 7.89 (s,
1H), 7.77 (d, 1H, J=2.8 Hz), 7.62-7.57 (m, 3H), 7.33 (t, .2H,
J=7.7 Hz), 7.26-7.19 (m, 4H), 7.10 (m, 1H), 7.02 (t, 2H,
J=8.6 Hz), 6.88 (d, 1H, J=2.7 Hz), 3.65 (s, 2H); EM(ESI*) m/z

500.3 (M + H)*,
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EJEMPLO 140
NN
| 4 ::E;:]’ 1[.\E/~\[:jj\F
SN

N.

1-(3-Fluoro-4-(5-(tiofen-3-il)pirrolo[2,1-£f][1,2,4] triazin-4-
iloxi) fenil) -3- (2- (4-fluorofenil)acetil)urea

'H RMN (DMSO-d¢) & 11.05 (s, 1H), 10.59 (s, 1H), 8.16 (d,

14, J=2.8 Hz), 8.12 (s, 1H), 7.81 (d, 1H, J=1.6 Hz), 7.75

(dd, 1H, J=12.4, 2 Hz), 7.62-7.49 (m, 3H), 7.39-7.36 (m, 3H),

7.21-7.16 (m, 3H), 3.76 (s, 2H); EM(ESI') m/z 506.3 (M + H)*.

EJEMPLO 141

N_H
o oY,
\ N.N;T

1-(3-Fluoro-4-(5-(pirimidin-5-il)pirrolo[2,1-
£][1,2,4]1triazin-4-iloxi)fenil) -3~ (2~ (4~
fluorofenil)acetil)urea
'Y RMN (DMSO-dg) & 11.10 (s, 1H), 10.65 (s, 1H), 9.21 (s,
2H), 9.18 (s, 1H), 8.37 (d, 1H, J=2.4 Hz), B8.31 (s, 1H), 7.80
(dd, 1H, J=12.4, 2 Hz), 7.58 (t, 1H, J=B.8 Hz), 7.44-7.40 (m,

4H), 7.23 (t, 2H, J=8.4 Hz), 3.80 (s, 2H); EM(ESI') m/z 502.3
(M + H)*Y,
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EJEMPLO 142
' NN
;“g;@' T mF
vo.

1-(4-(5-(3,5-Dimetilisoxazol-4-il)pirrolo[2,61-
£1[1,2,4)triazin-4~-iloxi)-3-fluorcfenil)-3-(2-(4-
fluorofenil) acetil)urea

H RMN (DMSO-dg¢) & 11.04 (s, 1H), 10.58 (s, 1H), 8.24 (d,
1H, J=2.4 Hz), 8.17 (s, 1lH), 7.42 (dd, 1H, J=13.2, 2 Hz),
7.38-7.35 (m, 4H), 7.18 (t, 2H, J= 7.6 Hz), 7.06 (d, 1H,
J=2.8 Hz), 3.75 (s, 2H), 2.37 (s, 3H), 2.20 (s, 3H); EM(ESI")
m/z 519.3 (M+H)*. '

1-(3-Fluoro-4-(5-(l-metil-1H-piraxzol-4-il)pirrolo[2,1-
£l[1,2,4]triaxzin-4-iloxi) fenil)-3-(2-(4-

fluorofenil) acetil)urea

‘H RMN (DMSO~dg) & 11.04(s, 1H), 10.59 (s, 1H), 8.11 (d, 1H, J=
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2.8 Hz), B8.05 {d, 2H, J= 2.4 Hz), 7.85 (s, 1H), 7.76 (dd, 1H,
J= 12.4, 2 Hz), 7.52 (t, 1H, J= 8.4 Hz), 7.39-7.36 (m, 3H),
7.18 (t, 2H, J= 8.8 Hz), 7.12 (d, 1H, J= 2.8 Hz), 3.86 (s,
3H), 3.76 (s, 2H); EM (ESI*) m/z 504.3 (M + H)".

EJEMPLO 144

N ;UH‘JHWF

\ waJ

1-(3~-Fluoro-4-(5-(3-nitrofenil)pirrolo[2,1-£f][1,2,4]triazin-
4=-iloxi)fenil) -3-(2~ (4~fluorofenil) acetil)urea
'H RMN (DMSO-dg) & 11.03 (s, 1H), 10.57 (s, 1H), B.62 (s,
1H), 8.27 (d, 1H, J= 2.4 Hz), 8.23 (s, 1H), 8.20-8.16 (m,
2H), 7.76-7.72 (m, 2H), 7.49 (t, 1H, J = 8.8 Hz), 7.39-7.34
(m, 4H), 7.18 {t, 2H, J= 9.2 Hz), 3.75 (s, 2H); EM(ESI") m/z
545.2 (M + H)*.

:O’“FumF

N

HaN

1-(4-(5—-(4-Aminofenil)pirrolo[2,1-£f][1,2,4] triazin-4-iloxi) -

3-fluorofenil) -3-(2- (4-fluorofenil)acetil)urea
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BocHN NH,

436

N
N S

N

A) 4-(4-(4-amino-2-fluorofenoxi)pirrolo[2,1-
f]l1[1,2,4]triazin-5-il) fenilcarbamato de tert-Butilo

Se preparé en una forma similar como en la Etapa E del
Ejemplo 13B para dar el compuesto del titulo (46%) como un
aceite amarillo. 'H RMN (CDCl;) & 7.88 (s, 1H), 7.73 (d, 1H,
J= 4 Hz), 7.54 {(d, 2H, J= 8 Hz), 7.33-7.30 (m, 2H), 6.93 (t,
l1H, J= 7.6 Hz), 6.82 (d, 1H, J = 4 Hz), 6.60-6.47 (m, Zﬁ),
1.44 (s, 9H); EM(ESI*) m/z 436.4 (M + H)*.

B) l-(4-(5-(4-Aminofenil)pirrolo[2,1-f][1,2,4]triazin-4~
iloxi) -3-£fluorofenil) -3-(2- (4-fluorofenil) acetil)urea
Preparado en una forma similar como en la Etapa F del
Ejemplo 138 para dar el material protegido Boc (51%). El
material protegido Boc se suspendié en éter (2 mL), se
enfrié a 0°C, y se cargdé con TFA (0.5 mL). Después de
agitar a temperatura ambiente durante 1 hora, la reaccién
se concentrdé in vacuo. El residuo se suspendié en acetato
de etilo (10 mL), se lavdé con solucién de bicarbonato de
sodio acuoso saturado (5 mL), se secdé sobre sulfato de
sodio anhidro, y se concentr6. El producto crudo se
purificé por cromatografia instantdnea en gel de silice

(60% EtOAc/hexanos). La liofilizacién del acetonitrilo (1
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mL) /agua (3 mL) dio el compuesto del titulo (3B8%) como un
s6lido café claro. 'H RMN (DMSO-dg) & 10.95 (s, 1H), 10.50
(s, 1H), 8.02 {d, 1H, J= 2.8 Hz), 7.98 (s, 1H), 7.67 (dd,
1H, J= 12.4, 2 Hz), 7.36 (t, 1H, J= 8.8 Hz), 7.31-7.28 (m,
S5H), 7.10 (t, 2H, J= 8.8 Hz), 6.89 (d, 1H, J= 2.8 Hz),
6.51 (d, 2H, J= 8.8 Hz), 5.08 (s, 2H), 3.68 (s, 2H); EM

(EST*) m/z 515.3 (M + H)™.

EJEMPLO 146

mu%mnﬂmF

1-(4~(5-((4-Aminociclohexilideno)metil)pirrolo[2,1-
fl1[1,2,4]triazin~4-iloxi)-3~fluorofenil) -3~ (2-(4-

fluorofenil) acatil)urea

Ny

= N
N. @
A) 4-((4-(A-Amino-2-fluorofenoxi)pirrolo[2,1-
£1(1,2,4)triazin-5-il)metilenoc)ciclohaxanona

Preparado en una forma similar como en la Etapa E del
Ejemplo 138 usando 4-({(4,4,5,5-tetrametil-1, 3,2~-dioxaborolan-

2-il)metileno}ciclohexanona (se prepard de conformidad con el
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443

procedimiento de Morrill, C. y Grubbs, R. H. J. 0Org. Chem.
2003, 68, 6031-6034). para dar el compuesto del titulo (11%)
como un aceite amarillo. *H RMN (CDsOD) & 7.76 (s, 1H), 7.73
(d, 14, J= 2.8 Hz), 7.54-7.51 (m, 1H), 7.33 (d, 1H, J= 2.8
Hz), 6.92 (t, 1H, J= 7.6 Hz), 6.84 (d, 1H, J = 2.8 Hz), 6.46-
6.41 (m, 1lH}, 2.83 (t, 2H, J= 6.8 Hz), 2.65 (t, 2H, J= 6.8

Hz), 2.45-2.38 (m, 4H); EM(ESI*) m/z 353.2 (M + H)'.

HIHmF

N. &

B) 1-(4- (5- (4-Aminofenil)pirrolo[2,1-£f]1[1,2,4]triazin-4-
iloxi)-3-fluorofenil) -3-(2-(4-fluorofenil)acetil)urea

Preparado en una forma similar como en la Etapa F del
Ejemplo 138 para dar el compuesto del titulo (38%) como un
sélido amarillo. 'H RMN (acetona-dg) & 10.62 (s, 1H), 9.87 (s,
1H), 7.80 (s, 1H), 7.79 (d, 1H, J= 2.8 Hz), 7.70 (dd, 1lH, J=
12.8, 2.4 Hz), 7.33-7.19 (m, 4H), 6.96-6.93 (m, 3H), 6.16 (m,
1H), 3.75 (s, 2H), 2.B2 (t, 2H, J= 6.8 Hz), 2.62 (t, 2H, J=
6.8 Hz), 2.37 (t, 2H, J= 6.8 Hz), 2.30 (t, 2H, J= 6.B Hz);
EM(ESI') m/z 532.2 (M + H)'.
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C) 1-{4-(5-((4-Aminociclohexilideno)metil)pirrolo[2,1-

489

£]1[1,2,4)triazin-4-iloxi)-3-fluorofenil)-3-(2- (4~
fluorofenil) acetil)urea

Una solucidn de 1-(4-({5-(4-aminofenil)pirrolo[2,1-
f1(1l,2,4)triazin-4-iloxi)-3-fluorofenil)-3-(2-(4-
fluorofenil)acetil)urea (21 mg, 0.040 mmol) en metanol (0.5 mL) y
THF (0.5 mL) a 0°C se cargé con acetato de amonio (30 mg, 0.40
mmol) seguido por cianoborohidruro de sodio (2.5 mg, 0.040 mmol).
Después de agitar a 0°C durante 1 hora, la reaccién se concentré
in vacuec. El producto crudc se purificé por CLAR preparativa de
fase inversa y las fracciones apropiadas se concentraron in
vacuo. Tolueno se agregd {2 x 5 mL) y concentrd para eliminar el
exceso de TFA. La liofilizacién del acetonitrilo (1 mL) / agua (3
mL) dio la sal TFA del compuesto del titulo (19%) como un sélido
blanco. H RMN (CDOD) & 7.77 (s, 1H), 7.76 {(d, 1H, J= 2.8 Hz),
7.63 {(dd, 1H, J= 12.8, 2.4 Hz), 7.29-7.14 (m, 4H), 7.03-6.93 (m,
2H), 6.91 {(d, 1H, J= 2.8 Hz), 6.67 (s, 1H), 3.62 (s, 2H), 3.15-
3.08 (m, 1H), 2.50-2.30 (m, 2H), 2.21-2.05 (m, 2H), 1.46-1.30 {(m,

4H); EM(ESI') m/z 533.2 (M + H)*.
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N-(4-(5-Cloropirrolo[2,1-£f][1,2,4}triazin-4-iloxi) -3~
fluorcfenil) nicotinamida

A 4-(5-cloropirrolo(2,1-£f][1,2,4]triazin-4-iloxi)-3-
fluorobencenamina (100 mg, 0.359 mmol, Compuesto D del Ejemplo
138) en DMF (2 mL) se le agregd acido nicotinico (53 mg, 0.431
mmol, Aldrich), DIPEA (300 uL, 1.80 mmol), seguido por TBTU (173
mg, 0.539 mmol, Fluka). Después de agitar a temperatura ambiente
durante la noche, la reaccién se diluyé con 20 mL de EtOAc, se
lavé con solucién de cloruro de litio acuosa al 10% (2x10 mL)
seguido por salmuera (1 x 10 mL), se secd sobre sulfato de sodio
anhidro, y se concentrd in vacuo. El producto crudo se purificd
por cromatografia instantdnea en gel de silice (10% MeOH /
EtOAc) para dar el compuesto del titulo (125 mg, 91%) como un
sélido blanco. 'H RMN (DMSO-dg) & 10.75 (s, 1H), 9.14 (d, 1H, J=
2 Hz), B8.80 (dd, 1H, J= 4.8, 1.2 Hz), B8.34-8.31 (m, 1H), 8.18
(d, 1H, J= 2.8 Hz), 6.17 (s, 1H), 7.96 (dd, 1H, J = 12.8, 2 Hz),
7.66-7.60 (m, 2H), 7.54 (t, 1H, J= 8.8 Hz), 7.10 (d, 1lH, J=2.8

Hz); EM(ESI*) m/z 383.9 (M + H)*.

EJEMPLO 148
:@nrﬂ

'hN‘<::)E2§TrA*
N waj

N~ {4-(5-((4-Aminociclohexilidenc)matil)pirrolo[2,1-
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£1[1,2,4]triazin-4-iloxi)-3-fluorofenil)nicotinamida
_ ﬂer::E
ﬂb}g@' °

A) N-(3-Fluoro-4-(5-((4-
oxociclohexilideno)metil)pirrolo([2,1-
fl[l,2,4]triazin-4-iloxi)fenil)nicotinamida

Preparado en una forma similar como en la Etapa E
del Ejemplo 138 para dar el compuesto del titulo
(66%) como un sélido amarillo. H RMN (DMSO—ds{ 5
10.75 (s, 1H), 9.14 (d, 1H, J= 2 Hz), 8.82 (dd, 1H,
J=4.8, 1.2 Hz), 8.36-8.33 (m, 1H), 8.13 (d, 1lH, J=
2.8 Hz), 8.10 (s, 1H), 7.99-7.93 (m, 1H), 7.68-7.63
(m, 1H), 7.54 (t, 1H, J= 8.8 Hz), 7.07 (d, 1H, J= 2.8
Hz), €.92 (s, 1H), 2.90 (t, 2H, J= 6.8 Hz), 2.74 (t,

2H, J= 6.8 Hz), 2.51 (t, 2H, J= 6.8 Hz), 2.42 (t, 2H,

J= 6.8 Hz); EM(ESI*) m/z 458.2 (M + H)?.

B) N-(4-(5-((4-
Aminociclohexilideno)metil)pirrolo[2,1-
£](1,2,4]triazin-4-iloxi)~-3-fluorofenil)nicotinamida
Preparado en una forma similar como la Etapa C
del Ejemplo 146 para dar la sal de TFA del compuesto

del titulo (6%) como un s6lido amarillo p&lido. 'H RMN
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(CD3OD) & 9.15 (s, 1H), 8.80 (s, 1H), 8.59 (d, 1H, J=
8 Hz), 7.84-7.76 (m, 4H), 7.48 (d, 1H, J= 8 Hz), 7.29
(¢, 1H, J= 8 Hz), 6.80 (d, 1H, J= 4 Hz), 6.67 (s,
1H), 3.62 (s, 2H), 3.10-3.08 (m, 1H), 2.48-2.05 (m,

4H), 1.47-1.20 (m, 4H); EM(ESI') m/z 459.2 (M + H)*.

EJEMPLO 149
N~ N
g T,
= N
N~
NF-(3—F1uo:o-4-(5—((4-oxociclohoxilidnno)mstil)pi::olo[2,1-

f][1,2,4]t:il:in—4-iloxi)fenil)—NP—(4—£1uorofenil)nalonamida
Acoplamiento Suzuki en una forma similar como en la
Etapa E del Ejemplo 138 seguido por 1la formacién de
malonamida como en la Etapa A del Ejemplo 133 dio el
compuesto del titulo (39%) como un sélido amarillo. H RMN
(DMSO-dg) 8 10.55 (s, 1H), 10.31 (s, 1H), 8.15 {(d, 1H, J= 2.4
Hz), B8.11 (s, 1H), 7.86 (dd, 1H, J= 12.4, 2.8 Hz), 7.52 (t,
l1H, J= 8.8 Hz), 7.44-7.42 (m, 1H), 7.25-7.19 (m, 2H), 7.09
(d, 1H, J= 2.8 Hz), 6.93 (s, 1H), 3.54 (s, 2H), 2.91 (t, 2H,
J= 6.8 Hz), 2.73 (t, 2H, J= 6.4 Hz), 2.53 (t, 2H, J= 6.8 Hz),

2.45 (t, 2H, J= 6.8 Hz); MS(ESI') m/z 532.3 (M + H)"*.
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N'- (3-Fluozro-4-(5- ( (4-
hidroxiciclohexilideno)metil)pirrolo[2,1-f][1,2,4]triazin-4-
iloxi) fenil) -N’- (4-fluorofenil)malonamida

A N'- (3-fluoro-4~- (5-( (4-
oxociclohexilideno)metil)pirrolo[2,1-f][1,2,4]triazin-4-
iloxi)fenil)-N>- (4-fluorofenil)malonamida (80 mg, 0.15 mmol,
Ejemplo 149) en metanol (2 mL) a 0°C se agregd una punta de
espadtula de borohidruro de sodio. La reaccién se agité a 0°C
durante 30 minutos y se apagé luego con solucién de cloruroc de
amonio acuosa saturada (10 mL) y se agité a 0°C durante 5
minutos. La mezcla se extrajo con acetato de etilo (3 x 10 mL) y
los extractos orgénicos combinados se secaron sobre sulfato de
sodio anhidro y se concentraron in vacuo. El producto crudo se
purificé por cromatografia instantidnea en gel de silice {10%
MeOH / EtORc) para dar el compuesto del titulo (30 mg, 37%) como
un sélido blanco apagado. 1H RMN (DMSO-dg) & 10.57 (s, 1H), 10.34
(s, 1H), 8.11 (d, 1H, J= 2.8 Hz), 8.10 (s, 1H), 7.86 (dd, 1lH, J=
12.8, 2.4 Hz), 7.71-7.68 (m, 2H), 7.53 (t, 1H, J= 8.4 Hz), 7.46-
7.43 (m, 1H), 7.25-7.21 (m, 2H), 6.99 (d, 1H, J= 2.8 Hz), 6.64

(s, 1H), 4.65 (br s, 1H), 3.76-3.75 (m, 1H), 3.56 (s, 2H), 2.90-

(v
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2.85 (m, 1H), 2.51-2.45 (m, 1H), 2.27-2.24 (m, 2H), 1.92-1.B5

(m, 2H), 1.46-1.41 (m, 2H); EM(ESI") m/z 534.3 (M + H)®*.

EJEMPLO 151

H’NO‘}(EO( “HHOF
)

X'~ (4~ (5-( (4-Aminociclohexilidenc)matil)pirrolo[2,1-
f][1,2,4]triazin-4-iloxi)—3—f1uorofenil)-ﬂa—(4-
fluorofenil)malonamida

Preparado en una forma similar como en la Etapa C del
Ejemplo 146 para dar la sal TFA del compuesto del titulo
(12%) como un sélido blanco. 'H RMN (DMSO-dg) & 10.51 (s, 1H),
10.26 (s, 1H), 8.02 (d, 1H, J= 2.4 Hz), 7.99 (s, 1H), 7.74
(dd, 1H, J= 12.8, 2 Hz), 7.59-7.55 (m, 2H), 7.38 (t, 1H, UJ=
8.4 Hz), 7.32-7.35 (m, 1H), 7.13-7.08 (m, 2H), 6.90 {(d, 1H,
J= 2.8 Hz), 6.59 (s, 1H), 3.44 (s, 2H), 2.95-3.00 (m, 1H),
2.20-2.41 (m, 2H), 1.96-2.11 {(m, 2H), 1.32-1.39 (m, 2H),

1.17-1.13 {(m, 2H); EM(ESI*) m/z 533.3 (M + H)".

roL XTYC,
'

117
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N'- (3-Fluoro-4-(5- ( (4- - ({ @f

(matilamino)ciclohexilideno)metil)pirrolo([2,1-
f][1,2,4]triazin—l-iloxi)fenil)—Na—(4—f1uorofenil)mnlonamidn,
sal del &cido trifluoroacético

A N'-(3-fluoro-4-(5-( (4-
oxoclclohexilideno)metil)pirrolo(2,1-f](1,2,4]triazin-4-
iloxi)fenil)-N3-(4-fluorofenil)malonamida (20 mg,
0.038 mmol, Ejemplo 149) en dicloroetano {1 mL) se le
agregdé metilamina (23 pL, 0.045 mmol, 2 M THF)}, &acido
acético (2.6 pL, 0.045 mmol), seguido por
triacetoxiborohidruro de sodio (13 mg, 0.056 mmol).
Después de agitar a temperatura ambiente durante 2
horas, la reacciédn se apagéd con solucién de
bicarbonato de sodio acuoso al 5% (1 mL). Las capas
Se separaron y la capa organica se lavé con salmuera,
se secd sobre sulfato de sodic anhidro, Yy se
concentrdé in wvacuo. El producto crudo se purificdé por
CLAR preparativa de fase inversa y 1las fracciones
apropiadas se concentraron in vacuo. Tolueno se 1le
agregd (2x4 mL) y concentrd para eliminar el exceso
de TFA. La liofilizacié4n del acetonitrilo (1 mL) /
agua (3 mL) dio la sal TFA del compuesto del titulo
(11 mg, 44%) como un sélido blanco. 'H RMN (DMSO-dg) &
& 10.51 (s, 1H), 10.26 (s, 1H), 8.02 (d, 1H, J= 2.8

Hz), 8.00 (s, 1H), 7.74 (dd, 1H, J= 12.8, 2 Hz),
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7.59-7.55 {m, 2H), 7.40 (t, 1H, J= 8.4 Hz), 7.35-7.32
(m, 1H), 7.13-7.06 (m, 2H), 6.90 (d, 1H, 7= 2.8 Hz),
6.60 (s, 1H), 3.44 (s, 2H), 3.10-3.13 (m, 1H), 3.02-
2.98 (m, 1H), 2.52-2.39 (m, 4H), 2.23-2.21 (m, 1H),
2.08-2.02 (m, 3H), 1.36-1.31 (m, 2H); EM(ESI*) m/z

547.1 (M + H)*.

N'- (3-Fluoro-4- (5- ( (4-hidroxi-4-
metilciclohexilideno)metil)pirrolo[2,1-£f]1[1,2,4]triagin-4~
iloxi)fenil)—NP-(4-fluoro£enil)malonamida, sal del acido
trifluoroacético

A N!- (3-fluoro-4-(5-((4-
oxociclohexilideno)metil)pirrolo[2,1-f][1,2,4]triazin-4-
iloxi) fenil)-N?-(4-fluorofenil)malonamida (10 mg, 0.019 mmol,
Ejemplo 149) en THF (1 mL) a 0°C se le agregd metillitio (76
uL, 0.076 mmol, THF 1 M). Después de agitar a temperatura
ambiente durante la noche, la reaccidén se apagd con salmuera
(1 mL). Las capas se separaron y la capa organica se secd
sobre sulfato de sodioc anhidro y se concentrd in wvacuo. El
producto crudo se purificé por CLAR preparativa de fase

inversa y las fracciones apropiadas se concentraron in vacuo.

90
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Tolueno se le agregd (2 x 2 mL) y se concentrd para eliminar
el exceso de TFA. La liofilizacién del acetonitrilo (1 mL) /
agua (3 mL) dio la sal de TFA del compuesto del titulo (3 mg,
21%) como un sélido amarillo palido. H RMN (DMSO-dg) & 10.45
(s, 1H), 10.21 (s, 1H), 7.98 (d, 1H, J= 2.8 Hz), 7.96 (s,
1H), 7.74 (dd, 1H, J= 12.8, 2 Hz), 7.58-7.55 (m, 2H), 7.40
(t, 14, J= 8 Hz), 7.33-7.31 (m, 1H), 7.13-7.08 (m, 2H), 6.87
(d, 1H, J=2.8 Hz), 6.51 (s, 1H), 4.20 (br s, 1lH), 3.43 (s,
2H), 2.60-2.45 (m, 3H), 2.09-2.06 (m, 1H), 1.56-1.52 (m, 2H),

1.41-1.36 (m, 2H), 1.07 (s, 3H); EM(ESI') m/z 548.3 (M + H)*.

EJEMPLO 154

HzNO m “WHOF

Nl- (4~ (5- ((4-Aminopiperidin-1-il)metil) pirrolo[2,1-
£f1[1,2,4]triazin-4-iloxi) -3-fluorofenil) K- (4~

fluorofenil)malonamida, sal del Acido trifluoroacético
Br cl

> NN

N\ N.Nf)

A) 5-Bromometil-4-cloro-pirrolo2,1-£f][1,2,4]triazina
Una mezcla de 4-cloro-5-metil-pirrolo(2,1-

f1[1,2,4)trlazina (2.0 g, 11.93 mmol, WO 03/042172) y AIBN
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(195 mg, 1.19 mmol) en CCl, (80 mL) bajo N se calenté a 100°C
durante 5 minutos, NBS (2.55 g, 14.3 mmol) se agregb6. La
mezcla de reaccién se agitdé durante 10 minutos, luego se
enfrié hasta temperatura ambiente, se filtré. La capa de CCl,
se lavd con solucién acuosa NaHCO; diluida, se secé (MgSQ,),
filtré y concentré para dar el producto deseado (2.70 gq,

92%) .
Br

A g

B) Bromuro da . (4-cloro-pirrolo[2,1-£f][1,2,4] triagin-5-
ilmetil) -trietilamonio

Una mezcla de S-bromometil-4-cloro-pirrolo[2,1-
£1[1,2,4]triazina (2.7 g, 11 mmol), EtaN (5 mL, 36 mmol) en
THF (20 mL) se agité a temperatura ambiente durante 12 horas.
El sélido se filtré y se enjuagd con THF y Et;0, se secd para
dar el producto deseado (3.38 g, 89%). Tiempo de retencién
CLAR analitico = 0.776 minutos. (Chromolith SpeedROD 4.6 x 50
mm, 10-90% metanol acuoso durante 4 minutos que contiene 0.1%

TFA, 4 mL/min, monitoreande a 220 nm); EM({(ESI*) m/z 267 (M +

+
H)". NH;
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£f111,2,4]triazin-5-il)matil)piperidin-4-ilcarbamato des tert-

C) 1-((4- (4-amino-2-fluorofenoxi)pirrolo[2,1-

Butilo

A 4-amino-2-fluorofenocl (82 mg, 0.646 mmol) en THE (5
mL) a -78°C bajo nitrégeno se le agregdé NaHMDS (650 uL, 0.650
mmol, hexanos 1 M). Después de agitar a -78°C durante 20
minutos, el matraz se transfirié a un bafio a 0°C y bromuro de
N-((4-cloropirrolo[2,1-£f]{1,2,4]triazin-5-il)metil) -
trietilamonio sé6lide (200 mg, 0.807 mmol) se agregd
inmediatamente. La reaccién se permitié hasta entibiar a
temperatura ambiente y se agitdé durante 2 horas. DIPEA (280
pL, 1.6 mmol), piperidin-4-ilcarbamato de tert-butilo (129
mg, 0.646 mmol, Aldrich), y DMF (2 mL) se le agregd. La
reaccidén se calentd a 120°C durante 4 horas. Después de
enfriar a temperatura ambiente, la reacclén se concentrd in
vacuo y el producto crudo se purificé por CLAR preparativa de
fase inversa. Las fracciones apropiadas se concentraron in
vacuo. Tolueno se le agregd (2x2 mL) y se concentrd para dar
la sal TFA del compuesto del titulo (100 mg, 27%) como un
sélido amarillo. 'H RMN (CD;0D) & 8.09 (s, 1H), 8.03 (d, 1H,
J= 2.4 Hz), 7.23-7.13 (m, 2H), 6.83-6.61 (m, 2H), 4.73 (s,
2H), 3.67-3.64 (m, 1H), 3.30-3.19 (m, 2H), 2.31-2.24 (m, 2H),
1.76-1.63 (m, 2H), 1.49-1.45 (m, 2H), 1.45 (s, 9H); EM(ESI")

m/z 457.5 (M + H)*.
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&0

D) Nl-(4-(5-((4-Aninopiporidin-1-il)matil)pirrolo[2,1—
f][1,2,4]triazin-4-iloxi)-3-£luo:ofenil)-ﬂ9-
fluorofenil)malonamida, sal del &cido trifluoroacético

Preparado de una forma similar como en la Etapa A del
Ejemplo 133. El material protegido Boc resultante se disolvid
en éter (1 mL) a 0°C y se cargd con HCl 4 N en dioxano (3
mL). Después de agitar a 0°C durante 3 horas, la reaccién se
concentré in vacuo. El producto crudo se purificé por CLAR
preparativa de fase inversa y las fracciones apropiadas se
concentraron in vacuo. Tolueno se le agregé (2 x 2 mL) y se
concentrd para dar la sal TFA del compuesto del titulo (4 mg,
12%) como un sélido blanco. 'H RMN (DMSO-d¢) & 10.49 (s, 1H),
10.22 (s, 1lH), 8.18 (s, 1H), 7.90 {(d, 1H, J= 2.8 Hz), 7.76
(dd, 1H, J= 12.8, 2.4 Hz), 7.57-7.56 (m, 2H), 7.43-7.36 (m,
2H), 7.13-7.09 (m, 3H), 4.57 (s, 2H), 3.51-3.48 (m, 1lH), 3.44
(s, 2H), 3.09-3.06 (m, 2H), 2.53-2.50 (m, 2H), 2.00-1.97 (m,

2H), 1.72-1.67 (m, 2H); EM(ESI*) m/z 536.5 (M + H)*.

e
O JI VT

1-(4-(5-((4-Aminopiperidin-l-il)metil)pirrolo[2,1-

£1[1,2,4]triazin-4-iloxi)~-3-fluorofenil)-3- (2-(4-
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&0\

fluorofenil)acetil)urea, sal del &cido trifluorocacético

A 1-{{4-(4-amino-2-fluorofenoxi)pirrolo[2,1-
£]1[1,2,4)triazin-5-il)metil)piperidin-4-ilcarbamato de tert-
butilo (50 mg, 0.088 mmol, Compuesto C del Ejemplo 154) en
diclorometano (1 mL) a 0°C se le agregé isocianato de 2-(4-
fluorofenil)acetilo (290 uL, 0.088 mmol, 0.3 M en tolueno,
Compuesto C del Ejemplo 4). La reaccién se agitdé a 0°C durante
0.5 horas y se purificé directamente por cromatografia
instantdnea en gel de silice (10% MeOH/EtCAc) para dar el
material protegido Boc (33 mg, 59%) como un aceite incoloro. El
material protegido Boc se suspendié en éter (2 mL) a 0°C y se
cargd con HCl 4 N ein dioxano (5 mL). Después de agitar a 0°C
durante 1.5 horas, 1la reaccién se concentré in vacuo. El
producto crudo se purificdé por CLAR preparativa de fase inversa
y las fracciones apropiadas se concentraron in vacuo. Tolueno se
le agregé (2 x 2 mL) y concentré para dar la sal TFA del
compuesto del titulo (3 mg, 8%) como un sélido blanco. 'H RMN
(DMSO-dg) & 11.01 (s, 1H), 10.57 (s, 1H), B.21-8.18 (m, 2H), 7.73
(dd, 1H, J= 12.8, 2.4 Hz), 7.48-7.33 (m, 4H), 7.18-7.11 (m, 3H),
4.57 (m, 1H), 3.69 (s, 2H), 3.44 (s, 2H), 3.59-3.48 (m, 2H),
3.13-3.06 (m, 2H), 2.05-1.98 (m, 2H), 1.71-1.55 (m, 2H); EM(ESI*)
m/z 535.3 (M + H) .
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EJEMPLO 156 50 L
NN
T
“On_J IE
w®:

1-(3-Fluoro-4-(5-((4—metilpiperazin-l-il)metil)pirrolo[2,61-
£f1[1,2,4]triaxin-4-iloxi)fenil)-3-(2~(4-

fluorcfenil) acetil)urea

A) 1-(3~-Fluoro-4-(5-((4-metilpiperazin-1-
il)metil)pirrolo[2,1-f]1[1,2,4] triazin-4-iloxi)fenil)-3-(2- (4~
fluorofenil)acetil)urea

Preparado en una forma similar como en la Etapa C del Ejemplo
154 para dar la sal de TFA del compuesto del titulo (9%) como un
s6lido café. 'H RMN (CDOD) & 7.90 (s, 1H), 7.85 (d, 1H, J= 2.8
Hz), 7.17 (t, 1H, J= 8.8 Hz), 6.94 (d, 1lH, J=2.8 Hz), 6.75 (dd,
14, J= 11.6, 2.4 Hz), 6.72-6.69 (m, 1H), 4.39 (s, 2H), 3.40-3.31
(m, BH), 2.79 (s, 3H); EM(ESI') m/z 357.3 (M + H)*.
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B) 1-(3-Fluoro-4-(5-((4-metilpiperazin-1-
il)matil)pirrolo[z,l-f][1,2,4]t:iazin—4-ilo:i)fonil)—3-(2-(1-
fluorofenil)acetil)urea

Preparado en una forma similar como en el Ejemplo 155
para dar el compuesto del titulo (83%) como un sélido blanco.
H RMN (CD,0D) & 7.80 (s, 1H), 7.77 (d, 1H, J= 2 Hz), 7.62
(dd, 1H, J= 12.4, 2.4 Hz), 7.27-7.17 (m, 4H), 6.99-6.95 (m,
2H), 6.84 (d, 1H, J= 2.4 Hz), 3.94 (s, 2H), 3.62 (s, 2H),

2.70-2.45 (m, BH), 2.26 (s, 3H); EM(ESI') m/z 536.2 (M + H).

1-({3-Fluoro-4- (5~ (morfolinometil)pirrolo(2,1-
£f1[1,2,4)1trliazin-4-iloxi)fenil)-3-(2-(4-

fluorofaenil)acetil)urea

1 ::E;:]/NHI
N
bes

A) 3-Fluoro-4-(5- (moxfolinometil)pirrolo[2,1-
£]1[1,2,4]}triazin-4-iloxi)bencenamina

Preparado en una forma similar como en la Etapa C del
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Ejemplo 154 para dar la sal TFA del compuesto del titulo
(10%) como un sélido café claro. H RMN (CDsOD) & 7.98 (s,
1H), 7.91 (d, 1H, J= 2.8Hz), 7.11 (t, 1H, J= 8.4 Hz), 7.02
(d, 1H, J= 2.8 Hz), 6.62 (dd, 1H, J= 12.4, 2.8 Hz}, 6.60-6.57
(m, 1H), 4.67 (s, 2H), 4.00-3.94 (m, 2H), 3.68-3.61 (m, 2H),
3.43-3.40 (m, 2H), 3.22-3.20 (m, 2H); EM(ESI*) m/z 344.3 (M +

H)*.

R) 1-(3-Fluoro-4-(5- (morfolinometil)pirrolo[2,1-
£1[1,2,4] triazin-4-iloxi) fenil) -3~ (2- (4~
fluorofenil)acetil)uxea

Preparado en una forma similar como en el Ejemplo 155
para dar el compuesto del titulo (B83%) como un sélido blanco.
4 RMN (cDsOD) 8§ 7.89 (s, 1H), 7.85 (d, 1H, J= 2.8 Hz), 7.67
(dd, 1H, J= 12.4, 2.4 Hz), 7.30-7.19 (m, 4H), 7.01-6.94 (m,
3H), 4.28 (s, 2H), 3.70-3.76 (m, 4H), 3.62 (s, 2H), 2.88-2.80

(m, 2H); EM(ESI') m/z 523.2 (M + H)*.

EJEMPLO 158
N_H
(. wl T T,
N wag

1-(4-(5-((4-Aminopiperidin-l-il)metil)pirrolo{2,1-

£)[1,2,4]triazin-4~ilamino)fenil)-3-(2-(4-

v/

oot
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£luorofenil)acetil)urea
NH,
el
e
No?
A) 1-((4- (4-Aminofenilamino)pirrolo[2,1-£][1,2,4] triazin—-5-
il)metil)piperidin-4-ilcarbamato de tert-butilo
Preparado en una forma similar como en la Etapa C del
Ejemplo 154 para dar la sal de TFA del compuesto del titulo
(38%) como un aceite amarillo. H RMN (CDsOD) 8 7.57 (s, 1H),
7.33 (d, 1H, J= 2.4 Hz), 7.24-7.21 (m, 2H), 6.71-6.68 (m,
2H), 6.45 (d, 1H, J= 2.8 Hz), 3.67 (s, 2H), 3.34-3.28 (m,

1H), 2.95-2.90 (m, 2H), 1.80-1.77 (m, 2H), 1.41-1.33 {m, 2H),

1.32 (s, 9H); EM(ESI*) m/z 438.3 (M + H) .

B) 1-(4-(5-((4-Aminopiperidin-l-il)metil)pirrolo[2,1-
£1[1,2,4]triazin-4-ilamino) fenil) -3-(2- (4-
fluorofenil)acetil)urea

Preparado en una forma similar comc en el Ejemplo 155
para dar el compuesto del ti£ulo (47%) como un sélido blanco
apagado. 'H RMN (DMSO-d¢) & 11.01 (s, 1H), 10.53 (s, 1H),
8.00-7.89 (m, 2H), 7.61-7.59 (m, 3H), 7.45-7.41 (m, 2H),
7.26-7.22 {m, 4H), 3.77 (s, 2H), 3.63 (s, 2H), 3.35-3.32 (m,
1H), 3.20-3.14 (m, 2H), 2.19-1.90 (m, 6H); EM(ESI*) m/z 517.3

(M+H) *.

goS
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EJEMPLO 159

. ONY
Y

N
N=(4=- (5~ ({4-Aminopiperidin-l-il)metil)pirrolo[2,1-

£1[1,2,4]triazin-4-iloxi)-3-fluorofenil) -2, 6~
difluorobenzamida
Preparado en una forma similar como en el Ejemplo 147
para dar la sal TFA del compuesto del titulo (5%) como un
sélido blanco. 'H RMN (DMSO-dg) & 11.10 (s, 1H), 8.19-8.17 (m,
2H), 7.82 (dd, 14, J= 12.8, 2.4 Hz), 7.49 (t, 1H, 7= 8.8 Hz),
7.49-7.47 (m, 2H), 7.25-7.21 {m, 2H), 7.14-7.09 (m, 1H), 4.59
(s, 2H), 3.54-3.48 (m, 3H), 3.15-3.08 (m, 2H), 2.08-2.00 (m,

2H), 1.74-1.66 {(m, 2H); EM(ESI*) m/z 497.2 (M + H)".

EJEMPLO 160

Ho N
hil
m,..%}) el
N\ war

1-(3-Fluoro-4-(5-(piperagin-l-ilmetil)pirrolo[2,1-
£f1[1,2,4)triazin-4-iloxi)fenil)-3-(2-(4-

fluorofenil)acetil)urea

Db
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A) 3-Fluoro-4-(5- (piperazin-l-ilmetil)pirrolo[2,1-
£f]1[1,2,4]triazin~4~iloxi)bancenamina
Preparado en una forma similar como en la Etapa C del

Ejemplo 154 para dar el compuesto del titulo como un aceite
amarillo. EM(ESI*) m/z 443.3 (M + H)" .

B) 1-(3-Fluoro-4-(5- (piperazin-l-ilmetil)pirrolo[2,1-
£][1,2,4])triazin-4-iloxi) fenil)-3-(2-(4-
fluorofenil)acetil)urea

Preparado en una forma similar como en el Ejemplo 155 para
dar el compuesto del titulo (6%) como un s6lido blanco. H RMN
(DMSO-ds) & 11.00 (s, 1H), 10.55 (s, 1H), 8.12 (s, 1H), B8.11 (d,
m, J= 2.8 Hz), 7.71 (dd, 1H, J= 12.8, 2.4 Hz), 7.42 (t, 1H, J=
8.8 Hz), 7.35-7.28 (m, 3H), 7.11 (t, 2H, J= 9.2 Hz), 7.03 (m,
1H), 4.58 (s, 2H), 3.69 (s, 2H), 3.66-3.59 (m, 4H), 3.32-3.05 (m,
4H); EM(ESI") m/z 522.3 (M + H)".

EJEMPLO 161

{? }:(;@“INFO\F
=
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1= (3-Fluoro—-4-(5-{ (metil (piperidin-4- @0
il)amino)metil)pirrolo[2,1~-£f][1,2,4]triazin-4-iloxi)fenil) ~3-

{2-(4-fluocrofenil)acetil)urea

5 e

N

A) N-((4- (4-Amino-2-fluorofenoxi)pirrolof2,1-
£f1[1,2,4)triazin-5-il)metil)-N-matilpiperidin-4-amina

Preparado en una forma similar como en la Etapa C del Ejemplo 154
para dar el compuesto del titulo (38%) camc un aceite amarillo.
EM(ESI") m/z 471.3 (M + H)™.
B) 1- (3-Fluoro—4-(5-( (metil (piperidin-4-il) amino)matil)pirrolo[2,1~
£][1,2,4] triazin-4~ilcel) fenil) -3~ (2- (4~fluorafenil) acetil) urea

Preparado en una forma similar como en el Ejemplo 155 para dar el
campuesto del titulo (32%) como un sbélido blanco. 4 RMN (DMSO-dg) &
11.00 (s, 1H), 10.55 (s, 1H), 8.19 (s, 1H), 8.16 (d, 1H, J= 2.4 Hz),
7.71 (dd, 1H, J= 12.4, 2 Hz), 7.42-7.34 (m, 2H), 7.32-7.28 (m, 2H),
7.16-7.06 (m, 3H), 4.44 (s, 2H), 3.69 (s, 2H), 3.64-3.59 {m, 4H), 2.87-
2.84 (m, 1H), 2,72 (s, 3H), 2.19-2.15 (m, 2H), 1.87-1.82 (m, 2H);

EM(ESI*) m/z 550.3 (M+H)*.
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EJEMPLO 162 & 09
N
w o OO,
»

1-(4-(5-((4~- (Aminometil)piperidin-l-il)metil)pirrole[2,1-

£][1,2,4] triazin-4-iloxi)-3-fluorofenil)-3-(2- (4~

fluorofenil) acetil)urea

-._\N

\ N..N/)

A) (1-((4- (4-Amino-2-fluorofenoxi)pirrolo[2,1-
£][1,2,4)triazin~-5-il)matil)pipearidin-4-il)metilcarbamato de
tert-butilo

Preparado en una forma similar como en la Etapa C del
Ejemplo 154 para dar el compuesto del titulo (29%) como 'un

aceite amarillo. EM(ESI') m/z 471.3 (M + H)*.

B) 1-(4-(5-((4- (Aminometil)piperidin-1-
il)metil)pirrolo[2,1-£f]1([1,2,4]triaxin-4~iloxi) -3~
fluorofenil) -3-(2-(4-fluorofenil)acetil)urea

Preparado en una forma similar comoc en el Ejemplo 155

para dar el compuesto del titulo (26%) como un sdélido blanco.
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'H RMN (DMSO-ds) & 11.01 (s, 1H), 10.53 (s, 1H), 7.99 (s, 1lH),
7.97 (d, 1lH, J= 2.4 Hz), 7.66 (dd, 1H, J= 13.2, 2.4 Hz),
7.36-7.28 (m, 4H), 7.09 (t, 2H, J= B.8 Hz), 6.82 (d, 1lH, J=
2.4 Hz), 3.77 (s, 2H), 3.68 (s, 2H), 3.84-3.82 (m, 2H), 2.38-
2.36 (m, 1H), 1.88 (t, 2H, J= 10 Hz), 1.58-1.55 (m, 2H),

1.20-1.01 (m, 4H); EM(ESI*) m/z 550.2 (M + H)*.

EJEMPLO 163

) r N
" t\N\tl)oBO’ \'cl; m\F
<~h.4?

(R) -1-(4- (5-( (3-Aminopirrolidin-1-il)metil)pirrolo[2,1-
£][1,2,4]triazin-4-iloxi) ~3-£fluorofenil) -3- (2- (4~

fluorofenil) acetil)urea

MU :Gr"w

A) 1-({(4- (4-Aminoc-2-fluorofenoxi)pirrole[2,1-
£][1,2,4]triazin-5-il)metil)pirrolidin-3-ilcarbamato de (R)~-
tart-Butilo

Preparado en una forma similar como en la Etapa C del

Ejemplo 154 para dar el compuesto del titulo (30%) como un

1%
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aceite amarillo. EM(ESI*) m/z 443.3 (M + H)*.

B) (R) -1~ (4~ (5~ ( (3-Aminopirrolidin-l-il)matil)pirrolo[2,1~
£1[1,2,4)triazin~-4-1loxi)-3-fluoxofenil)-3-(2-(4-
fluorofenil)acetil)urea

Preparado en una forma similar como en el Ejemplo 155
para dar el compuesto del titulo (11%) como un sélideo blanco.
4 RMN (DMSO-dg¢) & 10.54 (s, 1H), 10.21 (s, 1H), 7.99 (s, 1lH),
7.98 (d, 1H, J=2.4 Hz), 7.67 (dd, 1H, J= 12.4, 2 Hz), 7.40-
7.26 (m, 3H), 7.13-7.07 (m, 3H), 6.84 (d, 1H, J= 2.8 Hz),
3.90 (s, 2H), 3.68 (s, 2H), 2.67-2.41 (m, 3H), 2.20-2.16 (m,
2H), 1.96-1.91 (m, 1H), 1.32-1.29 (m, 1H); EM(ESI') m/z 522.2
(M + H)".

EJEMPLO 164

- H_H
O Y,

(8)-1-(4-(5-((3-Aminopirrolidin-l-il)metil)pirrolo[2,1-~
£1[1,2,4]triazin-4-iloxi)~3-fluorofenil)-3-(2- (4~

£luorofenil)acetil)urea

sl
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A) 1-((4-(4-Amino-2-fluorofenoxi)pirrolof2,1-
£f1[1,2,4]triazin-5-il)metil)pirrolidin~3-ilcarbamato de (8)-
tart-Butilo

Preparado en una forma similar como en la Etapa C del
Ejemplo 154 para dar el compuesto del titulo (30%) como un

aceite amarillo. EM(ESI*) m/z 443.3 (M + H)*.

B) (S)-1-(4-(5-((3-Anminopirrolidin-l-il)metil)pirrolo([2,1-
£1[1,2,4]triazin-4-iloxi)~-3-fluorofenil) -3~ (2~ (4~
fluorofenil)acetil)urea

Preparado en una forma simjilar como en el Ejemplo 155
para dar el compuesto del titulo (7%) como un sélide blanco.
'H RMN (DMSO-dg) & 10.54 (s, 1H), 10.21 (s, 1H), 7.99 (s, 1lH),
7.98 (d, 1H, J= 2.4 Hz), 7.67 (dd, 1H, J= 12.4, 2 Hz), 7.40-
7.26 {(m, 3H), ,7.13-7.07 (m, 3H), 6.84 (d, 1H, J= 2.8 Hgz),
3.90 (s, 2H), 3.68 (s, 2H), 2.67-2.41 (m, 3H), 2.20-2.16 (m,
2H), 1.96-1.91 (m, 1H), 1.32-1.29 (m, 1H); EM(ESI*) m/z 522.2

(M + H)*.

