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AURORA KINASE COMPOUNDS AND METHODS OF THEIR USE

RELATED APPLICATIONS

[06001] This application claims priority to U.S. provisional application no.
61/294,413 filed January 12, 2010, which is incorporated in its entirety by reference.
FIELD

[0002] Provided hercin are compounds that are modulators of Aurora kinases,
compositions comprising the compounds and methods of use thereof. The
compounds provided are useful in the treatment, prevention, and/or amelioration of a
disease or disorder related to Aurora kinase activity or one or more symptoms
associated with such diseases or disorders. Pharmaceutical compositions comprising
the compounds and methods of treating cancer are also provided.

BACKGROUND

[0003] Members of the Aurora-kinase family are key mitiotic regulators
required for genome stability. Furthcrmore, the Aurora kinases have been reported to
be over-expressed in a wide range of human tumors. Elevated expression of Aurora-
A and Aurora-B has been detected in cancers of breast, including invasive duct
adenocarcinomas of the breast, lung, colon, prostate, pancreas, liver, skin, stomach,
rectum, oesophagus, endrometrium, cervix, bladder, ovary and thyroid, see, Keen et
al.. Nature, Cancer Reviews, vol. 4, 927-936 (2004). High levels of Aurora-A have
also been reported in renal, neuroblastoma, melanoma and lymphoma tumor cell lines.
Amplification/over-expression of Aurora-A is observed in human bladder cancers,
and amplification of Aurora-A is associated with ancuploidy and aggressive clinical
behavior. Moreover, amplification of the Aurora-A locus (20q13) correlates with
poor prognosis for patients with node-negative breast cancer. In addition, an allelic
variant, isoleucine at amino acid position 31, is reported to be a low-penetrance
tumor-susceptibility gene. This variant displays greater transforming potential than
the phenylalanine-31 variant and is associated with increased risk for advanced and
metastatic discase. Aurora-B is also highly expressed in multiple human tumor cell
lines, including leukemic cells. Levels of Aurora-B increase as a function of Duke's
stage in primary colorectal cancers. Aurora-C, which is normally only found in germ
cells, is also over-expressed in a high percentage of primary colorectal cancers and in
a variety of tumor cell lines, including cervical adenocarinoma and breast carcinoma

cells.
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[0004] Research todate supports the hypothesis that in vifro an inhibitor of
Aurora kinase activity would disrupt mitosis causing cell cycle defects and eventual
cell death. Thefefore, without being bound to any theory, in vivo, an Aurora kinase
mhibitor slows tumor growth and induce regression. For example, Hauf ef al.
describe an Aurora B inhibitor, Hesperadin, that causes defects in chromosomal
segregation and a block in cytokinesis, thereby resulting in polyploidy [Hauf, S et al.
JCB 161(2), 281-294 (2003)]. Ditchfield et al. have described an equipotent inhibitor
of Aurora A and B (ZM447439) that causes defects in chromosome alignment,
chromosome segregation and cytokinesis, Ditchfield, C. et al., JCB 161(2), 267-280
(2003). Furthermore, the authors show that proliferating cells, but not cell-cycle
arrested cells, are sensitive to the inhibitor. Efficacy of a potent Aurora A and B
inhibitor in mouse and rat xenograft models was recently reported, see, Harrington, E.
A. et al., Nature Medicine 10(3), 262-267, (2004). These results demonstrate that
inhibition of Aurora kinases can provide a therapeutic window for the treatment of
proliferative disorders such as cancer (see Nature, Cancer Reviews, Vol. 4, p927-936,
December 2004, for a review by N. Keen and S. Taylor, which outlines the
therapeutic potential of Aurora kinase inhibitors for the treatment of cancer). Certain
Aurora kinase inhibitor compounds are disclosed in US patent no. 7,442,700 and US
publication no. 2006/0084650A1.

[0005] There is a continuing need for compounds that inhibit the activity of
Aurora kinases; for compounds that are selective at Aurora kinases or compounds that
modulate Aurora kinase activity.

SUMMARY

[0006] Provided herein are compounds of formula (1). Also provided are
pharmaceutically acceptable salts, solvates, hydrates, isotopes or clathrates thereof.

In certain embodiments, the compounds have activity as Aurora kinase, including
Aurora-A, Aurora-B and/or Aurora-C kinase, modulators. The compounds are useful
in medical treatments, pharmaceutical compositions and methods for modulating the
activity of Aurora kinase, including wildtype and/or mutated forms of Aurora kinase.
In one embodiment, the compounds for use in the compositions and methods provided

herein are compounds of formula (I).
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[0007] The compounds provided herein are pyrrolotriazines with a sulfur
linker at 2-postion and nitrogen linker at 4-position. In one embodiment, the

compounds have formula (I):

NROR!

N

or pharmaceutically acceptable salts, solvates, hydrates or clathrates thereof, wherein:
ring A is pyrazolyl;

R and R are selected from (i) and (ii) as follows:

(1) R” and R' are both hydrogen provided that R is cycloalkyl,
haloalkyl or hydroxyalkyl; and
(i)  R'is hydrogen, hydroxy, alkoxy, or alkyl and R’ is -C(O)R?;
R* is hydrogen or alkyl;
R? is selected from the following:
(i) -R'NR’R'?;
(ii) -C(O)OH, haloalkyl, hydroxyalkyl, cycloalkylatkyl, aralkyl optionally
substituted with -OR, -C(0)O
(iii)  phenyl, pyrazolyl, isoxazolyl, pyridyl, pyrimidinyl or triazolyl,
each independently substituted with one, two or three groups
selected from halo, alkyl, haloalky, alkoxy and heteroaryl
optionally substituted with haloalkyl; and
(iv) cyclopropyl, cyclobutyl or cyclohexyl, each independently
unsubstituted or substituted with one or two groups selected from halo, hydroxy, and
alkoxycarbonyl,

R’ is halo or alkyl;

R®, R and R’ are each independently sclected from hydrogen, halo, alkyl,
alkenyl, alkynyl, hydroxyl, alkoxy, haloalkyl, cycloalkyl, -R'NR'""R'"" and
-R*NR''C(O)R";

R? is alkyl, haloalkyl, hydroxyalkyl, alkoxyalkyl, cycloalkyl, cycloalkylalkyl,
or halocycloalkyl;
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R? is a direct bond or alkylene;
R? and R'are selected as follows:

(i) R’ and R' are each independently hydrogen, alkyl, cycloalkyl, aralkyl,
aryl, and heteroaralkyl, wherein alky! and cycloalky! are each optionally substituted
with one, two or three groups independently selected from halo, alkyl, cycloalkyl,
haloalkyl, hydroxy and alkoxy; and aryl is optionally substituted with OR"; and

(i) R® and R', together with the nitrogen atom to which they are attached,
form a heterocyclyl optionally containing a second heteroatom selected from N, O
and S(O), which heterocyelyl is optionally substituted with 1 to 5 groups each
independently selected from halo, cyano, -R*OP(O)(OH),, alkyl, haloalkyl, alkenyl,
haloalkenyl, alkynyl, haloalkynyl, =N-OH, =CRYR’, -R*OR'®, -R*S(O)R'’, -R*C(O)
R'S _R*NR''R'S, .-R'NRPC(O)R'®, -R*"NR"*S(O)R'®, -R*"NR*C(O)N R'"R ¥,
-R*C(O)NR"R", and -R*OP(O)(OH);;

R'' R R'"™and R" are each independently hydrogen or alkyl;
R'Z is -R*NRR™
each R and R are independently selected from (i) and (ii) as follows:

(i) R" is hydrogen or alkyl; and R'*is alkyl, cycloalkyl, cycloaikylalkyl,
aryl, arylalkyl, heteroaryl, heteroarylalkyl, heterocyclyl, or heterocyclylalkyl; R" and
R' are each optionally substituted with 1 to 5 Q', each Q' independently selected
from halo, hydroxyl, alkoxy, alkyl, haloalkyl, alkoxyalkyl, hydroxyalkyl, cycloalkyl,
aryl, heterocyclyl and heteroaryl; and

(i) R and R™, together with the nitrogen atom to which they are
attached, form heterocyclyl or heteroaryl; optionally substituted with 1 to 5 Q', each
Q' independently selected from halo, hydroxyl, alkoxy, alkyl, haloalkyl, alkoxyalkyl,
hydroxyalkyl, cycloalkyl, aryl, heterocyclyl and heteroaryl;

each R” is independently alkylene or a direct bond;

each R” is independently hydrogen, alky!l or halo;

each R" is independently hydrogen or alkyl;

each R'® is independently hydrogen, alkyl, haloalkyl, hydroxyalkyl, alkenyl,
alkynyl, alkoxy, alkoxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl,
heterocyclylalkyl, aryl, aralkyl, heteroaryl or heteroarylalkyl; wherein R'Sis
optionally substituted with 1 to 3 Q?, each Q7 independently selected from alkyl,
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hydroxyl, alkoxy, aryloxy, halo, haloalkyl, cycloalkyl, heterocyclyl, aryl, heteroaryl,
haloaryl and alkoxyalkyl;
cach R'7 and R'® are independently selected from (i) and (ii) below:

(i) R'7 and R'® are each independently hydrogen, alkyl or aryl, wherein the
alkyl and aryl are each optionally substituted with one to five substituents
independently selected from the group consisting of halo, alkyl and ~R*OR'%; and

(ii) R' and R'®, together with the nitrogen atom to which they are
attached, form heterocyclyl or heteroaryl, where heterocyclyl and heteroaryl are each
optionally substituted with one or more substituents independently selected from the
group consisting of halo, alkyl, haloalkyl, hydroxyalkyl, and —R*OR'%;

cach R" and R* are independently selected from (i) and (ii) below:

(i) R' and R? are each independently hydrogen, alkyl, haloalkyl or
heterocyclyl; and

(ii) R' and R”, together with the nitrogen atom to which they are
attached, form heterocyclyl which is optionally substituted with one or more
substituents each independently selected from the group consisting of halo and alkyl;

Q' and Q? are each independently optionally substituted with | to 5 Q’, cach
Q® independently selected from alkyl, hydroxyl, alkoxy, aryloxy, halo, haloalkyl and
cycloalkyl;

each t is independently 0, 1 or 2;

mis 0, 1 or2; and

nis 0-4,

with a proviso that when R? is unsubstituted cyclopropyl, then R® is other than
hydrogen.
[0008] Many of the compounds provided herein have one or more chiral
centers. The compounds encompassed herein include stereoisomers or chirally pure
molecules as well as racemates, and diastereomeric mixtures as described below.
[0009] Also provided are pharmaceutical compositions formulated for
administration by an appropriate route and means containing effective concentrations
of one or more of the compounds provided herein, or pharmaceutically acceptable
salts, solvates and hydrates thereof, and optionally comprising at least one

pharmaceutical carrier, excipient or diluant.
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[0010] Such pharmaceutical compositions deliver amounts effective for the
treatment, prevention, or amelioration of Aurora kinase associated diseases, such as,
for example, cancer, bone diseases, inflammatory diseases, autoimmune diseases,
metabolic diseases, viral discascs, fungal diseases, neurological and
ncurodegenerative disorders, Alzheimer's disease, allergies and asthma,
cardiovascular diseases, and hormone related diseases.

[0011] The cancers that can be treated with compounds of Formula (I)
include, but are not limited to, for example, carcinoma, including, for example, that of
the bladder, breast, colon, kidney, liver, lung (including small cell lung cancer),
esophagus, gall bladder, ovary, pancreas, stomach, cervix, thyroid, prostate, and skin
(including squamous cell carcinoma); hematopoietic tumors of lymphoid lineage,
such as, for example, leukemia, acute lymphocytic leukemia, acute lymphoblastic
leukemia, B-cell lymphoma, T-cell lymphoma, Hodgkins lymphoma, non-Hodgkins
Iymphoma, hairy cell lymphoma, and Burkett's lymphoma; hematopoietic tumors of
myeloid lineage, such as, for example, acute and chronic myelogenous leukemia,
myelodysplastic syndrome, and promyelocytic leukemia; tumors of mesenchymal
origin, including, for example, fibrosarcoma and rhabdomyosarcoma; tumors of the
central and peripheral nervous system, including, for example, astrocytoma,
neuroblastoma, glioma, and schwannomas; and other tumors, such as, for example,
melanoma, seminoma, teratocarcinoma, osteosarcoma, xeroderma pigmentosum,
keratoacanthoma, thyroid follicular cancer, and Kaposi's sarcoma.

[0012] In certain embodiments, provided herein are methods of treating,
preventing or ameliorating a disease or disorder that is modulated or otherwise
affected by Aurora kinases, including wild type and/or mutant Aurora kinase, or one
or more symptoms or causes thereof.

[0013] In practicing the methods, effective amounts of the compounds or
compositions containing therapeutically effective concentrations of the compounds,
which are formulated for systemic delivery, including parenteral, oral, or intravenous
delivery, or for local or topical application are administered to an individual
exhibiting the symptoms of the disease or disorder to be treated. The amounts are
effective to ameliorate or eliminate one or more symptoms of the disease or disorder.
[0014] Also provided herein are combination therapies using one or more

compounds or compositions provided herein, or pharmaceutically acceptable

6
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derivatives thereof, in combination with other pharmaceutically active agents for the
trcatment of the discases and disorders described herein.

[0015] In one embodiment, such additional pharmaceutical agents include one
or more chemotherapeutic agents, anti-proliferative agents, anti-inflammatory agents,
immunomodulatory agents or immunosuppressive agents.

[0016] The compounds or compositions provided herein, or pharmaceutically
acceptable derivatives thereof, may be administered simultaneously with, prior to, or
after administration of one or more of the above agents. Pharmaceutical compositions

containing a compound provided herein and one or more of the above agents are also

provided.
DETAILED DESCRIPTION
{0017] Provided herein are compounds of formula (I) that have activity as

Aurora kinase modulators. Further provided are methods of treating, preventing or
ameliorating diseases that are modulated by Aurora kinase, and pharmaceutical
compositions and dosage forms useful for such methods. The methods and
compositions are described in detail in the sections below.

A. DEFINITIONS
[0018] Unless defined otherwise, all technical and scientific terms used herein
have the same meaning as is commonly understood by one of ordinary skill in the art.
All patents, applications, published applications and other publications are
incorporated by reference in their entirety. In the event that there are a plurality of
definitions for a term herein, those in this section prevail unless stated otherwise.
[0019] “Alkyl” refers to a straight or branched hydrocarbon chain group
consisting solely of carbon and hydrogen atoms, containing no unsaturation, having
from one to ten, one to eight, one to six or one to four carbon atoms, and which is
attached to the rest of the molecule by a single bond, e.g., methyl, ethyl, #n-propyl,
1-methylethyl (iso-propyl), n-butyl, n-pentyl, 1,1-dimethylcthyl (#-butyl), and the like.
[0020] “Alkenyl” refers to a straight or branched hydrocarbon chain group
consisting solely of carbon and hydrogen atoms, containing at least one double bond,
having from two to ten carbon atoms, and which is attached to the rest of the molecule
by a single bond or a double bond, e.g., ethenyl, prop-1-enyl, but-1-enyl, pent-1-enyl,
penta-1,4-dienyl, and the like.
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[0021] “Alkynyl” refers to a straight or branched hydrocarbon chain group
consisting solely of carbon and hydrogen atoms, containing at least one triple bond,
having from two to ten carbon atoms, and which is attached to the rest of the molccule
by a single bond or a triple bond, e.g., cthynyl, prop-1-ynyl, but-1-ynyl, pent-1-ynyl,
pent-3-ynyl and the like.

[0022] “Alkylene” and “alkylene chain” refer to a straight or branched
divalent hydrocarbon chain consisting solely of carbon and hydrogen, containing no
unsaturation and having from one to eight carbon atoms, e.g., methylene, ethylene,
propylene, n-butylene and the like. The alkylene chain may be attached to the rest of
the molecule through any two carbons within the chain.

[0023] “Alkoxy” refers to the group having the formula -OR wherein R is
alkyl or haloalkyl. An “optionally substituted alkoxy” refers to the group having the
formula -OR wherein R is an optionally substituted alkyl as defined herein.

[0024] “Amine” or “amino” refers to a group having the formula -NR’R”’
wherein R and R’ are each independently hydrogen, alkyl, haloalkyl, hydroxyalkyl
or alkoxyalkyl, aminoalkyl, or wherein R’ and R"’, together with the nitrogen atom to
which they are attached form a heterocyclyl optionally substituted with halo, oxo,
hydroxyl, alkoxy, or amino.

[0025] “Aryl” refers to a group of carbocylic ring system, including
monocyclic, bicyclic, tricyclic, tetracyclic Ce-C)g ring systems, wherein at least one of
the rings is aromatic. The aryl may be fully aromatic, examples of which are phenyl,
naphthyl, anthracenyl, acenaphthylenyl, azulenyl, fluorenyl, indenyl and pyrenyl. The
aryl may also contain an aromatic ring in combination with a non-aromatic ring,
examples of which arc acenaphene, indene, and fluorene.

[0026] “Cycloalkyl” refers to a stable monovalent monocyclic or bicyclic
hydrocarbon group consisting solely of carbon and hydrogen atoms, having from
three to ten carbon atoms, and which is saturated and attached to the rest of the
molecule by a single bond, e.g., cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
decalinyl, norbornane, norbornene, adamantyl, bicyclo[2.2.2]octane and the like.
[0027] “Cycloalkylalkyl” refers to a group of the formula -R.R4 where R, is
an alkyl group as defined above and Ry is a cycloalkyl group as defined above. The
alkyl group and the cylcoalkyl group may be optionally substituted as defined herein.
[0028] “Halo”, “halogen” or “halide” refers to F, Cl, Bror L.

8
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[0029] “Haloalkyl” refers to an alkyl group, in certain embodiments, C;.salkyl
group in which one or more of the hydrogen atoms are replaced by halogen. Such
groups include, but are not limited to, chloromethyl, trifluoromethyl
1-chloro-2-fluoroethyl, 2,2-difluoroethyl, 2-fluoropropyl, 2-fluoropropan-2-yl, 2,2,2-
trifluoroethyl, 1,1-difluoroethyl, 1,3-difluoro-2-methylpropyl, 2,2-
difluorocyclopropyl, (trifluoromethyl)cyclopropyl, 4,4-ditluorocyclohexyl and 2,2,2-
trifluoro-1,1-dimcthyl-cthyl.

[0030] “Heterocyclyl” refers to a stable 3- to 15-membered ring group which
consists of carbon atoms and from one to five heteroatoms selected from a group
consisting of nitrogen, oxygen and sulfur. In one embodiment, the heterocyclic ring
system group may be a monocyclic, bicyclic or tricyclic ring or tetracyclic ring
system, which may include fused or bridged ring systems; and the nitrogen or sulfur
atoms in the heterocyclic ring system group may be optionally oxidized; the nitrogen
atom may be optionally quaternized; and the heterocyclyl group may be partially or
fully saturated or aromatic. The heterocyclic ring system may be attached to the main
structurc at any heteroatom or carbon atom which results in the creation of a stable
compound. Examples of such heterocyclic groups include, but are not limited to:
acridinyl, azepinyl, azetidinyl, benzimidazolyl, benzindolyl, benzoisoxazolyl,
benzisoxazinyl, benzo[4,6]imidazo[1,2-a]pyridinyl, benzodioxanyl, benzodioxolyl,
benzofuranonyl, benzofuranyl, benzonaphthofuranyl, benzopyranonyl, benzopyranyl,
benzotetrahydrofuranyl, benzotetrahydrothienyl, benzothiadiazolyl, benzothiazolyl,
benzothiophenyl, benzotriazolyl, benzothiopyranyl, benzoxazinyl, benzoxazolyl,
benzothiazolyl, B-carbolinyl, carbazolyl, chromanyl, chromonyl, cinnolinyl,
coumarinyl, decahydroisoquinolinyl, dibenzofuranyl, dihydrobenzisothiazinyl,
dihydrobenzisoxazinyl, dihydrofuryl, dihydropyranyl, dioxolanyl, dihydropyrazinyl,
dihydropyridinyl, dihydropyrazolyl, dihydropyrimidinyl, dihydropyrrolyl, dioxolanyl,
1,4-dithianyl, furanonyl, furanyl, imidazolidinyl, imidazolinyl, imidazolyl,
imidazopyridinyl, imidazothiazolyl, indazolyl, indolinyl, indolizinyl, indolyl,
isobenzotetrahydrofuranyl, isobenzotetrahydrothienyl, isobenzothienyl, isochromanyl,
isocoumarinyl, isoindolinyl, isoindolyl, isoquinolinyl, isothiazolidinyl, isothiazolyl,
isoxazolidinyl, isoxazolyl, morpholinyl, naphthyridinyl, octahydroindolyl,
octahydroisoindolyl, oxadiazolyl, oxazolidinonyl, oxazolidinyl, oxazolopyridinyl,

oxazolyl, oxiranyl, perimidinyl, phenanthridinyl, phenathrolinyl, phenarsazinyl,

9
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phenazinyl, phenothiazinyl, phenoxazinyl, phthalazinyl, piperazinyl, piperidinyl,
4-piperidonyl, pteridinyl, purinyl, pyrazinyl, pyrazolidinyl, pyrazolyl, pyridazinyl,
pyridinyl, pyridopyridinyl, pyrimidinyl, pyrrolidinyl, pyrrolinyl, pyrrolyl,
quinazolinyl, quinolinyl, quinoxalinyl, quinuclidinyl, tetrahydrofuryl,
tetrahydrofuranyl, tetrahydroisoquinolinyl, tetrahydropyranyl, tetrahydrothienyl,
tetrazolyl, thiadiazolopyrimidinyl, thiadiazolyl, thiamorpholinyl, thiazolidinyl,
thiazolyl, thienyl, triazinyl, triazolyl,1,3,5-trithianyl and 8-azabicyclo[4.3.0]nonyl.
[0031] “Heteroaryl” refers to a heterocyclyl group as defined above which is
aromatic. The heteroaryl group may be attached to the main structure at any
heteroatom or carbon atom which results in the creation of a stable compound.
Examples of such heteroaryl groups include, but are not limited to: acridinyl,
benzimidazolyl, benzindolyl, benzisoxazinyl, benzo[4,6]imidazo[1,2-a]pyridinyl,
benzofuranyl, benzonaphthofuranyl, benzothiadiazolyl, benzothiazolyl,
benzothiophenyl, benzotriazolyl, benzothiopyranyl, benzoxazinyl, benzoxazolyl,
benzothiazolyl, B-carbolinyl, carbazolyl, cinnolinyl, dibenzofuranyl, furanyl,
imidazolyl, imidazopyridinyl, imidazothiazolyl, indazolyl, indolizinyl, indolyl,
isobenzothienyl, isoindolinyl, isoquinolinyl, isothiazolidinyl, isothiazolyl,
naphthyridinyl, octahydroindolyl, octahydroisoindolyl, oxazolidinonyl, oxazolidinyl,
oxazolopyridinyl, oxazolyl, isoxazolyl, oxiranyl, perimidinyl, phenanthridinyl,
phenathrolinyl, phenarsazinyl, phenazinyl, phenothiazinyl, phenoxazinyl,
phthalazinyl, pteridiny!, purinyl, pyrazinyl, pyrazolyl, pyridazinyl, pyridinyl,
pyridopyridinyl, pyrimidinyl, pyrrolyl, quinazolinyl, quinolinyl, quinoxalinyl,
tetrazolyl, thiadiazolyl, thiazolyl, thienyl, triaziny! and triazolyl.

[0032] “Aralkyl” refers to a group of the formula -R.Ry, where R, is an alkyl
group as defined above, substituted with Ry, an aryl group, as defined above, e.g.,
benzyl. Both the alkyl and aryl groups may be optionally substituted as defined
herein.

10033] “Heteroaralkyl” refers to a group of the formula -R,R¢ where R, is an
alkyl group as defined above and Ry is a heteroaryl group as defined herein. The alkyl
group and the heteroaryl group may be optionally substituted as defined herein.
[0034] “Heterocyclylalkyl™ refers to a group of the formula —R.R. wherein R,
is an alkyl group as defined above and R. is a heterocyclyl group as defined herein,

where the alkyl group R, may attach at either the carbon atom or the heteroatom of the

10
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heterocyclyl group Re. The alkyl group and the heterocycly! group may be optionally
substituted as defined herein.

[0035] “1Cs¢” refers to an amount, concentration or dosage of a particular test
compound that achieves a 50% inhibition of a maximal response, such as cell growth
or proliferation measured via any the in vitro or cell based assay described herein.
[0036] Unless stated otherwise specifically described in the specification, it is
understood that the substitution can occur on any atom of the alkyl, alkenyl, alkynyl,
cycloalkyl, heterocyclyl, aryl or heteroaryl group.

[0037] Pharmaceutically acceptable salts include, but are not limited to,salts
of organic acids, such as but not limited to acetates, lactates, malates, tartrates,
citrates, ascorbates, succinates, butyrates, valerates, mesylates, tosylates and
fumarates.

[0038] As used herein and unless otherwise indicated, the term “hydrate”
means a compound provided herein or a salt thereof, that further includes a
stoichiometric or non-stoichiometeric amount of water bound by non-covalent
intermolecular forces.

[0039] As used herein and unless otherwise indicated, the term “solvate”
means a solvate formed from the association of one or more solvent molecules to a
compound provided herein. The term “solvate” includes hydrates (e.g., mono-
hydrate, dihydrate, trihydrate, tetrahydrate and the like).

[0040] As used herein, “substantially pure” means sufficiently homogeneous
to appear free of rcadily detectable impurities as determined by standard methods of
analysis, such as thin layer chromatography (TLC), gel electrophoresis, high
performance liquid chromatography (HPLC) and mass spectrometry (MS), used by
those of skill in the art to assess such purity, or sufficiently pure such that further
purification would not detectably alter the physical and chemical properties, such as
enzymatic and biological activities, of the substance. Methods for purification of the
compounds to produce substantially chemically pure compounds are known to those
of skill in the art. A substantially chemically pure compound may, however, be a
mixture of stereoisomers. In such instances, further purification might increase the
specific activity of the compound.

[0041] Thioxo refers to the group =S attached to a carbon atom.
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[0042] Unless specifically stated otherwise, where a compound may assume
alternative tautomeric, regioisomeric and/or stereoisomeric forms, all alternative
isomers are intended to be encompassed within the scope of the claimed subject
matter. For example, where a compound is described as having one of two tautomeric
forms, it is intended that the both tautomers be encompassed herein.

[0043] Thus, the compounds provided herein may be enantiomerically pure,
or be stereoisomeric or diastereomeric mixtures. In the case of amino acid residucs,
such residues may be of either the L- or D-form. The configuration for naturally
occurring amino acid residues is generally L. When not specified the residue is the L
form. As used herein, the term "amino acid" refers to a-amino acids which are
racemic, or of either the D- or L-configuration. The designation “d” preceding an
amino acid designation (e.g., dAla, dSer, dVal, etc.) refers to the D-isomer of the
amino acid. The designation “dl” preceding an amino acid designation (e.g., dIPip)
refers to a mixture of the L- and D-isomers of the amino acid. It is to be understood
that the chiral centers of the compounds provided herein may undergo epimerization
in vivo. As such, one of skill in the art will recognize that administration of a
compound in its (R) form is equivalent, for compounds that undergo cpimerization in
vivo, to administration of the compound in its (S) form.

[0044] It is to be understood that the compounds provided herein may contain
one or more chiral centers. Such chiral centers may be of either the (R) or (5)
configuration, or may be a mixture thereof.

{0045] Optically active (+) and (-), (R)- and (S)-, or (D)- and (L)-isomers may
be prepared using chiral synthons or chiral reagents, or resolved using conventional
techniques, such as reverse phase HPLC.

[0046] As used herein, the term “chirally pure” denotes that the compound
comprises more than 75% by weight, more than 80% by weight, more than 85% by
weight, more than 90% by weight, more than 91% by weight, more than 92% by
weight, more than 93% by weight, more than 94% by wcight, more than 95% by
weight, more than 96% by weight, morc than 97% by weight, more than 98% by
weight, more than 98.5% by weight, more than 99% by weight, more than 99.2% by
weight, more than 99.5% by weight, more than 99.6% by weight, more than 99.7% by
weight, more than 99.8% by weight or more than 99.9% by weight, of the desired

enantiomer or diastereomer as measured by chiral high performance liquid
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chromatography (HPLC). Other methods of measuring chiral purity include
conventional analytical methods, including specific rotation, and conventional
chemical methods.

[0047] As used herein, the term “enantiomerically pure” or “pure enantiomer”
denotes that the compound comprises more than 75% by weight, more than 80% by
weight, more than 85% by weight, more than 90% by weight, more than 91% by
weight, more than 92% by weight, more than 93% by weight, more than 94% by
weight, more than 95% by weight, more than 96% by weight, more than 97% by
weight, more than 98% by weight, more than 98.5% by weight, more than 99% by
weight, more than 99.2% by weight, more than 99.5% by weight, more than 99.6% by
weight, more than 99.7% by weight, more than 99.8% by weight or more than 99.9%
by weight, of the desired enantiomer.

[0048] Where the number of any given substituent is not specified (e.g.,
haloalkyl), there may be one or more substituents present. For example, "haloalkyl"
may include one or more of the same or different halogens.

[0049] In the description herein, if there is any discrepancy between a
chemical name and chemical structure, the structure provided hercin preferably
controls.

[0050) As used herein, “isotopic composition” refers to the amount of each
isotope present for a given atom, and “natural isotopic composition” refers to the
naturally occurring isotopic composition or abundance for a given atom. Atoms
containing their natural isotopic composition may also be referred to herein as “non-
enriched” atoms. Unless otherwise designated, the atoms of the compounds recited
herein are meant to represent any stable isotope of that atom. For example, unless
otherwise stated, when a position is designated specifically as “H” or “hydrogen”, the
position is understood to have hydrogen at its natural isotopic composition.

{0051] As used herein, “isotopically enriched” refers to an atom having an
isotopic composition other than the natural isotopic composition of that atom.
“Isotopically enriched” may also refer to a compound containing at least one atom
having an isotopic composition other than the natural isotopic composition of that
atom.

[0052] As used herein, “isotopic enrichment” refers to the percentage of

incorporation of an amount of a specific isotope at a given atom in a molecule in the
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place of that atom’s natural isotopic abundance. For example, deuterium enrichment
of 1% at a given position means that 1% of the molecules in a given sample contain
deuterium at the specified position. Because the naturally occurring distribution of
deuterium is about 0.0156%, deuterium enrichment at any position in a compound
synthesized using non-enriched starting materials is about 0.0156%. The isotopic
enrichment of thc compounds provided herein can be determined using conventional
analytical methods known to one of ordinary skill in the art, including mass
spectrometry and nuclear magnetic resonance spectroscopy.
[0053] “Anti-cancer agents” refer to anti-metabolites (e.g., 5-fluoro-uracil,
methotrexate, fludarabine), antimicrotubule agents (e.g., vinca alkaloids such as
vincristine, vinblastine; taxanes such as paclitaxel, docetaxel), alkylating agents (e.g.,
cyclophosphamide, melphalan, carmustine, nitrosoureas such as
bischloroethylnitrosurea and hydroxyurea), platinum agents (e.g. cisplatin,
carboplatin, oxaliplatin, JM-216 or satraplatin, CI-973), anthracyclines (e.g.,
doxrubicin, daunorubicin), antitumor antibiotics (e.g., mitomycin, idarubicin,
adriamycin, daunomycin), topoisomerase inhibitors (e.g., ctoposide, camptothecins),
anti-angiogenesis agents (e.g. Sutent® and Bevacizumab) or any other cytotoxic
agents, (estramustine phosphate, prednimustine), hormones or hormone agonists,
antagonists, partial agonists or partial antagonists, kinase inhibitors, and radiation
treatment.
[0054] “Anti-inflammatory agents” refers to matrix metalloproteinase
inhibitors, inhibitors of pro-inflammatory cytokines (e.g., anti-TNF molecules, TNF
soluble receptors, and IL1) non-steroidal anti-inflammatory drugs (NSAIDs) such as
prostaglandin synthase inhibitors (e.g., choline magnesium salicylate, salicylsalicyclic
acid), COX-1 or COX-2 inhibitors), or glucocorticoid receptor agonists such as
corticosteroids, methylprednisone, prednisone, or cortisone.
[0055] As used herein, the abbreviations for any protective groups, amino
acids and other compounds, are, unless indicated otherwise, in accord with their
common usage, recognized abbreviations, or the [TUPAC-IUB Commission on
Biochemical Nomenclature (see, Biochem. 1972, 11:942-944).

B. COMPOUNDS
[0056] In one embodiment, the compounds for use in the compositions and

methods provided herein are compounds of formula (I).
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[0057] The compounds provided herein are pyrrolotriazines with a sulfur
linker at 2-postion and nitrogen linker at 4-position. In one embodiment, the

compounds have formula (I):

(D
or pharmaceutically acceptable salts, solvates, hydrates or clathrates thereof, wherein:
ring A is pyrazolyl;

R’ and R' arc selected from (i) and (ii) as follows:

(iv) R%and R! are both hydrogen provided that R* is cycloalkyl; and

v) R! is hydrogen or alkyl and R” is -C(O)R%;

R* is hydrogen or alkyl;

R’ is selected from the following:

(i) -R'NR°R'?,

(i1) phenyl or pyrazolyl, each independently substituted with one, two or
three groups selected from halo and haloalkyl; and

(iii) cyclopropyl, unsubstituted or substituted with one or two groups
selected from halo and alkoxycarbonyl;

R’ is halo or alkyl;

R*, R® and R’ are each independently selected from hydrogen, halo, alkyl,
alkenyl, alkynyl, hydroxyl, alkoxy, haloalkyl, cycloalkyl, -R*NR'"*R'"® and
R*NR''C(O)R';

R? is alkyl, haloalkyl, hydroxyalkyl, cycloalkyl, cycloalkylalkyl, or
halocycloalkyl;

RY is alkylene;

R’ and R'" are selected as follows:

(1) R’ and R'® are each independently hydrogen, alkyl or cycloalkyl,
wherein alkyl and cycloalkyl are each optionally substituted with one, two or three
groups independently selected from halo, alkyl, cycloalkyl, haloalkyl, hydroxy and
alkoxy; and
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(ii) R? and R'%, together with the nitrogen atom to which they are attached,
form a heterocyclyl which is optionally substituted with 1 to 5 groups each
independently selected from halo, cyano, alkyl, haloalkyl, alkenyl, haloalkenyl,
alkynyl, haloalkynyl, =N-OH, -R*OR'®, -R*S(O)R'¢, -R*C(O) R'®, -R"NR'"R ",
-R*NR"C(O)R'® and -R*C(O)NR"R"*

R' R'™® R'"™and R" arc cach independently hydrogen or alkyl;
R'?is -R*NR'*RY";
each R" and R are independently selected from (i) and (ii) as follows:

(i) R is hydrogen or alkyl; and R'* is alkyl, cycloalkyl, cycloalkylalkyl,
aryl, arylalkyl, heteroaryl, heteroarylalkyl, heterocyclyl, or heterocyclylalkyl; R and
R' are each optionally substituted with 1 to 5 Q', each Q' independently selected
from halo, hydroxyl, alkoxy, alkyl, haloalkyl, alkoxyalkyl, hydroxyalkyl, cycloalkyl,
aryl, heterocyclyl and heteroaryl; and

(i) R" and R", together with the nitrogen atom to which they are
attached, form heterocyclyl or heteroaryl; optionally substituted with | to 5 Q', each
Q' independently sclected from halo, hydroxyl, alkoxy, alkyl, haloalkyl, alkoxyalkyl,
hydroxyalkyl, cycloalkyl, aryl, heterocyclyl and heteroaryl;

each R" is independently alkylene or a direct bond;

each R'° is independently hydrogen or alkyl;

each R'® is independently hydrogen, alkyl, haloalkyl, hydroxyalkyl, alkenyl,
alkynyl, alkoxy, alkoxyalkyl,cycloalkyl, cycloalkylalkyl, heterocyclyl,
heterocyclylalkyl, aryl, aralkyl, heteroaryl or heteroarylalkyl; wherein R'is
optionally substituted with 1 to 3 Q?, cach Q7 independently selected from alkyl,
hydroxyl, alkoxy, aryloxy, halo, haloalkyl, cycloalkyl, hetcrocyclyl, aryl, heteroaryl,
haloaryl and alkoxyalkyl;

each R'” and R'® arc independently selected from (i) and (ii) below:

(i) R'7 and R" are each independently hydrogen, alky! or aryl, wherein the
alkyl and aryl are each optionally substituted with one to five substituents
independently selected from the group consisting of halo, alkyl and —R*OR'®; and

(ii) R and R'®, together with the nitrogen atom to which they are
attached, form heterocyclyl or heteroaryl, where heterocyclyl and heteroaryl are each
optionally substituted with one or more substituents independently selected from the

group consisting of halo, alkyl, haloalkyl, hydroxyalkyl, and —-R*OR";
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each R' and R*" are independently sclected from (i) and (ii) below:
(i) R and R* are cach independently hydrogen, alkyl or haloalkyl; and
(1) R' and R”, together with the nitrogen atom to which they are
attached, form heterocyclyl which is optionally substituted with one or more
substituents each independently selected from the group consisting of halo and alkyl;
Q' and Q” are each independently optionally substituted with 1 to 5 Q’, each
Q’ independently selected from alkyl, hydroxyl, alkoxy, aryloxy, halo, haloalkyl and
cycloalkyl;
each t is independently 0, 1 or 2;
mis 0, 1 or2; and
nis 0-4;
with a proviso that when R? is unsubstituted cyclopropyl, then R® is other than
hydrogen.

[0058] In one embodiment, the compounds have the formula (Ia)

R4\ @\
rS N R®)m
T LT
\
) N\N/J\S \\\ o)
R

(R la

R1
, R2

or pharmaceutically acceptable salts, solvatcs, hydrates or clathrates thereof, wherein
the variables are as described clschwhere herein.

[0059] In one embodiment, the compounds have formula (1),

R’ (R%)s 11
or pharmaceutically acceptable salts, solvates, hydrates or clathrates thereof, wherein
R' is hydrogen or alkyl;
R”is -R'NR’R'’;
R? is halo or alkyl,

R* and R*' are each independently hydrogen or alkyl;
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R®, R® and R are each independently selected from hydrogen, halo, alkyl,
R*NR'MR P and ~RXNR“C(O)R[2;

R? is alkyl, haloalkyl or cycloalkyl;

R’ and R are selected as follows:

(i) R’ and R'®are each independently hydrogen, alkyl, hydroxyalkyl,
haloalkyl or cycloalkyl; or

(ii) R’ and R'®, together with the nitrogen atom to which they are attached,
form a heterocyclyl which is optionally substituted with 1 to 5 groups each
independently selected from halo, cyano, alkyl, haloalkyl, alkenyl, haloalkenyl,
alkynyl, haloalkynyl, =N-OH, -R*OR'®, -R*S(O)R'®, -R*C(O)R'®, -R"NR'"R*,
-R*NR'’C(O)R'®, and -R*C(O)NR''R";

R'", R R"and R' are each independently hydrogen or alkyl;

R'Z is R*'NR'°R?:

each R' and R are independently selected from (i) and (i1) as follows:

(1) R™ is hydrogen or alkyl; and R'"is alkyl, cycloalkyl, aryl, arylalkyl or
heterocyclylalkyl; R' and R are each optionally substituted with 1 to 5 groups Q'
each Q' independently selected from halo, hydroxyl, alkoxy, alkyl, haloalkyl,
alkoxyalkyl and hydroxyalkyl; and

(if) R" and R", together with the nitrogen atom to which they are attached,
form heterocyclyl or heteroaryl, optionally substituted with 1 to 5 groups Q', each Q'
independently selected from halo, hydroxyl, alkoxy, alkyl, haloalkyl, alkoxyalkyl and
hydroxyalkyl;

each R" is independently hydrogen or alkyl;

when Q' is selected from alkoxy, alkyl, haloalkyl, alkoxyalkyl and
hydroxyalkyl, each Q' is independently optionally substituted with 1 to 5 Q’, where
each Q° is independently sclected from alkyl, hydroxyl, alkoxy, aryloxy, halo,
haloalkyl and cycloalkyl;

each R is independently alkylene or a direct bond,;

R is alkylene;

each R'® is independently hydrogen, alkyl, alkoxy, haloalkyl, hydroxyalkyl,
alkoxyalky!, alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl, heterocyclyl,
heterocyclylalkyl, aryl, aralkyl, heteroaryl or heteroarylalkyl; wherein R'® is
optionally substituted with 1 to 3 groups Q°, each Q” independently selected from
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alkyl, hydroxyl, alkoxy, aryloxy, halo, haloalkyl, cycloalkyl, heterocyclyl, aryl,
heteroaryl, haloaryl and alkoxyalkyl;

when Q7 is sclected from alkyl, alkoxy, aryloxy, haloalkyl, cycloalkyl,
heterocyclyl, aryl, heteroaryl, haloaryl and alkoxyalkyl, cach Q’ is independently
optionally substituted with 1 to 5 Q°, where each Q’ is independently selected from
alkyl, hydroxyl, alkoxy, aryloxy, halo, haloalkyl and cycloalkyl;

ecach R'7 and R'® are independently selected from (i) and (ii) below:

(i) R'7 and R'® are each independently hydrogen, alkyl or aryl, wherein the
alkyl and aryl may each be optionally substituted with one to five substitucnts each
independently selected from the group consisting of halo, alkyl and —R*OR"; and

(i) R and R'®, together with the nitrogen atom to which they are
attached, form heterocyclyl or heteroaryl which is optionally substituted with one or
more substitucnts independently selected from the group consisting of halo, alkyl,
haloalkyl, hydroxyalkyl, and -R*OR"*;

each R'” and R™ are independently selected from (i) and (ii) below:

(i) R'® and R* are each independently hydrogen, alkyl or haloalkyl; and

(ii) R'"® and R?, together with the nitrogen atom to which they are
attached, form heterocyclyl which is optionally substituted with one or more
substituents independently selected from the group consisting of halo and alkyl;

each t is independently 0, 1 or 2;

mis 0, 1 or 2; and

nis 0-4.
[0060] In one embodiment, the compound provided herein is a compound of
formula (I), (Ia) or (I). In one embodiment, the compound provided herein is a
pharmaceutically acceptable salt of the compound of formula (I), (Ia) or (II). In one
embodiment, the compound provided herein is a solvate of the compound of formula
(), (Ta) or (II). In one embodiment, the compound provided herein is a hydrate of
compound of formula (1), (Ia) or (II). In one embodiment, the compound provided
herein is a clathrate of the compound of formula (I), (Ia) or (II).
[0061] In one embodiment, the compounds provided herein are selected with a
proviso that when R? is unsubstituted cyclopropyl, then R® is selected from halo,
alkyl, alkenyl, alkynyl, hydroxyl, alkoxy, haloalkyl, cycloalkyl, -R“NR'"*R'" and
R*NR''C(O)R™,

19



WO 2011/088045 PCT/US2011/020836

[0062] In one embodiment, the compounds provided herein are selected with a
proviso that when R? is unsubstituted cyclopropyl, then R® is selected from -
R*NR'™R!'® and -R*NR''C(O)R'%.
[0063] In one embodiment, the compounds provided herein are sclected with a
proviso that when R? is unsubstituted cyclopropyl, then R®is -R*"NR''C(O)R"%, R is
hydrogen or alkyl; R is -R*NR'R?; each R* is independently alkylene or a direct
bond, and R'” and R*® are each independently selected from (i) and (ii) below:

(i) R" and R*® are each independently hydrogen, alkyl or haloalkyl; and

(ii) R' and R™, together with the nitrogen atom to which they are
attached, form heterocyclyl which is optionally substituted with one or more
substituents each independently selected from the group consisting of halo and alkyl.
[0064] In one embodiment, the compounds provided herein are selected with a
proviso that when R? is unsubstituted cyclopropyl, then R® is -NR''C(O)R'?, R" is
hydrogen; R'?is -NR"R?; and R" and R*® arc cach independently selected from (i)
and (i1) below:

(i) R" and R* are each independently hydrogen, alkyl or haloalkyl; and

(ii) R" and R*, together with the nitrogen atom to which they are
attached, form heterocycly! which is optionally substituted with one or more
substituents each independently selected from the group consisting of halo and alkyl.
[0065] In one embodiment, RY is -(CH,),1-, where n) is 1, 2, 3, or 4. In one
embodiment, R is -(CH;), -, where ny is 1 or 2. In one embodiment, R” is -(CHy)ys-,

where n; is L.

[0066] In one embodiment, R’ is hydrogen.

[0067] In one embodiment, R} is fluoro or methyl. In one embodiment, R’ is
fluoro.

[0068] In one embodiment, R*is hydrogen.

[0069] In one embodiment, R® and R’ are each independently selected from

hydrogen, halo and alkyl. In one embodiment, R® and R’ are each hydrogen.

[0070] In one embodiment, mis 0 or 1. In one embodiment, m is 0. In one
embodiment, mis 1. In one embodiment, nis 0, 1 or 2. In one embodiment, n is 0 or
1. In one embodiment, n is 0. In one embodiment, n is 1. In one embodiment, p is 1.

In one embodiment, p is 2.
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[0671] In one embodiment, R® is hydrogen or -R*'NR'"C(O)R". In one
embodiment, R® is hydrogen. In one embodiment, R® is hydrogen, or
-NHC(O)R“NRIngO, where R* is a direct bond, methylene or cthylene; R" and R®
are independently sclected from (i) and (i1) below:

(1) R' and R* are each independently hydrogen, alkyl or haloalky!l; and

(ii) R' and R?, together with the nitrogen atom to which they are
attached, form a 5- or 6- membered heterocycle which is optionally substituted with
one or more substituents each independently selected from the group consisting of
halo and alkyl.

[0072] In one embodiment, R? is alkyl, haloalkyl or cycloalkyl. In one
embodiment, R® is methyl, ethyl, isopropyl, cyclopropyl, cyclobutyl, ~CF, or —~CHF.
[0073] In one embodiment, R> ~CH,-NR’R'. In one embodiment, R’ and R'
are each independently hydrogen, alkyl, hydroxyalkyl, haloalkyl or cycloalkyl. In
another embodiment, R’ and R'® are each independently hydrogen, methyl,
hydroxyethyl or cyclopropyl.
[0074] In one embodiment, R® and R'"?, together with the nitrogen atom to
which they are attached, form a 4- to7- membered heterocyclyl which is optionally
substituted with 1 to 5 groups, each independently selected from halo, cyano, alkyl,
haloalkyl, alkenyl, haloalkenyl, alkynyl, haloalkynyl, =N-OH, -R*OR'®, -RXS(O)tRIG,
R*C(O)R'®, -R*'NR'R'®, -R*NR*C(O)R"® and -R*C(O)NR"R".
[0075] Tn one embodiment, R’ and R, together with the nitrogen atom to
which they are attached, form a 4- to 6- membered heterocycelyl which is optionally
substituted with 1 to 5 groups selected from halo, hydroxyl, hydroxyalkyl, =N-OH,
-R*OR'®, and-C(O)NRPR™,

each R"” and R"* are independently selected from (i) and (ii) as follows:

(i) R" is hydrogen or alkyl; and R"*is alkyl, cycloalkyl, cycloalkylalkyl,
aryl, arylalkyl, heteroaryl, heteroarylalkyl, heterocyclyl, or heterocyclylalkyl; R" and
R'* are each optionally substituted with 1 to 5 Q', each Q' independently selected
from halo, hydroxyl, alkoxy, alkyl, haloalkyl, alkoxyalkyl, hydroxyalkyl, cycloalkyl,
aryl, heterocyclyl and heteroaryl; and

(i) R" and R", together with the nitrogen atom to which they are

attached, form heterocyclyl or heteroaryl; optionally substituted with 1 to 5 Q', each
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Q' independently selected from halo, hydroxyl, alkoxy, alkyl, haloalkyl, alkoxyalkyl,
hydroxyalkyl, cycloalkyl, aryl, heterocyclyl and heteroaryl;

each R" is independently alkylene or a direct bond; and

each R'® is independently hydrogen, alkyl, haloalkyl, hydroxyalkyl, alkenyl,
alkynyl, alkoxy, alkoxyalkyl,cycloalkyl, cycloalkylalkyl, heterocyclyl,
heterocyclylalkyl, aryl, aralkyl, heteroaryl or heteroarylalkyl; wherein R is
optionally substituted with 1 to 3 Q, each Q* independently selected from alkyl,
hydroxyl, alkoxy, aryloxy, halo, haloalkyl, cycloalkyl, heterocyclyl, aryl, heteroaryl,
haloary! and alkoxyalkyl;
[0076] In one embodiment, R® and R'°, together with the nitrogen atom to
which they are attached, form a 4- to7- or 5- to 7- membered heterocyclyl which is
optionally substituted with 1 to 3 groups selected from cyano, hydroxyl and -R*OR'®,
where R'® is hydrogen, alkyl, haloalkyl, hydroxyalkyl, cycloalkyl, cycloalkylalkyl,
alkoxy, heterocyclyl, heterocyclylalkyl, aryl, aralkyl, heteroaryl or heteroarylalkyl;
wherein R'S is optionally substituted with 1 to 3 Q?, each Q° independently selected
from alkyl, hydroxyl, alkoxy, aryloxy, halo, haloalkyl, cycloalkyl, heterocyclyl, aryl,
heteroaryl, haloaryl and alkoxyalkyl; when Q? is selected from alkyl, alkoxy, aryloxy,
haloalkyl, cycloalkyl, heterocyclyl, aryl, heteroaryl, haloaryl and alkoxyalkyl, cach Q*
is independently optionally substituted with 1 to 5 Q?, where each Q° independently
selected from alkyl, alkoxy and halo.
In one embodiment, R’ and R'°, together with the nitrogen atom to which they are
attached, form azetidinyl, piperidinyl, or pyrrolidinyl, each of which is optionally
substituted with 1 to 3 groups selected from hydroxyl, cyano and -R*OR'®, where R'®
is hydrogen, methyl, ethyl, propyl, isopropyl, #-butyl, hydroxyethyl, -CHCF;CF;,
cyclopentyl, benzyl, phenyl, tetrahydrofuranyl or pyridinyl; wherein R'® is optionally
substituted with 1 to 3 Q%, where each Q” independently selected from alkyl,
hydroxyl, alkoxy, halo and heterocyclyl and when Q is selected from alkyl, alkoxy,
and heterocyclyl, each Q° group is independently optionally substituted with 1 to 5
groups Q°, cach Q? independently selected from alkyl and halo.
[0077] In onc embodiment, R and R"’, together with the nitrogen atom to
which they are attached, form azetidinyl, piperidiny! or pyrrolidinyl, each of which is
optionally substituted with [ to 3 groups selected from halo, hydroxy! and -R*OR',
where R*is a direct bond or alkylene; and R'® is hydrogen, methyl, ethyl, propyl,
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isopropyl, r-butyl, hydroxyethyl, cyclopropylmethyl, -C{CH3),CH,CH,CHj,
-C(CH3)(C,HS5)CH,CHj, -CH,C(CH3), -C(CH3) ;CH,CHj, -CH:CF;, -C(CH3) 2CFs,
-CHCF;CF;, cyclopentyl, benzyl, phenyl, tetrahydrofuranyl, piperidinyl, piperazinyl,
pyrrolidinyl or pyridinyl; wherein R'¢ is optionally substituted with 1 to 3 Q?, each Q°
independently selected from methyl, ethyl, fluoro, chloro, cyclopropyl, piperidinyl,
piperazinyl, pyrrolidinyl, azepanyl, morpholinyl, furanyl and hydroxyl; and when Q*
is methyl, ethyl, cyclopropyl, piperidinyl, piperazinyl, pyrrolidinyl, azepanyl,
morpholinyl, furanyl, each Q” group is independently optionally substituted with 1 to
3 Q°, each Q’ independently selected from methyl, fluoro and halo.

[0078] In one embodiment, R” and R, together with the nitrogen atom to
which they are attached, form a 4- to 7- membered heterocyclyl which is optionally
substituted with 1 to 3 groups selected from halo, hydroxyl, hydroxyalkyl and
-R*S(O)R'®, wherein R* is a direct bond or alkylene; R'%is z-butyl and tis 0, 1, or 2.
In one embodiment, R’ and R'°, together with the nitrogen atom to which they are
attached, form a 4- to 7- membered heterocyclyl which is optionally substituted with 1
or 2 groups selected from -S(0),C(CHa)3, -SC(CH3); and -SOC(CH3)s.

[0079] In one embodiment, R’ and R'’, together with the nitrogen atom to
which they are attached, form a 4- to 7- membered heterocyclyl which is optionally
substituted with 1 to 3 groups selected from halo, hydroxyl, hydroxyalkyl and
-R*C(O)R'®, where R* is a direct bond or alkylene and R'is alkyl. In another
embodiment, R’ and R', together with the nitrogen atom to which they are attached,
form a 4- to 7- membered heterocyclyl which is optionally substituted with 1 to 3
groups selected from fluoro, hydroxyl, hydroxymethyl, tert-butyloxycarbonyl and
tert- butylcarbonyl.

[0080] In one embodiment, R’ and R"’, together with the nitrogen atom to
which they are attached, form a 4- to 7- membered heterocyclyl which is optionally
substituted with 1 to 3 groups selected from halo, hydroxyl, hydroxyalkyl and
-R*C(O)NR"R', where R”is a direct bond or alkylene and each R’ and R'*are
independently selected from (i) and (ii) as follows:

(i) R" is hydrogen or alkyl; and R" is alkyl, aryl, cycloalkyl, arylalkyl or
heterocyclylalkyl; R and R™ are each optionally substituted with 1 to 5 groups Q'
cach Q' independently selected from halo, hydroxyl, alkoxy, alkyl, haloalkyl,
alkoxyalkyl, hydroxyalkyl, cycloalkyl, aryl, heterocyclyl and heteroaryl; and
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(ii) R" and R", together with the nitrogen atom to which they are
attached, form heterocyclyl or heteroaryl; each optionally substituted with | to 5
groups Q', each Q' independently selected from halo, hydroxyl, alkoxy, alkyl,
haloalkyl, alkoxyalkyl, hydroxyalkyl, cycloalkyl, aryl, heterocyclyl and heteroaryl.
{0081} In one embodiment, R® and R', together with the nitrogen atom to
which they are attached, form a 4- to 7- membered heterocyclyl which is optionally
substituted with 1 to 3 groups selected from halo, hydroxyl, hydroxyalkyl and
-R*C(O)NR"’R', where R* is a direct bond; and cach R'? and R'* are independently
sclected from (i) and (i1) as follows:

(i) R" is hydrogen, methyl or ethyl; and R' is methyl, hydroxyethyl, rers-
butyl, phenyl, morpholin-1-ylethyl, morpholin-1-ylpropyl, pyrrolidin-1-ylethyl,
pyrrolidin-1-ylpropyl, piperidin-1-ylpropyl, piperidin-1-ylethyl, phenyl, cyclohexyl,
cyclopropyl or cyclopentyl; where R'? and R" are optionally substituted with 1 or 2
groups selected from halo, hydroxyl,hydroxyalkyl, alkoxy, hydroxyalkoxy and
alkoxyalkoxy; and

(i) R" and R", together with the nitrogen atom to which they are attached,
form pyrrolidinyl, piperidinyl or morpholinyl, cach optionally substituted with 1 or 2
groups selected from halo, hydroxy! and hydroxyalkyl.

[0082] In one embodiment, R’ and R'°, together with the nitrogen atom to
which they are attached, form a 4- to 6- membered heterocyclyl which is optionally
substituted with 1 to 3 groups selected from halo, hydroxyl, hydroxyalkyl and
-C(O)NR"'R'®, where each R'* and R'* are independently selected from (i) and (ii) as
follows:

(i) R" is hydrogen, methy! or ethyl; and R'is methyl, hydroxyethyl, fert-
butyl, phenyl, morpholin-1-ylethyl, pyrrolidin-1-ylethyl, piperidin-1-ylpropyl, phenyl,
cyclohexyl, cyclopropyl or cyclopentyl; and

(i) R"* and R", together with the nitrogen atom to which they are
attached, form pyrrolidinyl, piperidinyl or morpholinyl, where R andR'* are
optionally substituted with 1 or 2 groups selected from fluoro, hydroxyl and
hydroxymethyl.

[0083] In one embodiment, R® and R'’, together with the nitrogen atom to
which they are attached, form a 4- to 7- membered heterocyclyl which is optionally

substituted with 1 to 3 groups selected from halo, hydroxyl, hydroxyalkyl
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-NR¥C(O)R'® and -R*NR''R'®, where R*is a direct bond or alkylene; each R and
R"%are independently selected from (i) and (ii) below:

(i) R and R'® are cach independently hydrogen, alky! or aryl, wherein the
alkyl and aryl may cach be optionally substituted with one to five substituents
independently selected from the group consisting of halo, alkyl and ~R*OR"; and

(i) R" and R'®, together with the nitrogen atom to which they are
attached, form heterocyclyl or heteroaryl which is optionally substituted with one or
more substituents independently selected from the group consisting of halo, alkyl,
haloalkyl, hydroxyalkyl, and ~R*OR';

16 is alkyl or alkoxy; and

13 is hydrogen or alkyl.
[0084] In one embodiment, R® and R'’, together with the nitrogen atom to
which they are attached, form a 4- to 7- membered heterocyclyl which is optionally
substituted with 1 to 3 groups selected from halo, hydroxyl, hydroxyalkyl,
-NR"C(O)R'® and -NR''R"!, R"" and R'® are each independently hydrogen, alkyl,
haloaryl, or alkoxyaryl, R'® is alkyl or alkoxy, and R'? is hydrogen or alkyl.
[0085] In one embodiment, R® andR'’, together with the nitrogen atom to
which they are attached, form a 4- to 7- membered heterocyclyl which is optionally
substituted with 1 to 3 groups selected from halo, hydroxyl, hydroxyalkyl,
tertbutyloxycarbonylamino, isopropylcarbonylamino, fertbutylcarbonylamino, 3-
chlorophenylamino, 3-fluorophenylamino, 3-methoxyphenylamino, 3,4-
difluorophenylamino, 4-fluorophenylamino and 2-fluorophenylamino.

[0086] In one embodiment, the compounds have formula (11I),
N/NH
R1

&\ o

N
" N
RS \ . /)\ /Q/ \ﬂ/
(R3)n 11

or pharmaceutically acceptable salts, solvates, hydrates or clathrates thereof, wherein

R2

the variables are as described elsewhere herein.

[0087] In one embodiment, the compounds have formula (1V)
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N—NH

)
HN/K;\R8 R1

! \/)N\ /@ T
N s \ O
R3 . 1\
wherein
R! is hydrogen;
R? is halo;
R% is alkyl, cycloalkyl, or haloalkyl;
R® is hydrogen, or -NHC(O)R*NR'’R?;
R" and R* are independently selected from (i) or (ii) below:
(i) R" and R* are each independently hydrogen, alky! or haloalkyl; or
(i) R" and R*, together with the nitrogen atom to which they are
attached, form a 5 or 6 membered heterocycle which is optionally substituted with one
or more substituents independently selected from the group consisting of halo and
alkyl;
R” is -CH,-NR'R';
R’ and R'’ are selected as follows:
i) R’ and R'"are each independently hydrogen, alkyl,
hydroxyalkyl, haloalkyl or cycloalkyl; or
ii) R’ andR'", together with the nitrogen atom to which they are
attached, form a 4-7 membered heterocyclyl which is optionally substituted with 1 to
5 groups, each independently selected from halo, cyano, alkyl, haloalkyl, alkenyl,
haloalkenyl, alknyl, haloalkynyl, =N-OH, -R*OR'®, -R*S(O)R'®, -R*C(O)R"®,
R'NRRY, -R*NR®C(O)R'®, and
-R*C(O)NR"R™.
each R" and R'* are independently selected from (i) and (ii) as
follows:
(i) R" is hydrogen or alkyl; and R'is alkyl, aryl, or cycloalkyl;
R" and R'* are each optionally substituted with I to 5 groups Q', each Q'
independently selected from halo, hydroxyl, alkoxy, alkyl, haloalkyl, alkoxyalkyl,
hydroxyalkyl, cycloalkyl, aryl, heterocyclyl and heteroaryl; and
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(i1) R" and RY, together with the nitrogen atom to which they are

attached, form heterocyclyl or heteroaryl, each optionally substituted with I to 5
groups Q', cach Q] independently sclected from halo, hydroxyl, alkoxy, alkyl,
haloalkyl, alkoxyalkyl, hydroxyalkyl, cycloalkyl, aryl, heterocyclyl and heteroaryl;

' is hydrogen, alkyl, haloalkyl, hydroxyalkyl, cycloalkyl,
cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, aryl, aralkyl, heteroaryl or
heteroarylalkyl; wherein R'® is optionally substituted with 1 to 3 Q?, each Q?
independently selected from alkyl, hydroxyl, alkoxy, aryloxy, halo, haloalkyl,
cycloalkyl, heterocyclyl, aryl, heteroaryl, haloaryl and alkoxyalkyl; and when Q%is
selected from alkyl, alkoxy, aryloxy, haloalkyl, cycloalkyl, heterocyclyl, aryl,
heteroaryl, haloaryl and alkoxyalkyl, each Q? is independently optionally substituted
with 1 to 5 Q°, each Q° independently sclected from alkyl and halo; and

tis0,1or2.

{0088] In one embodiment, the compounds have formula (V),

N—NH
/ RS
» /k/)——

H R10
N\ N. = I 9
R3 AV
or pharmaccutically acceptable salts, solvates, hydrates or clathrates thereof, wherein

the variables are as described elsewhere herein.

[0089] In one embodiment, the compounds have formula (VI),
N/NH
(R

oY Agm“’“

or pharmaceutically acceptable salts, solvatcs, hydrates or clathrates thereof, wherein

VI

1% is alkyl, hydroxyalkyl, haloalkyl or cycloalkyl and the other variables are as
described elsewhere herein.

{0090} In one embodiment, the compounds have formula (VIA),
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N/NH
/R8

.l /)\Q/Y\H

VIA
or pharmaceutically acceptable salts, solvates, hydrates or clathrates thereof, wherein
1% is alkyl, hydroxyalkyl, haloalkyl or cycloalkyl and the other variables are as

described elsewhere herein.
[0091] In one embodiment, the compounds have formula (V1I),

R21

1

N—N

4 / RS
Q*),

Ny rlﬂ\ﬂ/\“‘/‘ /<
\_N. /)\ O 6 \(CHy,

R3 VII
or pharmaceutically acceptable salts, solvates, hydrates or clathrates thereof, where q
is1,20r3;ris 0,1, 2 or 3; each Q*is independently selected from halo, cyano, alkyl,
haloalkyl, =N-OH, -R*OR'¢, -R*S(O)R'¢, -R*C(0) R"®, -R*"NR''R"*, -R"NR"*C(O)R ¢

and -R*C(O)NR"’R'; and other variables are as described elsewhere herein.

[0092] In one embodiment, the compounds have formula (VIIA),
R21
N/N
re, M )R
(cr‘)r

9 N. //k /@/ \[(\\/(CHz)q

or pharmaceutically acceptable salts, solvates, hydrates or clathrates thereof, where q

VIA

is1,20r3;ris0, 1,2 or3; cach Q*is independently selected from halo, cyano, alkyl,
haloalkyl, =N-OH, -R*OR'®, -R*S(O)R "¢, -R*C(O)R'®, -R*"NR'"R"¥, -R*"NR"*C(O)R'*
and -R*C(O)NR'’R'*; and other variables are as described elsewhere herein.

[0093] In one embodiment, each Q* is independently selected from halo,
hydroxyl, alkoxy, hydroxyalkyl. In one embodiment, each Q* is independently
selected from fluoro, hydroxyl, hydroxymethyl and hydroxyethyl.
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{0094] In one embodiment, the compounds have formula (VIII),
N/NH

Ay @
NN A Q

or pharmaceutically acceptable salts, solvates, hydrates or clathrates thereof, wherein

VIII

each Q% is independently selected from halo, hydroxyl, hydroxyalkyl, alkoxy,
hydroxyalkoxy and alkoxyalkoxy and the other variables are as described elsewhere
herein.

[{0095] In one embodiment, the compounds have formula (IX),
N—NH

HN/U_RB 9y

S % N\”/\N //(04)r
N\ N. /)\ /©/ e} Q
N X |
R3 RXOR16 IX
or pharmaceutically acceptable salts, solvates, hydrates or clathrates thereof, wherein
cach Q* is independently selected from halo, hydroxyl, alkoxy, and hydroxyalkyl; and
the other variables are as described elsewhere herein. In one embodiment, r is 0.
[0096] In one embodiment, the compounds have formula (IX), where R*is a
direct bond or alkylene; R'® is hydrogen, alkyl, haloalkyl, hydroxyalkyl, cycloalkyl,
cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, aryl, aralkyl, heteroaryl or
heteroarylalkyl; wherein R'® is optionally substituted with 1 to 3 Q?, each Q°
independently selected from alkyl, hydroxyl, alkoxy, aryloxy, halo, haloalkyl,
cycloalkyl, heterocyclyl, aryl, heteroaryl, haloaryl and alkoxyalkyl; when Qs
selected from alkyl, alkoxy, aryloxy, haloalkyl, cycloalkyl, heterocyclyl, aryl,
heteroaryl, haloary! and alkoxyalkyl, each (? is independently optionally substituted
with 1 to 5 Q°, each Q° independently selected from alkyl and halo; each Q'is
independently selected from halo, hydroxyl and hydroxyalkyl; and other variables are
as described elsewhere herein.

10097} In one embodiment, the compounds have formula (IXA),
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N-—NH

U—RS

~ A@,\[(\Q/o»

R'OR'™® XA
or pharmaceutically acceptable salts, solvates, hydrates or clathrates thercof, whercin
cach Q* is independently selected from halo, alkoxy, hydroxyl and hydroxyalkyl; and
the other variables are as described elsewhere herein.

[0098] In one embodiment, the compounds have formula (IXB),

N-—NH
M—Rs

RXOR16
“ N, /)\ /U ~( 4)r

or pharmaceutically acceptable salts, solvates, hydrates or clathrates thereof, wherein

IXB

ecach Q* is independently selected from halo, hydroxyl, alkoxy and hydroxyalkyl; and
the other variables are as described elsewhere herein.

[0099] In one embodiment, the compounds have formula IX, IXA or IXB,
where R*is a direct bond or alkylene; R'® is hydrogen, alkyl, haloalkyl, hydroxyalkyl,
cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, aryl, aralkyl, heteroaryl
or heteroarylalkyl; wherein R'® is optionally substituted with 1 to 3 groups Q7 each
Q? independently selected from alkyl, hydroxyl, alkoxy, aryloxy, halo, haloalkyl,
cycloalkyl, heterocyclyl, aryl, heteroaryl, haloaryl and alkoxyalkyl; where Q*is
selected from alkyl, alkoxy, aryloxy, haloalkyl, cycloalkyl, heterocyclyl, aryl,
heteroaryl, haloaryl and alkoxyalkyl, each Q? group 1s independently optionally
substituted with 1 to 5 groups Q°, each Q® independently selected from alkyl and halo;
cach Q* is independently selected from halo, hydroxyl, alkoxy and hydroxyalkyl; and
other variables are as described elsewhere herein. In one embodiment, R is a direct
bond.

[00100] In one embodiment, the compounds have formula (X),
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N—NH
» A/)—RB
H

~ XN Pz N N - (Q*)
RN A /Q/ \‘o(\ \:>
NTUSTNX \ N
R R*S(OXR'® x
or pharmaceutically acceptable salts, solvates, hydrates or clathrates thercof, where R™
is a direct bond or alkylene; R' is +-butyl; t is 0, 1, or 2; cach Q* is independently
selected from halo, hydroxyl, alkoxy and hydroxyalkyl; and the other variables are as

described elsewhere herein.

[06101] In one embodiment, the compounds have formula (XI),

N-—NH
HN/U_ ¥
H

N
RO N\N/)\S/@/ Wcl/\\:?

R3 RXC(O)pRm XI

or pharmaceutically acceptable salts, solvates, hydrates or clathratcs thercof, where
where R*is a direct bond or alkylene; R'%is alkyl; p is | or 2; each Q'is
indcpendently selected from halo, hydroxyl, alkoxy and hydroxyalkyl; and the other
variables are as described elsewhere herein.

[00102] In one embodiment, the compounds have formula (XII),

N—NH
HN/U-RG
H

~ XN = N N /(Q4)r
N A J;\U/ f W,
NS \
R R*CONR'R™ X11
or pharmaceutically acceptable salts, solvates, hydrates or clathrates thereof, where R
is a direct bond or alkylene and R" and R" are sclected as follows:

() R"Zis hydrogen or alkyl; and R™is alkyl, aryl, cycloalkyl or
heterocyclylalkyl; R" and R" are cach optionally substituted with [ to § Q', each Q'
independently sclected from halo, hydroxyl, alkoxy, alkyl, haloalkyl, alkoxyalkyl,
hydroxyalkyl, cycloalkyl, aryl, heterocyclyl and heteroaryl;

(i) R" and R, together with the nitrogen atom to which they are

attached, form heterocyclyl or heteroaryl, each optionally substituted with 1 to 5
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groups Q', cach Q' independently selected from halo, hydroxyl, alkoxy, alkyl,
haloalkyl, alkoxyalkyl, hydroxyalkyl, cycloalkyl, aryl, heterocyclyl or heteroaryl;
each Q" is independently selected from halo, hydroxyl, alkoxy and

hydroxyalkyl; and the other variables are as described elsewhere herein.

[00103] In one embodiment, the compounds have formula (XIIA),
N/NH
[ R
/(Q Jo-3
\ N. /)\ /U \ﬂ/\ \\
N

7 e

or pharmaceutically acceptable salts, solvates, hydrates or clathrates thercof, where

XIIA

cach Q* is independently selected from halo, hydroxyl, alkoxy and hydroxyalkyl; each
Q' is independently selected from halo, hydroxyl, alkoxy, alkyl, haloalkyl,
alkoxyalkyl, hydroxyalkyl, cycloalkyl, aryl, heterocyclyl and heteroaryl; and the other
variables are as described elsewhere herein.

[{00104] In one embodiment, the compounds have formula (XIIB),

\\/\(Q%s XTIB

or pharmaceutically acceptable salts, solvates, hydrates or clathrates thereof, where
the variables are as described elsewhere herein.
[00105] In one embodiment, the compounds have formula (XIIC),
N—NH
/K)‘ R

@,
\ N. /)\ O Y\L

4 C-N (CHz)oa(Q1)0‘3

|
R XIIC
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or pharmaceutically acceptable salts, solvates, hydrates or clathrates thereof, wherein
Al is aryl, cycloalkyl or heterocyclyl and each Q' is independently selected from
halo, hydroxyl, alkoxy, alkyl, haloalkyl, alkoxyalkyl, hydroxyalkyl and cycloalkyl;
and the other variables are as described elsewhere hercin.

[00106] In one embodiment, the compounds have formula (XIID),

N (@),
N = //
T T T

N = R O

N" s L \
R3 o~ ACHis~N )
o 'r Q-3
R™ XD

or pharmaceutically acceptable salts, solvates, hydrates or clathrates thereof, wherein
each Q' is independently selected from halo, hydroxyl, alkoxy, alkyl, haloalkyl,
alkoxyalkyl, hydroxyalkyl and cycloalkyl; and the other variables are as described
elsewhere herein.

100107] In one embodiment, the compounds have formula (XIII),
N—NH
/K)’ R®

@
o N. /)\/O/ \”/\L

R"NR”R18 XIII
or pharmaceutically acceptable salts, solvates, hydrates or clathrates thereof, where
where R*is a direct bond or alkylene; R and R'® are independently selected from (i)
or (it) below:

(i) R'7 and R'® are each independently hydrogen or alkyl, wherein the
alkyl and aryl may each be optionally substituted with one to five substituents
independently selected from the group consisting of halo, alkyl and -R*OR'*; or

(i) R' and R, together with the nitrogen atom to which they are
attached, form heterocyclyl or heteroaryl each of which is optionally substituted by
one or more substituents independently selected from the group consisting of halo,
alkyl, haloalkyl, hydroxyalkyl, and -R*OR *;

"% is alkyl or alkoxy;
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R'? is hydrogen or alkyl; each Q" is independently selected from halo,
hydroxyl, alkoxy and hydroxyalky!; and the other variables are as described elsewhere
herein.

[00108] In one embodiment, the compounds have formula (XIV),
N—NH

MRB

\Mgm/“’

NR15C(O)R16 X1V

or pharmaceutically acceptable salts, solvates, hydrates or clathrates thereof, where
R'® is alkyl or alkoxy; R' is hydrogen or alkyl; each Q" is independently selected
from halo, hydroxyl, alkoxy and hydroxyalkyl; and the other variables are as
described elsewhere herein.

[00109] In one embodiment, the compounds have formula (1), wherein:

R! and R* are each independently hydrogen or alkyl;

R? is selected from i) phenyl or pyrazolyl, each substituted with one or two
substitutents selected from halo and haloalkyl; and ii) cyclopropyl substituted with
one or two substituents selected from halo and alkoxycarbonyl;

R’ is halo or alkyl;

R®, R® and R’ are each independently selected from hydrogen, halo, alkyl,
alkenyl, alkynyl, haloalkyl, cycloalkyl and - R'NR''C(O)R'%;

R* is alkyl, haloalkyl, hydroxyalkyl, cycloalkylalkyl, cycloalkyl or
halocycloalkyl;

R'! is hydrogen or alkyl;

R'Z is R'NR "R

each R is independently an alkylene or a direct bond,

each R'? and R*’ are independently selected from (i) and (i) below:

(i) R" and R are each independently hydrogen, alky! or haloalkyl; and
(ii) R and R, together with the nitrogen atom to which they are
attached, form heterocyclyl which is optionally substituted with one, two or three
substituents independently selected from the group consisting of halo and alkyl,
mis 0, [ or2; and
nis 0-4.
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{00110] In one embodiment, the compounds have formula (XV),
N—NH

)
HN/l\’\mB)m H
N
=" N =
< T
SNSRI

(Ra)n ). QY

R2

or pharmaceutically acceptable salts, solvates, hydrates or clathrates thereof, wherein:

R’ is selected from

i) pheny! or pyrazolyl, each substituted with one or two substituents selected
from halo and haloalkyl; and

ii) cyclopropyl substituted with one or two substituents selected from halo and
alkoxycarbonyl;

R is halo;

RS is selected from hydrogen, halo, alkyl, haloalkyl, cycloalkyl and
-R*NR''C(O)R";

R® is alkyl, haloalkyl, hydroxyalkyl, cycloalkylalkyl, cycloalkyl or
halocycloalkyl;

R!" is hydrogen or alkyl;

R'Zis RXNRWRm;

each R* is independently an alkylene or a direct bond,;

R" and R? are independently selected from (i) or (ii) below:

(i) R and R* are each independently hydrogen, alkyl or haloalkyl; or
(i) R' and R%, together with the nitrogen atom to which they are

attached, form heterocyclyl which is optionally substituted with one, two or three
substituents independently selected from the group consisting of halo and alkyl;

mis 0 or I;and

nisOorl.

[00111] In one embodiment, the compounds have formula (XVI),
N—NH

)
HN/K/’\RB

H
N
=" N
T Zry
N S XV1

or pharmaceutically acceptable salts, solvates, hydrates or clathrates thereof, wherein:
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R? is selected from
i) phenyl and pyrazolyl, each substituted with one or two substituents selected
from halo and haloalkyl; and
ii) cyclopropyl! substituted with one or two substituents selected from halo and
alkoxycarbonyl;
RS is selected from hydrogen and -R*NR''C(O)R'?;
R? is alkyl or cycloalkyl;
R'! is hydrogen;
R'Zis R"'NR'’R%:
each R is independently a direct bond, methylene or ethylene; and
R'® and R* are independently selected from (i) or (ii) below:
(i) R" and R* are each alkyl; or
(ii) R and R?, together with the nitrogen atom to which they are
attached, form heterocyclyl which is optionally substituted with an alkyl.
[00112] In another embodiment, the compounds have formula XVI, where R?is

amino; provided that R® is cyclopropyl.