EJEMPLO 165
HaN H H
O JTITQ,

{(8)-1-(4- (5- ((3-Aminopiperidin-l-il)metil)pirrolo[2,1-
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913

£1[1,2,4]triazin-4-iloxi)-3-fluorofenil)-3-(2-(4-

fluorcofenil) acetil)urea

BocHNC N :Kj,nm

A) l1-((4=-(4-Amino-2-fluorofenoxi)pirrolol2,1-~- _
£]1[1,2,4] triagin-5-il)metil)piperidin-3-ilcarbamato de (8)-
tert-Butilo

Preparado de forma similar como en la Etapa C del
Ejemplo 154 para dar el compuesto del titulo (40%) como un

aceite amarillo. EM(ESI*) m/z 457.3 (M + H)*.

B) (8)-1-(4~- (5~ ((3-Aminopiperidin-l1-il)metil)pirrolo(2,1-
£][1,2,4]triazin-4-iloxi)-3-fluorofenil) -3~ (2~ (4~
fluorofenil)acetil)urea

Preparado en una forma similar como en el Ejemplo 155
para dar la sal de TFA del compuesto del titulo (29%) como un
s6lido blanco. 'H RMN (DMSO-dg) & 11.00 (s, 1H), 10.55 (s,
1H), 8.15 (m, 2H), 7.71 (dd, 1H, J= 12.4, 2 Hz), 7.41 (t, 1H,
J= 8.4 Hz), 7.35-7.28 (m, 3H), 7.11 (t, 2H, J= 8.8 Hz), 7.05
(d, 1H, J= 2.8 Hz), 4.58 (s, 2H), 3.69 (s, 2H), 3.66-3.30 (m,
5H), 1.95-1.83 (m, 2H), 1.67-1.53 (m, 1H), 1.40-1.32 (m, 1H);

EM(ESI*) m/z 536.2 (M + H)*.
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EJEMPLO 166

1-(3-Fluoro-4-(5-((4-hidroxipiperidin-l~il)metil)pirrolo[2,1-
£f1[1,2,4]triaxzin-4~-iloxi)fenil)-3-(2- (4-
fluorofenil)acetil)urea, sal del &cido trifluorocacético

Me s~

— \N

\ N‘fJ

A) 5-Matil-4-metilsulfanil-pirrolo[2,1-£f][1l,2,4]triazina

A una solucién de 4-cloro-5-metil-pirrole[2,1-
£111,2,4]triazina (4.02 g, 24.0 mmol, WO 03/042172) en THF
seco (200 mL) se burbujed con N a 0°C se le agregd NaSMe
(1.85 g, 26.3 mmol). El1 burbujeadoc se continué durante 5
minutos. La mezcla de reacciébn se aglitd luego a temperatura
ambiente durante la noche, se concentré in vacuo hasta
aproximadamente 50 mL volumen, se diluyé con HO (280 mL) y
se agité a 0°C. El1 sélido se filtrd, se lavd con agua fria,
se secd para dar el producto deseado (3.91 g, 91%). Tiempo.de
retencién CLAR analitico =3.38 minutos. (YMC S5 ODS columna
4.6 x 50 mm, 10-90% metanol acuoso durante 4 minutos que
contiene &cido fosférico 0.2% , 4 ml/min, monitoreado a 220

nm); EM(ESI*) m/z 180 (M + H)™.
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B) 1-((4-(Metiltio)pirrolo[2,1-f][1l,2,4]triaxin-5-
il)metil)piperidin-4-ol

Una solucién de 5-metil-4-metilsulfanil-pirrolo[2,1l-
£f1(1,2,4)triazina (200 mg, 1.12 mmol), NBS (218 mg, 1.23
mmol), y AIBN (punta de espatula) en tetracloruro de carbono
(4 mL) se calent$ a 80°C durante 1 hora. Después de enfriar a
temperatura ambiente, la solucién se £filtré para eliminar
succinimida. Al filtrado se le agregd 4-hidroxipiperidina
(126 mg, 1.34 mmol, Aldrich) y DIPEA (214 pL, 1.23 mmol).'La
reaccliédn se agité a temperatura ambiente durante la noche y
se concentrdé luego in vacuo. El residuo se suspendidé en
metancol y se filtré. El1 filtradeo se concentré y el producto
crudo se purificé por cromatografia instantédnea en gel de
silice (20% MeOH / EtOAc) para dar el compuesto del titulo
(229 mg, 74%) como un sélido incoloro. 4 RMN (DMSO-dg) & 8.25
(s, 1H), 7.88 (d, 1H, J= 2 Hz), 6.81 (d, 1H, J= 2 Hz), 4.54
(br s, 1H), 3.76 (s, 2H), 3.48-3.44 (m, 1H), 2.75-2.71] (m,
2H), 2.62 (s, 3H), 2.10-2.08 (m, 2H), 1.70-1.68 (m, 2H),

1.38-1.36 (m, 2H); EM(ESI*) m/z 279.3 (M + H)*.

1S
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C) 1-((4-(4-Amino-2-fluorofenoxi)pirrolof2,1-
£]1[1,2,4]triazin-5-il)metil)piperidin-4-ol

A 1-((4-(metiltio)pirrolo[2,1-£f](1,2,4]triazin-5-
il)metil)piperidin-4-ol (188 mg, 0.675 mmol) en diclorometano
(7 mL) a 0°C se le agregd TFA (78 pL, 1.01 mmol) seguido por
m-CPBA (166 mg, 0.675 mmol, ~70% puro). Después de agitar a
temperatura ambiente O0°C durante 1 hora, la mezcla se
concentrd in vacuo. Eter (20 mL) se le agregé y luego se
decanté completamente para eliminar el &cido benzoico. El
sulféxido crudo resultante se secé bajo alto vacio. 4-Amino-
2-fluorofenol (343 mg, 2.7 mmol) se disolvidé en THF (10 mL),
se enfridé a -78°C, y se cargd con NaHMDS (2.7 mL, 2.7 mmol, 1
M en THF). Después de agitar a 0°C durante 5 minutos, el
sulféxido crudo en THF (3 mL) se le agregd. La reaccidn se
agité a 0°C durante 30 minutos y se concentrd luego in vacuo.
El residuo se suspendi$é en EtOAc (20 mL), se lavé con agua
(10 mL), se secd sobre sulfato de sodio anhidro, y se
concentré in vacuo. El producto crudo se purificdé por CLAR
preparativa de fase inversa y las fracciones apropiadas se
concentraron in vacuo para eliminar metanol. La solucién

acuosa resultante se hizé badsica con solucidn de bicarbonato

gl
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de sodio acuoso al 5% y se extrajo con EtOAc (3x10 mL). Los
extractos combinados se secaron sobre sulfato de sodio
anhidro y se concentraron in vacuo para dar 36 mg (15%) del
compuesto del titulo como un sélido blanco. H RMN (DMSO-dg) &
8.04 (s, 1H), 8.00 (d, 1H, J= 2.8 Hz), 7.02 (t, 1H, J= 8.8
Hz), 6.88 (d, 1H, J= 2.8 Hz), 6.51 (dd, 1H, J= 12.8, 2.8 Hz),
6.46-6.42 (m, 1H), 5.45 (br s, 2H), 3.83 (s, 2H), 3.18 (m,
1H), 2.76-2.71 (m, 2H), 2.12-2.06 (m, 2H), 1.72-1.67 (m, 2H),

1.41-1.38 (m, 2H); EM(ESI*) m/z 358.4 (M + H)*.

D) 1-(3-Fluoro-4-(5-( (4-hidroxipiperidin-1-
il)metil)pirrolo[2,1-£f][1,2,4]triaxin~4-iloxi)fenil)-3-(2- (4-

fluorofenil)acetil)urea, sal del &cido trifluoroacético

Preparade en una forma similar como en el Ejemplo 155
para dar la sal TFA del compuesto del titulo (12%) como un
sélido blanco. 'H RMN (DMSO-dg) & 11.00 (s, 1H), 10.55 (s,
iH), 8.18 (s, 1H), 8.16-8.14 {(m, 1lH), 7.71 (d, 1lH, J= 1é.4
Hz), 7.41-7.28 (m, 4H), 7.11-7.08 (m, 3H), 4.59-4.54 (m, 2H),
3.68 (s, 2H), 3.60-3.00 (m, 5H), 1.92-1.87 (m, 1H), 1.81-1.68

(m, 2H), 1.53-1.48 (m, 1H); EM(ESI*) m/z 537.2 (M + H)".

s
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1-(3-Fluoro-4-(5-{ (piperidin-4-ilamino)metil)pirrolo[2,61~
£1[1,2,4]triaxin-4-iloxi) fenil)-3-(2-(4-

fluorofenil)acetil)urea

A) 4-((4-(Matiltio)pirrolo[2,1-£f][1,2,4] triazin-5-
il)metilamino) piperidin-l-carboxilato de tert-Butilo
Preparado en una forma similar como en la Etapa A del
Ejemplo 166 para dar el compuesto del titulo (50%) como un
aceite incoloro. H RMN {CD;OD) & 8.14 (s, 1H), 7.73 (d, 1H, J
= 2.8 Hz), 6.91 (d, 1H, J= 2.8 Hz), 4.21 (s, 2H), 4.10-4.07
(m, 2H), 2.83-2.77 (m, 3H), 2.71 (s, 3H), 1.99-1.97 (m, 2H),

1.48 (s, 9H), 1.34-1.31 (m, 2H); EM(ESI') m/z 378.3 (M+H)".

Em
BocN CHy
"9

B) Ester de tert-butilo del &cido 4-[tert-Butoxicarbonil-

5!%
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(4-metilsulfanil-pirrolo[2,1-£f][1l,2,4] triazin-5-ilmetil) -
amino] -piperidin-l-carboxilico

4-((4-(Metiltio)pirrolo[l,2-£][1,2,4]triazin-5-
il)metilamino)piperidin-l-carboxilato de tert-butilo (210 mg,
0.556 mmol) se disolvié en diclorometano (5 mL) y se agregd
trietilamina (120 uL, 0.834 mmol) seguido por dicarbonato de
di-tert-butilo (134 mg, 0.612 mmol). Después de agitar a
temperatura ambiente durante B horas, la reaccién se diluyd
con cloruro de metileno (20 mL), se lavé con solucién de
cloruro de amonio acuosa saturada (10 mL), se secd sobre
sulfatoc de sodio anhidro, y se concentrd in vacuo. El
producto crudo se purificd por cromatografia instantdnea en
gel de silice (20% EtOAc / hexanos) para dar el compuesto del
titulo (207 mg, 7B%) como un aceite incoloro. !H RMN (CDCl;) &
8.01 (s, 1H), 7.51 (d, 1lH, J= 2.8 Hz), 6.57 (d, 1iH, J = 2.8
Hz), 4.71 (s, 2H), 4.06-4.04 (m, 3H), 2.68-2.61 (m, 2H), 2.6l
(s, 3H), 1.60-1.57 (m, 2H), 1.46-1.36 (m, 2H), 1.35 (s, 18H):;
EM(ESI*) m/z 478.2 (M + H)".

R

Taprea

=" N
N.N)

C) Ester de tert-butilo del acido 4-{[4- (4-Amino-2-fluoro-

fenoxi) -pirrolo[2,1-£f][1,2,4] triazin-5-ilmetil] -tert-

" butoxicarbonil—-amino}-piperidin-l-carboxilico

sl
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Preparado en una forma similar como en la Etapa C del‘:?i

Ejemplo 166 para dar el compuesto del titulo (43%) como un
aceite incoloro. 'H RMN (CDCl;) & 7.84 (s, 1H), 7.62 (d, 1H,
J= 2.8 Hz), 6.98 (t, 1H, J= 8.8 Hz), 6.70 (d, 1H, J= 2.8 Hz),
6.47-6.41 (m, 2H), 4.72 (s, 2H), 4.10-4.04 (m, 2H), 3.77-3.75
(m, 1H), 2.62-2.60 (m, 2H), 1.71-1.38B (m, 4H), 1.35 (s, 1BH):

EM(ESI') m/z 557.2 (M + H)*.

D) 1-(3-Fluoro-4-(5-( (piperidin-4-
ilamino)metil)pirrolo[2,1-£][1,2,4] triazin-4-iloxi)fenil)-3-
(2-(4-fluorofenil)aceatil)urea

Preparado en una forma similar como en el Ejemplo 155
para dar el compuesto del titulo (34%)como un sélido blanco.
H RMN (DMSO-dg) & 11.01 (s, 1H), 10.55 (s, 1H), 8.16 (s, 1H),
8.12 (d, 1H, J= 2.4 Hz), 7.71 (dd, 1H, J= 12.4, 2 Hz), 7.42-
7.28 (m, 4H), 7.18-7.08 (m, 3H), 4.51 (s, 2H), 3.69 (s, 2H),
3.50-3.29 (m, 3H), 2.88-2.85 (m, 2H), 2.23-2.18 (m, 2H),

1.72-1.64 (m, 2H); EM(ESI') m/z 536.2 (M + H)*.

EJEMPLO 168

N_H_~
HN—" I ml,

1-(4- (5~ ((3-Aminopropilamino)metil)pirrolo([2,1-
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£f]1[1,2,4]triazin-4-iloxi)-3-fluorofenil)-3-(2-(4-

fluorofenil)acetil)urea

BocHN
HN SCHy
>

A) 3-((4—-(metiltio)pirrolo[2,1-f]1[1,2,4]triazin-5-
il)metilamino)propilcarbamato de tert-butilo

Preparado en una forma similar como en la Etapa B
del Ejemplo 166 para dar el compuesto del tituloc (51%)
como, un s6lido amarillo. 1H RMN (CD3;0D) & 8.1e (s, 1lH),
7.75 (d, 1H, J = 2.4 Hz), 6.94 (d, 1H, J= 2.8 Hz), 4.30
(s, 2H), 3.14 (t, 2H, J= 6.4 Hz), 2.83 (t, 2H, J= 7.2
Hz), 2.72 (s, 3H), 1.82-1.75 (m, 2H), 1.40 (s, B9H)}):
EM(ESI*) m/z 352.3 (M + H)*.

T

BocN 5CH,
=N
.

B) éster de tert-butilo del Acido (3-[tert-Butoxicarbonil-
(4-metilsulfanil-pirrolo[2,1-f][1,2,4]triazin-5~ilmatil) -
amino] -propil}-carbamico

Preparado en una forma similar a la Etapa B del
Ejemplo 167 para dar el compuesto del titulo (77%) como
un aceite amarillo palido. H RMN (CDCl;) & 8.14 (s, 1H),

7.73 (d, 1H, J = 2.4 Hz), 6.75 (d, 1H, J= 2 Hz), 4.88 (s,

s\
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2H), 3.29-3.25 (m, 2H), 3.04-3.02 (m, 2H), 2.71 (s, 3H),
1.72-1.68 (m, 2H), 1.54 (s, 9H), 1.42 (s, 9H); EM(ESI")

m/z 452.2 (M + H)*.
NH;

c) E£ster de tert-butilo del &cido (3-{[4-(4-amino-2-fluoro-
fenoxi)-pirrolof2,1-£]11,2,4)triaxin-5-ilmetil] -tert-
butoxicarbonil-amino}-propil) -carbamico

Preparade en una forma similar como en la Etapa C
del Ejemplo 166 para dar el compuesto del titulo (29%)
como un aceite incoloro. H RMN (CDCl,) & 7.85 (s, 1H),
7.64 (d, 1H, J= 2.8 Rz), 7.00 (t, 1H, J= B.8 Hz), 6.82-
6.78 (m, 1H), 6.62 (dd, 1H, J= 12.8, 2.4 Hz), 6.54-6.51
(m, 1H), 4.72 (m, 2H), 3.28-3.23 (m, 2H), 3.02-3.00 (m,
2H), 1.58-1.55 (m, 2H), 1.43 (s, 9H), 1.35 (s, 9H);

EM(ESI*) m/z 531.2 (M + H)*.

D) 1-(4-(5-((3-Aminopropilamino)meatil)pirrolo[2,1-
£fl[1,2,4]triagin-4-iloxi)-3-fluorofenil)-3-(2-(4-
fluorofenil)acetil)urea

Preparado en una forma similar como en el Ejemplo
155 para dar el compuesto del titulo (17%) como un sélido

blanco. 'H RMN (DMSO-dg) & 11.01 (s, 1H), 10.52 (s, 1H),
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8.00 (s, 1H), 7.98 (d, 1H, J= 2.8 Hz), 7.68 (dd, 1lH, J=
12.8, 2.4 Hz), 7.34-7.28 (m, 4H), 7.13 (t, 2H, J= 9.2
Hz), 6.84 (d, 1H, J= 2.4 Hz), 3.68 (s, 2H), 3.52 (s, 2H),
2.90-2.85 (m, 2H), 2.28-2.20 (m, 2H), 1.35-1.30 (m, 2H);

EM(ESI*) m/z 510.2 (M + H)*.

H
F. N._-N
HlNkC I m':
>

1-(4-(5-((3-(Aminometil) azetidin-l-il)metil)pirrolo[2,1-
£fl1[l1,2,4]triazin-4-iloxi)-3-fluorofenil)-3-(2-(4-

fluorofenil)acetil)urea
BocHN

\‘01 SCHy

a) (1-((4- (Matiltio)pirrolo[2,1-£f] [1,2,4] triazin-5-
il)metil)azetidin-3-il)metilcarbamato da tert-butilo
Preparado en una forma similar como en la Etapa B del
Ejemplo 166 para dar el compuesto del titulo (31%) como un
sélido blanco. 'H RMN (CDsOD) & 8.12 (s, 1H), 7.72 (d, 1H, J=
2.4 Hz), 6.81 {(d, 1H, J= 2.8 Hz), 4.07 (s, 2H), 3.46 (t, 2H,

J= 8 Hz), 3.34-3.33 (m, 1H), 3.20-3.18 (m, 2H), 3.08 (t, 2H,
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J= 7.6 Hz), 2.65 (s, 3H), 1.44 (s, SH); EM(ESI*) m/z 364.3 (M

- o™

B) {(1-((4- (4-amino-2-fluorofenoxi)pirzolo[2,1-

+ HYY.

£1[1,2,4]triazxin-5-il)metil)azetidin-3-il)matilcarbamato de
tert-butilo

Preparado en una forma similar como en la Etapa C del
Ejemplo 166 para dar el compuesto del titulo (33%) como un

s6lido café. EM(ESI') m/z 443.2 (M + H)*.

C) 1-{(4-(5-((3-{(Aminometil) azxetidin-1-il)metil)pirrolo{2,1-
fl[1,2,4]triazin-4-1loxl)-3-fluorofenil) ~3~ (2~ (4-
fluorofenil)acetil)urea

Preparadc en una forma similar como en el Ejemplo 155
para dar el compuesto del titulo (4%) como un sélido blanco.
'H RMN (DMSO-dg¢) & 11.02 (s, 1H), 10.56 (s, 1H), 8.18-8.15 (m,
2H), 7.68 (dd, 1H, J= 12.8, 2.4 Hz), 7.45-7.28 (m, 4H), 7.18-
7.08 (m, 3H), 4.67 (s, 2H), 4.44-4.41 (m, 2H), 4.05-3.98 {(m,
2H), 3.69 (s, 2H), 3.10-2.97 (m, 3H); EM(ESI') m/z 522.3 (M +

H)*Y.
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EJEMPLO 170

ool F;U“zr“mF

1-(4-(5-(((3R,4R) ~4-Amino-3~hidroxipiperidin-1-
il)metil)pirrolo[2,1-£][1,2,4]triazin-4-iloxi)-3-

fluorofenil) -3-(2-(4-fluorofenil) acetil)urea
HQ

@ -

A) (3R, 4R) -4-Axido-1-((4- (metiltio)pirrolo[2,1-
£1[1,2,4] triazin-5-il)metil)piperidin-3-ol

Preparado en una forma similar como en la Etapa B del
Ejemplo 166 para dar el compuesto del titulo (65%} como una
espuma amarilla. 'H RMN (CD;OD) & B.36 (s, 1H), 7.99 (d, 1H, J
= 2.4 Hz), 6.93 (d, 1H, J= 2.8 Hz), 3.92-3.88 (m, 2H), 3.35-
3.30 {m, 1H), 3.08-2.90 (m, 2H), 2.72 (s, 3H), 2.14-2.10 {m,
2H), 2.00-1.91 (m, 2H), 1.47-1.44 (m, 1H); EM(ESI") m/z 320.2

(M + H)*.
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B) (3-R,4R) -1-((4- (4-Amino-2-fluorofenoxi)pirrolo[2,1-
£1{1,2,4]triazin-5-il)metil)-4-axidopiperidin~3-ol
Preparado en una forma similar como en la Etapa C del

Ejemplo 166 para dar el compuesto del titulo (24%) como un
s6lido café. EM(ESI*) m/z 399.2 (M + H)".

c) 1-(4-(5-(( (3R, 4R) -4-Amino-3-hidroxipiperidin-1-
il)metil)pirrolo[2,1-£f][1,2,4] triazin-4-iloxi) -3~
fluorofenil)—-3-(2-(4-fluorofenil) acetil)urea

El acilurea se preparé en una forma similar como en el
Ejemplo 155 para dar la azida correspondiente (48%). EM(ESI*)
m/z $78.16 (M + H)*. La azida (35 mg, 0.06 mmol) se disolvié
luego en acetato de etilo (1 mL) a 0°C y se cargdé con
trimetilfosfina (0.11 mL, 0.11 mmol) seguido por agua (1
gota). Después de agitar a temperatura ambiente durante 3
horas, la reaccién se concentrdé in vacuo y se purificé por
CLAR preparativa de fase inversa. Las fracciones apropiadas
se concentraron in vacuo y se le agregd toluenc (2 x 2 mL) y
se concentrdé para dar la sal TFA del compuesto del titulo (8
mg, 17%) como un s6lido blanco. 'H RMN (DMSO-d¢) & 11.00 (s,
1H), 10.55 (s, 1H), 8.18-8.16 (m, 2H), 7.72 (dd, 1H, J= 12.8,
2.4 Hz), 7.36-7.28 (m, 4H), 7.14-7.09 (m, 3H), 4.62 (s, 2H),
3.69 (s, 2H), 3.22-2.85 (m, 6H), 2.03-1.98 (m, 1H), 1.68-1.65

(m, 1H); EM(ESI*) m/z 510.2 (M+H)"*.
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H N
HaN Vs
N HN o
o
= N
i

1-{4-(5-(( (3R, 4R) -4-Amnino-3-hidroxipiperidin-1-
il)metil)pirrolo[2,1-£f]1[1,2,4]triazin-4-ilamino)fenil)-3-(2-

(4-fluorofenil) acetil)urea

Pers

A) 1-(2-(4-Fluorofenil)acetil) -3-(4-nitrofenil)urea

A una solucién agitada de p-nitrocanilina {200 mg,
1.45 mmol) en tetrahidrofurano (1 mL) a temperatura
ambiente se agregd isocianato de 2-(4-fluorofenil)acetilo
(2 mL, 0.32 M en tolueno, Compuesto C del Ejemplo 4).
Después de 18 horas, la mezcla se concentrdé in vacuo y el
residuo se disolvié en acetato de etilo (5 mL). La
solucién se concentrd lentamente en rotoevaporador sin
calentamiento. Cuando un precipitado comenzé a formarse,
el matraz se retiré del rotoevaporador vy se. permitid
agitar durante 2 horas. El sélido formado se filtrd y se
lavdé con cantidad pequeila de acetato de etilo y se secéd

in vacuo para proporcionar wun compuesto cristalino

527
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amarillo brillante (200 mg, 44%). EM(ESI*) m/z 318.3 (M +

Weps

H)*.

B) l1-(4-Aminofenil)-3-(2- (4-fluorofenil)acetil)urea

A una soluciétn de 1-(2-(4-fluorofenil)acetil)-3-(4-
nitrofeniljurea (200 mg, 0.63 mmol) en acetato de etilo (10
mL) se le agregd paladio sobre carbono 10% (15 mg) y el
matraz se llendé con hidrégeno usando un globo. La mezcla se
agitd durante 18 horas, se filtré y el catalizador se lavé
con acetato de etilo. El1 filtrado se concentrd in vacuo para
dar un s6lido el cual se triturdé con una cantidad pequefia de
éter y se secd in vacuo hasta obtener el compuesto deseado

(180 mg) como un sélido amarillo palido. EM(ESI*) m/z 2B7.4
(M+H)*.

Beps
2:/‘;

C) Bromuro da N,N-dietil-N-((4-(4-(3-(2-(4-
fluorofenil)acetil)ureido) fenilamino)pirrolo[2,1-

£][1,2,4] triazin-5-il)metil)etanaminio
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A una solucién de bromuro de (4-cloro-pirrolo{2,1-
f1[1l,2,4]triazin-5-ilmetil)-trietilamonio (75 mg, 0.22 mmol,
Compuesto B del Ejemplo 154) en cloroformo (1.5 mL) se le
agregdé 1-(4-aminofenil)-3-(2-(4-fluorofenil)acetil)urea (50
mg, 0.17 mmol) y la mezcla se calenté a reflujo durante 6
horas. La mezcla se enfridé a temperatura ambiente, se
concentrd in vacuo y el residuo se triturd con acetonitrilo.
El s6élido resultante se usé en la siquiente Etapa sin

purificacién.

D) 1-(4-(5-{((3R,4R) -4-Axido-3-hidroxipiperidin-1-
il)metlil)pirrolo[2,1-£][1,2,4]triazin-4-ilamino)fenil)-3-(2-
(4-fluorofenil) acetil)urea

A una solucién de bromuro de N,N-dietil-N-{(4-(4-(3-(2-
(4-fluorcfenil)acetil)ureido) fenilamino)pirrolo[2,1-
£]1[1,2,4)triazin-5-il)metil)etanaminio crudo en cloroformo (3
mL), se agregaron (3R,4R)-4-azidopiperidin-3-ol (0.28 mg, 0.2
mmol, WO 04/058144) y trietilamina (0.2 mL). La mezcla de
reaccién se agité a 60°C durante 2 horas, se enfrié a
temperatura ambiente y se lavé luego con agua. La capa acuosa
se extrajo con cloroformo (3 x 8 mL). Los extractos orgédnicos
combinados se concentraron in vacue para dar el producto
crudo como un sélido amarillo.

El s6lido crudoc anterior se disolvié en tetrahidrofurano

(3 mL), trifenilfosfina (80 mg) y agua (0.02 mL) se agregaron

524
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y la mezcla de reaccién resultante se calenté a reflujo
durante 2 horas. La mezcla de reaccién se enfrid a
temperatura ambiente, se concentré in vacuo y el producto
crudo se purificé por CLAR de fase inversa preparativa. Las
fracciones apropiadas se colectaron, concentraron y trataron
con HC1 1 N (2 mL). La solucién se concentré in vacuo, se
disolvidé en agua y liofilizé hasta obtener el compuesto del
titulo (48 mg, 47% durante tres Etapas) como un sélido
blanco. H RMN (CDiOD) & 7.87 (s, 1H), 7.77 (s, 1H), 7.65 (d,
2H, J= 8.4 Hz), 7.46 (d, 2H, J= 8.3 Hz), 7.28 (dd, 2H, J=
5.4, 8.4 Hz), 7.06 (s, 1H), 6.98 (t, 2 H, J= 8.7 Hz), 4.7 (br
s, 2H), 3.9 (br s, 2H), 3.63 (s, 2H), 3.56 (br s, 2H), 3.20-
3.10 (br s, 2H), 2.99-2.87 (br s, 1H), 2.96 (br d, 1lH, J=

10.8 Hz), 1.91 (br t, J= 10.8 Hz); EM(ESI') m/z 533.4 (M +

H)*.

EJEMPLO 172

fﬂ};@fnﬂmﬁ
e

1-(4-(5-((4-Acetamidopiperidin-l1-il)metil)pirrolo{2,1~
£1[1,2,4]triazin~4-iloxi)~-3~-fluorofenil) -3~ (2- (4~
fluorofenil)acetil)urea

A 1-(4-(5-((4-aminopiperidin-1-il)metil)pirrolo(2, 1~

530
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f1[1,2,41triazin-4-iloxi)-3-fluorofenil)-3-(2-{4-

fluorofenil)acetil)urea (30 mg, 0.056 mmol, Ejemplo 153) en
cloruro de metileno (1 mL) se le agregé piridina (6 pL, 0.067
mmol) seguido por cloruro de acetile (5 upL, 0.067 mmol). DMF
(0.5 mL) se le agregd para solubilizar la reacciédn. Después
de agitar a temperatura ambiente durante 2 horas, una segunda
porcién de piridina (6 uL) y cloruro de acetilo (5
pL) se le agregd. Después de agitar a temperatura
ambiente durante 1 hora, la reaccidén se diluyé con
acetato de etile (10 mL), se lavd con 8Solucién de
cloruro de litio acuosa al 10% seguido por salmuera
(1x5 mL cada uno), se secdé sobre sulfato de sodio
anhidro, y se concentré in wvacuo. El producto crudo
se purific6é por CLAR preparativa de fase inversa. Las
fracciones apropiadas se concentraron in vacuo Yy
tolueno se le agregd (2 x 2 mlL) y se concentrdé para
dar la sal TFA del compuesto del titulo (15 mg, 39%)
como un s86lido blanco. !H RMN (DMSO-d¢) & 11.00 (s,
1H), 10.55 (s, 1H), 8.19 (s, 1H), 8.14 (d, 1H, J= 2.8
Hz), 7.89 (d, 1H, J= 7.2 Hz), 7.71 (dd, 1H, J= 12.4,
2.4 Hz), 7.43-7.28 (m, 4H), 7.14-7.07 (m, 3H), 4.54
(s, 2H), 3.68 (s, 2H), 3.45-2.42 (m, 3H), 3.12-3.10
(m, 2H), 1.88-1.85 (m, 2H), 1.73 (s, 3H), 1.52-1.50

(m, 2H); EM(ESI*) m/z 578.2 (M + H)"*.

53]
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EJEMPLO 173

S

N'- (4- (1B-Pirrolo[2,3-b]piridin-4-iloxi) -3-fluorofenil) -N>- (3-

metoxifenil)malonamida, sal del acido trifluoroacético

nlfﬁqgﬂﬂ
J =
N N

A) Acido 3-(4-(lH-Pirrolo[2,3-b]lpiridin-4-iloxi)-3-
fluorofenilamino)-3-oxopropanoico

A una solucién de 4-(lH-pirrolo[2,3-blpiridin-4-
iloxi)-3-fluorobencenamina (900 mg, 3.7 mmol, Compuesto
B del Ejemplo 132) en CHzClz (30 mL) a -40°C, se le
agregdé 3-cloro-3-oxopropancato de etilo (555 mg, 3.7
mmol, Aldrich), segquldo por piridina (1 mL). La mezcla
resultante se agité a -40°C durante 1 hora. La mezcla
se diluydé con CH3Cla, se lavd con KHPOq saturado, y se
secd sobre MgSO,. La mezcla se filtré a través de una
almohadilla corta de gel de silice, eluyendo con 2%
MeOH/EtOAc para dar un aceite café (1.1 g). El éster se
saponificé en EtOH (15 mL) y NaOH (1 N en H20, 15 mL) a

0°C durante 1 hora, se neutralizé con HCl 1 N a un pH
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4. EtOH se retirdé a partir de la mezcla de reaccién a
presién reducida y el sélido se colectd por filtraciédn.
El sélido se enjuagd luego con H20 y se secd (MgSOy)
para proporcionar el compuesto del titulec (670 mg, 55%)

como un sélido beige. CL/EM(ESI*) m/z 330 (M + H)*.

B) N'-(4- (1B-Pirrolo([2,3-blpiridin-4-iloxi)-3-
fluo:ofenil)-ﬂ’-(S-notoxifonil)mnlonanida, sal del
dcido trifluorocacético

A una solucién agitada de dcido 3-(4-(1H-
pirrolo([2,3-blpiridin-4-iloxi)-3-fluorofenilamino)-3-
oxopropanoico (16.5 mg, 0.05 mmol) en DMF (0.4 mL), se
le agregé HATU (38 mg, 0.1 mmol), seguido por 3-
metoxibencenamina (18 mg, 0.15 mmol) y DMAP (3 mg). La
mezcla se calentdé a 45°C durante 4 horas. El1 producto
deseado se purificdé por CLAR preparativa para dar el
compuesto del titule (17 mg, 62%) como un sélido
blanco. 'H RMN (CD;oD) & B.15 (d, 1H, J= 6.6 Hz), 7.80

(dd, 1H, J= 11.8, 2.2 Hz), 7.41 (d, 1H, J= 3.9 Hz),

'7.29-7.38 (m, 2H), 7.23 (m, 1H), 7.12 (t, 1H, J= 8.3

Hz), 7.00 (dd, 1H, J= 8.3, 1.1 Hz), 6.69 (d, 1H, J= 6.6
Hz), 6.60 (dd, m, J= 8.3, 2.2 Hz), 6.51 (d, 1H, J= 3.3

Hz), 3.90 (s, 3H); CLEM(ESI*) m/z 435 (M + H)".

52
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EJEMPLOS 174-236

Los ejemplos 174-236 ilustrados en la Tabla 3 se
prepararon a partir del A&cido 3-(4-(lH-pirrolol2,3-
blpiridin-4-iloxi)-3-fluorofenilamino)-3-oxopropanoico
(Compuesto A del Ejemplo 173) Y las aminas
correspondientes, en la presencia de HATU, DIPER, vy
DMAP en DMF. Los productos crudos se purificaron por
CLAR preparativa (H20/MeOH/0.1% TFA, gradiente 35-90%
MeOH durante 10 minutos, 20 x 100 mm 5 um columna YMC
ODS-A). Las fracciones se evaporaron centrifugamente,

se pesaron y analizaron por CLEM (H,0/MeOH/0.1% TFA).

TABLA 3

53t
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Ejemplo

NRiR2

Nombre del compuesto

CL/EM

(M+H)*

174

N!- (4- (1H-Pirrolo[2, 3-
blpiridin-4-iloxi)-3-
fluorofenil) -N’- (4-
fluorofenil)-N3-

metilmalonamida

437

175

N!- (4-(1H-Pirrolo[2, 3-
blpiridin-4-iloxi)-3-
fluorofenil)-N3-(piridin-3-

il)malonamida

406

176

N'- (4- (1H-Pirrolo[2, 3-
blpiridin-4-iloxi)-3-
fluorofenil)-N3-(2, 4-

difluorofenil)malonamida

441

177

N!- (4- (1H-Pirrolo(2, 3-
blpiridin-4-iloxi)-3-
fluorofenil)—Na—(piridin-B—

ilmetil)malonamida

420

178

N
<

N-{4-(1H-Pirrolo[2, 3~
blpiridin-4-iloxi)-3-

fluorofenil)-N-alilmalonamida

369




10

15

20

25

251

Ejemplo

NRiR>

Nombre del compuesto

CL/EM

(M+H)*

179

N- (4-(1H-Pirrolo[2, 3-
blpiridin-4-iloxi)-3-
fluorofenil)—Ni-

ciclopropilmalonamida

369

180

N!- (4~ {1H-Pirrolo[2, 3-
blpiridin-4-iloxi)-3-
fluorofenil) -N3- (2-

hidroxipropil)malonamida

387

181

N'- (4-{1H-Pirrolo[2, 3~

blpiridin-4-iloxi)-3-

fluorofenil)-N3- (2-amino-2-

metilpropil)malonamida

400

182

N'- (4- (1B-Pirrolo(2, 3-
blpiridin-4-iloxi)-3-~
fluorofenil)-N- (4~

fluorobencil)malonamida

437

183

N!- (4~ (1H-Pirrolo([2,3-
blpiridin-4-iloxi)-3-
fluorofenil)—Na—

cicloheptilmalonamida

425
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Ejemplo

NRiR2

Nombre del compuesto

CL/EM

(M+H) *

184

N

1,

N'- (4- (1H-Pirrolo[2, 3-
blpiridin-4-iloxi)~3-
fluorofenil)-N3-(2, 5-

diclorofenil)malonamida

474

185

Cl

N!-(4-({1H-Pirrolo[2, 3-
b]piridin-4-iloxi)-3-
fluorofenil) -N3- (2~cloro-6-

metilfenil)malonamida

453

186

N!- (4-(1H-Pirrolo[2, 3-
blpiridin-4-iloxi)-3-
fluorofenil)-N3-(2-cloro-6-

fluorofenil)-malonamida

457

187

N!-(4- (1H-Pirrolo[2, 3-
blpiridin-4-iloxi)-3-
fluorofenil)-N3- (3-tert-

butilfenil)malonamida

461

188

Ay

N'- (4- (1H-Pirrolo([2, 3~
blpiridin-4-iloxi)-3-
fluorofenil)-3-(azepan-1-il}~

3-oxopropanamida

411

&¥§<
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Ejemplo

NR;R2

Nombre del compuesto

CL/EM

(M+H) ™

189

N-(4- (1H-Pirrolo[2, 3-
blpiridin-4-iloxi)-3-
fluorofenil) -N3-

isopropilmalonamida

371

190

N*-(4-(1H-Pirrolo[2, 3-
blpiridin-4-iloxi) -3~
fluorofenil)-N*-tert-

butilmalonamida

385

191

N*- (4~ (1H-Pirrolo[2, 3~
blpiridin-4-iloxi)-3-
fluorofenil)-N3-

ciclopentilmalonamida

397

192

A

N'- (4- (1H-Pirrolo[2, 3-
blpiridin-4-iloxi)-3-
fluorofenil)-N3-

ciclohexilmalonamida

411

193

A

N!-(4-(1H-Pirrolo[2, 3-
blpiridin-4-iloxi)-3-
fluorofenil)-N3-

fenilmalonamida

405
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Ejemplo
#

NRiR2

Nombre del compuesto

CL/EM

(M+H)?

194

N!'-(4-(1H-Pirrolo[2, 3-
blpiridin-4-iloxi)-3-
fluorofenil)-N3- (1H-pirazol-3-

il)malonamida

395

195

N~ (4-(1H-Pirrolo{2, 3-
blpiridin-4-iloxi)-3-
fluorofenil) -N’-(piridin-2-

il)malonamida

406

196

N!- (4- (1H-Pirrolo{2, 3-
blpiridin-4-iloxi)-3-
fluorofenil) -N3-(3-

metilpiridin-2-il)malonamida

420

197

N'-(4- (1H-Pirrolo[2, 3-
blpiridin-4-iloxi)-3-
fluorofenil) -N3- (3, 3-

dimetilbutil)malonamida

413

198

OH

N- (4-(1H-Pirrolo[2, 3~
b]piridin-4-iloxi)-3-
fluorofenil)-N3-(2-

hidroxifenil)malonamida

4121

A
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Ejemplo

NRiR2

Nombre del compuesto

CL/EM

(M+B)*

199

N}~ (4- (1H-Pirrolo2, 3-
blpiridin-4-iloxi)-3-
fluorofenil)-N3-(4-

metiltiazol-2-il)malonamida

426

200

N-(4-(1H-Pirrolo[2, 3-
blpiridin-4-iloxi)-3-
fluorofenil)-N*-(5-fluoro-2-

metilfenil)malonamida

437

201

N!- (4- (1H-Pirrolo(2, 3~
blpiridin-4-iloxi)-3-
fluorofenil)-N3- (4-fluoro-3-

metilfenil)-malonamida

437

202

N'- (4- (1H-Pirrolo(2, 3-
blpiridin-4-iloxi)-3-
fluorofenil) -N3- {4-fluoro) -2-

metilfenil)malonamida

437

203

N!-(4-(1H-Pirrolo[2, 3-
bljpiridin-4-iloxi) -3-
fluorofenil)-N3- (3-fluoro-2-

metilfenil)-malonamida

437




10

15

20

25

256

Ejemplo
#

NRiR2

Nombre del compuesto

CL/EM

(M+H)*

204

N'- (4- (1H-Pirrolo[2, 3~
blpiridin-4-iloxi)-3-
fluorofenil)-N3~(2-

clorofenil)-malonamida

439

205

N'- (4- {1H-Pirrolo[2, 3-
blpiridin-4-iloxi})-3-
fluorofenil)—Na—(Z,S—

difluorofenil) -malonamida

441

206

N'-{4- (1H-Pirrolo(2, 3-
blpiridin-4-iloxi)-3-
fluorofenil)-N3*- (1H-indol-5-

ilymalonamida

444

207

PN

N!'-(4- (1H-Pirrolo(2, 3-
blpiridin-4-iloxi) -3-
fluorofenil)-N’—(Z—

isopropilfenil)-malonamida

447

208

e

N!-(4-(1H-Pirrola[2, 3-
blpiridin-4-iloxi)-3-
fluorofenil)-N3—(3—cloro-2—

metilfenil)malonamida

453
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Ejemplo

NR;R2

Nombre del compuesto

CL/EM

(M+H)*

208

N!- (4-(1H-Pirrolo[2, 3-
blpiridin-4-iloxi) -3~
fluorofenil)-N3-

bencilmalonamida

419

210

N'- (4- (1H-Pirrolo[2, 3-

blpiridin-4-iloxi}-3-

fluorofenil)-N3- (2-metoxi-6-

metilfenil)~malonamida

449

211

N*- (4~ (1H-Pirrolo[2, 3~
blpiridin-4-iloxi)-3-
fluorofenil)-N3-

fenetilmalonamida

433

212

Z "N

A

N'- (4- (1H-Pirrolo[2, 3-
blpiridin-4-iloxi) -3-
fluorofenil)-N3- (piridin-4-

il)malonamida

406

213

N

N'- (4- (1H-Pirrolo[2, 3-

blpiridin-4-iloxi)-3-

fluorofenil)-N>- (1H-indazol-5-

il)malonamida

445
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Ejemplo

NR1R2

Nombre del compuesto

CL/EM

(M+H)*

214

2-{3-(4-(1H-Pirroloi2, 3-
blpiridin-4-iloxi)-3-
fluorofenilamino)-3-

oxopropanamido)benzamida

448

215

N'-(4- (1H-Pirrolo[2, 3-
blpiridin-4-iloxi)-3-
fluorofenil)-N3-(3-

fenilpropil)malonamida

447

216

N

N~ (4- (1H-Pirrolol[2, 3-
bipiridin-4-iloxi)-3-
fluorofenil) -N3- (2-

bifenil)malonamida

481

217

N'- (4- (1H-Pirrolo[2, 3-
blpiridin-4-iloxi)-3-
fluorofenil) -N3- (4~

bifenil)malonamida

481

218

N- (4- (1H~Pirrolo[2, 3-
blpiridin-4-iloxi)-3-
fluorofenil)-N3-(3-

fenoxifenil)malonamida

497
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Ejemplo

NR;:R2

Nombre del compuesto

CL/EM

(M+H)?

219

N'- (4- (1H-Pirrole[2, 3-
blpiridin-4-iloxi)-3-
fluorofenil)—NS—(3—

bencilfenil)malonamida

495

220

A

N'-(4- (1H-Pirroloi{2, 3-
blpiridin-4-iloxi)-3-
fluorofenil)—Na—(B—

cianofenil)malonamida

430

221

NC

A

Nl-(4-{1H-Pirrolo(2, 3~
b]lpiridin-4-iloxi)-3-
fluorofenil)-N2- (2~

cianofenil)malonamida

430

222

CN

N!-(4- (1H-Pirrolo(2,3-
blpiridin-4-iloxi)~3-
fluorofenil)—Na—(4-

clanofenil)malonamida

430

223

A

N'- (4- (1H-Pirrolo[2, 3-
blpiridin-4-iloxi)-3-
fluorofenil)-N3-(2,3-dihidro-

1H-inden-5-il)malonamida

445
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Ejemplo

NR;:R;

Nombre del compuesto

CL/EM

(M+H)*

224

PN

N'- (4- (1H-Pirrolo[2, 3~
blpiridin-4-iloxi)-3-
fluorofenil)-N3-(2, 6-

diclorofenil)malonamida

474

225

N!-(4- (1H-Pirrolo[2, 3~
blpiridin-4-iloxi)-3-
fluorofenil)-N*- (3, 4-

difluorofenil)malonamida

441

226

(R) -N!- (4- (1H-Pirrolo[2, 3-

blpiridin-4-iloxi)-3-
fluorofenil)-N’~(2~amino-2-

oxo-1-feniletil)malonamida

462

227

N'- (4- (1H-Pirrolo(2, 3-
blpiridin-4-iloxi)-3-
fluorofenil)-N3- (2-hidroxi-
2,3-dihidro-1H-inden-1-

il)malonamida

461

228

N!- (4- (1H-Pirrolo[2, 3-
blpiridin-4-iloxi)-3-
fluorofenil)-N3-(5-cloro-2-

fluorofenil)-malonamida

457
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Ejemplo

NRiR2

Nombre del compuesto

CL/EM

(M+H) ¥

229

N!-(4- (1H-Pirrolo[2, 3-
blpiridin-4-iloxi)-3-
fluorofenil)-N3-(2-

{cianometil) fenil)malonamida

444

230

N- (4- (1H~Pirrolo[2, 3-
blpiridin-4-iloxi)-3-
fluorofenil)-N3-(2-

acetamidofenil)malonamida

462

231

N'- (4- (1H-Pirrolo[2, 3-
blpiridin-4-iloxi)-3-
fluorofenil)-N3- (tetrahidro-

2H-piran-4-il)malonamida

413

232

N'- (4- (1H-Pirrolo[2, 3-
blpiridin-4-iloxi)-3-
fluorofenil)-N?-(furan-2-

ilmetil)}malonamida

409

233

N!-{4-(1H-Pirrolo[2, 3-
blpiridin-4-iloxi)-3-
fluorofenil)-N3- (trans-2-

hidroxiciclohexil)malonamida

427
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Ejemplo

Nombre del compuesto

CL/EM

(M+H) *

234

N'- (4- (1H-Pirrolo|2, 3-
blpiridin-4-iloxi)-3-
fluorofenil)}-N’-(cis-2—

hidroxiciclohexil)malonamida

427

235

N'- {4- (1H-Pirrolo[2, 3-
blpiridin-4-iloxi)-3-
fluorofenil) -N*- (prop-2-~

inil)malonamida

367

236

(S8)-N'-(4-{1B-Pirrolo[2, 3-
blpiridin-4-iloxi)-3-
fluorofenil)—N’-(2—amino-2—

oxo-l-feniletil)malonamida

462

= H N,

2,6-Difluoro-N-(3-fluoro-4-(2- (piridin-3~il) -1H-pirrolo[2,3-

blpiridin-4-iloxi) faenil)benxzamida, sal de clorohidrato
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A) 4-Cloreo-1-{(2~(trimetilsilil)etoxi)metil)-1H-
pirrolo[2,3-b]piridina

A una solucién de 4-cloro-lH-pirrolo[2,3-b]lpiridina
(3.05 g, 20 mmol, se prepard de conformidad con Thibault, C.
et al. Org. Lett. 2003, 5, 5023) en DMF (50 mL) a -40°C bajo
Nz, se le agregél NaH (60% en aceite mineral, 880 mg, 22
mmol). La mezcla se agité a temperatura ambiente durante 15
minutos, lueqgo se enfrié hasta -40°C. A esta solucién se le
agregé (2-(clorometoxi)etil)trimetilsilano (3.67 g, 22 mmol).
La mezcla resultante se agité a temperatura ambiente durante
la noche. La mezcla se diluyé con EtOAc, se lavd dos veces
con LiCl al 10%, y se secé sobre MgSOq. El compuesto del
titulo se purificé por cromatografia de columna instanténea
(gel de silice, eluyendo con hexano, segqguido por Et;0) para
dar el producto deseado (5.6 g, rendimiento cuantitativo)

como un aceite. CL/EM{(ESI*) m/z 283 (M + H)".