[00113] In another embodiment, the compound provided is sclected from Table
1.
Table 1
Phos BrdU Aurora | Aurora | Aurora
C und Histone ELISA B A C
ompoun H3 HCT-116 | Kd Kd Kd

ICso (NM) | ICso (M) | ("M) | (nM) | (M)

b

C D B C A
H N
O
o] N\ A\ .
N=< g
(i
B B B A A
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Phos BrdU Aurora | Aurora | Aurora
Compound Histone ELISA B A
ompoun H3 HCT-116 | Kd Kd Kd

iCso (M) | ICso (nM) | (nM) (nM) | (nM)
oA
m/u\)‘ Fes =N
T o T
\ N\N//KS/©/ o a

N

N
E
}_N/L)_‘F
HF
S Ay
H

A

N
N e F

A
-
o TR

e

w Ay ; .
Ot oy
Pt

N
H
= N
SN N\,]/\N/
|
\ N\N/*S : ° c D B C A
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Phos BrdU Aurora | Aurora | Aurora
Histone | ELISA B A c
Compound H3 HCT-116 | Kd Kd Kd
ICso (M) | 1Css (NM) | (nM) (M) | (nM)
- NH
\N/
HNW/\ CH
T N
NN %\ (@ ) O/
D C A B A
H
N”N
H\W
o ot
N\ - S
N\'(k c E A B A
H
NN H
== \N
QN(;\ ° ' C E B B A
H
N/N
W N
=" N ﬂ\”/\ :
N\ / {Q o) D
N\N)\ c c A B A
N—NH
/ HO.
H 4 AN
H T
OUCRAS,
NN N/)\ 0
C C A B A
N—NH
L7
H
A(@W\D““
D C B C A
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Compound

Phos
Histone
H3

[Cso (NM)

BrdU
ELISA
HCT-116
ICso (NM)

Aurora | Aurora | Aurora
Kd Kd Kd

(nM) (M) | (nM)

H
N

A L
\\N\y\(G/ N\[O(\NQ

e

O

ND
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Phos BrdU Aurora | Aurora | Aurora
c d Histone ELISA B A C
ompoun H3 HCT-116 | Kd Kd Kd

ICso (NM) | 1Cso (nM) | (M) | (nM) | (nM)

H
N

O
LTy

F B B A B ND

1

H
NN

ST

C C B B ND
H
7/N
HN/K/)_‘ ; OH
R NN
\ (ks/@ ©
o]
/ C C A C ND
H
N—*‘N
MN/W o
4
= XN
soSenae
FoF A A A C| ND

40



WO 2011/088045 PCT/US2011/020836

Phos BrdU Aurora | Aurora | Aurora
¢ d Histone ELISA B A C
ompoun H3 HCT-116 | Kd Kd Kd

[Csg (NM) | ICs6 (M) | (nM) {(nM) (nM)

>
Sy N
COUTTY
‘/‘O
< C B A B ND
H
N"M
l/‘

B A A B ND
H
N F
»W/WF
F H
= ]
NN ]
o C C Cc C ND

41



WO 2011/088045 PCT/US2011/020836

Phos BrdU Aurora | Aurora | Aurora
Compound Histone ELISA B A [
H3 HCT-116 | Kd Kd Kd
ICso (MM) | 1Cs0 (nM) | (nM) (M) | (nM)
H
N'/N
JoH .
AL
NN 0
D D B C ND
H
n—N
W /O“‘
H
~
SOPOR A
L
F B B A C ND
H
n—N
A< e
H
O
\ N\H\ °
D D A B ND
H
N—N
|
HN/K/)‘ 9y —OH
NN o
/O B B A A ND
H
nN—N
i
HN/I\)_—Q . —OH
S RN < F
\ 5 |
o
/ B B A C ND
H
N
m/“\)_
i H
LD
N o
—™ C C B C ND
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Phos BrdU Aurora | Aurora | Aurora
Compound Histone ELISA B A c
> H3 HCT-116 | Kd Kd Kd
ICs0 (nM) | ICso (M) | (nM) (nM) (nM)
H
»-w/’\:N)‘Q
B B B C ND
H
N
/
C& ﬁm
D C C C ND
H
N/N
‘ /
C*“ ﬁm
B B A A ND
H
N
!
HN)\/)\ ) _OH
\ N\h)\ . 0 ¢
B8 B A B ND
H
N—N
H
\| Y] NW]/\D
\ &\\N/I\S/Q/ O
i A A A Al ND
N—NH
MU\
/\’/k HN\n/\
e N
&/K’/g/(j/ o Q o
N,
ﬁ B A A B ND
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Phos BrdU Aurora | Aurora | Aurora
c d Histone ELISA B A C
ompouny H3 HCT-116 | Kd Kd Kd
ICso (NM) | 1Cs0 (M) | (M) (nM) | (M)
H
N
N -
H
S W g/O/W\Q
N\
N\N/K o .
F B B A B ND
N—NH
f
) 7 HO\
H
o9 |
\ N‘\(KS/G/ o
C C A B ND
wN
AP
H
H
e N Zd
P
N B B B c| ND
H
n—N
»-N/N\)_
H
soleng
\ N\N)\ o
OH D D B C ND
H
N/N
A<
H
CK&N
\ N\N/]\ o
OH B B A B ND
m»ifw
H
oy N N YT NN L
\ N ! aQ \\ e
[e]
A< A A A B ND

44




WO 2011/088045 PCT/US2011/020836
Phos BrdU Aurora | Aurora | Aurora
c d Histone ELISA B A o3
ompoun H3 HCT-116 | Kd Kd Kd
ICs0 (nM) | 1Cso (PM) | (nM) {nM) (nM)
H
N
! /
C D C C ND
H
N
A
<j/k s/@/mF
B C B C ND
N/dNH
i
H
LTy .
\ N\j)\ (e}
Q
F A A A B ND
H
NN
A
H
== SN
NN o
OH B B A B ND
Mf( o
N
S RN F
\ % )
H A A A A ND
/
Ps"
S :\N 7 [ M
AN AN .
3
W A A A A ND

45



WO 2011/088045 PCT/US2011/020836

Phos BrdU Aurora | Aurora | Aurora
Con d Histone ELISA B A C
mpoun H3 HCT-116 | Kd Kd Kd
ICso (MM} | ICso (MM} | (nM) (M) | (nM)
H
NN
’ /
B C A C ND
Hi
H
L
\ w ©
A A A C ND
H
N/N
rﬂ/”\)\
¥ F
e RN £
\ N\(K 0
OH B A A A ND
N—NH
!
H 7
HNT(\
== =N
N\ N\VKKQ/ o] Q
N s}
o—" A A A B| ND
-
|
Vi :/o\
S S/@/Q\H/\D
N/l\ c c A Al ND
N—INH
t
" YV
C‘A “
=y N
9 O
s © A A A Al ND

46



WO 2011/088045 PCT/US2011/020836

Phos Brdu Aurora | Aurora | Aurora
c d Histone ELISA B A C
ompoun H3 HCT-116 | Kd Kd Kd

ICeo (MM) | ICso (WM) | (nM) | (nM) | (nM)

\

B B Al B| ND
i
N
¥
S NN =
LTy
A A c|l ¢l Np
A
L/
Hi
P & L

47



WO 2011/088045 PCT/US2011/020836

Phos BrdU Aurora | Aurora | Aurora
¢ d Histone ELISA B A C
ompoun H3 HCT-116 | Kd Kd Kd

ICso ("M) | ICso (AM) | (M) | (nM) | (nM)

B A B B ND
H
N/N
)
I H F
S W (©/N\n/\ ‘‘‘‘‘ Q/
\ N\N)\ © Q
oH B A C ] ND
N—NH

48



WO 2011/088045

PCT/US2011/020836

Compound

Phaos
Histone
H3

ICs0 (NM)

BrdU
ELISA
HCT-116
[Csq (M)

Aurara

Kd
(nM)

Aurora | Aurora

A
Kd Kd
(nM) | (nM)

C ND

49



WO 2011/088045 PCT/US2011/020836
Phos BrdU Aurora | Aurora | Aurora
c d Histone ELISA B A C
ompoury H3 HCT-116 | Kd Kd Kd
ICsp (nM) | ICso (nM) | (M) (nM) (nM)
H
N./N
N‘ @
H H
Sy Ny W ..... 0
\ 3 \\&
OH C B A A ND
H
N/N
Bos .
' ~/
=TRN A Y Y N e 0
\ N\(k ©
A A A B ND
H
N/N
/
HN)\)‘ O
i H
S Ny NY\ c{__/‘
\ N\N/k 0
oH B B A A ND
H
N
|/
W y HO\
o o W\Q
N AN o
0—6 A A A A ND
H
N—N
N—
H \)—-/
A
seenacs
0
A A A A ND
H
N/N
|
HN)\)ﬁ
H
Ny
\ o S i [s] o
Cl o
a%
— B A B =] ND

50




WO 2011/088045

PCT/US2011/020836

Compound

Phos
Histone
H3

1Cs0 (M)

BrduU
ELISA

HCT-116
ICso (NM)

Aurora

(nM)

Aurora | Aurora
A c
Kd

(nM) (nM)

ND

ND

ND

ND

ND

ND

51



WO 2011/088045 PCT/US2011/020836
Phos BrdU Aurora | Aurora | Aurora
c q Histone ELISA B A C
ompoun H3 HCT-116 | Kd Kd Kd
[Cso (M) | ICso (NM) | (nM) (M) | (nM)
H
N‘”N
ll / E
| H £
\ N\(k o
H A A A A ND
H
N/’N
- .
| H —
\ N\N%\ 0
oH A A A A ND
H
NN
A
H
H
7 N \/’L
...... [e]
\ N\mfk s/©/ o 5
o\ B A A B ND
H
N/N
H\'/”\/)\
nﬁ“/\
i \N
N N\NQ\ o
o A A A B ND
H
N/N
AP
H
T N =
( ; "KﬂA
NG e 0
o O A A A A ND
H
NN
m/w*
H
@AN NN L =N
o C C A A ND

52




WO 2011/088045 PCT/US2011/020836

Phos BrdU Aurora | Aurora | Aurora
Compound Histone ELISA B A c

H3 HCT-116 | Kd Kd Kd
ICs0 (nM) | ICso (nM) | (nM) (nM) (nM)

N

g )

-

53



WO 2011/088045 PCT/US2011/020836
Phos BrdU Aurora | Aurora
Histone ELISA A G
Compound H3 HCT-116 Kd Kd
ICso ("M) | ICs0 (M) (nM) | (nM)
H
N
AP
\
= \N
\ N =
B A B ND
H
Ny
m){\/)\
e =N
N N\w
A A A ND
H
NN
}—N/U\
= N
\ N\N)\/Q/
A B C ND
N—NH
A
A @/ Q
o
C B C ND
N—NH
m/k)»
\fgv
SOue
C B C ND
N/N
i p,
T Sy
\ N\fok
B A B ND

54



WO 2011/088045

PCT/US2011/020836

Compound

Phos
Histone
H3

1Csg (nM)

BrdU
ELISA
HCT-116
1Cs (M)

Aurora | Aurora | Aurora
B A C

Kd Kd Kd
(nM) (nM) (nM)

O,

ND

ND

ND

ND

ND

ND

ND

55



WO 2011/088045 PCT/US2011/020836

Phos BrdU Aurora | Aurora | Aurora

c d Histone ELISA B A C
ompous H3 HCT-116 | Kd Kd Kd

ICs0 (PM) | ICso (NM) | (M) (nM) | (nM)

56



WO 2011/088045 PCT/US2011/020836

Phos BrdU Aurora | Aurora | Aurora
c d Histone ELISA B A C
ompoun H3 HCT-116 | Kd Kd Kd

ICso (NM) | 1Cs0 (M) | (nM) (M) | (nM)
B A A A ND
A A A B ND
A A A A ND
B A A A ND
A A A A ND

F

B A C C ND

57



WO 2011/088045 PCT/US2011/020836
Phos BrdU Aurora | Aurora | Aurora
Compound Histone ELISA B A C
ompo H3 HCT-116 | Kd Kd Kd
ICs0 (M) | ICsg (M) | (nM) (nM) {nM)
N
N—
rN/M\)—-
Sy N e~
{ka - ‘i N\rof\
NO
© A A A A ND
H
N—N
N‘-
HNW(\
Sy NN
\ KN)\S/Q/
N
H
N—N
f
HN)\)-b "
Ty N
\ N\A/@ Q
'l
“od C B A A ND
N—NH
»:/L)\
: iy
SOUI AN
NN
m
O B B A A ND
H
n—N
AP
H
== =
LYy
NN
o " B A A A ND
H
n—N
[ p—
ooy
SN \N
\ N\%g@/ \ﬂ/\% O
N/\/N\
o " C B A A ND

58



WO 2011/088045 PCT/US2011/020836

Phos BrdU Aurora | Aurora | Aurcra
Compound Histone ELISA B A C

H3 HCT-116 | Kd Kd Kd

ICso (nM) | ICsg (nM} | (nM) (nM) (nM)

ND

©
@
>
>
>

59



WO 2011/088045 PCT/US2011/020836
Phos BrdU Aurora | Aurora | Aurora
Compound Histone ELISA B A C
po H3 HCT-116 | Kd Kd Kd
ICso (NM) | ICso (NM) | (nM) (M) | (M)
N—NH
m/L)_
B
= N
<\\/N\/‘\s/ij/ NI(\Q
/O
o’s/
>\“ A A A Al ND
P
Eal
k‘)\u
N o OJ\\
<\/ B A A A ND
H
NN
HN/“\/)_ H
e =
9 \(L/Q/ Hof
g F
F A A A A ND
"
nN—N
rw/u\/)-
H
CY/]\N N\ﬂ/\
F
o H A A A B ND
H
N—N
N_
HN\(\
R Ry
\ N\/K(Q/ o %\ N/O
o H A A A A ND
H
NN F
N~
HN Y
= N Nm ..... o
\ N\N/k o /
o B A A Al ND

60



WO 2011/088045 PCT/US2011/020836
Phos BrdU Aurora | Aurora | Aurora
Histone ELISA B A C
Compound H3 HCT-116 | Kd Kd Kd
ICso ("M) | ICso (NM) | (nM) | (nM) | (nM)
H
NN
-
H
SN W a ™~
N A | le/ L
b/\\\
° Ao C B A Al ND
H
NN
m/t)—
H
= NNy
\/\%g@ﬁf\{;\
CH
° O\/ B B A Al ND
H
NN
N-
H
\ j Y S I N\((\N/\
S D
o H A A A Al ND
H
N/N
M/u\)‘
’;\ﬂ/\
T N
\ N\(ks/@ o f
g H A A A Al ND
N
N
M 4 )
.\ _
soSepncy
N o}
oH c B A Al ND
y«’g/—NH
H ‘/
S W
e | !
<‘”\ B A Al ND

61



WO 2011/088045 PCT/US2011/020836

Phos BrdU Aurora | Aurora | Aurora
Compound Histone ELISA B A C
p H3 HCT-116 | Kd Kd Kd

ICs0 (NM) | ICs6 (nM) | (NM) {(nM) {nM)
A A A A ND
A A A A ND
A A A A ND
B A A A ND
B B A A ND
B B A A ND

62



WO 2011/088045 PCT/US2011/020836
Phos BrdyJ Aurora | Aurora | Aurora
Compound Histone ELISA B A C
P H3 HCT-116 | Kd Kd Kd
ICse (nM) | ICs0 (M) | (nM) (nM) (nM)
H
NN
e
H
N X
SOUORAORS
S hH
Or A A A A ND
iy
—
HN‘)‘\)__ "
\ N N | o]
e
F A A A A ND
N
AP
HY\
oy RN S ~
\ N\%\ I ~ © D %‘
—NH
Or A A A A ND
H
N—N
e
H"&r(\
S RN
\ N\Né‘\5/©/ o D
—N )
0/7_ B A A A ND
H
N’N
A=
H
T
\ &NQ\ o Y
d C B A B| ND
H
N/N
m/l/\)\
H
R =N K’(\\D
N A A o
O
o B B A A ND

63



WO 2011/088045 PCT/US2011/020836

Phos BrdU Aurora | Aurora | Aurora
Compound Histone ELISA B A C
P H3 HCT-116 | Kd Kd Kd

ICso (M) | 1Cs0 (nM) | (M) (M) | (M)

ND A ND ND ND

ND A | ND ND ND

ND A ND ND ND
A A A A ND
A A A A ND
B A A A ND

64



WO 2011/088045 PCT/US2011/020836

Phos BrdU Aurora | | Aurora | Aurora
Compound Histone ELISA B A C
omp H3 HCT-116 | Kd Kd Kd
ICsg {nM) | ICs0 (M) | (NM) (nM) {nM)
|

A A A A ND
A A A A ND
A A A A ND
A A A A ND
A A A A ND
A A A B ND
B A B A ND




WO 2011/088045 PCT/US2011/020836

Phos BrdU Aurora | Aurora | Aurora
c d Histone ELISA B A C
ompoun H3 HCT-116 | Kd Kd Kd

{Cso (MM} | ICso (nM) | (nM) (M) | (nv)
A A A A ND
A A A A ND
A A A A ND
A A A A ND
A A A B ND
A A B B ND

66



WO 2011/088045 PCT/US2011/020836

Phos BrdU Aurora | Aurora | Aurora
Compound Histone ELISA B A c
P H3 HCT-116 | Kd Kd Kd
ICso (M) | ICs0 (M) | (nM) (M) | (nM)
H
N/N
B A C C ND
%C/k Y
N P Sy e H
:L C A C C ND
NANH
@ @r“m >
o/ c B A Al ND
H
N_/N
|y
H H
C/K“ T
Cl \ | P N<
A A A B ND
N—NH
AP
= "1\”/\
= N
AR o
b~ A A A Al ND
H
N/N
N/L)-
H H
TR,
A Cler
° A A B C ND
N
N
|
HN)\‘)‘ H
Ci
N = NH
B A B C ND

67



WO 2011/088045 PCT/US2011/020836

Phos BrdU Aurora | Aurora | Aurora
c 4 Histone ELISA B A C
ompoun H3 HCT-116 | Kd Kd Kd

ICso {nM) | ICso (NM) | (M) (M) | (nM)
A A A C ND
A A A A ND
A A A B ND
A A A A ND
A A A A ND
C A B C ND

68



WO 2011/088045

PCT/US2011/020836

Phos BrdU Aurora | Aurora | Aurora
C d Histone ELISA B A C
ompoun H3 HCT-116 | Kd Kd Kd
ICso (NM) | ICso (NM) | (NM) (M) | (M)
M
-
w¢ ;
Sy Ny P
\ )\SJ\\\/WK\A
O/ \{F
F A A A A ND
N—NH
/
M ¥4
H
=S \N
SOUG AR
A A A A ND
H
NN
oy
e Ry ;
\ N\(k(©/ N\[‘;AN%\N/O
H A A A A ND
ot
A
_&\ Y i f 10 \\g\ (01
o ; ( £
e A A A B ND
m/f\( "
N
H H
\ = O
ND D ND ND ND
H A
etk
\
N\
@ ND D ND ND ND
NH
Sy
H
—_ \N
NN ([\ 0
ND D ND ND ND

69



WO 2011/088045 PCT/US2011/020836

In Table 1, Phosphorylation Histone H3 and BrdU ICso (nM): A <50, 50<B<130,
150<C<300, D>300,

Aurora A, Aurora B and Aurora C Kd (nM): A <10, 10<B<20, C>20; and

ND= no data.

[00114] In another embodiment, the compound provided is selected from:

[00115] 2-(diethylamino)-N-(4-((4-((5-methyl-1H-pyrazol-3-yl)amino)pyrrolo[2,1-
f][1,2 4]triazin-2-yl)thio)phenyl)acetamidc;

[00116] N-(4-((4-((5-mcthyl-1H-pyrazol-3-yl)amino)pyrrolo(2,1-f]{1,2,4]triazin-2-
yl)thio)phenyl)-2-(phenylamino)acetamide;

[00117] 2-(cyclopentylamino)-N-(4-((4-((5-methyl-1H-pyrazol-3-
yDamino)pyrrolo[2,1-f][1,2,4]triazin-2-yl)thio)phenyl)acetamide;

[00118] 2-(benzylamino)-N-(4-((4-((5-methyl-1H-pyrazol-3-yl)amino)pyrrolo[2,1-
f][1,2,4]triazin-2-yl)thio)phenyl)acetamide;

[00119] N-(4-((4-((5-methyl-1H-pyrazol-3-yl)amino)pyrrolo{2,1-f][1,2,4]triazin-2-
yD)thio)phenyl)-2-morpholinoacetamide;

[00120] (R)-N-(4-((4-((5-methyl-1H-pyrazol-3-yl)amino)pyrrolo[2,1-
f][1,2,4]triazin-2-yl)thio)phenyl)-2-((1-phenylethyl)amino)acetamide;

[00121] N-(4-((4-((5-methyl-1H-pyrazol-3-yl)amino)pyrrolo[2,1-f][1,2,4]triazin-2-
yD)thio)phenyl)-2-((1-phenylethyl)amino)acetamide;

[00122] 2-((1-hydroxy-2-methylpropan-2-yl)amino)-N-(4-((4-((5-methyl-1H-
pyrazol-3-yl)amino)pyrrolo[2,1-f][1,2,4]triazin-2-yl)thio)phenyl)acetamide;

[00123] (S)-N-(4-((4-((5-methyl-1H-pyrazol-3-yl)amino)pyrrolo[2,1-f][1,2,4]triazin-
2-yl)thio)phenyl)-2-((1-phenylethyl)amino)acetamide;

[00124] N-(4-((4-((5-methyl-1H-pyrazol-3-yl)amino)pyrrolo{2,1-f][1,2,4]triazin-2-
yl)thio)phenyl)-2-((1-phenylethyl)amino)acetamide;

[00125] 2-((3-methoxyphenyl)amino)-N-(4-((4-((5-mcthyl-1H-pyrazol-3-
ylamino)pyrrolo[2,1-1][1,2,4]triazin-2-yl)thio)phenyl)acetamide;

[00126] N-(4-((4-((5-methyl-1H-pyrazol-3-yl)amino)pyrrolo{2,1-f][1,2 4]triazin-2-
yDthio)phenyl)-2-((pyridin-3-ylmethyl)amino)acetamide;

[00127] N-(4-((4-((5-methyl-1H-pyrazol-3-yl)amino)pyrrolo[2,1-f][1,2,4]triazin-2-
ylthio)phenyl)-2-(5-0x0-1,4-diazepan-1-yl)acetamide;

[00128] N-(4-((4-((5-methyl- 1 H-pyrazol-3-ylhamino)pyrrolo[2,1-f][1,2,4]triazin-2-
yDthio)phenyl)-2-(4-methylpiperazin-1-yl)acetamide;
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[00129] 2-(4-hydroxypiperidin-1-y1)-N-(4-((4-((5-methyl-1H-pyrazol-3-
yl)amino)pyrrolo[2,1-f][1,2,4]triazin-2-yl)thio)phenyl)acetamide;

[00130] 2-(1,1-dioxidothiomorpholino)-N-(4-((4-((5-methyl-1H-pyrazol-3-
ylamino)pyrrolo[2.1-f][1,2,4]triazin-2-yl)thio)phenyl)acetamide;

[00131] 2-(4-(hydroxymethyl)piperidin-1-y1)-N-(4-((4-((5-methyl-1H-pyrazol-3-
yl)amino)pyrrolo[2,1-f][1,2,4]triazin-2-yl)thio)phenyl)acetamide;

[00132] 2-(4-(2-hydroxyethyl)piperazin-1-yl)-N-(4-((4-((3-methyl-1H-pyrazol-5-
yl)amino)pyrrolo[2,1-f][1,2,4]triazin-2-y1)thio)phenyl)acetamide;

(00133] (S)-2-((1-hydroxypropan-2-yl)amino)-N-(4-((4-((5-methyl-1H-pyrazol-3-
yl)amino)pyrrolo[2,1-f]{1,2,4]triazin-2-yl)thio)phenyl)acetamide;

[00134] 2-((1-hydroxypropan-2-yl)amino)-N-(4-((4-((5-methyl-1H-pyrazol-3-
yhamino)pyrrolo[2,1-f][1,2,4]triazin-2-yl)thio)phenyl)acetamide;

[00135] 2-((2-(2-hydroxyethoxy)ethyl)amino)-N-(4-((4-((3-methyl-1H-pyrazol-5-
yl)amino)pyrrolo[2,1-f][1,2,4]triazin-2-yl)thio)phenyl)acetamide;

[00136] 2-(4-(2-hydroxyethyl)piperidin-1-y1)-N-(4-((4-((5-methyl-1H-pyrazol-3-
yl)amino)pyrrolo[2,1-f][ 1,2 4]triazin-2-yl)thio)phenyl)acetamide;

[00137] (R)-1-(2-((4-((4-((5-methyl-1H-pyrazol-3-yl)amino)pyrrolo[2, -
f][1,2,4]triazin-2-yl)thio)phenyl)amino)-2-oxocthyl)pyrrolidine-2-carboxamide;
[00138] 1-(2-((4-((4-((5-methyl-1H-pyrazol-3-yl)amino)pyrrolo[2,1-f][1,2,4]triazin-
2-yD)thio)phenyl)amino)-2-oxoethyl)pyrrolidine-2-carboxamide;

[00139] (R)-2-((1-hydroxypropan-2-yl)amino)-N-(4-((4-((5-methyl- 1 H-pyrazol-3-
yhamino)pyrrolo[2,1-f][1,2,4]triazin-2-yl)thio)phenyl)acetamide;

[00140] 2-((1-hydroxypropan-2-yl)amino)-N-(4-((4-((5-methyl-1H-pyrazol-3-
ylamino)pyrrolo[2,1-f][1,2,4]triazin-2-yl)thio)phenyl)acetamide;

[00141] 2-(4-aminopiperidin-1-y1)-N-(4-((4-((5-methyl-1H-pyrazol-3-
yl)amino)pyrrolo[2,1-f][1,2,4]triazin-2-yl)thio)phenyl)acetamide;

[00142] (R)-N-(4-((4-((5-ethyl-1H-pyrazol-3-yl)amino)pyrrolo[2,1-f][1,2,4]triazin-2-
ythio)phenyl)-2-(2-(hydroxymethyl)pyrrolidin-1-yl)acetamide;

[00143] N-(4-((4-((5-ethyl-1H-pyrazol-3-yl)amino)pyrrolo[2,1-f]{1,2,4]triazin-2-
yDthio)phenyl)-2-(2-(hydroxymethyl)pyrrolidin-1-ylacetamide:

[00144] 2-((2-(dimethylamino)ethyl)amino)-N-(4-((4-((5-methyl-1H-pyrazol-3-
ylamino)pyrrolo[2,1-f](1,2,4]triazin-2-yl)thio)phenyl)acetamide;
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[00145] 2-((3-(dimethylamino)propyl)amino)-N-(4-((4-((5-methyl-1H-pyrazol-3-
ylamino)pyrrolo{2,1-f}{1,2,4]triazin-2-ythio)phenyl)acetamide;

[00146] 2-((3-hydroxypropyl)amino)-N-(4-((4-((5-methyl-1H-pyrazol-3-
ylDamino)pyrrolo[2,1-f][1,2,4]triazin-2-yl)thio)phenyl)acetamide;

[00147] (S)-2-(2-(hydroxymethyl)pyrrolidin- 1-y1)-N-(4-({4-((5-1sopropyl-1H-
pyrazol-3-yljamino)pyrrolo{2,1-f][ 1,2,4]triazin-2-yl)thio)phenyl)acetamide;

[00148] 2-(2-(hydroxymethyD)pyrrolidin-1-yl1)-N-(4-((4-((5-isopropyl- 1 H-pyrazol-3-
yl)amino)pyrrolo[2,1-f]{ 1.2,4]triazin-2-y1)thio)phenyl)acetamide;

[00149] (R)-2-(2-(hydroxymethyl)pyrrolidin-1-yl)-N-(4-((4-((5-isopropyl-1H-
pyrazol-3-yl)amino)pyrrolo[2,1-f][ 1,2, 4]triazin-2-yl)thio)phenyl)acetamide;

[00150] 2-(2-(hydroxymethyl)pyrrolidin-1-y1)-N-(4-((4-((5-isopropyl- 1 H-pyrazol-3-
yl)amino)pyrrolo[2,1-f][1,2,4]triazin-2-yl)thio)phenyl)acetamide;

[00151] N-(4-((4-((5-methyl-1H-pyrazol-3-yl)amino)pyrrolo{2,1-f][ 1,2 4]triazin-2-
yDthio)phenyl)-2-((2-(1-methylpyrrolidin-2-yl)ethyl)amino)acetamide;

[00152] (R)-N-(4-((6-(2-(2-(hydroxymethyl)pyrrolidin-1-yDacetamido)-4-((5-
methyl-1H-pyrazol-3-yl)amino)pyrrolo[2,1-f][1,2,4]triazin-2-
yDthio)phenyl)cyclopropanecarboxamide;

[00153] N-(4-((6-(2-(2-(hydroxymethyl)pyrrolidin-1-yl)acetamido)-4-((5-methyl-
1H-pyrazol-3-yl)amino)pyrrolo[2,1-f][1,2,4]triazin-2-
yDthio)phenyl)cyclopropanecarboxamide;

[00154] N-(4-((6-(2-(4-(hydroxymethyl)piperidin-1-ylacetamido)-4-((5-methyl-1H-
pyrazol-3-yDamino)pyrrolo[2,1-f][1,2 4]triazin-2-
yDthio)phenyl)cyclopropanecarboxamide;

[00155] 3-methyl-N-(4-((4-((5-methyl-1H-pyrazol-3-ylamino)-6-(2-(piperidin-1-
yhacctamido)pyrrolo[2,1-t][1,2,4]triazin-2-yl)thio)phenyl)picolinamide;

[00156] N-(4-((4-((5-methyl-1H-pyrazol-3-yl)amino)-6-(2-
morpholinoacetamido)pyrrolo[2,1-f][1,2,4]triazin-2-
yDthio)phenyl)cyclopropanecarboxamide;

[00157] N-(4-((6-(2-(cyclopropylamino)acetamido)-4-((5-methyl-1H-pyrazol-3-
yhamino)pyrrolo[2,1-f][1,2,4]triazin-2-yl)thio)phenylcyclopropanecarboxamide;
[00158] N-(4-((4-((5-methyl-1H-pyrazol-3-yl)amino)-6-(2-(pyrrolidin-1 -
yl)acetamido)pyrrolo[2,1-f][ 1,2,4]triazin-2-y])thio)phenyl)cyclopropanecarboxamide;
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[00159] N-(4-((6-(2-((2—(2-hydroxyethoxy)ethyl)amino)acetamido)—4-((S-methyl-

1 H-pyrazol-3-yl)amino)pyrrolo(2,1-f][1,2,4]triazin-2-
yl)thio)phenyl)cyclopropanecarboxamide;

[00160] (S)-N-(4-((6-(2-(2-(hydroxymethyl)pyrrolidin-1 -yhacetamido)-4-({5-
methyl-1H-pyrazol-3-yl)amino)pyrrolo[2,1-f][1,2,4]triazin-2-
yl)thio)phenyl)cyclopropanecarboxamide;

[00161] N-(4-((6-(2-(2-(hydroxymethyl)pyrrolidin-1-yl)acetamido)-4-((5~methyl—

| H-pyrazol-3-yl)amino)pyrrolo[2,1-f][1,2,4]triazin-2-
yl)thio)phenyl)cyclopropanecarboxamide;

[00162] N-(4-((6-(2-(4-hydroxypiperidin-1 -yl)acetamido)-4-((5-methyl-1H-pyrazol-
3-ylamino)pyrrolo[2,1-f][1,2 ,4]triazin-2-yl)thio)phenyl)cyclopropanecarboxamide;
[00163] N-(4-((6-(2-(4-(2-hydroxyethyl)piperidin-1 -yl)acetamido)-4-((5-methyl-1H-
pyrazol-3-ylamino)pyrrolo[2,1-f][1,2,4]triazin-2-
yl)thio)phenyl)cyclopropanecarboxamide;

[00164] N-(4-((4-((5-methyl-1H-pyrazol-3 -yl)amino)-6-(2-(4-mcthylpiperazin-1-
ylacetamido)pyrrolo[2,1-f][ 1,2, 4]triazin-2 -yDthio)phenyl)cyclopropanecarboxamide;
[00165] (R)-N-(4-((6-(2-(3-hydroxypyrrolidin-1-yl)acetamido)-4-(( 5-methyl-1H-
pyrazol-3-yl)amino)pyrrolo[2,1-f][1,2,4]triazin-2-
yDthio)phenyl)cyclopropanccarboxamide;

[00166] N-(4-((6-(2-(3-hydroxypyrrolidin-1-yl)acetamido)-4-((5 -methyl-1H-pyrazol-
3-yhamino)pyrrolo[2,1-f][1 ,2,4]triazin-2-yl)thio)phenyl)cyclopropanecarboxamide;
[00167] (S)~N-(4-((6o(2—(3-hydroxypyrrolidin-1-yl)acetamido)-4—((5-methyl-IH-
pyrazol-3-yl)amino)pyrrolo[2,1-f][1,2,4]triazin-2-
yl)thio)phenyl)cyclopropanecarboxamide;

[00168] N-(4-((6-(2-(3-hydroxypyrrolidin-1-yl)acetamido)-4-((5-methyl-1 H-pyrazol-
3-yhamino)pyrrolo[2,1-f][1 2,4]triazin-2-yl)thio)phenyl)cyclopropanecarboxamide;
[00169] N-(4-((6-(2-(4-(2-hydroxyethyl)pipcrazin-1 -yhacetamido)-4-((5-methyl-1H-
pyrazol-3-ylamino)pyrrolo[2,1-f]{1,2,4]triazin-2-
yl)thio)phenyl)cyclopropanecarboxamide;

[00170] N-(4-((6-(2-(1,1 -dioxidothiomorpholino)acetamido)-4-((S-methyl-1H-
pyrazol-3-yl)amino)pyrrolo{2,1-f][1,2,4]triazin-2-
yl)thio)phenyl)cyclopropanecarboxamide;
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[00171] (R)-2-(2-(hydroxymethyl)pyrrolidin-1-y1)-N-(4-((4-((5-methyl-1H-pyrazol-
3-ylamino)-6-(2-(piperidin-1-yl)acetamido)pyrrolo[2,1-f][1,2 4]triazin-2-
yhthio)phenyl)acetamide;

[00172] 2-(2-(hydroxymethyl)pyrrolidin-1-y1)-N-(4-((4-((5-methyl-1H-pyrazol-3-
yl)amino)-6-(2-(piperidin-1-yl)acetamido)pyrrolo[2,1-f][1,2,4]triazin-2-
yD)thio)phenyl)acetamide;

[00173] N-(4-((4-((5-methyl-1H-pyrazol-3-yl)amino)pyrrolo[2,1-f][ I ,2,4]triazin-2-
yhthio)phenyl)cyclobutanecarboxamide

[00174] N-(4-((4-((5-methyl-1H-pyrazol-3-yl)amino)pyrrolo[2,1-f][1,2,4]triazin-2-
yhthio)phenyl)cyclohexanecarboxamide

[00175]  2,2,2-trifluoro-N-(4-((4-((5-methyl-1H-pyrazol-3-yl)amino)pyrrolo[2,1-
f][1,2,4]triazin-2-yhthio)phenyl)acetamide

[00176] N-(4-((4-((5-mcthyl-1H-pyrazol-3-yl)amino)pyrrolo[2,1-f][1,2,4]triazin-2-
yhthio)phenyl)-4-(trifluoromethyl)nicotinamide

[00177] N-(4-((4-((5-methyl-1H-pyrazol-3-yl)amino)pyrrolo[2,1-f][1,2,4]triazin-2-
yD)thio)phenyl)-4-(1H-1,2,4-triazol-1-yl)benzamide

[00178] N-(4-((4-((5-methyl-1H-pyrazol-3-yhamino)pyrrolo[2,1-f][1,2.4]triazin-2-
yDthio)phenyl)quinoline-3-carboxamide

[00179] N-(4-((4-((5-methyl-1H-pyrazol-3-yl)amino)pyrrolo[2,1-f][1,2,4]triazin-2-
yDthio)phenyl)picolinamide

[00180] 6-fluoro-N-(4-((4-((5-methyl-1H-pyrazol-3-yl)amino)pyrrolo[2,1-
f](1,2,4]triazin-2-yl)thio)phenyl)picolinamide

[00181] N-(4-((4-((5-methyl-1H-pyrazol-3-yl)amino)pyrrolo[2,1-f][1,2,4]triazin-2-
yl)thio)phenyl)-6-(trifluoromethyl)nicotinamide

[00182] N-(4-((4-((5-methyl-1H-pyrazol-3-yl)amino)pyrrolo[2,1-f][1,2,4]triazin-2-
yl)thio)phenyl)nicotinamide

[00183] 2-fluoro-N-(4-((4-((5-methyl-1H-pyrazol-3-yl)amino)pyrrolo[2. -
f][1,2,4]triazin-2-yl)thio)phenyl)nicotinamide

[00184] N-(4-((4-((5-methyl-1H-pyrazol-3-yl)amino)pyrrolo[2,1-f][1,2,4]triazin-2-
yhthio)phenybhisonicotinamide

[00185] 2-methyl-N-(4-((4-((5-methyl-1H-pyrazol-3-yl)amino)pyrrolo[2,1-
f][1,2,4]triazin-2-yl)thio)phenyl)nicotinamide

74



WO 2011/088045 PCT/US2011/020836

[00186] S-methyl-N-(4-((4-((5-methyl-1H-pyrazol-3-ylyamino)pyrrolo[2,1-
f][1,2,4]triazin-2-yl)thio)phenylnicotinamide

[00187] N-(4-((4-((5-methyl-1H-pyrazol-3-yljamino)pyrrolo[2,1-f][ {,2,4]triazin-2-
yl)thio)phenyl)oxazole-5-carboxamide

[00188] 2-methoxy-N-(4-((4-({5-methyl-1H-pyrazol-3-yl)amino)pyrrolo{2,1-
f][1,2,4]triazin-2-yl)thio)phenyl)nicotinamide

[00189] 2-chloro-6-methyl-N-(4-((4-((5-methyl-1H-pyrazol-3-yl)amino)pyrrolof2,1-
f][1,2,4]triazin-2-yl)thio)phenyl)nicotinamide

[00190] N-(4-((4-((5-methyl-1H-pyrazol-3-yhamino)pyrrolo(2,1-f][1,2,4]triazin-2-
yhithio)phenyl)-3-(trifluoromethyl)benzamide

[00191] 4-mcthyl-N-(4-((4-((5-methyl-1H-pyrazol-3-yl)amino)pyrrolo[2,1-
f][1,2,4]triazin-2-yl)thio)phenyl)nicotinamide

[00192] 3-methyl-N-(4-((4-((5-methyl-1H-pyrazol-3-yl)amino)pyrrolo[2,1-
f][1,2,4]triazin-2-yl)thio)phenyl)picolinamide

{00193} 6-chloro-N-(4-((4-((5-methyl- 1 H-pyrazol-3-yl)amino)pyrrolo[2,1-
f][1,2,4]triazin-2-yl)thio)phenyl)nicotinamide

[00194] 2-bromo-N-(4-((4-((5-methyl-1H-pyrazol-3-yl)amino)pyrrolo[2,1-
f][1,2,4]triazin-2-yl)thio)phenyl)cyclopropanecarboxamide;

[00195] 6-methyl-N-(4-((4-((5-methyl-1H-pyrazol-3-yl)amino)pyrrolo[2,1-
f][1,2.4]triazin-2-yl)thio)phenylpicolinamide;

[00196] 5-methyl-N-(4-((4-((5-methyl-1H-pyrazol-3-yl)amino)pyrrolo[2,1-
f][1,2,4}triazin-2-yl)thio)phenyl)picolinamide;

[00197] 2-cyclopropyl-N-(4-((4-((5-methyl-1H-pyrazol-3-yl)amino)pyrrolo[2,1-
f1[1,2,4]triazin-2-y1)thio)phenyl)acetamide;

[00198] 5-chloro-3-ethyl-1-methyl-N-(4-((4-((5-methyl-1H-pyrazol-3-
yl)amino)pyrrolo[2,1-f][ 1,2 4]triazin-2-yl)thio)phenyl)- | H-pyrazole-4-carboxamide;
[00199] 5-chloro-1,3-dimethyl-N-(4-((4-((5-methyl-1H-pyrazol-3-
yl)amino)pyrrolo[2,1-f][1,2,4]triazin-2-yl)thio)phenyl)- | H-pyrazole-4-carboxamide;
[00200] 1-methyl-N-(4-((4-((5-methyl-1H-pyrazol-3-yDamino)pyrrolo[2,1-
t][1,2,4]triazin-2-yDthio)phenyl)-3-(trifluoromethyl)- | H-pyrazole-4-carboxamide;
[00201] 1,3,5-trimethyl-N-(4-((4-((5-methyl-1H-pyrazol-3-yl)amino)pyrrolo[2,1-
fi[1.2,4]triazin-2-ythio)phenyl)- | H-pyrazole-4-carboxamide;
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[00202] 1-(4-((4-((5-methyl-1H-pyrazol-3-yl)amino)pyrrolo[2,1-f][1,2,4]triazin-2-
yDthio)phenyl)-3-(2-(trifluoromethyl)phenyl)urea;

[00203] N-(4-((4-((5-methyl-1H-pyrazol-3-yl)amino)pyrrolo[2,1-f]{1,2,4]triazin-2-
yDthio)phenyl)-3-(trifluoromethyl)- | H-pyrazole-4-carboxamide;

[00204] 3-cyclopropyl-1-methyl-N-(4-((4-((5-methyl-1H-pyrazol-3-
yhamino)pyrrolo[2,1-f][1,2,4]triazin-2-yl)thio)phenyl)- | H-pyrazole-4-carboxamide;
[00205] (1R,2R)-N-(4-((4-((5-methyl-1H-pyrazol-3-yl)amino)pyrrolo[2,1-
t][1,2,4]triazin-2-yl)thio)phenyl)-2-(morpholinomethyl)cyclopropanecarboxamide;
[00206] N-(4-((4-((5-methyl-1H-pyrazol-3-yl)amino)pyrrolo[2,1-f][1,2,4]triazin-2-
yl)thio)phenyl)-2-(morpholinomethyl)cyclopropanecarboxamide;

[00207] 2-chloro-N-(4-((4-((5-methyl-1H-pyrazol-3-yl)amino)pyrrolo[2,1-
f][1,2,4]triazin-2-yl)thio)phenyl)-6-(trifluoromethyl)benzamide;

[00208] 1-methyl-N-(4-((4-((5-methyl-1H-pyrazol-3-yl)amino)pyrrolo[2,1-
f][1,2,4]triazin-2-yl)thio)phenyl)cyclopropanecarboxamide;

[00209] methyl [-((4-((4-((5-methyl-1H-pyrazol-3-yl)amino)pyrrolo[2,1-
f][1,2,4]triazin-2-yl)thio)phenyl)carbamoyl)cyclopropanecarboxylate;

[00210] -(dimethylamino)-N-(4-((4-((5-methyl-1H-pyrazol-3-yl)amino)pyrrolo{2,1-
f][1,2,4]triazin-2-yDthio)phenyl)cyclopropanecarboxamide;

[00211] (1S,2S)-ethyl 2-((4-((4-((5-methyl-1H-pyrazol-3-yl)amino)pyrrolo[2,1-
f][1,2,4]triazin-2-yl)thio)phenyl)carbamoy!)cyclopropanecarboxylate;

[00212] ethyl 2-((4-((4-((5-methyl-1H-pyrazol-3-yl)amino)pyrrolo[2,1-
f][1,2,4}triazin-2-yl)thio)phenyl)carbamoyl)cyclopropanecarboxylate;

[00213] 2-methyl-N-(4-((4-((5-methyl-1H-pyrazol-3-yl)amino)pyrrolo[2,1-
f][1,2,4]triazin-2-yl)thio)phenyl)-5-(trifluoromethyljoxazole-4-carboxamide;

[00214] (S)-2-methoxy-N-(4-((4-((5-methyl-1H-pyrazol-3-yDamino)pyrrolof2,1-
f][1,2,4]triazin-2-yl)thio)phenyl)-2-phenylacetamide;