Cl
OPW\-swn,

B) Acido 4-cloro-1-((2-(trimetilsilil)etoxi)metil) -1H~-
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pirrolo[2,3-b]lpiridin-2-ilborénico

A una solucidn de 4-cloro-1-((2-
(trimetilsilil)etoxi)metil)-1H-pirrolo[2,3-blpiridina (565
mg, 2 mmol) en THF (5 mL) a -40°C bajo N, se le agregd n-
Bul.i (2.0 M en ciclohexano, Aldrich, 2.4 mmol). La mezcla de
reaccién se agitd a -40°C durante 1 hora y luego se tratéd con
triisopropilborato (489 mg, 2.6 mmol). La mezcla se entibié
lentamente a temperatura ambiente y se agitdé durante 1la
noche. A esta solucién se le agregé HC1 1 N en HzO (20 mL), y
la mezcla se agitd durante 20 minutos, se neutralizé con
solucién KpHPO; acuosa saturada y se extrajo con éter. La capa
organica se secé sobre NazS50,. Después de la filtracién y la
concentracién a presién reducida, el compuesto del titulc se
obtuvo como un s8bélido beige ligero (640 mg, rendimiento
cuantitativo). CL/EM(ESI') m/z 327 (M+H)".

cl

Sivey
C) 4-Cloro-2- (piridin-3-il1)-1-{{(2-
(trimetilsilil)etoxi)maetil)-1H~pirrolo[2,3-b]piridina
El argdn se burbujeé a través de una mezcla de &cido 4-
cloro-1-((2-(trimetilsilil)etoxi)metil)~1H-pirrolo[2, 3~
blpiridin-2-ilborénico (5.55 g, 17 mmol), 3-yodopiridina

{6.97 g, 34 mmol), Pd(OAc);, 2-diciclchexilfosfino-2’,4',6'-

344
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tri-i-propil-1,1’-bifenilo (405 mg, 0.85 mmol), y KisPOqs (2 M
en H;O, 34 mmol) en DME (50 mL) durante 10 minutos y luego se
calentd a reflujo durante la noche. La mezcla de reaccidn se
diluyé con EtOAc y se 1lavé con soluciédn K;HPO; acuosa
saturada. El compuesto del +titulo se purificé por
cromatografia de columna instantdnea (gel de silice, 20%
EtOAc/CH2Cl2) para proporcionar el producto deseado (3.2 g,

52% de rendimiento) como un aceite. CL/EM(ESI,) m/z 361 (M +

oy

(o_\—sm-,

H)*.

D) 3-Fluoro-4-(2-({piridin-3-il)-1-((2-
(trimetilsilil)etoxi)metil)-1H-pirrolo[2,3~-blpiridin-4-
iloxi)bencenamina
Una mezcla de 4-cloro-2-(piridin-3-1i1)-1-((2-

(trimetilsilil)etoxi)metil)-1H-pirrolo([2,3-b]piridina (3.2 gq,

8.9 mmol), 2-fluoro-4-nitrofencl (2.79 g, 17.8 mmol), y DIPEA

(3.5 mL, 20 mmol) en NMP (15 mL) se calenté en un tubo

sellado a 185°C durante 3 dias. La mezcla se diluydé con EtOAc

y se filtré a través de una almohadilla corta de Celite®

(EtOAc). El1 filtrado se lavé con solucién NazCO; al 5% y se

secdé sobre MgSQ;. El1 compuestc del titulo se purificé por

5
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cromatografia de columna instantdnea (gel de silice, 100%
CH,Cl, a 50% EtOAc/CH;Clz) para proporcionar el producto
deseado (295 mg, 7.4%) como un sélido café claro. CL/EM(ESI%)

m/z 451 (M + H)Y.
NH,

E) 3-Fluoro—-4-(2-(piridin-3-il) -1H-pirrolo[2,3-b]lpiridin-4-

iloxi)bencenamina

Una mezcla de 3-fluoro-4-(2-(piridin-3-il)-1-((2-
(trimetilsilil)etoxi)metil)-1H-pirrolo[2,3-blpiridin-4-
iloxi)bencenamina (275 mg, 0.61 mmol), fluoruro de
tetrabutilamonio (1 M en THF, 4 mL), y 1,2-diaminoetano (0.2
mL) en THF (4 mL) se calenté a 65°C durante 24 horas. E1
solvente s8se retiré in wvacuo. El residuo se purificdé por
cromatografia de columna instantdnea (gel de silice, 5%
MeOH/EtOAc) para proporcionar el producto deseado (180 mg,

92%) como un sélido amarillo. CL/EM(ESI*) m/z 321 (M + H)*.

F) 2,6-Difluocro-N- (3-fluoro-4-(2- (piridin—-3-il) -1H-
pirrolo[2,3-blpiridin-4-iloxi) fenil)benzamida, sal de
clorohidrato
A una solucién de 3-fluoro-4-(2-(piridin-3-il)-1H-

pirrolo(2,3-b]lpiridin-4-iloxi)bencenamina (15 mg, 0.047 mmol)

55|
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y piridina (0.1 mmol) en THF a 0°C se le agregd clorurc de
2,6-difluorobenzoilc (10 mg, 0.056 mmol). La mezcla de
reaccién se agité a 0°C durante 1 hora, se concentré in
vacuo, y el residuo resultante se purificé por CLAR
preparativa. Las fracciones deseadas se liofilizaron para dar
una sal TFA blanca, la cual se disclvié en una cantidad
pequefia de MeOH/H;0 con HCl 1 N (0.2 mL). Esta solucién se
liofilizé luego para proporcionar el compuesto del titulo
(sal HCl1l, 12 mg, 48%) como un sélido amarillo. 14 RMN {CD10D)
8 9.29 (s, 1H), B.85 (d, 1H, J= 9.6 Hz), B.74 (d, 1H, J= 5.2
Hz), 8.26 (d, 1H, J= 6.8B Hz), 8.01 (dd, 1H, J= 8.4, 5.6 Hz),
7.88 (dd, iH, J = 12.4, 2.4 Hz), 7.50-7.35 (m, 4H), 7.10-7.00

(m, 2H), 6.73 (d, 1H, 7= 6.4 Hz); CL/EM(ESI') m/z 461 (M +
HY*,

N~ (3~Fluoro-4- {2~ (piridin-3-il) -1H-pirrolo[2,3-b]piridin-4-
iloxi) fenil)nicotinamida
Preparado en una forma similar comc en el Ejemplo 237.

H RMN (CD;0D) & 9.36 (s, 1H), 9.33 (s, 1H), 9.00-8.90 (m,
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3H), 8.79 (d, m, J= 5.2 Hz), 8.31 (d, 1H, J= 6.8 Hz), 8.12-
8.05 (m, 2H), 7.99 (dd, 1H, J= 12.8, 2.4 Hz), 7.63 (d, 1lH, J=
8.8 Hz), 7.52 (s, 1lH), 7.48-7.40 (m, 2H), 6.78 (d, 1H, J= 6.4

Hz); CL/EM(ESI*) m/z 461 (M + H)*.

N'- (3-Fluoro-4-{2- (piridin-3-il) -1B-pirrolo[2,3-b]lpiridin-4-
iloxi)fenil)-HP-(4-f1uoro£¢nil)nalonlnidn, sal de
clorochidrato

A una solucidén agitada de 3-fluoro-4-(2-(piridin-3-il)-
1H-pirrolo[2, 3-b]lpiridin-4-iloxi)bencenamina (16 mg, 0.05
mmol, Compuesto E del Ejemplo 237}, acido 3~-(4-
fluorofenilamino)-3-oxopropanéico {(19.7 mg, 0.1 mmol,
Compuesto A del Ejemplo, 25), y HATU (38 mg, 0.1 mmol) en DMF
(0.5 mL) se le agregé DIPEA (0.1 mL). La mezcla se agité a
temperatura ambiente durante 2 horas, se concentrdé in vacuo,
y el residuo se purificd por CLAR preparativa. Las fracciones
deseadas se liofilizaron para dar una sal TFA blanca, la cual
se disolvidé en una cantidad pequefla de MeOH/H20 con HCl 1 N
(0.2 mL) y se liofilizé para proporcionar el compuesto del

titulo (sal HC1l, 12 mg, 42%) como un sélido amarillo. 'H RMN

590
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(CD,0D) & 9.25 (s, 1H), 8.81 (d, 1H, J= 8.7 Hz), 8.72 (d, 1lH,
J= 5.4 Hz), 8.25 (d, 1H, J=6.7 Hz), B8.00 (dd, 1H, J=8.1, 6.1
Hz), 7.82 (dd, 1H, J= 12.1, 1.3 Hz), 7.53-7.48 (m, 2H), 7.40-
7.32 (m, 3H), 7.00-6.95 (m, 2H), 6.71 (d, 1H, J= 6.72 Hz),

3.48 (s, 2H); CL/EM (ESI*) m/z 500 (M + H)™*.

EJEMPLO 240

[3-Fluoro-4- (2-pixridin-3-il-1H-pirrolo[2,3-blpiridin-4-
iloxi) -fenil] ~amida del &cido 6~ (4-Fluoro-fenil)-l-oxi-
piridin-2~carboxilico, sal del &acido trifluorocacético

=

|
HOLC” N

F
A) Acido 6~ (4-Fluorofenil)picolinico

Una solucién de Acidoc 2-bromo-piceclinico (2.02 g, 10
mmol, Aldrich) en DME que contiene 4 mL de NazCO; acuoso al
10% se purgd con gas de Ar, se tratd con Pd(PPhj3)4 seguidoc por
2-{4=-fluorofenil)-5,5-dimetil-1, 3, 2-dioxaborinano (2.40 g,
11.5 mmol, Aldrich) y EtOH (20 mL). Esta mezcla se purgé

también luego con gas de Ar. La mezcla de reacciédn se calenté
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a 100°C durante 2.5 horas en un tubo sellade. El1 Acido 2-
bromo-picolinico adicional (900 mg) y Pd(PPhs), se le agregd,
y después de purgar con gas de Ar esto se calentd a 100°C
durante 4.5 horas. El &cido trifluorcacético (20 mL) se le
agregdé a la reaccidén y la mezcla se concentrd in vacuo. El
MeOH (150 mL) se le agregd al residuo y el material insoluble
se filtré. El1l filtrado se concentré in vacuo, y el residuo
resultante se purificé por cromatografia de columna
instantdnea sobre gel de silice eluyendo con EtOAc/MeOH (9:1)
seguido por EtOAc/MeOH/HOAc (14:30:1) para proporcionar el
producto deseado (1.0 g, 40% basado en materia prima de
borinano) como un sélido blanco. H RMN (CD,OD) & 8.01 (d, 1H,
J= 7.7 Hz), 7.94-7.87 (m, 3H), 7.73 (d, 1H, J= 7.7 Hz), 7:13

(t, 2H, J= B.B Hz); EM(ESI*) m/z 234 (M + H)*.

§
. q-q\ /

F
B) &cido N-éxido 6-(4-Fluorofemil)picolinico

Una mezcla del derivado de &cido picolinico anterior
(1.0 g, 4.6 mmol), NaHPO, (1.2 g) y m-CPBA (1.1 g, ~70%
de Aldrich) en CH;C1CH,Cl (30 mlL) se agité6 a temperatura
ambiente durante 2 horas. El NapHPO4 adicional (0.8 g) ¥y
m-CPBA (1.0 g) se agregaron a la mezcla de reaccién y
esto se agitdé durante 3 horas a temperatura ambiente. EIl

NapHPOy, (0.5 g) y m-CPBA (0.5 g) se agregaron nuevamente

58S
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a la mezcla de reaccidén y esto se agité a temperatura
ambiente durante la noche. El1 CHCl; (160 mL) y soluciébn
HCl acuosa 2 N (50 mL) se agregaron a la mezcla y la capa
orgdnica se separb, se secd sobre MgSO, y se concentrd in
vacuo. El residuo se purificdé por cromatografia de
columna instantdnea en gel de silice eluyendo con
EtOAc/MeOH/HOAc (70:24:6) hasta obtener el producto
deseado el cual se contaminé con m-CPBA. Este material
impuro se purificé por CLAR preparativa para obtener el
producto deseado (175 mg, 16%) como un sélido blanco. H
RMN (DMF dg¢) & 8.45 (dd, 1H, J = 8.3, 2.2 Hz), 8.15 (d,
1H, J= 2.2 Hz), 8.13-8.00 (m, 4H), 7.45 (t, 2H, J= 8.7

Hz).

C) [3-Fluoro-4-(2-piridin-3-il-l1H-pirrolo[2,3-
blpiridin-4-iloxi)-fenil]-amida del &cido 6-(4-fluoro-
fenil) -l-oxi-piridin~2-carboxilico, sal del acido
trifluoroacético

A una solucién de N-6xido del dcido 6-(4-
fluorofenil)picolinico (30 mg, 0.13 mmol), HOBT (16 mg),
y EDCI.HCl (50 mg, 0.26 mmol) en DMF (4 mL) a temperatura
ambiente se le agregé 3-fluoro-4-(2-(piridin-3-il)-1H-
pirrolo[2,3-b]piridin-4-iloxi)bencenamina (40 mg, 0.12
mmol, Compuesto E del Ejemplo 237). La mezcla de reaccién

se agitd a temperatura ambiente durante la noche y se
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concentrd a presién reducida. El residuo se purificéd por
CLAR preparativa para proporcionar el producto deseado
(20 mg, 24%) como un sélido beige. H RMN (DMF-dg) & 14.07
(br s, 1H), 12.64 (br s, 1H), 9.35 (s, 1H), 8.65 (d, 1H,
J= 4.4 Hz), B8.53 (d, 1H, J= 7.7 Hz), B.49 (dd, 1H, J=
8.2, 2.2 Hz), 8.23 (d, 1H, J= 5.5 Hz), 8.19 (dd, 1lH, J=
13.2, 2.8 Hz), 8.02-7.62 (m, 6H), 7.55 (t, 1H, J= 8.8
Hz), 7.43 (t, 2H, J= B.B Hz), 7.22 (s, 1H), 6.55 (d, 1H,

J= 5.5 Hz); EM(ESI*) m/z 459.1 (M + H)*.

=
»
v
DO A
7 1
v

[3-Fluoro-4-(lB-pirrolo[2,3-b]piridin-4-iloxi)-fenil]-amida
del acido 6-(4-Fluoro-fenil)~l-oxi-piridin-2-carboxilico, sal
del Acido trifluorcacético

A una solucién de N-o6xido del acido 6-(4-
fluorofenil)picolinico (47 mg, 0.20 mmol, Compuestc B del
Ejemplo 240), HOBT (20 mg), y EDCI.HCl (60 mg, 0.31 mmol)
en DMF (4 mL) a temperatura ambiente se le agregd 4-(1lH-
pirrolo(2,3-blpiridin-4-iloxi)-3-fluorobencenamina (50

mg, 0.20 mmol, Compuesto B del Ejemplo 132). La mezcla se
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agité a temperatura ambiente durante 1la noche y se
concentré a presidén reducida. El1 residuo resultante se
purificdé por CLAR preparativa para proporcionar el
producto deseado (68 mg, 12%) como un sélido blanco. !H
RMN (DMF-dg) & 14.07 (br s, 1H), 12.14 (br s, 1H), B8.49
(dd, 1lH, J= 7.7, 1.7 Hz), 8.26 (d, 1H, J= 6.1 Hz), 8.18
(dd, 1H, J= 12.7, 1.7 Hz), 8.02-7.96 (m, 3H), 7.8B4 (t,
14, J= 8.3 Hz), 7.67 (d, 1lH, J= 8.8 Hz), 7.57-7.52 (m,
2H), 7.43 (d, 2H, J= 8.8 Hz), 6.62 (d, 1H, J= 6.0 Hz),

6.46 (d, 1H, J= 2.8 Hz); EM(ESI*) m/z 536.1 (M + H)™*.

4 | =
N N

N-(4- (1B-Pirrolo[2,3-b]piridin-4-iloxi) -3-fluorofenil) ~1- (4-
fluorofenil) -2-oxo~-l,2-dihidropiridin-3-carboxamida, sal del

dcido trifluoxocacético

=

I N
il O
° F
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A) 1-(4-Fluorofenil) -2-oxo-1,2-dihidropiridin-3-carboxilato

de metilo

A una solucién de 2-oxo-2H-piran-3-carboxilato -de
metilo (2.31 g, 15 mmol, Aldrich) en THF (40 mL) y DMF (10
mL) a temperatura ambiente se le agregé 4-fluorocanilina
(1.67 g, 15 mmol), y la mezcla de reaccidén se agitd
durante 2.5 horas. Al intermediario 4-fluoroanilina
formado por medio de una adicién Michael se le agregé
EDCI.HC1 (3.85 g, 20 mmol) y DMAP (120 mg) a temperatura
ambiente. La mezcla de reaccidén se agité a temperatura
ambiente durante la noche. A la mezcla de reaccién se
agregaron HCl acucso 1 N (50 mL) y EtOAc (150 mL). La capa
EtOAc se separ6d, y la capa acuosa se lavd con EtOAc (150
mL). Las capas EtOAc combinadas se secaron sobre MgSQO; y
concentrarcn in vacuo hasta obtener un material semi-
86lido (~4.4 g). El producto crudo se disolvidé en éter
(100 mL) y metancl (15 mL), y el s6lido el cual se formd
después de 1la agitacién se filtré completamente. E1
filtrado se concentrd in vacuo para proporcionar el
producto deseado (2.95 g, 80%) como un seml-sélido, el
cual fue suficientemente puroc para usarse en la siguiente
Etapa sin purificacién adicional. H RMN (DMSO-dg) & 8.23
(dd, 1H, J= 7.2, 2.2 Hz), 7.57 (dd, 1H, J= 6.6, 1.7 hz ),
7.32-7.34 (m, 2H), 7.17 (t, 2H, J= 8.8 Hz), 6.32 (t, 1H,

J= 7.1 Hz), 3.89 (s, 3H); EM(ESI*) m/z 248.2 (M + H)".

g

59
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B) Acido 1-(4-Fluorofenil)-2-oxo-1,2-dihidropiridin-3~carboxilico
Una mezcla de 1-(4-fluorofenil)-2-oxo-1,2-dihidropiridin-3-
carboxilato de metilo (crudo 2.45 g, 12 mmol) y NaOH acuoso 6 N (2.5
mL) en metanol (60 mL) se agitdé a temperatura ambiente durante 4 horas.
A la mezcla de reaccién se le agregd HCl concentrado (1 mL) lentamente
con agitacién a temperatura ambiente. El precipitado el cual se formd,
se filtré, se lavd con una cantidad pequefia de agua y se secd hasta
obtener el producto del Acido deseado (2.1 g) camo un s6lido amarillo.
El filtrado se concentrd in vacuo. El residuo se mezclé con agua (S0
mL) y se lavd con EtOAc (2 x 130 mL). Las capas de EtOAc se secaron
sobre MgSO; Yy se concentraron in vacuo. El residuo se triturd con una
cantidad pequefia de &ter hasta obtener un segundo cuerpo del producto
(195 mg, total 2.30 g, 82%). 'H RMN (IMSO-ds) & 8.47 (dd, 1H, J= 7.2,
2.2 Hz), B8.19 (dd, 1H, J= 6.6, 1.7 Hz), 7.62-7.60 (m, 2H), 7.42 (t, 2H,

J= 8.8 Hz), 6.78 (t, 1H, J= 7.1 Hz); MS(ESI") m/z 234.2 (M + H)*.

C) N- (4- (1H-Pirxolo[2,3-b]piridin-4-iloxi) -3-fluorofenil) -1-(4-
fluorofenil)-2-oxo—1,2-dihidropiridin-3-carboxamida, sal del Aacido
trifluorcacético

A una solucién de acido 1-(4-fluorofenil)-2-oxo—-1, 2-
dihidropiridin-3-carboxilico (70 mg, 0.30 mmol), HOBT (30 mg), ¥y

EDCI.HC1 (200 mg, 1.04 mmol) en IMF (8 mL) a temperatura ambiente se le

560
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agregd 4-(lH-pirrolo[2,3-b]piridin-4-iloxi)-3-fluorcbencenamina (70 mg,
0.29 mmol, Campuesto B del Ejemplo 132). La mezcla se agité a
temperatura ambiente durante la noche y se concentré in vacuo. El1
residuo resultante se purificd por CLAR preparativa para proporcionar
el producto deseado (71 mg, 43%) como un s6lido beige. 'H RMN (DMSO—ds)
8 12.04 (br s, 1H), 11.96 (br s, 1H), 8.52 (dd, 1H, J= 7.2, 2.2 Hz),
8.08 (t, 2H, J= 5.5 Hz), 7.96 (dd, 1H, J= 12.7, 2.2 Hz), 7.55-7.53 (m,
2H), 7.84 (t, 1H, J= 8.3 Hz), 7.43 (dd, 1H, J= 8.8, 1.7Hz), 7.38-7.32
(m, 3H), 6.67 (t, 1H, J= 7.2 Hz), 6.43 (d, 1H, J= 6.1 Hz), 6.46 (Ad,

1H, J= 3.3, 1.4 Hz); EM(EST") m/z 459.1 (M + H)".

[3-fluoro-4-(1H-pirrolo[2,3-b]piridin-4-iloxi)-fenil]-amida
del &cido l-oxi-6-fenil-piridina-2-carboxilico, sal del acido

trifluorocacético

A) é&cido 6-Fenilpicolinico

Una mezcla de acido 6-bromopicolinico (2.02 g, 10 mmol),

5bl
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dcido feniborénico (1.22 g, 10 mmol), carbonato de cesio
(5.00 g) y PdClz[(t-Bu)zP{OH)]2 (70 mg, CombiPhos Catalysts,
me. Princeton, NJ) en DMF (20 mL) y agua (3 mL) se purgd con
Ar-gas y sSe calenté a 110°C durante 24 h. La reaccién fue
incompleta y no progresé. A la mezcla de reaccién se agregd
EtOAc (200 mL) y HCl acuoso 1IN (40 mL). La capa EtOAc se
separd, y la capa acuosa se lavé con EtOAc (150 mL). Las
capas EtOAc combinadas se secaron sobre NasSOq y se
concentraron in wvacuo. El1 residuo se purificdé por CLAR
preparativa para proporcionar el producto deseado (350 mg,
18%) como un s6lido blanco. !HRMN (CDCl,;) & 10.45 (s, 1H),

8.18-7.96 (m, 5H), 7.51-7.53 (m, 3H).

HO \I

B) N-éxido del &cido 6-Fenilpicolinico

Una mezcla del A4cido 6-fenilpicolinico (150 mg, 0.75
mmol), KzHPO; (600 mg) m-CPBA (300 mg, max 70% de Aldrich} en
diclorocetano (8.0 mL) se calentdé a 60°C durante 1.5 h. Se
agregd m-CPBA adicional (2 x 300 mg) y la mezcla se calentd a
60°C durante 40 minutos. La mezcla de reaccién se purificd
por CLAR preparativa para proporcionar el producto dese.ado
(110 mg, 68 %) como un sélido blanco. 'H RMN (DMF-d;) & 8.57
(s, 1H), 8.43 (d, 1H, J = 2.2 Hz), B.10-7.88 (m, 5H), 7.59-
7.57 (m, 3H).

56V
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C) [3-fluoro-4- (1H-pirrolo[2,3-b]lpiridin-4-iloxi)-faenil]-
amida del #&cido 1-Oxi-6-fenil-piridina-2-carboxilico, sal del
cido trifluoroacético

A una solucién del N-é6xido del acido 6-fenilpicolinico
(25 mg, 0.12 mmol), HOBT (20 mg), y EDCI.HC1l (120 mg, 1.14
mmol) en DMF (3.5 mL) a temperatura ambiente se agregé 4-(1H-
pirrolo[2, 3-blpiridin-4-iloxi)-3-fluorobencenamina (40 mg,
0.16 mmol, el compuesto B del ejemplo 132). La mezcla de
reaccidén se agitdé a temperatura ambiente durante la noche y
se concentrd in vacuo. El residuo resultante se purificé por
CLAR preparativa para proporcionar el producto deseado (36
mg, S4%) como un sélido blanco. 'H RMN (DMF-d;) & 14.12 (br s,
1H), 12.10 (br s, 1H), 8.48 (dd, 1H, J= 7.9, 1.6 Hz), 8.24
(d, 1H, J= 5.5 Hz), B.1l8 (dd, 1H, J= 14.8, 2.2 Hz), 7.95—7:89
{m, 3H), 7.83 (t, 1H, J= 7.7 Hz), 7.67 (dd, 1H, J= 8.6, 1.2
Hz), 7.61-7.51 (m, 5H), 6.60 (d, 1H, J= 5.5 Hz), 6.44 (d, 1H,
J= 3.3 Hz); EM(ES") m/z 441.1 (M + H)*.

N-(4- (1B-pirrolo{2, 3-b]lpiridin-4-ilaxi) -3-fluorcfenil) -6-

567
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fenilpicolinamida, sal dal acido trifluorcacético

A una solucién del acido 6-fenilpicolinice (48 mg, 0.24 mmol,
compuesto A del ejemplo 243), HOBT (25 mg), y EDCI.HC1 (155 mg, 0.81
mol) en DMF (3.5 mL) a temperatura ambiente se agregd 4-(1H-
pirrolo(2, 3-b]piridin-4-iloxi)-3-fluorcbencenamina (65 mg, 0.26 mmol,
Campuesto B del ejeamplo 132). La mezcla se agitdé a temperatura ambiente
durante la noche y se concentrdé in vacuo. El residuo se purificd por
CLAR preparativa para proporcionar el producto deseado (25 mg, 19%)
cano un sélido café ligero. 1H{ RMN (DMF-d;) 8 11.93 (br s, 1H), 11.01
(br s, 1H), B8.36 (dd, 2H,J= 7.2,1.6 Hz), 8.31-8.17 {m, SH), 7.59-7.50
(m, 6H), 6.53 (d, 1H,J= 5.5 Hz); 6.41 (d, 1H, J= 2.8 Hz); EM(ESI') m/z
425.1 (M + H)".

EJEMPLO_ 245

Ne
oy C

N- (4- (1B-pirralo[2,3-b]piridin-4-ilexi) -3-fluorcfenil) ~2-axo~-1-fenil-
1,2-dihidropiridina-3-carboxsmida, sal del &cido trifluorcacético
A una solucién del 4&cido 2-oxo-1-fenil-1,2-dihidropiridina-3-
carboxilico (30 mg, 0.14 mmol, se prepard en una manera similar camo en
las etapas A y B del ejemplo 242), HOBT (20 mg), y EDCI.HC1 (80 mg,

0.42 mmol) en IMF (3.5 mlL) a temperatura ambiente se agregd 4-(1H-
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pirrolo[2,3-b]lpiridin-4-iloxi)-3-fluorobencenamina (31 mg, 0.13 mmol,
Campuesto B del Ejemple 132). La mezcla de reaccién se agité a
temperatura ambiente durante la noche y se concentrd in vacuo. El1
residuo se purificd por CLAR preparativa para proporcionar el producto
deseado (10 mg, 14 %) como un s6lido beige. 'H RMN (acetona-dg) & 13.40
(br s, 1H), 12.32 (br s, 1H), 8.66 (dd, 1H, J= 7.1, 1.6 Hz), B.43 ({d,
1H, J= 6.6 Hz), B.18 (dd, 1KH, J= 13.2, 2.2 Hz), 8.03 (dd, 1H, J= 6.6,
2.2 Hz), 7.67~7.49 (m, BH), 6.89 (d, 1H, J= 6.6 Hz), 6.75 (t, 1H, J=

6.3 Hz), 6.58 (d, 1H, J= 3.3 Hz); EM(ESI") m/z 441.1 (M + H)*.

EJEMPLO 246

N=- (4~ (1lH-pirrolo[2,3-blpiridin-4-iloxi)-3-fluorofenil) -2-oxo-
5-fenil-1,2-dihidropiridina-3-carboxamida, sal del Acido

trifluorcacético

HOC
o)
A) écido 2-oxo-5-fenil-l,2-dihidropiridina-3-carboxilico

S5
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Una mezcla del A&cido 5-bromo-2-hidroxinicotinico (436
mg, 2.00 mmol, Syn. Comm., 19 (3&4), 553-559 (1989)), A&cido
fenilbordénico (248 mg, 2.03 mmol), Cs2CO; (1.20 g) y PdCla[ (t-
Bu)2P(OH)]2 (170 mg, CombiPhos Catalysts, Inc. Princeton, NJ)
en DMF (10 mL) y agua (1.0 mL) se purgd con Ar gas y se
calentd a 110°C durante 6 h. Se agregbé acido fenilborénico
adicional (75 mg) y la mezcla se calenté a 110°C durante 5 h.
A la reaccién se agregé TFA (3 mL), y la mezcla se concentrd
in vacuo a un volumen de ~12 mL. La mezcla se purificé por
CLAR preparativa para proporcionar el producto deseado (78
mg, 18%). !H RMN (DMF-d;) § 14.8 (br s, 1H), 13.8 (br s, 1H),
8.73 (s, 1H), 8.46 (s, 1H), 7.74 (d, 1H, J= 7.2 Hz), 7.53-

7.42 (m, 3H), 5.81 (s, 1lH).

B) N-(4-(lH-pirrolo[2,3-b]piridin-4-iloxi)-3-fluorofenil)-2~
oxo-5-fenil-1,2~-dihidropiridina-3—-carboxamida

A una solucién del acido 2-oxo-5-fenil-1, 2-
dihidropiridina-3-carboxilico (35mg, 0.16 mmol), HOBT (25
mg), y EDCI.HC1 (80 mg, 0.42 mmol) en DMF (3.0 mL) a
temperatura ambilente se agregé 4-(lH-pirrclo[2,3-b]piridin-4-
iloxi)-3-fluorobencenamina (30 mg, 0.12 mmol, Compuesto B del
ejemplo 132). La mezcla se agité a temperatura ambiente
durante la noche y se concentré in wvacuo. El1 residuo se
purificé por CLAR preparativa para proporcionar el producto

deseado (12 mg, 13 %) como un sélido café ligero. 14 RMN
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(CDy0D) & 8.81 (d, 1H, J= 2.8 Hz), 8.17 (d, 1H, J= 6.6 Hz},
8.00 (dd, 1H, J= 12.6, 2.2 Hz), 7.94 (d, 1H, J= 3.3 Hz),
7.52-7.27 (m, 7H), 6.80 (d, 1H, J= 9.3 Hz), 6.72 (d, 1H, J=

6.6 Hz), 6.54 (d, 1H, J= 3.8 Hz); EM(ESI*) m/z 441.1 (M + H)*.

N-{4- (1E-pirrolo(2,3-b]piridin-4-iloxi) -3-fluorofenil)-5-
bencil-4-oxo-1,4-dihidropiridina-3-carboxamida, sal del acido
trifluoroacético

A una solucién del acido 5-bencil-4-oxo0-1,4-
dihidropiridina-3-carboxilico (35 mg, 0.15 mmol) y HOBt ({30
mg) en DMF (2.5 mL) a temperatura ambiente se agregd
EDCI.HCl1 (80 mg, 0.42 mmol) seguido por 4-(1lH-pirrolo[2,3-
blpiridin-4-iloxi)-3-fluorocbencenamina (35 mg, 0.16 mmol,
Compuesto B del ejemplo 132). La mezcla de reaccibén se
agit$ a temperatura ambiente durante 40 h y se concentrdé in
vacuo. El residuo resultante se purificé por CLAR
preparativa para proporcionar el producto deseado (38 mg,

45%) como un sélido blanco. H RMN (DMSO-dg) & 13.21 (br s,

+1H), 12.38 (s, 1H), 12.08 (br s, 1H), 8.59 (d, 1lH, J= 4.4
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Hz), 8.17 (d, 1H, J= 5.5 Hz), 8.03 (dd, 1H, J= 13.2, 2.2
Hz), 7.80 (d, 1H, J= 3.9 Hz), 7.48-7.19 (m, 8H), 6.52 (d,
1H, J= 5.5 Hz), 6.34 (d, 1H, J= 1.6 Hz), 3.81 (s, 2H); EM

(ESI*) m/z 455.1 (M + H)'.

N-(4-(1H-pirrolo[2,3-b]piridin-4-iloxi)~-3-fluorcfenil) -2-oxo-
1- (piridin—-3-il)-1,2-dihidropiridina-3-carboxamida, sal del

dcido trifluorcacético
| =
N N
0
(o] ﬁ/

A) Metil 2~-oxo-1~-(piridin-3-il)-1,2-dihidropiridina-3-
carboxilato

A una solucién de metil 2-oxo-2H-piran-3-carboxilato
(462 mg, 3 mmol, Aldrich) en DMF (6 mL) a temperatura
ambiente se agregdé 3-aminopiridina (282 mg, 3 mmol). La
mezcla de reaccidén se agité durante la noche a temperatura
ambiente, se traté con EDCI.HCl1l (650 mg, 3.4 mmol) y DMAP

(200 mg), se agitd durante 24 h adicionales, y se concentréd

560
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in vacuo. El residuo se purif.icé per CLAR preparativa para
proporcionar el producto deseado (980 mg, 95%) como un
sblido beige. 'H RMN (CDCli) & 13.00 (br s, 1H), 8.83 (br s,
1H), 8.74 (br s, 1H), 8.29 (dd, 1H, J= 7.2, 1.7 Hz), B8.18
(d, 1H, J= 8.3 Hz), 7.73 (dd, 1H, J= 7.7, 5.0 Hz), 7.66

(dd, 1H, J= 6.6, 1.6 Hz), 6.42 (t, 1H, J= 7.1 Hz), 3.87 (s,

3H) .
I =
saae
o N/
B) dcido 2-oxo-l1l- (piridin-3-il)~-1,2-dihidropiridina-3-
carboxilico

Una mezcla de metil 2-oxo-1-(piridin-3-il)-1,2-
dihidropiridina-3-carboxilato (980 mg, 2.85 mmol) y NaOH 6N
(1 mL) y metanol (20 mL) se agité6 a temperatura ambiente
durante la noche. A la mezcla de reaccién se agregd HCL
acuoso 1IN (6 mL) y la mezcla se concentrd in vacuo para
obtener el Acido (1.0 g, 100 %) como un sélido amarillo
ligero que contenia una pequefla cantidad de NaCl. Este
material se usé directamente en la siguiente etapa sin
purificacién adicional. 'H RMN (CD;OD) & 8.85 (d, 1H, J= 1.7
Hz), B8.77 (d, 1H, J= 4.9 Hz)}, 8.59 (dd, 1H, J= 7.1, 1.7 Hz),
8.21 (d, 1H, J= 8.2 Hz), 8.10 (dd, 1H, J= 6.6, 2.2 Hz), 7.79

(dd, 1H, J= 8.2, 5.0 Hz), 6.80 (t, 1H, J= 6.6 Hz); EM(ESI*)

4 b2
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m/z 217.2 (M + H)*.

C) N-(4- (1B-pirrolo[2,3-blpiridin-4-iloxi) -3-fluorofenil) -2~
oxo-1-(piridin-3-il)-1,2-dihidropiridina-3-carboxamida, sal
del Acido trifluoroacético

A una solucién del acido  2-oxo-1-(piridin-3-il)-1,2-
dihidropiridina-3-carboxilico (22 mg, 0.10 mmol) y HOBt (5 mg) en IMF
(3 mL) a temperatura ambiente se agregé EDCI.HC1 (24.5 mg, 0.13 mmol
sequido por 4-(1H-pirrolo{2,3-b]piridin-4-iloxi)-3-fluorobencenamina
(24 mg, 0.10 mmol, Compuesto B del ejemplo 132). La mezcla de reaccién
se agité a temperatura ambiente durante la noche y se concentré in
vacuo. El residuo resultante se purificé por CILAR preparativa para
proporcionar el producto deseado (25 mg, 45%) como un sélido beige. H
EMN (DMF-d;) & 12.26 (br s, 1H), 12.18 (s, 1H), 8.90 (d, 1H, J= 2.2
Hz), 8.78 (d, 14, J= 3.9 Hz), 8.71 (dd, 1H, J= 7.1, 2.2 Hz), B8.28-8.15
(m, 4H), 7.72-7.48 (m, 4H), 6.87 (t, 1H, J= 7.2 Hz), 6.64 (d, 1H, J=

5.5 Hz), 6.47 (br s, 1H); EM (ESI") m/z 442.2 (M + H)*.

EJEMPLO 249

N-(4-(1H-pirrolo(2,3~b]lpiridin-4-iloxi)-3-fluorofenil)-2-oxo-
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1-(piridin-2-1il)-1,2-dihidropiridina-3-carboxamida, sal del €5:71

dcido trifluorcacético
| R
N
HyCOC | =
(o] N. .=~

A) Metil 2-oxo-l1l-(piridin-2-il)-1,2-dihidropiridina-3-
carboxilato

A una solucidén de metil 2-oxo-Z2H-piran-3-carboxilato
(462 mg, 3 mmol, Aldrich) en DMF (6 mL) a temperatura
ambiente se agregd 3-aminopiridina (282 mg, 3 mmol). La
mezcla de reacciédn se agitdé a temperatura ambiente durante 12
h y se traté con EDCI.HCl (650 mg, 3.4 mmol) y DMAP (200 mg).
La mezcla de reaccién se agitd durante 2.5 dias a temperatura
ambiente, y mas del DMF se retiré in vacuo. El residuo se
purificé por CLAR preparativa para proporcionar el producto
deseado (500 mg, 72%) como un material cristalino. 14 RMN
(CDCl3) & 8.53 (d, 1H, J= 5.0 Hz), 8.20 (dd, 1H, J= 9.2, 2.2
Hz), 8.06 (dd, 1H, J= 6.0,1.1 Hz), 7.89-7.82 (m, 2H), 7.32
(dd, 1H, J= 6.6, 5.0 Hz), 6.36 (t, 1H, J= 6.6 Hz), 3.86 (s,

3H); EM(ESI*) m/z 231.2 (M + H)".

| =
N
HOLC I\
0 N
B) &cido 2-oxo-1l-(piridin-2-il)-1,2-dihidropiridina-3-

carboxilico
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Una mezcla de metil 2—oxo—1—(piridin—2—il)-1,2—55<%r2'

dihidropiridina-3-carboxilato (500 mg, 2.17 mmol) y NaOH 3N
(1 mL) y metanol (10 mL) se agitdé a temperatura ambiente
durante la noche. A la reaccién se agregdé TFA (0.5 mL) y la
mezcla se concentrd in vacuo. El residuo se disolvié en agua
(3 mL) y i-PrOH (10 mL). El1 sélide el cual se formd se
filtrsé, se lavé con una pequefla porcién de agua y i-PrCH, y
se secd para obtener el Acido (260 mg, 55 %) como un sélido
blanco. 'H RMN (DMF-d;) & 14.14 (br s, 1H), 8.72 (d, 1lH, J=
4.9 Hz), 8.62 (dd, 1H, J= 7.7, 2.2 Hz), 8.47 (dd, 1lH, J=
6.6,2.2 Hz), 8.18-7.98 (m, 2H), 7.67 (dd, 1H, J= 7.2,5.3 Hz),

6.97 (t, 1H, J= 6.6 Hz); EM(ESI*) m/z 217.2 (M + H)*.

C) N-(4- (1H-pirroloe[2,3~blpiridin-4-iloxi)-3-fluorofenil) -2-
oxo-1-(piridin-2-il)-1,2-dihidropiridina-3-carboxamida, sal
del &cido trifluorcacético

A una solucién del A&cido 2-oxo-1-(piridin-2-il)-1,2-
dihidropiridina-3-carboxilico (200 mg, 0.93 mmol) y HOBt (100
mg) en DMF (5 mL) a temperatura ambiente se agregdé EDCI.HC1
(250 mg, 1.30 mmol) seguido por 4-(lH-pirrolo[2,3-b]lpiridin-
4-iloxi)-3-fluorobencenamina (226 mg, 0.93 mmol, Compuesto B
del ejemplo 132) en DMF (4 mL). La mezcla de reaccidén se
agité a temperatura ambiente durante la noche y se concentré
in vacuo. El residuo se purificé por CLAR preparativa para

proporcionar el producto deseado (290 mg, 56%) como un sélido
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blanco. H RMN (DMF-d,) & 12.16 (br s, 1H), 12.15 (br s, 1H),
11.99 (br s, 1H), 8.77-8.55 (m, 2H), 8.39-8.35 (m, 1H), 8.22-
8.15 {(m, 4H), 7.72-7.47 (m, 3H), 6.87 (t, 1lH, J= 7.2 Hz),

6.55 (t, 1H, J= 5.5 Hz), 6.42 (d, 1H, J= 2.3 Hz); EM(ESI")
m/z 442.1 (M + H)'.

EJEMPLO 250

N-(4- (1H-pirrolo[2,3-b]piridin-4-iloxi) -3-fluorofenil)-1-(4-

fluorocbencil) -2-oxo-1,2-dihidropiridina-3-carboxamida, sal de

oclorohidrato
| -
HyCO. N
o) (o]
F

A) Matil 1-({4-fluorobencil)-2-oxo0-1,2-dihidropiridina-3-
carboxilato

Una mezcla heterogénea de metil 2-oxo-2H-piran-3-
carboxilato (2.0 g, 13 mmol, 1.0 eq, Aldrich) y 4-
fluorobencilamina (1.5 mL, 13 mmol, 1.0 eq) en DMF (10 mL) se

agité a temperatura ambiente durante 3 h. La mezcla de
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reacclén se traté con EDCI (3.4 g, 18 mmol, 1.4 eq) y DMAP
(0.11 g, 9.91 mmol, 0.07 eq) a temperatura ambiente y la
solucién resultante se agitdé durante 12 h. La mezcla de
reaccién se apagé con HCl acuoso 1IN y la solucidén se extrajo
con acetato de etilo (4 x 50 mL). Los extractos orgéanicos
combinados se lavarcn con LiCl acucso al 10% (3 x 70 mL), se
secaron (Na;S0O¢), se filtraron y el filtrado se concentrd in
vacuo para proporcionar el producto (2.5 g, 73%) como un
séblido, el cual se usé sin purificacién adicional. 'H RMN
(DMSO-dg) & 8.17-8.20 (m, 1H), 8.03-8.05 (m, 1H), 7.38-7.46
(m, 2H), 7.16-7.22 {m, 2H), 6.37 (dd, 1H, J= 6.%4 Hz), 5.13

(s, 2H), 3.73 (s, 3H); EMAR(ESI): calculado: 262.0879,

1

encontrado: 262.0885.

B) dcido 1-(4-Fluorobencil)-2-oxo~1,2-dihidropiridina-3-
carboxilico

Una solucién de metil 1-(4-fluorobencil)-2-oxo-1,2-
dihidropiridina-3-carboxilato (2.4 g, 9.2 mmol, 1.0 eq) en
MeOH (25 ml) se tratdé con hidrdéxido de sodio acuoso 5N (4.6
mL, 24 mmol, 2.6 eq) a temperatura ambiente y la mezcla de

reaccién se agité durante 15 h. La mezcla de reaccibén se
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concentrd in vacuo, se diluyd con agua y la solucidén se
extrajo con acetato de etilo (descartando 1la fraccién
organica). La fraccién acuosa se enfrié a 0°C y se
acidificé con HC1l concentrado. El1 sélido resultante se
filtr6, se lavd con agua y el sdélido se secd in vacuo para
proporcionar el producto (1.6 g, 70%) el cual fue
suficientemente puro para el uso en la etapa Ssubsecuente
sin purificacién adicional. H RMN (DMSO-dg) & 8.44-8.35 (m,
2H), 7.46-7.42 (m, 2H), 7.24-7.18 {(m, 2H), 6.78 (d, 1lH, J=
6.98 Hz), 5.31 (s, 2H); EMAR(ESI), calculado: 248.0723,
encontrado: 248.0718.

C) N-(4-(1H-pirrolo[2,3-b]piridin-4-iloxi)-3-fluorofenil)-1-
(4~fluorcbancil) -2-oxo-1,2~dihidropiridina-3-carboxamida, sal
de clorohidrato

Una solucién homogénea del Aacido 1-(4-fluorobencil)-
2-0x0-1,2-dihidropiridina-3-carboxilico (0.051 g, 0.21
mmol, 1.0 eq), 4-(lH-pirrolo{2,3-b]lpiridin-4-iloxi)-3-
fluorobencenamina (0.50 g, 0.21 mmeol, 1.0 eq, Compuesto B
del ejemplo 132) y TBTU (0.086 g, 0.23 mmol, 1.1 eq) en
DMF (1 mL) se traté con DIPEA (0.11 mL, 0.62 mmol, 3.0
eq) a temperatura ambiente. La mezcla de reaccién se
agité durante 12 h y se apagé con LiCl acuoso al 10% (15
mL). La solucidén resultante se extrajo con acetato .de

etilo (4 x 40 mL). Los extractos organicos combinados se
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lavaron con LiCl acuoso al 10% (4 x 50 mL), se secaron
(NapS04), se filtraron y el filtrado se concentrdé in
vacuo. El residuo se purificd por cromatografia
instantdnea (5i02, se eluydé 0-2.5% MeOH en CHCl,) y las
fracclones apropiadas se aislaron y se concentraron in
vacuo. La base libre se disolvié en THF, se enfrié a 0°C
y la solucién homogénea se tratd con HCl 4N anhidro en
dioxano. La mezcla de reaccién se calenté a temperatura
ambiente, se concentrdé in vacuo y el residuo se trituré
con dietil éter. El1 sélido se secd in vacuo para
proporcionar el compuesto del titulo (0.062 g, 59%) como
una sal HCl. 'H RMN (DMSO-de¢) & 12.43 (s, 1H), 12.27 (s,
1K), 8.50-8.52 (m, 1H), 8.35-8.37 (m, 1H), 8.25-8.27 (m,
1H), 8.05-8.08 (m, 1H), 7.43-7.55 {m, 5H), 7.20-7.24 (m,
2H), 6.71 (t, 1H, J= 6.89 Hz), 6.65 (d, 1H, J= 6.03 Hz),
6.43 (s, 1H), 5.32 (s, 2H); EMAR (ESI%*): calculaao:
473.1425, encontrado: 473.1427.

N-(4-(1B-pirrolo[2,3-b]lpiridin-4-iloxi) -3~fluorofenil)-N- (4~
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fluorcbencil)ciclopropano~1,l-dicarboxamida, sal del Acido j q/?,

trifluoroacético

mﬁn\,@ F

A) dcido 1-((4-
Fluorcbencil)carbamoil)ciclopropanocarboxilico

A una solucién del 4&acido 1,l-ciclopropanccarboxilico
(390 mg, 3.0 mmol, Aldrich) en THF (5 mL) a 0°C se agregd
trietilamina (0.418 mL, 3.0 mmol). La mezcla de reacciédn se
agité a 0°C durante 30 minutos y se tratd con cloruro de
tionilo (0.219 mL, 3.0 mmol, Aldrich). La mezcla de reaccién
luego se agitd a 0°C durante otros 30 minutos y una solucidn
de 4-fluorobencilamina (375 mg, 3.0 mmol, Aldrich) en 2 mL de
THF se agregd. La mezcla de reaccidn se agitd a 0°C durante 2
h, se diluyé con 100 mL del acetato de etilo y se extrajo con
NaOH 1IN (10 mL). La fase acuosa se acldificé con HC1l 1IN a un
pH 1-2. El sélido que se formé se colectd por filtracidn (343

mg, 48%). EM(ESI*) m/z 238.2 (M + H)*.

B) N-(4-(lHE-pirrolo[2,3-b]lpiridin-4-iloxi)-3-fluorofenil) -N-
(4-fluorcbencil) ciclopropano-1l,l-dicarboxamida, sal dal Acido
trifluoroacético

A una 8solucién de 4-(1lH-pirrolo[2,3-b]lpiridin-4-

iloxi)-3-fluorobencenamina (45 mg, 0.1 mmol, Compuesto B
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del ejemplo 132) y 4cido 1-{ (4-?7%
fluorobencil)carbamoil)ciclopropanocarbeoxilicoe (24 mg,
0.1 mml) en DMF (0.5 mL) a temperatura ambiente se agregd
HATU (57 mg., 0.15 mmol, Perseptive Biosystem) y DIEA
(0.05 mL, 0.3 mmol, Aldrich). La mezcla de reaccién se
agité a temperatura ambiente durante 2 h, y luego se
apagd por la adicién de 2 mL de metanol. La mezcla de
reaccién se purificé por CLAR preparativa. Las fracciones
deseadas se combinaron, se concentraron a presidn
reducida, y se liofilizaron hasta secarse para
proporcionar el productc deseado (39 mg, 67%) como un
s6lido blanco. 'H RMN (DMSO-dg¢) & 11.99 (br s, 1H), 10.81
(s, 1H), 8.46 (t, 1H, J= 5.8 Hz), 8.13 (d, 1H, J= 6.1
Hz), 7.86 {(dd, 1H, J = 13.2, 2.2 Hz), 7.41-7.46 (m, 2H),
7.37(t, 1H, J=9.1 Hz), 7.28-7.32 (m, 2H), 7.13 (t, 3H, J=
9.1 Hz), 6.44 (d, 1H, J= 6.1 Hz), 6.30 (s, 1H), 4.30 (d,
2H, J= 5.5 Hz), 1.39 (d, 4H, J= 2.2 Hz); EM(ESI') m/z
463.1 (M + H)*.

EJEMPLO 252

:Jg,uﬁﬂOF
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N~ (4~ (1H-pirrolo[2,3-b]lpiridin-4-iloxi) -3~fluorofenil) -N- (4- 59’ q

fluorofenil)ciclopropano-1,l-dicarboxamida

A) acido 1-((4-
Fluorofenil)carbamoil)ciclopropanocarboxilico

A una solucién del 4&cido 1,l-ciclopropanocarboxilico
(390 mg, 3.0 mmol, Aldrich) en THF (5 mL) a 0°C se agregd
trietilamina {0.418 mL, 3.0 mmol). La mezcla de reaccidn se
agitd a 0°C durante 30 minutos y se traté con cloruroc de
tionilo (0.219 mL, 3.0 mmol, Aldrich). La mezcla de
reaccién se agité a 0°C durante 30 minutos adicionales, y
se tratd con una solucién de 4-fluorcanilina (333 mg, 3.0
mmol, Aldrich) en 2 mL de THF. La mezcla de reaccién se
agité a 0°C durante 2 h, luego se diluyé con 100 mL del
acetato de etllo y se extrajo con NaOH 1N (10 mL). La fase
acuosa se acidificdé con HCl1l 1N a un pH 1-2. El sélido que

se formé se colecté por filtracién (508 mg, 76%). EM(ESIY)
m/z 224.2 (M + H)".

B) N-(4-(lH-pirrolo[2,3-blpiridin-4-iloxi)-3-fluorcfenil)-N-
(4-fluorofenil)ciclopropano-l,l-dicarboxamida
Se prepard en una manera similar como en la etapa B del

ejemplo 251 (41 mg, 73%). 14 RMN (DMSO-dg¢} & 11.97 (br s, 1lH),
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10.35 (s, 1H), 9.99 (s, 1H), 8.12 (d, 1H, J= 5.5 Hz), 7.85
(d, 1H, J= 13.2 Hz), 7.62 (m, 2H), 7.43 (m, 2H), 7.36 {t, 1H,
J= 9.4 Hz), 7.14 (t, 2H, J= 9.1 Hz), 6.43 (d, 1H, J= 5.5 Hz),
6.29 (s, 1H), 1.46 (d, 4H, J= 2.8 Hz); EM(ESI') m/z 449.1 (M
+ H)*.

T T T
e

N-(4-(3-(2-Aminotiazol-4-il)-1H-pirrolo[2,3-b]piridin~4-~
iloxi)-3-fluorofenil)-1-(4-fluorofenil)-2-oxo-1,2-

dihidropiridina-3-carboxamida

" o XJ

71
-
N~ N
A) 2-Bromo=-1- (4~ (2-fluoro-4-nitrofenoxi)-l1H-pirrolo[2,63-

blpiridin-3-il)etanona

A una solucién de 4-(2-fluoro-4-nitrofenoxi)-1H-
pirrolo([2,3-b]piridina (1.00 g, 3.66 mmol, Compuesto A del
ejemplo 132) en DCE (100 mL) a temperatura ambiente se

agregé cloruro de aluminio (2.43, g, 18.3 mmol, Alfa

530
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RAesar). La mezcla de reaccidén se agité a temperatura
ambiente durante 1 h y luego se tratd con cloruro de
bromoacetilo (7.32 mmol, Aldrich). La mezcla de reaccién
luego se agitd a temperatura ambiente durante 2 h y se
apagd por la adicién de 100 mL del EtOAc, 30 mL de MeOH, y
30 mL de Kp;HPQO; acuocso saturado. Esta mezcla se filtrd a
través de una almohadilla de Celite®. La capa orgénica se
lavé con salmuera, se secéd (MgSO4), y se concentrd in vacuo.
El residuo se purificé por cromatografia instanténea (SiO,
se eluyd con 2-5% MeOH en diclorometano) para proporcionar
el producto deseado (1.12 g, 78%) como un sdlido amarillo
ligero. EM(ESI*) m/z 393.9 (M + H)".

NH;,

F NH,
e
=~/ O
al o~
NN

B) 4~(4-(4-Amino-2-fluorofenoxi)-lH-pirrolo{2,3-b]lpiridin-3-
il)tiazol-2-amina

A una solucidn de 2-bromo-1-{4-(2-fluoro-4-
nitrofenoxi)-1H-pirrolo[2,3-blpiridin-3-il)etanona (392
mg, 1.0 mmol) en Acido acético (10 mL) se agregdé tiourea
{228 mg, 3.0 mmol, Aldrich). La mezcla de reaccién se
agité a temperatura ambiente durante 3 h, y luego se

diluyé con 50 mL del EtOAc. La mezcla de reaccidn se lavd
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con una solucién de NaHCO; acuoso saturado y salmuera. La
capa organica se secd (MgSO4) y se concentrdé in vacuo
para dar un s6lido amarillo ligero. El sdélido se disolvié
en un solvente mezclado (20 mL de THF y 40 mL de MeOH).
Cloruro de amonio (267 mg, 5.0 mmol, EMD) y polvoc de Zn
(327 mg, 5.0 mmol, Aldrich). Luego se agregaron a la
solucién resultante. La mezcla de reaccié4n se agité a
temperatura ambiente durante la noche, se diluyé con 100
mL del EtOAc y se filtré a través de una almohadilla de
Celite®. El filtrado se concentrd in vacuoc y el residuo
resultante se purificé por CLAR ©preparativa. Las
fracciones deseadas se combinaron, se neutralizaron con
la solucidén NaHCO; acuosa saturada, y se concentraron a
presién reducida. El sélido que se formé se colectd por
filtracidén (194 mg, 57% durante dos etapas). EM(ESI*) m/z

342.2 (M + H)*

D) N=-(4-(3-(2-Aminotiazol-4-il)-1H-pirrolo[2,3-b]lpiridin—-4-
iloxi)-3~fluorcfenil)-1- (4~fluorofenil)-2-oxo-1,2-
dihidropiridina-3-carboxamida

Se prepardé en una manera similar como en la etapa C
del ejemplo 242 (5.6 mg, 12%). 'H RMN (CD3OD) & 8.60
(dd, 1H, J= 5.5, 1.7 Hz), 8.08 (d, 1H, J= 5.5 Hz),
7.90-7.88 (m, 2H), 7.67 (s, 1H), 7.45-7.42 (m, 2H),

7.29 (d, 1H, J= 5.5 Hz), 7.25-7.18 (m, 4H), 6.65 (t,
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1H, J= 7.4 Hz), 6.43 (d, 1H, J= 6.1 Hz); EM(ESI') m/z
557.1 (M + H)*.

F
NH2 \
&
~ N o 0 F
/ =

N-(4~-(3-(2-Aminotiazol-4-i1il1)-1H-pirrolo[2,3-b]piridin-4~
iloxi) -3-fluorofenil) -2, 6-difluorcbenzamida, sal del #&cido
trifluoroacético

A una solucién de 4-(4-(4-amino-2-fluorofenoxi)-1H-
pirrclo[2,3-b]piridin-3~il)tiazol-2-amina (20 mg, 0.06
mmol, Compuesto B del ejemplo 253) en 0.5 mL de piridina a
-20°C se agregd una solucién de cloruro de 2,6-
difluorcobenzoilo (10.6 mg, 0.06 mmol, Aldrich) en 0.3 mL de
diclorometano. La mezcla de reaccidn se agitdé a -20°C
durante 30 minutos y se apagdé por la adicién de MeOH (0.5
mL). La mezcla de reaccién se concentré in vacuo y el
residuo resultante se purificé por CLAR preparativa. Las
fracciones deseadas se combinaron, se concentrarcn a
presién reducida, y se liofilizaron para proporcionar el
productc deseado ({sal TFA, 9.2 mg, 22%) como un sdlido

blanco. 'H RMN (CDsOD) & 8.10 (d, 1H, J= 6.1 Hz), 7.68 (s,

"1H), 7.48-7.37 (m, 2H), 7.24 (t, 1H, J= 8.3 Hz), 7.05-7.01
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(m, 3H), 6.86 (s, 1H), 6.46 {(d, 1H, J= 5.5 Hz); EM(ESI') m/z
482.1 (M + H)*'.

EJEMPLO 255

7 1 .
HN

1-(4-({3-(2-(Dimetilamino)acetil) ~-1H~-pirrolo[2,63~-
blpiridin-4-iloxi)-3-fluorofenil)-3-(2-(4-

fluorofenil)acetil)urea

NOy
{ p XF

00

ab

o

N~ N
B) 2-(Dinntilamino)-1-(4-(2-£1uoro—4-nitrofenoxi)-in—

pirrolo[2,3-b]lpiridin-3-il)etancna

A una solucién de 2-bromo-1-(4-(2-fluoro-4-
nitrofenoxi)-1H-pirrolo[2,3-b]lpiridin-3-il)etanona (96 mg,
0.24 mmol, Compuesto A del ejemplo 253) en THF (5 mL) a 0°C
se agregé dimetilamina (solucién 1.0 M en THF, 0.72 mL,
0.72 mmol). La mezcla de reaccién se agité a 0°C durante 1
h y se concentrdé a presiédn reducida para dar el producto

deseado (80 mg, 93%) como un sélido amarillo ligero, el

cual se lavé con agua fria y se sectd al aire. EM (ESI') m/z
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359.2 (M + H)*.

C) 1-(4-(4-Amino-2-fluorofenoxi)-1HB-pirrolo[2,3-b]lpiridin-3-
il)-2-{dimetilamino) etanona

A una solucién de 2-(dimetilamino)-1-(4-{2-fluoro-4-
nitrofenoxi)-1H-pirrolo{2,3-b]jpiridin-3-il)etanona (80 mg,
0.22 mmol) en un solvente mezclado (5 mL de THF y 5 mL de
MeOH) se agregaron cloruro de amonio (64.2 mg, 1.2 mmol, EMD)
y polvo de Zn (78.4 mg, 1.2 mmol, Aldrich). La mezcla de
reaccién se agité a temperatura ambiente durante la noche, se
diluyé con 30 mL del EtOAc y se filtré a través de una
almohadilla de Celite®. E1l filtrado se concentré in vacuo y
el residuo resultante se purificé por CLAR preparativa. Las
fracciones deseadas se combinaron, se neutralizaron con una
solucién de NaHCOs acuoso saturado, y se concentr$ in vacuo.
El sélido que se formé se colectd por filtracién (51 mg, 71

%). EM(ESI*) m/z 328.1 (M + H)".

D) 1-(4-(3-(2-(Dimetilamino)acetil)-1B-pirrolo[2,3-b]piridin-
4-1loxi) -3-fluorofenil)-3-(2-(4-fluorofanil)acetil)urea

Se prepard en una manera similar como en la etapa C del
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ejemplo 132 (5.7 mg, 11 %). H RMN (CDOD) & 10.67 (s, 1H), 8.27 (s, 6819
1H), 8.08 (d, 14, J= 6.1 Hz), 7.65 (d, 1H, J= 12.6 Hz), 7.24-7.16
(m, 4H), 6.96 (t, 2H, J= B.8 Hz), 6.45 (d, 1H, J= 5.5 Hz), 4.74 (s,

2H), 3.60 (s, 2H), 2.86 (s, 6H); EM(ESI") m/z 508.2 (M + H)".

10

15

20

25

2,6-Difluoro-N- (3-fluoro—-4- (3~ (2- (3-hidroxipirrolidin-1-

il)acetil) -1H-pirrolo[2,3-blpiridin-4-iloxi) fenil)benzamida

Se prepardé en una manera similar como en el ejemplo 254. 4

RMN (CD;OD) & 8.29 (d, 1H, J= 6.6 Hz),

7.80 (dd, 1H, J= 12.7,2.2 Hz),

7.46-7.38 (m, 2H),

J= 9,1 Hz), 7.03 (t, 2H, J= B.3 Hz),

5.01-4.86 (m, 2H), 4.49-4.46 (m, 1H),

B.13 (d, 1H, J= 5.5 Hz),

7.23 (t, 1H,

6.53 (d, 1H, J= 5.5 Hz),

3.77-3.64

(m,

2H),

3.35-

3.06 (m, 2H), 2.25-1.98 (m, 2H); EM(ESI%) m/z 511.2 (M + H)*.

EJEMPLO 257

o
N

QoMY
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2,6~-Difluoro-N- (3-fluoro-4-(3—-(2- (d-metilpiperazin-1-il)acetil)-
1H-pirrolo[2,3-b]piridin~4-iloxi) fenil)baenzamida

Se preparé en una manera similar comc en el ejemplo 254.

'H RMN (CDOD) & 8.23 (s, 1H), 8.11 (d, 1H, J= 5.5 Hz), 7.79

(dd, 1H, J= 12.1, 2.2 Hz), 7.46-7.34 (m, 2H), 7.16 (t, 1lH, J=

8.8 Hz), 7.03 (t, 2H, J= 8.3 Hz), 6.53 (d, 1H, J= 6.1 Hz),

4.11 (s, 2H), 3.21-2.92 (m, BH), 2.76 (s, 3H); EM(ESI') m/z

524.3 (M + H)*.

Qoo
X,

N- (3-Fluoro-4-(3- (2- (4-metilpiperaxin-l-il)acetil)-1H-
pirrolof[2,3-b]lpiridin-4-iloxi)fenil)-1-(4-fluorofenill) -2-
oxo-1l,2~dihidropiridina-3-carboxamida

Se prepardéd en una manera 8imilar como en el ejemplo
253. 'H RMN (CDsOD) & 8.59 (dd, 1H, J= 7.2, 2.2 Hz), B8.53
(s, 1H), B8.08 (d, 1H, J= 5.5 Hz), 7.89-7.85 (m, 2H), 7.44-
7.41 (m, 2H), 7.28-7.18 (m, 3H), 7.15 (1, 1H, J= 8.8 Hz),
6.65 (1, 1H, J= 6.7 Hz), 6.48 (d, 1H, J= 5.5 Hz), 4.13 (s,
2H), 3.21-2.89 (bm, 8), 2.76 (s, 3H); EM(ESI*} m/z 599.2 (M

+ H)*Y.

587
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P cnnnel
|
NN

1-(3-Fluoro-4-(3-(2- (4-metilpiperazin-l-il)acetil)-1H-
pirrolo[2,3-b]lpiridin-4-iloxi)fenil)~-3-(2-(4-
fluorofenil) acetil)urea

Se prepard en una manera similar comc en el ejemplo 255.

H RMN (CD;OD) & B8.28 (s, 1H), 8.12 (d, 1H, J= 6.1 Hz), 7.66

(dd, 1H, J= 10.1, 2.8 Hz), 7.28-7.16 (m, 4H), 6.97-6.92 (m,

1H, J= 6.1 Hz), 4.43 (s, 2H),
2.82 (s, 3H); EM(ESI*) m/z

3H), 6.51 (d, 3.88 (s, 2H),

3.49 (s, 2H), 3.37-3.20 (m, 4H),

563.2 (M + H)™ .

EJEMPLO 260
R, YT e
/ l: |
N N

1-(3-Fluoro-4-(3-(2- (3-hidroxipirrolidin-l-il)acetil)-1H-
pirrolo[2,3~blpiridin-4-iloxi) fenil) -3~ (2~ (4~

fluorofenil)acetil)urea
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Se prepard en una manera similar comc en el ejemplo 255.

H Rl:dN (CD;0OD) 8 10.69 (s, 1H), B.27 (d, 1H, J= 8.8 Hz), 8.09

(d, 1H, J= 5.5 Hz), 7.66 (d, 1H, J= 12.7 Hz), 7.27-7.16 (m,

4H), 6.98 (t, 2H, J= 8.

(m, 1H), 4.49-4.44 (m,

8 Hz), 6.47 (d, 1H, J= 5.5 Hz), 4.99

ZH)' 3-90_3-68 (m' 2H)' 3- 62 (S' 2H)'

3.37-3.09 (m, 2H), 2.15-1.92 (m, 2H); EM(ESI*) m/z 550.1 (M +

H)*.

N

\
/|\
NN

2-Fluoro-N- {3-fluoro~-4-(3-(Piridin-4-il)-1H-pirrolo[2,3-

b]piridin-4-iloxi)fenil)-6-metoxibenzamida
X
0

)

ol

A)

hY

4= (2-Fluoro—4-nitrofenoxi)-1-{(2-

(trimetilsilil)etoxi)metil)-1R-pirrolo[2,3-b]piridina

A una solucién

pirrolo[2,3-b]piridina

de

(1.68 g,

4-(2-fluoro-4-nitrofenoxi)-1H-

6.15 mmol,

Compuesto A del
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ejemplo 132) en 20 mL de DMF a -40°C se agregd hidruro de sodio
(271 mg, 6.77 mmol, 60% en aceite mineral, Aldrich). La mezcla
de reaccién se agité a 0°C durante 30 minutos, se enfrié a -
40°C, y se traté con cloruro de 2-(trimetilsilil)etoximetilo
(1.20 mL, 6.77 mmol, Aldrich). La mezcla de reaccidén se agitd a
temperatura ambiente durante 1 h, se apagd por la adicién de
agua fria (40 mL) y se extrajo con EtOAc (3 x 100mL). Los
extractos orginicos combinados se secaron (MgSOy) y se
concentraron in vacuo para dar el producto deseado (2.40 g,

97%) como un sélido café. EM(ESI') m/z 404.2 (M + H)*.

&)

/
of\—-ﬂ\—

/“'z\E

B) 3-Bromo-4-(2-fluoro-4-nitrofenoxi)-1-((2-
(trimaetilsilil)etoxi)metil)-l1H-pirrolo[2,3-b]lpiridina

A una soluciébn de 4-(2-fluocro-4-nitrofenoxi)-1-((2~
(trimetilsilil)etoxi)metil)-1H-pirrolo[2,3-b]lpiridina
(2.40 g, 5.96 mmol) en 20 mL de acetonitrilo a 0°C se
agregd una solucién de NBS (1.01 g, 5.69 mmol, Aldrich) en
10 mL de acetonitrilo. La mezcla de reaccién se agitd a
0°C durante 30 minutos, se apagd por la adicién de agua
fria (50 mL), y se extrajo con EtOAc (3 x 120 mL). Los

extractos organicos combinados se secaron (MgSO4) y se
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concentraron in vacuo. El residuo se purificé por
cromatografia instanténea (51032, se eluyb con
diclorometano) para proporcionar el producto deseado (2.70

g, 94%) como un aceite amarillo ligero. EM (ESI*) m/z 482.9

(M + H)*.
S O
\ /7 o
4 |\‘
o
0™\_si”
A"
C) 4-(2~Fluoro-4d-nitrofenoxi)~3-(piridin-4-il)~-1-((2-

(trimetilsilil)etoxi)metil)-1H-pirrolo[2,3-blpiridina

Un tubo sellado se cargd con una solucién de 3-bromo-
4-(2-fluoro-4-nitrofenoxi)-1-((2-
(trimetilsilil)etoxi)metil}-1B-pirrolec([2,3-blpiridina (480
mg, 1.0 mmol) en tolueno (5 mL), 4&cido piridin-4-
ilbor6nico (246 mg, 2.0 mmol, Lancaster), 0.5 mL del
etanol, y fosfato de potasio (1.0 mL, solucién 2M, 2.0
mmol). Se burbujeé el argbn a través de una mezcla durante
15 minutes, y la mezcla de reaccidén se tratd con
tetraquis(trifenilfosfina)Pd(0) (58 mg, 0.05 mmol, Strem).
El tubo se selld y la mezcla se calentd a 95°C durante 18
h con agitacidédn vigorosa. La mezcla de reaccidn luego se
enfrié a temperatura ambilente y se diluyé con EtOAc. La

mezcla se lavé con una scoluciédn NaHCO3 acuosa saturada y

-

9

Y
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salmuera, se secd (MgSO,s), y se concentré in vacuo. El1
residuo se purificdé por cromatografia instantdanea (SiO2, se
eluyd con 2% de MeOH en diclorometanc) para dar el
producto deseado (237 mg, 49%) como un aceite café espeso.

EM(ESI*) m/z 481.1 (M + H)*.

L) ::@/NHZ

74 | ~
N -
H N

D) 3-Fluoro-4~-(3-(piridin-4-il) -1H-pirrolo[2,3-b]lpiridin-4-
iloxi)bencenamina

A una solucidn de 4-(2-fluoro-4-nitrofenoxi)-3-
(piridin-4-il)-1-((2-(trimetilsilil)etoxi)metil)-1H-
pirrolo[2,3-b]lpiridina (237 mg, 0.49 mmol) en un solvente
mezclado (8 mL de MeOH y 4 mL de THF) se agregaron cloruro
de amonio {131 mg, 2.49 mmol, EMC) y polvo de zinc (163 mg,
2.49 mmol, Aldrich). La mezcla de reaccién se agité a
temperatura ambiente durante 3 h, se diluyé con EtOAc k40
mL), y se filtré a través de una almohadilla de Celite®. El
filtrado se concentré in vacuo para dar un sélido. EM(ESIY)
m/z 451.3 (M + H)*. El sélido se disolvié en 15 mL de THF y
se traté con TBAF (4 mL, solucién 1.0 M en THF, Aldrich} y
etano-1,2-diamina (0.4 mL, Aldrich). La mezcla de reaccidén
se pusé a reflujo durante 16 h, se enfrié a temperatura

ambiente, se diluyé con EtQAc, se lavé con salmuera, se
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secd (MgSO4), y se concentrd in vacuo. El1 residuo se
purificé por cromatografia instantdnea (SiOz;, se eluyd con
2-5% MeOH en diclorometano) para proporcionar el producto
deseado {127 mg, B81% durante dos etapas). EM (ESI*) m/z

321.2 (M + H)*.

E) 2-Fluoro-N-(3-fluoro-4-(3- (piridin-4-il) -1B-pirrolo{2, 3-
b]lpiridin-4-iloxi)fenil) -6-metoxibenzamida

Se prepard en una manera sSimilar como en el ejemplo
254 (3.2 mg, 7%). 'H RMN (DMSO-d¢) & 12.92 (s, 1H), 10.80
(s, 1H), 8.72 (d, 2H, J= 7.2 Hz}, 8.44 (s, 1H}, 8.31 (d,
2H, J= 7.2 Hz), B8.16 (d, 2H, J= 5.5 Hz), 7.94-7.86 (m, 1lH),
7.55-7.41 (m, 2H), 6.97-6.91 (m, 1H), 6.88 (t, 1H, J= 8.8
Hz), 6.45 (d, 1H, J= 5.5 Hz), 3.78 (s, 3H); EM(ESI*) m/z
473.1 (M + H)*.

4
B W

2-Fluoro-N-(3-fluoxo-4~-(3- (piridin-4~il)-1H-pirrolof2,3-
blpiridin-4-iloxi)fenil)benzamida

Se preparé en una manera similar como en el ejemplo 261.
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4 RMN (DMSO-dg) 8 12.97 (s, 1H), 10.76 (s, 1H), B.78 (d, 2H,
J= 8.8 Hz), 8.50 (s, 1H), 8.36 (d, 2H, J= 6.1 Hz), 8.23 (d,
1H, J= 5.5 Hz), 7.96 (d, 1H, J= 8.8 Hz), 7.70-7.54 (m, 4H),
7.39-7.35 (m, 2H), 6.50 (d, 1H, J= 5.5 Hz); EM(ESI') m/z

443.1 (M + H)*.

EJEHPLO263F
H
NS e
\ 4 ojgo F
I\
o

2,6-Difluoro~N-(3-fluoro-4~(3-(piridin-4-il)~-1H-pirrcolo[2,3-
blpiridin-4-iloxi) fenil)benzamida

Se prepar® en una manera similar camo en el ejemplo 261. H RMN

(OMSO—dg) & 12.89 (s, 1H), 11.10 (s, 1H), B8.70 (d, 2H, J= 6.6 Hz), 8.42

(s, 1H), B8.27 (d, 2H, J= 6.6 Hz), B.16 (d, 1H, J= 5.5 Hz), 7.86 (d, 1H,

J= 11.6 Hz), 7.58-7.48 (m, 3H), 7.23 (t, 2H, J= 8.3 Hz), 6.45 (d, 1H,

5.5 Hz); EM (EST') m/z 461.1 (M + H)*.

T
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1-(4- (3- (2-Mminotiarol -4-il) -1H-pirrolo[2,3-bipiridin-4-iloei) -3~ gcé

fluorofenil) -3~ (2- (-fivorofenil) acetil)urea, sal del acido
triflucroacatico
A una sclucién de 4-(4-(4-amino-2-fluorofenocxi)-1H-pirrolo[2,3-
blpiridin-3-ill)tiazol-2-amina (34 mg, 0.1 mmol, Compuesto B del
ejemplo 253) en un solvente mezclado (0.5 mL de DMF y 0.5 mL de THF) a
temperatura ambiente se agregd una solucién de 2-(4-fluorofenil)acetil
isocianato en tolueno (0.4 M, 0.25 ml, 0.1 mmol, Compuesto C del
Ejemplo 4). la mezcla de reaccién se agité a temperatura ambiente
durante 1 h, se concentré in vacuo y el residuc resultante se purifichd
por CLAR preparativa. La fracciones deseadas se cambinaron, se
concentraron a presién reducida, y se liofilizaron para proporcicnar el
producto deseado (sal TFA, 21.2 mg, 28%) como un sélido blanco. *H RMN
(CpoD) & 10.69 (s, 1H), 8.08 (d, 1H, J= 5.5 Hz}, 7.68 (s, 1H), 7.66
(d, 14, J= 12.1 Hz), 7.26-7.18 (m, 4H), 6.98 (t, 2H, J= B.8 Hz), 6.84
(s, 1H), 6.42 (d, 1H, J= 6.1 Hz), 3.62 (s, 2H); EM(ESI') m/z 521.1 (M +
H)*.
EJEMPLO 265
3 O TTQ
\ 4 o 0 O F
i ) I L\
NN
1-(3-Fluoro-4-(3-(piridin-3-il)-1H-pirxrolof2,3-
blpiridin-4-iloxi)fenil)-3-(2-(4-

fluorofanil)acetil)urea
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Se preparé en una manera similar como en el ejemplo
264. 'H RMN (DMSO-dg) & 12.71 (s, 1H), 11.04 (s, 1H), 10.61
(s, 1H), 9.18 (s, 1H), 8.84 (d, 1H, J= 8.3 Hz), B8.74 (d,
1H, J= 5.5 Hz), 8.20 (d, 1H, J= 5.5 Hz), B.12 (s, 1H), 8.06
(dd, 1H, J= 8.3, 2.8 Hz), 7.78 (dd, 1H, J= 12.7,2.2 Hz),
7.47 (1, 1H, J= 8.8 Hz), 7.40-7.34 (m, 3H), 7.16 (t, 2H, J=
8.8 Hz), 6.41 (d, 1H, J= 5.5 Hz), 3.75 (s, 2R); EM(ESI*) m/z
500.1 (M + H)*.

EJEMPLO 266
<
y ‘KI"Y@O
\/ o o o E
7 1
N~ N

[3-fluoro-4-(3-piridin-3-il~-1H-pirrolo[2,3-blpiridin-4-
iloxi)-fenil]-amida dal Acido 6-({4-Fluoro-fenil)-l-oxi-
piridina-2-carboxilico

Se prepardé en una manera similar como en el ejemplo 241.
H RMN (DMSO-dg) 8 13.58 (s, 1H), 12.50 (s, 1H), 9.10 (s, 1H),
8.66 (d, 1H, J= 5.5 Hz), 8.32 (dd, 1H, J= 8.2, 2.2 Hz), 8.19
(d, 1H, J= 5.5 Hz), 8.05-8.02 (m, 2H), 7.89-7.85 (m, SH),
7.73 (t, 1H, J= 7.7 Hz), 7.60 (d, 1H, J= 8.8 Hz), 7.50 (t,
1H, J= 8.8 Hz), 7.38B (t, 2H, J= 8.8 Hz), 6.41 (d, 1H, J= 6.5

Hz); EM (ESI') m/z 536.2 (M + H)™'.



10

15

20

25

312

EJEMPLO 267
-
o
=N
\_/ ;j::J’ o © \E:j
4 | ~
NN

N=-(3-Fluoro-4-(3-(piridin-3-il)-1H-pirrolo[2,3-blpiridin-4-
iloxi) fenil) ~2-oxo-1-fenil-1,2-dihidropiridina-3-
carboxamida

Se preparé en una manera similar como en el ejemplo
245, 'H RMN (DMSO-dg) & 12.48 (s, 1H), 12.15 (s, 1H),
9.09 (s, 1H), ©8.65-8.59 (m, 3H), 8.18 (d, 1H, J= 5.5
Hz), 8.15 (dd, 1H, J= 6.6, 2.2 Hz), B8.04-7.99 (m, 2H),
7.88 (m, 1H), 7.59-7.46 (m, 7H), 6.74 (t, 1lH, J= 7.2
Hz), 6.40 (d, 1H, J= 5.5 Hz); EM (ESI') m/z 518.1 (M +

H)*.

N~ (3-Fluoro-4-(3-(piridin-3-il) -1B-pirrolo[2,3-b]piridin-4-

iloxi)fenil)nicotinamida

4%
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Se prepard en una manera sSimilar como en el
ejemplo 254. 'H RMN (DMSO-dg) & 12.65 (s, 1H), 10.96
(s, 1H), 9.22 (s, 1H), 9.18 (s, 1H), 8.84 (t, 2H, J=
5.0 Hz), 8.74 (d, 1H, J= 5.5 Hz), B8.49 (d, 1H, J= 8.3
Hz), 8.21 (d, 1H, J= 5.5 Hz), 8.11 (d, 1H, J= 1.7
Hz), 8.08-8.01 (m, 2H), 7.73-7.69 (m, 2H), 7.54 (t,
1H, J= 8.8 Hz), 6.43 (d, 1H, J= 5.5 Hz); EM{(ESI') m/z
426.2 (M + H)*,

EJEMPLO 269
F
o Y
\ / o;[::r' 0O F
l\

N
2,6-Difluoro~-N-(3-fluoxro-4~-(3-(piridin-3-il)-1H-
pPirrolo[2,3~-b]piridin-4-iloxi)fenil)benzanmida

Se preparé en una manera similar como en el
ejemplo 254. 14 RMN (DMSO-dg) & 11.23 (s, 1H), 9.20
(d, 1H, J= 1.7 Hz), 8.87 (d, 1H, J= 8.3 Hz), B.77 (d,
1H, J= 5.5 Hz), 8.23 (d, 1H, J= 5.5 Hz), B8.55 (s,
1H), 8.08 (dd, 1H, J= 8.2, 2.2 Hz), 7.90 (d, 1lH, J=
13.7 Hz), 7.62-7.55 (m, 3H), 7.27 (t, 2H, J= 8.3 Hz),

6.50 (d, 1H, J= 5.5 Hz); EM(ESI*) m/z 461.1 (M + H)*.

543
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EJEMPLO 270

1-{(3-Fluoro-4-(3-(2,2,2-tricloroacetil)-1H-
pirrolo[2,3-b]piridin-4iloxi)fenil)-3-(2-(4-

fluorofanil)acaetil)urea

F NHy
Clcl o ;:Ef:]’

cl

L .
N "n

A) lu({4=-(4-Amino-2-fluorofenoxi)-lH-pirrolo[2,3-b]lpiridin-3-
il)-2,2,2-tricloroetanona

A una solucién de 4-(2-fluoro-4-nitrofenoxi)-1H-
pirrole[2,3-blpiridina (546 mg, 2.0 mmol, Compuesto A del
ejemplo 132) en 100 mL de dicloroetano a temperatura ambiente
se agregdé cloruro de aluminioc (1.33 g, 10 mmel, Alfa Aesar).
La mezcla de reacciédn se agité a temperatura ambiente durante
30 minutos, se traté con cloruro de tricloroacetilo (0.34 mL,
3.0 mmol), y luego se agitdé a 45°C durante 5 h. Después de
enfriarse a 0°C, Se agregd agua con hielo (30 mL) a la mezcla

y se ajusté el pH hasta 7-8 con una solucién K;HPO4 acuosa. La

60"0]
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mezcla luego se filtré a través de wuna almohadilla de
Celite®. La capa organica se secd (MgS0Q,), se concentré in
vacuo y el residuo resultante se purificé por cromatografia
instanténea (5102, se eluyd con MeOH al 2-7% .en
diclorometano) para proporcionar la 2,2,2-tricloro-1-(4-(2-
fluoro-4-nitrofenoxi)-1H-pirrolo([2, 3-b]lpiridin-3-il)etanona
(498 mg, 60%). EM (ESI') m/z 417.9 (M + H)*.

A una solucidén del intermediario de arriba (83 mg, 0.2
mmol) en un solvente mezclado (3 mL de MeCH y 2 mL de THF) se
agregaron cloruro de amonio (53.5 mg, 1.0 mmol, EMC) y polvo
de zinc (65.4 mg, 1.0 mmol, Aldrich). La mezcla de reaccidn
se agitdé a temperatura ambiente durante 3 h, se diluyé con
EtOAc (10 mL), y se filtré a través de una almohadilla de
Celite®. E1 filtrado se concentrdé in vacuo para dar el
producto deseado (78 mg, 100%) como un sélido. EM(ESI*) m/z
390.1, 392.1 (M + H)*.

C) 1-(3-Fluoro-4-{3-(2,2,2-tricloroacetil)-1H-pirrolo[2,3~
blpiridin-4-iloxi) fenil)-3-(2- (4-fluorofenil)acetil)urea

Se preparé en una manera similar como en el ejemplo 264
(33 mg, 37%). H RMN ({(DMSO-dg) & 13.18 (s, 1H), 11.02 (s, 1H),
10.57 (s, 1H), 8.62 (s, 1H), 8.25 (d, 1H, J= 5.5 Hz), 7.78
(dd, 1H, J= 10.5, 2.2 Hz), 7.38-7.35 (m, 3R), 7.28 (t, 1lH, J=
9.4 Hz), 7.18 (t, 2H, J= 8.8 Hz), 6.52 (d, 1H, J= 5.5 Hz),

3.75 (s, 2H); EM(ESI*) m/z 567.05 (M + H)*.

g0
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EJEMPLO 271
NN 6ol
e XITTOL
= |
+ i

1-(4-(3-((piridin-3-ilmatil)carbamoil)-1H-pirrolo{2,3-
blpiridin—-4-iloxi)-3-fluorofenil)-3-(2- (4~
fluorofanil)acetil)uraa

A una solucidn de l-(3-fluoro-4-(3~(2,2,2~
tricloroacetil)-1H-pirrolo[2, 3-blpiridina 4-iloxi)fenil)~-3-
(2-(4-fluorofenil}acetil)urea (7.0 mg, 0.012 mmol, Ejemplo
270) en 0.5 mL de DMF se agregé 3-(aminometil)piridina (10
mg, 0.092 mmol, Aldrich). La mezcla de reaccién se agité a
temperatura ambiente durante lh, y se apagd por la adicién de
1 mL de agua fria. El precipitado que se formdé se colecté por
filtracidén, se lavoé con agua fria (1 mL) y acetonitrilo frio
(1 mL) y se secd bajo vacio para proporcionar el produgto
deseado (4.3 mg, 64%) como un sélido blanco. 1H RMN (DMSO-ds)
6 12.38 (s, 1H), 11.03 (s, 1H), 10.57 (s, 1H),. 8.48 (s, 1H),
8.40 (t, 1H, J= 5.5 Hz), B.34 (d, 1H, J= 3.3 Hz), 8.11 (d,
l1H, J= 5.5 Hz), 8.00 (s, 1H), 7.73 (d, 1H, J = 13.2 Hz), 7.65
(d, 1H, J= 7.7 Hz), 7.37-7.29 (m, 4RH), 7.16 (t, 3H, J= 8.8
Hz), 6.34 (d, IH, J= 5.5 Hz), 4.48 (d, 2H, J= 5.5 Hz), 3.74
(s, 2H); EM(ESI') m/z 567.1 (M + H)".
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pepsncy

N-{4- (1H-pirrolo[2,3-b]lpiridin-4-iloxi)-3-fluorofenil)~1- (4-

fluorofenil) -2-oxopirrolidina-3~carboxamida

A) Acido 1-(4-Fluorofenil)-2-oxopirrolidina-3-carboxilico

A una solucién de 6,6-dimetil-5, 7-dioxaspiro[2,5] -
octano-4,8-diona (1.02 g, 6.0 mmol, Aldrich) en 3 mL de DMF
se agregd 4-fluorobencenamina (666 mg, 6.0 mmol, Aldrich). La
mezcla de reaccién se agitd a temperatura ambiente durante la
noche. La mezcla de reaccién se vacidé en agua fria (10 mL).
El precipitado que se formé se colecté por filtracidn, se
lavé con agua, y se secd bajo vacio para proporcicnar el
producto deseado (980 mg, 73%) como un sélido color marrén.

EM(ESI*) m/z 224.3 (M + H)*.

B) N-(4-(lH-pirrolo[2,3-b]piridin-4-iloxi)-3-fluorofenil)-1-
(4-fluorofenil) -2-oxopirrolidina-3-carboxamida

Se preparé en una manera similar como en la etapa B del

Lol
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ejemplo 251 (98 mg, 49%). 'H RMN (DMSO-d¢) & 11.76 (s, 1H),
10.63 (s, 1H), 8.06 (d, 1H, J= 5.5 Hz), 7.86 (dd, 1H, J=
13.2, 2.2 Hz), 7.71-7.68 (m, 2H), 7.45-7.36 (m, 3H), 7.25 {(t,
2H, J= 8.8 Hz), 6.38 (d, 1H, J= 6.5 Hz), 6.22 (dd, 1H, J=
3.3, 2.2 Hz), 3.94-3.89 (m, 2H), 3.77 (1, 1K, J= 8.5 Hz),

2.49-2.33 (m, 2H); EM(ESI') m/z 449.2 (M + H)*.

O & Yo
e

N- (3-Fluoro—4- (3~ (piperidin-l1-ilmatil)-1H-pirrolo[2, 3-b] piridin—4-

1led) fenil) —-1- (4-fluorofenil) -2-oxopirrolidina-3-carhoxamida, sal dal

A una solucién de N-(4-(1H-pirrolo[2,3-b]lpiridin-4-iloxi)-3-
flucrofenil)-1-(4-fluorofenil) -2-oxopirrolidina—3-carboxamida (22.4 mg,
0.05 mmol, Campuesto B del ejemplo 272) y parafommaldehido (2.4 mg,
0.08 mmol) en un solvente mezclado (1 mL de isopropanol y 0.2 mlL de
IMF) se agregd piperidina (8.5 mg, 0.1 mmol). La mezcla de reaccién se
calentd a B5°C durante 7 h, se concentrd in vacuo, y el residuo
resultante se purificd por CIAR preparativa. Las fracciones deseadas se
liofilizaron para dar el producto deseado (sal TFA, 3.4 mg, 13%) camo
un sélido blanco. H RMN (CDOD) & 8.15 (d, 1H, J= 5.5 Hz), 7.91 (dd,

14, J= 11.0, 2.2 Hz), 7.67-7.63 (m, 3H), 7.48-7.38 (m, 2H), 7.15 (t,

602
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24, J- 8.8 Hz), 6.45 (d, 1H, J= 5.5 Hz), 4.64 (s, 2H), 3.99-3.95 (m, éol.,l.
24), 3.81 (t, 14, J= 8.8 Hz), 3.61-3.59 (m, 2H), 3.10-3.06 (m, 2H),
2.61-2.47 (m, 2H), 1.97-1.93 (m,2H), 1.81-1.71 (m, 4H); EM(ESI+) m/z

546.2 (M + H)*.

EJEMPLO 274
o XY
10 NN
N~ (3-Fluoro—4- (3- (pirrolidin-l1-ilmetil)~1H-pirrolo[2, 3-b]piridin-4-
ilcori) fenil) -1- {4-fluorofenil) -2-oxopirrolidina-3-carboxamida
Se prepard en una manera similar como en el ejemplo 273. H RMN

(DMSO—dg) 6 12.13 (s, 1H), 10.62 (s, 1H), 8.04 (d, 1H, J= 5.5 Hz), 7.84
(dd, 1H, J= 13.2, 2.2 Hz), 7.65-7.62 (m, 3H), 7.43-7.39 (m, 2H), 7.19

15
(1, 2H, J= 8.8 Hz), 6.25 (d, 1H, J= 6.5 Hz), 4.54 (d, 2H, J= 3.3 Hz),
3.91-3.85 (m, 2H), 3.72 (t, 1H, J= 8.5 Hz), 3.38-3.37 (m, 2H), 3.20-
3.77 (m, 2H), 2.38-2.31 (m,2H), 1.95-1.91 (m, 2H), 1.81-1.76 (m, 2H);
EM(ESI") m/z 532.2 (M + H)*.

20

O ST TTT

25 NN
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N-(3-Fluoro-4-(3—-( (4-hidroxipiperidin-l-il)metil) -1H-
pPirrolo[2,3-b]lpiridin-4-iloxi)fenil)-1-(4-fluorofenil) -2~
oxopirrolidina-3-carboxamida

Se prepard en una manera similar como en el ejemplo 273.
'H RMN (DMSO-dg¢) & 11.71 (s, 1H), 10.88 (s, 1H), 8.00 (d, 1H,
J= 5.5 Hz), 7.79 (dd, 1H, J= 12.7, 2.2 Hz), 7.67-7.64 (m,
2H), 7.30-7.35 (m, 3H), 7.20 (t, 2H, J= 8.8Hz), 6.30 (d, 1H,
J= €.5 Hz), 6.16 (s, 1H), 4.51 (d, 1H, J= 4.4Hz), 3.83-3.79
{m, 2H), 3.38 (m, 1H), 3.70-2.69 (m, 5H), 2.28-2.19 (m, 3H),

1.65-1.62 (m, 2H), 1.37-1.26 (m, 2H); EM(ESI') m/z 562.2 (M +
H)*.

EJEMPLO 276
F FD,HT”Y\Q\
(o) ° 0 F
=
L .

4
NN

1-(4-(3-(3-Fluorcbencil)-1H-pirrolo[2,3-b]piridin-4-iloxi)-3-

fluorofenil) -3-(2- (4-fluorofaenil)acetil)urea
O

==
P>
N

A) 4-(3-(3-Fluorcbencil)-l1H-pirrolo[2,3-b]lpiridin-4-iloxi)-3-

405
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fluorcbancenamina
A una solucién de 4-(lH-pirrolo(2,3-b]piridin-4-iloxi)-3-

fluorobencenamina (49 mg, 0.2 mmol, Compuesto B del ejemplo 132)

en 2 mL de metancl se agregaron hidréxido de sodio (40 mg, 1.0

mmol, EMD)} y 3-fluorobenzaldehido (62 mg, 0.5 mmol, Aldrich). La
mezcla de reacclén se agitdé a temperatura ambiente durante 16 h,
se vacid en agua fria (5 mL), y se extrajo con EtOAc (3 x 30
mL). Los extractos organicos se secaron (MgS0y4) y se
concentraron in vacuo. El1 residuo se disolvié en 2 mL de
diclorometano, y se traté con 1 mL de TFA y 0.2 mL de
trietilsilana (Aldrich). La mezcla de reaccién se agitd durante
1l h y se concentrd a presién reducida. El residuo se purificéd
por CLAR preparativa y las fracciones deseadas se combinaron, se
concentraron in vacuo, se neutralizaron con una solucién NaHCO;
acuosa saturada, y se extrajeron con diclorometano. Los
extractos organicos se secaron (MgSQOs) y se concentraron in
vacuo para dar el compuesto deseado (12.1 mg, 35% durante dos

etapa). EM (ESI*) m/z 351.4 (M + H).

B) 1-(4-(3-(3-Fluorcbencil)~-l1lH-pirrolo[2,3-b]lpiridin-4-
iloxi) -3-fluorofenil)-3-(2- (4-fluorofenil)acetil)urea

Se preparé en una manera similar como en el ejemplo
264 (3.4 mg, 11 %). H RMN (DMSO-d¢) & 11.58 (s, 1H), 10.96
(s, 1H), 10.49 (s, 1H), 7.95 (d, 1H, J= 5.5 Hz), 7.67 (dd,

1H, J= 11.6, 2.1 Hz), 7.31-6.67 (m, 12H), 6.10 (d, 1lH, J=

600
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5.5 Hz), 4.09 (s, 2H), 3.68 (s, 2H); EM(ESI*) m/z 531.2 (M + 607,

H)*.

EJEMPLO 277

%ﬁ“ﬁm

N-(4~-(3- (3-Fluorcbencil)-1H-pirrolo[2,3~b]piridin-4~iloxi)~3-
fluorofenil)-1-(4-fluorofenil)-2-oxopirrolidino-3-carboxamida

Se prepard en una manera similar como en el ejemplo 273.
'H RMN (DMSO-dg) & 11.74 (s, 1H), 10.62 (s, 1H), 8.03 (d, 1H,
J= 5.5 Hz), 7.84 (dd, 1H, J= 12.7, 2.2 Hz), 7.71-7.68 (m,
2H), 7.41 (d, 1H, J= 8.8 Hz), 7.30 ({(d, 14, J= 1.7 Hz), 7.26-
7.22 (m, 3H), 7.16 (t, 1H, J= B.5 Hz), 7.08 {d, 1H, J= 7.7
Hz), 7.01 (d, 1H, J= 10.4 Hz), 6.94 (t, 1H, J= 8.8 Hz), 6:22
(d, 1H, J= 5.5 Hz), 4.17 (s, 2H), 3.94-3.90 (m, 2H), 3.76 (t,

1H, J= 8.5 Hz), 2049-2.35 (m, 2H); EM(ESI*) m/z 557.2 (M +
H)*.
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N-({4-(1B-pirxolo[2,3-b]lpiridin-4-iloxi) -3~-fluorofenil) -2~ é;Uég
fluoro-6-metoxibenzamida
Se prepard en una manera similar como en el ejemplo 261
(12.1 mg, 31 %). 'H RMN (DMSO-dg) 8 11.97 (s, 1H), 10.86 (s,
1H), 8.14 (d, 1H, J= 5.5 Hz), 7.92 (dd, 1H, J= 13.2, 2.2 Hz),
7.54-7042 (m, 4H), 7.03 (d, 1H, J= 8.2 Hz), 6.95 (t, 1lH, J=
8.8 Hz), 6048 {(d, 1H, J= 6.1 Hz), 6.35 (d, 1H, J= 1.4 Hz);
EM(ESI*) m/z 396.2 (M + H)*.

EJEMPLO 279
YTV

o

N~ N
1- (4~ (1E-pirrolo[2,3-b]piridin-4-iloxi)-3-fluorofenil) -3-(2-
ciclopropilacetil)urea

O=C=N\“/\\‘7

0O

A) 2-Ciclopropilacetil isocianato

A una suspensién de cianato de plata (435 mg, 3.0 mmol,
Aldrich) en 10 mL de tolueno se agregd cloruro de
ciclopropilacetilo (313 mg, 3.0 mmol, Aldrich). La mezcla de
reacclién se puso a reflujo durante 2 h, se enfrié a

temperatura ambiente y se filtré. El1 filtrado se usd como una
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solucién 0.3 M durante la siguiente reaccién.