[00215] 2-methoxy-N-(4-((4-((5-methyl-1H-pyrazol-3-yl)amino)pyrrolo[2,1-
f][1,2,4]triazin-2-yl)thio)phenyl)-2-phenylacetamide;

[00216] [-hydroxy-N-(4-((4-((5-methyl-1H-pyrazol-3-yl)amino)pyrrolo[2,1-
f][1,2,4]triazin-2-yDthio)phenyl)cyclopropanecarboxamide;

[00217] (1S,2R)-2-((4-((4-((5-methyl-1H-pyrazol-3-yl)amino)pyrrolo[2,1-
f][1,2,4]triazin-2-yl)thio)phenyl)carbamoyl)cyclopropanecarboxylic acid,
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[00218] 2-((4-((4-((5-methyl-1H-pyrazol-3-yDamino)pyrrolo[2,1-f][ 1,2.4]triazin-2-
ybthio)phenyl)carbamoyl)cyclopropanecarboxylic acid;

[00219] 2-amino-2-methyl-N-(4-((4-((5-methyl-1H-pyrazol-3-ylyamino)pyrrolo{2,1-
f}[1,2,4]triazin-2-yDthio)phenyl)propanamide;

[00220] 2-amino-N-(4-((4-((5-methyl-1H-pyrazol-3-yl)amino)pyrrolo[2,1-
f][1,2,4]triazin-2-y1)thio)phenylacetamide;

{00221} (1S,2R)-N1-methyl-N2-(4-((4-((5-methyl-1H-pyrazol-3-
ylamino)pyrrolo[2,1-f]{1,2 4}tnazin-2-yl)thio)phenyl)cyclopropane-1,2-
dicarboxamide;

[00222] NI1-mcthyl-N2-(4-((4-((5-methyl-1H-pyrazol-3-yl)amino)pyrrolo[2,1-
f][1,2,4]triazin-2-y1)thio)phenyl)cyclopropane-1,2-dicarboxamide;

[00223] (1R,2S)-N-(4-((4-((5-methyl- | H-pyrazol-3-yl)amino)pyrrolo{2,1-
f][1,2,4]triazin-2-y1)thio)phenyl)-2-(morpholine-4-
carbonyl)cyclopropanecarboxamide;

[00224] N-(4-((4-((5-methyl-1H-pyrazol-3-yl)amino)pyrrolo[2,1-f][1,2,4]triazin-2-
yDthio)phenyl)-2-(morpholine-4-carbonyl)cyclopropanecarboxamide;

[00225] 1~(5-(tert-butyl)isoxazol-3-yl)-3-(4-((4-((5-methyl-1H-pyrazol-3-
yl)amino)pyrrolo[2,1-f][1,2,4]triazin-2-yl)thio)phenyl)urea;

[00226] (R)-1-(2-(methoxymethyl)pyrrolidin-1-y1)-3-(4-((4-((5-methyl- H-pyrazol-
3-yl)amino)pyrrolo[2,1-f][1,2,4]triazin-2-yl)thio)phenyl)urea;

[00227) 1-(2-(methoxymethyl)pyrrolidin-1-y1)-3-(4-((4-((5-methyl-1H-pyrazol-3-
yl)amino)pyrrolo[2,1-f][1,2,4]triazin-2-yl)thio)phenyl)urea;

[00228] N-(2-((4-(cyclopropanecarboxamido)phenyl)thio)-4-((5-methyl-1H-pyrazol-
3-yl)amino)pyrrolo[2,1-f][ 1,2,4]triazin-6-yl)morpholine-4-carboxamide;

[00229] 2-hydroxy-N-(4-((4-((5-methyl-1H-pyrazol-3-yl)amino)pyrrolo[2,1-
f][1,2,4]triazin-2-y!)thio)phenyl)acetamide;

[00230] N-(4-((4-((5-(hydroxymethyl)-1 H-pyrazol-3-yl)amino)pyrrolo{2,1-
f]{1,2,4]triazin-2-yhthio)phenyDcyclopropanecarboxamide;

[00231] 2-({(4-aminophenyl)thio)-N-(5-(trifluoromethyl)- 1 H-pyrazol-3-
ybhpyrrolo[2,1-f][1,2,4]triazin-4-amine;

[00232] 2-(3-((2-((4-aminophenyl)thio)pyrrolo[2,1-f][1,2,4]triazin-4-yl)amino)-1H-
pyrazol-5-yl)ethanol;
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[00233] 2-((4-aminophenyl)thio)-N-(5-propyl-1H-pyrazol-3-yl)pyrrolo[2,1-
f][1,2,4]triazin-4-amine;

[00234] (S)-1-(2-(hydroxymethyl)pyrrolidin-1-yl)-2-((4-((4-((5-methyl-1H-pyrazol-
3-ylDamino)pyrrolo[2,1-f][1,2,4]triazin-2-yl)thio)phenyl)amino)ethanone;

[00235] 1-(2-(hydroxymecthyl)pyrrolidin-1-y1)-2-((4-((4-((5-methyl-1H-pyrazol-3-
ylhamino)pyrrolo[2,1-f][ 1,2,4]triazin-2-yl)thio)phenyl)amino)ethanone;

[00236] (S)-2-(hydroxymethy!)-N-(4-((4-((5-methyl-1H-pyrazol-3-
yhamino)pyrrolo[2,1-f][1,2,4]triazin-2-yI)thio)phenyl)pyrrolidine- 1 -carboxamide;
[00237] 2-(hydroxymethyl)-N-(4-((4-((5-methyl-1H-pyrazol-3-yl)amino)pyrrolo[2,1-
f][1,2,4]triazin-2-yl)thio)phenyl)pyrrolidine-1-carboxamide;

[00238] 1-((1R,2S)-2-(hydroxymethyl)cyclopentyl)-3-(4-((4-((5-methyl-1H-pyrazol-
3-ylamino)pyrrolo[2,1-f][1,2,4]triazin-2-yl)thio)phenyl)urea;

[00239] 1-(-2-(hydroxymethyl)cyclopentyl)-3-(4-((4-((5-methyl-1H-pyrazol-3-
yDhamino)pyrrolo[2,1-f]{1,2,4]triazin-2-yl)thio)phenyl)urea;

[00240] (R)-2-(hydroxymethyl)-N-(4-((4-((5-methyl-1 H-pyrazol-3-
yl)amino)pyrrolo[2,1-f][1,2,4]triazin-2-yDthio)phenyl)pyrrolidine- 1 -carboxamide;
[00241] 2-(hydroxymethyl)-N-(4-((4-((5-methyl-1H-pyrazol-3-yl)amino)pyrrolo[2,1-
f][1,2,4]triazin-2-yl)thio)phenyl)pyrrolidine- 1 -carboxamide;

[00242] (R)-3-hydroxy-N-(4-((4-((5-methyl-1H-pyrazol-3-yl)amino)pyrrolo[2,1-
f][1,2,4]triazin-2-yl)thio)phenyl)pyrrolidine-1-carboxamide;

[00243] 3-hydroxy-N-(4-((4-((5-methyl-1H-pyrazol-3-yl)amino)pyrrolo[2,1-
f][1,2,4]triazin-2-yl)thio)phenyl)pyrrolidine- 1 -carboxamide;

[00244] (S)-1-(2-(methoxymethyl)pyrrolidin-1-yl)-3-(4-((4-({5-mcthyl-1H-pyrazol-
3-yDamino)pyrrolo[2,1-f][1,2,4]triazin-2-y)thio)phenyl)urea;

[00245] 1-(2-(methoxymethyl)pyrrolidin-1-y1)-3-(4-((4-((5-methyl- | H-pyrazol-3-
yl)amino)pyrrolof2,1-f][1,2,4]triazin-2-yl)thio)phenyl)urea;

[00246] 2-((4-amino-2-fluorophenyl)thio)-N-(5-methyl-1H-pyrazol-3-yl)pyrrolo[2,1-
1{1,2,4]triazin-4-amine;

100247}  2-((4-((4-((5-methyl-1H-pyrazol-3-yl)amino)pyrrolof2,1-f][1,2,4]triazin-2-
yhthio)phenyl)amino)-2-oxoacetic acid;

[00248] (R)-2-(3-hydroxypyrrolidin-1-y1)-N-(4-((4-((5-methy!l- 1 H-pyrazol-3-
yhamino)pyrrolo[2,1-f][1,2,4]triazin-2-yl)thio)phenyl)-2-oxoacetamide;

78



WO 2011/088045 PCT/US2011/020836

[00249] 2-(3-hydroxypyrrolidin-1-y1)-N-(4-({4-((5-methyl- I H-pyrazol-3-
ylDamino)pyrrolof2,1-f][1,2,4]triazin-2-yl)thio)phenyl)-2-oxoacetamide;

[00250] N-(4-((4-((5-(hydroxymethyl)-1H-pyrazol-3-yl)amino)pyrrolo(2,1-
f}{1,2,4]triazin-2-yDthio)phenyl)cyclopropanecarboxamide;

[00251] 2-((4-aminophenyl)thio)-N-(5-(trifluoromethyl)-1H-pyrazol-3-
yDpyrrolo[2,1-f][1,2,4]triazin-4-amine;

{00252] 2-(3-((2-((4-aminophenyl)thio)pyrrolo{2,1-f][1,2,4]triazin-4-yl)amino)- 1 H-
pyrazol-5-yl)ethanol;

[00253] 2-((4-aminophenyl)thio)-N-(5-propyl-1H-pyrazol-3-yl)pyrrolo[2,1-
f][1,2,4]triazin-4-amine;

[00254] (S)-1-(2-(hydroxymethyl)pyrrolidin-1-y1)-2-((4-((4-((5-methyl-1 H-pyrazol-
3-yDamino)pyrrolo[2,1-f][1,2,4]triazin-2-yl)thio)phenyl)amino)ethanone;

[00255] 1-(2-(hydroxymecthyl)pyrrolidin-1-y1)-2-((4-((4-((5-methyl- | H-pyrazol-3-
yhamino)pyrrolo[2,1-f][1,2,4]triazin-2-yl)thio)phenyl)amino)ethanone;

[00256] (S)-2-(hydroxymethyl)-N-(4-((4-((5-methyl-1H-pyrazol-3-
yhamino)pyrrolo[2,1-f][1,2 4]triazin-2-y1)thio)phenyl)pyrrolidine-1-carboxamide;
[00257] 2-(hydroxymethy!)-N-(4-((4-((5-methyl-1H-pyrazol-3-yl)amino)pyrrolo[2,1-
f]{1,2,4]triazin-2-yl)thio)phenyl)pyrrolidine- 1 -carboxamide;

[00258] [-((1R,28)-2-(hydroxymethyl)cyclopentyl)-3-(4-((4-((5-methyl-1H-pyrazol-
3-yDamino)pyrrolo[2,1-f][1,2,4]triazin-2-yl)thio)phenyl)urea;

{00259] 1-(-2-(hydroxymethyl)cyclopentyl)-3-(4-((4-((5-methyl-1H-pyrazol-3-
yl)amino)pyrrolo[2,1-f][1,2,4]triazin-2-y])thio)phenyl)urea;

[00260] (R)-2-(hydroxymethyl)-N-(4-((4-((5-methyl-1H-pyrazol-3-
ybhamino)pyrrolo{2,1-f][1,2,4]triazin-2-yDthio)phenyl)pyrrolidine- 1 -carboxamide;
[00261] 2-(hydroxymethyl)-N-(4-((4-((5-methyl-1H-pyrazol-3-yl)amino)pyrrolo[2,1-
f][1,2,4]triazin-2-yhthio)phenyl)pyrrolidine-1-carboxamide;

[00262] (R)-3-hydroxy-N-(4-((4-((5-methyl-1H-pyrazol-3-yl)amino)pyrrolo{2,1-
f][1,2,4]triazin-2-yl)thio)phenyl)pyrrolidine- 1 -carboxamide;

[00263] 3-hydroxy-N-(4-((4-((5-methyl-1H-pyrazol-3-yl)amino)pyrrolo{2,1-
f][1,2,4}triazin-2-yl)thio)phenylpyrrolidine- 1 -carboxamide;

[00264] (S)-1-(2-(methoxymethyl)pyrrolidin-1-y1)-3-(4-((4-((5-methyl-1H-pyrazol-
3-yDamino)pyrrolo[2,1-f]{1,2,4]triazin-2-yl)thio)phenyl)urea;
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[00265] 1-(2-(methoxymethyl)pyrrolidin-1-y1)-3-(4-((4-((5-methyl-1H-pyrazol-3-
yDamino)pyrrolo[2,1-f][1,2,4]triazin-2-yl)thio)phenyl)urea;

[00266] 2-((4-amino-2-fluorophenyl)thio)-N-(5-methyl-1H-pyrazol-3-yl)pyrrolo[2,1-
f]{1,2,4]triazin-4-amine;

[00267]) 2-((4-((4-((5-methyl-1H-pyrazol-3-yl)amino)pyrrolo[2,1-f][ 1,2,4]triazin-2-
yDthio)phenyl)amino)-2-oxoacetic acid;

[00268] (R)-2-(3-hydroxypyrrolidin-1-y1)-N-(4~((4-((5-mecthyl-1H-pyrazol-3-
yhamino)pyrrolo[2,1-][1,2.4]triazin-2-yl)thio)phenyl)-2-oxoacetamide;

[00269] 2-(3-hydroxypyrrolidin-1-yl)-N-(4-((4-((5-methyl-1H-pyrazol-3-
yDamino)pyrrolo{2,1-f][1,2.4]triazin-2-yl)thio)phenyl)-2-oxoacetamide;

[00270] (S)-2-(2-(hydroxymethyl)pyrrolidin-1-y1)-N-(4-((4-((5-(trifluoromethyl)- 1 H-
pyrazol-3-yl)amino)pyrrolo[2,1-f][1,2,4]triazin-2-yl)thio)phenyl)acetamide;

[00271] 2-(2-(hydroxymethyl)pyrrolidin-1-yl)-N-(4-((4-((5-(trifluoromethyl)-1H-
pyrazol-3-yl)amino)pyrrolo[2,1-f][1,2,4]triazin-2-yl)thio)phenyl)acetamide;

[00272] (R)-2-(3-hydroxypiperidin-1-yl)-N-(4-((4-((5-methyl-1H-pyrazol-3-
yDamino)pyrrolo[2,1-f][1,2 4]triazin-2-yl)thio)phcnyl)acetamide;

[00273] 2-(3-hydroxypiperidin-1-yl)-N-(4-((4-((5-methyl-1H-pyrazol-3-
yDamino)pyrrolo[2,1-f][ 1,2,4]triazin-2-yl)thio)phenyl)acetamide;

[00274] (S)-2-(3-hydroxypiperidin-1-y1)-N-(4-((4-((5-methyl-1H-pyrazol-3-
yl)amino)pyrrolo[2,1-f][1,2,4]triazin-2-yl)thio)phenyl)acetamide;

[00275] 2-(3-hydroxypiperidin-1-yl)-N-(4-((4-((5-methyl-1H-pyrazol-3-
yhamino)pyrrolo[2,1-f][1,2,4]triazin-2-yl)thio)phenyl)acetamide;

[00276] N-(4-((4-((5-methyl-1H-pyrazol-3-ylamino)pyrrolo{2,1-f][1,2,4]triazin-2-
yD)thio)phenyl)-2-(piperidin-1-yl)acetamide;

[00277] 2-(2-(hydroxymethyl)piperidin-1-yl)-N-(4-((4-((5-methyl-1H-pyrazol-3-
yhamino)pyrrolo[2,1-f][1,2,4]triazin-2-yl)thio)phenyl)acetamide;

[00278] (S)-2-((R)-2-(hydroxymethyl)pyrrolidin-1-y1)-N-(4-((4-((5-methyl- | H-
pyrazol-3-yDamino)pyrrolo[2,1-f][1,2,4]triazin-2-yl)thio)phenyl)propanamide;
[00279] 2-(2-(hydroxymethyl)pyrrolidin-1-yl)-N-(4-((4-((5-methyl- 1H-pyrazol-3-
yDamino)pyrrolo[2,1-f][1,2,4]triazin-2-yl)thio)phenyl)propanamide;

[00280] (R)-2-((R)-2-(hydroxymethyl)pyrrolidin-1-y1)-N-(4-((4-((5-methyl-1H-
pyrazol-3-yhamino)pyrrolo[2,1-f][ 1,2,4]triazin-2-yl)thio)phenyl)propanamide;
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[00281] 2-(2-(hydroxymethyl)pyrrolidin-1-y1)-N-(4-((4-((5-methyl-1H-pyrazol-3-
ybhamino)pyrrolo{2,1-f][1,2,4]triazin-2-y1)thio)phenyl)propanamide;

[00282] 2-((4-(cyclopropanecarboxamido)phenyl)thio)-4-((5-methyl-1H-pyrazol-3-
yl)amino)-N-(3-(piperidin- 1 -yl)propyDpyrrolo[2,1-f]{ 1,2 ,4]triazinc-6-carboxamide;
[00283] N-(4-((6-{(hydroxymethyl)-4-((5-methyl- 1 H-pyrazol-3-yl)amino)pyrrolo(2,1-
f}[1,2,4]triazin-2-yl)thio)phenyl)cyclopropanecarboxamide;

[00284] 2,2,2-trifluoro-N-(4-((4-((5-methyl-1H-pyrazol-3-yl)amino)-6-(2-(piperidin-
4-ylyacetamido)pyrrolo[2,1-f][1,2,4]triazin-2-y])thio)phenyl)acetamide;

[00285] N-(4-((4-((5-methyl-1H-pyrazol-3-yl)amino)-6-(4-(piperidin-1-
ybbutanamido)pyrrolo[2,1-f][1,2,4]triazin-2-
yl)thio)phenyl)cyclopropanecarboxamide;

[00286] N-(4-((5-methyl-1H-pyrazol-3-yl)amino)-2-((4-(2,2,2~
trifluoroacctamido)phenyl)thio)pyrrolo[2,1-f][ 1,2,4]triazin-6-y1)-4-(piperidin-1 -
yl)butanamide;

[00287] N-(4-((5-methyl-1H-pyrazol-3-yl)amino)-2-((4-(2,2,2-
trifluoroacetamido)phenyl)thio)pyrrolof2,1-f][1,2,4]triazin-6-y1)-3-(4-
methylpiperazin-1-yl)propanamide;

[00288] N-(4-((4-((5-methyl-1H-pyrazol-3-yl)amino)-6-(3-(piperidin-1-
yDpropanamido)pyrrolo[2,1-f][1,2,4]triazin-2-yl)thio)phenyl)-3-
(trifluoromethyl)benzamide;

[00289] 3-fluoro-N-(4-((4-((5-methyl-1H-pyrazol-3-yl)amino)-6-(3-(piperidin-1-
yl)propanamido)pyrrolo{2,1-f][1,2,4]triazin-2-yl)thio)phenyl)benzamide;

[00290] (S)-tert-butyl 2-(2-((2-((4-(cyclopropanecarboxamido)phenyl)thio)-4-((5-
methyl-1H-pyrazol-3-yl)amino)pyrrolo[2,1-f][1,2,4]triazin-6-yl)amino)-2-
oxoethyl)pyrrolidine-1-carboxylate;

[00291] N-(4-((6-(4-(dimethylamino)butanamido)-4-((5-methyl- 1 H-pyrazol-3-
yl)amino)pyrrolo[2,1-f][1,2,4]triazin-2-yl)thio)phenyl)cyclopropanecarboxamide;
[00292] (R)-N-(4-((6-(2-aminopropanamido)-4-((5-methyl-1H-pyrazol-3-
yDamino)pyrrolo{2,1-f][1,2,4]triazin-2-yl)thio)phenyl)cyclopropanecarboxamide;
[00293] (S)-N-(4-((6-(2-aminopropanamido)-4-((5-methyl- 1 H-pyrazol-3-
yhamino)pyrrolo{2,1-f][1,2 4]triazin-2-yl)thio)phenyl)cyclopropanecarboxamide;
[00294] N-(4-((6-(3-(diethylamino)propanamido)-4-((3-methyl- 1 H-pyrazol-3-
yDamino)pyrrolo{2,1-f][1,2,4]triazin-2-yl)thio)phenyl)cyclopropanecarboxamide;
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[00295] 2-((2R,4R)-4-(tert-butoxy)-2-(hydroxymethyl)pyrrolidin- [ -yl)-N-(4-((4-((5-
methyl- 1 H-pyrazol-3-yl)amino)pyrrolo[2,1-f][1,2,4]triazin-2-
yhthio)phenylacetamide;

[00296] 2-((1S,3aS,7aR)-1-(hydroxymethyl)hexahydro-1H-isoindol-2(3H)-yl)-N-(4-
((4-((5-methyl- 1 H-pyrazol-3-yl)amino)pyrrolo[2,1-f][ 1,2,4]triazin-2-
yDthio)phenyl)acetamide;

[00297] (R)-2-(2-(2-hydroxyethyl)pyrrolidin-1-yl)-N-(4-((4-((5-methyl-1H-pyrazol-
3-yljamino)pyrrolo[2,1-f][1,2,4]triazin-2-yl)thio)phenyl)acetamide;

[00298] 2-((3R,4R)-3-(hydroxymethyl)-4-isopropylpyrrolidin-1-y1)-N-(4-((4-((5-
methyl-1H-pyrazol-3-yl)amino)pyrrolo[2,1-f][1,2,4]triazin-2-
yhthio)phenyl)acctamide;

[00299] (S)-1-(2-((4-((4-((5-methyl-1H-pyrazol-3-yl)amino)pyrrolo[2,1-
f][1,2,4]triazin-2-y1)thio)phenyl)amino)-2-oxoethyl)pyrrolidine-2-carboxamide;
[00300] 2-(3-hydroxyazetidin-1-yl)-N-(4-((4-((5-methyl-1H-pyrazol-3-
yDamino)pyrrolo[2,1-f]{1,2,4]triazin-2-yl)thio)phenyl)acetamide;

[00301] (S)-2-(2-(hydroxymethyl)-2-methylpyrrolidin-1-y1)-N-(4-((4-((5-mcthyl-1H-
pyrazol-3-yl)amino)pyrrolo[2,1-f][1,2,4]triazin-2-y!)thio)phenyl)acetamide;

[00302] (S)-tert-butyl 3-(hydroxymethyl)-4-(2-((4-((4-((5-methyl-1H-pyrazol-3-
yl)amino)pyrrolo[2,1-f][1,2,4]triazin-2-yl)thio)phenyl)amino)-2-oxoethyl)piperazine-
1-carboxylate;

[00303] (R)-2-(3-aminopyrrolidin-1-y1)-N-(4-((4-((5-methyl-1H-pyrazol-3-
yl)amino)pyrrolo[2,1-][1,2,4]triazin-2-yl)thio)phenyl)acetamide;

[00304] 2-((2R,4S)-4-hydroxy-2-(hydroxymethyl)pyrrolidin-1-yl)-N-(4-((4-((5-
methyl-1H-pyrazol-3-yl)amino)pyrrolo[2,1-f][ 1,2,4]triazin-2-
yi)thio)phenyl)acetamide;

[00305] 2-((2S,4R)-4-amino-2-(hydroxymethyl)pyrrolidin-1-y1)-N-(4-((4-((5-methyl-
1H-pyrazol-3-yl)amino)pyrrolo[2,1-f][1,2,4]triazin-2-yl)thio)phenyl)acetamide;
[00306] (S)-2-(2-(hydroxymethyl)pyrrolidin-1-y1)-N-(4-((4-((5-(methoxymethyl)-
1H-pyrazol-3-yl)amino)pyrrolo[2,1-f][1,2,4]triazin-2-yl)thio)phenylacetamide;
[00307] N-(4-((4-((5-methyl-1H-pyrazol-3-yl)amino)pyrrolo(2,1-f][1,2,4]triazin-2-
yDhthio)pheny!)-2-(pyrrolidin-1-yl)acetamide;

[00308] (R)-N-(4-((4-((5-methyl-1H-pyrazol-3-yl)amino)pyrrolo{2,1-f][1,2,4]triazin-
2-ylythio)phenyl)-2-(2-methylpyrrolidin-1-yl)acetamide;
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[00309] (R)-1-(2-((4-((4-((5-methyl- 1 H-pyrazol-3-yl)amino)pyrrolo[2,1-
f1[1,2,4triazin-2-yl)thio)phenyl)amino)ethyDpyrrolidin-3-ol;

[00310] (R)-N-(4-((4-((5-cyclobutyl-1H-pyrazol-3-ylDamino)pyrrolo{2,1-

][ 1,2,4]triazin-2-yhthio)phenyl)-2-(3-hydroxypyrrolidin- | -yDacetamide;

100311 (S)-1-(2-((4-((4-((5-methyl- 1 H-pyrazol-3-yl)amino)pyrrolo[2,1-
f][1,2,4]triazin-2-yDthio)phenyl)amino)-2-oxoethyl)pyrrolidine-2-carboxylic acid;
[00312] 2-((2S,4R)-4-(tert-butoxy)-2-(2-hydroxypropan-2-yhpyrrolidin-1-y1)-N-(4-
((4-((5-cyclopropyl-1H-pyrazol-3-yl)amino)pyrrolo[2,1-f][ 1,2 ,4]triazin-2~
yl)thio)phenyl)acetamide;

[00313] 2-((2S,4R)-4-(tert-butoxy)-2-(2-hydroxypropan-2-yl)pyrrolidin-1-y1)-N-(4-
((4-((5-cyclobutyl-1H-pyrazol-3-yl)amino)pyrrolo[2,1-f][ 1,2 4]triazin-2-
yl)thio)phenyl)acetamide;

[00314] 2-((2S,4R)-4-(tert-butoxy)-2-(2-hydroxypropan-2-yl)pyrrolidin-1-y1)-N-(4-
((4-((5-methyl-1H-pyrazol-3-yl)amino)pyrrolo{2,1-f][1,2,4]triazin-2-
yhthio)phenyl)acetamide;

[00315] 2-((3R,4R)-3-(hydroxymethyl)-4-(trifluoromethyl)pyrrolidin-1-y1)-N-(4-((4-
((5-methyl-1H-pyrazol-3-yl)amino)pyrrolof2,1-f][ 1,2,4]triazin-2-
yDthio)phenyl)acetamide;

[00316] (S)-4,4-difluoro-1-(2-((4-((4-((5-methyl-1H-pyrazol-3-yl)amino)pyrrolo[2,1-
f][1,2,4]triazin-2-y1)thio)phenyl)amino)-2-oxoethyl)pyrrolidine-2-carboxylic acid;
[00317] (25,4R)-4-(tert-butoxy)-1-(2-((4-((4-((5-methyl-1H-pyrazol-3-
yl)amino)pyrrolo[2,1-f][1,2,4]triazin-2-yl)thio)phenyl)amino)-2-oxoethyl)pyrrolidine-
2-carboxylic acid;

[00318] (R)-N-(4-((4-((5-methyl-1H-pyrazol-3-yl)amino)pyrrolo[2,1-f][1,2,4]triazin-
2-yDthio)phenyl)-2-(3-(methylsulfonamido)pyrrolidin-1-yl)acetamide;

[00319] (R)-2-(2-(methoxymethyl)pyrrolidin-1-yI)-N-(4-((4-((5-methyl-1 H-pyrazol-
3-yl)amino)pyrrolo[2,1-f][1,2,4]triazin-2-yl)thio)phenyl)acetamide;

[00320] (R)-2-(3-acetamidopyrrolidin-1-yl)-N-(4-((4-((5-methyl-1H-pyrazol-3-
yDamino)pyrrolo[2,1-f][1,2,4]triazin-2-yl)thio)phenyl)acetamide;

[00321] (R)-N-(4-((4-((1H-pyrazol-3-yDamino)pyrrolo[2,1-f][ 1,2 4]triazin-2-
yDthio)phenyl)-2-(3-hydroxypyrrolidin- I -ylyacetamide;

[00322] (S)-2-(2-(1H-tetrazol-5-yDpyrrolidin-1-y1)-N-(4-((4-((5-methyl-1 H-pyrazol-
3-yDamino)pyrrolo[2,1-t][1.2,4]triazin-2-y})thio)phenylacetamide;
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[00323] (R)-2-(3-(3-isopropylureido)pyrrolidin-1-yl)-N-(4-((4-((5-methyl- [ H-
pyrazol-3-yDamino)pyrrolo[2,1-f][1,2,4]triazin-2-yl)thio)phenyl)acetamide;
[00324] (R)-isopropyl (1-(2-((4-((4-((5-methyl-1H-pyrazol-3-yl)amino)pyrrolo[2,1-
f][1,2,4]triazin-2-yl)thio)phenyl)amino)-2-oxoethyl)pyrrolidin-3-yl)carbamate;
[00325] (R)-N-(1-(2-((4-((4-((5-methyl-1H-pyrazol-3-yl)amino)pyrrolo[2,1-
f][1,2,4]triazin-2-yl)thio)phenyl)amino)-2-oxoethyl)pyrrolidin-3-yl)pivalamide;
[00326] (R)-3-(3-hydroxypyrrolidin-1-y1)-N-(4-((4-((5-methyl- | H-pyrazol-3-
yDamino)pyrrolo[2,1-f]{1,2,4]triazin-2-yl)thio)phenyl)propanamide;

[00327] (R)-2-((1-(2-((4-((4-((5-methyl-1H-pyrazol-3-yl)amino)pyrrolo[2,1-
f][1,2,4]triazin-2-yl)thio)phenyl)amino)-2-oxoethyl)pyrrolidin-3-yl)oxy)ethyl
dihydrogen phosphate;

[00328] (3R)-3-(cyclopentylcarbamoyl)-1-(2-((4-((4-((5-methyl-1H-pyrazol-3-
yDamino)pyrrolo[2,1-f][1,2,4]triazin-2-yl)thio)phenyl)amino)-2-oxoethyl)-1-
((phosphonooxy)methyl)pyrrolidin-1-ium;

[00329] (S)-2-(4,4-difluoro-2-(hydroxymethyl)pyrrolidin-1-y1)-N-(4-((4-((5-
isopropyl-1H-pyrazol-3-yhamino)pyrrolo[2,1-f]{1,2,4]triazin-2-
yl)thio)phenyl)acetamide;

[00330] (S)-N-(4-((4-((1H-pyrazol-3-yl)amino)pyrrolo[2,1-f][1,2,4]triazin-2-
yDthio)phenyl)-2-(4,4-difluoro-2-(hydroxymethyl)pyrrolidin- 1-yl)acetamide;
[00331] (S)-1-(2-((4-((4-((5-cyclopropyl-1H-pyrazol-3-yl)amino)pyrrolo[2,1-
f][1,2,4]triazin-2-yl)thio)phenyl)amino)-2-oxoethyl)-4,4-difluoropyrrolidine-2-
carboxylic acid;

[00332] (S)-2-(4,4-difluoro-2-(hydroxymethyl)pyrrolidin-1-y1)-N-(4-((4-((5-
isopropyl-1H-pyrazol-3-yl)amino)pyrrolo[2,1-f][1,2,4]triazin-2-
yl)thio)phenyl)acetamide;

[00333] (S)-N-(4-((4-((1H-pyrazol-3-yl)amino)pyrrolo[2,1-f][1,2,4]triazin-2-
yl)thio)pheny!)-2-(4,4-difluoro-2-(hydroxymethyl)pyrrolidin-1-yl)acetamide;
[00334] (S)-1-(2-((4-((4-((5-cyclopropyl- 1 H-pyrazol-3-yl)amino)pyrrolo[2,1-
f][1,2.4]triazin-2-yl)thio)phenyl)amino)-2-oxoethyl)-4,4-difluoropyrrolidine-2-
carboxylic acid;

[00335] 2-((2R,4R)-4-hydroxy-2-(hydroxymethyl)pyrrolidin-1-y1)-N-(4-((4-((5-
methyl-1H-pyrazol-3-yl)amino)pyrrolof2,1-f][ 1,2,4]triazin-2-
ylthio)phenyl)acetamide;
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[00336] 2-((2S,4S)-4-hydroxy-2-(hydroxymethyl)-4-(trifluoromethyl)pyrrolidin-1-
yD-N-(4-((4-((5-methy!-1H-pyrazol-3-yl)amino)pyrrolo{2,1-f][1,2,4]triazin-2-
yDthio)phenyl)acetamide;

[00337] (S)-2-(4-(difluoromethylenc)-2-(hydroxymethyl)pyrrolidin- I -y1)-N-(4-((4-
((5-methyl-1H-pyrazol-3-yhamino)pyrrolo[2,1-f][1,2,4]triazin-2-
yhthio)phenyl)acetamide;

[00338] 2-((2S.4S)-4-(difluoromethyl)-2-(hydroxymethyl)pyrrolidin-1-yl)-N-(4-((4-
((5-methyl-1H-pyrazol-3-yl)amino)pyrrolo(2,1-f][1,2,4]triazin-2-
yhthio)phenyl)acetamide;

[00339] (R)-2-(methoxymethyl)-N-(4-((4-((5-methyl-1H-pyrazol-3-
yl)amino)pyrrolo[2,1-f][1,2,4]triazin-2-yl)thio)phenyl)pyrrolidine-1-carboxamide;
[00340] 2-((2R,4R)-4-hydroxy-2-(hydroxymethyl)pyrrolidin-1-y1)-N-(4-((4-((5-
methyl-1H-pyrazol-3-yl)amino)pyrrolo{2,1-f][1,2,4]triazin-2-
ylithio)phenyl)acetamide;

[00341] 2-((2S,4S)-4-hydroxy-2-(hydroxymethyl)-4-(trifluoromethyl)pyrrolidin-1-
yD)-N-(4-((4-((5-methyl- | H-pyrazol-3-yl)amino)pyrrolo[2,1-f][ 1,2,4]triazin-2-
yl)thio)phenyl)acetamide;

[00342] (S)-2-(4-(diflucromethylene)-2-(hydroxymethyl)pyrrolidin-1-yl)-N-(4-((4-
((5-methyl-1H-pyrazol-3-yl)amino)pyrrolo[2,1-f][1,2,4]triazin-2-
yl)thio)phenyl)acetamide;

[00343] 2-((2S,4S)-4-(difluoromethyl)-2-(hydroxymethyl)pyrrolidin-1-yl)-N-(4-((4-
((5-methyl-1H-pyrazol-3-yl)amino)pyrrolo[2,1-f][1,2,4]triazin-2-
yDthio)phenyl)acetamide;

[00344] (R)-2-(methoxymethyl)-N-(4-((4-((5-methyl- 1 H-pyrazol-3-
ylamino)pyrrolo[2,1-f][1,2,4]triazin-2-yl)thio)phenyl)pyrrolidine-1-carboxamide;
[00345] 2-((2S,4R)-4-hydroxy-2-(hydroxymethyl)pyrrolidin-1-yl)-N-(4-((4-((5-
methyl-1H-pyrazol-3-yl)amino)pyrrolo[2,1-f][ 1,2 4]triazin-2-
yl)thio)phenyl)acetamide;

[00346] (R)-2-(3-hydroxypyrrolidin-1-yl)-N-(4-((4-((5-isopropyl-1H-pyrazol-3-
yhamino)pyrrolo[2,1-f][1,2,4]triazin-2-yl)thio)phenyl)acetamide;

[00347] 2-((3R,4S)-3-hydroxy-4-isopropylpyrrolidin-1-yl)-N-(4-((4-((5-methyl-1H-
pyrazol-3-yhamino)pyrrolo[2,1-f][ 1,2 4]triazin-2-yl)thio)phenyl)acetamide;
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[00348] 2-((3R,4S)-3-hydroxy-4-neopentylpyrrolidin-1-y1)-N-(4-((4-((5-methyl- 1 H-
pyrazol-3-yhamino)pyrrolo[2,1-f][1,2,4]triazin-2-yl)thio)phenyl)acetamide;

[00349] N-((3R,4R)-4-hydroxy-1-(2-((4-((4-((5-methyl-1H-pyrazol-3-
yhamino)pyrrolo[2,1-f][1,2,4]triazin-2-yl)thio)phenyl)amino)-2-oxoethy!)pyrrolidin-
3-yD)-N-methylisobutyramide;

[00350] N-((3R.4R)-4-hydroxy-1-(2-((4-((4-((5-methyl-1H-pyrazol-3-
vhamino)pyrrolo[2,1-f][1,2,4]triazin-2-yl)thio)phenyl)amino)-2-oxoethyl)pyrrolidin-
3-yl)isobutyramide;

[00351] 2-((3S.4R)-3-(tert-butyl)-4-hydroxypyrrolidin- I -y1)-N-(4-((4-((5-methyl-1H-
pyrazol-3-yl)amino)pyrrolo[2,1-f][1,2,4]triazin-2-yl)thio)phenyl)acetamide;

[00352] 2-((3S,4S)-3-hydroxy-4-((4-(trifluoromethyl)phenyl)amino)pyrrolidin-1-yl)-
N-(4-((4-((5-methyl-1 H-pyrazol-3-yl)amino)pyrrolof2,1-f][ 1,2,4]triazin-2-
yl)thio)phenyl)acetamide;

[00353] 2-((3S,4S)-3-hydroxy-4-((3-(trifluoromethyl)phenyl)amino)pyrrolidin-1-yl)-
N-(4-((4-((5-methyl- 1 H-pyrazol-3-yl)amino)pyrrolo[2,1-f][ 12,4 Jtriazin-2-
yl)thio)phenyl)acetamide;

[00354] 2-((35,4S5)-3,4-dihydroxypyrrolidin-1-yl)-N-(4-((4-((5-methyl-1H-pyrazol-
3-yDamino)pyrrolo[2,1-f]{1,2,4]triazin-2-yl)thio)phenyl)acetamide;

[00355] 2-((3S,4S)-3-(tert-butylamino)-4-hydroxypyrrolidin-  -y1)-N-(4-((4-((5-
methyl-1H-pyrazol-3-yl)amino)pyrrolo[2,1-f][ 1,2,4]triazin-2-
yl)thio)phenyl)acetamide;

[00356] 2-((3S,4S)-3-hydroxy-4-(2-morpholinoethoxy)pyrrolidin-1-y1)-N-(4-((4-((5-
methyl-1H-pyrazol-3-yl)amino)pyrrolo[2,1-f][ 1,2,4]triazin-2-
yl)thio)phenyl)acetamide;

[00357] 2-((35,4R)-3,4-dihydroxypyrrolidin-1-y1)-N-(4-((4-((5-methyl-1H-pyrazol-
3-yDhamino)pyrrolo[2,1-f][1,2,4]triazin-2-yl)thio)phenyl)acetamide;

[00358] 2-((3S5,4S)-3-(diethylamino)-4-hydroxypyrrolidin- | -y1)-N-(4-((4-((5-methyl-
1H-pyrazol-3-yl)amino)pyrrolo[2,1-f][ 1,2,4 Jtriazin-2-yl)thio)phenylacetamide;
[00359] (R)-1-(2-((4-((4-((5-methyl-1H-pyrazol-3-yl)amino)pyrrolo{2,1-
f][1,2,4]triazin-2-y)thio)phenyl)amino)-2-oxoethyl)-N-(3-(pyrrolidin-1-
yl)propyl)pyrrolidine-3-carboxamide;

[00360] (S)-N-(4-((4-({5-methyl-1H-pyrazol-3-yl)amino)pyrrolof2,1-f][1.2,4]triazin-
2-yhthio)phenyl)-2-(3-(4-methylpiperazine- | -carbonyl)pyrrolidin-1-yl)acetamide;
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[00361] (S)-1-(2-((4-((4-((5-methyl-1H-pyrazol-3-yl)amino)pyrrolo[2,1-
f][1,2,4]triazin-2-yl)thio)phenyl)amino)-2-oxoethyl)-N-(2-(piperidin-1-
yhethyDpyrrolidine-3-carboxamide;

[00362] 3-fluoro-N-(2-hydroxyethyl)-1-(2-((4-((4-((5-methyl- 1 H-pyrazol-3-
yhamino)pyrrolo[2,1-1][1,2,4]triazin-2-yl)thio)phenyl)amino)-2-oxoethyl)pyrrolidine-
3-carboxamide;

[00363] (S)-N-(2-(dimethylamino)ethyl)-N-methyl-1-(2-((4-((4-((5-methyl-1H-
pyrazol-3-yl)amino)pyrrolo[2,1-f][1,2,4]triazin-2-yl)thio)phenyl)amino)-2-
oxoethyl)pyrrolidine-3-carboxamide;