B) 1-(4~(1H-pirrolo[2,3-b]lpiridin-4-iloxi)-3-fluorofenil)-3-
(2-ciclopropilacetil)urea
Se prepard en una manera similar como en el ejemplo

264 (13.5 mg, 59%). 'H RMN (CDsoD) & B8.03 (d, 1H, J= 5.5

Hz), 7.80-7.7¢ (m, 1H), 7.27-7.24 (m, 3H), 6.41 (d, 1H, J=

5.5 Hz), 6.38 (d, 1H, J= 3.9 Hz), 2.25 (d, 1H, J= 7.2 Hz),

0.64-0.59 (m, 2H), 0.28-0.23 (m, 2H); EM(ESI') m/z 369.2 (M
+ H)*.

EJEMPLO 280

FI:),H\LI,HYA

N~ N

1-(4- (1H-pirrolo[2,3-b]lpiridin-4-iloxi)-3-fluorofenil) -3~

{ciclopropanocarbonil)urea

o=c=NYA

O

A) Ciclopropanocarbonil isocianato

el
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Se prepardé en una manera similar como en la etapa A del
ejemplo 279.
B) 1-{4-(1H-pirrolo[2,3-b]piridin-4-iloxi)-3~fluorofenil) -3~
(ciclopropanocarbonil)urea

Se prepard en una manera similar comoc en la etapa B del
ejemplo 279 (17.2 mg, 60%). H RMN (CDiOD) & 7.93 (d, 1H, J=
5.5 Hz), 7.57 (d, 14, J= 13.8 Hz), 7.12-7.08 (m, 3H), 6.31

(m,2H), 1.02 (m, 2H), 0.90 (m, 2H); EM(ESI') m/z 355.19 (M +
H)*.

1- (2-Ciclopropilacetil) -3~ (3-fluoro—4- (5-metil-6- (2- (dw-

1-il)etoxi)pirrolo[2,1-£][1,2,4] triazin—4—~iloxi) fenil)urea

Se prepard en una manera similar como en el ejemplo 264
usando el compuesto B del ejemplo 45 y Compuesto A del
ejemplo 279 (21.0 mg, 81%). H RMN (CDiOD) & 7.81 (s, 1H),
7.74 (d, 1iH, J= 5.5 Hz), 7.25 (m, 3H), 4.18 (t, 2H, J= 5.5
Hz), 3.35 (t, 2H, J= 1.7 Hz), 2.90 (t, 2H, J= 5.5 Hz), 2.74-
2.54 (m, 4H), 2.45 (s, 3H), 2.33 (t, 4H, J= 2.8 Hz), 1.12 (m,
1H), 0.67-0.64 (m, 2H), 0.29-0.25 (m, 2H); EM(ESI*) m/z 529.3
(M + H)*.

610
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EJEMPLO 282
oYy
~

1—Ciu1m:bmi§.—3— (3-fluoro—4- (S-matil—-6- (2- (4-metilpiperazin-1-

il)etoxi)pirrolo[2,1-Ff] [1,2, 4] triaxin-4-iloxi) fenil) urea

Se preparé en una manera Similar como en el ejeml;lo
264 usando el compuesto B del ejemplo 45 y compuesto A del
ejemplo 280 (20.3 mg, 64%). H RMN (CDsOD) & 10.8B5 (s,
1H), 7.70 (s, IH), 7.76-7.72 (m, 2H), 7.22-7.14 {(m, 2H),
4.14 (t, 2H, J= 5.5 Hz), 2.94 (t, 2H, J= 5.5 Hz), 2.89-
2.60 (m, 4H), 2.78 (s, 3H), 2.34 (s, 4H), 1.70-1.67 (m,
1H), 0.99-0.95 (m, 2H), 0.91-0.86 (m, 2H); EM (ESI*) m/z
512.3 (M + H)".

EJEMPLO 283
N
oo "YQ‘
v T T CL
/4 |\
N

N-(4- (3~ (3-(Dimetilamino) prop-1~inil) -1E-pirrolo[2,3-b]pir
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idin-4-iloxi) -3-fluorofenil)-1-(4-fluorofenil)-2-oxo0-1,2~-

dihidropiridina-3-carboxamida, sal del acido trifluoroacético

PO
|

=

y’

N

1

A) 4- (2-Fluoxro-4-nitrofenoxi) -3-yodo-1lH-pirrolo[2,3-
blpizridina

Una mezcla de 4-(2-fluoro-4-nitrofenoxi)-1H-pirrolo(2,3-
blpiridina (550 mg, 2 mmol, Compuesto A del ejemplo 132) y N-
yodosuccinimida (450 mg, 2 mmol) en CH;Clz (50 mL) se agitéd a
temperatura ambiente durante 1 h. La mezcla se lavdé con
salmuera, se secd sobre MgSO¢, y se pasé a través de una
almohadilla corta de gel de silice, se eluyd con EtOAc. El
filtrado se concentrd 1in vacuo para dar el producto deseado
{rendimiento cuantitativo) como un sbélido amarillo.

CL/EM(ESI*) m/z 400 (M + H)*.
X
|
&1

4
Eoc"

B) tert-Butil 4-(2-fluoro-4-nitrofenoxi) -3-yodo-1H-

bl
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pirrolo[2,3-b]lpiridina-l-carboxilato

A una solucién de 4-(2-fluoroc-4-nitrofenoxi)-3~yodo-1H-
pirrolo[2,3-b]lpiridina (400 mg, 1 mmol) en DMF (10 mL) a -
40°C bajo N, se agregé NaH (60% en aceite mineral, 1.2 mmol).
La mezcla se agitdé a 0°C durante 20 min., y se enfrié a -
40°C. A esta mezcla, se agregd Boc0 (330 mg, 1.5 mmol). La
mezcla se agité a -40°C durante 1 h, se diluyé con una
solucién de citrato de sodio acuoso al 5%, se extrajo con
EtOAc. La capa organica se secd sobre MgS0O, y se concentrd in
vacuo. El compuestc crudo se purificé por cromatografia de
columna instantdnea (gel de silice, 20% EtOAc/ CH.,Cl,;) para
dar el compuesto deseado (460 mg, 92%) comoc un sélido

amarillo. CL/EM(ESI*) m/z 500 (M + H)*.

N ::E::J’NOh
7\

¢ 1
M-N

C) text-Butil 3-(3-{(dimetilamino)prop-l1-inil)-4-(2-£fluoro-4-
nitrofenoxi)-1lH-pirrolo[2,3-b]piridina-l-carboxilato

Una corriente de argébn se burbujed a través de una
mezcla de tert-butil 4-(2-fluoro-4-nitrofenoxi)-3-yodo~l1lH-
pirrolo[2,3-b]piridina-l-carboxilato (200 mg, 0.4 mmol), N,N-
dimetilprop-2-in-l-amina (66 mg, 0.8 mmol),
Pd(dppf)2Cl2:CH2Cl; (33 mg, 0.04 mmol), y Cul (20 mg) en

trietilamina (0.4 mL) y THF (3 mL) durante 5 minutos. La
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mezcla de reaccién se calenté en un tubo sellado a 70°C
durante 2 h y el solvente se retirdé in vacuo. El compuesto
crudo se purificé por cromatografia de columna instanténea
(gel de silice, 5% de MeOH/EtOAc) para proporcionar el
producto deseado (170 mg, 95%) como un aceite amarillo.

CL/EM(ESI*) m/z 455 (M + H)*.

NH;
N\
ab
N
D) 4-(3-(3- (Dimestilamino)prop-l-inil)-1H-pirroloi2, 3-

blpiridin-4-iloxi) -3-fluorocbencenamina

A una mezcla de tert-butil 3-(3-(dimetilamino)prop-1-
inil)-4-(2-fluoro-4-nitrofenoxi)-1H-pirroelo([2,3-blpiridina-1-
carboxilato (170 mg, 0.374 mmol) en THF (10 mL) y MeOH {10
mL), se agregd polvo de zinc (<10 micrones, 500 mg) y NH,Cl
(500 mg). La mezcla de reaccidédn se agitd a temperatura
ambiente durante 2 h, se diluyé con EtOAc, y se filtré a
través de una almohadilla de Celite®. El1 filtrado se lavdé con
una solucién de KHPO; acuoso saturado, se secd sobre MgSO,,
se filtr6é, y se concentrdé in vacuo para proporcionar el
producto deseado (110 mg, 90%) como un sélido amarillo. CL/EM

(ESI*) m/z 325 (M + H)".

blY
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E) N- (4- (3- (3- (Dimetilamino) prop-1-inil) -1H-pirrolo[2} 3-
blpiridin-4-iloxi)-3~-fluorofenil)-1-(4-fluorofenil)-2-oxo-
l,2-dihidropiridina-3-carboxamida, sal dal dcido
trifluoroacético

A una mezcla de 4-(3-(3-(dimetilamino)prop-l-inil)-1H-
pirrolo[2,3-blpiridin-4-iloxi)-3-fluorobencenamina (33 mgqg,
0.1 mmol), d&cido 1-(4-fluorofenil)-2-oxo-1,2-dihidropiridina-
3-carboxilico (46 mg, 0.2 mmol, Compuesto B del ejemplo 242),
y HATU (Perseptive BiosysteEM, 76 mg, 0.2 mmol) en DMF (1
mL), se agregé DIPEA (0.1 mL). La mezcla de reaccién se agitéd
a temperatura ambiente durante la noche y se concentré in
vacuo. El compuesto crudo se purificé por CLAR preparativa, y
las fracciones apropladas se liofilizaron para proporcionar
el campuesto del titulo (15 mg, sal TFA, 23%) camo un sélido amarillo.
‘H RMN (CDyOD) & 8.73 (dd, 1H, J= 7.6, 2.4 Hz), B.14 (d, 1H, J= 5.6 Hz),
8.00-8.16 (m, 2H), 7.74 (s, IH), 7.54-7.60 (m, 2H), 7.30-7.47 (m, 4H),
6.78 (dd, 1H, J= 6.8, 6.8 Hz), 6.47 (d, 1H, J= 5.6 Hz), 4.30 (s, 2H),

2.99 (s, 6H); CL/EM (ESI') m/z 540 (M + H)*.
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N-(4-(3—-(3- (Dimetilamino)propil)-1H-pirrolo[2,3-b]lpiridin-4- 6'6;

iloxi)-3-fluorofenil) -1-(4-fluorofenil) -2-oxo-1,2-
dihidropiridina-3-carboxamida, sal del acido trifluoroacético

Una mezcla de N-({4-(3-(3-(dimetilamino)prop-l-inil)-1-
(1-(4-fluorofenil) -2-oxo-1,2-dihidropiridina-3-carbonil)-1H-
pirrolo[2,3-bljpiridin~-4~iloxi)-3-fluorofenil)-1-(4-
fluorofenil)-2-oxo-1,2-dihidropiridina-3-carboxamida (32 mg,
sal TFA, 0.037 mmol, se obtuvo como un subproductoc en la
etapa E del ejemplo 283), y Pd/C (10%, 100 mg) en MeOH (5 mL)
se hidrogené bajo 1 atm durante 1 h. La mezcla se burbujeé a
través de una corriente de N; durante 5 minutos, se filtré a
través de una almohadilla de Celite®. El filtrado se purificé
por CLAR preparativa para proporcionar el compuesto del
titulo como un s8élido blance (10 mg, sal TFA, 39%
rendimiento). H RMN {(CDiOD) & 8.62 (dd, 1H, J= 7.2, 2.0 Hz-),
8.04 (d, 1H, J= 6.4 Hz), 7.95 (dd, 1H, J= 12.8, 1.2 Hz), 7.90
(dd, 1H, J= 6.8, 2.4 Hz), 7.20-7.50 (m, 6H), 6.66 {(t, 1lH, J=
7.20 Hz), 6.43 (d, 1H, J= 6.4Hz), 3.11 (t, 2H, J= B.0 Hz),
2.96 (t, 2H, J= 7.2 Hz), 2.77 (s, €H), 2.11 (m, 2H); CL/EM

(ESI') m/z 544 (M + H)*.
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EJEMPLO 285 GH/

N K
““WTW
e

1-(4-(3~(3- (Dimetilamino)prop-l1l-inil)-1H-pirrolo[2,3-
b]lpiridin~4-iloxi)-3-fluorofenil)-3-(2-(4-
fluorofenil)acetil)urea, sal del Acido trifluoroacético

A una solucién de 4-(3-(3-(dimetilamino)prop-1-inil)-1H-
pirrole[2,3-b]piridin-4-iloxi)-3-fluorcbencenamina (15 g,
0.046 mmol, Compuesto D del ejemplo 283) en THF (1.5 mL) se
agregd 2-(4-fluorofenil)acetiliscocianato (0.05 mmol,
Compuesto C del ejemplo 4) a temperatura ambiente. La mezcla
se agltd durante 1 h y se concentrd in vacuo. El compuesto
crudo se purificdé por CLAR preparativa para dar el producto
deseade (sal TFA, 12 mg, 42% rendimiento) como un sélido
blanco. H RMN (DMSO-dg¢) & 12.30 (s, 1H), 10.98 (s, 1H), 10.52
(s, 1H), 10.00 (s, 1RH), 8.07 (d, 1H, J= 5.6Hz), 7.74(d, 1H,
J= 2.4Hz), 7.73 (dd, 1H, J= 12.4, 2.4Hz), 7.25-7.40 (m, 4H),
7.10 {m, 2H), 6.26 (d, 1H, J= 5.2 Hz), 4.21 (s, 2H), 3.68 (s,

2H), 2.43 (s, 6R); CL/EM{ESI') m/z 504 (M + H)*.
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EJEMPLO 286

M,.Nx/r%gz”;%j

N~-(4~(3- (3~ (Dimetilamino)prop~l1l-inil)-1lH-pirrolo[2, 3-
blpiridin-4-iloxi)-3-fluorofanil)-2,6-difluorcbenzamida, sal
del Acido trifluoroacético

A una solucibén de 4-(3-(3-(dimetilamino)prop-1-inil)-1H-
pirrolo[2,3-b]lpiridin-4-iloxi)-3-fluorobencenamina (15 mg,
0.046 mmol, Compuesto D del ejemplo 2B3) y piridina (0.05 mL)
en CHCl (1.0 mL) a 0°C, se agreqd cloruro de 2,6-
difluorobenzoilo (9 mg, 0.05 mmol). La mezcla se agité a 0°C
durante 30 minutos y se concentré in vacuo. El1 compuesto
crudo se purificé por CLAR preparativa para dar el producto
deseado (sal TFA, 11 mg, 41 %) como un s6lido blanco. 'H RMN
(CDJOD) & 8.05 (d, 1H, J= 5.6 Hz), 7.82 (dd, 1H, J= 12.4, 2.4
Hz), 7.63 (s, 1H), 7.35-7.50 (m, 2H), 7.25 (t, 1H, J= 8.8
Hz), 7.00-7.06 (m, 2H), 6.38 (d, 1H, J= 5.6 Hz), 4.19 (s,

2H), 2.87 (s, 6H); CL/EM(ESI) m/z 465 (M + H)*.

b5
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EJEMPLO 287

\ X

N-(4-{3-Ciano-1H-pirrolo[2,3-b]lpiridin-4-iloxi)-3-

fluorofenil) -2-fluoro-6~metoxibenzamida, sal de clorochidrato

A) 4-(3-Bromo-1-((2-(trimetilsilil)etoxi)metil)-1H-
pirrolo[2,3-blpiridin-4-iloxi) -3~fluorcbencenamina

Una mezcla de 3-bromo-4-(2~fluoro-4-nitrofenoxi)-1-((2-
(trimetilsilil)etoxi)metil)-1H-pirrolo[2, 3-b]piridina (626
mg, 1.3 mmol, Compuesto B del ejemplo 26l1), polvo de zinc
(1.0 g), y cloruro de amonio (1.0 g) en THF (25 mL) y MeOH
(25 mL) se agité a temperatura ambiente durante la noche. La
mezcla se diluyd con CHCl: y se filtrdé a través de una
almohadilla corta de Celite®. La solucién resultante luego se
concentrd a presién reducida, y el residuo se purificé por
cromatografia de columna instantdnea (gel de silice, se eluyé

con 30% EtOAc/CHzCl;) para dar el producto deseado (420 mg, 71

6/
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%) como un aceite clarc. CL/EM(ESI*) m/z 453 (M + H)".

\

LN
Br,
7 1
-
SiMa,
B) N-(4~{(3-Bromo-1-({2- (trimetilsilil)etoxi)metil)-1H-

pirroleo[2,3-5b]piridin-4-iloxi)-3-fluorofenil)-2-£fluoro-6-
metoxibenxzamida

A una solucién agitada de 4-(3-bromo-1-((2-
(trimetilsilil)etoxi)metil)-1H-pirrolo[2,3-blpiridin-4-
iloxi)-3-fluorobencenamina (400 mg, 0.85 mmol), 4&cido 2-
fluoro-6-metoxibenzoico (226 mg, 1.33 mmol), y HATU (641 mg,
1.33 mmol) en DMF (6 mL) se agregdé DIPEA (387 mg, 3 mmol),
seguido por DMAP (50 mg). La mezcla resultante se agité a
temperatura ambiente durante la noche, se diluyd con EtOAc, y
se lavé con una solucibén saturada de K;HPO; acuoso saturado y
salmuera. La capa organica se secdé sobre MgSO; y se concentré
in vacuo. El residuo se purific6é por cromatografia de columna
instantédnea (gel de silice, se eluyd con 30% de EtOAc/CH,Cl;)
para dar el producto deseado (370 mg, 72%) como un sélido

blanco. CL/EM(ESI) m/z 605 (M + H)*.
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C) N=-(4-(3-Ciano-1H-pirrolo[2,3-b]lpiridin-4-iloxi) -3~
fluorofenil)-2-fluoro~-6-metoxibeanzamida, sal de clorohidrato
Una mezcla de N-(4-(3-bromo-1-( (2-
(trimetilsilil)etoxi)metil)-1H-pirrolo[2,3-b]lpiridin-4-
iloxi)—-3-fluocrofenil)~2~fluorc-6-metoxibenzamida (30 mg, 0.05
mmol), Zn(CN)z (17 mg, 0.15 mmol), Pd{dppf)2Clz:CHzClz (5 mg,
Aldrich), -Zn(OAc}z (1 mg) y peclveo de zinc (1 mg) en DMF (0.6
mlL) se calentd en un tubo sellado a 120°C durante 15 h. ILa
mezcla se diluyd con CHyCl;, se filtré a través de una
almohadilla de Celite@ (CHzClz). E1 filtrado se 1lavdé con
salmuera, se secd sobre MgSO4, se filtr6, y se concentré a
presién reducida. El residuo resultante se traté con TBAF (1
M en THF, 1.0 mmol) y etano-1,2-diamina (30 pL) en THF (3
mL). La mezcla se puso a reflujo durante 15 h y se concentré
in vacuo. El residuo se purificé por CLAR preparativa. Las
fracciones deseadas se liofilizaron para dar una sal TFA
blanca, la cual se disolvidé en una pequefia cantidad de
MeOH/H0 con HC1 1N (0.1 mL). esta solucién luego se
liofilizé para proporcionar el compuesto del titulo (sal HCI,
12 mg, 53%) como un sélido blanco. 14 RMN (DMSC-dg) & 10.80
(s, 1H), 8.36 (d, 1H, J= 2.8 Hz), 8.14 (d, 1H, J= 5.6 Hz),
7.87 {(dd, 1H, J= 12.8,2.0 Hz), 7.37 (m, 3H), 6.95 (d, 1H, J=
8.4 Hz), 6.88 (t, 1H, J= 8.8 Hz), 6.41 (d, 1H, J= 5.2 Hz),

3.79 (s, 3H); CL/EM(ESI*) m/z 421 (M + H)'.

bﬂ,[



10

15

20

25

337

H-(4-(3-(6-Aminopiridin-3-il)-1H-pirrolo[2,3-b]lpiridin-4-iloxi) -
3-fluorofenil)-2-fluoro-6-metoxibenzamida

Una mezcla de . N- (4-(3-bromo-1-( (2-
(trimetilsilil)etoxi)metil)-1H-pirrolo[2,3-b]lpiridin-4-iloxi)-3-
fluorofenil)-2-fluoro-6-metoxibenzamida (50 mg, 0.08 mmol,
Compuesto B del ejemplo 287), 5-(4,4,5,5-tetrametil-1, 3-
dioxolan-2-il)piridin-2-amina (36 mg, 0.16 mmol, Oakwood),
Pd(PPh3), (10 mg), y KsPO; (2 M en H0, 0.32 mmol) en tolueno (1
mL), EtOH (0.2 mL), y DME (0.4 mL) se purgé con Ar durante 10
minutos. La mezcla de reaccién se calentd a 95°C durante 2 h, se
diluyé con EtOAc, y se lavd con salmuera. La capa organica se
secd sobre MgSO,, se filtrd, y se concentrd in vacuo para dar un
residuo, el cual se tratd con TBAF (1 M en THF, 1 mL), etano-
l,2-diamina (50 puL) en THF (3 mL) se puso a reflujo durante 24
h. La mezcla se diluyé con EtQOAc, se lavé con salmuera, se sech
con MgSO,, y se concentrd in vacuo. El residuo se purificé por
cromatografia de columna instantédnea (gel de silice, 5% de NHj;
2M en MeOH/CH,Cl,;) para dar el producto deseado, el cual se
convirtié a la sal HCl por liofilizacién con HC1l 1IN en H0

(s6lido blanco, 10 mg, 26% rendimiento). 1H RMN (CD;OD) & 8.32
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(dd, 1H, J= 9.2, 2.0 Hz), B8.21 (d, 1lH, J= 6.1 Hz), B.15 (d, 1H,
J= 2.0 Hz), 7.94 (dd, 1H, J= 12.7, 2.5 Hz), 7.70 (s, 1H), 7.44-
7.50 (m, 2H), 7.36 (1, 1H, J= 8.7 Hz), 7.08 (d, 1H, J= 9.2 Hz),
6.98 (d, 1H, J= 8.7 Hz), 6.85 (t, 1H, J= 8.7 Hz), 6.56 {(d, 1H,

J= 5.6 Hz), 3.92 (s, 3H); CL/EM(ESI*) m/z 488 (M + H)" .

5
10
7 ]

N
N-(4-(1H-pirrolo[2,3-b]lpiridin-4-iloxi)-3-fluorofenil) ~1-
isopentil-2-oxo-1,2-dihidropiridina-3-carboxamida, sal del

15 dcido trifluoroacético
l\
H NH

XY

O
20

A) N-(4-(lH-pirrolo[2,3-b]lpiridin-4-iloxi)-3-fluorofenil)-2-
oxo-1,2-dihidropiridina-3-carboxamida
A una solucién agitada de 4-(lH-pirrolo[2,3-b]piridin-

25 4-iloxi)-3-fluorobencenamina (24 mg, 0.1 mmol, Compuesto B
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del ejemplo 132), Aacido 2-hidroxinicotinico (27 mg, 0.2
mmol), y HATU (76 mg, 0.2 mmol) en DMF (1 mL) se agregd
DIPER (0.1 mL) y DMAP (5 mg). La mezcla resultante se agité
a temperatura ambiente durante 2 h y se concentrdé in vacuo.
El residuo se purificé por CLAR preparativa para dar el
producto deseado (8 mg, 22%) como un sélido blanco.

CL/EM(ESI*) m/z 365 (M + H)'.

B) N-(4-(1B-pirrolo[2,3-b]piridin-4-iloxi)~3-fluorofenil)-1-
isopentil-2-oxo-1,2-dihidropiridina-3-carboxamida, sal del
&cido trifluoroacético

Una mezcla de N-({(4-(1H-pirrolo[2,3-b]piridin-4-
iloxi)-3-fluorofenil)-2-oxo0-1,2-dihidropiridina-3-
carboxamida (8 mg, 0.02 mmol), Na,CO3 (50 mg), y l-yodo-
3-metilbutano (50 mgqg) en DMF (1 miL) se agité a
temperatura ambiente durante la noche. La mezcla de
reaccién se concentré in vacuo y el residuo se purificé
por CLAR preparativa para dar el producto deseado (sal
TFA, 5 mg, 42%) como un sélido blanco. 'H RMN (CD3OD) &
12.50 (s, 1H), 8.46 (dd, 1H, J= 7.1, 2.0 Hz), 8.16 (d,
1H, J= 6.1 Hz), 7.90-8.00 (m, 2H), 7.38-7.44 (m, 2H),
7.33 (1, 1H, J= 8.7 Hz), 6.70 (d, 1H, J= 6.6 Hz), 6.51-
6.57 (m, 2H), 4.08 (t, 2H, J= 7.6 Hz), 1.51-1.53 (m,

3H), 0.92 (d, 6H, J= 6.1 Hz); CL/EM(ESI*) m/z 435 (M +
H)Y.

o2t
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EJEMPLO 290

N- (3-Fluoro-4-(2-(piridin-3-il) -1H-pirrolo[2,3-b]piridin-
4-iloxi) fenil)-2-oxo-1l-fenil-1l,2-dihidropiridina-3-
carboxamida

Se preparé en una manera similar camo en el ejemplo 239 usando 3-
fluoro—4-{2-{piridin-3-11)-1H-pirrolo[2, 3-b]piridin—4-iloxi) bencenamina
(Campuesto E del ejemplo 237) y 2-oxo-l-fenil-1,2-dihidropiridina-3-
carboxilico. H RMN (DMSO-dg) & 12.87 (s, 1H), 12.18 (s, 1H), 9.39 (s,
1H), 8.70-8.85 (m, 2H), 8.60 (d, 1H, J= 7.1 Hz), 8.00-8.25 (m, 3H),
7.94 (s, 1H), 7.30-7.75 (m, BH), 6.77 (t, 1H, J= 6.6 Hz), 6.45 (d, 1H,
J= 4.6 Hz), 4.21 (s, 2H), 3.68 (s, 2H), 2.43 (s, 6H); CL/EM (ESI") m/z

518 (M + H)*.
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bl

1-(3-Fluoro—4-(2-(piridin-3-il)-1H-pirrolo[2,3-b]lpiridin-4-
iloxi) fenil)-3-({2-(4-fluorofenil)acetil)urea, sal de
clorohidrato

Una mezcla de 3-fluoro-4-(2-(piridin-3-il)-1H-
pirrolo(2,3-b]lpiridin-4-iloxi)bencenamina (25 mg, 0.078 mmol,
Compuesto E del ejemplo 237) vy 2-(4—fluorofenil)ace£il
isocianato (0.09 mmol en tolueno, Compuesto C del ejemplo 4)
en THF se agitdé a temperatura ambiente durante 1 h. E1l
solvente se retiré in vacuo y el residuo se purificé por CLAR
preparativa para proporcionar el producto deseado ({(sal HC1,
18 mg, 40%) como un s6lido amarillo. H RMN (CDsOD) & 10.76
(s, 1H), 9.19 (s, 1lH), B8.70 (d, 1H, J= 8.0 Hz), B.66 (d, 1H,
J= 5.2 Hz), 8.18 (d, 1H, J= 6.4 Hz), 8.00 (dd, 1H, J= 8.4,
5.6 Hz), 7.75 (dd, 1H, J= 13.2, 2.4 Hz), 7.10-7.35 (m, 4H),
6.90-7.03-7.40 (m, 3H), 6.63 (d, 1H, J= 6.4 Hz); CL/EM (ESI)
m/z 500 (M + H)".

EJEMPLO 292

HE,QON\CLF

N-(3-Fluoro-4- (2-metil-1H-pirrolo[2,3-blpiridin-4-
iloxi)fenil)~-1-(4~fluorofenil)-2-oxo-1,2-dihidropiridina-3-

carboxamida
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a

me ¢ 1 _

é‘-Me N” N
Me’\/\oJ

A) 4-Cloro-1-( (2~ (trimetilsilil)etoxi)metil)-1H-pirrolo[2,63-
blpiridina

A una suspensién de NaH (88 mg, 60% en aceite mineral,
2.2 mmol) en DMF (1 mL) se agregd 4-cloro-lH-pirrolo[2,3-
blpiridina (305 mg, 2 mmol, se preparé de conformidad a
Thibault, C. et al. Org. Lett. 2003,5,5023) a temperatura
ambiente con agitacién. La mezcla se agité durante 5 min. y
se agregd éter clorometil trimetilsililetilo (350 mg, 2.1
mmol, Aldrich). La mezcla se agité a temperatura ambiente
durante 1 h, se vacidé en hielo y se extrajo con acetato de
etilo (3 % 10 mL). Los extractos combinados se lavaron con
salmuera, se secaron (MgSOy) y se concentraron a presién
reducida para dar el producto crudo, el cual se purificd por
cromatografia instantdnea (5% de acetato de etilo en hexanos)
para proporcionar el compuesto del titulo (300 mg, 1.06 mmol,
53%) como un liquido. 'H RMN (CDCl3) & 8.28 (d, 1H, J= 5.5
Hz), 7.45 (d, 1H, J= 3.6 Hz), 7.18 (d, 1H, J= 5.5 Hz), 6.69
-(d, 1H, J= 3.6 Hz), 5.74 (s, 2H), 3.60 (t, 2H, J= 6.8 Hz),
0.96 (t, 2H, J= 6.8 Hz), 0.07 (s, 9H); EM(ESI') m/z 283 y 285
(M + H, 1 cL)*.
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B) 4~-Cloro-2-metil~-1l-((2-(trimetilsilil)etoxi)metil)-1H-
pirrolo[2,3-b]piridina

a una solucidn de 4-cloro-1-((2-
(trimetilsilil)etoxi)metil)~-1H-pirrolo([2,3-b]lpiridina (150
mg, 0.53 mmol) en THF (1 mL) a -7B°C bajo argbén se agregd
butilitio (0.4 mL, 1.6 M en hexanos, 6.4 mmol) gota a gota.
La mezcla se agitdé a la misma temperatura durante 5 minutos y
se tratdé con yodometano (0.1 mL). La mezcla se calentd a
temperatura ambiente, se apagd por la adicién de una solucidén
de cloruro de amonio saturado y se extrajo con acetato de
etilo (3 x 10 mL). Los extractos combinados se lavaron con
salmuera, se secaron (MgSO,) y Se concentraron in vacuo para
dar el producto crudo (150 mg, 95%), el cual se uso para la
siguiente reaccién. H RMN (CDCl,) & 8.19 (d, 1H, J= 5.5 Hz),
7.14 (d, 1H, J= 5.5 Hz), 6.42 (s, 1H), 5.74 (s, 2H), 3.60 (t,
2H, J= 6.8 Hz), 2.61 (s, 3H), 0.96 (t, 2H, J= 6.8 Hz), 0.07
(s, 9H); EM(ESI') m/z 297 y 299 (Ma-l- H, 1 cl)*.

me—<C |
N

=
N/
H

C) 4-Cloro-2-metil-1H-pirrolo[2,3-b]lpiridina

Una mezcla de 4-cloro-2-metil-1-((2-

628
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(trimetilsilil)etoxi)metil)=-1H~pirrolo[2,3-b]piridina (296.5
mg, 1 mmol) y TBAF {5 mL, 1 M en THF, Aldrich) se puso a
reflujo durante la noche. El THF se retird a presién reducida
y el residuo se diluyd con agua (5 mL). El precipitado que se
formé se colectd, se lavé con agua y se secd (MgSO4) para
proporcionar el compuesto del titulo (101 mg, 60%). 14 RMN
(CDsOD) & 7.99 (d, 1H, J= 5.5 Hz), 7.06 (d, 1H, J= 5.5 Hz),
6.23 (s, 1H), 2.46 (s, 3H); EM(ESI') m/z 167 y 169 (M + H, 1
C1)*.

D) 2-Metil-lH-pirrolo[2,3-b]lpiridin-4-ol

Una mezcla de 4-cloro-2-metil-1H-pirrolo[2,3-blpiridina
(120 mg, 0.72 mmol) y acetato de sodib (150 mg, 1.83 mmol) en
4cido acético (1.5 mL) se procesd en microondas 200°C durante
40 minutos. La mezcla se purificé por CLAR preparativa y las
fracciones apropiadas se concentraron in vacuo y se
liofilizaron para proporcionar el compuesto del titulo (90
mg, 47%). 'H RMN (CD;0D) & 8.09 (d, 1H, J= 5.5 Hz), 6.80 (d,

1H,J= 5.5 Hz), 6.49 (s, 1H), 2.46 (s, 3H); EM(ESI*) m/z 149

SO
=
N/

(M + H)*.

/|_

N

1M
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D) 4-(2-Fluoro-4-nitrofenoxi) -2-metil-1H-pirrolo[2, 3-
blpiridina

Una mezcla de 2-metil-lH-pirrolo{2,3-b]lpiridin-4-ol (90
mg, sal TFA, 0.34 mmol), 3,4-diflucrconitrobencenoc (0.05 mL) y
carbonato de potasioc (100 mg, 0.72 mmol) en DMF (1 mL) se
agité a 50°C durante 2 h. La mezcla se diluy® con agua y se
extrajo con acetato de etilo (3 x 5 mL). Los extractos
combinados se lavaron con agua, 8e secaron (MgSO;) y se
concentraron in vacuo para proporcionar el producto crudo, el
cual se purificé por CLAR preparativa para dar el compuesto
del titulo (45 mg, 46%). H RMN (CD,OD) & 8.25 (dd, 2H, J=
10.4, 2.6 Hz), 8.12 (m, 1H), 8.04 (d, 1H, J= 5.5 Hz), 7.30
(t, 1H, J= B.3 Hz), 6.67 (d, 1H, J= 5.5 Hz), 5.95 (s, 1H),

2.41 (s, 3H); EM(ESI') m/z 288 (M + H)*.

NH,
7 1
o
N
E) 3-Fluoro-4-(2-metil-1lH-pirrolo[2,3-b]piridin-4-

iloxi)bencenamina

Una mezcla de 4-(2-fluoro-4-nitrofenoxi)-2-metil-1H-
pirrolo{2,3-b]piridina (43 mg, 0.15 mmol), polvo de zinc (50
mg, 0.75 mmol) y cloruro de amonio (50 mg) en THF/Metanol
(1/2, 0.6 mL) se agité a temperatura ambiente durante 1h, se

filtré y se concentré in vacuo para proporcionar el producto

%Y
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deseado (35 mg, 90%), el cual fue suficientemente puro para
usarse en la reaccién subsecuente. 'H RMN (DMSO-dg} & 11.71
(s, 1H), 8.04 (d, 1H, J= 5.5 Hz), 7.10 (t, 1H, J= 8.4 Hz),
6.64 (dd, 1H, J= 10.4, 2.6 Hz), 6.51 (m, 1H), 6.35 {(d, 1H, J=
5.5 Hz), 5.95 (s, 1H), 5.50 (s 2H), 2.41 (s,3H); EM(ESI") m/z
258 (M + H)*.

F) N=-(3-Fluoro-4-(2-metil-1H-pirrolo[2,3-b]piridin-4-
iloxi)fenil)-1-(4-fluorofanil)-2-oxo-1,2-dibidropiridina~3-
carboxamida

Una mezcla de 3—fluoro—4—(2—meti1—1H—pirrolo[2{3—
b]lpiridin-4-iloxi)bencenamina (17 mg, 0.066 mmol), &cido 1-
(4-fluorofenil)=-2=-oxo-1,2-dihidropiridina-3-carboxilico (20
mg, 0.086 mmol) en DMF (0.5 mL) se agité con un reactivo BOP
(50 mg, 0.11 mmol) y trietilamina (0.01 mL) a 50°C durante 1
h. La mezcla de reaccién se enfridé a temperatura ambiente y
se diluyé con agua. El precipitado se colecté y se lavd con
agua. El producto crudo se purificé por CLAR preparativa y
las fracciones apropiadas se colectaron, se neutralizaron y
se concentraron in vacuo para dar el compuesto del titulo
(7.85 mg, 25%) como un sélido. 'H RMN (DMSO-dg) & 12.07 (s,
1H), 11.56 (s, 1H}, 8.49 (d, 1H, J= 6.2 Hz), 8.12 {(d, 1H, J=
6.2 Hz), 7.98 (dd, 1H, J= 10.4, 2.6 Hz), 7.95 (d, 1H, J= 5.5
Hz), 7.61 (m, 2H), 7.43 (m, 3H), 7.29 (t, 1H, J= 8.40 Hz),

6.72 (t, 1H, J= 6.2 Hz), 6.36 (d, 1H, J= 5.5 Hz), 5.88 (s,

b2
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1H), 2.32 (s, 3H); EM (ESI*) m/z 473 (M + H)*'.

EJEMPLO 293

Nl- (3-Fluoro-4-(2-metil-1H-pirrolo[2,3-b]piridin-4-
iloxi)fenil)-Ha-(4-£1uo:ofenil)nalonanida, sal de
clorochidrato

A una mezcla de 3-fluoro-4-(2-metil-1H-pirrolo[2,3-
blpiridin-4-iloxi)bencenamina (20 mg, 0.078 mmol, Compuesto E
del ejemplo 292), 4cido 3-(4-fluorofenilamino)-3-
oxopropanoico (20 mg, 1 mmol, Compuesto A del ejemplo 25), y
HATU (44 mg, 0.12 mmol) en DMF (0.5 mL) se agregé DIPEAR (0.1
mL). La mezcla de reacciédn se agitdé a temperatura ambiente
durante 2 h y se concentrd in vacuo. El residuo se purificéd
por CLAR preparativa para dar el producto deseado (sal HC1,
12.5 mg, 34%) como un sélido blanco. H RMN (CD;OD) & 8.05 (d,
1H, J= 7.2 Hz), 7.79 (dd, 1H, J= 12.7, 2.8 Hz), 7.50-7.53 (m,
2H), 7.27-7.36 (m, 2H), 6.97 (m, 2H), 6.70 (d, 1H, J= 6.6
Hz), 6.20 (s, 1H), 3.47 (s, 2H), 2.40 (s, 3H); CL/EM(ESI")
m/z 437 (M + H)".
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EJEMPLO 294

am"r?ﬁ

N-(4-(1H-pirrolo[2,3-b]piridin-4-iloxi)-3-fluorofenil) -5-
amino-1-(4-fluorofenil) -2-oxo-1l,2~dihidropiridina-3-

carboxamida, sal de clorochidrato

A) Metil 5-nitro-2-oxo-1l,2-dihidropiridina-3-carboxilato

A una solucidn del A&cido 2-hidroxi-5-nitronicotinico
(0.80 g, 4.35 mmol, Combi-Blocks) en metancl (10 mL) a 0°C_se
agregdé cloruro de tionilo (1 mlL) - gota a gota. La mezcla se
agité a 0°C durante 1 h, luego a 60°C durante 2 h. El exceso
de metanol se retir6 a presién reducida y el residuo se
neutralizé con una solucién de bicarbonato de sodio acuoso.
El sélido se colect6, se lavdé con agua y se secd para
proporcionar el compuesto del titulo (0.85 g, 99%). H RMN

(DMSO-dg) & 8.44 (s, 1H), 8.34 (s, 1H), 3.67 (s, 3H); EM
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(ESI*) m/z 199 (M + H)}*.

B) Matil l1-(4-fluorofenil)-5-nitro-2-oxo-1,2-dihidropiridina-
3~carboxilato

Una mezcla de metil 5-nitro-2-oxo-1,2-dihidropiridina-3-
carboxilato (850 mg, 4.29 mmol), dcido 4-fluorofenilbordnico
(1.40 g, 10 mmol, Combi-Blocks) y acetato de cobre (200 mg,
1.1 mmol) en piridina (1 mlL) y dioxano (20 mL) se agité a
B0°C durante 4 h. La mezcla de reaccién se enfridé a
temperatura ambiente y se diluyé con una solucién de
amonio. El sélido se colectd, se lavdé con agua y se secd
para proporcionar el compuesto del titulo (656 mg, 52%).
!H RMN (DMSO-dg¢) & 8.95 (d, 1H, J= 3.2 Hz), 8.80 (d, 1H,
J= 3.2 Hz), 7.40 (m, 2H), 7.25 {(m, 2H), 3.95 (s, 3H):
EM(ESI') m/z 293 (M + H)".

NO;,
I\
RO
O O F
c) dcido l1-(4-Fluorofenil)~-5-nitro-2-oxo0-1,2-

dihidropiridina-3-carboxilico

Una mezcla de metil 1-(4-fluorofenil)-5-nitro-2-

b31
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oxo-1,2-dihidropiridina-3-carboxilato (75 mg, .24*636/
mmol) y una solucién de NaOH 2N (1 mL) se agitdé a
80°C durante 2 h. La mezcla de reaccién se enfrié a
temperatura ambiente y se acidificé con una solucién
HCl 1N. El1 sélido que se fofmé se colectd, se lavd
con agua y se secd para proporcionar el compuesto del
titulo (45 mg, 66%), el cual se usd directamente en
la siguiente reaccién. 'H RMN (DMSO-dg¢) & 13.41 (s,
1H), 9.28 (d, 1H, J= 3.2 Hz), 8.70 (d, 1H, J= 3.2

Hz), 7.60 {(m, 2H), 7.41 (m, 2H); EM(ESI*) m/z 279 (M +

H)*.
NO,
Do HTQCL
° F
7 1
D) N- (4~ (1E~pirrolo[2, 3-b]piridin-4-iloxi) -3-flucrofenil) -1- (4-

fiuo:oihmil)—5-nit:o—2-oub-1,2-dihid:qpi:idinn—3—cu:hoxanida

Una mezcla del 4&cido 1-(4-fluorofenil}-5-nitro-2-oxo-1,2-
dihidropiridina-3-carboxilico (40 mg, 0.14 mmol) y 4-{1H-
pirrolo[2, 3-b]piridin—-4-iloxi)-3-fluorobencenamina (35 mg, 0.14
mmol, Compuesto B del ejemplo 132) en DMF (1 mL) se agitdé con un
reactivo BOP (100 mg, 0.23 mmol) y trietilamina (0.1 mL) a 50°C
durante 1 h. La mezcla de reacciédn se enfrié a temperatura

ambiente y se diluy$é con agua. El sélido que se formd se colectd,



10

15

20

25

331

se lavd con una solucién de bicarbonato de sodio acuoso, una
solucién HCl 1IN, y agua para proporcionar el compuesto del titulo
(54 mg, 76%). ' RMN (DMSO-dg) & 12.19 (s, 1H), 11.04 (s, 1H), 9.37
(d, 1H, J= 2.6 Hz), 9.03 (d, 1H, J= 2.6 Hz), B.l1l8 (d, 1H, J= 5.5
Hz), 8.01 (dd, 1H, J= 10.2, 2.6 Hz), 7.71 (m,2H), 7.61 (m, 1 H),
7.46 (m, 4H), 6.55 (d, 1H, J= 5.5 Hz), 6.36 (s, 1Hz); EM (ESI') m/z
504 (M + H)*.

E) N-(4- (1B-pirrolo[2,3-blpiridin-4-iloxi)-3-fluorofenil) -5-
amino-1-(4-fluorofenil) -2-oxo-1,2-dihidropiridina-3-
carboxamida, sal de clorohidrato

Una solucién de N-{4-(lH-pirrolo[2,3-b]piridin-4-iloxi)-3-
fluorofenil)~-1-(4-fluorofenil)-5-nitro-2-oxo-1, 2-
dihidropiridina-3-carboxamida (51 mg, 0.1 mmol) en DMF (1 mL) ¥y
etanol (5 mL) se hidrogené en la presencia de Pd/C (10%, 10 mg)
bajo una atmésfera de hidrégeno durante 4 h a temperatura
ambiente. La mezcla de reacclidn se filtrdé y se concentrd in
vacuo. El residuo se purificé por CLAR preparativa y la fraccién
que contenia el compuesto deseado se colecté y se concentrd in
vacuo. El producto se convirtié a la sal HCl por la adicién de
una solucién HC1 1N y se liofilizé para proporciocnar el
compuesto del tituleo (7.6 mg, 15%) como un sélido amarillo
ligero. 'H RMN (CDyOD) & 8.56 (d, 1H, J= 3.2 Hz), 8.31 (d, 1H,
J= 5.5 Hz), 8.08 (dd, 1H, J= 10.4, 2.6 Hz), 7.78 (m, 1H), 7.56

(m, SH), 7.48 {m, 2H), 7.35 (t, 1H, J= 8.7 Hz), 6.90 (d, 1H, J=

b
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5.5 Hz), 6.69 (s, IH); EM(ESI') m/z 474 (M + H)". 633/

EJEMPLO 295

o
@gj o

N-{4-(1B-pirrolo[2,3-b]lpiridin~4-iloxi)~-3~-fluorofenil) -5~
(dimetilamino) ~1~(4-fluorofenil) -2-oxo~1,2~dihidropiridina=-3-

carboxamida

NH,
)
: ; .,
A) Metil 5-amino-l1-(4-fluorofenil)-2-oxo-1,2-dihidropiridina-
3-carboxilato
Una mezcla de metil 1-(4-fluorofenil)-5-nitro-2-oxo-1,2-
dihidropiridina-3-carboxilato (1.46 g, 5 mmol, Compuesto B
del ejemplo 294), polvo de zinc (1.63 g, 25 mmol) y cloruro
de amonio (1.5 g, 28 mmol) en metanol/THF (1l: 1,20 mL) se
agité a temperatura ambiente durante 2 h. La mezcla de
reaccién se filtrdé y se concentrdé in vacuo para proporcionar

el producto deseado (1.30 g, 99%), el cual se usé

directamente en la siguiente reaccién sin purificacién. 'H



10

15

20

25

353

RMN (CD;OD) & 8.08 (s, 1H), 7.41 (m, 2H), 7.29 (m, 3H), 3.84

(s, 3H); EM(ESI) m/z 263 (M + H)".

B) Metil 5~ (dimetilamino)-1-(4-fluorofenil) -2-oxo-1,2-
dihidropiridina-3-carboxilato

A una solucidén de metil 5-amino-1-(4-fluorofenil)-2-
oxo-1,2-dihidropiridina-3-carboxilato (30 mg, 0.11 mmol)
y formalina (37%,0.1 mL) en &cido acético (1 mL) se
agregé triacetoxiborohidruro de sodio (50 mg, 0.23 mmol).
La mezcla de reaccidén se agitdé a temperatura ambiente
durante 1 h y se purificdé por CLAR preparativa. Las
fracciones gue contenian el producto deseado se
colectaron, se neutralizaron y se concentraron in vacuo
para proporcionar el s6lido. El1 s6lido se colectd, se
lavé con agua y se secé para dar el compuesto del titulo
(25 mg, 77%). 'H RMN (CD;0D) & 8.31 (d, 1H, J= 2.6 Hz),
7.41 (m, 2H), 7.26 {(m, 3H), 3.89 (s, 3H), 2.79 (s, 6H);

EM(ESI*) m/z 291 (M + H)*.