[00364] 3-fluoro-1-(2-((4-((4-((5-methyl- [H-pyrazol-3-yl)amino)pyrrolo[2,1-
fi[1,2,4]triazin-2-yl)thio)phenyl)amino)-2-oxoethyl)pyrrolidine-3-carboxylic acid;
[00365] 2-((2S,4S)-4-(tert-butylthio)-2-(hydroxymethyl)pyrrolidin-1-y1)-N-(4-((4-
((5-methyl-1H-pyrazol-3-yl)amino)pyrrolo[2,1-t][1,2,4]triazin-2-
yDthio)phenyl)acetamide;

[00366] (2S,4R)-4-(tert-butoxy)-1-(2-((4-((4-({5-methyl-1H-pyrazol-3-
ylhamino)pyrrolo[2,1-f][1,2,4]triazin-2-yl)thio)phenyl)amino)-2-oxoethyl)-N-
(methylsulfonyl)pyrrolidine-2-carboxamide;

[00367] (R)-2-(3-(1,1-dioxidothiomorpholine-4-carbonyl)pyrrolidin-1-yl)-N-(4-((4-
((5-methyl-1H-pyrazol-3-yl)amino)pyrrolo[2,1-f][1,2,4]triazin-2-
yDthio)phenyl)acetamide;

[00368] (S)-N-(2-(4,4-difluoropiperidin-1-ylethyl)-1-(2-((4-((4-((5-methyl-1H-
pyrazol-3-yl)amino)pyrrolo[2,1-£}[1,2,4]triazin-2-yl)thio)phenyl)amino)-2-
oxoethyl)pyrrolidine-3-carboxamide;

[00369] (3R)-3-(3,3-difluoropyrrolidine- | -carbonyl)-1-(2-((4-((4-((5-methyl-1H-
pyrazol-3-yDamino)pyrrolo[2,1-f][1,2,4]triazin-2-y1)thio)phenyl)amino)-2-oxoethyl)-
1-((phosphonooxy)methyl)pyrrolidin-1-ium;

[00370] (R)-2-(3-(2-hydroxyethoxy)pyrrolidin-1-yl)-N-(4-((6-methyl-4-((5-methyl-
1H-pyrazol-3-yl)amino)pyrrolo[2,1-f][ 1,2,4 }triazin-2-yl)thio)phenyl)acetamide;
[00371] (S)-2-(3-(4-(hydroxymethyl)piperidine-1-carbonyl)pyrrolidin-1-y1)-N-(4-
((4-((5-methyl-1H-pyrazol-3-yl)amino)pyrrolo[2,1-f][ 1,2,4]triazin-2-
yDthio)phenyl)acetamide;
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[00372] ((S)-4,4-difluoro-1-((R)-1-(2-((4-((6-methyl-4-((5-methyl- 1 H-pyrazol-3-
yhamino)pyrrolo{2,1-fI[1,2,4]triazin-2-yl)thio)phenyl)amino)-2-oxoethyl)pyrrolidine-
3-carbonyD)pyrrolidin-2-ylymethy! dihydrogen phosphate;

[00373] (4,4-difluoro-1-(1-(2-((4-((6-methyl-4-((5-methyl- 1 H-pyrazol-3-
ylamino)pyrrolo[2,1-f}[ 1,2,4]triazin-2-yl)thio)phenyl)amino)-2-oxoethyl)pyrrolidine-
3-carbonyl)pyrrolidin-2-ylymethyl dihydrogen phosphate;

[00374] (R)-1-(2-(4-(4-(5-methyl- 1 H-pyrazol-3-ylamino)pyrrolo[1,2-f](1,2,4]triazin-
2-ylthio)phenylamino)-2-oxoethyl)pyrrolidin-3-yl dihydrogen phosphate;

[00375] 1-(2-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo{1,2-f][ 1,2,4]triazin-2-
ylthio)phenylamino)-2-oxoethyl)pyrrolidin-3-yl dihydrogen phosphate;

[00376] (S)-(4,4-difluoro-1-(2-(4-(4-(5-methyl- 1 H-pyrazol-3-ylamino)pyrrolo[ [,2-
f][1,2,4]triazin-2-ylthio)phenylamino)-2-oxoethyl)pyrrolidin-2-yl)methyl dihydrogen
phosphate; -

[00377] (4,4-difluoro-1-(2-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-
f][1,2,4]triazin-2-ylthio)phenylamino)-2-oxoethyl)pyrrolidin-2-yl)methyl dihydrogen
phosphate;

[00378] ((1R)-4,4-difluoro-2-((R)-1-(2-(4-(4-(5-methyl- 1 H-pyrazol-3-
ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-ylthio)phenylamino)-2-oxoethyl)pyrrolidine-3-
carbonyl)cyclopentyl)methyl dihydrogen phosphate;

[00379] (4,4-difluoro-2-(1-(2-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-
f][1,2,4]triazin-2-ylthio)phenylamino)-2-oxoethyl)pyrrolidine-3-
carbonyl)cyclopentyl)methyl dihydrogen phosphate;

[00380] ((1R)-4,4-difluoro-2-((R)-1-(2-(4-(6-methyl-4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-ylthio)phenylamino)-2-oxoethyl)pyrrolidine-3-
carbonyl)cyclopentyl)methyl dihydrogen phosphate; and

[00381] (4,4-difluoro-2-(1-(2-(4-(6-methyl-4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolo[1,2-][ 1,2,4]triazin-2-ylthio)phenylamino)-2-oxoethyl)pyrrolidine-3-
carbonyl)cyclopentyl)methyl dihydrogen phosphate;

[00382] In certain embodiments, to the best of the knowledge of the inventors,
the compounds provided herein are about 2 tol0 times more active than compounds
reported in the literature, i.e., for example, compounds are disclosed in US patent no.
7,442,700 and US publication no. 2006/0084650A1. In certain embodiments, the

compounds provided herein are about 2 to 10, 2 to 5, 0r 2, 3,4, 5, 6, 8 or 10 times
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more active in cell assays, such as proliferation assay to determine anti-proliferative
activity of the compounds based on the detection of BrdU (bromodeoxyuridine), than
compounds reported in the literature.

[00383] In certain embodiment, compounds provided herein have ICs, of about
30-370 nM in BrdU assay. In certain embodiment, compounds provided herein have
ICsq of about 30-200 nM in BrdU assay. In certain embodiment, compounds provided
herein have ICsq of about 30-150 nM in BrdU assay. In certain embodiment,
compounds provided herein have ICsg of about 30-100 nM in BrdU assay.

[00384] Also provided herein are isotopically enriched analogs of the
compounds provided herein. Isotopic enrichment (for example, deuteration) of
pharmaceuticals to improve pharmacokinetics (“PK”), pharmacodynamics (“PD”),
and toxicity profiles, has been demonstrated previously with some classes of drugs.
See, for example, Lijinsky et. al., Food Cosmet. Toxicol., 20: 393 (1982); Lijinsky et.
al., J. Nat. Cancer Inst., 69: 1127 (1982); Mangold er. al., Muration Res. 308: 33
(1994); Gordon et. al., Drug Metab. Dispos., 15: 589 (1987); Zello et. al.,
Metabolism, 43: 487 (1994); Gately et. al., J. Nucl. Med., 27: 388 (1986); Wade D,
Chem. Biol. Interact. 117: 191 (1999).

[00385] Isotopic enrichment of a drug can be used, for example, to (1) reduce
or eliminate unwanted metabolites, (2) increasc the half-life of the parent drug, (3)
decrease the number of doses needed to achieve a desired effect, (4) decrease the
amount of a dose necessary to achieve a desired effect, (5) increase the formation of
active metabolites, if any are formed, and/or (6) decrease the production of deleterious
metabolites in specific tissues and/or create a more effective drug and/or a safer drug
for combination therapy, whether the combination therapy is intentional or not.
[00386] Replacement of an atom for one of its isotopes often will result in a
change in the reaction rate of a chemical reaction. This phenomenon is known as the
Kinetic Isotope Effect (“KIE”). For example, if a C—H bond is broken during a rate-
determining step in a chemical reaction (i.e. the step with the highest transition state
energy), substitution of a deuterium for that hydrogen will cause a decrease in the
reaction rate and the process will slow down. This phenomenon is known as the
Deuterium Kinetic Isotope Effect (“DKIE”). (See, e.g, Foster et al., Adv. Drug Res.,
vol. 14, pp. 1-36 (1985); Kushner et al., Can. J. Physiol. Pharmacol., vol. 77, pp. 79-
88 (1999)).
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[60387] Tritium (“T”) is a radioactive isotope of hydrogen, used in research,
fusion reactors, neutron generators and radiopharmaceuticals. Tritium is a hydrogen
atom that has 2 neutrons in the nucleus and has an atomic weight close to 3. It occurs
naturally in the environment in very low concentrations, most commonly found as
T,0. Tritium decays slowly (half-life = 12.3 years) and emits a low energy beta
particle that cannot penctrate the outer layer of human skin. Internal exposure is the
main hazard associated with this isotope, yet it must be ingested in large amounts to
pose a significant health risk. As compared with deuterium, a lesser amount of tritium
must be consumed before it reaches a hazardous level. Substitution of tritium (“T"")
for hydrogen results in yet a stronger bond than deuterium and gives numerically
larger isotope effects. Similarly, substitution of isotopes for other elements,
including, but not limited to, B¢ or C for carbon, 35 Mg or 3¢S for sulfur, °N for
nitrogen, and 70 or '%0 for oxygen, will provide a similar kinetic isotope effects.
[00388] In another embodiment, provided hercin are methods of using the
disclosed compounds and compositions, or pharmaceutically acceptable salts, solvates
or hydrates thereof, for the local or systemic treatment or prophylaxis of human and
veterinary diseases, disorders and conditions modulated or otherwise affected
mediated via Aurora kinase activity.

C. FORMULATION OF PHARMACEUTICAL
COMPOSITIONS

{00389] The pharmaceutical compositions provided herein contain
therapeutically effective amounts of one or more of compounds provided herein that
are useful in the prevention, treatment, or amelioration of Aurora kinase, mediated
diseases or one or more of the symptoms thereof.

[00390] The compositions contain one or more compounds provided heren.
The compounds can be formulated into suitable pharmaceutical preparations such as
solutions, suspensions, tablets, dispersible tablets, pills, capsules, powders, sustained
relcasc formulations or elixirs, for oral administration or in sterile solutions or
suspensions for parenteral administration, as well as transdermal patch preparation
and dry powder inhalers. Typically the compounds described above are formulated
into pharmaceutical compositions using techniques and procedures well known in the

art.
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[00391] In the compositions, effective concentrations of one or more
compounds or pharmaceutically acceptable salt, solvate, hydrate or prodrug is (are)
mixed with a suitable pharmaceutical carrier or vehicle. The concentrations of the
compounds in the compositions are effective for delivery of an amount, upon
administration, that treats, prevents, or ameliorates one or more of the symptoms of
Aurora kinase mediated diseases.

[00392] Typically, the compositions are formulated for single dosage
administration. To formulate a composition, the weight fraction of compound is
dissolved, suspended, dispersed or otherwise mixed in a selected vehicle at an
effective concentration such that the treated condition is relieved or ameliorated.
Pharmaceutical carriers or vehicles suitable for administration of the compounds
provided herein include any such carriers known to those skilled in the art to be
suitable for the particular mode of administration.

[00393] In addition, the compounds may be formulated as the sole
pharmaceutically active ingredient in the composition or may be combined with other
active ingredicents. These may be prepared according to methods known to those
skilled in the art.

[00394] The active compound is included in the pharmaceuticaily acceptable
carrier in an amount sufficient to exert a therapeutically useful effect in the absence of
undesirable side effects on the patient treated. The therapeutically effective
concentration may be determined empirically by testing the compounds in iz vitro and
in vivo systems described herein and then extrapolated therefrom for dosages for
humans.

[00395) The concentration of active compound in the pharmacecutical
composition will depend on absorption, inactivation and cxcretion rates of the active
compound, the physicochemical characteristics of the compound, the dosage
schedule, and amount administered as well as other factors known to those of skill in
the art. For example, the amount that is delivered is sufficient to ameliorate one or
more of the symptoms of Aurora kinase mediated diseases.

[00396] Typically a therapeutically effective dosage should produce a serum
concentration of active ingredient of from about 1 ng/ml to about 50-100 ug/ml. The
pharmaceutical compositions typically should provide a dosage of from about 10 mg

to about 4000 mg of compound per kilogram of body weight per day. Pharmaceutical
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dosage unit forms are prepared to provide from about 10 mg to about 1000 mg and in
certain embodiments, from about 10 mg to about 500 mg, from about 20 mg to about
250 mg or from about 25 mg to about 100 mg of the essential active ingredient or a
combination of essential ingredients per dosage unit form. In certain embodiments,
the pharmaceutical dosage unit forms are prepared to provide about 10 mg, 20 mg, 25
mg, 50 mg, 100 mg, 250 mg, 500 mg, 1000 mg or 2000 mg of the essential active
ingredient. The active ingredient may be administered at once, or may be divided into
a number of smaller doses to be administered at intervals of time. It is understood
that the precise dosage and duration of treatment is a function of the disease being
treated and may be determined empirically using known testing protocols or by
extrapolation from in vivo or in vitro test data. It is to be noted that concentrations
and dosage values may also vary with the severity of the condition to be alleviated. It
is to be further understood that for any particular subject, specific dosage regimens
should be adjusted over time according to the individual need and the professional
judgment of the person administering or supervising the administration of the
compositions, and that the concentration ranges set forth herein are exemplary only
and are not intended to limit the scope or practice of the claimed compositions.
[00397] Thus, effective concentrations or amounts of one or more of the
compounds described herein are mixed with a suitable pharmaceutical carrier or
vehicle for systemic, topical or local administration to form pharmaccutical
compositions. Compounds arc included in an amount effective for ameliorating one or
more symptoms of, or for treating or preventing Aurora kinase mediated diseases.
The concentration of active compound in the composition will depend on absorption,
inactivation, excretion rates of the active compound, the dosage schedule, amount
administered, particular formulation as well as other factors known to those of skill in
the art.

[00398] The compositions are intended to be administered by a suitable route,
including, but not limited to, orally, parenterally, rectally, topically and locally. For
oral administration, capsules and tablets can be formulated.

[00399] Solutions or suspensions used for parenteral, intradermal,
subcutaneous, or topical application can include any of the following components: a
sterile diluent, such as water for injection, saline solution, fixed oil, polyethylene

glycol, glycerine, propylene glycol, dimethyl acetamide or other synthetic solvent;
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antimicrobial agents, such as benzyl alcohol and methyl parabens; antioxidants, such
as ascorbic acid and sodium bisulfite; chelating agents, such as
cthylenediaminetetraacetic acid (EDTA); buffers, such as acetates, citrates and
phosphatcs; and agents for the adjustment of tonicity such as sodium chloride or
dextrose. Parenteral preparations can be enclosed in ampulcs, disposable syringes or
single or multiple dose vials made of glass, plastic or other suitable material.

[00400] In instances in which the compounds exhibit insufficient solubility,
methods for solubilizing compounds may be used. Such methods are known to those
of skill in this art, and include, but are not limited to, using cosolvents, such as
dimethylsulfoxide (DMSO), using surfactants, such as TWEEN®, or dissolution in
aqueous sodium bicarbonate.

(00401] Upon mixing or addition of the compound(s), the resulting mixture
may be a solution, suspension, emulsion or the like. The form of the resulting mixture
depends upon a number of factors, including the intended mode of administration and
the solubility of the compound in the selected carrier or vehicle. In one embodiment,
the effective concentration is sufficient for ameliorating the symptoms of the disease,
disorder or condition treated and may be empirically determined.

[00402] The pharmaceutical compositions are provided for administration to
humans and animals in unit dosage forms or multiple-dosage forms. Unit-dose forms
as used herein refer to physically discrete units suitable for human and animal
subjects and packaged individually as is known in the art. Each unit-dose contains a
predetermined quantity of the therapeutically active compound sufficient to produce
the desired therapeutic effect, in association with the required pharmaceutical carrier,
vehicle or diluent. Examples of unit-dose forms include ampules and syringes and
individually packaged tablets, capsules, pills, powders and granules, oral solutions or
suspensions, and oil-water emulsions. Unit-dose forms may be administered in
fractions or multiples thereof. A multiple-dose form is a plurality of identical
unit-dosage forms packaged in a single container to be administered in segregated
unit-dose form. Examples of multiple-dose forms include vials, bottles of tablets or
capsules or bottles of pints or gallons. Hence, multiple dose form is a multiple of
unit-doses which are not segregated in packaging.

[00403] Dosage forms or compositions containing active ingredient in the

range of 0.005% to 100% with the balance made up from non-toxic carrier may be
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prepared. For oral administration, a pharmaceutically acceptable non-toxic
composition is formed by the incorporation of any of the normally employed
excipients, such as, for example pharmaceutical grades of mannitol, lactose, starch,
magnesium stearate, talcum, cellulose derivatives, sodium crosscarmellose, glucose,
sucrose, magnesium carbonate or sodium saccharin. Such compositions include
solutions, suspensions, tablets, capsules, powders and sustained release formulations,
such as, but not limited to, implants and microencapsulated delivery systems, and
biodegradable, biocompatible polymers, such as collagen, cthylene vinyl acetate,
polyanhydrides, polyglycolic acid, polyorthoesters, polylactic acid and others.
Methods for preparation of these compositions are known to those skilled in the art.
The contemplated compositions may contain about 0.001%-100% active ingredient,
in certain embodiments, about 0.1-85%, typically about 75-95%.
[00404] The active compounds or pharmaceutically acceptable derivatives may
be prepared with carriers that protect the compound against rapid elimination from the
body, such as time release formulations or coatings.

1. Compositions for oral administration
[00405] Oral pharmaceutical dosage forms are either solid, gel or liquid. The
solid dosage forms are tablets, capsules, granulcs, and bulk powders. Types of oral
tablets include compresscd, chewable lozenges and tablets which may be
enteric-coated, sugar-coated or film-coated. Capsules may be hard or soft gelatin
capsules, while granules and powders may be provided in non-effervescent or
effervescent form with the combination of other ingredients known to those skilled in
the art.
[00406] In certain embodiments, the formulations are solid dosage forms, such
as capsules or tablets. The tablets, pills, capsules, troches and the like can contain
any of the following ingredients, or compounds of a similar nature: a binder; a
diluent; a disintegrating agent; a lubricant; a glidant; a sweetening agent; and a
flavoring agent.
[00407) Examples of binders include microcrystalline cellulose, gum
tragacanth, glucose solution, acacia mucilage, gelatin solution, sucrose and starch
paste. Lubricants include talc, starch, magnesium or calcium stearate, lycopodium and
stearic acid. Diluents include, for example, lactose, sucrose, starch, kaolin, salt,

mannitol and dicalcium phosphate. Glidants include, but are not limited to, colloidal
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silicon dioxide. Disintegrating agents include crosscarmellose sodium, sodium starch
glycolate, alginic acid, com starch, potato starch, bentonite, methylcellulose, agar and
carboxymethylcellulose. Coloring agents include, for cxample, any of the approved
certified water soluble FD and C dyes, mixtures thereof; and water insoluble FD and
C dyes suspended on alumina hydrate, Sweetening agents include sucrose, lactose,
mannitol and artificial sweetening agents such as saccharin, and any number of spray
dried flavors. Flavoring agents include natural flavors extracted from plants such as
fruits and synthetic blends of compounds which produce a pleasant sensation, such as,
but not limited to peppermint and methyl salicylate. Wetting agents include
propylene glycol monostearate, sorbitan monooleate, diethylene glycol monolaurate
and polyoxyethylene laural ether. Emetic-coatings include fatty acids, fats, waxes,
shellac, ammoniated shellac and cellulose acetate phthalates. Film coatings include
hydroxyethylcellulose, sodium carboxymethylcellulose, polyethylene glycol 4000 and
cellulose acetate phthalate.

[00408] If oral administration is desired, the compound could be provided in a
composition that protects it from the acidic environment of the stomach. For
example, the composition can be formulated in an enteric coating that maintains its
integrity in the stomach and releases the active compound in the intestine. The
composition may also be formulated in combination with an antacid or other such
ingredient.

[00409] When the dosage unit form is a capsule, it can contain, in addition to
material of the above type, a liquid carrier such as a fatty oil. In addition, dosage unit
forms can contain various other materials which modify the physical form of the
dosage unit, for example, coatings of sugar and other enteric agents. The compounds
can also be administered as a component of an elixir, suspension, syrup, wafer,
sprinkle, chewing gum or the like. A syrup may contain, in addition to the active
compounds, sucrose as a sweetening agent and certain preservatives, dves and
colorings and flavors.

[00410] The active materials can also be mixed with other active materials
which do not impair the desired action, or with materials that supplement the desired
action, such as antacids, H2 blockers, and diuretics. The active ingredient is a

compound or pharmaceutically acceptable derivative thereof as described herein.
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Higher concentrations, up to about 98% by weight of the active ingredient may be
included.

[00411] Liquid oral dosage forms include aqueous solutions, emulsions,
suspensions, solutions and/or suspensions reconstituted from non-effervescent
granules and effervescent preparations reconstituted from effervescent granules.
Aqueous solutions include, for example, elixirs and syrups. Emulsions are ¢ither
oil-in-water or water-in-oil.

[00412] Elixirs are clear, sweetened, hydroalcoholic preparations.
Pharmaceutically acceptable carriers used in elixirs include solvents. Syrups are
concentrated aqueous solutions of a sugar, for example, sucrose, and may contain a
preservative. An emulsion is a two-phase system in which one liquid is dispersed in
the form of small globules throughout another liquid. Pharmaceutically acceptable
carriers used in emulsions are non-aqueous liquids, emulsifying agents and
preservatives. Suspensions use pharmaceutically acceptable suspending agents and
preservatives. Pharmaceutically acceptable substances used in non-effervescent
granules, to be reconstituted into a liquid oral dosage form, include diluents,
sweeteners and wetting agents. Pharmaceutically acceptable substances used in
effervescent granules, to be reconstituted into a liquid oral dosage form, include
organic acids and a sourcc of carbon dioxide. Coloring and flavoring agents are used
in all of the above dosage forms.

[00413] Solvents include glycerin, sorbitol, ethyl alcohol and syrup. Examples
of preservatives include glycerin, methyl and propylparaben, benzoic add, sodium
benzoate and alcohol. Examples of non-aqueous liquids utilized in emulsions include
mineral oil and cottonseed oil. Examples of emulsifying agents include gelatin,
acacia, tragacanth, bentonite, and surfactants such as polyoxyethylene sorbitan
monooleate. Suspending agents include sodium carboxymethylcellulose, pectin,
tragacanth, Veegum and acacia. Diluents include lactose and sucrose. Organic adds
include citric and tartaric acid. Sources of carbon dioxide include sodium bicarbonate
and sodium carbonate.

[00414] For a solid dosage form, the solution or suspension, in for example
propylene carbonate, vegetable oils or triglycerides, is encapsulated in a gelatin

capsule. For a liquid dosage form, the solution, e.g., for example, in a polyethylene
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glycol, may be diluted with a sufficient quantity of a pharmaceutically acceptable
liquid carrier, e.g., water, to be easily measured for administration.
[00415] Alternatively, liquid or semi-solid oral formulations may be prepared
by dissolving or dispersing the active compound or salt in vegetable oils, glycols,
triglycerides, propylene glycol esters (e.g., propylene carbonate) and other such
carriers, and encapsulating these solutions or suspensions in hard or soft gelatin
capsule shells. Other useful formulations include, but are not limited to, those
containing a compound provided herein, a dialkylated mono- or poly-alkylene glycol,
including, but not limited to, 1,2-dimethoxymethane, diglyme, triglyme, tetraglyme,
polyethylene glycol-350-dimethyl ether, polyethylene glycol-550-dimethyl ether,
polyethylene glycol-750-dimethyl ether wherein 350, 550 and 750 refer to the
approximate average molecular weight of the polyethylene glycol, and one or more
antioxidants, such as butylated hydroxytoluene (BHT), butylated hydroxyanisole
(BHA), propyl gallate, vitamin E, hydroquinone, hydroxycoumarins, ethanolamine,
lecithin, cephalin, ascorbic acid, malic acid, sorbitol, phosphoric acid, thiodipropionic
acid and its esters, and dithiocarbamates.
[00416] Other formulations include, but are not limited to, aqueous alcoholic
solutions including a pharmaceutically acceptable acctal. Alcohols used in these
formulations are any pharmaceutically acceptable water-miscible solvents having one
or more hydroxyl groups, including, but not limited to, propylene glycol and ethanol.
Acctals include, but are not limited to, di{lower alkyl) acetals of lower alkyl
aldehydes such as acetaldehyde diethyl acetal.
[00417] In all embodiments, tablets and capsules formulations may be coated
as known by those of skill in the art in order to modify or sustain dissolution of the
active ingredient. Thus, for example, they may be coated with a conventional
enterically digestible coating, such as phenylsalicylate, waxes and cellulose acetate
phthalate.

2. Injectables, solutions and emulsions
[00418] Parenteral administration, generally characterized by injection, either
subcutaneously, intramuscularly or intravenously is also contemplated herein.
Injectables can be prepared in conventional forms, either as liquid solutions or
suspensions, solid forms suitable for solution or suspension in liquid prior to injection,

or as cmulsions. Suitable excipients are, for example, water, saline, dextrose, glycerol
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or ethanol. In addition, if desired, the pharmaceutical compositions to be
administered may also contain minor amounts of non-toxic auxiliary substances such
as wetting or emulsifying agents, pH buffering agents, stabilizers, solubility
enhancers, and other such agents, such as for example, sodium acetate, sorbitan
monolaurate, triethanolamine oleatc and cyclodextrins. In one embodiment, the
composition is administered as an aqueous solution with hydroxypropyl-beta-
cyclodextrin (HPBCD) as an excipient. In one embodiment, the aqueous solution
contains about 1% to about 50% HPBCD. In one embodiment, the aqueous solution
contains about 1%, 3%, 5%, 10% or about 20% HPBCD.

[00419] Parenteral administration of the compositions includes intravenous,
subcutaneous and intramuscular administrations. Preparations for parenteral
administration include sterile solutions ready for injection, sterile dry soluble
products, such as lyophilized powders, ready to be combined with a solvent just prior
to use, including hypodermic tablets, stcrilc suspensions ready for injection, stertle
dry insoluble products rcady to be combined with a vehicle just prior to use and sterile
emulsions. The solutions may be either aqueous or nonaqueous.

{00420] If administered intravenously, suitable carriers include physiological
saline or phosphate buffered saline (PBS), and solutions containing thickening and
solubilizing agents, such as glucose, polyethylene glycol, and polypropylene glycol
and mixtures thereof.

[00421] Pharmaceutically acceptable carriers used in parenteral preparations
include aqueous vehicles, nonaqueous vehicles, antimicrobial agents, isotonic agents,
buffers, antioxidants, local anesthetics, suspending and dispersing agents, emulsifying
agents, sequestering or chelating agents and other pharmaceutically acceptable
substances.

[00422] Examples of aqueous vehicles include Sodium Chloride Injection,
Ringers Injection, Isotonic Dextrose Injection, Sterile Water Injection, Dextrose and
Lactated Ringers Injection. Nonaqueous parenteral vehicles include fixed oils of
vegetable origin, cottonseed oil, corn oil, sesame oil and peanut oil. Antimicrobial
agents in bacteriostatic or fungistatic concentrations must be added to parenteral
preparations packaged in multiple-dose containers which include phenols or cresols,
mercurials, benzyl alcohol, chlorobutanol, methyl and propyl p-hydroxybenzoic acid

esters, thimerosal, benzalkonium chloride and benzethonium chloride. Isotonic agents
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include sodium chloride and dextrose. Bufters include phosphate and citrate.
Antioxidants include sodium bisulfate. Local anesthetics include procaine
hydrochloride. Suspending and dispersing agents include sodium
carboxymethylcelluose, hydroxypropyl methylcellulose and polyvinylpyrrolidone.
Emulsifying agents include Polysorbate 80 (TWEEN® 80). A sequestering or
chelating agent of metal ions include EDTA. Pharmaceutical carriers also include
ethyl alcohol, polyethylene giycol and propylene glycol for water miscible vehicles
and sodium hydroxide, hydrochloric acid, citric acid or lactic acid for pH adjustment.
[00423] The concentration of the pharmaceutically active compound is adjusted
so that an injection provides an effective amount to produce the desircd
pharmacological effect. The exact dose depends on the age, weight and condition of
the patient or animal as is known in the art.

[00424] The unit-dose parenteral preparations are packaged in an ampule, a vial
or a syringe with a needle. All preparations for parenteral administration must be
sterile, as is known and practiced in the art.

[00425] Illustratively, intravenous or intraarterial infusion of a sterile aqueous
solution containing an active compound is an effective mode of administration.
Another embodiment is a sterile aqueous or oily solution or suspension containing an
active material injected as necessary to produce the desired pharmacological cffect.
[00426] Injectables are designed for local and systemic administration.
Typically a therapeutically effective dosage is formulated to contain a concentration
of at Icast about 0.1% w/w up to about 90% w/w or more, such as more than 1% w/w
of the active compound to the treated tissue(s). The active ingredient may be
administered at once, or may be divided into a number of smaller doses to be
administered at intervals of time. It is understood that the precise dosage and duration
of treatment is a function of the tissue being treated and may be determined
empirically using known testing protocols or by extrapolation from in vivo or in vitro
test data. It is to be noted that concentrations and dosage values may also vary with
the age of the individual treated. It is to be further understood that for any particular
subject, specific dosage regimens should be adjusted over time according to the
individual need and the professional judgment of the person administering or

supervising the administration of the formulations, and that the concentration ranges
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set forth herein are exemplary only and are not intended to limit the scope or practice
of the claimed formulations.
[00427] The compound may be suspended in micronized or other suitable form
or may be derivatized to produce a more soluble active product or to produce a
prodrug. The form of the resulting mixture depends upon a number of factors,
including the intended mode of administration and the solubility of the compound in
the selected carrier or vehicle. The effective concentration is sufficient for
ameliorating the symptoms of the condition and may be empirically determined.

3. Lyophilized powders
[00428] Of interest herein are also lyophilized powders, which can be
reconstituted for administration as solutions, emulsions and other mixtures. They
may also be reconstituted and formulated as solids or gels.
[00429] The sterile, lyophilized powder is prepared by dissolving a compound
provided herein, or a pharmaceutically acceptable derivative thereof, in a suitable
solvent. The solvent may contain an excipient which improvcs the stability or other
pharmacological component of the powder or reconstituted solution, prepared from
the powder. Excipients that may be used include, but are not limited to, dextrose,
sorbital, fructose, corn syrup, xylitol, glycerin, glucose, sucrose, hydroxypropyl-beta-
cyclodextrin (HPBCD) or other suitable agent. The solvent may also contain a buffer,
such as citrate, sodium or potassium phosphate or other such buffer known to those of
skill in the art at, typically, about neutral pH. Subsequent sterile filtration of the
solution followed by lyophilization under standard conditions known to those of skill
in the art provides the desired formulation. Generally, the resulting solution will be
apportioned into vials for [yophilization. Each vial will contain a single dosage (10-
1000 mg, 100-500 mg, 10-500 mg, 50-250 mg or 25-100 mg) or multiple dosages of
the compound. The lyophilized powder can be storcd under appropriate conditions,
such as at about 4°C to rt.
[00430) Reconstitution of this lyophilized powder with water for injection
provides a formulation for use in parenteral administration. For reconstitution, about
1-50 mg, about 5-35 mg, or about 9-30 mg of lyophilized powdcr, is added per mL of
sterile water or other suitable carrier. The precisc amount depends upon the selected
compound. Such amount can be cmpirically determined.

4. Topical administration

100



WO 2011/088045 PCT/US2011/020836

[00431) Topical mixtures arc prepared as described for the local and systemic &=
administration. The resulting mixture may be a solution, suspension, emulsions or the
like and are formulated as creams, gels, ointments, emulsions, solutions, elixirs,
lotions, suspensions, tinctures, pastes, foams, aerosols, irrigations, sprays,
suppositories, bandages, dermal patches or any other formulations suitable for topical
administration.
[00432] The compounds or pharmaceutically acceptable derivatives thercof
may be formulated as aerosols for topical application, such as by inhalation. These
formulations for administration to the respiratory tract can be in the form of an aerosol
or solution for a nebulizer, or as a microfinc powder for insufflation, alone or in
combination with an inert carrier such as lactose. In such a case, the particles of the
formulation will typically have diameters of less than 50 microns or less than 10
microns.
[00433] The compounds may be formulated for local or topical application,
such as for topical application to the skin and mucous membranes, such as in the eye,
in the form of gels, creams, and lotions and for application to the eye or for
intracisternal or intraspinal application. Topical administration is contemplated for
transdermal delivery and also for administration to the eyes or mucosa, or for
inhalation therapies. Nasal solutions of the active compound alone or in combination
with other pharmaceutically acceptable excipients can also be administered.
[00434] These solutions, particularly those intended for ophthalmic use, may be
formulated as 0.01% - 10% isotonic solutions, pH about 5-7, with appropriate salts.

5. Compositions for other routes of administration
[00435] Other routes of administration, such as topical application, transdermal
patches, and rectal administration are also contemplated herein.
[00436] For example, pharmaceutical dosage forms for rectal administration
are rectal suppositories, capsules and tablets for systemic effect. Rectal suppositories
are used herein mean solid bodies for insertion into the rectum which melt or soften at
body temperature releasing one or more pharmacologically or therapeutically active
ingredients. Pharmaceutically acceptable substances utilized in rectal suppositories
are bases or vehicles and agents to raisc the melting point. Examples of bases include
cocoa butter (theobroma oil), glycerin-gelatin, carbowax (polyoxyethylene glycol)

and appropriate mixtures of mono-, di- and triglycerides of fatty acids. Combinations
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of the various bases may be used. Agents to raise the melting point of suppositories
include spermaceti and wax. Rectal suppositories may be prepared either by the
compressed method or by molding. The typical weight of a rectal suppository is
about 2 to 3 gm.
[00437] Tablcts and capsules for rectal administration are manufactured using
the same pharmaceutically acceptable substance and by the same methods as for
formulations for oral administration.

D. EVALUATION OF THE ACTIVITY OF THE COMPOUNDS
[00438] Standard physiological, pharmacological and biochemical procedures
are available for testing the compounds to identify those that possess biological
activities that modulate the activity of Aurora kinases, including wild type and
mutant Aurora kinases.
[00439] Such assays include, for example, biochemical assays such as binding
assays, radioactivity incorporation assays, as well as a variety of cell based assays.
[00440] Exemplary cell bascd assay methodologies include, but are not limited
to measurement of histone H3 phosphorylation in a cellular assay to determine the
compounds’ ability to inhibit the ability of the Aurora B kinase to phosphorylate
serine 10 of the histone H3 enzyme (HH3) during mitosis in human cells and
proliferation assay to determine anti-proliferative activity of the compounds based on
the detection of BrdU (bromodeoxyuridine), a synthetic thymidine analog that is
incorporated into the genomic DNA of proliferating cells which is then detected with
peroxidase-conjugated anti-BrdU antibody (anti-BrdU-POD).
[00441] Cells useful in the assays include cells with wildtype or mutated forms.
Suitable cclls include those derived through cell culture from patient samples as well
as cells derived using routine molccular biology techniques, e.g., retroviral
transduction, transfection, mutagenesis, etc.

E. METHODS OF USE OF THE COMPOUNDS AND
COMPOSITIONS

[00442) Also provided herein are methods of using the discloscd compounds
and compositions, or pharmaceutically acceptable salts, solvates or hydratcs thereof,
for the treatment, prevention, or amelioration of a disease or disorder that is mediated
or otherwise affected via Aurora kinase activiy or one or more symptoms of diseases

or disorders that are mediated or otherwise affected via Aurora kinase activity, such
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as, for example, cancer, bone diseases, inflammatory diseases, autoimmune diseases,
metabolic discases, viral diseases, fungal diseases, neurological and {
neurodegenerative disorders, Alzheimer's disease, allergies and asthma,
cardiovascular diseases, and hormone related diseases. Aurora kinase can be wild
type and/or mutant form of Aurora kinase.

[00443] The cancers that can be treated with compounds of Fomu]a D
include, but are not limited to, for example, carcinoma, including, for example, that of
the bladder, breast, colon, kidney, liver, lung (including small cell lun‘g cancer),
esophagus, gall bladder, ovary, pancreas, stomach, cervix, thyroid, prostate, and skin
(including squamous cell carcinoma); hematopoietic tumors of lymphoid lineage,
such as, for example, lcukemia, acute lymphocytic leukemia, acute lypphoblastic
leukemia, B-cell lymphoma, T-cell lymphoma, Hodgkins lymphoma, non-Hodgkins
lymphoma, hairy cell lymphoma, and Burkett's lymphoma; hematopoietic tumors of
myeloid lineage, such as, for example, acute and chronic myelogenou‘s leukemia,
myelodysplastic syndrome, and promyelocytic leukemia; tumors of mesenchymal
origin, including, for example, fibrosarcoma and rhabdomyosarcoma;' tumors of the
central and peripheral nervous system, including, for example, astrocytoma,
neuroblastoma, glioma, and schwannomas; and other tumors, such as, for example,
melanoma, seminoma, teratocarcinoma, osteosarcoma, xeroderma pigmentosum,
keratoacanthoma, thyroid follicular cancer, and Kaposi's sarcoma.

[00444] Further inhibitors of Aurora kinases may act as reversible cytostatic
agents, thereby making such inhibitors useful to treat any disease proc[ess featuring
abnormal cellular proliferation, e.g., benign prostatic hyperplasia, familial
adenomatosis polyposis, neuro-fibromatosis, atherosclerosis, pulmonary fibrosis,
arthritis, psoriasis, glomerulonephritis, restenosis following angioplasty or vascular
surgery, hypertrophic scar formation, inflammatory bowel disease, transplantation
rejection, endotoxic shock, and fungal infections.

[00445] In certain embodiments, compounds of Formula (1) modulate
apoptosis, and therefore are useful in treating cancer, including but not limited to, for
example, the cancers already mentioned herein above; treating viral infections,
including but not limited to, for cxample, herpes virus, pox virus, Epstein-Barr virus,
Sindbis virus, and adenovirus; preventing AIDS from developing in HIV-infected

individuals; trcating autoimmune diseases, including but not limited to, for example,
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systemic lupus, erythematosus, autoimmune mediated glomerulonephritis, rheumatoid
arthritis, psoriasis, inflammatory bowel disease, and autoimmune diabetes mellitus;
treating neurodegenerative disorders, including but not limited to, for example,
Alzheimer's disease, AIDS-related dementia, Parkinson's disease, amyotrophic lateral
sclerosis, retinitis pigmentosa, spinal muscular atrophy, and cerebellar degeneration;
treating myelodysplastic syndromes; treating aplastic anemia; treating ischemic injury
associated with myocardial infarctions, strokes, and reperfusion injury; treating
arrhythmias; treating artherosclerosis; treating toxin-induced or alcohol related liver
diseases; treating hematological diseases, including but not limited to, for example,
chronic anemia and aplastic anemia; treating degenerative diseases of the
musculoskeletal system, including but not limited to, for example, osteoporosis and
arthritis; treating aspirin-sensitive rhinosinusitis; treating cystic fibrosis; treating
multiple sclerosis; treating kidney discases; and treating cancer pain.
[00446]  In certain embodiments, compounds of Formula (I) are useful in treatment
of rheumatoid arthritis.
[00447]  In certain embodiments, compounds of Formula (I) modulate the level of
cellular RNA and DNA synthesis, and as a result are useful in treating viral infections,
including but not limited to, for example, HIV; human papilloma virus; herpes virus;
pox virus; Epstein-Barr virus; Sindbis virus; and adenovirus.
[00448] In certain embodiments, compounds of Formula (I) are also useful in
the chemoprevention of cancer. Chemoprevention is defined as inhibiting the
development of invasive cancer by blocking the initiating mutagenic event, by
blocking progression of pre-malignant cells that have already suffered an insult, or by
inhibiting tumor relapse.
100449} In certain embodiments, compounds of Formula (I) are useful in
inhibiting tumor angiogenesis and metastasis.