Ma._ _Me

N

L
O O F

39
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C) dcido 5= ({Dimetilamino)~1-(4-fluorofenil)-2-oxo-1,2-
dihidropiridina-3-carboxilico

El campuesto del titulo se prepard de metil 5-(dimetilamino)-1-
(4-fluorofenil)-2-oxo-1, 2-dihidropiridina-3—-carboxilato (25 mg, 0.086
mmol) utilizando el procedimiento descrito en la etapa C del ejemplo
294 (20 mg, B4%). 41 RMN (CD,OD) 88.31 (d, 1H, J= 2.6 Hz), 7.41 (m, 2H),
7.26 (m, 3H), 2.70 (s, 6H); EM(ESI') m/z 277 (M + H)".
D) N- (4- (1H-pirrolo[2,3-b]piridin-4-iloxi) ~3-fluorofenil) ~-5-
{dimetilamino)-1-(4-fluorofenil) ~2-oxo~1, 2-dihidropiridina-3-
carboxamida

El campuesto del titulo se prepar® del acido 5-(dimetilamino)-1-
(4-fluorofenil)-2-oxo-1, 2-dihidropiridina-3-carboxilico (20 mg, 0.072
mmol) utilizando el procedimiento descrito en la etapa D del ejemplo
294 (13.5 mg, 37%). 'H RMN (DMSO-dg) & 12.54 (s, 1H), 11.79 (s, 1H),
8.45 (d, 1H, J= 3.2 Hz), B.10 (d, 1H, J= 5.5 Hz), 8.01 (dd, 1H, J=
10.4, 2.6 Hz), 7.62 (m, 1H), 7.44 (m, 6H), 6.40 (d, 1H, J= 5.5 Hz),

6.24 (s, 1Hz), 2.82 (s, 6H); EM(ESI") m/z 502 (M + H)*.

oo,

N-(4-(1B-pirrolo[2,3-b]lpiridin-4-iloxi)-3-fiuvorofenil) -5-

631
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bromo-1- (4-fluorofenil) -2-ox0~-1,2-dihidropiridina-3-

carboxamida

L
O O F

A) Metil 5-bromo-~l-({4-fluorofenil)-2-oxo-~l,2-dihidropiridina-
3-carboxilato

El compuesto del titulo se prepard del Aacido 5-bromo-2-
hidroxinicotinico (Combi-Blocks) utilizando el procedimiento
descrito en las etapas A y B del ejemplo 294 en 69% de
rendimiento. 'H RMN (DMSO-dg) & 8.29 (d, 1H, J= 3.2 Hz), 8.14
(d, i1H, J= 3.2 Hz), 7.50 (m, 2H), 7.37 (m, 2H), 3.75 (s, 3H);

EM(ESI) m/z 326 y 328 (M + H, 1 Br)™ .
Br

N
Vi,
B) #cido 5-Bromo~l-{4-fluorofenil)-2-oxo-1,2-dihidropiridina-
3-carboxilico
El compuesto del titulo se prepard del metil 5-bromo-1-
(4-fluorofenil)-2-oxo-1,2-dihidropiridina-3-carboxilato (65
mg, 0.2 mmol) utilizando el procedimiento descrito en 1la

etapa del ejemplo 294 (55 mg, 8B%). H RMN (DMSO-dg) & B.58

(d, 1H, J= 2.6 Hz), B8.44 (d, 1H, J= 2.6 Hz), 7.69 (m, 2H),
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7.43 (t, 2H, J= B.8 Hz); EM(ESI') m/z 312 y 314 (M + H, 1Br)".

pd(

C) N-(4-(lH-pirrolo[2,3-b]jpiridin-4-iloxi)-3-fluorofenil)-5-
bromo=-1-(4-fluorofenil) -2-oxo-1,2-dihidropiridina~3-
carboxamida

El compuesto del titulo se prepard del &4cido 5-bromo-1-
{(4-fluorofenil)-2-oxo-1,2~dihidropiridina-3-carboxilico (31.2
mg, 0.1 mmol} utilizandce el procedimiento descrito en 1la
etapa D del ejemplo 294 (28 mg, 52%). 1H RMN (DMSO-dg) & 11.93
(s, 1H), 11.80 (s, 1H), 8.53 (m, 2H), 8.01 (dd, 1H, J= 10.4,
2.6 Hz), 7.64 (m, 2H), 7.41 (m, 6H), 6.41 (br.s, 1H), 6.27

(s, 1H); EM(ESI*) m/z 537 y 539 (M + H, 1 Br)".

N-(4-(1H-pirrolo[2,3-b]lpiridin-4-iloxi)-3-fluorofenil) -1- (4-
fluorofenil) -5-morfolino-2-oxo-1,2-dihidropiridina-3-
carboxamida

Una mezcla de N—(4-(1H—pirrolo[2,3—b]piridin;4—

iloxi)-3-fluorofenil)-5-bromo-1-{4-fluorcfenil)-2-oxo-1,2-
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dihidropiridina-3-carboxamida (40 mg, 0.074 mmol, Ejemplo
296) y morfolina (0.1 mL) en dimetilacetamida (1 mL) se
procesé en microondas 160°C durante 30 minutos. La mezcla
de reaccién se enfrié a temperatura ambiente y se purificéd
por CLAR preparativa. Las fracciones que contienen el
producto deseado 8se colectaron, se neutralizaron y se
concentraron in vacuo para proporcionar un sélido. E1
sélido se colectd, se lavé con agua y se secd para dar el
compuesto del titulo (7.5 mg, 18%). 'H RMN (DMSO-dg) &
12.38 (s, 1H), 11.75 (s, 1H), 8.50 (d, 1H, J=2.6 Hz), B8.06
(d, 14, J= 5.5 Hz), "8.01 (dd, 1H, J= 10.4, 2.6 Hz), 7.60
(m, 2H), 7.41 (m, 6H), 6.41 (d, 1H, J= 5.5 Hz), 6.21 (s,
1H), 3.72 (m, 4H), 3.00 (m, 4H); EM(ESI') m/z 544 (M +

H)*.

-
O,

N-(4-(1H-pirrolo[2,3-blpiridin-4-iloxi)-3-fluorofenil) -5~ (2-
aminoetilamino)-1-(4-fluorofenil)-2-oxo-1,2-dihidropiridina-

3-carboxamida

i
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NH’\/ NI IBQ C
. I =
L
o O E
A) Metil 5= (2- (tert-butoxicarbonil)etilamino)-1-(4-

fluorofenil) -2-oxo-1,2-dihidropiridina-3-carboxilato

A una soluciédn de metil 5-bromo-1-{4-fluorofenil)-2-oxo-
1,2-dihidropiridina-3-carboxilato (131 mg, 0.5 mmol,
Compuesto A del ejemplo 296) y tert-butil 2-oxoetilcarbamato
(159 mg, 1 mmol, Aldrich) en &acido acético (1 mL) se agregd
triacetoxiborohidruro de sodio (212 mg, 1 mmol). La mezcla de
reaccién se agité a temperatura ambiente durante 1 h, se
apagé por adicidédn de agua, y sSe extrajo con acetato de etilo
(3 x 10 mL). Los extractos organicos combinados se lavaron
con salmuera, una solucién de bicarbonato de sodio acuoso y
se secaron. La solucidén se concentré in vacuo y el residuo se
purificé por cromatografia de columna instantédnea (SiO;, 10%
de acetato de etilo en hexanos) para proporcionar el
compuesto del titulo (60 mg, 30%) como un gel. 'H RMN (CDClj)
& 7.90(d, 1H, J=2.6Hz), 7.37 (m, 2H), 7.13 (m, 2H),6.81 (d,
1H, J= 2.6 Hz), 3.88 (s, 3H), 3.30 (m, 2H), 3.10 (m, 2H),

1.46 (s, 9H); EM(ESI*) m/z 406 (M + H)*.
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B) acido 5-(2-({tert-Butoxicarbonil)etilamino)-1-(4-
fluorofenil) -2-oxo0-1,2-dihidropiridina-3-carboxilico

El compuesto del titulo se preparé de metil 5-(2-(tert-
butoxicarbonil)etilamino)-1-(4-fluorofenil)-2-oxo0-1, 2~
dihidropiridina-3-carboxilato (60 mg, 0.15 mmol) utilizando
el procedimiento descrito en la etapa C del ejemplc 294 (50
mg, 85%), .el cual se usdé directamente en 1la siguiente
reaccién sin purificacién adicional. 'H RMN (CDCl,) & 8.26 (d,
1H, J= 2.6 Hz), 7.50 (m, 2H), 7.25 (m, 2H), 6.91 (d, 1lH, J=
2.6 Hz), 3.30 {(m, 2H), 3.10 (m, 2H), 1.46 (s, 9H); EM(ESI*)
m/z 392 (M + H)*.

C) N-(4-(1H-pirrolo[2,3-blpiridina-4-iloxi)-3-fluorofenil)-5-
(2-aminoetilamino)-1-(4-fluorofenil)-2-oxo-1,2-
dihidropiridina-3-carboxamida

Una mezcla del acido 5-(2-(tert-
butoxicarbonil)etilamino)-1-(4-fluorofenil)-2-oxo-1, 2-
dihidropiridina-3-carboxilice (50 mg, 0.13 mmol) y 4-(lH-
pirrolo[2,3-blpiridin-4-iloxi)-3-fluorobencenamina (40 ﬁg,
0.16 mmol, Compuesto B del ejemplo 132), reactivo BOP (100

mg, 0.23 mmol) en DMF (1 mL) se agitdé a 50°C con trietilamina
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pys”
(0.1 mL) durante 1 h. La mezcla de reaccién se enfrild a
temperatura ambiente, se diluyé con agua, y se extrajo con
cloruro de metileno (3 x 10 mL). Los extractos organicos
combinados se lavaron con agua, se secaron y se concentraron
in vacuo. El residuo se agitd con TFA (1 mL) a temperatura
ambiente durante 30 minutos. El TFA se retird y el residuo se
purificd por CLAR preparativa. La fraccién que contenia el
producto deseado se colecté y se concentré in vacuo. E1
residuo se convirtié a la sal HCl por la adicién de una
solucién HC1l 1N y se liofilizé para dar el compuesto del
titulo (20 mg, 27%). H RMN (CD;0D) & 8.35 (d, 1H, J= 2.6 Hz),
B.26 (d, 1H, J= 5.5 Hz), 8.01 (dd, 1H, J= 10.4,2.6 Hz), 7.48
(m, 2H), 7.41 (m, 6H), 6.81 (d, 1H, J= 5.5 Hz), 6.60 (s, 1H),
3.26 (t, 2H, J= 6.1 Hz), 3.07 (t, 2H, J= 6.1 Hz); EM(ESIY)
m/z 517 (M + H)® .

71
NN
N!-(4- (1H-pirrolo[2,3-blpiridin-4-iloxi) -2-fluorofenil) -N>- (4-

fluorofenil)malonamida, sal del &cido trifluoroacético
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. b4v

A) 4-(1H-pirrolo[2,3-b]piridin-4-iloxi)-2-fluorchencenamina

A una solucién de 4-cloro-lH-pirrolo[2,3-blpiridina (50 mg, 0.33
mmol, se prepard de conformidad a Thibault, C. et al. Org. Lett.
2003,5,5023) en NMP (0.5 mL) se agregd 4-amino—3-fluorofenol (51 mg,
0.40 mmol) y DIEA (0.1 mL, 0.57 mmol). La mezcla se calentd a 250°C en
un horno de microondas durante 1 h y luego se enfrié a temperatura
ambiente. A la mezcla se agregd NaH (10 mg, 0.4 mmol) y la mezcla se
volvid a calentar a 250°C durante 3 h. Después de enfriarse, la mezcla
se diluyé con HO0 y se extrajo con EtQAc. La capa orginica se lavé con
H0, salmuera, y se sectd sobre MgS0s. Después de la filtracién y
concentracién in vacuo, El residuc se purificé por cramatografia de
columa instanténea (ISCO RediSep® cartucho de gel de silice) para dar
el campuesto del titulo (15 mg, 19%). EM (ESI) m/z 244.1 (M+H)".

1

B) N'- (4~ (1B~pirrolo[2, 3-b]piridin-4-iloxl) -2-flucrofenil) -N'- (4-
fluorofenil)malonarida, dcido triflucrocacético

A una solucién de 4-(1H-pirrolo[2, 3-b]piridin-4-iloxi)-2-
fluorobencenamina (14 mg, 0.058 mmol) y acido 3-(4-fluorofenilamino)-3-
oxopropanoico (12 mg, 0.06 mmol, Compuesto A del ejemplo 25) en IMF (1
mL) se agregaron DIEA (0.04 mL, 0.23 mmcl) y TBIU (22 mg, 0.07 mmol).

La mezcla de reaccién se agité a temperatura ambiente durante 2 d y se
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concentrd in vacuo. El residuo se purificé por CLAR preparativa para
dar el compuesto del titulo (18 mg, 74%). H RMN (CDYOD) 8 8.25 (d, 1H,
J= 7.5 Hz), 8.19 (t, 1H, J= 7.5 Hz), 7.55 (m, 2H), 7.49 (d, 1H, J= 3.5
Hz), 7.25 (d, 1H, J= 8.0 Hz), 7.13 (d, 1H, J= 7.0 Hz), 7.01 (m, 2H),
6.84 {(d, 1H, J= 7.0 Hz), 6.60 (d, 1H, J= 3.5 Hz), 3.60 (s, 2H); EM(ESI)
m/z 423.1 (M+H)".

EJEMPLO 300

o HHHOF

N_ N‘J'

N!- (3-Fluoro-4-(6- (2-morfolinopiridin-4-il)pirrolo[2,1-

£f1[1,2,4]triazin~4-iloxi)fenil) -N3- (4-fluorofenil)malonamida

Qo
S
A) &(z-urfomlcpdﬁdin-l-ﬂ)piﬁolo[z,l-ﬂ [1,2,4]triazin-4-0l
A una solucién de 6-bramopirrolo[2,1-f][1,2,4]triazin-4-o0l (100
mg, 0.47 mmol, se preparS del metil 4-bromo-1H-pirrol-2-carboxilato:
Ver, generalmente, Kitamura, C. y Yamashita, Y. J Chem. Soc. Perkin
Trans. 1,1997, 1443, descrito en el cual se incorpora en la presente

cano referencia, usando un procedimiento similar resumido en la Sol.

BCT WO 00/71129) vy 4~(4-(4,4,5,5-tetrametil-1,3,2-dioxaborolan-2-

&7
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il)piridin-2-il)morfolina (290 mg, 1.0 mmol) en DMF (2 mL) se agregaron
una solucién KxCO; acuosa saturada (2.0 mL) y Pd(PPhis)s (60 mg, 0.05
mmol) . La mezcla de reaccién se purgd con N; durante 10 minutos y luego
se calenté a B80°C durante 5 h y 100°C durante 12 h. Después de
enfriarse, la mezcla se diluydé con HO0 y se filtré para proporcionar el
producto crudo, el cual se tritur6 con DCM para proporcionar el

campuesto del titulo (114 mg, B82% rendimiento). EM(ESI) m/z 298.2

(M+H) *.
& .
7 N\ = N
O
— N,
B) 4-Cloro-6-(2-morfolinopiridin-4-il)pixrolo[2,1-

£f]1[1,2,4]triazina

A una suspensién de 6-(2-morfolinopiridin-4-
il)pirrolo[2,1-f]1({1,2,4]triazin-4-0l1 (110 mg, 0.37 mmol) -en
tolueno (100 mL) se agregd una gota de DMF y POCl; (30 mL).
El matraz se selld y se calentd a 100°C durante 3 d. La
mezcla de reaccién se enfrié a temperatura ambiente y se
concentré in vacuo. El residuo luego se disolvidé en DCM, se
neutralizé con una solucidédn NaHCO3 acuosa saturada y la capa
organica se separd. La capa acuosa se extrajo con DCM (2 x
50 mL). Las capas organicas combinadas se secaron sobre
MgSO;, se filtraron y se concentraron in vacuo para
proporcionar el producto deseado, el cual se usd

directamente en la siguiente etapa. EM(ESI) m/z 316.2/318.2



10

15

20

25

364

(M + H)*.
& ”
N
7\ =" N
N/ N\ Nij
C) 4~ (2-Fluoro-4-nitrofenoxi) -6- (2-morfolinopiridin-4-

il)pirrolo[2,1-f]1[1,2,4] triazina

A una suspensién de 4—cloro—6—(2—morfolinopiridin—'4—
il)pirrolo[2,1-£f]1[1,2,4]triazina cruda en MeCN (5 mL) se
agregaron 2-fluoro-4-nitrofenol (59 mg, 0.37 mmol) y DABCO
{45 mg, 0.4 mmol). La mezcla de reaccidén se agitdé a
temperatura ambiente durante 2 h. El1 solvente se retirdé in
vacuo y el residuo se purificé por cromatografia de columna
instanti&nea (ISCO RediSep® cartucho de gel de silice) para
dar el compuesto deseado (54 mg, 33% rendimeinto en dos

etapas). EM(ESI) m/z 437.2 (M + H)*.
Bes
S
O

D) 3-Fluoro-4-(6- (2-morfolinopiridin-4-il)pirrolo[2,1~
£111,2,4]triazin~-4-iloxi)bencenamina

A una solucién de 4-(2-fluoro-4-nitrofenoxi)-6-(2-
morfolinopiridin-4-il)pirrolo[2,1-£f]1[1,2,4]triazina (54 mg,

0.12 mmol) en una mezcla de THF (2.0 mL) y MeOH (2.0 mL) se

agregaron NH4Cl (127 mg, 2.4 mmol) y polvo de Zn (78 mg, 1.2
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mmol}. La mezcla de reaccidén se agitd a temperatura ambieﬁte
durante 3 h, se filtré y se concentré in vacuo. El residuo se
purificé por CLAR preparativa para proporcionar el producto
deseado (40 mg, B82% rendimiento). EM(ESI) m/z 407.19 (M. +

H)*.

E) H‘-(3—F1uoro-4-(6-(2-nnrfolinopiridin—4-i1)pirrolo[2,1-
£]1[1,2,4] triazin-4-iloxi) fenil) -N'- (4-fluorofenil)malonamida
A una soluciétn de 3-fluoro-4-(6-{2-morfolinopiridin-4-
il)pirrolo[2,1-£f][1,2,4]triazin-4-iloxi)bencenamina (15 mg,
0.037 mmol) y Acido 3-(4-fluorofenilamino)-3-oxopropanoico (8
mg, 0.04 mmecl, compuesto A del ejemple 25) en DMF (1 mL) se
agregaron DIEA (0.1 mL, 0.57 mmol) y TBTU (13 mg, 0.04 mmol).
La mezcla de reaccidn se agitdé a temperatura ambiente durante
la noche y luego se purificé usando CLAR preparativa. La
fraccidn que contiene el producto deseado se colectd y se
concentrd in vacuo. El residuo se neutralizd con NH«OH 1N y
se concentré nuevamente. El s6lido que se formd se filtrd, se
lavé con NHOH 1N, se disolvié en MeOH/H;0, y se liofilizé
para dar el compuesto del titulo (8 mg, 37%). H RMN (DMSO-dg)
5 10.49 (s, 1H), 10.23 (s, 1H), B8.63 (s, 1lH), 8.55 (s, 1H),
8.06 (s, 1H), 8.00 (d, 1H, J= 7.5 Hz), 7.70 (m, 1H), 7.50 ]m,
2H), 7.30-7.45 (m, 3H), 7.04-7.17 (m, 3H), 6.85-6.92 (m, 2H),

3.36 (s, 4H), 3.44 (s, 6H); EM(ESI) m/z 586.2 (M + H)*.

6S0
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EJEMPLO 301

o YT,

1-(3-Fluoro-4-(6-(2-morfolinopiridin-4-il)pirrolo[2,1-
£f]1[1,2,4]triazin-4-iloxi)fenil)-3-(2- (4-
fluorofenil)acetil)urea

A una solucién de 3-fluoro-4-(6-(2-morfolinopiridin-4-
il)pirrelo[2,1-£f][1,2,4]triazin~4-iloxi)bencenamina (15 mg,
0.037 mmol, Compuesto D del ejemplo 300) en THF (1 mL) se
agregaron DIEA (0.1 mL, 0.57 mmol) y 2-(4-
fluorofenil)acetil isocianato (0.347 M, 0.21 mL, 0.074
mmol, Compuesto C del ejemplo 4). La mezcla de reaccidn se
agité a temperatura ambiente durante 1 h y el precipitado
se colecté en un embudo Buchner y se lavé con tolueno para
dar el compuesto del titulo (10 mg, 46%). H RMN (DMSO-dg) &
11.05 (s, 1H), 10.60 (s, 1H), 8.71 (s, 1H), 8.62 (s, 1H),
8.13 (s, 1H), 8.09 (d, 1H, J= 7.5 Hz), 7.80 (d, 1H, J= 8.0
Hz), 7.35-7.54 (m, 5H), 7.18 (t, 2H, J= 7.5 Hz), 6.91 (4,
14, J= B8.0Hz), 3.71-3.76 (m, 6H), 3.48-3.51 {(m, 4H); EM
(ESI) m/z 586.2 (M + H)*,
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EJEMPLO 302
i M
"TYY O
N N..NJ

N!- (3-Fluoro-4-(6- (piridin-4-il)pirrolo[2,1-£]1([1,2,4] triazin-
4-iloxi) fenil) -N>- (4-fluorofenil)malonamida, sal del acido

trifluorocacético
OH

/s =7" ~N

A) 6-(Piridin-4-il)pirrolo[2,1~-£][1,2,4]triazin-4-0l
Siguiendo un procedimiento similar como se describe en
la etapa A del ejemplo 300, 6-(piridin-4-il)pirrolo{2,1-
£]1(1,2,4]triazin-4-0l (100 mg, 0.47 mmol) se acopld con acido
plridin-4-ilborénico (172 mg, 1.40 mmol) para proporcionar el

compuesto del titulo (72 mg, 72%). EM(ESI) m/z 213.2 (M +

H)*.
cl
7 N\ =" NN
O
B) 4-Cloro-6-{piridin-4-il)pirrolo[2,1-

£f1[1,2,4]triaxina
Siquiendo un procedimiento similar como se describe en

la etapa B del ejemplo 300, 6-(piridin-4-il)pirrolo[2,1-
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£1(1,2,4]ltriazin-4-0l (62 mg, 0.29 mmol) se convirtié al

compuesto del titulo (30 mg, 45%). EM(ESI) m/z 231.1/233.1 (M
+ H)*.

C) 4= (2-Fluoro-4-nitrofenoxi)-6-(piridin-4-il)pirrolo[2,1-
£]1[1,2,4]triazina

Siguiendo un procedimiento similar como se describe en
la etapa o del ejemplo 300, 4-cloro-6-(piridin-4-
il)pirrolo[2,1-f][1,2,4]triazina (37 mg, 0.16 mmol) se
convirtié al compuesto deseado (50 mg, B89%). EM(ESI) m/z
352.2 (M + H)".

D) 3-Fluoro-4- (6~ (piridin-4-il)pirrolo[2,1-£f][1,2,4] triazin-
4-iloxi)bencenamina

Siguiendo un procedimiento similar como se describe en
la etapa D del ejemplo 300, 4-{2-fluoro-4-nitrofenoxi)-6-
(piridin-4-il)pirreleo[2,1-f]1[1,2,4]triazina {50 nmg, 0.14
mmol) se convirtidé al compuesto deseado (50 mg, rendimiento

cuantitativo). EM(ESI) m/z 322.3 (M+H)'.

b

>
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B) N'- (3-Fluoro-4-~ (6~ (piridin-4-il)pirrolo[2,1~
f][1,2,4]t:in:in—4—iloxi)fonil)-NP—(4—f1uorofenil)malonamida,
sal del &cido trifluorocacético

Siguiendo un procedimiento similar como se describe en
la etapa E del ejemplo 300, 3-fluoro-4-(6-(piridin-4-
il)pirrolo[2,1-£][1,2,4]triazin-4-iloxi)bencenamina (20 mgq,
0.06 mmol) se convirtié al compuesto del titulo (8.5 mg,
28%). 'H RMN (DMSO-dg) & 10.53 (s, 1H), 10.27 (s, 1H), 9.06
(s, 1H), 8.80 {(d, 2R, J= 7.0 Hz), 8.30 (d, 2R, J = 6.0 Hz),
B.24 (s, 1H), 7.98 (s, 1lH), 7.80 (d, 1H, J= 8.0 Hz), 7.60 (m,
2H), 7.35-7.45 (m, 2R), 7.16 (t, 2H, J= 8.0 Rz), 3.49 (s,

2R); EM(ESI) m/z 501.2 (M + H)*.

EJEMPLO 303
H
;\0 o:; F;
\_ (T
N
_/\ N.NJ

2,6-Difluoro-N-(3-fluoro-4- (6~ (piridin-4-il)pirrolo[2,1-
£f1[1,2,4)triaxin-4-iloxi) fenil)benzamida, sal del Acido
trifluorocacético
A una solucién de 3-fluoro-4-(6~(Piridin-4-

il)pirrolo[2,1-£f][1,2,4]triazin-4-iloxi)bencenamina (20
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mg, 0.06 mmol, Compuesto D del ejemplo 302) en DCM (1
mL) se agregaron DIEA (0.1 mL, 0.57 mmol) y una solucién
de clorurc de 2,6-difluorobenzecilo en DCM (0.5 M, 0.14
mL, 0.07 mmol) a temperatura ambiente. La mezcla de
reaccldédn se agitd durante 0.5 h y se apagdé con NH,O0H 1N.
La solucién luego se concentré in vacuo y el residuo se
purificé por CLAR preparativa para dar el compuesto del
titulo (15 mg, 54%). 'H RMN (DMSO-d¢) § 11.09 (s, 1H),
8.96 (s, 1H), 8.70 (m, 2H), 8.18 (s, 1H), B8.10 (br. s,
2R), 7.90 (s, 1H), 7.80 (d, 1H, J= 8.0 Hz), 7.45-7.55
(m, 3H), 7.23 (t, 2H, J= B.0 Hz); EM(ESI) m/z 462.2 (M +

H)*.

EJEMPLO 304
N _H
TYrCL
-CED

1-({3-Fluoro-4-(6- (piridin-4-il)pirrolo[2,1-£f][1,2,4]triazin~-

4-iloxi)fenil)-3-(2- (4-fluorofenil)acetil)urea, sal del &cido
trifluorcacético

Sigulendo un procedimiento similar como se describe en

el ejemplo 301, 3-fluoro-4-(6-(Piridin-4-il)pirrolo[2,1-

£f1[1,2,4)}triazin-4-iloxi)bencenamina (16 mg, 0.05 mmol,

Compuesto D del ejemplo 302) se convirtidé al compuesto del
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titulo (6.5 mg, 26%). 'H RMN (DMSO-d¢) & 10.99 (s, 1H), 10.55
(s, 1H), 9.04 (s, 1H), 8.78 (d, 2H, J= 6.4 Hz), 8.31 (d, 2H,
J= 6.4 Hz), 8.20 (s, 1H), 7.96 (s, 1H), 7.72 (m, 1H), 7.09-

7.44 (m, 6H), 3.69 (s, 2H); EM(ESI) m/z 501.2 (M + H)*.

EJEMPLO 305

S 5

N- (4~ (6~ ({3~ (Dimetilamino)propoxi)-5-metilpirrolo(2,1-

10

£]1[1,2,4]triaxin-4-iloxi)-3-fluorofenil) -2, 6~
difluorobenzamida, sal de clorohidrato

Siguiendo un procedimiento similar como se describe en

15 el ejemplo 134, 4-(6-(3-(dimetilamino)propoxi)-5-
metilpirrolo[2,11][1,2,4)triazin-4~iloxi)-3-fluorobencenamina

(36 mg, 0.1 mmol, Compuesto B del ejemplo 32) se convirtié al
compuesto del titulo (20 mg, 40%). H RMN (DMSO-dg¢) & 11.17

(s, 1H), 10.40 (s, 1H), 8.00 (d, 2H, J= 4.0 Hz), 7.86 (d, 1H,

20 J= 12.0 Hz), 7.65 (m, 1H), 7.51 (d, 2H, J= 5.0 Hz), 7.29 .(t,
2H, J= 8.0 Hz), 4.15 (m, 2H), 3.24 (m, 2H), 2.80 (s, 6H),

2.40 (s, 3H), 2.18 (m, 2H); EM(ESI) m/z 500.3 (M + H)*.

25
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EJEMPLO 306
Cl
=
N N
o Cl
/
\‘\_\7\\ j'
N\N

2,5-Dicloro-N- (4- (6~ (3- (dimetilamino)propoxi) -5-
metilpirrolo[2,1-J][1,2,4)triazin~4-iloxi) -3~
fluorofenil)nicotinamida, sal de cloxohidrato

Siguiendo un procedimiento similar como se describe en
el ejemplo 134, 4-(6~(3-(dimetilamino)propoxi)~5-
metilpirrolo[2,1~-£f][1,2,4]triazin-4-iloxi)~3-
fluorcbencenamina (36 mg, 0.1 mmol, Compuesto B del ejemplo
32) se convirtié al compuesto del titulo (10mg, 18%). H RMN
(DMSO-dg) & 11.12(s, 1H), 10.50 (s, 1H), 8.69 (s, 1H), B.42
(s, 1H), 8.00 (s, 1H), 7.86 (d, 1H, J= 12 Hz), 7.52 (s, 1lH),
7.38 (s, 1H), 7.25 (s, 1lH), 7.12 (s, 1lH), 4.12 (m, 2H), 3.26
(m, 2H), 2.78 (s, 6H), 2.41 (s, 3H), 2.20 (m, 2H); EM(ESI)
m/z 533.2 (M + H)*.

EJEMPLO 307

uyan
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LSS

1-(3-Fluoro-4-({5-matil-6-(5-metil-1,3,4-oxadiazol-2-
il)pirrolo[2,1-£f][1,2,4] triaxin-4-iloxi)fenil) -3~ (2~ (4~
fluorofenil) acetil)urea
OH

--..._\N

Hz"" \ N ~ N,)

A) 4-Hidroxi-5-metilpirrolof[2,1-£f][1,2,4] triazina-6-
carbohidraxida

El etil 4-hidroxi-5-metilpirrolo{[2,1-f][1,2,4]triazina-
6-carboxilato (467 mg, 2.11 mmol, preparacién: Ver patente
E.U.A. No. 6,670,357) se disolvid en NpH4HO/EtOH (4:1,5 mL).
La solucién se calentdé a 88°C durante 4 h, se enfrié a
temperatura ambiente y se concentré in vacuo para dar el

compuesto del titulo (450 mg, >95%). EM(ESI) m/z 208.1 (M +
H)*.

Cl
L)
SV %
B) 4~Cloro-5-metil-6-{8-metil-1,3,4-oxadiazol-2~

il)pirrole[2,1-f][1,2,4]triazina

A una suspensién de 4-hidroxi-5-metilpirrolo[2, 1~
£1[1,2,4]triazina-6-carbohidrazida (100 mg, 0.48 mmol) en
POChl; (5 mL) se agreqgdé AcOH (50 mg, 0.83 mmol). La mezcla de

reaccién se calentdé a B80°C durante 3 dias, se enfrié a



10

15

20

25

374 égq

temperatura ambiente y se concentr6 in vacuo. El residuo
resultante se disolvié en EtOAc y se traté con una soluciébn
de NaHCO; acuoso saturado, salmuera, y se secd over MgSO,. La
filtracién, seguida por 1la concentracién, proporciono el
compuesto del titulo, el cual se uso directamente en 1la

siguiente etapa. EM (ESI) m/z 250.1/252.1 (M + H)*.

e

~ -
N‘N

oxadiazol-2-il)pirreolo[2,1-f][1,2,4]txriazina

Siguiendo un procedimiento similar como se describe en
la etapa C del ejemplo 300, 4-cloro-5-metil-6-(5-metil-1,3,4-
oxadiazol-2-il)pirrolo[2,1-£f]1(1,2,41triazina se convirtié al
compuesto del titulo (50 mg, 28% en dos etapas). EM(ESI) m/z
371.2 (M + H)".

D) 3-Fluoro-4- (5-metil-6~ (5-metil-1,3,4-cxadiazol~2-il)pirrolo[2,1-
£f]1[1,2,4] txriazin—4-ilcoxi) bancenamina
Siguiendo un procedimiento similar camo se describe en la etapa D

del ejemplo 300, 4-(2-fluoro—-4-nitrofenoxi)-5-metil-6-(5-metil-1,3,4~
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oxadiazol-2-il)pirrole[2,1-£f][1,2,4]triazina (50 mg, 0.13 mmol) se
convirtié al compuesto del titulo (45 mg, >95%). EM(ESI) m/z 341.2 (M +
H)*.

E) 1-(3-Fluoxo—4-(5-metil-6-(5-metil-1l,3,4-caadiaxol-2-il)pirrolo [2,1-
£]1[1,2,4] triazin-4-iloxi) fenil) -3- (2- (4-fluorofenil) acetil) urea

Siguiendo un procedimiento similar como se describe por el
ejemplo 301, 3-fluoro-4-(5-metil-6-(5-metil-1, 3, 4-oxadiazol-2-
il)pirrolof2,1-£f][},2,4)triazin-4-iloxi)bencenamina (20 mg, 0.06 mmol)
se convirtié al compuesto del titulo (11 mg, 35%). H RMN (CDCl;) &
10.80 (s, 1H), 8.69 (s, 1H), B8.1B (s, 1H), 7.96 (s, 1H), 7.70 (m, 1H),
7.10-7.30 (m, 6H), 3.75 (s, 2H), 2.92 (s, 3H), 2.64 (s, 3H); EM(FSI)
m/z 520.2 (M + H)*.

EJEMPLO an H
Y,
L)
- N7
N'- (3-Fluoro-4~(5-metil-6-(5-metil~-1, 3, 4-oxadiazo] -2-
il)pirrolo[2,1~-£f][1,2,4] triazin-4~iloxi) fenil) -N7- (4-
fluorofenil)malonamida
Siguiendo un procedimiento similar como se describe
en la etapa E del ejemplo 300, 3-fluoro-4-(5-metil-6-
(S-metil-1,3,4-oxadiazol-2-il)pirrolo[2,1-

f]l1[(1,2,4]triazin-4-iloxi)bencenamina (20 mg, 0.06 mmol)
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se convirtié al compuesto del titulo (8 mg, 26%). 'H RMN
(CDCl,;) & 9.26 (s, 1H), B8.47 (s, 1H), 8.21 (s, 1lH), 7.96
(s, 1H), 7.80 {(m, 1lH), 7.50 (m, 2H), 7.10-7.30 {(m, 4H),
3.60 (s, 2H), 2.93 (s, 3H), 2.69 (s, 3H); EM (ESI) m/z
520.1 (M + H)*.

N-(4-(1E-pirrolo[2,3-b]piridin~4-iloxi)-3-fluorofenil)-1- (4-

fluorofenil) -6-metil-2-oxo-1,2~dibidropiridina-3-carboxamida
Me

HO ] N
A) A4cido 1-(4-Fluorofenil)-6-metil]-2-oxo-1,2-dihidropiridina-3-~
carboxilico
Se prepar$ en una manera similar como en las etapas B y C del
ejemplo 294 usando el acido 2-hidroxi-6-metilnicotinice (Aldrich).
'H RMN (DMSO-dg) & 8.41 (d, 1H, J= 6.5 Hz), 8.08 (s, 1H), 7.51-7.48

(m, 4H), 6.81 (d, 1H, J= 6.5 Hz), 2.10 (s, 3R); EM(ESI') m/z 248 (M
+ H)*.

pol



10

15

20

25

4 b7

B) N-(4-(1H-pirrolo[2,3-b]}piridin-4-iloai) -3-fluorofenil) -1- (4~

fluorofenil) -6-matil-2-oxo-1,2-dihidropiridina-3-carboxamida

Se prepard en una manera similar como en la etapa D del ejemplo
294 (21 % rendimiento). H RMN (DMSO-dg) & 12.11 (s, 1H), 11.83 (s, 1H),
8.56 (d, 1H, 7= 6.5 Hz), 8.13 (d, 1H, J= 5.5 Hz), 8.01 (dd, 1H, JF=
10.4, 2.6 Hz), 7.56-7.50 (m, 7H), 6.78 (d, 1H, J= 6.5 Hz), 6.44 (d, 1H,

J= 5.5 Hz), 6.30 (s, 1H), 2.14 (s, 3H); EM(ESI) m/z 473 (M + H)*.

EJEMPLO 310

Metil 4-(2-fluoro-4-(3-(2-(4-
fluorofenil)acetil)ureido) fenoxi)-1B-pirrolo(2,3-blpiridin~3-

3-carboxilato

A) Matil 4-(2-fluoro-4-nitrofenoxi)-1H-pirrolo[2,6 3~

blpiridina-3-carboxilato

A una solucldén de 2,2,2-tricloro-1-(4-(2-fluoro-4-
nitrofenoxi)=-1H-pirrolo[2,3-b]piridin-3-il)etanona (490 mg,
1.17 mmol, Ver: Etapa A del ejemplo 270) en un solvente

mezclado (10 mL de MeOH y 10 mL de THF) se agregd NaOH 1N (10
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mL, 10 mmol). La mezcla de reaccién se agité a temperatura
ambiente durante 3 h, y se diluyé con EtOAc (30 mL). La capa
orgédnica se lavé con NaHCO; acuosa saturada, se sec6d y se
concentré in vacuo para dar el producto deseado (235 mg, 61

%) como un sélido café ligero. EM(ESI*) m/z 332.2 (M + H)".

FD/ NHz
MeQ 0 O

4 |\/"
N" "N
B) Matil 4-(4-amino-2-fluorofenoxi)-1B-pirrolo[2,6 3~
blpiridina-3-carboxilato

A una solucién de metil 4-(2-fluoro-4-nitrofenoxi)-1H-
pirrolo[2,3-b]lpiridina-3-carboxilato (230 mg, 0.69 mmol) en
un solvente mezclado (10 mL de MeOH y 10 mL de THF) se
agregaron cloruro de amonio (185 mg, 3.45 mmol) y polvo de
zinc (226 mg, 3.45 mmol). La mezcla de reaccién se agitd a
temperatura ambiente durante la noche, se diluyé con EtOAc
(50 ml), y se filtré a través de una almohadilla de Celite®.

El filtrado se concentrdé in vacuo para dar el producto

deseado (207 mg, 100%) como un s6lido amarillo. EM(ESI') m/z
302.2 (M + H)*.
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C) Matil 4-{2-fluoro-4-(3-(2- (4~
fluorofenil)acetil)ureido) fenoxi)~-1H-pirrolo[2,3~-b]piridina-

3-carboxilato

Se preparé en una manera similar como en la etapa

C del ejemplo 132 (61 mg, 36%). 'H RMN (DMSO-dg) &
11.01 (s, 1H), 10.54 (s, 1H), 8.15 (s, 1H), 8.14 (d,

1H, J= 5.5 Hz), 7.74 (dd, 1H, J= 12.5, 2.2 Hz), 7.31-

7.36 (m, 3H), 7.14-7.19 (m, 3H), 6.45 (d, 1H, J= 5.5

Hz), 3.73 (s, 2H), 3.69 (s, 3H). EM(ESI*) m/z 481.1 (M
+ H)T.

EJEMPLO 311

F N4
T T T
HO o °© o F
74 |\‘
NN

1= (3-Fluoro-4~- (3~ (hidroximetil) -1H-pirrolo[2,3-b]piridin-4-

iloxi) fenil)-3-(2-(4-fluorofenil)acetil)urea

EJEMPLO 312

o<
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l-(3~Fluoro-4-(3- (metoximetil) -1H-pirrolo[2,3-blpiridin-
4-1iloxi)fenil) -3~ (2-(4-fluorofenil)acetil)urea

A una sclucién de metil 4-{2-flucro-4-(3-(2-(4-
fluorofenil)acetil)ureido) fenoxi)-1H-pirrole[2, 3-
blpiridina-3-carboxilato (19.2 mg, 0.04 mmol, Compuesto C
del ejemplo 310) en THF (1 mL) a 0°C se agregé DIBAL-H
(1.5 M soln en tolueno, 133 upL, 0.2 mmol, Aldrich). La
mezcla de reaccién se agitd a 0°C durante 2 h, y se apagd
por la adicién de 2 mL de metanol. La mezcla de reaccién
se concentré in vacuo y se purificé por CLAR preparativa.
Las fracciones deseadas se combinaron, se concentraron in
vacuo y se liofilizaron para dar un sélido blanco. El
CL/EM indicé gque el s6lido contenia dos compuestos. E1
s6lido se purificé nuevamente por cromatografia de
columna instantdnea (ISCO RediSep® cartucho de gel de
silice, se eluydé con 1-10% MeOH en diclorometano) para
proporcionar los ejemplos 311 y 312. Para 1l-(3-fluoro-4-
(3-{hidroximetil)-1H-pirrolo[2,3-b]lpiridin-4-
iloxi)fenil)~-3-(2-(4-fluorofenil)acetil}urea (Ejemplo
311, 7.47 mg, 42%): 'H RMN (DMSO-dg¢) & 11.47 (s, 1H),
10.94 (s, 1H), 10.49 (s, 1H), 7.92 (d, 1H, J= 5.5 Hz),
7.68 (dd, 1R, J= 13.2, 2.2 HRz), 7.31-7.19 (m, 5H), 7.09
(t, 2H, J= 8.8 Hz), 6.10 (d, 1H, J= 5.5 Hz), 4.68 (q, 1lH,
J= 5.5 Hz), 4.65 (d, 1H, J= 5.5 Hz), 3.67 (s, 2H):

EM(ESI) m/z 453.3 (M + H)*. Para 1-(3-Fluoro-4-(3-
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(metoximetil)~1H~pirreolo[2,3-b]lpiridin-4-iloxi)fenil)-3-

(2-(4-fluorofenil)acetil)urea ({Ejemplo 312): |

(DMSO-dg¢) & 11.67 (s, 1H), 10.97 (s, 1lH), 10.64 (s,

7.96 (d, 1H, J= 5.5 Hz), 7.68 (d, 1H, J= 12.5),7.34-

(m, S5H), 7.23 (t, 1H, J= 8.8 Hz), 7.01 (t, 2H, J=
Hz), 6.16 (d, 1H, J= 5.5 Hz), 4.54 (s, 2H), 3.70 (s,

3.18 (s, 3H); EM(ESI*) m/z 467.2 (M + H)*.

RMN
1H),
7.28

8.8

2H),

N=-(6-(1H-pirrolo[2,3~-b]lpiridin-4-iloxi)-5-cloropiridin-3-il) -

1-(4-fluorofenil)-2-ox0-1,2-dihidropiridina-3-carboxamida,

sal del &cido trifluorocacatico

Cl 2 NO;
< |
N
71
N
A) 4~ (3-Cloro-5-nitropiridin-2-iloxi)-1H-pirrolo[2, 3-

blpiridina

A una solucién de 1lH-pirrolo([2,3-b]piridin-4-ol

{210



10

15

20

25

382 élf?’

mg, 1.56 mmol, Ver: Thibault, C. et al. 0Org. Lett.
2003,5,5023) en 3 mL de MeCN se agregd KyCO; (240 mg, 1.74
mmol). La suspensién se agité durante 10 minutos y se
traté con 2,3-dicloro-5-nitropiridina (270 mg, 1.40 mmel,
Ver: Koch, V. and Schnatterer, S. Synthesis, 1990, 499).
La mezcla de reaccidén se agitd durante 12 h y se apagd con
20 mL de Hz0. La solucidén se extrajo con EtOAc y la capa
organica se lavé con salmuera, y se secd sobre MgSO,.
Después de la filtracién y concentracién in vacuo, el
residuo se purificé por cromatografia de columna
instantédnea (ISCO RediSep® cartucho de gel de silice) para

dar el compuesto del titulo (220 mg, 54%). EM (ESI) m/z
291.1 (M + H)'.

B) 6-(lH-pirrolo([2,3-b]piridin-4-iloxi)-S5-cloropiridin-3-amina
Siguiendo un procedimiento similar como se describe en la

etapa B del ejemplo 132, 4-(3-cloro-5-nitropiridin-2-iloxi)-1H-

pirrolo[2,3-b]lpiridina (140 mg, 0.48 mmol) se reduce para el

compuesto de titulo (90 mg, 72%). EM(ESI) m/z 261.1 (M + H)*.
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C) N-(6-(lH-pirrolo[2,3-b]piridin-4-iloxi)-5-cloropiridin-3-il)-

1-(4-fluorofanil)-2-oxo-1,2-dihidropiridina-3—carboxamida,

del acido trifluorocacético

sal

Siguiendo un procedimiento similar como se describe en la

etapa C del ejemplo 242, é-(lH-pirrolo[2,3-b]piridin-4-iloxi)-~-5-

cloropiridin~3-amina, dihidrocloruro (14 mg,

convirtié al compuesto del titul

o (5.0 mg,

6§ 12.08 (s, 1H), 11.86 (s, 1H), 8.67 (d, 1H,

(dd, 1H, J= 7.0, 2.0 Hz), 8.41
J= 5.5 Hz), 8.14 (dd, 1R, J=

9-0,5-0 HZ), 1038-7-43 (m, 3H)'

(d, 1H, J= 2.0 Hz),

6.5, 2.0 Hz),
6.76 (d, 1H,

0.042 mmol)

J= 2.0 Hz),

8.18 (d,

20%). H RMN (DMSO-ds)

8.57

1H,

7.60 (dd, 2H, J=

Jg=

5.5 Hz),

(t, 1H, J= 7.0 Hz), 6.08 (m, 1H); EM(ESI) m/z 476.2 (M + H)*.

EJEMPLO 314

pousach

6.73

N-(4-(1H-pirrolo[2,3-b]lpiridin-4-iloxi)-2,5-difluorofenil) -1~

(4-fluorofanil) -2-oxo-1,2-dihidropiridina-3-carboxamida, sal

del acido trifluorocacético

NO;z

F
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A) 4-(2,5~Difluoro-4-nitrofenoxi)-1B-pirrolo[2,3~-b]lpiridina
Siguiendo un procedimiento similar como se describe en
la etapa A del ejemplo 313 y usando 1,2,4-trifluoro-5-
nitrobenceno, 1H-pirrolo([2,3-b]jpiridin-4-0l (268 mg, 2.0
mmol) se convirtié al compuesto del titulo (230 mg, 40%).

EM(ESI) m/z 292.2 (M + H)*.

B) 4-(lH-pirrolo[2,3-b)piridin-4~iloxi)-2,5-
difluorxocbencenamina

Siguiendo un procedimiento similar como se describe en
la etapa B del ejemplo 132, 4-(2,5-difluoro-4-nitrofenoxi)-
1H~pirrolo[2,3-b]lpiridina (230 mg, 0.79 mmol) se convirtié al
compuesto del titulo (34 mg, 17%). EM(ESI) m/z 262.2 (M +
H)".
C) N=-(4-(lE-pirrolo[2,3-b]piridin-4-iloxi)-2,5~-
difluorofenil)-1-(4-fluorofenil)-2-oxo~-1l,2-dihidropiridina-3-
carboxamida, Acido trifluorcacético

Siguiendo un procedimiento similar como se describe en
la etapa C del ejemplo 242, 4-(lH-pirrolo[2,3-b]lpiridin-4-
iloxi)-2,5~difluorobencenamina, diclorohidrato (14 mg, 0.042

mmol} se convirtié al compuesto del titulo (4.5 mg, 18%). H

669
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RMN (DMSO-dg) & 12.42 (s, 1H), 11.86 (s, 1lH), 8.61 (dd, 1H,
J= 7.0, 2.0 Hz), 8.55 (dd, 1H, J= 12.5, 7.0 Hz), 8.15 (dd,
1H, J= 6.5, 2.0 Hz), 8.10 (d, 1H, J= 6.5 Hz), 7.57-7.62 (m,
3H), 7.40-7.44 (m, 3H), 6.75 (t, 1H, J= 7.0 Hz), 6.47 (d, 1H,

J= 5.5 Hz),6.29 (m, 1H); EM(ESI) m/z 477.2 (M + H)".