F. COMBINATION THERAPY
[00450] Furthermore, it will be understood by those skilled in the art that the
compounds, isomers and pharmaceutically acceptable derivatives provided herein,
including pharmaceutical compositions and formulations containing these
compounds, can be used in a wide variety of combination therapies to treat the
conditions and diseases described above. Thus, also contemplated herein is the use of

compounds, isomers and pharmaceutically acceptable derivatives provided herein in
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combination with other active pharmaceutical agents for the treatment of the
disease/conditions described herein.

[00451] In one embodiment, such additional pharmaceutical agents include
without limitation anti-cancer agents, including chemotherapeutic agents and anti-
proliferative agents; anti-inflammatory agents and immunomodulatory agents or
immunosuppressive agents.

[00452] In certain embodiments, the anti-cancer agents include anti-metabolites
(e.g., 5-fluoro-uracil, cytarabine, methotrexate, fludarabine and others),
antimicrotubule agents (e.g., vinca alkaloids such as vincristine, vinblastine; taxanes
such as paclitaxel and docetaxel), alkylating agents (e.g., cyclophosphamide,
melphalan, carmustine, nitrosoureas such as bischlorocthylnitrosurca and
hydroxyurca), platinum agents (e.g. cisplatin, carboplatin, oxaliplatin, satraplatin and
CI-973), anthracyclines (e.g., doxrubicin and daunorubicin), antitumor antibiotics
(e.g., mitomycin, idarubicin, adriamycin and daunomycin), topoisomerase inhibitors
(e.g., etoposide and camptothecins), anti-angiogenesis agents (e.g. Sutent®, sorafenib
and Bevacizumab) or any other cytotoxic agents, (e.g. estramustine phosphate,
prednimustine), hormones or hormone agonists, antagonists, partial agonists or partial
antagonists, kinase inhibitors (such as imatinib), and radiation treatment.

[00453] In certain embodiments, the anti-inflammatory agents include matrix
metalloproteinase inhibitors, inhibitors of pro-inflammatory cytokines (e.g., anti-TNF
molccules, TNF soluble receptors, and I1.1) non-steroidal anti-inflammatory drugs
(NSAIDs) such as prostaglandin synthase inhibitors (e.g., choline magnesium
salicylate and salicylsalicyclic acid), COX-1 or COX-2 inhibitors, or glucocorticoid
receptor agonists such as corticosteroids, methylprednisone, prednisone, or cortisone.
[00454) The compound or composition provided herein, or pharmaceutically
acceptable derivative thereof, may be administered simultaneously with, prior to, or
after administration of one or more of the above agents.

[00455] Pharmaceutical compositions containing a compound provided herein
or pharmaceutically acceptable derivative thereof, and one or more of the above
agents are also provided.

[06456] Also provided is a combination therapy that treats or prevents the onset
of the symptoms, or associated complications of cancer and related diseases and

disorders comprising the administration to a subject in need thereof, of one of the
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compounds or compositions disclosed herein, or pharmaceutically acceptable
derivatives thereof, with one or more anti-cancer agents.

G. PREPARATION OF COMPOUNDS
[00457] Starting materials in the synthesis examples provided herein are either
available from commercial sources or via literature procedures (e.g., March Advanced
Organic Chemistry: Reactions, Mechanisms, and Structure, (1992) 4th Ed.; Wiley
Interscience, New York). All commercially available compounds were used without
further purification unless otherwise indicated. DMSO-ds (Cambridge Isotope
Laboratories), CD;0D (Alrdrich) and CDCl; (99.8% D, Cambridge Isotope
Laboratories) were used in all experiments as indicated. Proton ( 'H) nuclear magnetic
resonance (NMR) spectra were recorded on a Bruker Avance 300 MHz NMR
spectrometer, Significant peaks are tabulated and typically include: number of
protons, and multiplicity (s, singlet; d, double; t, triplet; q, quartet; m, multiplet; br s,
broad singlet). Chemical shifts are reported as parts per million () relative to
tetramethylsilane. Low resolution mass spectra (MS) were obtained as electrospray
ionization (EST) mass spectra, which were recorded on a Shimadzu HPLC/MS
instrument using reverse-phase conditions (acetonitrile/water, 0.05% acetic acid).
Preparative HPLC was performed using Varian HPLC systems and Phenomencx
columns, Flash chromatography was performed using Merck Silica Gel 60 (230-400
mesh) following standard protocol (Still et al. (1978) J. Org. Chem. 43:2923).
[00458] It is understood that in the following description, combinations of
substituents and/or variables of the depicted formulae are permissible only if such
contributions result in stable compounds under standard conditions.
[00459] It will also be appreciated by those skilled in the art that in the process
described below the functional groups of intermediate compounds may need to be
protected by suitable protecting groups. Such functional groups include hydroxy,
amino, mercapto and carboxylic acid. Suitable protecting groups for hydroxy include
trialkylsilyl or diarylalkylsilyl (e.g., +-butyldimethylsilyl, +-butyldiphenylsilyl or
trimethylsilyl), tetrahydropyranyl, benzyl, and the like. Suitable protecting groups for
amino, amidino and guanidino include r-butoxycarbonyl, benzyloxycarbony!, and the
like. Suitable protecting groups for mercapto include -C(O)-R (where R is alkyl, aryl
or aralkyl), p-methoxybenzyl, trityl and the like. Suitable protecting groups for

carboxylic acid include alkyl, aryl or aralkyl esters.
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[00460) Protecting groups may be added or removed in accordance with
standard techniques, which are well-known to those skilled in the art and as described
herein. The use of protecting groups is described in detail in Green, T.W. and P.G.M.
Wutz, Protective Groups in Organic Synthesis (1991), 2nd Ed., Wiley-Interscience.
[00461] One of ordinary skill in the art could easily ascertain which choices for
each substituent are possible for the reaction conditions of each Scheme. Moreover,
the substituents are selected from components as indicated in the specification
heretofore, and may be attached to starting materials, intermediates, and/or final
products according to schemes known to those of ordinary skill in the art.

[00462] Also it will be apparent that the compounds provided herein could
exist as one or more isomers, that is E/Z isomers, enantiomers and/or diastereomers.
Compounds of formula (I) may be generally prepared as depicted in the following
schemes, unless otherwise noted, the various substituents are as defined elsewhere
herein.

Standard abbreviations and acronyms as defined in J. Org. Chem. 2007 72(1): 23A-

24A are used herein. Additional abbreviations are provided below:

DAST (diethylamino)sulfur trifluoride

DCM dichloromethane

Deoxo-Fluor Bis(2-methoxyethyl)aminosulfur trifluoride

Dess-Martin t,1,1-Triacetoxy-1,1-dihydro-1,2-benziodoxol-

periodinane 3(1h)-one

DIEA diisopropylethylamine

EDCI N-(3-Dimethylaminopropyl)-IN'-
ethylcarbodiimide hydrochloride

EtOAc ethyl acetate

FtOH ethanol

HATU O-(7-Azabenzotriazol-1-yl)-N,N,N’ N'-
tetramethyluronium hexafluorophosphate

HOAc acetic acid

HOBt N-hydroxybenzotriazole

LCMS Tandem high pressure liquid chromatography-
mass spectrometry

MeOH methanol

TEA Triethylamine

Trityl Triphenylmethyl
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[00463] In the following schemes, the variables are as described herein for
compounds of Formulae I - XVL

[00464] In certain embodiments, compounds of formula (I} are prepared
according to the synthetic routes outlined in Scheme 1. The commercially available 2-
cyanopyrrole 1 and substituted 2-cyanopyrroles 1 are aminated by reacting with
chloroamine under strong basic condition to give the corresponding 1-amino-2-
cyanopyrrales 2. The cyano group of 2 can be hydrolyzed to carboxamides 3 using an
aqueous base, such as potassium hydroxide or sodium hydroxide. Compounds 3 can
be cyclized by reacting with alkyl chlorotormate and pyridine at elevated temperature
to give the pyrrolo(1,2-f][1,2,4]triazine-2,4(1H,3H)-diones (4). Chloro-dehydration
of 4 using phosphoryl oxychloride catalyzed by N,N-dimethylacetamide with base,
such as N,N-diisopropylethylamine, can lead to the formation of 2,4-
dichloropyrrolo[1,2-f]{1,2,4]triazines (5). The 4-position chloride of § can be
regioselectively displaced by an arylamine or a heteroarylamine in the presence of KI
and DIEA as base to give compounds 6. Under elevated temperature with base, such
as potassium carbonate, the 2-position chloride of 6 can be displaced by 4-amino-aryl-
mercaptan to give compounds 7. Compounds 7 can be acylated with chloroacetyl
chloride to give compounds 8. The chloride of 8 can be displaced with a variety of

amines, including pyrrolidines, to give compounds 9.

Scheme 1: General synthesis of Aurora compounds:
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[00465) In another embodiment, compounds of formula (I) are prepared
according to the synthetic routes outlined in Scheme 2 without going through 2,4-
dichloropyrrolo[1,2-f][1,2,4]triazines. The commercially available mcthyl 2-pyrrole
carboxylate and rcadily available substituted methyl 2-pyrrole carboxylates 10 are
aminated by reacting with chloroamine under strong basic condition to give the
corresponding 1-amino-2-pyrrole carboxylates 11. Reacting 11 with
benzoylisothiocyanate provided 1-(3-benzoylthioureido)- | H-pyrrole-2-carboxylates
12. Cyclization can be realized under basic condition with bases such as sodium
ethoxide to give 2-mercaptopyrrolo{1,2-f][1,2,4]triazin-4-ols 13. A nucleophilic
substitution of mercaptans 13 with fluorine-substituted nitroarenes under basic
condition at elevated temperature can generate the diarylsulfides 14. Chloro-
dehydration of 14 yield 4-chloropyrrolo[1,2-f]{1,2,4]triazines 15. The 4-chloride of
15 can be displaced by an arylamine or a heteroarylamine using KI as catalyst and
DIEA as base to give compounds 16. Reduction of the nitro group of 16 using a
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number of reducing agents, such as tin(II) chloride, in solvents such as EtOH, would
provide anilines 17. Compounds 17 can be acylated with chloroacetyl chloride to
give compounds 18. The chloride of 18 can be displaced with a variety of amines,
including pyrrolidines, to give compounds 19. Alternatively, 2-mercaptopyrrolo[1,2-
f]{1,2,4]triazin-4-ols 13 may undergo aminolysis to yield the carboxamide 3 and
proceed as described in Scheme | to produce compounds 9.

Scheme 2: General synthesis of Aurora compounds without going through 2,4-
dichloropyrrolotriazine:

R
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[00466] In an illustrative method, compounds of formula (1), such as 6-

chloropyrrolo[1,2-1][1,2,4]triazine analogs may be routincly prepared according to the
synthetic route outlined in Scheme 3. The commercially available 2,2,2-trichloro-1-
(1H-pyrrol-2-yDethanone 20 can be regioselectively chlorinated with chlorination
agents, not limited to sulfuryl chloride, to give 2,2,2-trichloro-1-(4-chloro-1H-pyrrol-
2-yDhethanone 21. Methanolysis of 21 with sodium methoxide can yield methyl
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carhoxylate 22, which can then be subsequently transformed to the desired compound

23 as described in Scheme | or 2.

Scheme 3: General synthesis of 6-chlore and 6-bromo substituted pyrroltriazine

analogs:
fR\ C\C' _sulfuryl chioride 7\ NS NaOMe, MeOH 7
- ol - OMe
N ¢ DCM N N
Ho8 H 0o H o
20 gu 2 22
@—(Rﬂ)n
HN
p— N
[ pe NN
— ° NTY
\ N‘N//]\S ;‘31’/\ L oNa,
(R¥m
23
[00467] A similar sequence can be adapted for making the 6-bromo
pyrrolotriazine analogs.
[00468] In an illustrative method, compounds of formula (I}, such as 6-

fluoropyrrolo[1,2-f][1,2,4]triazine analogs may be routinely prepared according to the
synthetic routes outlined in Scheme 4. Treatment of methyl N-tert-butyloxycarbonyl-
4-oxopyrrolidine-2-carboxylate with DAST or Deoxo-Fluor can lead to
difluoropyrrolidine 25. Oxidation and dehydrofluorination of the pyrrolidine ring of
25 to pyrrole 26 can be realized with oxidizing agents, such as manganese dioxide.
Compound 26 can then be transformed to the fluorinated compounds 27 as described
in Scheme 1 or 2.

Scheme 4: General synthesis of 6-fluoro substituted pyrroltriazine analogs:
F

Q F,
N~ COOMe —» COOMe ——u N~ COOMe

N

boc doc oM
24 25 26
R21
- . @—(R%
AR . HN
= N N
F
AT T e,
(R%m
27
[00469] In an illustrative method, compounds of tormula (I), such as 6-amino-

substituted pyrrolo[1,2-f][1,2,4]triazine analogs may be routinely prepared according

to the synthetic routes outlined in Scheme 5. The commercially available 2-methyl 4-
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nitro- 1 H-pyrrole-2-carboxylate 28 can be converted to compounds 29 by following
the steps described in Scheme 2. The nitro group of 29 can then be reduced to an
amino group using a variety of reducing agents, one of which can be Raney Ni under
a hydrogen atmosphere to give 30. The amino group of 30 can then by acylated with
bromoacetic anhydride or chloroacety! chloride to give acetamides 31. Substitution

with a variety of amines can then afford the desired compounds 32.
Scheme 5: General synthesis of 6-nitrogen substituted pyrrolotriazine
derivatives:
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[00470] In an illustrative method, compounds of formula (1), such as 6-

hydroxymethyl-substituted pyrrolo[1,2-f][1,2,4]triazine analogs and 6-aminomethyl-
substituted pyrrolo[1,2-f][1,2,4]triazine analogs may be routinely prepared according
to the synthetic routes outlined in Scheme 6. The commercially available dimethyl
1H-pyrrole-2,4-dicarboxylate 33 can be converted to compounds 34 by following the
steps described in Scheme 1. The compounds 34 can be further transformed to

compounds 35 by following the steps described in Scheme 1. The carboxylate group
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of 35 can then be reduced to give the hydroxymethyl analogs 36. Oxidation of the
hydroxyl group of 36 to aldehyde 37 can be realized with different oxidizing agents,
such as manganese dioxide. Reductive amination using a variety of amines, under a

variety of conditions, can afford the aminomethyl analogs 38.

Scheme 6: General synthesis of 6-carbon substituted pyrrolotriazine derivatives-
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[00471] Similarly, in an illustrative method, compounds of formula (I), such as

6-carboxamide-substituted pyrrolo[1,2-f][1,2,4]triazine analogs may be routinely
prepared according to the synthetic routes outlined in Scheme 7. The carboxylate

analogs 35 can be hydrolyzed to give the carboxylic acids 39. Amide bond formation
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using a variety of coupling reagents, such as TBTU, provides the carboxamide

analogs 40.

Scheme 7: General synthesis of 6-carbon substituted pyrrolotriazine derivatives-
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[00472] In an illustrative method, compounds of formula (I), such as 7-chloro-

substituted or 7-fluoro-substituted-pyrrolo[1,2-t][1,2,4]triazine analogs may be
routinely prepared according to the synthetic routes outlined in Scheme 8. The
dichloropyrrolotriazine 41 can be chlorinated with NCS in solvents such as
acetonitrile to give 7-chloropyrrolotriazine 42, which can then be transformed to the
chlorinated compounds 43 as described in Scheme . Similarly, fluorination of 41 can
be realized with agents such as SelectFluor to give 7-fluoropyrrolotriazine 44, which
can then be transformed to the fluorinated compounds 45 as described in Scheme 1 or

2.

Scheme 8: General synthesis of 7-substituted pyrrolotriazine derivatives
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[00473] The subject matter has been described in an illustrative manner, and it

is to be understood that the terminology used is intended to be in the nature of
description rather than of limitation. Thus, it will be appreciated by those of skill in
the art that conditions such as choice of solvent, temperature of reaction, volumes and
reaction time may vary while still producing the desired compounds. In addition, on¢
of skill in the art will also appreciate that many of the reagents provided in the
following examples may be substituted with other suitable rcagents. See, e.g., Smith
& March, Advanced Organic Chemistry, 5™ ed. (2001). Such changes and
modifications, including without limitation those relating to the chemical structures,
substituents, derivatives, intermediates, syntheses, formulations and/or methods of use
provided herein, may be made without departing from the spirit and scope thereof.
U.S. patents and publications referenced herein are incorporated by reference.
EXAMPLES
[00474] The embodiments described above are intended to be merely
exemplary, and those skilled in the art will recognize, or will be able to ascertain
using no more than routine experimentation, numerous equivalents of specific
compounds, materials, and procedures. All such equivalents are considered to be
within the scope of the claimed subject matter and are encompassed by the appended

claims.

Example 001
Preparation of 2-(cyclopropylamino)-N-(4-(4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-ylthio)phenyl)acetamide

[00475] Example 001A: 2-bromo-N-(4-(4-(5-methyl-1H-pyrazol-3-

ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-ylthio)phenyl)acetamide was synthesized
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using a procedure analogous to that described in Example 016B, substituting
bromoacetic anhydride for the chloroacetyl chloride used in Example 016B.

[00476] Example 001B: To a solution of bromidc from Example 001 A (50 mg,
0.109 mmol ) in DMF (2 mL) was added cyclopropylamine (0.5 mL) and the mixture
was heated in a sealed tube at 120°C for 6 h. Formation of the product was
determined by LCMS. The crude reaction mixture was purified by preparative HPLC
(Phenomenex phenylhexyl reverse phase column) eluting with a gradient of solvent B
(0.05% HOACc/CH;CN) in solvent A (0.05% HOAc/H,0) to afford 2-
(cyclopropylamino)-N-(4-(4-(5-methyl- 1H-pyrazol-3-ylamino)pyrrolo[1,2-£]{1,2,4]
triazin-2-ylthio)phenyl)acetamide as a white solid (21 mg, 44 %). "H NMR (300
MHz, DMSO-dq) 8 12.05 (s, 1H), 10.60 (s, 1H), 10.05 (s, 1H), 7.75 (d, 2H), 7.55 (m,
3H), 6.55 (s, 1H), 5.60 (s, 1H), 3.30 (s, 2H), 2.20 (m, 1H), 2.05 (s, 3H), 0.45-0.20 (m,
4H); LCMS (ESI) m/z 435 (M+H)".

The following compounds were prepared using a procedure similar to that described
in Example 1 optionally with DIEA, KI or TBAL

Exam. | Structure Compound name LC
No. MS
1-1 N-NH 2-(diethylamino)-N-(4- | 451
M p— ((4-((5-methyl-1H-
HN
H pyrazol-3-

N N\"/\N/\ yl)amino)pyrrolo[2,1-
S o L lazi

f][1,2,4]triazin-2-
vhthio)phenyl)acetami
de

1-11 N-NH N-(4-((4-((5-methyl- 471

/k)_ 1H-pyrazol-3-
/@ yl)amino)pyrrolo[2,1-
f[1,2,4]triazin-2-

N 3a
\ N. /1\ /©/ \ﬂ/\ ylthio)phenyl)-2-

(phenylamino)acetami

de
[-HI1 H 2-(cyclopentylamino)- | 463
Nl’ p N-(4-((4-((5-methyl-
1H-pyrazol-3-
\n/\ ylamino)pyrrolo{2,1-
N t}[1,2,4]triazin-2-

\ N. /[\ /©/ yDthio)phenyl)acetami

de
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Exam.
No.

Structure

Compound name

LC
MS

-1V

2-(benzylamino)-N-(4-
((4-((5-methyl-1H-
pyrazol-3-
yl)amino)pyrrolo[2,1-
f]{1,2,4]triazin-2-
yl)thio)phenyljacetami
de

485

N-(4-((4-((5-methyl-
1H-pyrazol-3-
yl)amino)pyrrolo[2,1-
f][1,2.4]triazin-2-
yDthio)phenyl)-2-
morpholinoacetamide

465

1-VI

(R)-N-(4-((4-((5~
methyl-1H-pyrazol-3-
yDamino)pyrrolo[2,1-
f][1,2 4]triazin-2-
yl)thio)phenyl)-2-((1-
phenylethyl)amino)ace
tamide

499

1-VII

2-((1-hydroxy-2-
methylpropan-2-
ylhamino)-N-(4-((4-
((5-methyl-1H-
pyrazol-3-
yl)amino)pyrrolo[2,1-
f1{1,2,4]triazin-2-
yhithio)phenyl)acetami
de

467

1-
VIII

(8)-N-(4-((4-((5-
methyl-1H-pyrazol-3-
yl)amino)pyrrolo[2,1-
f][1,2,4]triazin-2-
yDthio)phenyl)-2-((1-
phenylethyl)amino)ace
tamide

499

1-IX

2-((3-
methoxyphenyl)amino)
-N-(4-((4-((5-methyl-

1 H-pyrazol-3-
yl)amino)pyrrolo[2,1-
f1{1,2,4]triazin-2-
yhithio)phenyl)acetami
de

501
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Exam.
No.

Structure

Compound name LC
MS

N-(4-((4-((5-methyl- 486
[ H-pyrazol-3-
yDamino)pyrrolo[2,1-
f][1,2,4]triazin-2-
ylthio)phenyl)-2-
(pyridin-3-
ylmethyl)amino)aceta
mide

1-XI

N-(4-((4-((5-methyl- 49?2
|H-pyrazol-3-
ylamino)pyrrolo[2,1-
f1[1,2,4]triazin-2-
yDthio)phenyl)-2-(5-
oxo-1,4-diazepan-1-
yacetamide

1-XI11

N-(4-((4-((5-methyl- 478
1H-pyrazol-3-
yl)amino)pyrrolo[2,1-
f][1,2,4]triazin-2-
yDthio)phenyl)-2-(4-
methylpiperazin-1-
yl)acetamide

1-
XHI

2-(4-hydroxypiperidin- | 479
-y 1)-N-(4-((4-((5-
methyl-1H-pyrazol-3-
yDamino)pyrrolo[2,1-
fi[1,2.4]triazin-2-
yl)thio)phenyl)acetami
de

1-
X1V

2-(1,1- 513
dioxidothiomorpholino
)-N-(4-((4-((5-methyl-
1H-pyrazol-3-
yl)amino)pyrrolo{2,1-
f]{1.2,4]triazin-2-
yhithio)phenyl)acetami
de

I-
XV

2-(4- 493
(hydroxymethyl)piperi
din-1-y1)-N-(4-((4-((5-
methyl-1H-pyrazol-3-
ylyamino)pyrrolo[2,1-
f][1,2,4]triazin-2-
yDthio)phenyl)acetami
de
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Exam.

Structure

Compound name

LC
MS

1-
XVI

2-(4-(2-
hydroxyethyl)piperazin
~1-y1)-N-(4-((4-((3-
methyl-1H-pyrazol-5-
ylamino)pyrrolo[2,1-
f]{1,2,4]triazin-2-
yDthio)phenyl)acetami
de

508

1-
XVl

(8)-2-((1-
hydroxypropan-2-
yl)amino)-N-(4-((4-
((5-methyl-1H-
pyrazol-3-
yl)amino)pyrrolo[2,1-
f]{1,2,4]triazin-2-
yD)thio)phenyl)acetami
de

453

1-
XVII

2-((2-(2-
hydroxyethoxy)ethyl)a
mino)-N-(4-((4-((3-
methyl-1H-pyrazol-5-
yl)amino)pyrrolo[2,1-
f][1,2,4]triazin-2-
yDthio)phenyl)acetami
de

483

1-
XIX

OH

2-(4-(2-
hydroxyethyl)piperidin
-1-y1)-N-(4-((4~((5-
methyl-1H-pyrazol-3-
ybhamino)pyrrolo[2,1-
f][1,2,4]triazin-2-
yhthio)phenyl)acetami
de

507

HN NH»

(R)-1-(2-((4-((4-((5-
methyl-1H-pyrazol-3-
yDamino)pyrrolo[2,1-
f][1,2,4]triazin-2-
yhthio)phenyl)amino)-
7.
oxoethylpyrrolidine-
2-carboxamide

492

1-
XXI

(R)-2-((1-
hydroxypropan-2-
yDamino)-N-(4-((4-
({(5-methyl-1H-
pyrazol-3-
ylamino)pyrrolo{2,1-

453
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Exam.
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Structure

Compound name LC
MS

fi[1,2,4]triazin-2-
yhthio)phenyl)acetami
de

1-
XX1

2-(4-aminopiperidin-1- | 478
YD-N-(4-((4-((5-
methyl-1H-pyrazol-3-
yl)amino)pyrrolo{2,1-
f1[1,2,4]triazin-2-
yhthio)phenyl)acetami
de

1-
XXII

(R)-N-(4-((4-((5-ethyl- | 493
1H-pyrazol-3-
yl)amino)pyrrolof2,1-
f][1,2,4]triazin-2-
yD)thio)phenyl)-2-(2-
(hydroxymethyl)pyrrol
idin-1-yl)acetamide

l-
XXI

2-((2- 466
(dimethylamino)ethyl)
amino)-N-(4-((4-((5-
methyl-1H-pyrazol-3-
yl)amino)pyrrolof2,1-
f]{1,2,4]triazin-2-
yhthio)phenyl)acetami
de

1-
XXV

2-((3- 480
(dimethylamino)propyl
Yamino)}-N-(4-{(4-((5-
methyl-1H-pyrazol-3-
yhamino)pyrrolo[2,1-
f][1,2 4]triazin-2-
yl)thio)phenyl)acetami
de

1-
XXV

H
NY\N/\/\OH
o H

2-((3- 453
hydroxypropyl)amino)
-N-(4-((4-((5-methyl-
1H-pyrazol-3-
yl)amino)pyrrolo[2,1-
f1[1,2,4]triazin-2-
yhthio)phenyl)acetami
de

1-
XXV
I

N—-NH

HN

= NN

NN =
N‘N)\s

(8)-2-(2- 507
(hydroxymethyl)pyrrol
idin-1-yD)-N-(4-((4-((5-

isopropyl-1H-pyrazol-
3-

yl)amino)pyrrolo[2,1-
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Exam. | Structure Compound name LC
No. MS

f][1,2,4]triazin-2-
yhithio)phenyl)acetami

de
1- N*NH (R)-2-(2- 507
XXV ! (hydroxymcthyDpyrrol
111 idin-1-y1)-N-(4-((4-((5-

CK’\ W/\ isopropyl-1H-pyrazol-
\ N / 3-

ylyamino)pyrrolo[2,1-
f][1,2,4]triazin-2-
yhthio)phenyl)acetami

de
1- T‘IJ’NH N-(4-((4-((5-methyl- 506
XXI 4 | H-pyrazol-3-
X ¥ /\/(> yl)amino)pyrrolo[2,1-

\H/\N f][1,2,4]triazin-2-

\ N. )\ /©/ yDthio)phenyl)-2-((2-

(1-methylpyrrolidin-2-
yhethyl)amino)acetami
de

Example 002
Preparation of N-(4-(4-(5-Methyl-1H-pyrazol-3-ylamino)-6-(2-(piperidin-1-
yDacetamido)pyrrolo[1,2-f][1,2,4]triazin-2-
ylthio)phenyl)cyclopropanecarboxamide

[00477] Example 2 Step 1. Preparation of ethyl [-amino-4-nitro-1H-pyrrole-2-
carboxylate
To a suspension of sodium hydride (2.84 g, 118.6 mmol) in DMF (20 mL) was added
cthyl 4-nitro- 1 H-pyrrole-2-carboxylate (18.2 g, 98.8 mmol) in DMF (20 mL). The
mixture was stirred at rt for 1 h. Chloramine (395 mL, 118.6 mmol) was added and
the mixture was stirred at rt overnight, and then partitioned between ether (600 mL)
and water (700 mL). The ether layer was dried over magnesium sulfate and
concentrated. The residue was triturated with EtOAc to give N-(4-(4-(5-methyl-1H-
pyrazol-3-ylamino)-6-(2-(piperidin-1-yl)acetamido)pyrrolo[ 1,2-f][1,2,4 triazin-2-
ylthio)phenyl)cyclopropanecarboxamide (7.0g, 36%).

[00478] Example 002 Step 2: Preparation of 1-amino-4-nitro-1H-pyrrole-2-

carboxamide. Ammonia gas was bubblcd for 30 min into methanol in a pressure
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vessel at -10 °C, and then ethyl 1-amino-4-nitro- 1 H-pyrrole-2-carboxylate (7.0 g, 35
mmol) was added. The vessel was sealed and heated at 80 °C overnight. The mixture
was cooled and a solid was formed. Collection of the solid by filtration gave 1-

amino-4-nitro- 1 H-pyrrole-2-carboxamide (6.0 g, 100%).

1004791 Example 002 Step 3: Preparation of 6-nitropyrrolo[1,2-f]{1,2,4]triazine-
2,4(1H,3H)-dione To a mixture of 1-amino-4-nitro-1H-pyrrole-2-carboxamide (6.0 g,
35.3 mmol) and pyridine (3.10 mL, 38.4 mmol) in 1,4-dioxane was added slowly
ethyl chloroformate (3.67 mL, 38.4 mmol). The mixture was heated at reflux for 1 h,
and then concentrated under reduced pressure. The residue was melted and heated at
155 °C overnight. After cooling, the solid was triturated with MeOH to give 6-
nitropyrrolo[1,2-f][1,2,4]triazine-2,4(1 H,3H)-dione (5.0 g, 72%).

[00480] Example 002 Step 4: Preparation of 2,4-dichloro-6-nitropyrrolo[1,2-
f][1,2,4]triazine. To 6-nitropyrrolo[1,2-f][1,2,4]triazine-2,4(1H,3H)-dione (3.0 g,

15.4 mmol) were added phosphoryl chloride (40 mL) and triethylamine (1.09 mL,
7.82 mmol). The mixture was heated at reflux under an argon atmosphere. When
completed, the mixture was concentrated under reduced pressure overnight. The
residue was triturated with anhydrous diethyl ether several times. The combined ether
extracts were concentrated under reduced pressure to give 2,4-dichloro-6-

nitropyrrolo[ 1,2-f]{1,2,4]triazine (1.3 g, 37%).

[00481] Example 002 Step 5: Preparation of 2-chloro-N-(5-methyl-1H-pyrazol-3-
yl)-6-nitropyrrolo[1,2-f][ 1,2 ,4]triazin-4-amine: To a round bottom flask were added
potassium iodide (926 mg, 5.58 mmol), DMF, and 2 4-dichloro-6-nitropyrrolo[1,2-
f]f1,2,4]triazine (1.3 g, 5.58 mmol). The mixture was stirred at rt for 5 min then a
solution of 5-methyl-1 H-pyrazol-3-amine (650 mg, 6.69 mmol) in DMF was added
followed by diisopropylethylamine (0.97 mL, 5.58 mmol). The reaction was stirred at
rt for 2 h. The mixture was partitioned between EtOAc and saturated aq sodium
chloride, the organic phase was concentrated and the residue was triturated with
MeOH to give 2-chloro-N-(5-methyl-1H-pyrazol-3-yl)-6-nitropyrrolo{1,2-
f1[1,2,4]triazin-4-amine (750 mg, 46%).
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[00482] Example 002 Step 6: Preparation of N-(4-(4-( 5-methyl-1H-pyrazol-3-
ylamino)-6-nitropyrroloe[1,2-f][1,2,4]triazin-2-
yithio)phenyl)cyclopropanecarboxamide: To a suspension of potassium carbonate
(236 mg, 1.71 mmol) in DMF was added N-(4-
mercaptophenyl)cyclopropanecarboxamide (263 mg, 1.36 mmol) followed by a
solution of 2-chloro-N-(5-methyl-1H-pyrazol-3-yl)-6-nitropyrrolo[ 1,2-f][1,2,4]triazin-
4-amine (200 mg, 0.683 mmol) in DMF. The mixture was heated at 60 °C overnight,
then diluted with EtOAc and washed with water and brine. The organic layer was
concentrated and the crude residue was purified by reverse phase HPLC to give N-(4-
(4-(5-methyl-1H-pyrazol-3-ylamino)-6-nitropyrrolof | ,2-f][1,2,4]triazin-2-
ylthio)phenyl)cyclopropanecarboxamide (120 mg, 39%).

[00483] Example 002 Step 7: Preparation of N-(2-(4-acetamidophenylthio)-4-(5-
methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f][1,2,4] triazin-6-yl)-2-(piperidin-1-
ylacetamide. To a flask were added N-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)-6-
nitropyrrolo[1,2-f][1 ,2,4]triazin-2-ylthio)phenyl)cyclopropanecarboxamide (100 mg,
0.222 mmol), Raney nickel in MeOH, and THF, and the mixturc was placed under a
hydrogen atmosphere. When LCMS showed the reaction was complete, the mixture
was concentrated. To the residue in THF was added [ -bromoacetic anhydride (39.12
mg, 0.266 mmol) and the mixture was stirred at rt for 3 h under an argon atmosphere.
The mixture was concentrated to afford crude N-(4-(6-(2-bromoacetamido)-4-(5-
methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f][ 1 ,2,4]triazin-2-
ylthio)phenyl)cyclopropanecarboxamide. To this residue in DMF was added
piperidine (44 “L, 0.444 mmol), and the mixture was heated at 120 °C overnight.
Purification by HPLC followed by trituration with acetonitrile gave N-(2-(4-
acetamidophenylthio)-4-(5-methyl- 1 H-pyrazol-3-ylamino)pyrrolo[1 2-f][1,2,4]triazin-
6-yl)-2-(piperidin-1-yl)acetamide (9.5 mg, 8%). 1H NMR (300 MHz, DMSO-d6) C:
10.46 (br. s., 1H), 10.0 (s,1H), 7.86 (s, 1H), 7.70-7.80 (m, 2H), 7.51-7.61 (m, 4H),
7.23 (s, 1H), 5.57 (s, 1H), 3.0-3.15 (m, 2H), 1.91-2.13 (m, 4H), 1.46-1.67 (m, 4H),
0.69-0.94 (m, 10H); LCMS (ESI) m/z 546 (M + H)+.

The following compounds were prepared using a procedure similar to that described
in Example 2 optionally with DIEA, Kl or TBAL
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LC MS
(M+HY

2-1

N—NH

p HNT

N O

HO N ey NW/A
HN—Y N‘NJ\S@/ o}

(R)-N-(4-((6-(2-(2-
(hydroxymethylpyrroli
din-1-yl)acetamido)-4-
((5-methyl-1H-pyrazol-
3-yDamino)pyrrotof2,1-
f][1,2,4}triazin-2-
yhthio)phenyl)cyclopro
panecarboxamide

562

2-11

OH

N-(4-((6-(2-(4-
(hydroxymethyl)piperidi
n-1-yl)acetamido)-4-({5-
methyl-1H-pyrazol-3-
ylDamino)pyrrolo[2,1-
f1[1,2,4]triazin-2-
yDthio)phenyl)cyclopro
panecarboxamide

576

2-11

3-methyl-N-(4-((4-((5-
methyl-1H-pyrazol-3-
yDamino)-6-(2-
(piperidin-1-
ylacetamido)pyrrolo|2,
1-f][1,2,4}triazin-2-
yl)thio)phenyl)picolina
mide

597

N-(4-((4-((5-methyl-1H-
pyrazol-3-yl)amino)-6-
(2-
morpholinoacetamido)p
yrrolo[2,1-
f][1,2,4]triazin-2-
yhthio)phenyl)cyclopro
panecarboxamide

548

2-v

N-(4-((6-(2-
(cyclopropylamino)acet
amido)-4-((5-methyl-

I H-pyrazol-3-
yl)amino)pyrrolo[2,1-
f}[1,2,4]triazin-2-
yDthio)phenyl)cyclopro
panecarboxamide

518

2-VI

N-(4-((4-((5-methyl-1H-
pyrazol-3-yl)amino)-6-
(2-(pyrrolidin-1-
ylacetamido)pyrrolof2,
1-f][1,2 4]triazin-2-
yDthio)phenyl)cyclopro
panecarboxamide

532
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(M+HY

2-Vll

N-(@((6-(2-(2-2-
hydroxyethoxy)ethyl)a
mino)acetamido)-4-((S-
methyl-1H-pyrazol-3-
yDamino)pyrrolo{2,1-
f][1,2,4]triazin-2-
yDhthio)phenyl)cyclopro
panecarboxamide

566

Fa

Vil

(S)-N-(4-((6-(2-(2-
(hydroxymethyl)pyrroli
din-1-ybacetamido)-4-
((5-methyl-1H-pyrazol-
3-yDamino)pyrrolof2,1-
f][1,2,4]triazin-2-
yD)thio)phenyl)cyclopro
panecarboxamide

562

2-IX

HO

N
/_4 =" N m/A
N HN— N‘N/)\S 3

N-(4-((6-(2-(4-
hydroxypiperidin-1-
ylacetamido)-4-({5-
methyl-1H-pyrazol-3-
yl)amino)pyrrolo[2,1-
1][1,2,4]triazin-2-
yDthio)phenyl)cyclopro
panecarboxamide

2-X

N-(4-((6-(2-(4-(2-
hydroxyethyl)piperidin-
I-yDacetamido)-4-((5-
methyl-1H-pyrazol-3-
yl)amino)pyrrolo[2,1-
f]{1,2,4]triazin-2-
yljthio)phenyl)cyclopro
panecarboxamide

590

[\

-XI

N-(4-((4-((5-methyl-1H-
pyrazol-3-yl)amino)-6-
(2-(4-methylpiperazin-
1-
vhacetamido)pyrrolo[2,
1-f}[1,2,4]triazin-2-
yhthio)phenyl)cyclopro
panecarboxamide

561

2-X11

(R)-N-(4-((6-(2-(3-
hydroxypyrrolidin-1-
yhacetamido)-4-((5-
methyl-1H-pyrazol-3-
yhamino)pyrrolo[2,1-
f][1,2,4]triazin-2-
yhthio)phenyl)cyclopro
panecarboxamide

548
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Compound name

X1

(S)N-(4-((6-2-0- 548
hydroxypyrrolidin-1-
yhacetamido)-4-((5-
methyl-1H-pyrazoi-3-
yljamino)pyrrolof2,1-
f][1,2 4]triazin-2-
yl)ythio)phenyl)cyclopro
panecarboxamide

2.
XV

N-(4-((6-(2-(4-(2- 591
hydroxyethyl)piperazin-
1-yDacetamido)-4-((5-
methyl-1H-pyrazol-3-
ylamino)pyrrolo[2,1-
f][1,2,4]triazin-2-
yl)thio)phenyl)cyclopro
panecarboxamide

N-(4-((6-(2-(1,1- 596
dioxidothiomorpholino)
acetamido)-4-((3-
methyl-1H-pyrazol-3-
yl)amino)pyrrolo[2,1-
f){1,2,4]triazin-2-
ylithio)phenyl)cyclopro
panecarboxamide

2
XVI

(R)-2-(2- 619
(hydroxymethy!)pyrroli
din-1-y1)-N-(4-((4-((5-
methyl-1H-pyrazol-3-
yl)amino)-6-(2-
(piperidin-1-
yl)acetamido)pyrrolo{2,
1-f][1,2,4]triazin-2-
yDthio)phenyl)acetamid
e

Example 003

Preparation of 5-Chloro-1-methyl-N-(4-(4-(5-methyl-1H-pyrazol-3-

ylamino)pyrrolo|1,2-f}{1,2,4]triazin-2-ylthio)phenyl)-3-(trifluoromethyl)-1H-
pyrazole-4-carboxamide

[00484] 5-chloro-[-methyl-N-(4-(4-(5-methyl- 1 H-pyrazol-3-ylamino)pyrrolo[ 1,2~

f]{1,2,4]triazin-2-ylthio)phenyl)-3-(trifluoromethyl)- | H-pyrazole-4-carboxamide

was synthesized using a procedure analogous to that described in Example 004,

substituting 5-chloro-1-methyl-3-(trifluoromethyl)- 1 H-pyrazole-4-carboxylic acid for
the 2-trifluoromethylbenzoic acid used in Example 004. 22 %. 'H NMR (DMSO-d;)
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5 12.10 (br s, 1H), 10.80 (s, 1H), 10.70 (br s, 1H), 7.79 (d, 2H), 7.63 (d, 2II), 7.59 (m,
1H), 7.21 (LH, 5), 6.58 (s, 1H), 5.61 (s, 1H), 3.98 (s, 3H), 2.03 (s, 3H); LCMS (ESD)
m/z 548 (M + HY".