EJEMPIO 315

e eaagel

P
NN
1-({3~-Fluoro-4-(3-(2-hidroxietil)~1H-pirrolo[2,3-blpiridin-4-

iloxi) fenil) -3-(2- (4-fluorofenil)acetil)urea

0 F NO;
Y I
° o

A) 2-(4-(2-Fluoro-4-nitrofenoxi)-1H-pirrolo[2,3~blpiridin~3~
il) -2-oxoetil formato

A una solucién de 2-bromo-l1-(4-(2-fluoro-4-nitrofenoxi)-
l1H~-pirrolo[2,3-b]piridin-3-il)etanona (100 mg, 0.25 mmol,
Compuesto A del ejemplo 253) en 1 mL de DMF se agregd
formiato de sodio (52 mg, 0.75 mmol, Aldrich). La mezcla de

reaccidén se agité a temperatura ambiente durante 4 h, y se
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diluydé con KzHPO, acuoso saturado (2 mL). El precipitado que
se formdé se colectd por filtraciébn, se lavéd con H0 fria (2
mL) y éter (5 mL), y se secd bajo vacid para proporcionar el
producto deseado (81 mg, 90%) como un sélido café ligero.

EM(ESI*) m/z 360.16 (M + H)*.

F NH, F NH;
"V & AR O f
+
NN NN

B) 1-(4- (4-Amino—2-fluorofencxi)-1B-pirrolo[2,3-b]piridin-3~-il)etano-
1,2-dicl y 2-{4-{4-Mnino-2-fluorofemoxi)-1H-pirrolo{2,3-b]}piridin-3-
il)etancl

A una suspensién de hidruro de aluminic anhidro (266 mg, 2.0
mmol, Alfa Aesar) en 5 mlL de 1,2 dimetoxietano a 0°C se agregb
hidruro de aluminio litioc (1 M soln. en THF, 1.0 mL, 1.0 mmol). Una
sclucién de 2-(4-(2-fluoro-4-nitrofenoxi)-1H-pirrolo[2, 3-b]piridin-3-
il)-2-oxoetilformato (72 mg, 0.2 mmol) en 5 mL de 1,2-dimetoxietano
se agregd gota a gota. La mezcla de reaccién se agitdé a temperatura
ambiente durante 2 h y se apagé por la adicién de 5 mL de agqua fria.
La mezcla se extrajo con EtOAc (3 x 30 mL) y los extractos orginicos
combinados se secaron (MgSO,;), se concentraron in vacuo y se
purificarén por cromatografia de columna instanténea (ISCO RediSep®
cartucho de gel de silice, eluyendo con 2-10% de MeOH en
diclorometano) para dar 1-(4-(4-amino-2-fluorofenoxi)-1H-pirrolo[2,3-

blpiridin-3-il)etano-1,2-diol (27 mg, 45%): EM(ESI') m/z 304.3(M +
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H)* y 2~ (4- (4-amino-2-fluorofenoxi)-1H-pirrelo[2, 3-b]piridin-3-
il)etanol (10 mg, 18%): EM(ESI') m/z 288.3 (M + H)".
C) 1- (3-Fluoro-4-(3- (2-hidroxietil) ~1H-pirrolo[2,3-b]piridin-4-
1loxi) fenil) -3~ (2- (4-fluorofenil) acetil)urea

Se prepard de 2-(4-(4-amino-2-fluorofencxi)-1H-pirrolol[2,3-
blpiridin-3-il)etanol wusando un procedimiento similar como se
describe por el ejemplo 264 (4.5 mg, 28%). 'H RMN (CDyOD) § 10.74 (s,
1H), 8.06 {d, 1H, J= 5.5 Hz), 7.74 (d, 1H, J= 12.1 Hz), 7.29-7.25 (m,
4H), 7.00-6.96 (m, 3H), 6.51 (d, 1H, J= 5.5 Hz), 3.80 (t, 2H, J=-6.6
Hz), 3.62 (s, 2H), 3.06 (t, 2H, J = 6.6 Hz); EM(ESI') m/z 467.3 (M +

H)*.

NN
P onseo
e

1-(4-(3-(1,2-Dihidroxietil) -1H-pirrolo[2,3-b]piridin-4-

iloxi) -3-fluorofenil) -3~ (2-(4-fluoxrofenil)acetil)urea
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EJEMPLO 317

1-(3-Fluoro-4-(3- (2-hidroxi-l1l-metoxietil) -1H-pirrolo[2,3-
blpiridin~4-iloxi) fenlil)-3-(2-{(4-fluorxofenil)acetil)urea
Los ejemplos 316 y 317 se prepararon de 1~(4-{(4-amino-2-

fluorofenoxi)-1H-pirrolo[2,3-b]piridin-3-il)etano-1,2-diocl
(Ver: Etapa B del ejemplo 315) wusando un procedimiento
similar comoc se describe por el ejemplo 264. La mezcla de
reacciébn se concentrdé in vacuo y se purificé por CLAR
preparativa. Las fracciones deseadas se combinaron, se
concentraron in vacuo 'y se liofilizaron para dar un sdlido
blanco. El CL/EM indico que el sélido contenia 1-(4-(3-(1,2-
dihidroxietil)-1H-pirrolo(2, 3-blpiridin-4-iloxi)-3-
fluorofenil)-3-(2-(4-fluorofenil)acetil)urea y 1-(3-fluoro-4-
(3-(2-hidroxi-l-metoxietil)-1H-pirrolo[2,3-b]piridin-4-
iloxi) fenil)-3-(2-(4-fluorofenil)acetil)urea. El1 sélido se
purificé nuevamente por cromatografia de columna instantéinea
(ISCO RediSep® cartucho de gel de silice, se eluyd con 1-10%
MeOR en diclorometano) para proporcionar dos productos: Para
1-(4-(3-(1,2-dihidroxietil)~1H-pirrolo[2, 3-b]lpiridin-4-

iloxi)-3-fluorofenil)-3-(2-(4-fluorofenil)acetil)urea (6.3
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mg, 16%); *H RMN (DMSO-dg) & 11.57 (s, 1H), 11.03 (s, 1H),
10.59 (s, 1H), 7.99 (d, 1H, J= 5.5 Hz), 7.77 (dd, 1H, J=
12.6, 2.2 Hz), 7.41-7.32 (m, 4H), 7.28 (d, 1lH, J= 2.2 Hz),
7.18 (t, 1H, J= 8.8 Hz), 7.01 (t, 2H, J= 8.8 Hz), 6.15 (d,
1H, J= 5.5 Hz), 5.05 (m, 1H), 4.91 (d, 1H, J= 4.4 Hz), 4.60
(¢, 1H, J= 5.8 Hz), 3.79-3.75 (m, 1lH), 3.75 (s, 2H), 3.47-
3.44 (m, 1H); EM(ESI*) m/z 483.3 (M + H)*. Para 1-(3-fluoro-4-
(3- (2-hidroxi-l-metoxietil)-1H-pirrolo(2,3-b]lpiridin-4-

iloxi)fenil)-3-(2-(4-fluorofenil)acetil)urea (3.2 mg, 8%); 'H
RMN (CDyOD) & 8.05 (d, 1H, J= 5.5 Rz), 7.71 (d, 1H, J= 12.1
Hz), 7.37 (s, 1H), 7.28-6.25 {(m, 4H), 6.98 (t, 1H, J= B.2
Hz), 6.45 (d, 1H, J= 5.5 Hz), 3.81 (m, 1H), 3.73-3.71 (m,

2H), 3.63 (s, 2H), 3.34 (s, 3H); EM(ESI') m/z 497.2 (M + H)*.

l\
o N
|
o F
J =
l/
NN

[2-fluoro-4-(lH-pirrolo[2,3-b]lpiridin—~4-iloxi)-fenil] -~amida
del acido 6-(4-Fluoro-fenil)-l-oxi-piridina-2-carboxilico
Se prepardé en una manera similar como en el ejemplo 241.
CLAR tg = 3.328 min. (YMC S5 ODS 4.6 x 50 mm, 10-90% de

metanol acuoso que contiene 0.2% de R3PO4, 4 minutos
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gradiente, monitoreado a 220 nm); EM(ESI*) m/z 459.2 (M + H) .

EJEMPLO 319 NMey

\0))
o
SR s
/|\
N~ N
N- (4~ (1H~Pirrolo[2,3-b]lpiridin-4-iloxi)-3-fluorofenil) -1-(2-
(3-(dimetilamino) propoxi)fenil)-2-oxo-1,2-dihidropiridina-3-
carboxamida, sal de clorohidrato

~

A) &cido 1-(2-(3- (Dimetilamino) propoxi) fenil)-2-oxo-1,2-
dihidropiridina-3-carboxilico

Se prepardé en una manera similar como en las etapas A y
B del ejemplo 242. 'H RMN (DMSO-dg) & 10.53 (br m, 1H), 8.51-
8.53 (m, 1H), 6.18-8.20 (m, 1H), 7.48-7.51 (m, 2H), 7.30(d,
1H, J= 7.96Hz), 7.13-7.17 {(m, 1H),6.B2(t, 1H, J= 6.95 Hz),
4.11-4.18 (m, 2H), 2.66-2.68 (m, 2H), 2.67 (s, 6H), 1.98-2.05

(m, 2H); EMAR (ESI), calculado: 317.1501, encontrado:
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317.1450. é?é

B) N-(4-(1B-Pirrolo[2,3-b]piridin-4-iloxi)=-3-fluorofenil)-1-
' (2- (3~ (dimetilamino) propoxi) fenil) -2-oxo-1,2-dihidropiridina-
3-carboxamida, sal de clorohidrato

Se prepar® en una manera similar como en la etapa C del
ejemplo 242. H RMN (CD;0D) & B8.62-8.65 (m, 1H), 8.23 (d, 1H, J=
6.90 Hz)}, 7.98-8.01 (m, 1H), 7.83-7.85 (m, 1H), 7.39-7.50 (m, 2H),
7.31-7.4% (m, 3H), 7.20 (d, 1H, J= 7.93), 7.10-7.13 (m, 1H), 6.80
(d, 1H, J= 6.72 Hz), 6.69 (t, 1H, J= 6.75 Hz), 6.59-6.60 (m, 1H),
4.12 (t, 2H, J= 5.61 Hz), 3.02-3.06 (m, 2H), 2.70 (s, 6H), 2.03~

2.04 (m, 2H); EMAR{ESI), calculado: 542.2204, encontrado: 542.2194.

[2-cloxro-5-fluoro~4- (1lE-pirrolo[2,3-b]piridin-4~-iloxi) -
fenil] -amida del &cido 6-(4-Fluoro-fenil)-l-oxi-piridina-2-
carboxilico

Se prepard en una manera similar como en el ejemplo 241.

CLAR tp = 3.293 min. (Chromolith SpeedROD 4.6 x 50 mm, 10-90%

" de metanol acuoso que contiene 0.1% de TFA, 4 min gradiente,
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monitoreado a 220 nm); EM(ESI') m/z 493 (M + H)'.

{2-bramo-5-fluoro-4- (1B-pirrolo[2,3-b]lpiridin-4-iloxi) -fenil] -

amida del &cido 6-(4-Fluoro-fenil)-l-oxi-piridina-2-carboxilico
Se preparé en una manera similar como en el ejemplo 241.
CLAR tgp = 3.371 min (Chromolith SpeedROD 4.6 x 50 mm, 10-90%
de metanol acuoso que contiene 0.1% de TFA, 4 min gradiente,

monitoreado a 220 nm); EM (ESI*) m/z 537 (M + H)*'.

N-(4-(1B-Pirrolo[2,3-b]piridin-4-iloxi) -2-cloro-5-
fluorofenil) ~1-(4-fluorofenil) -2-oxo-1,2~dihidropiridina~-3-
carboxamida

Se prepardé en una manera similar como en la etapa C del
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ejemplo 242. CLAR ty = 3.070 min (Chromolith SpeedROD 4.6 xfgiﬁ?
50 mm, 10-90% de metanol acuoso que contiene 0.1% de TFA, 4
min gradiente, monitoreado a 220 nm); EM(ESI') m/z 493 (M +

H)Y*.

F OT‘?'\O
t I BrH F
(ﬁ

N-({4-(1H-pirrolo[2,3-b]lpiridin-4-iloxi)-2-bromo-5-
fluorofenil)-1-(4-fluorofenil) -2-oxo-1,2~-dihidropiridina~3-
carboxamida

Se prepard en una manera similar como en la etapa C del
ejemplo 242. CLAR tg = 3.115 min (Chromolith SpeedROD 4.6 x
50 mm, 10-90% de metanol acuoso que contiene 0.1% de TFA, 4
min gradiente, monitoreado a 220 nm); EM(ESI') m/z 538 (M +

H)*.
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EJEMPLO 324 | 6?’?

(@::;a o \©\F

N-(4- (1H-Pirrolo[2,3-b]piridin~4-iloxi)-2-clorofenil)-1-(4-
fluorofenil) -2-oxo-1,2-dihidropiridina-3-carboxamida
Se prepard en una manera similar como en la etapa C del
ejemplo 242. CLAR tgr = 2.946 min (Chromolith SpeedROD 4.6 x 50
mm, 10-950% de metanol acuoso que contiene 0.1% de TFA, 4 min

gradiente, monitoreado a 220 nm); EM(ESI*) m/z 475 (M + H)*.

EJEMPLO 325

=
IO
(&) OMe
/ | ~
-
N~ N
N- (4- (1H-Pirrolo[2,3-blpiridin-4-iloxi)-2-metoxifenil)-1-(4-
fluorofaenil)-2-oxo-1,2-dihidropiridina-3-carboxamida
Se prepard en una manera similar comoc en la etapa C del
ejemplo 242. CLAR ty = 2.795 min (Chromolith SpeedROD 4.6 x 50

mm, 10-90% de metanol acuoso que contiene 0.1% de TFA, 4 min

gradiente, monitoreado a 220 nm); EM(ESI*) m/z 471 (M + H)*.
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£30

N-(4—(1H—Pirrolo[2,3-b]pi:idin-4-iloxi)-2-cianofenil);
l1-(4-fluorofenil)-2-ox0-1,2~-dihidropiridina-3-
carboxamida
10 Se prepardé en una manera similar como en la etapa C
del ejemplo 242. CLAR tp = 2.618 min (Chrmmolith SpeedROD
4.6 x 50 mm, 10-90% de metanol acuoso que contiene 0.1%
de TFA, 4 min gradiente, monitoreado a 220 nm); EM(ESIY)

m/z 466 (M + H)*'.

15
EJEMPLO 327

l -
Je il
o) Cl
20 -
0

N- (4~ (1H-pirrolo[2, 3-b]pixidin-4-ilcoxi) ~2-cloro-6-fluorofenil) —-1- (4-
fluorofenil) -2-oxo~1 , 2-dihidropd ridina—-3-carboxamida
Se prepardé en una manera similar camo en la etapa C del ejemplo

25 242. CIAR tp = 2.805 min (Chromolith SpeedROD 4.6 x 50 mm, 10-90% de
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metanol acuoso que contiene 0.1% de TFA, 4 min gradiente, monitoreado a

220 nm); EM(ESI") m/z 493 (M + H)*.

EJEMPLO 328
I
O F

N-(4-(1HE-Pirrolo[2,3-b]lpiridin-4-iloxi) -2, 6-
difluorofenil)-1-(4-fluorofenil)-2-oxo-1,2~
dihidropiridina-3-carboxamida

Se prepard® en una manera similar como en la etapa C del ejemplo
242. CLAR tg = 2.653 min (Chramolith SpeedROD 4.6 x 50 mm, 10-90% de
metanol acuoso que contiene 0.1% de TFA, 4 min gradiente, monitoreado a

220 nm); EM(EST"Y m/z 477 (M + H)™.

EJEMPLO 329

/|\
NN

N-{4~ (1H-pirrolo[2,3-b]piridin-4-iloxi) -2-matil-4-fluorofenil) -1-

63/
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(4-fluorofenil) -2-oxo0-1,2-dihidropiridina-3-carboxamida

Se prepar® en una manera similar come en la etapa C del

ejemplo 242. CLAR tgp = 3.010 min (Chromolith SpeedROD 4.6 x 50

(@179@
e

10-90% de metanol acueso que contiene 0.1% de TFA,

4 min

gradiente, monitoreado a 220 nm); EM(ESI*) m/z 473 (M + H) .

N-(4- (1E-Pirroleo[2,3-b]piridin-4-iloxi) ~2-triflucrametil-fenil) -1-
(4-fluorofenil)-2-oxo-1,2-dihidropiridina-3-carboxamida

Se preparé en una manera similar como en la etapa C del

4 min

15
ejemplo 242. CLAR ty = 2.943 min (Chromolith SpeedROD 4.6 x 50
mm, 10-90% de metanol acuoso que contiene 0.1% de TFA,
gradiente, monitoreado a 220 nm); EM(ESI') m/z 509 (M + H)*.
EJEMPLO 331
20 |

J |“
NN

25 6~ (4-Fluoro—fanil)-1-cxi-piridina-2-carboxilico

24
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[2-triflucrametil-4- (1B-pirrolo[2,3-b]piridin-4-iloxi) ~fenil]-amida
Se preparé en una manera similar como en el ejemplo 241. CIAR ty
= 3,205 min (Chromolith SpeedROD 4.6 x 50 mm, 10-90% de metanol acucso
que contiene 0.1% de TFA, 4 min gradiente, monitoreado a 220 mm};

EM(ESI") m/z 509 (M + H)*.

N~ N
[2-flucro—4- (1H-pirrolo[2,3-b]piridin-4-iloxi) -fenil] -amida dal &acido
6~ (4-Fluoro-fenil) ~1-cod-piridina-2-carboxilico
Se prepard en una manera similar caw en el ejemplo 241. CLAR ty
= 1,103 min. (YMC S5 ODS 4.6 x 50 mm, 10-90% de metanol acuoso que
contiene 0.1% de H;PO,, 4 min gradiente, monitoreado a 220 nm); EM(ESI")
m/z 459 (M + H)'.
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[2-nntil—4—(lﬂ-pirrolo[z,3—b]piridin—4—ilo:i)—fonil]-amida.G;Eﬁ/
del Acido 6~ (4-Fluoro-fenil)-l-oxi-piridina-2-carboxilico
Se prepar$ en una manera similar como en el ejemplo 241.
CLAR tg = 3.120 min (Chromolith SpeedROD 4.6 x 50 mm, 10-90%
de metanol acuoso que contiene'O.l% de TFA, 4 min gradiente,

monitoreado a 220 nm); EM(ESI*) m/z 455 (M + H)'.

[5-Fluoro-4-(l1H-pirrolo[2,3-b]lpiridin-4-iloxi)-fenil]-amida
del &cido 6-(4-Fluoxo-fenil)-l-oxi-piridina-2-carboxilico
Se preparé en una manera similar comoc en el ejemplo 241.
CLAR tg = 3.200 min. (Chromolith SpeedROD 4.6 x 50 mm, 10-90%
de metanol acuoso que contiene 0.1% de TFA, 4 min gradiente,

monitoreado a 220 nm); EM(ESI*) m/z 475 (M + H)*.

o ”YQ'OF

(o B o
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N-(3-Fluoro—4- (3- (3-hidroxipropil) ~1B-pirrolo[2,3~b]piridin-

4-iloxi) fenil) -1-(4-fluorofenil)-2-oxo-1,2-dihidropiridina-3-

carboxamida
F. NO,
N\
\
g |\
NTON
Boc

A) tert-Butil 4-(2-fluoro—4-nitrofencxi)-3-(3-hidroxiprop~1-inil)-1H-
pirrolof2,3-blpiridina-1-carboxilato

Una corriente de Argbn cue se burbujed a través de una mezcla de
tert-butil 4-(2-fluoro-4-nitrofenoxi)-3-yodo-1H-pirrolo[2, 3-b]piridina-
l-carboxilato (400 mg, 0.8 mmol, Campuesto B del ejemplo 283), alcohol
de propargilo (90 mg, 1.6 mmol), Pd{dppf)2Cla:CHClz (66 mg, 0.08 mmol),
y Cul (40 mg) en trietilamina (0.8 mL) y THF (6 mL) durante 5 minutos.
La mezcla de reaccidén se selldé en un tubo y se calentd a 75°C durante
lh. La mezcla se diluyd con CHXl; y se lavé con salmuera. Ia fase
organica se secd sobre MgSOy y se concentrd in vacuo. El residuo crudo
se purificé por cramatografia de columna instantinea (gel de silice,
30% EtQAc/ CHLCl,) para proporcionar el producto deseado (220 mg, 64%
rendimiento) como un sélido amarillo. CL/EM (ESI') m/z 428 (M + H)*.

635
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B) 3- (4~ (4-Amino-2-fluorofenoxi) -1R-pirrolo[2,3-b]piridin-3-
il)propan-l1l-ol

Una mezcla de tert-butil 4-(2-fluoro-4-nitrofenoxi)-3-
(3-hidroxiprop-1-inil)-1H-pirrolo[2,3-b]piridina-1-
carboxilato (50 mg, 0.15 mmol) y 10% de Pd/C (que contiene
50% de Hz0, 120 mg) en THF (10 mL) y MeOH (2 mL) se hidrogendé
a través de una almohadilla de Celite®. La mezcla cruda se
purificé por CLAR preparativa para proporcionar el producto

deseado (6 mg, 13% rendimiento) como un sélido blanco. CL/EM

(ESI) m/z 302 (M + H)*.

C) N-(3-Fluoro-4- (3~ (3-hidroxipropil)-1H-pirrolo[2, 3~
blpiridin-4-iloxi) fenil)-1-(4-fluorofenil) ~-2-oxo-1,2-
dihidropiridina-3-carboxamida

A una mezcla agitada de 3-(4-(4-amino-2-fluorofenoxi)-
1H-pirrolo{2,3-blpiridin-3-il)propan-1l-ol (5 mg, 0.0166
mmol), &cido 1-(4-fluorofenil)-2-oxo-1,2-dihidropiridina-3-
carboxilico (5.8 mg, 0.025 mmol, Compuesto B del ejemplo
242), y HATU (Perseptive Biosystems, 10 mg, 0.025 mmol) en
DMF' (0.5 mL), se agregdé DIPEA (0.1 mL). La mezcla de reaccién
se agitd a temperatura ambiente durante 2 h y se concentré in
vacuo. El residuo se purificé por CLAR preparativa para dar
el compuesto del titulo (6 mg, sal HCl, 66% rendimiento) como
un sélido blanco. H RMN (CDsOD) & 8.71 (dd, 1H, J= 7.2, 2.0

Hz), 8.22 (d, 1H, J= 6.8 Hz), B8.10 (dd, 1H, J= 12.4, 2.0 Hz),

68k
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8.00 (dd, 1H, J= 6.4, 2.0 Hz), 7.25-7.60 (m,
(m, 2H), 3.64 (t, 2H, J= 6.4 Hz), 3.05 (t,

2.00 {(m, 2H); CL/EM (ESI*) m/z 517 (M + H)®.

7H), 7.70-7.80

J= 7.2 Hz),

657
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638

REIVINDICACIONES

1. Un compuesto de conformidad con la Férmula I 6 II:

R, R? (R R
/\G?J‘/NTZT‘LR‘ | /\L?I"TR‘

| ]
A I n

que incluye sales farmacéuticamente aceptables del mismo,
caracterizado porque:

R! es H, alquilo, algquilo substituido, cicloalquilo,
cicloalquilo substituido, arilalquilo, arilalquilo
substituide, arilo, arilce substituido, alquenilo, alquenilo
substituido, alquinilo, alquiniloc substituido, heterocarilo,
heteroarilo substituido, heterociclo, heterociclo
substituido, heterocarilaquilo, heteroarilalquilo substituido,
heterocicleoalquilo o heterocicloalquilo substituido;

cada R? es independientemente, H, haldgeno, ciano, NOa,

OR®>, NR°R’, alquilo, alquiloc substituido, cicloalquilo,

cicloalquilo substituido, arilo, arilo substituido,
heteroarilo, heterocarilo substituido, heterociclo,
heterociclo substituido, arilalquilo, arilalqﬁilo
substituido, heterocicloalquilo, o heterccicloalquilo
substituido;

B es 0, NR?, s, S0, S0,, CRR!;

V es NR™ o -(CRYR')-;
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W o X son independientemente C o N;

Y es O, 8, o NR'%;

Z es -CRVRM-, - (CR'R'%)_NR!®-;

1l tiene un valor de 0 hasta 4;

m tiene un valor 0 a 2;

n tiene un valor 0 a 4;

p tiene un valor 0 a 4, con la condicién de que si p es

0, R' no es fenilo;

A es:

Q es CRY;

D es CR? o N;

G es S, 0, o NR*}, con la condicién de que si A es

"n—<\: '::k

Res
R" N
IN Rn
'S
D N Rpn

629
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{0, T

y G es 5, R' no es un grupo fenilo substituido;

R}, R5, R®, R7, RY? R!' y R' son cada uno
independientemente H, alquilo, alquilo substituido,
cicloalquilo, c¢icloalquilo substituido, arilo, arilo
substituido, heteroarilo, heterocarilo substituido,
heterocicloalquilo, o heterocicloalquilo
substituido;

R' es arilo, arilo substituido, hetercarilo,
hetercarilo substituido, heterocicloalquilo, o]
heterocicleocalquilo substituido;

R y R!° son independientemente H, halégeno,
alquilo, algquilo substituido, cicloalquilo,

cicloalquilo substituido, arilo, arilo substituido,

heteroarilo, hetercariloe substituido,
heterocicloalquilo, o heterocicloalguilo
substituido;

R'? es H, alquilo, alquilo substituido, CN, NO; o
SO;NH3;

RY, RM, R¥, RY y RY" son independientemente H,
halégeno, alquilo, alquilo substituido, cicloalquilo,
cicloalquilo substituido, arilo, arilo substituido,

heteroarilo, hetercarilo substituido, heterociclo,

690
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heterociclo substituido o tomados 3juntos para formar un
anillo heterociclico o carbociclico desde 3 hasta 8 &tomos;

R, RY, R, R®, R??, R?®, R®, RS, R%2, R%, RS, RE, RS,
RS, R®®, R®®, R"?, R”, R’%, R"™, y R™, son independientemente
H, halégeno, NOz, ciano, OR?%, NR?’R?®, CO,R?*®, C(0)NR¥R*,
s0,R¥, SO,NR¥R*, NR¥SO,R, NRY'C(0)R*®, NR¥COR', -CO(CH;),R%;
-CONH (CHz) 1R%, alquilaminoalquilo, alquilaminoalquinilo,
alquilo C; hasta Cg alquilo C; hasta Cg substituido,
cicloalquilc C; hasta C,, cicloalquilco C3; hasta C,
substituido, alquenilo, alquenilc substituido, alguinilo,
alquinilo substituido, hidroxialquilo, arilo, arilo
substituido, heteroarilo, heteroarilo substituido,
arilalquilo, arilalquilo substituido, heterocicloalquile, o
heterocicloalquilo substituido;

R es H o ciano;

R y R* son independientemente H, alquilo C; hasta Cg o
alquilo C; hasta Cg substituido;

R?**>, R™ y R son independientemente H, alquilo, algquilo
substituido, cicloalquilo, ciclocalgquilo substituido, arilo,
arilo substituido, arilalquilo, arilalquilo substituido,
heterocarilo, heterocarilo substituido, heterocicloalquilo, o
heterocicloalquilo substituido

R?6, R?7, R?®, R?, R¥, R¥, R, R¥, R™, R¥, R, RY, R,
R¥, R'*, R", y R* son independientemente H, alquilo, alquilo

substituido, cicloalquilo, cicloalquilo substituido, arilo,

9
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arilo substituido, arilalquilo, arilalquiloc substituido,
hetercarilo, heteroarilo substituido, heterocicloalquilo, o
heterocicloalquilo substituido.

2. El compuesto de conformidad con la reivindicacién 1,
caracterizado porque R' es alquilo C; a Cg opcionalmente
substituido, alquenilo, alquinile, <cicloalquile C3 a Cy
opcionalmente substituido, heterocicloalquile C3 a Cy, fenilo
opcionalmente substituido, bifenilc opcionalmente substituido
© un |heteroarilo Dbiciclico o© monociclico Cs a Cgz
opcionalmente substituido.

3. El compuesto de conformidad con la reivindicacién 2,
caracterizado porque R! se selecciona del grupo que consiste
de fenilo, opcionalmente substituido con Cl, F, OCHs,
alquilo, alquenilo, alquinilo, hidroxi, amido, fenoxi, CHzCN,
bencilo, NHCO;CHj; bifenilo, piridilo, azepanilo, pirazolilo,
tiazolilo, indolilc, indazolilo, indenilo, ciclopropilo,
isopropilo, feniletilo, amincalquile, bencilo, amidoalquilo,
morfolina y furanilmetilo.

4. El compuesto de conformidad con la reivindicacién 1,
caracterizado porque R? es H, metilo, alcoxilo, halo,
halocalquilo o ciano.

5. El compuesto de conformidad con la reivindicacién 1,
caracterizado porque R' es un fenilo opcionalmente
substituido, un piridilo opcionalmente substituido, un

pirrolidinilo opcionalmente substituido, un piridil-N-oxi

o1l
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opcionalmente substituido, o una piridinona opcionalmente
substituida.

6. E1l compuesto de conformidad con la reivindicacién 5,
caracterizado porque el fenilo, piridilo, piridinona o N-oxi
piridilo se substituye con hidroxilo, halo, alquilo C; a Cy,
cicloalquilo Ci a Ca, —-COCH,, alcoxi, amiﬁo,
heterocicloalquilo, aminoalquilamino, ciano, alquiltiol,
fenilo o alquilaminoalcoxilo.

7. E1 compuesto de conformidad con la reivindicacién 6,
caracterizado porque el sustituto es F, Br, Cl, metilo,
pentilo, metoxi, fenilo, morfolinilo, NH; o NHCENH,.

8. El compuesto de conformidad con la reivindicacién 1,

caracterizado porque A es

R1l a7 (Vg Vo) o
ol Y R 2 g N e Xy R
R No 2 R l “fL‘ Res— |
R“ Rﬂ n R“l H N R'.
. WA
Ra— I “»-%f Re—¢ ||
IfA\Ru 8 “4L\Rﬂg Hﬂ Ngikﬂn

9. El compuesto de conformidad con la reivindicacién 8,
caracterizado porque R¥ es H o CN; R y RY son
independientemente H, alquilo C; a C4, alcoxi C; a C4, o0 -
C(0)2R** en donde R?® es alquilo C; a C4; y R!® es H.

10. El compuesto de conformidad con la reivindicacién 8,

caracterizado porque, R* y R® son H.
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11. El1 compuesto de conformidad con la reivindicacién 8,
caracterizado porque, R®®, R® y R™ son H; R?*® es alquilo C; a
Cqs; alquenilo; alquinilo; heterocicloarilo Cs a Cg; CO(CHjp),R*
y R es alquilo C; a C4; haloalquilo; amino; algquilamino;
heterocicloalquilo Cs a C,;; heteroarilo Cs a Cq; C(O)}2R*® en
R29

donde es etilo; CN; alcoxi; fenilmetilo;

alquilamincalquinilo; alquilaminoalquilo; hidroxialquilo o
metoxialquilo.
12. E1l compuesto de conformidad con la reivindicacién 8,

caracterizado porque A es,

Ryg YV
R
\70
rRe—{ |
HNR'.

13. El compuesto de conformidad con la reivindicacién 1,
caracterizado porque, Y es O u S.

14. E1l compuesto de conformidad con la reivindicacién 1,
caracterizado porque, B es O,

15. El1 compuesto de conformidad con la reivindicacién 1,
caracterizado porque, Z es -CRYVR™ o NR'® en donde R'?, RM y
R'® son cada uno H o R y R™ junto con el carbono al cuai se
enlazan forman un ciclopropilo.

lé. El1 compuesto de conformidad con la reivindicacién
1, caracterizado porque R? es fenilo.

17. El1 compuesto de conformidad con la reivindicacién

1, caracterizado porque R! es piridilo.

oY
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18. El compuesto de conformidad con la reivindicacién
1, caracterizado porque R* es pirrolidinilo.

19. El1 compuesto de conformidad con la reivindicacién
1, caracterizado porque R* es piridil-N-oxi.

20. El1 compuesto de conformidad con la reivindicacién
1, caracterizado porque R* es piridinona.

21. El1 compuesto de conformidad con la reivindicacién
12, caracterizado porque R? es -COCH,-R, donde R es amino,
pirrolidina o piperazina.

22. El1 compuesto de conformidad con la reivindicacién
12, caracterizado porque R?® es piridina o tiazol.

23. El1 compuesto de conformidad con la reivindicacién
12, caracterizado porque R?*® es -COC(Cl)s; o CONHCHzpiridina.

24. El1 compuesto de conformidad con la reivindicacién
12, caracterizado porque R?*" es CHspiperidina, CHzfenilo, -
C=C-amino, ciano, -COzCH3, - CH,0H, CH,OMe, hidroxietilo, -
CHOH (CH3)20H o CH{OCHj;) CHj.

25. El compuesto de conformidad con la reivindicacién 1,
caracterizado porque tiene wun valor IC50 menor que
aproximadamente 5 uM.

26. El compuesto de conformidad con la reivindicacién 1,
caracterizado porque tiene wun valor IC50 menor gque
aproximadamente 1 uM.

27. Un método para el tratamiento contra el céncer,

caracterizado porque comprende administrarle a un paciente

6as
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que lo necesita, una cantidad farmacéuticamente efectiva de
un compuesto que tiene la férmula I 6 II de conformidad con
la reivindicacién 1.

28. Una composicién farmacéutica caracterizada porque
comprende una cantidad terapéuticamente efectiva de un
compuesto de conformidad con la reivindicacién 1, en un
portador farmacéuticamente aceptable.

29. El métcdo de conformidad con la reivindicacién 18,
caracterizado porque ademds comprende administrarle al

paciente al menos otro agente anticancerigeno.

b96
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RESUMEN DE LA INVENCION

En general, la invencidén actual comprende compuestos de

las Férmulas I y II

(R% B R4 R
/\Ef,j,"/m\g,r.\l‘!.,v\“1 /\Ls/jxr NTR"

|
A ] A !

gue incluyen sales farmacéuticamente aceptables de 1los
mismos. Los compuestos de la invencién son fGtiles como
inhibidores de proteina cinasa y, por lo tanto, son ftiles
para el tratamiento contra el céncer y otras enfermedades

mediadas por la proteina cinasa.
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b. (]  none of the figures Is to be published with the absiract

Form PCTASA/210 {first sheet) (April 2005)
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INTEf \TI NAL SEARCHREPORT -
|_PCT/U52005/0226

CLASEIFICATION OF 7’J4

Co7D48 CO7D495/ 04 CO7D471/04

According 1© Intlemational Patent Classiication {IPC) or & both national classification and IPC

300

Mmmcbwna’!;ﬂﬁnmmd {claastfication system followed by classification symbola)

Documnentation searched cthar than minimum documeniation to the axtani that such documents are Included in the flekis ssarched

Electronic daia bass consulted during the Intemational search (name of data bass and, where practical, ssarch terms used)
EPO-Internal, CHEM ABS Data, WPI Data, BEILSTEIN Data

C. DOCUMENTS CONBIDERED TO BE RELEVANT

Catagory* | Chation of documant, with Incication, where appropriate, of the relevant passages RAsiovani o calm No.
X EP 1 415 987 A (EISAI CO., LTD) o f 45 1-29

6 May 2004 (2004-05-06) o\ RP!

claim 2 mh\ﬂﬂ >3
A WO 01/09134 A (NOVARTIS AG; 1-29

NOVARTIS-ERFINDUNGEN
VERWALTUNGSGESELLSCHAFT M.B.H; COLLI)
8 February 2001 (2001-02-08)

claim 1

A WO 97/16452 A (NOVARTIS AG; ZIMMERMANN, " 1-29
JUERG; CAPRARO, HANS-GEORG; PETERLI,
PATRICIA) 9 May 1997 (1997-05-09)

claim 1
EI Further documents are hsted In the continution of Box C. E Seo patent family annex.
* Special categories of ched documents : T h“mmhmh Imlml d!h
"A" document defining the geneml ofthe which Is
ST 1 be Of eyt relevarce e gited 10 underatand T il o oy iecedyg e
"E" earfier document but published on or after the Intemationa) " documant of particular relevance; the claimed m_
" mﬂ:‘u":‘hm cla Imvolve an inventive m;ﬁmb hluuhno
Mﬁh“b&ﬂhhpﬂﬂ&% m L' Mmmdpm':;mn:hm
cistion or canndt be coneiderad to invoive an Uvantiva step whan the
'Udoumrdlmmtolnwuhuuun.m d'l:lllunu' documant s combined with one or more other such docu—
other maans mands, such combination baing cbvious 1o a person skiflsd
document pulhad prior 1 the Intemational fling datn but inthe arL
later than the priordty dals cial "&" document member of the sama patem family
Data of the achual completion of the iInlemational search Date of maiiing of the imamatiorml search report
30 March 2006 07/04/2006
Nama and malling address o the 1SA/ Authorzed officer
European Patant Office, P.B. 5818 Patentiaan 2
e ——
Foe (s31-10) 840-20 wor Wolf, C

Foarm PCTASA/R10 (seoond sheet) (April 2003)
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Intemational application No.
INTERNATIONAL SEARCH REPORT PCT/US2005/0

Box Il Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This Intemational Search Report has not been established In respect of ceriain claims under Article 17{2){a) for tha following reasons:

D B B0l SRS oSS A RSB AR 1
Although claims 27,29 are directed to a method of treatment of the

human/animal body, the search has been carried out and based on the alleged
effects of the compound/composition.

2. [ ciaime Nos.:
because they ralate 1 parts of the Intemational Application that do not comply with the prescribed requirements 1o such
an axtert that no meaningful iIMlemational Search can be camied out, speciiically:

3. I:I Claims Nos.:
becausa they are dependent claims and are not drafied in accordance with the second and third sentences of Rule 6.4(a).

Box lll Obaervations whare unity of Invention is lacking (Continuation of item 3 of first sheet)

This intemational Ssarching Authority found multiple Invertions In this intemational application, as follows:

1. D As all required additional search fees were timely pald by the applicant, this Intemational Search Report covers all
saarchabile claims.

2. D As all searchable dalms could be searched without effort justifying an addiional fes, this Authority did not Invite payment
of any addltional fes.

. 3. |:| As only 80me of the required additional search fees were timaly pald by the appiicant, this intamational Ssarch Report
covers only those clalms for which fees were paid, specifically claims Nos.:

4, D No raquired additional search fees were timely paid by the appiicant. Consaquently, this intamational Search Report Is
resiricted io the invention fist mentioned In the clakms; It Is covered by clalms Nos.:

Remark on Prolssat D The additional search {ees ware accompanied by the applicant's protest.

Dmmmuhmmdmwm{an.

Form PCTASA210 (continuation of firet sheet (2)) (January 2004)
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Infarmation on patent family membere

ATIONAL SEARCH REPORT

|'|.. astionsl appiication N

PCT/US2005/022682
Patent document Publication Patent family Publication
¢ited In search repont dato member(s) dats
EP 1415987 A 06-05-2004 AU 9598601 A 29-04-2002
CA 2426461 Al 25-04-2002
CN 1478078 A 25-02-2004
HU 0302603 A2 28-11-2003
WO 0232872 Al 25-04-2002
JP 3712393 B2 02-11~2005
MX PA03003362 A 01-08-2003
NO 20031731 A 19-06-2003
NZ 525324 A 24-03-20056
Us 2004053908 Al 18-03-2004
WO 0109134 A 08-02-2001 AT 251160 T 15-10-2003
AU 767349 B2 06-11-2003
AU 6567700 A 19-02-2001
BR 0012888 A 09-04-2002
CA 2379560 Al 08-02-2001
CN 1365360 A 21-08-2002
CZ 20020299 A3 17-04-2002
DE 60005684 D1 06-11-2003
DE 60005684 T2 29-07~-2004
DX 1200435 T3 02-02-2004
EP 1200435 Al 02-05-2002
ES 2208395 T3 16-06-2004
HU 0201935 A2 28-11-2002
JP 2003506375 T 18-02-2003
MX PAD2001102 A 20-08-2002
NO 20020467 A 20-03-2002
NZ 516667 A 28-05-2004
PL 354477 Al 26-01-2004
PT 1200435 T 27-02-2004
SK 1262002 A3 02-07-2002
TR 200200234 T2 21-06-2002
us 6589950 Bl 08-07-2003
ZA 200200783 A 12-02-2003
WO 9716452 A 09-05-1997 AT 236161 T 15-04-2003
AU 7296896 A 22-05-1997
BR 9611157 A 30-03-1999
CA 2234609 Al 09-05-1997
CN 1202896 A 23-12-1998
DE 69627195 D1 08—-05-2003
DE 69627195 T2 29-01-2004
EP 0874846 Al 04-11-1998
ES 2196181 T3 16-12-2003
HK 1016580 Al 06—-02-2004
JP 11514336 T 07-12-1999
PT B74846 T 29-08-2003

Form PCTABA/RID (pstent iamBy snax) {Apri 2008}




~ATENT COOPERATION TRLATY

From the
INTERNATIONAL SEARCHING AUTHORITY
To: PCT
30‘5
WRITTEN OPINION OF THE
se6 form PCTASA220 INTERNATIONAL SEARCHING AUTHORITY
(PCT Rule 43bis.1)
Data of malling
{caynanthirear) see form PCTASAZ10 (second sheet)
Applicants or agent’s flle reference FOR FURTHER ACTION
see form PCTASA220 See paragraph 2 below
Iintemational application No. Intemational fiing dale (dayénonthirear) Priarily date (dayinonihirear)
PCTAJS2005022682 28.06.2005 28.06.2004

INV. CO7D4B87/04 CO7D49504 CO7D47104

imternational Paten Classification (IPC) or both national classification and IPC

Applicant
BRISTOL-MYERS SQUIBB COMPANY

2 BoxNo.| Basls of the opinion

O BoxNo.ll  Priorlty

& Box No. Il

O BoxNo.IV  Lack of unity of Invention
X Box No.V

O BoxNo.Vl Certaln documents cited

2. FURTHER ACTION

will hot be so0 considered.

whichever expires later.
For further options, see Form PCTASAZ220.
3. Forfurther detajls, see notes to Form PCTASA2220.

1. This opinion contains Indications relating to the following items:

Non-esiablishment of opinion with regard 1o navelty, Inventive step and industrial applicabllity

Reasoned statement under Rule 43bis.1(a){}) with regard to novelty, inventive step or industrial
applicability; cltations and explanations supporiing such statement

& Box No. VIl  Certain defects in the intemational application
3 Box No. Viil Caertain cbsarvations on the international application

If a demand for intematlonal preliminary examination is made, this opinlon will usually be considered tobe a
written opinion ef the International Preliminary Examining Authority {("IPEA"). However, this does not apply where
the applicant chooses an Authority other than this one to be tha IPEA and the chosen IPEA has notifed the
In'temational Bureau under Rule 88.1bis{b) that written opiniona of this Intemational Searching Authority

If this opinion Is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to
submit to the IPEA a written reply iogether, where appropriate, with amendments, before the expiration of three
montha from the date of malling of Form PCTASAZ220 or before the expiration of 22 months from the priority date,

Name and mailing address of the ISA;

European Patent Office
D-80268 Munich

Tal. +49 88 2380 - 0 Tx: 523656 spmu d
Fax: +49 89 23090 - 4465

Authorized Officer

_/-'--..\
Wolf, C [\Q) Ji

Telaphone No. +40 80 2309-8285

Form (PCTISA/237) (Cover Sheet) (January 2004)




WRITTEN OPINION OF THE international appjication, No.
INTERNATIONAL SEARCHING AUTHORITY PCTAJS2005022682

A 4

A Y

Box No.1 Baals of the opinion

1. With regard to the language, this opinion has been established on the basis of the international appfication In
the language in which it was filed, unless otherwise indicated under this ltem.

O This opinion has been established on the basis of a transiation from the orlginal language into the following
language , which is the language of a translation furnished for the purposes of International search
(under Rules 12.3 and 23.1(b)).

2. With regard to any nucleotide andhr amino ackl sequence disclosed in the intemational application and
necessary to the claimed inventlon, this opinion has been sstablished on the basis of:

a. type of material:
0 a sequence listing
[0 table(s) related to the sequence listing
b. format of materlal:
O  in written format
O in computer readable form
¢. ime of filingAurnishing:
O contained In the internationel application as filed.
[0 fied togsther with the international application in computer readable form.
O furnished subsaquently to this Authority for the purposes of search.

3. OO In addition, in the case that more than one version or copy of a sequénce listing andbr table relating thereto
has been filed or furnished, the required statements that the information in the subssquent or additional
copies Is identical to that in the application as filed or does not go beyond the application as filed, as
appropriate, were fumished.

4, Additional comments:

Ferm PCTASA/ 237 (January 2004)



WRITTEN OPINION OF THE Intemational application No.
INTERNATIONAL SEARCHING AUTHORITY PCTAUS2005022682

705

Box No. lll Non-establishment of opinlon with regard to novelty, Inventive step and Industrial
applicabllity

The questions whether the claimed Invention appears to be novel, to involve an inventive step {to be non
obvious), or to be industrially applicable have not been examined In respect of:

O the entire international application,
& claims Nos. 27,29 in respect of industrial applicabllity
because:

O the said international application, or the said clalms Nos.  relats o the following subject matter which
does not require an internationat preliminary examination (specify):

O the description, claims or drawings (indicate particular elements below) or sald claims Nos.  are so
unclear that no meaningful opinion could be formed (specify):

00 the claims, or saki claims Nos. are so inadequatsly supported by the description that no meaningful opinion
could be formed.

. no intemational search report has been esmblished for the whole application or for said ciaims Nos. 27,29
in respect of industrial applicability

0O the nucleotide andbr amino acld sequence listing does not comply with the standard provided for In Annex
C of the Administrative Instructions In that:

the written form O has not been furnished

O does not comply with the standard
the computer readable form 0 has not been furnished

O does not comply with the standard

O the tables related to the nucleotide andir amino acld sequence lising, if in computer readable form only, do
not comply with the technical requirements provided for in Annex C-bis of the Administrative Instructions.

O See separate sheet for further detalls

Form PCTASA/237 (January 2004)



WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCTAIS2005022682

10k

Box No.V Reasonod statement under Rule 43b/s.1{a)(l) with regard o novelty, Inventive step or
Industrial applicabllity; citations and explanationa supporting such statement

1. Statement
Novelty (N) Yes: Claims
No: Claims 1-28
Inventive step (IS) Yes: Claims
No: Claims 1-29
Industrial applicability {lA) Yes: Claims 1-26,28

No: Claims

2. Chations and explanations

see separate sheet

Box No. VIl Certaln defects In the International application

The following defects in the form or contents of the intemational application have been noted:
see soparate sheest

Box No. VIl Certaln observations on the International application

The following observations on the clarity of the clalms, description, and drawings or on the question whether the
claims are fully supported by the description, are made:

see separate shoet

Form PCTASA/237 (January 2004)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING ?/
AUTHORITY (SEPARATE SHEET) PCT/US2005/022682 ao
Re Item Iil.

Rule 39.1(iv) PCT - Method for treatment of the human or animal body by therapy

For the assessment of the present claims 27,29 on the question whether they are
industrially applicable, no unified criteria exist in the PCT Contracting States. The
patentability can also be dependent upon the formulation of the claims. The EPO, for
example, does not recognize as industrially applicable the subject-matter of claims to
the use of a compound in medical treatment, but may allow, however, claims to a
known compound for first use in medical treatment and the use of such a compound
for the manufacture of & medicament for @ new medical treatment.

Re ltem V.

The following documents are cited in the International Search Report:

D1: EP-A-1415 987 (EISAI CO., LTD) 6 May 2004 (2004-05-06)

D2: WO 01/09134 A (NOVARTIS AG; NOVART!S-ERFINDUNGEN
VERWALTUNGSGESELLSCHAFT M.B.H; COLLI) 8 February 2001 (2001-02-
08)

D3: WO 97/16452 A (NOVARTIS AG; ZIMMERMANN, JUERG; CAPRARO, HANS-
GEORG; PETERLI, PATRICIA) 9 May 1997 (1997-05-09).

In the light of D1 the subject matter claimed appears to be not novel and to lack an
inventive step (Articles 33(2) and (3) PCT).

D1 discloses antitumor active agents of formuia Il in claim 2 whose general formula Il
overlaps with the general formula claimed in claim 1 of the present application.

D2 and D3 disclose similarly structured pharmacologically active compounds which
differ from the compounds as claimed in the substituent(s) R' respectively R, as
defined in the prior art documents.

2. The assessment of inventive step of the subject matter claimed can only be based

Form PCT/ASA/237 (Separate Sheet) (Sheet 1) (EPO-January 2004)



WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/US2005/022682

upon subject matter which is novel. However, the following is to be noted:

The technical problem underiying the present application was the provision of further
antitumor active compounds.

As far as the subject matter claimed is novel it is structurally closely related to the
subject matter disclosed in D1. It would be expected by a skilled person faced with
the task of solving said technical problem that such similarly structured compounds
exhibit a simila pharmacological profile as the prior art. The solution to the technical
problem thus appears to be obvious in the light of D1.

Re ltem VII.
Claim 29 contains a reference back to claim 18 which is not correct.

Re Item VIII.

1. The terms "substituted"” in the claims render the scope of the claimed range unclear
(Article 6 PCT).

2. The Applicant is invited to indicate the reason for the provisos in the claims. If it was
intended to delimit the subject matter claimed from any further prior art not cited yet,
the referring documents shoukd be indicated.

Form PCT/ISA/237 (Separaie Shee) (Sheet 2} (EPO-January 2004}



NOTES TO FORM PCT/ISA/220

These Notes are Intended 10 give the basic Instructions conceming the filing of amenciments under aricle 18. The
Notes are basgd on tha requirements of the Patant Cooperation Treaty, the Rogulations and the Adminisirative Instructions
under that Trealy. In case of discrapancy betwaen thess Notes and thoss requirements, the latter are applicable. For more
deialled Information, see also the PCT Applicant’s Guide, & publication of WIPO.

In these Notes, "Aricle”, "Rule”, and "Section” refer 1o the provisions of the PCT, the PCT Regulations and the PCT
Adminlat-ative Instructions, respectively.

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19

The applicant has, after having received the international search report and the written opinlon of the Intemational
Searching , one opportunity to amend the claims of the Intemational application. it should however be emphasized
that, slnca all parts of the Imamational application (claims,description and drawings) may be amended during the
Intarnational praliminary examination procedure, there is usually no need Io fle amendments of the claims under Article 19
axcept where, a.g. the applicant wants the latter 1o be published for the pumoses of provisional protection or hae another
reason for amanding the clalms before International publication. Furthermore, it ehould be emphasizad that provisional
protection is avallable In some Siniss only (see PCT Applicant’s Gulde, Annexes B1 and B2).

The atiention of the appiicant s drawn o the fact that amendments to the clalms undar Article 18 are not allowed where
the Imemational Searching Authority has declared, under Article 17(2), that no International search report woukd be
established (see PCT Appiicant’s Guide, Volume I/A, paragraph 288).

What parts of the Intermnational application may bs amended?
Under Article 18, only the claims may be amended.

During the intamational phass, the claims may also be amended (or further amended) under Article 34 balore
the Intemational Preliminary Examining Authorlty. The descripon and drawings may only be amended under
Article 34 before the Intemational Examining Authority.

Upon entry into the national phase, all parts of the intermnational application may be amanded under Article 28
or, where applicabla, Article 41.

When? Within 2 months from the data of transmitial of the Intamational search report or 18 mornhs from the priority
date, whichever ime limit expires laiar. 1t should be noted, however, that the amendments will be consldered
as having been recefved on time If they are recalved by the Intemational Bureau after the expiration of the
MGT;I: )ﬂme imit bust before the complstion of the ischnical preparations for Intemational publicaion

e 48.1).

Whers not to flle the amandmenis?

The amendments may only be filed with tha Intemational Bureau and not with the receiving Office or the
Imemational Searching Authortly {Rule 48.2).

Where a demand for intemational preiminary examination has been/s filed, see below.

How? Elther by canceliing one or more eriire claima, by adding one or more new claims or by amanding the taxt of
one or movs of tha claims as filad.

A replacermnent shast must be submitted for each sheet of the claims which, on account of an amendment or
amendmernis, difiers from the sheet originally fled.

All the claims appearing on a raplacement sheet must be numbered In Arabic numenals. Where a claim Is
cancellad, no renumbaring of the other claims Is required. In all cases where claims are renumbered, they must
be renumbered consecutively (Administrative Instructions, Section 205(b)).

The amendments must be made In the language In which the intemational application Is 10 be publishad.

What documents must'may accompany the amendments?
Latter (Saction 205(b)):
The amendments must be submitted with a letter.

The letter will not be publlshed with the Intemational application and the amendad ciaims. It should not ba
confused with the "Statement under Articte 18(1)" (see below, under "Statament under Article 18{1)").

The letter must be in English or French, at tha cholcs of the applicant. However, if the language of the
International application Is English, the letter must be In English; if the language of the international spplication
la French, the letter must be In French.

Notss io Form PCTASA/Z220 (first shoet) (January 2004)




TRATADO DE COOPERACION DE PATENTES
PCT

REPORTE DE BUSQUEDA INTERNACIONAL

{Articulo 18 y Reglas 43 y 44 del PCT) mo
Referencia de archivo del solicitante o spoderado: |PARA UNA ACCION Ver forma PCT/ISA/220
10601-PCT ADICIONAL Si es aplicable el artfculo 5 = continuacién
No. de solicitud intemacional: Fecha de presentacidn internacionsl (dio/meséiaitg) : | (primera) Fecha de prioridad (dla/mes/afo) :
PCT/US2005/022682 28/06/2005 28/06/2004

Solicitante :
BRISTOL-MYERS SQUIBB COMPANY

Este reporte de biisqueda internacional ha sido preparado por esta Autoridad de Biisqueda Internacional y se transmite al solicitante
de acuerdo al Articulo 18. Una copia se transmite a la Oficina Internacional.
Este reporte de bisqueda internacional consiste de un total de 3 hojas.

También estd acompafiado de una copia de cada documento de la técnica previa citado en este reporte.

L Base del reporie:

a. Con respecto al idloma, la bdsqueda internacional se llevo a cabo con base a:
X la solicitud internacional en ¢l idioma a la que fué enviado.

una traduccidn de la solicitud internacional en

que es el idioma de una traduccion enviada para el proposito
de bisqueda internacional (Reglas 12.3(a) y 23.1(b)).

Con respecio a cualquier secuencia de nucledtidos/aminodcidos descriia cn la solicitud internacional, la bisqueda
internacional se llevé a cabo con base a La secucncie listada, ver Blogue No. |

2. D Ciertas relvindicaciones son inescrutables (ver Bloque il)

3 EI Se pierde In unidad de la Invencitn (ver Bloque III)

4. Con respecto al titulo,
El texto se aprobd como se presenta por el solicitante
El texto se establecid por esta Autoridad para leerse como sigue:

b)on respecto 4l resumen;

El texto se aprobd como se presenta por la solicitud
El texto se establecid, segiin 1a regla 38.2 (b) por esta Autoridad coma aparcce cn €] Bloque IV. El solicitante tiene un mes u
partir de la fecha de envio de esta biisqueda internacional para enviar sus comentarios a esta Autoridad

6. Con respecto a las figuras:

a. La figura de los dibujos a ser publicados en el resumen es la Figura No.
Como se sugicre por el solicitante
Debido a que ¢l solicitanie se equivocd al sugerir una figura
Debido a que esta figura caracteriza mejor la invencidn

b. Ninguna de las figuras es publicada con el resumen

Forma PCT/15A/210Q (primera hoja) (Abril de 2005)
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REPORTE DE BUSQUEDA INTERNACIONAL

Solicitud Internaclonat No.:
PCT/US2005/022682

A. CLASIFICACION DEL TEMA

C07D487/04 C07D495/04

CO7D471/04
De conformidad con ls Clasificacién Internacional de Patentes (IPC) lanto para clasificacion nacionnl como pam IPC

ZAll

B. CAMPOS BUSCADOS

[co7D

Documentacion minime buscada (sistema de clasificacion seguido por las Simbolos de clasificacion)

Documentacién buscada aparte de la documentacidn minima para indicar que los docomentos ac incluyen en los cumpos buscados

Base de datoy clectrdnica consultada durente Ia bisqueda intenacional (nombre de In base de datos y cusndo es prictico, bisqueda de (érminos usados)
EPO-~Internal, CHEM ABS Data, WPI Data,

BEILSTEIN Data

C. DOCUMENTOS CONSIDERADOS COMO RELEVANTES

Cita del documento, con indicaciones y si es adecundo, de los parmafos relevunics

 Retvindicacion relevante No,

Categoria®
X EP 1 415 987 A (EISAI CO.,

citadas WO/0232872

reivindicacién 2

A WC 01/09134 A (NOVARTIS AG;
NOVARTIS-ERFINDUNGEN

reivindicacién 1
A WO 97/16452 A (NOVARTIS AG;
JUERG; CAPRARQO, HANS-GEORG;
PATRICIA) 9 de Mayo de 1997
reivindicacién 1

- -

LTD)
6 de Mayo de 2004 (06-05-2004)

VERWALTUNGSGESELLSCHAFT M.B.H.;
8 de Febrero de 2001 {(0B-02-

1-29

1-29

COLLTI)
2001)

ZIMMERMANN,
PETERLI,
(09-05-1997)

1-29

D Sc enlistan « continuacién documentos adicionales del blogue C

E Miembros de la familic dc patentes se enlintan en ¢l

* Categorius cspecisles de loa documentos citados:

“A" documenias que definon el esisdo general de la técnlca que mo ¢
coraideran de relevancis particular

"E” documentios principales que esidn publicados sobre o después de [n fecha
intermacional de recepcion

“L™ documnantv que se involuc en Ias reivindicaciones de prioridad o que s¢
menciona para criablecer 1a fecha de publicacién de ofra cite u otra raxdn
especial (comio se eapeeifica)

documentos que 2 reficen & un descubrimienio hablado, utilidad,
tracién u otros medioa

“P" documenio publicado anies de la fecha de recepcién intemecional pero
después de la fecha de prioridad reivindicada

“T~ titima ducumento publicado deapués de S fecha do publicacidn
intcrmacional o de fecha de prioridad y que no esté en desacuerdo con la
wolicitud pero que sc cite purs entender los principios de ls teoris que spayan
Ja invencitn

*X” documenio de relevancin particular: la invencién reivindicads no pueds
considerarse novedosz 0 no pucde comsiderarso poc involucrar una clapa
inventiva cuando ¢l documento s¢ corsidera solo

“Y" documento de relevancia particular: la invencién reivindiends no pucde
considerarse por involucrar une elapa inventiva cumdo el documenio sc
combina con uno o mis documentos, cuya combinacidn sea obvis pars una
persona experta en la ttenica

“&" documeito micmbro de la misma familia de palentes

Fecha de terminacién de la biisqueda internacional

Fecha de envio del reporte de biisqueda internacional

Tel. No. (+31-70) 340-2040, Tx. 31651 cpo nl,
Fax: (+31-70) 340-3016

30 de Marzo de 2006 07/04/2006
Nombre y direccion de correo de 1a 1SA/ Oficial autorizedo
Oficina Europea de Patentes, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk Wolf,C

Forma PCT/1SA/230 (segunda hoja) (Abril 2009)




REPORTE DE BUSQUEDA INTERNACIONAL No. de solicitud internacional
PCT/US2005/022682
| Bloque I Observaciones en donde clerias reivindicaclones se encontraron inescrutables (Continuacién del ltem 2 de la primers hoja

Este reporte internacional no ha sido establecido con respecto a ciertas reivindicaciones bajo el Articulo 17(2) del PCT por las
siguientes razones:

L. IE Reivindicaciones Nos.: 27, 29 con respecto a la aplicacién industrial ?IW
debido a que se relacionan con temas que no requiercn ser buscados por esta Autoridad, a saber:

Aunque las reivindicaciones 27, 29 conciernen a un método de tratamiento

del cuerpo humano/animal, se ha llevado a cabo la bisqueda baséndose en

los supuestos efectos del compuesto/composicidn.

2, D Reivindicaciones Nos.:

debido a que se relacionan con partes de la solicitud intemacional que no cumplen con los requerimientos prescritos a tal
extensidn que ninguna bisqueda internacional significativa se puede llevar a cabo, especificamente:

3. D Reivindicaciones Nos.:

debido a que son reivindicaciones dependientes y no estin redactadas de acuerdo con las segundas y terceras oraciones de
i. Iz Regla 6.4(2).

Blogue L1 Obseryaciones en donde se carece de unidad de 1a invencién (Continuacién del [tem 3 de la primera hoja)
La Autoridad de Bisqueda Internacional encontré miltiples invenciones en esta solicitud internacional, como sigue:

1. |:| Ya que todas las cuotas de bisqueda adicionales fueron pagadas a tiempo por la solicitante, este reporte de basqueda
cubre todays las reivindicaciones escrutables.

Yu quc todas lua reivindicaciones escrutables pudieron ser buscadas sin esfuerzo que justifique una cuota adicional, csta
Autorided no invita al pago de ninguna cuota adicional.
3 D Ya que solamente algunas de las cuotas de busqueda adicioneles requeridas fueron pagadas oportunamente por la

solicilanie, csto reporte de biisqueda internacional cubre solamente aquellns reivindicaciones para las cuales se pagaron
cuotas, cspocificamente las reivindicacioncs Nos.:

2. ]

Ninguna cuota de basqueda adicional requerida fue pagada oportunamente por la solicitante. Consecuentemente, este

reporie de biiaquede internacionel estd restringido a 1a invencidn primero mencionada en las reivindicaciones; estd
cubierta por las reivindicaciones Nos.:

Observacion en protesta D Las cuotas de biisqueda adicionales estuvieron acompafiades por la protesia de la solicitante.

D Ninguna protesta acompafi$ el pago de las cuotas de biisqueda adicional.

Forma PCT/ISA/210 (Continuacion de la primera hoja (2)) (Enero 2004)
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Informacidn sobre miembros de la familia de patenies PCT/US2005/022682 g ﬁ ‘
Documento de patente citado en Fecha de publicacién Miembro(s) de la familia de Fecha de publicaCién
¢l Reporte de Busqueda patente(s)
EF 1415987 A 06—-05-2004 AU 9588601 A 29-04-2002
CA 2426461 Al 25-04-2002
CN 1478078 A 25~02-2004 ’,ﬂ by,
HU 0302603 A2 28-11-~2003
WO 0232872 Al 25-04-2002
JP 3712393 B2 02-11-2005
MX PAQ3003362 A 01-08-2003
NO 20031731 A 19-06~2003
NZ 526324 A 24-03-20405
US 2004053208 Al 18-03-2004
WO 0109134 A 08-02-2001 AT 251160 T 15-10-2003
Al 7673492 B2 06-11-2003
AU 6357700 A 19-02-2001
ER 0012888 N 09-04~2002
CA 23796560 Al 08-02-2001
CN 13656360 A 21-08-2002
CZ 20020299 A3 17-04-2002
0E 60005684 Dl 06-~11-2003
DE 60005684 T2 29-07-2004
’ DK 12004356 T3 02-02-2004
13 1200135 Al 02-05-2002
£S 2208395 T3 16—-06-2004
HU 0201435 A2 28-11-2002
JP 2003506375 T 18-02-2003
MX  PAQZO0TI102 A 20-08-2002
NQ 20020467 A 20~-03-2002
NZ 516687 A 28-05-2004
PL 354477 Al 26-01-2004 .
FT 1200435 T 27-02~2004
8K 1262002 A3 D2=-07-2002
TR 200200234 T2 Z1-06=-2002
us 6589950 Bl 08=-07-2003
ZA 200200783 A 12-02=-2003
WO 9716452 A 00-08-1997 AT 236161 T 15-04-2003
At 206896 A 22-05-1997
l. BR Q611157 A 30-03-1999
CA 2234600 Al 09-05-1997
CN 202806 A 23-12-1998
DE 69627195 01 08-05-2003
DE GO62719% T2 20-01-2004
EP 0874846 Al 04-11-1998
ES 2196181 T3 16-12-2003
HK 1016580 Al 056-02-2004
JP 11514336 T 07=-12-1999
FT E74246 T 29-08-2003
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From the INTERNATIONAL BUREAU

_PCT BMS PATENT

NOTIFICATION CONCERNING ) GIBBONS, Mauresn
SUBMISSION OR TRANSMITTAL Bristol-Myers Squibb Comparggp 1 2 2005
OF PRIORITY DOCUMENT P.O. Box 4000 '
Princeton, New mgw
ETATS-UNIS D'
(PCT Administrative Instructions, Section 411) Due Date N
Dete of mailing (deprmoniiyear) Attornev (M-S
mber 2005 (01.09.2005) N—>
Applicant's or agent's file reference
IMPORTANT NOTIFICATION
Joeot-PCT ~
Intemational application No. Internationsl filing date {dowimonth/year)
PCT/US2005/022682 28 June 2005 (28.06.2005)
Tniermational publication date (dayvmanihiyear) Priority date (daymonth/year)
28 June 2004 (28.06.2004)

plicant
6 . BRISTOL-MYERS SQUIBB COMPANY et al

1. By means of this Form, which replaces any previously issucd notification concemning submlission or transmiital of priority
documents, the epplicant is hereby potified of the date of receipt by the Intemational Buresu of the priority documeni(s) relating to
all earlier lpphuuon(s) whose priority is claimed. Unless otherwise indicated by the letters “NR”®, in the right-hand column or by en

asterisk eppearing next 10 & date of receipt, the priority document concerned was submitted or mns:mtted to the Intemational Bureau
in compliance with Rule 17.1(a) or {b).

2. (If applicable) The lotters “NR" appearing in the right-hand column denote a priority document which, an_the date of mailing of
thin Form, had not yet been recelved by the International Burean under Rule 17.1(g) or (b). Where, under Rule 17.1(a), the
priority document must be submitted by the epplicant to the receiving Office or the International Bureau, but the applicant fails 1o
submit the priority document within the applicable time limit under that Rule, the attention of the lppliunt Is directed to Rule
17.1(c) which provides that no designated Officc may disregard the priority claim concemned before giving the applicant en
opportunity, upon entry into the national phase, fo furnish the priority document within a time limit which is rcasonable under the
circumstances.

3. (If applicablg)An asterisk (*) appearing next to a date of receipt, in the right-hand column, denotes a priority document submitted
or transmitted to the International Bureau but not In complisnce with Rule 17.1(a) or (b) (the priority document was received
afier the time limit prescribed in Rule 17.1(g) or the request to prepare end lrangmit the priority document was submitied to the
receiving Office after the applicable time limit under Rule 17.1(b)). Even though the priority document was nol furnished in
compliance with Rule 17.1(a) or (b), the International Burcau will nevertheless transmit a copy of the document to the designated
Offices, for their consideration. In case such & copy is not accepted by the designated Office as the priority document, Rule 17.1{c)
provides that no designated Office mey disregard the priority cleim concerned before giving the applicant an opportunity, upon eniry
into the national phaese. to furnish the priority document within a time limit which is reasonable under the circumstances.

Bringty date. Priority application No. Cnumq_mmLﬂﬁmEcI ving Qffi Ew' ity d
28 June 2004 (28.08.2004) 80/583,458 us 17 August 2005 (17.08.2005)
23 September 2004 (23.09.2004) 60/812,583 us 17 August 2005 (17.08.2005)
The Intemational Bureau of WIPO Authorized officer
34, chemin des Colombeties .
1211 Geneva 20, Switzerland ALi SOLEIMAN
) Facsimile No. (41-22) 338.71.30
Facsimile No. +41 22 338 82 70 Telephone No. +41 22 338 8554

Form PCT/IB/304 (January 2004) CKGVLSRE
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] For recalving Offica uss only
-1 Intsrmastional Application No.
02 Intemational Fling Date
0-3 Name of recaiving Office and "PCT
international Applieation®
0-4 Form - PCT/RO/01 PCT Raquest

041 |Prepared Using PCT-HAFE [EABY mode]
Version 3.50 (Build 0002.162)
03 [Petition
undersigned requests that the
present intemational application be
procassad according io the Palent
Cooparstion Trealy
0-8 :N'IMHI Offica (specified by ths  [gnd tad Btates Patent and Trademark
pileant) office (USPTO) (RO/US)
07  |Applicants or agenta fils refsrencs [10601-PCT
I Title of Inventlon FUSED HETEROCYCLIC KINASE INHIBITORS
n Applicant
I-1 [This person b japplicant only
-2 for all designated States except US
-4 Neme: BRISTOL-MYERS SQUIBB COMPANY
5 (Addreax Route 206 and Province Line Road
Princeton, New Jersey 08543-4000
[United States of Amaerica
I8 |suu of nationaity s
I-r Sinto of residence tef:]
8 [Telaphone No. 609-252-4000
19  [Facsimie No.

01
11

-1-2
-1-4
n-1-5

I-1-6
f-3-7

609-252-4526

applicant and inventor
U8 only
BORZILLERI, Robert M.

222 Riverwoods Drive
ew Hope, Pennsylvania 18538
United Statea of America

U8
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PCT REQUEST
Original (for SUBMISBION }

-2 Applicant and/or Invantor

Hi-2-1  [This porson ls: applicant and inventor

22 {Applcant for S only

li-2-4 [Nume (LAST, Firs) CHEN, zhong

25  [Addrosa: 30 Kingston Terrace
Princeton, New Jersay 08540
United HStates of America

H2-8 |Statw of natonalty CN

I-2-7 |Stete of residence U8

-3 JApplicant and/or Inventor

Hi3-1  [This person b applicant and inventor

U-3-2  |Apphicent for U8 only

13-4  iName (LAST. Firsg HUYNH, Tram N.

W-3-5  |Address: 26 Manley Road
Pennington, New Jersey 08534
United Stataes of America

35 (Stain of netionally s

IIF3-7 [Stais of eeldence us

-4 Apﬂlcll.ll and/or Inventor

Hi-4-1  [This person i applicant and inventor

N-4-2 |Applicant for US only

Ili-4-4 [Name (LAST, Firsl) 'VACCARO, Wayne

45  (Address: 1706 Wastover Road
Yardley, Pennsylvanla 19067
Unitad Statea of Amarica

48 |State of nationalty U8

Hi4-7 |Stete of residencs OB

-5 Applicant and/or Inventor

Ii-5-t  [Thin parson applicant and inventor

52 |sppicant for US only

54 |Name (LAST, Fiet) CHEN, Xiaoc Tao

55 [Address: 3708 Powder Horm Drive
Furlong, Pennsylvania 18925

ited Btates of America
58  |State of nationalty o9
1I-5-7 13»«:-5-»
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Original (for SUBMIBSION )
U [Applicant andior Inventor
M-8-1 [Thia parson ks applicant and inventor
i-8-2  |Applicant for U8 only
Iit-8-4 [Name (LAST, FirsY) IM, Kyoung B.
-5 |[Address: 252 Forest Lanes
orth Brunwick, New Jersey 08502
United States of Amsrica
lI-8-8 |smdr-uuﬂly g
li-e-7 [Stais of rexidence 2]
HT  |Applicant andior inventor
1173 [This parson s applicant and ioventor
wr-2 cant for B only
lIk7-4  |Nama (LAST, Finst) CAT, Zhen-Wel
75  |Addross: 36§ Hills Drive
Belle Mead, Naw Jersey 08502
United States of Amerilca
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the appficant{s) before the competent
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P.0. Box 4000
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AVIS8, Stephen(26,693))
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KILCOYNE,John(33,100);

KLEIN,Christophar(34,363);
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LAMERDIN, John (44,858) ;
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[Applicant Ramarke

[Tve abatract corains & chamical structure. The place whers it should ba Inseried
In Indicated by brackets with the following fext "INSERT CHEMICAL
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In general, the instant invention ~~»mprises compounds of Formulas | and I [PLEASE INSERT CHEMICAL

STRUCTURES | & il HERE]
including phamaceutically acceptable salts thereof. The compounds of the invention are useful as protein kina:

" inhibitors and therefore are useful for treating cancer and other protein kinase mediated diseases.
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PCT PETITORIO
. Original (para ENTREGA)
0 Para uso de oficina receptora solamente
0-1 Nimero de solicitud intemacional
0-2 Fecha de presentacidn internacional
0-3 Nombre de la oficina recoplora y “Solicitud
Internacional de PCT”
0-4 Formd - PCT/RO/101 PCT Petitorlo
04-1 |Preparada utilizando PCT- SAFE [Modo FACIL
_ _ Version 3.50 (disefiada 0002.162)
0-8 Peticidén
El suscrito pide que la presente solicitud
internacional sea procesada de acuerdo con
el Tratado de Cooperacitn en Materia de )
Patentes.
0-6 Oflcina receptora (especificada por Ia Oficina de Patenlesl{ Marcas de los
| solicitante) EE.UU. (USPTO) (RO/US)
0-7 Referencia de archivo de la sollcitante o 1000] - PCT

apoderado

Titulo de la Invencién INHIBIDORES DE CINASA
_ . HETEROCICLICOS FUSIONADOS
Il Solicitante
-1 Esta persona es : solicitante solamente
-2 Solicitente para: todos los paises designados excepto US
-4 Nombre: BRISTOL-MYERS SQUIBB COMPANY
ll-5 | Direccién: Route 206 y Province Line Road
Princeton, Nueva Jersey 08543-4000
Estados Unidos de Norteamérica
:}-{i’ l;n:s cdie nac'i?nal_idad: Hg
- al$ J€ resiacncia:
(18 |Telefono No. 609-252-4000
19 | Facsimile No. 609-252-4526
I1l1-1 Sulicitante y/v inventor
I1l-1-1 |Esta persona es: solicitante e inventor
ill-1-2 | Solicitaate para: solumente US
1ll-1-4 | Nombre (apellido, nombre): BORZILLERI, Robert M.
111-1-5 | Direccién: 222 Riverwoods Drive

lI-1-6
nI-1-7

Estado o nacionalidad

Pals de residencia

New Hope, Pennsylvania 18938
%sstados nidos dé Norteamérica

Us
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Original (pars ENTREGA)

1112~ | Solicitante y/o inventor

111-2-1 | Esta poersona es: solicitante e inventor

11-2-2 | Solicitante para solamente US

111-24 | Nombre (APELLIDO, nombre) CHEN, Zhong

111-2-5 | Direccion 30 Kingston Terrace
Princeton, Nueva Jersey 08540
Estados Unidos de Norteamérica

I11-2-6 | Bstado o nacionalidad CN

[11-2-7 | Pais de residencie us

-3 [ Sollcitante y/o Inventor

111-3-1 | Esta persona cs: solicitante e inventor

I11-3-2 | Solicitante para solamente US

11-3-4 | Nombre (APELLIDO, nombre) HUYNH, Tram N.

111-3-§ | Direccidn 26 Manley Road
Pennington, Nueva Jersey 08534
Estados Unidos de Norteamérica

I11-3-6 | Estado o nacionalidad Us

111-3-7 | Pais de residencia us

111-4 Solicitante y/o inventor

{114-1 |Ess persona cs: solicitante ¢ inventor

11-4-2 | Solicitante para solamente US

Il1-4-4 | Nombre (APELLIDO, nombre) VACCARO, Wayne

l[14-5 | Direccién 1706 Westover Road
Yardley, Pennsylvania 19067
Estados Unidos de Norteamérica

1il-4-6 | Estado o nacionalidad us

I11-4-7 | Pajs de residencia us

ITI-5 | Solicitante y/o inventor

I1I-5-1 | Esta persons es: solicitante e inventor

1I-5-2 | Solicitante para solamente US

I[1-5-4 | Nombre (APELLIDO, nombre) CHEN, Xiao Tao

l[-3-5 § Direceién 3708 Powder Horn Drive
Furiong, Pennsylvania 18925
Estados Unidos de Norteamérica

1I-5-6 | Estado o nacionalidad uUs

[11-5-7 | Pafs de residencia Us
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III-6 [ Solicitante y/o Inventor %Z(I
11I-6-1 | Esta persona es: solicitante e inventor
1II-6-2 | Solicitante para solamente US
IlI-6-4 |Nombre (APELLIDO, nombre) KIM, Kyoung S.
111-6-5 | Direccién 252 Forest Lane
North Brunwick, Nueva Jersey 08902
Estados Unidos de Norteamérica
11[-6-6 | Estado o nacionalidad US
11i-6-7 | Pais de residencia Us
If1-7 | Solicitante y/o inventor
I11-7-1 | Esta persona es: solicitante e inventor
I[I-7-2 | Solicitante para solamente US
I1I-7-4 | Nombre (APELLIDO, nombre) CAl, Zhen-Wei
11I-7-5 | Direccién 36 Hills Drive
Belle Mead, Nueva Jersey 08502
Estados Unidos de Norteamérica
[11-7-6 | Estado o nacionalidad Us
[11-7-7 | Pafs de residencia us
Iv-1 Apoderado o representgnte comiin o
direccién de correspondencia.
La persona identificada a continuacién evha | Apoderado
sido citada para actuar s nombre de la (s)
solicitante (s) ante fas autoridades
internacionales competentes como:
IV-1-1 | Nombre: GIBBONS, Maureen
IV-1-2 | Direccién: Bristol-Myers Squibb Company
P.O. Box 4000
Princeton, Nueva Jersey 08543-4000
Estados Unidos de Norteamérica
[V-1-3 | Namero de teléf 8002323333
=1- mero ae ona =
1V-1-4 | Namero de faceimil; 2291 % 152-4526
IV-1-6 erado con No. de registro
IV-2 | Apoderados adiclonates derados adicionales con la
ion quc el apoderado nombmdo
IV-2-1 | Nombre(s) inicialmen

UNCAN Sammy (46,67 3‘15)

0 BRIEN 'Maureen (a2,b43 GOLI.AN
Paul, D. (42 591)MB Anzb
32 éso

5 914);
gﬁg’% hStéphen fi%ngsz); (DAV%
Stephen (2 (_6
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Origina! (para ENTREGA)

o, —

DESIGNACIONES

DUNCAN, Laurelee (44,050);
KILCOYNE Jo n 35 )

ORI Ei Ellm pher (14 383)'

32 70
LAMERDIN (5 5)8
LANGE Keﬂ.h (4 on);
PEIST enneth (43,00
OVOOST, Jonathan 44 292);
g‘ODN‘%d Burton (3240 6):
ALG&RI Aﬁo (31,69
DUBOQFF, Samuel (45,9
EPPERSON, James 52 86
MAKUIJINA, Shah (41,1
RYAN mﬁard 049 |a VANA’I'I‘EN
11( 8) VOLLES, Warren, K

U’ Henr; 55.227):
ame

GRE Nia Tr(G 3‘1 509), PARLET,

ANG, Josep (o

Nickki L {4
44.391); WILLE. Loma.l (32 954

E‘lIiITN ennifer T. [i L r? FAT L Rena
E: HEh)l Jacquelme’Muégl 5 813 )

V-1

La presentacién de &stu peticién constituye
bajo Ia Regla 4.9(a), la designacién de
todos los Estados Contrayentes
subordinados por el PCT cn Ia fecha de
presentacion internacional, paru la ceslén
de todo tipo de pruteccion disponible y
cuando sea aplicable para la cesén tanto de
In patentes regionales como naclonales.

VI-1

VI-1-1
VI-1-2
Vi-1-3

Reivindicacién prioritaria de 1a solicitud
nacional anterlor

Focha de presentacidn
Nimero
Pals

28 Junio 2004 (28.06.2004)
%%583 459

Vi-2

VI-2-1
Vi-2-2

V1-2-3

Relvindicacién prioritaria de la solicitud
nacionul anterior

Fecha de presentacidn
Nimero
Pals

23 S bre 2004 (23.09.2004
%OS/ efnem re ( )
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Original (para ENTREGA)

10601-PCT
PCT PETITORIO
YI-3 | Prloridad del documento de requisicidn

Se requiere que Ia oficina receptora prepare y
transmita al Buré Internacional una copia
certificada de las solicitudes anteriores
identificadas anteriormente como ftem(s):

VI-1, VI-2

“ViI-1 | Autoridad de bisqueda internacional Oficina Europea de Patenies (EPO}
escogida (ISA/EP)
viil Declaraciones Nimero de Declaruciones
VIIIi-1 | Declaracién en cuanto a la identidad del .
inventor
VIII-2 |Decleracién en cuanto sl derecho de la
solicitante, asi como la fecha de presentacion | _
internacional, a solicitar y a que se le otorgue
| una patente
VIII-3 | Declaracién en cuanto al derecho de la
solicitante, asf como la fecha de presentacién | _
internacional, a reclamer la prioridad de la
solicitud anterior,
Vill-4 | Declaracion de calidad de invencion (sbio para
los propésitos de Ia designacién de los Estados |-
Unidos de América)
VIlI-5 | Declaracién en cuanto a revelaciones no
perjudiciales o excepciones s carencia de -
* novedad
IX Lista de verificacidn Nimero de hojas archivo(s)electrénico
() anexo(s)
1X-1 Petitorio (incluyendo hojas de declaracién) 2 v
1X-2 Descripcién (excluyendo la parte del listado de 269 -
secuencias)
1X-3 Reivindicacioncs 6 -
IX4 Extracto 1 v
IX-5 Dibujos 0 -
1X-7 TOTAL 282
Items adjuntos Documento(s) anexos Archivo(s)
electrdnicos enexos
IX-8 | Hoja de cilculo de derechos Y -
1X-9 Copie de poder general v -
1X-17 | Medio fisico PCT-SAFE - v
1X-19 | Figura de Jos dibijos que debe acompafiar el
resumen
IX-20 |Idioma de presentacién de Ia sollcltud Inglés
internacional
X-1 Firma de la solicitante 0 apoderado o (Ribrica)
representante comidn
GIBBONS, Maurecn
X-1-1 | Nombre (Apectlido, Nombre)
X-1-2 | Nombre del firmante
X-1-3 | Capacidad
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Origina! (para ENTREGA)

PARA USO DE LA OFICINA RECEPTORA SOLAMENTE

10-1 Fecha de recibo real de la solicitud
internacional propuesta

10-2 Dibujos:

10-2-1 Recibido:

10-2-2 No recibido:

10-3 Fecha corregida de la recepcion actual

deblda a documentos o dibujos recibidos
mds turde pero oportunamente que
complican la solicitud internacional

propuesta
104 Fecha de la recepcidn oportuna de las

correcclones requeridas en virtud del

Articulo 11(2) del PCT
10-5 Autorldad de biisqueda internacional ISA/EP
10-6 Transmisién de copla de bisqueda retrasada

hasta que se pague ¢l derecho de bisqueda

PARA USO DE LA OFICINA INTERNACIONAL SOLAMENTE

11-1 Fecha de recepcldn de Ia copla de registro por
Ia oficina internacional.

P
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APOSTILLE

(CONVENTION DE LA HAYE DU 5 OCTOBRE 1961)

COUNTRY: UNITED STATES OF AMERICA - -

THIS PUBLIC DOCUMENT HAS BEEN SIGNED BY:
MAURA O KNOBL

ACTING IN THE CAPACITY OF:
NOTARY PUBLIC OF NEW JERSEY

BEARS THE SEAL/STAMP OF:

- MAURA O KNOBL, NOTARY

CERTIFIED

AT TRENTON, NEW JERSEY
THE 13TH DAY OF JANUARY 2006

BY: John T McCormac, CPA, NEW JERSEY TREASURER
NO. A248886

SEAL/STAMP: 10. SIGNATURE
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Brigard « Castro '

BOGOTA - COLOMBIA

PODER

Yo (nosolros)

domicllledo(s) en

Nombro{emos) a: JUAN PABLO CADENA SARMIENTO
ylo CARLOS H. PALACIO EASTMAN y/o MARTIN E.
TORRES CARDOZO, de Bogotd, ‘Colombia, spoderados
verdaderos y legales con poder especial, amplio y suficiente,
para recebar de lag oficinas y auloridades colombianas
administrativaa, |udiciales y de palicia, en cualquler Instancta
o recurso, la oblencitn de patentes de invencln, reglatros
de marcas, disefios Indusirieles, modelos de utllidad,
deptellos do nombree comerclales, lemas comerciales y
ensefas, registros de derechos de autor y contratos sobre
los mismos, ablencién de certificados de oblentor _de
variedades vegelales, asl como sus préirogas,
renovaciones, enotaclones de traspeso, cambios da nombre
y/o domicilo; elaborar, iramitar y registrar contratos de
licencla y licenclas de cualesqulera clases; Intervenir como
demandante 0 como demandado en cualquier Instancia y
recurso anio cualquler juez, corporacién, funclonario publico
o sutoridad en ecciones judicleles, administrativas 'y de
policia tales como: opoasiclones al registro de marcas;
acclones de caducidad, canceleclén y nulidad: acclones
reivindicatorlas, acciones derivadas de la obtenclén o
explotacion de iicencies; acclones de competencia deslaal;
demsndas peneles; acciones de Indemnizecldn de
pesjulcios, reclamoe y observaclones m solicitudes de
patentes, disefics indusirales, modelos de utlidad, en el
sjarcicio de medides cautelares y en otras acclones o
medidas simliares.

A este efecto, io(s) facullo(amos) para elever solicludes,
formular descripclonss, snmisndas, protestas,
decleraciones, oposiciones, cancelaclones, nulldades,
apelaciones y reclamos; pagar Impuestos, cuotes y
gravamenes prescritos por la ley; renuncler o dssistr a
derachos concedidos o en curso de conceslon; racibic toda
clase de documentos y valores, dsndo el degcargo
respectivo, y, en general, pera dar ante dichas autoridades
todos los pasos necesarios al efeclo Indicado y tomar lodaa
fas medides que creysren conducentes al reeguardo de mie

{nuesiros intereses), con lodas las demas facultades legalos
necesaries,

Esla poder comprande la facultad de ratificar o conflmar en
- mi (puestro) nombre lo acluado as! como Ia facultad de

desiellr, transiglr, compromaler, y la de sustituido en todo o
en parla y revocar sustituciones. Asimismo nembro{amos)
a: JUAN PABLO CADENA SARMIENTO y/o CARLOS H.
PALACIO EASTMAN y/o MARTIN E. TORRES CARDOZO,
domicillado(s) en la Carrera 7 No. 16-66 Piso 9, ‘mis
(nuestros) apoderados en Colombla, con facultades para

reciblr notificaclones y designar apoderados Judiclalesygin

exlrajt_ldlclales.

Otorgado y frmado en

hoy de de 200_
Firma

Nombre

Carge

s

POWER OF ATTORNEY ?'3)

| {Wa) BRISTOL-MYERS SQUIBSE COMPANY )

domiclled ln Princeton, New Jersey, USA

Hereby appoints JUAN PABLO CADENA SARMIENTO
and/or CARLOS H, PALACIO EASTMAN end/or MARTIN
£. TORRES CARDOZO, of Bogotd, Colombla, my {our)
true and Jawful attomeys with speclal, ample and sufficlent
power to obtain from the Colomblan administrative, Judiolal
and police offices and authorities, In any inatance, privileges
of patents of invention, registration of trademarks, Industrial
designe and utiity modsle; registmtion of commercial
names, slogans and emblems, reglstration of copyright and
coniracls relaied thereto, cerificates of oblainers of
vegetables varietics, as well as extenslons, renewals and
recordal of assignments end changes of name and domiclle
related to the above; to prepare, prosecute and reglster
lloensaes of any kind; to act as plaintiff or defendent In eny
Ingtance or recourse, and before any Judge, corporation,
public offictel or authority In judiclal, edministrative and
polioe actions, such as: oppositions to the regleiration of
tradermnarks; caducity, cancellation and nullity actions; claim
actions derivad from the obtaining or exploltation of
licenses, action of unfair competilion; criminal proceedings,
actiona for payment of damages:’ claims or obgervations on
patent applications, models, Industial designs end utiity
modals; In the exerclse of preventive measures and In other
aclions or similar proceedings,

To that effact they hereby empowared to flle applications,
formulate descriptions, emendmaents, protests, declarations,
oppoailions, canceliations, nullllies, appesls end claims; to
pay taxes, quolas and assessments prescribed by law,.
fenaunce or walve the rights granted or In the process of
granting; 1o recelve all kinds of documents and valuabiss,
giving the reepactiva release of recalpt, and, in general, to
iske before said authorities the necessary steps to such
effect, and any measures that they may deem pertinent to
the sefequard of my (our) Interesl{s) with all the other

‘necessary legal powers,

This power Includes the faculty to ralify or confirm desist,
estile and compromise on my (our) behalf, and to substliute
this power In whole or In part end to revoke substilutions. At
the same time | (We) hereby appolnls JUAN- PABLO
CADEN$ SARMIENTO. and/or CARLOS H. PALACIO
EASTMAN and/or MARTIN E. TORRES CARDOZO,
miclied et/ No. 16-58, Plso B, my (our)
g \ndwers 1o receive notifications and

EuFapre C. Babajko
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. CERTIFICADO NOTARIAL (SOCIEDAD)

Hoy de de
personalmente compareclé ante m/

a quien conozco, y de quien me consta que flrmé el anterior
?oct;monlo, debidamente Jurementado declard y djo qua &l
olla) es

de

Socleded legaimente conslitulda para un perfodo da
duraclén que alin no ha lerminado; que ¢l daclarants estd
aulorizado por dicha compaiiia pare conferir este poder; que
ol aplio estampado por ¢l al ple de tal poder, en nombre y
representacion de la expresada comparila, es el sello oficlal
de elia; y que el objelo para el cual ss conflere este
Instrumento asta comprendido dentro dal objeto saclal de ia
socledad,

El suacrito Notario hace conslar que luvo a la visia las

pruebas de ia sxislancia de ie sociadad.

Estedo de
con fecha

y que qulsn conflers el presente poder es su repressntante,

Notario Publico (sella)

CERTIFICADQ NOTARIAL
PERSONA NATURAL

Hoy de de . comparecid(eron) ante m(

a qulen (es) conozco y me consta que es{son) la(s)
persona(s) firmante(s) del documente que pracade y
quien(es) declera{n) que olorgan el mismo pare los finea y
prapositos que en ¢l se exprasan.

@5 SNE. 2006 04:21PM PJ

-

NOTARIAL CERTIFICATE (CORPORATION)

75V

Onthis 11 day of January of 2006 personally
appeared before me SUZANNE E. BABAJKO

to me known, and known to me to be the person who
signed the foregoing Instrument who being by me duly
swom did depoes and say that ha (she) Is the

SENIOR PATENT COUNSEL

. ?f 'BRISTOL-MYERS SQUIBB COMPANY

-

Which Is legally consttuted for @ term not yet expired, that
deponent Is eulhorized by seld Company to confer thig
Power of Attorney: that the seal affixed hereuntg by the
deponent In the neme and on behelf of sald Corporadon Is
the gorporate seal thereof; and that the purpose for which
this Instrument Is granted Is Included within the corporale
purpose of compeny.

'The undersigned Notary Public allests that he has sesn the

documents that prove the axiatence of the company.

State of
under date of

and that he (she) who grants the present power of ellomey
la fls Represeniative,

Public Nutary (Seal)

NOTARIAL CERTIFICATE
NATURAL PERSON

-

ontis /1 g day of Bpasary of o0 &
personally appeared befare ma .

“ Suzanne & Babgjko
who ig{are) known o me and who | atlest exsculed the
foregaing document eénd he (they) declared he (they)
grani{s) the document for the uses end purposes therein
: wnd,

0. 4108

tary Public '
4

~ MAURA 0. XNOBL

PUBLIC OF NEW . [SEY
sion-ERIRsIuNQ 30908
S T T e
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TRADUCCION AL ESPANOL del Documenio de Poder olorgado por m
BRISTOL-MYERS SQUIBB COMPANY domiciliada en Princeton, New
Jersey, Estados Unidos de América. i

APOSTILLA
(CONVENCION DE LA HAYA DEL 5 DE OCTUBRE DE 1861)

1. PAIS: ESTADOS UNIDOS DE AMERICA

2. ESTE DOCUMENTO PUBLICO HA SIDO FIRMADO POR:
MAURA O KNOBL

3. ACTUANDO EN CAPACIDAD DE;
NOTARIQ PUBLICO DE NEW JERSEY

4. LLEVA EL SELLO/TIMBRE DE:
MAURA O KNOBL, NOTARIO

CERTIFICADO
5. EN TRENTON, NEW JERSEY

6. EL 13 DE ENERO DE 2006

7. POR: John E. McCormac, CPA, TESORERO DE NEW JERSEY

B. NO. A248868

9. SELLO/TIMBRE:
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: 06- 1- -00000-0000
Rr:i:su-:fgn 1:1:..-;“ Dep. 2080 NUECREACIONES & %
TR, 41 P
o . ranee ncutrin y B omerci

SUPERINTENDENCIA

REQUISITOS MINIMOS PARA ADMISION A TRAMITE

_"’ P

PATENTE DE INVENCION MODELO DE UTILIDAD | ]

4 Indicacion de que se solicita la concesién de una patente [/]/
4 Datos de identificaci6n del solicitante o de la persona que presenta la solicitud V]/
@ Descripcion de la invencion [/(
¢ Dibujos de ser-estos pertinentes [/I/
¢ Comprobante de pago de las tasas establecidas

COMPLETA [ ] INCOMPLETA [ ]

1] l. .
DISERO INDUSTRIAL [ ]

¢ indicacién de que se solicita el registro de Disefio industrial [1
¢ Datos de Identificacion del solicitante o de la persona que presenta ia solicitud [ ]
¢ Representacién gréafica y fotografica del Diseflo Industrial .0 muestra del {1
material que Incorpora el disefio
¢ Comprobants de pago do las tasas establecidas [}
i

COMPLETA [ 1} INCOMPLETA [ ]

ESQUEMA DE TRAZADO { ]
"

¢ Indicacién de que se solicita el registro de un Esquema de Trazado

¢ Datos de Identificaclon del solicitante o de la persona que presenta la solicitud
® Representacion grafica del esquema trazado

4 Comprobante de pago de las tasas establecidas

COMPLETA [ ] INCOMPLETA

— e - e .
Sl [ B

Firma Respongeblg /

Fecha 4 BiL. lﬂ“ﬁ Carrera 13 No. 27-00 Plso 5, 7 y 10
Conmutador: 3 82 0840
Fax 350 52 20
E-mall: Infofsic.gov.co

www.slc.gov.co
Bogoté, D.C., Colombia




REPUBLICA DE COLOMBIA
SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO 7

Bogot4,
2020

Doctor (a)

CADENA SARMIENTO JUAN PABLO
Apoderado(a) y/o Representante de
BRISTOL MYERB SQUIBB COMPANY

REFERENCIA Radicacién No. 06 128811
Bolicitud internacional PCT/UB2005/022682
Fecha inicio fase nacional 28/01/2007

Trimite 11
Evento 378
Actuaclidn 430

Oficio No. e 1519

Como resultado del examen de forma, realizado con fundamento en el articulo 38 de
la DecisiSn 486 de la Comislién de la Comunidad Andina, articulo 27 del Tratado de
Cooperacifn en Materia de Patentes (PCT), regla 51 bis del Reglamento y Circular
Gnica de la Superintendencia de Industria y Comercio, se le comunica que:

1. La scolicitud no contiene la copia del documento en que consta la cesifm del
derecho a la patente del inventor al solicitante o a su causante. (Art. 26-k)
Decleifn 486.

En cumplimiento de lo dispuesto por el articulo 39 de la Declsidn 486, se la
requiere para que dentro del término de dos meses slguientes a la fecha de
notificacitn del presente oficlio, complete los requisitos anteriormente enunciados.
En caso de no dar cumplimiento al presente requerimiento, la solicitud se
considerari abandonada y perderf su prelacién.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal
e), del capitulo quinto titulo primero de la Circular Unica No.10 da 2001.

ALIX CARMENIA CE DE VERGEL

El anterior requerimiento fue notificado por fijaciém en 1lista de
fecha . ‘z 2 Eﬂ m?
adpal® ’ .