Example 004
Preparation of N-(4-(4-(5-Methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-
f][1,2,4]triazin-2-ylthio)phenyl)-2-(trifluoromethyl)benzamide

[00485] To a solution of 2-trifluoromethylbenzoic acid (30.9 mg, 0.162 mmol ) in
DMA (2 mL) was added PyBrop (89.6 mg, 0.210 mmol) and the mixture was stirred
for 10 min at ambicnt temperature, after which 2-(4-aminophenylthio)-N-(5-methyl-
1H-pyrazol-3-yl)pyrrolo[ 1,2-f][1,2,4]triazin-4-amine (50 mg, 0.148 mmol) and
diisopropylethyl amine (0.05 mL) were added sequentially. The mixture was stirred
at ambient temperature for 12 h and completion of the reaction was determined by
LCMS. The mixture was purified by preparative HPLC (Phenomenex phenylhexyl
reverse phase column) eluting with a gradient of solvent B (0.05% HOAc/CIH;CN) in
solvent A (0.05% HOAc/H,;0) to afford N-(4-(4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-ylthio)phenyl)-2-(trifluoromethyl) benzamide
(21 mg, 27 %) as a white solid. 'H NMR (300 MHz, DMSO-d5) 6 12.10 (s, 1H),
10.85 (s, 1H), 10.67 (s, 1H), 7.77-7.55 (m, 9H), 7.23 (s, 1H), 6.59 (s, IH), 5.72 (s,
1H), 2.15 (s, 3H); LCMS (ESI) m/z 510 (M+H)".

The following compounds were prepared using a procedure similar to that described
in Example 4, optionally with HATU in place of PyBrop. In certain cases, where the
acid coupling partner contained a Boc-protected amino group an additional
deprotection step was required.

Exam. | Structure Compound name LC MS
No. (M+H)'
4-i N-NH N-(4-((4-((5-methyl- 420

/k)\ 1H-pyrazol-3-

yhamino)pyrrolof2,1-
\n/D ][ 1,2,4]triazin-2-
\ N. )\ /O yi)thio)phenyl)cyclobut
anecarboxamide
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(M+H)'

4-ii

N-(4-((4-((5-methyl- 448
I H-pyrazol-3-
ybhamino)pyrrolo[2, -
f]{1,2,4]triazin-2-
yhthio)phenyl)cyclohe
xanecarboxamide

4-iii

2,2, 2-trifluoro-N-(4- 434
((4-((5-methyl-1H-
pyrazol-3-
yhamino)pyrrolo[2,1-
f][1,2,4]triazin-2-
yDthio)phenyl)acetami
de

4-iv

N-(4-((4-((5-methyl- 511
| H-pyrazol-3-
yl)amino)pyrrelo[2,1-
t][1,2,4]triazin-2-
yDthio)phenyl)-4-
(trifluoromethyl)nicotin
amide

4-v

N-(4-((4-((5-methyl- 509
{H-pyrazol-3-
yl)amino)pyrrolof2,1-
f][1,2,4]triazin-2-
yl)thio)phenyl)-4-(1H-
1,2,4-triazol-1-
yl)benzamide

4-vi

<L

N-(4-((4-((5-methyl- 493
[H-pyrazol-3-
ylhamino)pyrrolo[2,1-
f][1.2,4]triazin-2-
yD)thio)phenyl)quinolin
¢-3-carboxamide

4-vii

N-(4-((4-((5-methyl- 443
1 H-pyrazol-3-
ylamino)pyrrolo[2,1-
f1[1,2,4]triazin-2-
yDthio)phenyl)picolina
mide

4-viit

6-fluoro-N-(4-((4-((5- | 461
methyl-1H-pyrazol-3-
yhamino)pyrrolo[2,1-
f][1,2,4]triazin-2-
yDthio)phenyl)picolina
mide
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Exam. | Structure Compound name LC MS
No. (M+H)”
4-ix N-NH F | N-(4-((4-((5-methyl- 511

/U“ N E 1H-pyrazol-3-

yhamino)pyrrolof2,1-
~ XN #N f][1,2,4]triazin-2-
NN A JQ/ 3 yDthio)pheny1)-6-

N~ 'S (trifluoromethyl)nicotin
amide
4x N-NH N-(4-((d-((5-methyl- | 443
J’\)‘_ S I H-pyrazol-3-

H _N ylDamino)pyrrolof2,1-
~ XN N £][1,2,4]triazin-2-
NN, /J\ /©/ o) yDthio)phenyl)nicotina
N~ 'S mide
4xi N-NH 2-fluoro-N-(4-((4-((5- | 461

/I/\/)__ X methyl-1H-pyrazol-3-

H N ylamino)pyrrolo[2,1-
<~ N N 4 £][1,2.4]triazin-2-
S O O F y1)thio)phenyl)nicotina
N" 'S mide
e N-NH N-(-((A((5-methyl- | 443

JI\/)_ | N 1H-pyrazol-3-

H P ylhamino)pyrrolo(2,1-
S W N f][1,2,4]triazin-2-
\ Ney //,\S 0 yDthio)phenyl)isonicoti
namidc
4-xiii N-NH 2-methyl-N-(4-((4-((5- | 457
HN M x methyl-1H-pyrazol-3-
H | _N yl)amino)pyrrolo[2,1-
=r N f][1,2,4]triazin-2-
N\_N. " //kS o) yhthio)phenyl)nicotina
mide
4-xiv N-NH 5-methyl-N-(4-((4-((5- | 457
HN M A methyl-1H-pyrazol-3-
H | _N yhamino)pyrrolo[2,1-
N f][1,2,4]triazin-2-
\ Noy //kS 0 yl)thio)phenyl)nicotina
mide
4-xvl N-NH N-(4-((4-((5-methyl- 433

/L/)‘ N 1H-pyrazol-3-

Hl H | \j ylyamino)pyrrolo(2,1-
N N S f][1,2,4]triazin-2-
e} yl)thio)phenyl)oxazole-
5-carboxamide
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No. (M+H)'
4-xvi r\f'NH 2-methoxy-N-(4-((4- 473
N ¥ y [ N (3(-3 methyl-1H-pyrazol
=y N N =N yDamino)pyrrolof2,1-
\NL 2 /©/ O O f1[1,2,4}triazin-2-
NS = yhthio)phenyDnicotina
mide
4-xvii |\§'NH 2-chloro-6-methyl-N- | 491
Y (4-((4-((5-methyl- 1H-
HN H | b pyrazol-3-
= N N =N yl)amino)pyrrolo{2,1-
N\UNL Q/ o QO £1[1,2,4]triazin-2-
N 'S yDthio)phenyl)nicotina
mide
4- N-NH N-(4-((4-((5-methyl- 510
xviii U\ |H-pyrazol-3-
HN H yl)amino)pyrrolo[2,1-
~ N N F 1 f[1,2,4]triazin-2-
N\ NL A /©/ O £ | ylthio)phenyl)-3-
N™ 'S (trifluoromethyl)benza
mide
4-xix N-NH 4-methyl-N-(4-((4-((5- | 457
[y SN methyl-1H-pyrazol-3-
HN | e )
H N ylhamino)pyrrolo[2,1
N N Z f][1,2,4]triazin-2-
N\_N. //[\ /©/ o) yhithio)phenyl)nicotina
N" s mide
4-xx N-NH 3-methyl-N-(4-((4-((5- | 457
HN l x methyl—lH-pyrazol—B-
H | _ yl)amino)pyrrolo[2,1-
~r NN N N f][1,2.4]triazin-2-
\_N. //k O 0 yl)thio)phenyl)picolina
NS mide
4-xxi N-NH 6-chloro-N-(4-((4-((5- | 477
Y ¢l | methyl-1H-pyrazol-3-
HN H | o yDamino)pyrrolo[2,1-
NN N =N f][1,2,4]triazin-2-
N_N. /@r o yl)thio)phenylnicotina
N™ S mide
4-xxii N-NH 2-bromo-N-(4-((4-((5- | 484,48
[ methyl-1H-pyrazol-3- | 6 Br
HIN H yl)amino)pyxjrolo[z l- | pattern
SE /©/ \[ Br f][1,2,4]triazin-2-
NN A o yl)thio)phenyl)cyclopro
N™ °S panecarboxamide
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4-
XXIH

N-NH

L o
HN H NI\

SRl e
N\
N\N//ks o)

6-methyl-N-(4-((4-((5-
methyl-1H-pyrazol-3-
ybhamino)pyrrolof2,1-
f1[1,2,4triazin-2-
yhthio)phenyl)picolina
mide

457

XXIV

—-NH
\N*OT(T

5-methyl-N-(4-((4-((5-
methyl- 1 H-pyrazol-3-
yhamino)pyrrolo[2,1-
f]{1,2,4]triazin-2-
yhthio)phenyl)picolina
mide

457

xxvl

HN~N

P,

2-cyclopropyl-N-(4-
((4-((5-methyl-1H-
pyrazol-3-
yl)amino)pyrrolo[2,1-
fi[1,2,4]triazin-2-
yhthio)phenyl)acetami
de

420

XXVi

N/NH

L 0?“"‘

5-chloro-3-ethyl-1-
methyl-N-(4-((4-((5-
methyl-1H-pyrazol-3-
ylyamino)pyrrolo[2,1-
f](1,2,4]triazin-2-
yDthio)phenyl)-1H-
pyrazole-4-
carboxamide

508

XXvil

5-chloro-1,3-dimethyl-
N-(4-((4-((5-methyl-
1H-pyrazol-3-
yl)amino)pyrrolo{2,1-
f][1,2,4]triazin-2-
yhthio)phenyl)-1H-
pyrazole-4-
carboxamide

494

4-

XX Viil

{-methyl-N-(4-((4-((5-
methyl-1H-pyrazol-3-
yl)amino)pyrrolo{2,1-
f][1,2,4]triazin-2-
ylthio)phenyl)-3-
(trifluoromethyl)-1H-
pyrazole-4-

514
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carboxamide

4-
XXIX

1,3,5-trimethyl-N-(4- 474
((4-((5-methyl-1H-
pyrazol-3-
yhamino)pyrrolo{2,1-
f1[1,2,4]triazin-2-
yhthio)phenyl)-1H-
pyrazole-4-
carboxamide

4-xXx

1-(4-((4-((5-methyl- 525
1H-pyrazol-3-
ylamino)pyrrolo[2,1-
f][1,2,4]triazin-2-
yDthio)phenyl)-3-(2-
(trifluoromethyl)phenyl
Jurea

4-
XXX1

N-(4-((4-((5-methyl- 500
1H-pyrazol-3-
yDhamino)pyrrolo[2,1-
f][1,2,4]triazin-2-
yDthio)phenyl)-3-
(trifluoromethyl)-1H-
pyrazole-4-

carboxamide

XXXii

3-cyclopropyl-1- 486
methyl-N-(4-((4-((5-
methyl-1H-pyrazol-3-
ylamino)pyrrolo{2,1-
f][1,2,4]triazin-2-
yl)thio)phenyl)-1H-
pyrazole-4-
carboxamide

4-
XXX1ii

(1R,2R)-N-(4-((4-((5- | 505
methyl-1H-pyrazol-3-
yl)amino)pyrrolo[2,1-
f][1,2,4]triazin-2-
yhthio)phenyt)-2-
(morpholinomethyl)cyc
lopropanecarboxamide
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4-
XXXV

N/NH

! fﬁ@

2-chloro-N-(4-((4-((5-
methyl-1H-pyrazol-3-
yhamino)pyrrolo[2,1-
f][1,2,4 }triazin-2-
yhthio)phenyl)-6-
(trifluoromethyl)benza
mide

545

XXXV

N/NH

\M@rﬁx

1-methyl-N-(4-((4-({5-
methyl-1H-pyrazol-3-
yDamino)pyrrolo[2,1-
f][1,2,4]triazin-2-
yDthio)phenyl)cyclopro
panecarboxamide

420

XXXV1

N—NH

\Mg%

methyl 1-((4-((4-((5-
methyl-1H-pyrazol-3-
yl)amino)pyrrolo[2,1-
f][1,2,4]triazin-2-
yDthio)phenyl)carbamo
yDcyclopropanecarbox
ylate

464

XXXV1

H
NN
'/

o

1-(dimethylamino)-N-
(4-((4-((5-methyl-1H-
pyrazol-3-
yhamino)pyrrolo[2,1-
f][1,2,4]triazin-2-
yDthio)phenyl)cyclopro
panecarboxamide

449

XXXV1
ii

N«NH

CNH\ /@YAW

(18,2S)-ethyl 2-((4-((4-
((5-methyl-1H-pyrazol-
3.
yDamino)pyrrolo{2,1-
f]{1,2,4]triazin-2-
yDthio)phenyl)carbamo
ylcyclopropanecarbox
ylate

478

XXXIX

w’Jﬁ fF
H\NM\ HF 9
CKKN A
A AL Q/ !

2-methyl-N-(4-((4-((5-
methyl-1H-pyrazol-3-
ylDamino)pyrrolof2,1-
f][1,2,4]triazin-2-
yDthio)phenyl)-5-
(trifluoromethyloxazol
e-4-carboxamide

515
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Exam.
No.

Structure

Compound name

LC MS
(M+H)"

4-xl

N/-—NH

c*)@r%@

(S)-2-methoxy-N-(4-
((4-((5-methyl-1H-
pyrazol-3-
yhamino)pyrrolo{2,1-
f1[1,2,4]triazin-2~
yhythio)phenyl)-2-
phenylacetamide

486

4-xhi

H

a T
\NAQWA

|-hydroxy-N-(4-((4-
((5-methyl-1H-pyrazol-
3-
yl)amino)pyrrolo[2,1-
f][1,2,4]triazin-2-
yhthio)phenyl)cyclopro
panccarboxamide

422

4- xlii

0

”fNH OH

HN 7 2

=N /©/NH
NN
NoyPhg

(1S,2R)-2-((4-((4-((5-
methyl-1H-pyrazol-3-
yl)amino)pyrrolof2,1-
f1{1,2,4]triazin-2-
yhthio)phenyl)carbamo
ylcyclopropanecarbox
ylic acid

450

xliii

N-
|

HN !
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N
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2-amino-2-methyl-N-
(4-({(4-((5-methyl-1H-
pyrazol-3-
yl)amino)pyrrolo{2,1-
f][1,2,4]triazin-2-
yhthio)phenyl)propana
mide

423
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N
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2-amino-N-(4-((4-((5-
methyl-1H-pyrazol-3-
yhamino)pyrrolo[2,1-
f][1,2,4]triazin-2-
yhthio)phenyl)acetami
de
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(1S,2R)-N1-methyl-
N2-(4-((4-((5-methyl-
1H-pyrazol-3-
yl)amino)pyrrolo[2,1-
f][1,2,4]triazin-2-
yhthio)phenyl)cyclopro
pane-1,2-

463

134




WO 2011/088045

PCT/US2011/020836

Exam. | Structure

No.

LCMS
(M+H)

Compound name

dicarboxamide
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(1R,25)-N-(4-((4-({5- 519
methyl-1H-pyrazol-3-
yljamino)pyrrolo{2,1-
f][1,2,4]triazin-2-
yhthio)phenyl)-2-
(morpholine-4-
carbonyl)cyclopropane
carboxamide

1-
xlvii T\,

HN \N/
iy 8 N
Sy N D/ \”/ Z N\,
i —
\ ”\N)\S

1-(5-(tert- 504
butylisoxazol-3-y1)-3-
(4-((4-((5-methyl-1H-
pyrazol-3-
yl)amino)pyrrolo{2,1-
fi[1,2,4]triazin-2-
yDthio)phenyl)urea

H

4- N

xlviii /Ti}—'

/

—~ Ny SN
solepns!

(R)-1-(2- 494
(methoxymethyl)pyrrol
idin-1-y1)-3-(4-((4-((5-
methyl-1H-pyrazol-3-
yl)amino)pyrrolo[2,1-
f][1,2,4]triazin-2-
yl)thio)phenyl)urea

Example 005

Preparation of 5-Chloro-N-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolof1,2-
f][1,2,4]triazin-2-ylthio)phenyl)-2-(trifluoromethyl)benzamide

[00486]

5-Chloro-N-(4-(4-(5-methyl- 1 H-pyrazol-3-ylamino)pyrrolo[ 1 ,2-

f][1,2,4]triazin-2-ylthio) phenyl)-2-(trifluoromethyl)benzamide (15 mg, 18 %) was

prepared as a white solid using a procedure analogous to that described in Example

004, substituting 2-trifluoromethyl-5-chlorobenzoic acid for the 2-
trifluoromethylbenzoic acid used in Example 004. 'H NMR (300 MHz, DMSO-ds) &
12.05 (s, 1H), 10.95 (s, 1H), 10.65 (s, H), 7.95-7.75 (m, 5H), 7.70-7.50 (m, 3H), 7.20
(s, 1H), 6.55 (s, 1H), 5.70 (s, 1H), 2.05 (s, 3H); LCMS (ESI) m/z 544 (M+H)".
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Preparation of (1R,2S)-Ethyl 2-(4-(4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-
ylthio)benzamido)cyclopropanecarboxylate
[00487] (1R,2S5)-ethyl 2-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[ | ,2-
f](1,2.4]triazin-2-ylthio)benzamido)cyclopropanecarboxylate was synthesized using a
procedure analogous to that described in Example 004, substituting (1R,25)-2-
(ethoxycarbonyl)cyclopropanecarboxylic acid for the 2-trifluoromethylbenzoic acid
used in Example 004. 7.7 %. 'H NMR (DMSO-dg) 8 12.0 (br s, 1H), 10.55 (s, 2H),
7.71 (d, 2H), 7.53 (m, 3H), 7.15 (br s, 1H), 6.52 (s, 1H), 5.60 (s, 1H), 4.02 (q, 2H),
2.25(m, 1H), 2.15 (m, 1H), 2.03 (s, 3H), 1.42 (m, 1H), 1.20 (m, 1H), 1.11 (t, 3H);
LCMS (ESI) m/z 478 (M+H)".
Example 007
Preparation of N-(2,2-Difluorocyclopropyl)-4-(4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolo[1,2-f]]1,2,4]triazin-2-ylthio)benzamide

[00488] N-(2,2-difluorocyclopropyl)-4-(4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-ylthio)benzamide was synthesized using a
procedure analogous to that described in Example 004, substituting 2,2-
difluorocyclopropanecarboxylic acid (obtained by following the procedure described
in.J. Fluorine Chem., 2005, 126, 339) for the 2-trifluoromethylbenzoic acid used in
Example 004. The crude product was purified by reverse phase HPLC. Yield: 5.5 %.
"H NMR (DMSO- ) 3 12.10 (br s, 1H), 10.70 (s, 1H), 10.65 (br s, 1H), 7.75 (d, 2H),
7.60 (m, 3H), 7.20 (s, 1H), 6.55 (m, 1H), 5.58 (s, 1H), 2.90 (m, 2H), 2.50 (d, 1H),
2.02 (s, 3H).; LCMS (ESI) m/z 442 (M+H)".

Example 008
Preparation of N-(2-(4-(Cyclopropanecarboxamido)phenylthio)-4-(5-methyl-1H-
pyrazol-3-ylamino)pyrrolo[1,2-f][1,2,4]triazin-6-yl)-4-methylpiperazine-1-
carboxamide
[00489] To a flask were added N-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)-6-
nitropyrrolof 1,2-f}[ 1,2,4]triazin-2-ylthio)phenyl)cyclopropanecarboxamide from
Example 002 Step 6 (100 mg, 0.222 mmol), Raney nickel (0.1 g) in MeOH (2 mL)
and tetrahydrofuran (20 mL). The mixture was placed under a hydrogen atmosphere
for 3 h, then the mixture was filtered and the filtrate was concentrated. To the residue

in THF (5 mL) were added sequentially a solution of p-nitrophenylchloroformate (47

mg, 0.22 mmol) in THF (2 mL) and triethylamine (4 drops). The mixture was stirred
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at rt for 2 h, then N-methylpiperazine (2 mL) was added and the mixture was stirred
overnight. Purification by HPLC followed by trituration with acetonitrile gave N-(2-
(4-(cyclopropanccarboxamido)phenylthio)-4-(5-methy!- | H-pyrazol-3-
ylamino)pyrrolo[1,2-f]{ 1,2 ,4]triazin-6-yl)-4-methylpiperazine-1-carboxamide (9.5
mg, 8%). '"H NMR (DMSO-ds) 5 11.99 (br. s., 1H), 10.39 - 10.54 (m, 2H), 8.90 (s,
1H), 7.65 - 7.79 (m, 3H), 7.53 (d, J = 8.5 Hz, 2H), 7.05 (s, 1H), 5.54 (s, 1H), 3.40 -
3.48 (m, 4H), 2.25 - 2.35 (m, 4H), 2.20 (s, 3H), 2.01 (s, 3H), 1.75 - 1.92 (m, 1H), 0.82
(d, J = 6.0 Hz, 4H); LCMS (ESI) m/z 547 (M + H)".

[00490] The following compound was also prepared in a similar manner.

Examp | Structure Compound name LCMS
le No. (M+H)’
8-i N N-(2-((4- 534

- // (cyclopropanecarboxami
7\ N_( Q % do)phenyl)thio)-4-((5-
N \\ /'L /©/ methyl-1H-pyrazol-3-

NN : yl)amino)pyrrolo[2,1-
11,2 ,4]triazin-6-
ylymorpholine-4-
carboxamide

Example 009
Preparation of N-(4-(4-(5-Methyl-1H-pyrazol-3-ylamino)pyrrolof1,2-f][1,2,4]
triazin-2-ylthio)phenyl)-2-(dimethylamino)acetamide

[00491] To a solution of dimethylamine hydrochloride (82 mg, [.00 mmol) in DMF
(2 mL) under N, were added K2CO3 (173 mg, 1.25 mmol), KI (42 mg, 0.25 mmol)
and N-(4-(4-(5-mcthyl-1H-pyrazol-3-ylamino)pyrrolo [1,2-f][1,2,4]triazin-2-ylthio)
phenyl)-2-chloroacetamide (104 mg, 0.25 mmol). The mixture was stirred overnight
at 40 °C, then water (10mL) was added and the mixture was extracted with EtOAc¢ (3
x 15mL). The organic layer was dried over Na,SQ,, filtered, and concentrated under
reduced pressure. The residue was purified by silica gel chromatography to give a
solid (45 mg, 10% yield). '"H NMR (400 MHz, DMSO-dq) 5 12.05 (s, 1H), 10.62 (s,
1H), 10.00 (s, 1H), 7.81 (d, 2H), 7.55 (m, 3H), 7.19 (s, 1H), 6.55 (s, 1H), 5.62 (s, {H),
3.09 (s, 3H), 2.26 (s, 6H), 2.01 (s, 3H); MS (ESI) m/z 423 (M+H)".

[00492] The following compound was prepared in a similar manner.

[ Examp | Structure | Compound name | LCMS ]
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le No. (M+H)"
9-i N-NH 2-hydroxy-N-(4-((4-((5~
HN I 4 methyl-1H-pyrazol-3-
H yl)amino)pyrrolo[2,1- 396
N y b
oW /@r 3 ToH f][1,2,4]triazin-2-
Nohg 0 yDthio)phenyl)acetamide
Example 010

Preparation of N-(4-(4-(5-Methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f][1,2,4]
triazin-2-ylthio)phenyl)-2-(3-hydroxypiperidin-1-yl)acetamide

[00493] To a solution of piperidin-3-ol (101 mg, 1.00 mmol) in DMF (2 mL) under
N, were added K;CO5 (173 mg, 1.25 mmol), KI (42 mg, 0.25 mmol) and N-(4-(4-(5-
methyl-1H-pyrazol-3-ylamino)pyrrolo{1,2-f] [1,2,4]triazin-2-ylthio)phenyl)-2-
chloroacetamide (104 mg, 0.25 mmol). The mixture was stirred overnight at 40 °C,
then water (10 mL) was added and the mixture was extracted with EtOAc (3 x 15
mL). The organic layer was dried over Na,SOy, filtered, and concentrated under
reduced pressure. The residue was purified by column chromatography to give N-(4-
(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f][1,2,4] triazin-2-ylthio)phenyl)-2-
(3-hydroxypiperidin- 1 -yl)acetamide as a solid (52 mg, 11% yield). "H NMR (400
MHz, DMSO-ds) 5 12.05 (s, 1H), 10.62 (s, 1H), 9.96 (s, 1H), 7.78 (d, 2H), 7.59 (m,
3H), 7.21 (s, IH), 6.58 (s, |H), 4.74 (s, IH), 3.13 (s, 1H), 2.68 (m, 2H), 2.22 (m, {H),
2.00 (s, 3H), 1.71 (m, 2H), 1.51 (m, 1H), 1.23 (m, 2H); MS (ESI) m/z 479 (M+H)".

Example 011
Preparation of N-(4-(4-(5-Methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f][1,2,4]

triazin-2-ylthio)phenyl)-2-(N-(2-hydroxyethyl)-N-methylamino)acetamide
[00494] To a solution of 2-(methylamino)ethanol (75 mg, 1.00 mmol) in DMF (2
mL) at rt under N; were added K;CO3 (138 mg, 1.00 mmol), KI (42 mg, 0.25 mmol),
and N-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f]{1,2,4]triazin-2-
ylthio)phenyl)-2-chloroacetamide (104 mg, 0.25 mmol). The mixture was stirred at 40
°C overnight, then water (10 mL) was added, and the mixture was extracted with
EtOAc (3 x 15mL). The organic layer was dried over Na,SO,, filtered, and
concentrated under reduced pressure. The residue was purified by silica gel
chromatography to give N-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-
f]{1,2,4] triazin-2-ylthio)phenyl)-2-(N-(2-hydroxyethyl)-N-methylamino)acetamide as
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a solid (23 mg, 5% yield). 'H NMR (400 MHz, DMSO-ds) 812.04 (s, 1H), 10.60 (s,
1H), 10.04 (s, 1H), 7.76 (d, 2H), 7.52 (m, 3H), 7.17 (s, 1H), 6.54 (s, 1H), 5.61 (s, 1 H),
4.82 (s, LH), 3.99 (m, 1H), 3.48 (s, 2H), 3.17 (s, 2H), 2.50 (s, 2H), 2.30 (s, 3H), 2.00
(s, 3H), 1.98 (s, 1H),1.13 (s, 1H); MS (ESI) m/z 453 (M+H) .

Example 012
Preparation of 2-(4-Aminophenylthio)-N-(5-cyclopropyl-1H-pyrazol-3-
yl)pyrrolo[1,2-f]{1,2,4]triazin-4-amine

N—NH

PV

seSen

\ N\N//ks
[00495] 2-(4-aminophenylthio)-N-(5-cyclopropyl-1H-pyrazol-3-yl)pyrrolo[1,2-
f][1,2,4]triazin-4-amine was prepared by a procedure analogous to that described in
Example 016A, substituting 2-chloro-N-(5-cyclopropyl-1H-pyrazol-3-yl)pyrrolo[ 1,2-
f][1,2,4]triazin-4-amine (Mastalerz, et al. Publ.: US2007/4731 A1) for the 2-chloro-N-
(5-methyl-1H-pyrazol-3-yl)pyrrolo{1,2-f][1,2,4]triazin-4-amine used in Example
016A. "H NMR (300 MHz, DMSO-ds) 6 12.01 (s, 1H), 10.54 (s, 1H), 7.55 (s, 1H),

7.23 (m, 3H), 6.61 (m, 2H), 5.97 (s, 1H), 5.52 (s, 2H), 1.87 (m, 1H), 0.95 (m, 2H),
0.66 (m, 2H); LCMS (ESI) m/z 364 (M + H) .

Example 013
Preparation of (S)-N-(4-(4-(5-Cyclopropyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-

f111,2,4] triazin-Z-ylthio)phenyl)-2-(2-(hydroxymethyl)pyrrolidin-l-yl)acetamide
[00496] Example 013A: 2-chloro-N-(4-(4-(5-cyclopropyl-1H-pyrazol-3-
ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-ylthio)phenyl)acetamide was prepared using a
procedure analogous to that described in Example 016B, substituting 2-(4-
aminophenylthio)-N-(5-cyclopropyl-1H-pyrazol-3-yl)pyrrolo[1 ,2-f][ 1,2, 4]triazin-4-
amine from Example 012 for the 2-(4-aminophenylthio)-N-(S-methyl-1H-pyrazol-3-
ylpyrrolo[1,2-f]{1,2,4]triazin-4-amine used in Example 016B. LCMS (ESI) m/z 440,
442 (M + HY".

[00497] Example 013B: (S)-N-(4-(4-(5-cyclopropyl-1H-pyrazol-3-
ylamino)pyrrolo[ 1,2-f][ 1,2 4]triazin-2-ylthio)phenyl)-2-(2-

(hydroxymethyl)pyrrolidin-1-yl)acetamide was prepared using a procedure analogous
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to that described in Example 018B, substituting 2-chloro-N-(4-(4-(5-cyclopropyl-1H-
pyrazol-3-ylamino)pyrrolo[1,2-£}] 1,2 4]triazin-2-ylthio)phenyl)acetamide from
Example 013A for the 2-chloro-N-(4-(4-(5-methyl- 1 H-pyrazol-3-
ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-ylthio)phenyl)acetamide used in Example
018B, and substituting (S)-pyrrolidin-(2-yl)methanol for the ((2S,4R)-4-tert-
butoxypyrrolidin-2-yl)methanol used in Example 018B. '"H NMR (300 MHz, DMSO-
dg) 8 12.07 (s,1H), 10.63 (s, 1H), 9.98 (s, LH), 7.76 (d, 2H), 7.59 (s, 1H), 7.56 (d, 2H),
7.23 (s, 1H), 6.59 (d, 1H), 5.75 (s, LH), 4.70 (s, 1H), 3.57 (d, 1H), 3.39 (m, 2H), 3.15
(d, 1H), 3.05 (m, 1H), 2.73 (s, 1H), 1.72 (m, 6H), 0.85 (m, 2H), 0.54 (m, 2H); LCMS
(ESI) m/z 503 (M-H)".

Example 014

Preparation of N-(4-(4-(5-Methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f][1,2,4]

triazin-2-ylthio)phenyl)-2-((S)-2-(hydroxymethyl)pyrrolidin-1-yl)acetamide
[00498] To a solution of (S)-pyrrolidin-(2-yl)methanol (101 mg, 1.00 mmol) in DMF
(2 mL) at rt under N; were added K,CO5 (173 mg, 1.25 mmol), KI (42 mg, 0.25
mmol) and N-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[ 1,2-f][1,2,4 }triazin-2-
ylthio)phenyl)-2-chloroacetamide (104 mg, 0.25 mmol). The mixture was stirred
overnight at 40 °C, then water (10 mL) was added, and the mixture was extracted with
EtOAc (3 x 15mL). The combined organic phases were dried over Na;SOy, filtered
and concentrated under reduced pressure. The residuc was purified by silica gel
column chromatography to give N-(4-(4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolo[1,2-f]{1,2,4] triazin-2-ylthio)phenyl)-2-((S)-2-
(hydroxymethyl)pyrrolidin-1-yl)acetamide as a solid (90 mg, 19% yield). ‘H NMR
(400 MHz, DMSO-d) & 12.05 (s, 1H), 10.62 (s, 1H), 10.02 (s, 1H), 7.77 (d, 2H), 7.59
(m, 3H), 7.22 (s, 1H), 6.58 (s, 1H), 4.70 (s, 1H), 3.57 (d, 1H), 3.40 (s, 2H), 3.19 (m,
1H), 3.15 (m, 1H), 2.72 (m, 1H), 1.85 (s, 3H), 1.23 (m, 4H), 0.88 (m, 1H); MS (ESI)
m/z 479 (M+H)".

Example 015
Preparation of N-(4-(4-(5-Methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f]|1,2,4]
triazin-2-ylthio)phenyl)-2-(S)-3-hydroxypyrrolidin-1-yl)acetamide

[00499] To a solution of (S)-pyrrolidin-3-o0l (87 mg, 1.00 mmol) in DMF (2 mL) at rt
under N; were added K;CO; (173 mg, 1.25 mmol), KI (42 mg, 0.25 mmol) and N-(4-
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(4-(5-methyl- 1 H-pyrazol-3-ylamino)pyrrolo[ 1,2-f]{1 .2,4]triazin-2-ylthio)phenyl)-2-
chloroacetamide (104 mg, 0.25 mmol). The mixture was stirred overnight at 40 °C,
then water (10 mL) was added, and the mixture was extracted with EtOAc (3 x
15mL). The combined organic phases were dried over Na,SOs, filtered, and
concentrated under reduced pressure. The residue was purified by silica gel column
chromatography to give N-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-
f1[1,2,4] triazin-2-ylthio)phenyl)-2-(8)-3-hydroxypyrrolidin-1-yl)acetamide as a solid
(90 mg, 19% yield). "H NMR (400 MHz, DMSO-ds) 8 12.05 (s, 1H), 10.62 (s, 1H),
9.96 (s, LH), 7.78 (d, 2H), 7.58 (m, 3H), 7.21 (s, 1H), 6.57 (5, 1H), 5.63 (s, 1H), 4.82
(s, 1H), 4.22 (s, 1H), 3.30 (m, 2H) , 3.16 (m, 1H), 2.79 (s, 2H), 2.51 (m, 1H), 2.00 (s,
3H), 1.62 (m, 2H); MS (ESI) m/z 465 (M+H)".

Example 016
Preparation of (S)-2-(2-(Hydroxymethyl)azetidin-1-yl)-N-(4-(4-(S-methyl-1H-

pyrazol-3-ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-ylthio)phenyl) acetamide
Example 016A: To a suspension of K,CO;3 (1.39 g, 10.05 mmol) in DMF (20 mL)
under N at rt was added a solution of 4-aminothiophenol (1.00 g, 8.04 mmol) in
DMF (1 mL). The mixture was stirred at rt for 10 min, then 2-chloro-N-(5-methyl-
1H-pyrazol-3-yl)pyrrolo[1,2-f][1,2,4]triazin-4-amine, prepared according to
Mastalerz, et al. US20070004731A1, (1.00 g, 4.02 mmol) in DMF (5 mL) was added.
The mixture was stirred at 120 °C overnight, then allowed to cool to rt and poured
into water (100 mL). The solid was collected by filtration, washing with MeOH. The
filtrate was extracted with EtOAc, and the organic layer was washed with brine, dried
over MgSO,, filtered and concentrated under reduced pressure. The residue was
purified by silica gel chromatography cluting with petroleum ether-EtOAc (3:1 to 1:1)
to give 2-(4-aminophenylthio)-N-(5-methyl- 1H-pyrazol-3-yl)pyrrolo[1,2-
f][1,2,4]triazin-4-amine as a gray solid (740 mg, 54%). '"H NMR (400 MHz, DMSO-
ds) 8 12.09 (s, 1H), 10.61 (s, 1H), 7.61 (s, 1H), 7.25-7.31 (m, 3H), 6.61-6.70 (m, 3H),
5.88 (s, 1H), 5.61 (s, 1H), 2.22 (s, 3H); LCMS (ESI) m/z 338 (M + H)".

[00500] Example 016B: To 2-(4-aminophenylthio)-N-(5-methyl-1H-pyrazol-3-
yhpyrrolo[1,2-f][1,2,4]triazin-4-amine (3.30 g, 10.00 mmol) in THF (15 mL) at 0 °C
under N, was added dropwise 2-chloroacetyl chloride (1.32 g, 12.00 mmol) in THF (5

mL). The mixture was stirred at rt overnight, then EtOAc (150 mL) and 10% NaOH
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(5 mL) were added. The mixture was stirred vigorously at rt for 30 min, then the
organic layer was then separated, washed with brine, dried over MgSOj, filtered, and
concentrated under reduced pressure. The residue was purified by silica gel
chromatography eluting with 20:1 DCM/methanol to afford 2-chloro-N-(4-(4-(5-
methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-ylthio)phenyl)acetamide
(4.00 g, 97%). "H NMR (400 MHz, DMSO-ds) 8 12.08 (s, 111), 10.66 (s, 1H), 7.76 (d,
2H), 7.62 (m, 3H), 7.23 (s, LH), 6.59 (m, 1H), 5.61 (s, 1H), 4.30 (s, 2H), 2.02 (s, 3H);
LCMS (ESD) m/z 414 (M + H)".

[00501] Example 016C: (S)-azetidin-2-ylmethanol was prepared using a
procedure analogous to that described in Example 018A, substituting L-azetidine
carboxylic acid for the (2S,4R)-4-tert-butoxypyrrolidine-2-carboxylic acid used in
Example 018A.

[00502] Example 016D : (S)-2-(2-(hydroxymethyl)azetidin-1-y1)-N-(4-(4-(5-
methyl-1H-pyrazol-3-ylamino)pyrroto[1,2-{][1,2,4 ]triazin-2-ylthio)phenylacctamide
was prepared using a procedure analogous to that described in Example 018B,
substituting (S)-azetidin-2-yimethanol for the ((2S,4R)-4-tert-butoxypyrrolidin-2-
yl)methanol used in Example 018B. "H NMR (300 MHz, DMSQO-ds) 6 12.08 (s,1H),
10.63 (s, 1H), 10.04 (s, 1H), 7.79 (d, 2H), 7.59 (s, 1H), 7.58 (d, 2H), 7.22 (s, 1H),
6.59 (d, 1H), 5.76 (s, 1H), 4.76 (s, 1H), 3.46 (s, 2H), 3.18 (m, 1H), 3.05 (m, 4H), 2.04
(s, 3H), 2.04 (m, 2H); LCMS (ESI) m/z 463 (M-H)".

The following compounds were prepared using a procedure similar to that described
in Example 16A followed by transformation of 2-(4-aminophenylthio)-N-(5-methyl-
1H-pyrazol-3-yl)pyrrolo[1,2-f][1,2,4]triazin-4-amine, so obtained, into the
corresponding carbamate or isocyanate derivative by means of standard methods. A
final standard coupling procedure afforded the desired compounds.

Exam. | Structure Compound name LC
No. MS
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No. MS
16A-i /“ "\ N-(4-((4-((5- 422

" o (hydroxymethyl)-1H-
)\\)—/ pyrazol-3-
i " yhamino)pyrrolo[2,1-
| f][1,2,4]triazin-2-

7 /O/ yhthio)phenyl)cycloprop
anecarboxamide

\ N\N)\S ©

16A-ii N-NH F 2-((4- 392
| F aminophenyl)thio)-N-(5-
HN F (trifluoromethyl)-1H-
= XN NH; pyrazol-3-
N_N_ 2 /@ yDpyrrolo[2,1-
N™ °S f][1,2,4]triazin-4-amine
16A-iii N—NH 2-(3-((2-((4- 368
HN [/ aminophenyl)thio)pyrrol
OH o[2.1-f][1,2,4]triazin-4-
=" >N ybhamino)-1H-pyrazol-5-
<\tr\\fk/)\ NH, ybethanol
N~ 7S
16A-iv 2-((4- 366
aminophenyl)thio)-N-(5-
propyl-1H-pyrazol-3-
, H yDpyrrolo[2,1-
HNT N f][1,2,4]triazin-4-amine
ap "
N N‘N/J\S
16A-v H (S)-1-(2- 479
le (hydroxymethyl)pyrrolid
a7 oHOL | in-l-yD-2-((4-((4(5-
H g hyl-1H-pyrazol-3-
N\)L ; met y pyrazo

=" N ID yl)amino)pyrrolo[2,1-

\ N\N/)\S O f[1,2,4)triazin-2-
ylhthio)phenyl)amino)et
hanone

16A-vi ﬁ (S)-2-(hydroxymethyl)- | 465
N~ N-(4-((4-((5-methyl-1H-
)l\/)__ HO, pyrazol-3-
HN N
H : yhamino)pyrrolo[2,1-
C(gw /@ TD f][1,2,4]triazin-2-
NN~ o) yDthio)phenyl)pyrrolidin
N™ 'S :
e-1-carboxamide
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16A-
vii

-
o

1-((1R,28)-2-
(hydroxymethyljcyclope
ntyl)-3-(4-((4-((5-
methyl-1H-pyrazol-3-
yhamino)pyrrolo[2,1-
f1{1,2,4]triazin-2-
yl)thio)phenyljurea

479

16A-
Vil

H
N-N
|z H

M p— o
HN H
N
T QY TL)>
\ N\N/)\S 0

(R)-2-(hydroxymethyl)-
N-(4-((4-((5-methyl-1H-
pyrazol-3-
yl)amino)pyrrolo[2,1-
f[1,2,4]triazin-2-
yl)thio)phenyl)pyrrolidin
e-1-carboxamide

465

16A-ix

N-NH
L

(R)-3-hydroxy-N-(4-((4-
((5-methyl-1H-pyrazol-
3-yl)amino)pyrrolo[2,1-
f][1,2,4]triazin-2-
ybhthio)phenyl)pyrrolidin
e-1-carboxamide

451

16A-x

(S)-1-(2-
(methoxymethyl)pyrroli
din-1-y1)-3-(4-((4-((5-
methyl-1H-pyrazol-3-
yl)amino)pyrrolo[2,1-
fi[1,2,4]triazin-2-
ylthio)phenyl)urea

494

16A-xi

2-((4-amino-2-
fluorophenyl)thio)-N-(5-
methyl-1H-pyrazol-3-
yDpyrrolo[2,1-
f]{1,2,4]triazin-4-amine

356

16A-

xii

2-((4-((4-((5-methyl-1H-
pyrazol-3-
yDamino)pyrrolo[2,1-
f][1,2,4]triazin-2-
yhthio)phenyl)amino)-2-
oxoacetic acid

410
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L6A- Y (R)-2-(3- 479

Xiii

yos

5oty

hydroxypyrrolidin-1-yl)-
N-(4-((4-((5-methyl-1H-

pyrazol-3-
yhamino)pyrrolo[2,1-
f){1,2,4]triazin-2-
ybthio)phenyl)-2-
oxoacetamide

The following compounds were prepared using a procedure similar to that described
in Example 16.

Exam.
No.

Structure

Compound name

LCMS
(M-f—H)+
or (M-H)
where
indicated

16-1

_—NH

//"/\)ij

F

'lll

xe¥eans

(5)-2-(2-
(hydroxymethyl)pyr
rolidin-1-yl)-N-(4-
((4-((5-
(trifluoromethyl)-
1H-pyrazol-3-
yl)amino)pyrrolo[2,
1-f][1,2,4]triazin-2-
yl)thio)phenyl)aceta
mide

533

16-ii

\MOW”Q

(R)-2-(3-
hydroxypiperidin-1-
yl)-N-(4-((4-((5-
methy 1-1H-pyrazol-
3-
ylhamino)pyrrolo[2,
1-f][1,2,4]triazin-2-
yhthio)phenyl)aceta
mide

479

16-ii

N-NH
w

CT AU“ﬁJOH

(S)-2-(3-
hydroxypiperidin-1-
y1)-N-(4-((4-((5-
methyl-1H-pyrazol-
3-
yhamino)pyrrolo[2,
1-f][1,2,4]triazin-2-
yDthio)phenyl)aceta
mide

479

145




WO 2011/088045

PCT/US2011/020836

Exam.
No.

Structure

LCMS
(M+H)"
or (M-H)
where
indicated

Compound name

16-1v

N-(4-((4-((5-~ 461 (M-
methyl-1H-pyrazol- | H)

3-
yDamino)pyrrolof2,
1-f][1,2,4]triazin-2-
ylthio)phenyl)-2-
(piperidin-1-
ybacetamide

16-v

2-(2- 491 (M-
(hydroxymethyl)pip | H)
eridin-1-yl)-N-(4-
((4-((5-methyl-1H-
pyrazol-3-
ylamino)pyrrolo{2,
1-1]1,2,4]triazin-2-
yl)thio)phenyl)aceta
mide

16-vi

(S)-2-((R)-2- 491 (M-
(hydroxymethyl)pyr | H)
rolidin-1-y1)-N-(4-
((4-((5-methyl-1H-
pyrazol-3-
yl)amino)pyrrolof2,
1-f][1,2,4]triazin-2-
yl)thio)phenyl)prop
anamide

16-vii

(R)-2-((R)-2- 491 (M-
(hydroxymethyl)pyr | H)
rolidin-1-yl)-N-(4-
((4-((5-methyl-1H-
pyrazol-3-
yl)amino)pyrrolo[2,
1-}[1,2,4]triazin-2-
yl)thio)phenyl)prop
anamide
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or (M-H)
where
indicated
16- N 2-((4- 574
viii W/U\ (cyclopropanecarbo
W~ NWVA xamido)phenyl)thio)
TN /©/ ! -4-((5-methyl- [ H-
/__/‘ pyrazol-3-
& yl)amino)-N-(3-
<:_> (piperidin-1-
yl)propyl)pyrrolo[2,

1-f][1,2,4]triazine-
6-carboxamide
16-ix N*NH N-(4-((6- 436
(hydroxymethyl)-4-
((5-methyl-1H-

mA pyrazol-3-

\ N. /1\ /©/ yl)amino)pyrrolo{2,
1-f}{1,2,4]triazin-2-
yl)thio)phenyl)cyclo
propanecarboxamid
c

Example 017
Preparation of N-(4-((6-(3-(Piperidin-1-yl)propanamido)-4-(5-methyl-1H-pyrazol
-3-ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-
yl)sulfanyl)phenyl)cyclopropanecarboxamide
[00503] Example 017A: To a suspension of N-(4-(4~(5-methyl-1H-pyrazol-3-
ylamino)-6-nitropyrrolo[1,2- f][1,2,4]triazin-2-
ylthio)phenyl)cyclopropanecarboxamide from Step 6 of Example 002 (375 mg, 0.83
mmol) in anhydrous THF was added Raney-Ni slurry (ca. | mL). The mixture was
vigorously stirred under an atmosphere of H, at rt overnight. Raney-Ni was separated
by filtration, and the filtrate was concentrated to a residue (350 mg). To a solution of
this residue in THF (4 mL) were added triethylamine(120 4L ,0.64 mmol), DMAP
(26 mg ,0.24 mmol), and 3-(piperidin-1-yl)propanoic acid (37 mg, 0.24 mmol). After
stirring for 5 min, EDCI (82 mg 0.43 mmol) was added. The resulting mixture was
stirred at rt for 16 h, then the mixture was processed by conventional methods to give
N-(4-((6- (3-(piperidin-1-yl ) propanamido)-4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolo[1,2-1][1 ,2 Atriazin-2-yl)sulfanyl)phenyl)cyclopropanecarboxamide

(63 mg, 54% yield). "H NMR (400 MHz, DMSO-d¢) 5 10.60 (s, 1H), 10.56 (s, LH),
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10.46 (s, 1H), 9.23 (s, 1H), 7.86 (s,1H), 7.75-7.73 (d,2H), 7.55-7.53 (d, 2H), 7.10
(s,1H), 5.55 (s,1H), 3.46 (m,2H), 3.43 (m,2H), 3.38 (m,2H), 3.36 (m,2H), 2.02 (s,2H),
1.84-1.81 (t,3H), 1.69-1.63 (m, 3H), 1.40 (m, 1H), 0.80 (d, 4H); LCMS (ESI) m/z 560

[M+H]".

The following compounds were prepared using a procedure similar to that described

in Example 17.

Exam. | Structure

No.

Compound name

LCMS

(M+H)

174 | pn

N-NH
[

o HN H FF
e Y
Y
N‘N/ S e}

,2,2-trifluoro-N-(4-
((4-((5-methyl-1H-
pyrazol-3-yl)amino)-6-
(2-(piperidin-4-
ylacetamido)pyrrolo[2
,1-f][1,2.4]triazin-2-
yDthio)phenylacetami
de

574

17-i1

Q

H
N-N
|/

HN
=N

s

HN NS N\N

H
N~“(£>
0O

N-(4-((4-((5-methyl-
1H-pyrazol-3-
yDamino)-6-(4-
(piperidin-1-
yDbutanamido)pyrrolof
2,1-f][1,2,4]triazin-2-
yDthio)phenyl)cyclopr
opanecarboxamide

574

17-iit

N-(4-((5-methyl-1H-
pyrazol-3-yl)amino)-2-
((4-(2,2,2-
trifluoroacetamido)phe
nylthio)pyrrolo[2,1-
t][1,2,4}triazin-6-y1)-4-
(piperidin-1-
yhbutanamidc

603

17-1v

N-(4-((5-methyl-1H-
pyrazol-3-yl)amino)-2-
((4-(2,2,2-
trifluoroacetamido)phe
nyl)thio)pyrrolo[2,1-
f][1,2,4]triazin-6-yl)-3-
(4-methylpiperazin-1-
yl)propanamide

601
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17-v

n—Te 12

J3-

7/
O "\ ”\N/L/Q °

N-(4-((4-((5-methyl- 662
|H-pyrazol-3-
yhamino)-6-(3-
(piperidin-1-
yl)propanamido)pyrrol
of2,1-f][1,2,4]triazin-2-
yDthio)phenyt)-3-
(trifluoromethyl)benza
mide

17-vi

y—

A
opaseelen

3-fluoro-N-(4-((4-((5- | 614
methyl-1H-pyrazol-3-
yl)amino)-6-(3-
(piperidin-1-
yDpropanamido)pyrrol
o[2,1-f][1,2,4]triazin-2-
yhthio)phenyl)benzami
de

17-vii

—TH

-
S {Cﬁﬁ Y

(S)-tert-butyl 2-(2-((2- | 632
((4-
(cyclopropanecarboxa
mido)phenyl)thio)-4-
((5-methyli-1H-
pyrazol-3-
yhamino)pyrrolo{2,1-
f1[1,2,4]triazin-6-
yl)amino)-2-
oxoethyl)pyrrolidine-1-
carboxylate

17-viii

N-(4-((6-(4- 534
(dimethylamino)butana
mido)-4-((5-methyl-
1H-pyrazol-3-
ylyamino)pyrrolo[2,1-
f){1,2,4]triazin-2-
ybthio)phenyl)cyclopr
opanecarboxamide
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17-ix (R)-N-(4-((6-(2- 492
== aminopropanamido)-4-
a ((5-methyl-1H-

~
Hy pyrazol-3-
N 8 o | yDamino)pyrrolo{2,1-
s Y f][1,2,4]triazin-2-
TN /J\ Ithio)phenyl)cycl
o SN y phenyljcyclopr
opanecarboxamide

17-x (S)-N-(4-((6-(2- 492
= aminopropanamido)-4-
a ((5-methyl-1H-
pyrazol-3-
yl)amino)pyrrolo[2,1-

~
~ N
w1 ] £][1,2,4]triazin-2-
o—_—S N\ “\N/‘\S ylthio)phenyl)cyclopr
,,,,, - opanecarboxamide

17-xi N-(4-((6-(3- 548
N\ (diethylamino)propana
\ / mido)-4-((3-methyl-
1H-pyrazol-5-

R o | yDamino)pyrrolo{2,1-
=~ w7 | f][1,2,4]triazin-2-
o 2N N\N)\S N yDthio)phenyl)cyclopr

opanecarboxamide

Example 018
Preparation of 2-((2S,4R)-4-tert-Butoxy-2-(hydroxymethyl)pyrrolidin-1-yl)-N-(4-
(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f][1,2 4] triazin-2-
yithio)phenyl)acetamide
[00504] Example 018A: To (25,4R)-4-tert-butoxypyrrolidine-2-carboxylic acid (200
mg, 1.068 mmol) in THF (5§ mL) was added 1M lithium aluminum hydride in ether
(2.13 mL, 2.13 mmol) and the mixture was stirred at ambient temperature for 12 h, at
which time formation of the product was confirmed by LCMS. The reaction was
quenched by addition of water (0.083 mL), 10% NaOH (0.083 mL) and then
additional watcr (0.243 mL) followed by stirring for 15 min. The mixture was filtered
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through Celite and the filtrate was concentrated under reduced pressurc to afford
crude (28,4R)-4-tert-butoxypyrrolidin-2-yl)methanol, which was used in next step

without further purification.

[00505] Example 018B: To a solution of 2-chloro-N-(4-(4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolo[ 1,2-f][1,2,4]triazin-2-ylthio)phenyl)acetamide from Example 016B
(50 mg, 0.12 mmol) in DMF (3 mL) were added ((2S,4R)-4-tert-butoxypyrrolidin-2-
yDmethanol (41.58 mg, 0.24 mmol), N,N-diisopropylethylamine (41.8 pL, 0.24
mmol), and potassium iodide (19.9 mg, 0.125 mmol). The mixture was heated at 50
’C for 12 h, at which time formation of product was confirmed by LCMS. The
mixture was purified by preparative HPLC (Phenomenex phenylhexyl reverse phase
column) eluting with a gradient of solvent B (0.05% HOAc/CH;CN) in solvent A
(0.05% HOACc/H;0) to afford 2-((2S,4R)-4-tert-butoxy-2-(hydroxymethyl)pyrrolidin-
1-y1)-N-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[ 1,2-f][1,2,4]triazin-2-
ylthio)phenyl)acetamide (28.4 mg, 43 %) as its acetate salt. 'H NMR (300 MHz,
DMSO-ds) & 12.05 (brs, 1H), 10.70 (s, 1H), 9.85 (s, [H), 7.90-7.50 (m, SH), 7.20 (s,
11), 6.55 (s, 1H), 5.60 (s, 1H), 4.70 (brs, 1H), 4.20 (m, 1H), 3.80-3.10 (m, 6H), 2.90
(s, 1H), 2.30 (m, LH), 2.10 (s, 3H), 1.90 (s, 3H), 1.70 (m, 1H), 1.20 (s, 9H); LCMS
(ESI) m/z 551 (M+H)".

The following compounds were prepared using a procedure similar to that described
in Example 18. In some cases, borane in THF was used in place of lithium aluminum
hydride of example 18A.

Examp | Structure Compound name LC MS
le No. (M+H)"
unless
otherwi
se
indicate
d

18- “’m 2-((2R,4R)-4-(tert- 551
butoxy)-2-

(hydroxymethyl)pyrrolidi
@A ” QWF - 1y1) NS

methyl-1H-pyrazol-3-
yDamino)pyrrolo[2,1-

f][1,2,4]triazin-2-
yDthio)phenylacctamide
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le No. (M-+H)"
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d

18-ii N 2-((18,3aS,7aR)-1- 533
HN/L)— o (hydroxymethyl)hexahyd
i P ro-1H-isoindol-2(3H)-
@/)\ i /@ e Y1)-N-(4-((4-((5-methyl-
NN ° | H-pyrazol-3-
) ylamino)pyrrolo[2,1-
f1[1,2,4]triazin-2-
yl)thio)phenyl)acetamide

[8-iii X o [ (R)2-(2-- 793
HN/L)_ hydroxyethyl)pyrrolidin-
Q i 1-yD-N-(4-((4-((5-
= N N methyl-1H-pyrazol-3-
\ N /l\ Q/ T\ yDamino)pyrrolo[2,1-
T f][1,2,4]triazin-2-
yDthio)phenyl)acetamide

it

i

18-iv NI’NH 2-((3R,4R)-3- : 519
HNM\ (hydroxymethyl)-4- M-H)

§ ¥ isopropylpyrrolidin-1-
e /@ YW < y1)-N=(4-((4-((5-methyl-

N-N?>s © 1H-pyrazol-3-
OH yl)amino)pyrrolo[2,1-
t]{1,2,4]triazin-2-

ylthio)phenyl)acetamide

18-v o— 2-((2S,4R)-4-(tert- 581
/U\/ butoxy)-2-

(hydroxymethyl)pyrrolidi

N /
§ n §/OH /
h I . n-1-y1)-N-(4-((4-((5-
@\S/Q/ Y\Q (methoxymethyl)-1H-

pyrazol-3-
yDamino)pyrrolo[2,1-
f][1,2.4]triazin-2-
yDthio)phenyDacetamide

The following compounds were prepared using a procedure similar to that described
in Example 18B. In certain cases, where the coupling partner contained a Boc-
protected amino group an additional deprotection step was required. In certain cases,
an additional reduction step was required.
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Compound name

18B-1

(S)-1-2-((4-((4-((5- | 492
mecthyl-1H-pyrazol-3-
yhamino)pyrrolo[2,1-
f][1,2,4]triazin-2-
yl)thio)phenyl)amino
)-2-
oxoethyl)pyrrolidine-
2-carboxamide

18B-
it

2-(3-hydroxyazetidin- | 451
1-y1)-N-(4-((4-((5-
methyl-1H-pyrazol-3-
yhamino)pyrrolo{2,1-
f1[1,2,4]triazin-2-
yh)thio)phenyl)aceta
mide

18B-
ii

(S)-2-(2- 493
(hydroxymethyl)-2-
methylpyrrolidin-1-
y1)-N-(4-((4-((5-
methyl-1H-pyrazol-3-
yl)amino)pyrrolo[2,1-
f1[1,2.4]triazin-2-
yhthio)phenyl)aceta
mide

18B-
v

m/ﬂ/}\ %\i
Y ¢ N g
C(k" WO(\/\'[ 0
\ N\N)\S/Q/ k/T\’<

(S)-tert-butyl 3- 594
(hydroxymethyl)-4-
(2-((4-((4-((5-methyl-
1H-pyrazol-3-
ylhamino)pyrrolo[2,1-
f][1,2,4]triazin-2-
yl)thio)phenyl)amino
)-2-
oxoethyl)piperazine-
1-carboxylate
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18B- N’NH (R)-2-(3- 462 (M-
v I aminopyrrolidin-1- H)
yD-N-(4-((4-((5-
/@/ YON methyl-1H-pyrazol-3-
\ N. )\ yl)amino)pyrrolo[2,1-
NH, f][1,2,4]triazin-2-
yl)thio)phenyl)aceta
mide
18B- RN 2-((2R,48)-4- 493 (M-
vi ///\)\ o hydroxy-2- H)

(hydroxymethyl)pyrr
olidin-1-yl)-N-(4-((4-
((5-methyl-1H-
pyrazol-3-
yhamino)pyrrolo[2,1-
f][1,2,4]triazin-2-
yhthio)phenyl)aceta
mide

18B-
vii

2-((28 4R)-4-amino- | 545

"

"

(hydroxymethyl)pyrr
olidin-1-y1)-N-(4-((4-
((5-methyl-1H-
pyrazol-3-
yl)amino)pyrrolo[2,1-
f][1,2,4]triazin-2-
yl)thio)phenyl)aceta
mide

18B-
viii

(8)-2-(2- 509
(hydroxymethyl)pyrr
olidin-1-y1)-N-(4-((4-
((5-(methoxymethyl)-
1H-pyrazol-3-
yl)amino)pyrrolo[2,1-
fi{1,2.4]triazin-2-
yl)thio)phenyljaceta
mide
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18B-
X

H

S AQNWAD

N-(4-((4-((5-methyl- | 449
1H-pyrazol-3-
ylyamino)pyrrolo[2,1-
fi[1,2,4]triazin-2-
yhthio)phenyl)-2-
(pyrrolidin-1-
ylacetamide

18B-

N-NH
I 4

. J\OTKQ

(R)-N-(4-((4-((5- 463
mcthyl-1H-pyrazol-3-
ybamino)pyrrolo[2,1-
f][1,2,4]triazin-2-
ylithio)pheny!)-2-(2-
methylpyrrolidin-1-
yDhacetamide

IRB-
xi

~NH

=Z

=" N N\//\N
\ N\N//k
OH

(R)-1-(2((4-((4-((5- | 451
methyl-1H-pyrazol-3-
yl)amino)pyrrolo[2,1-
][1,2,4]triazin-2-

yhthio)phenyl)amino
Jethyl)pyrrolidin-3-ol

18B-
xii

g NH

=y XN N N
soleane

(R)-N-(4-((4-((5- 505
cyclobutyl-1H-
pyrazol-3-
yl)amino)pyrrolo[2,1-
f][1,2,4]triazin-2-
yDthio)phenyl)-2-(3-
hydroxypyrrolidin-1-
yl)acetamide

18B-
Xiii

——NH

H Y
LT

(S)-1-(2-((4-((4-((5- | 493
methyl- 1H-pyrazol-3-
yl)amino)pyrrolo[2,1-
f][1,2,4]triazin-2-
yhthio)phenyl)amino
)-2-
oxocthyl)pyrrolidine-
2-carboxylic acid
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18B-
xiv

2-((2S,4R)-4-(tert-
butoxy)-2-(2-
hydroxypropan-2-
yhpyrrolidin-1-yl)-N-
(4-((4-((5-
cyclopropyl-1H-
pyrazol-3-
yl)amino)pyrrolo{2,1-
f1[1,2,4]triazin-2-
yl)thio)phenyl)aceta
mide

605

18B-
Xv

2-((2S,4R)-4-(tert-
butoxy)-2-(2-
hydroxypropan-2-
yDpyrrolidin-1-yl)-N-
(4-((4-((5-cyclobutyl-
1H-pyrazol-3-
yl)amino)pyrrolo[2,1-
f1[1,2,4]triazin-2-
yhthio)phenyl)aceta
mide

617 (M-

18B-
Xvi

2-((2S,4R)-4-(tcrt-
butoxy)-2-(2-
hydroxypropan-2-
yhpyrrolidin-1-yl)-N-
(4-((4-((5-methyl-1H-
pyrazol-3-
yl)amino)pyrrolo[2,1-
f1[1,2,4]triazin-2-
yhthio)phenyl)aceta
mide

579

18B-
xXvii

2-((3R,4R)-3-
(hydroxymethyl)-4-
(trifluoromethyl)pyrr
olidin-1-yl)-N-(4-((4-
((5-methyl-1H-
pyrazol-3-
ylyamino)pyrrolo[2,1-
f]{1,2,4]triazin-2-
yljthio)phenyhaceta
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Compound name

mide

18B-
xviil

(8)-4,4-difluoro-1-(2- | 529
((4-((4-((5-methyl-
1H-pyrazol-3-
ybhamino)pyrrolo[2,1-
f][1,2,4]triazin-2-
yDthio)phenyl)amino
)-2-
oxoethyl)pyrrolidine-
2-carboxylic acid

18B-
Xix

(2S,4R)-4-(tert- 565
butoxy)-1-(2-((4-((4-
((5-methyl-1H-
pyrazol-3-
yDamino)pyrrolo[2,1-
f][1,2,4]triazin-2-
yl)thio)phenyl)amino
)-2-
oxoethypyrrolidine-
2-carboxylic acid

18B-
XX

(R)-N-(4-((4-((5- 542
methyl-1H-pyrazol-3-
yl)amino)pyrrolo[2,1-
f][1,2,4]triazin-2-
yD)thio)phenyl)-2-(3-
(methylsulfonamido)
pyrrolidin-1-
yhacetamide

18B-
xX1

(R)-2-(2- 493
(methoxymethyl)pyrr
olidin-1-yl)-N-(4-((4-
((5-methyl-1H-
pyrazol-3-
yhamino)pyrrolo[2,1-
f]{1,2,4]triazin-2-
yl)thio)phenyl)aceta
mide
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18B-
Xxii

(R)-2-(3-
acetamidopyrrolidin-
L-yD)-N-(4-((4-((5-
methyl-i1-pyrazol-3-
yl)amino)pyrrolo[2,1-
f][1,2,4}triazin-2-
ylthio)phenyl)aceta
mide

506

18B-
Xxiii

(R)-N-(4-((4-((1H-
pyrazol-3-
ylamino)pyrrolo[2,1-
f][1,2,4]triazin-2-
yl)thio)phenyl)-2-(3-
hydroxypyrrolidin-1-
ylacetamide

451

18B-
XXIV

(S)-2-(2-(1 H-tetrazol-
5-yDpyrrolidin-1-y1)-
N-(4-((4-((5-methyl-
1H-pyrazol-3-
ylhamino)pyrrolo[2,1-
f][1,2,4]triazin-2-
yl)thio)phenyl)aceta
mide

517

18B-
XXV

(R)-2-(3-(3-
isopropylureido)pyrro
lidin-1-y1)-N-(4-((4~
((5-methyl-1H-
pyrazol-3-
ylamino)pyrrolo[2,1-
f}[1,2,4]triazin-2-
ylythio)phenyl)aceta
mide

549
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18B-
Xxvi

(R)-isopropyl (1-(2-
((4-((4-((S-methyl-
1H-pyrazol-3-
yl)amino)pyrrolo[2,1-
f](1,2,4]triazin-2-
yDthio)phenyl)amino
)-2-
oxoethyl)pyrrolidin-
3-yDcarbamate

550

18B-
Xxvii

(R)-N-(1-(2-((4-((4-
((5-methyl-1H-
pyrazol-3-
yl)amino)pyrrolo(2,1-
f][1,2,4]triazin-2-
yl)thio)phenyl)amino
)-2-
oxoethyl)pyrrolidin-
3-yl)pivalamide

548

18B-
xxviii

(R)-3-(3-
hydroxypyrrolidin-1-
yD)-N-(4-((4-((5-
methyl- [H-pyrazol-3-
yhamino)pyrrolo[2,1-
f][1,2,4]triazin-2-
yDthio)phenyl)propan
amide

479

18B-
XXIX

(R)-2-((1-(2-((4-((4-
((5-methyl-1H-
pyrazol-3-
yl)amino)pyrrolo[2,1-
f][1,2,4]triazin-2-
yhthio)phenyljamino
)-2-
oxoethyl)pyrrolidin-
3-yl)oxy)ethyl
dihydrogen phosphatc

589
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18B- 7/"‘* o (3R)-3- 670
XXX " / \’\oﬁ (cyclopentylcarbamo
—s yD)- 1-2-((4-((4~((5-
S~ n\ﬂ/\f methyl-1H-pyrazol-3-
\ NN ° yl)amino)pyrrolo[2,1-
f][1,2,4]triazin-2-
° “/O yhthio)phenyl)amino
i )-2-oxoethyl)-1-
((phosphonooxy)met
hyDpyrrolidin-1-ium

Example 019
Preparation of N-(4-(4-(5-Methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f][1,2,4]
triazin-2-ylthio)phenyl)-2-((R)-3-hydroxypyrrolidin-1-yl)acetamide

[00506] To a solution of (R)-pyrrolidin-3-ol (87 mg, 1.00 mmol) in DMF (2 ml)
under N; were added K,COs (173 mg, 1.25 mmol), KI (42 mg, 0.25 mmol) and N-(4-
(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[ 1.2-f][ 1,2,4]triazin-2-ylthio)phenyl)-2-
chloroacetamide (104 mg, 0.25 mmol). The mixture was stirred overnight at 40 °C,
then water (10 mL) was added, and the mixture was extracted with EtOAc (3 x
I5mL). The combined organic layers were dried over Na,SO,, filtered and
concentrated under reduced pressure. The residue was purified by silica gel
chromatography to give N-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-
t](1,2,4] triazin-2-ylthio)phenyl)-2-((R)-3-hydroxypyrrolidin-1-yl)acetamide as a
solid (102 mg, 22% vield). "H NMR (400 MHz, DMSO-ds) & 12.05 (s, 1H), 10.62 (s,
1H), 9.96 (s, 1H), 7.78 (d, 2H), 7.58 (m, 3H), 7.21 (s, 1H), 6.63 (s, 1H), 4.82 (m, 1H),
3.32 (m, 2H), 3.27 (s, 2H), 2.79 (i, 2H) , 2.49 (m, L H), 2.03 (s, 3H) 1.62 (m,
4H),1.08 (m, 3H; MS (ESI) m/z 465 (M+H)".

Example 020
Preparation of (S)-2-(4,4-Difluoro-2-(hydroxymethyl)pyrrolidin-1-yl)-N-(4-(4-(5-
methyl-1H-pyrazol-3-ylamino)pyrrolo|1,2-f}[1,2,4]triazin-2-
ylthio)phenyl)acetamide

160
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[00507] Example 020A Step 1: Preparation of (S)-(4,4-difluoropyrrolidin-2-
yl)methanol: To a solution of (S)-1-(tert-butoxycarbonyl)-4,4-difluoropyrrolidine-2-
carboxylic acid (200 mg, 0.796 mmol) in THF (4 mL) was added 1M BH; in THF
(1.59 mL, 1.59 mmol) and the solution was heated under reflux for 5 h. The mixture
+ . ireated with acetic acid (0.3 mL). Ethyl acetate was added, and the organic layer
was washed with brine, dried over MgSQs,, filtered and concentrated to dryness to
“rd (S)-tert-butyl 4,4-difluoro-2-(hydroxymethyl)pyrrolidine-1-carboxylate (160
7). "H NMR (300 MHz, DMSO-dx) & 4.95 (brs, 1H), 4.00-3.65 (m, 2H), 3.60-

3.40 (ui, . 140, i)
2 * Examp’ N20A, Step 2: (S)-tert-butyl 4,4-difluoro-2-
(hydroxy: . Giyis; - o "ate we - treated with 4N HCl inl 4-dioxane

and the nuxture was stirred at ambient ic..iperature for 4 h. The mixture was
concentrated under reduced pressure. The crude (S)-(4,4-difluoropyrrolidin-2-

yl)methanol was used for the next step without further purification.

[00509] Example 020B: (S)-2-(4,4-difluoro-2-(hydroxymethyl)pyrrolidin-1 -y1)-N-
(4-(4-(5-methyl- 1H-pyrazol-3-ylamino)pyrrolo[1,2-f][ 1,2,4]triazin-2-
ylthio)phenyl)acetamide was prepared as a white solid (35.71 mg, 57%) using a
procedure analogous to that described in Example 018B, substituting (S)-(4,4-
difluoropyrrolidin-2-yl)methanol for the ((2S,4R)-4-tert-butoxypyrrolidin-2-
yDmethanol used in Example 018B. "H NMR (300 MHz, DMSO-ds) 8 12.05 (s, 1H),
10.65 (s, 1H), 10.05 (s, 1H), 7.75 (d, 2H), 7.65-7.60 (m, 3H), 7.20 (s, 1H), 6.55 (s,
1H), 5.60 (s, 1H), 4.95 (s, 1H), 3.65 (d, 1H), 3.55-3.25 (m, 4H), 3.05 (m, 2H), 2.40-
2.10 (m, 3H), 2.05 (s, 3H); LCMS (ESI) m/z 515 (M+H)".

The following compounds were prepared using a procedure similar to that described

in Example 20.
Exam | Structure Compound name LCMS
ple (M+H)”
No.
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204

ity

e Ny . N
LT

E

(S)-2-(4,4-difluoro-2-
(hydroxymethyl)pyrro
lidin-1-y1}-N-(4-((4-
((5-isopropyl-1H-
pyrazol-3-
yhamino)pyrrolof2,1-
f1[1,2,4]triazin-2-
yhthio)phenyl)acetam
ide

543

20-i1

pg——NH

A -

-~

HN

it

/
T Xy i N
N /Q/ \K\Q

F

(S)-N-(4-((4-((1H-
pyrazol-3-
yl)amino)pyrrolo[2,1-
f][1,2,4]triazin-2- " -
yl)thio)phenyl)-2-
(4,4-difluoro-2-
(hydroxymethyl)pyrro
lidin-1-yl)acetamide

501

20-
it

—
NH

~yv O\,/O”

S Xy " N
LT

F

(8)-1-2-((4-((4-((5-
cyclopropyl-1H-
pyrazol-3-
yl)amino)pyrrolo[2,1-
f][1,2,4]triazin-2-
yhthio)phenyl)amino)
-2-oxoethyl)-4,4-
difluoropyrrolidine-2-
carboxylic acid

553

20-1v

(S)-2-(4,4-difluoro-2-
(hydroxymethyl)pyrro
lidin-1-y1)-N-(4-((4-
((5-(methoxymethyl)-
IH-pyrazol-3-
yhamino)pyrrolo[2,1-
f][1,2,4]triazin-2-
yDhthio)phenylacetam
ide

545

20-v

(8)-2-(4,4-difluoro-2-
(hydroxymethyl)pyrro
lidin-1-y1)-N-(4-((4-
((5-(trifluoromethy!)-
1H-pyrazol-3-
ylamino)pyrrolo{2,1-
f][1,2 4]triazin-2-

569
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yhthio)phenyl)acetam
ide

Example 021

Preparation of N-(4-((6—(2-Diethylamino)acetamido)-4-(5-metbyl-lH-pyrazol-3-
vlamino)pyrrolo[1,2-f](1,2,4]triazin-2-
yDsulfanyl)phenyl)cyclopropanecarboxamide

[00510] N-(4-((6-(2-dicthylaminol)acetamido)-4-( 5-methyl-1H-pyrazol-3-
ylamino)pyrrolo[1,2-f]{1 ,2,4]triazin-2-yl)sulfanyl)phenyl)cyclopropanecarboxamide
was synthesized as a yellow solid (20 mg, 31% yield) using a procedure analogous to
that described in Example 002 Step 7, substituting diethylamine (50 pL, 0.48 mmol)
for the piperidine used in Example 002. 'H NMR (400 MHz, DMSO-d;) 8 12.07 (s,
1H), 10.57 (s, 1H), 10.44 (s, L H), 10.06 (s, 1H), 7.85 (s, 1H), 7.73 (d, 2H), 7.53 (d,
2H), 7.25 (s, 1H), 5.55 (s, LH), 2.67 (t, 4H), 2.02 (s, 3H), 1.82 (t, 1H), 1.04 (t, 6H),
0.82 (d, 4H); LCMS (ESI) m/z 534 (M+H)".

Example 022
Preparation of 2-((2S,4R)-4—Flu0ro-2-(hydroxymethyl)pyrrolid'm-l-yl)-N-(4—(4-
(S-methyl-lH—pyrazol—3-ylamino)pyrrolo[1,2—f][1,2,4]triazin-2-
ylthio)phenyl)acetamide

[00511] Example 022A: ((2S,4R)-4-fluoropyrrolidin-2-yl)methanol was prepared
using a procedure analogous to that described in Example 020A, substituting (2S,4R)-
1-(tert-butoxycarbonyl)-4-fluoropyrrolidine-2-carboxylic acid for the (S)-1-(tert-
butoxycarbonyl)-4,4-difluoropyrrolidine-2-carboxylic acid used in Examplec 020A.

[00512] Example 022B: 2-((2S,4R)-4-Fluoro-2-(hydroxymethyl)pyrrolidin-1-y1)-N-
(4-(4-(5-methyl- 1 H-pyrazol-3-ylamino)pyrrolo[ 1,2-f]{1,2 ,4]triazin-2-
ylthio)phenyl)acetamide (11 mg, 18 %) was synthesized as a white solid using a
procedure analogous to that described in Example 018B, substituting ((2S,4R)-4-
fluoropyrrolidin-2-ylymethanol for the ((2S,4R)-4-tert-butoxypyrrolidin-2-
ylmethano! used in Example 018B. "H NMR (300 MHz, DMSO-dg) 8 12.05 (s, L H),
10.65 (s, 1H), 10.05 (s, 1H), 7.80 (d, 2H), 7.60 (m, 3H), 7.20 (s, 1H), 6.55 (s, 1H),
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5.60 (s, LH), 5.40-5.05 (m, 1H), 4.80 (s, 1H), 3.70-3.25 (m, 4H), 3.10 (m, 1H), 3.80
(m, 1H), 2.10-1.80 (m, SH); LCMS (ESI) m/z 497 (M+H)".

Example 023
Preparation of 2-((1S,25,5R)-2-(Hydroxymethyl)-3-azabicyclo|3.1.0}hexan-3-yl)-
N-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo|1,2-f}[1,2,4]triazin-2-
yithio)phenyl)acetamide
[00513] Example 023A: (1S,28,5R)-3-azabicyclo[3.1.0]hexan-2-ylmethanol was
prepared using a procedure analogous to that described in Example 018A, substituting

(1S,2S,5R)-3-azabicyclo[3.1.0]hexane-2-carboxylic acid for the (S)-1-(tert-
butoxycarbonyl)-4.4-difluoropyrrolidine-2-carboxylic acid used in Example 018A.

[00514] Example 023B: 2-((1S,28,5R)-2-(hydroxymethyl)-3-
azabicyclo[3.1.0]hexan-3-yl)-N-(4-(4-(5-methyl- 1 H-pyrazol-3-ylamino)pyrrolo[1,2-
~ f][1,2,4]triazin-2-ylthio)phenyl)acetamide was synthesized as a white solid (21.02
mg, 35 %) using a procedure analogous to that described in Example 018B,
substituting (1S,2S,5R)-3-azabicyclo[3.1.0]hexan-2-ylmethanol for the ((2S,4R)-4-
tert-butoxypyrrolidin-2-yl)methanol used in Example 018B. "H NMR (300 MHz,
DMSO-ds) 6 12.05 (s, 1H), 10.70 (s, 1H), 9.70 (s, 1H), 7.80 (d, 2H), 7.65 (m, 3H),
7.20 (s, H), 6.60 (s, |H), 5.60 (s, 1H), 4.70 (s, 1), 4.75-2.60 (m, 7H), 2.05 (s, 3H),
1.60-1.30 (m, 2H), 0.80 (m, 1H), 0.30 (m, 1H); LCMS (ESI) m/z 491 (M+H) .

Example 024
Preparation of 2-((2R,4R)-2-(Hydroxymethyl)-4-methoxypyrrolidin-1-yl)-N-(4-
(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo{1,2-f][1,2,4]triazin-2-
ylthio)phenyl)acetamide

[00515] Example 024A Step 1: To a solution of methyl (2R,4R)-1-tert-
butyloxycarbonyl-4-methoxypyrrolidine-2-carboxylate (290 mg, 1.118 mmol) in THF
(4 mL) was added lithium borohydride (48.7 mg, 2.23 mmol) and the resuiting
mixture was heated under reflux for 3 h. The reaction was quenched with acetic acid
before EtOAc was added. The solution was washed with brine and concentrated to
dryness to afford (2R,4R)-tert-buty! 2-(hydroxymethyl)-4-methoxypyrrolidine-1-

carboxylate, which was used in the next step without further purification.
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[00516] Example 024A Step 2: (2R 4R)-tert-Butyl 2-(hydroxymethyl)-4-
methoxypyrrolidine-1-carboxylate was taken up in 4N HCI inl,4-dioxane and the
mixture was stirred at ambient temperature for 4 h. The mixture was concentrated to
dryness under reduced pressure. The crude ((2R,4R)-4-methoxypyrrolidin-2-

yl)methanol was uscd for the next step without further purification.

[00517] Example 024B: 2-((2R 4R)-2-(hydroxymethyl)-4-methoxypyrrolidin-1-yl)-
N-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f][ 1,2,4]triazin-2-
‘o)phenyl)acetamide was synthesized as a white solid (32.85 mg, 5 %) using a
~tvre analogous to that described in Example 018B, substituting ((2R,4R)-4-
wa,pyrrolidin-2-yhmethanol for the ((2S,4R)-4-tert-butoxypyrrolidin-2-
yHmethanol used in Example 018B. "H NMR (300 MHz, DMSO-de) 5 12.05 (s, 1H),
10.65 (s, 1H), 10.00 (d, 1H), 7.80 (d, 2H), 7.60 (m, 3H), 7.20 (s, 1H), 6.55 (s, 1H),
{H), 4.75 (s, 1H), 3.85-3.05 (m, 9H), 2.95-2.55 (m, 2H), 2.15-1.60 (m, SH);
LM (ESI) m/z 509 (M+H)".

[00518] The following compounds were prepared using a procedure similar to that
described in Example 24, optionally with lithium aluminum hydride in place of
lithium borohydride used in Example 24A Step 1. In certain cases, where the
pyrrolidine coupling partner was protected as a benzyl carbamate, Pd/C and H; where

used in the deprotection step (Example 24A Step2):

Exam. | Structure Compound name LC
No. MS(M+H)'
except
where
otherwise
indicated
24-i f‘/"NH 2-((2R,4R)-4-hydroxy-2- | 493 (M-H)
NN y HO ghyidri))i)gnzh(y(gp(};rsrolid
N N m-1-yh)-N-(4-((4- 0=
\\ )N\ /@ Y\N methyl-1H-pyrazol-3-
Noy? s 0 yl)amino)pyrrolo[2,1-
OH f][1,2,4]triazin-2-
ylthio)phenyl)acetamid
e
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24-ii N-NH

2-((28,48)-4-hydroxy-2-
(hydroxymethyl)-4-
(trifluoromethyl)pyrrolid
in-1-y1)-N-(4-((4-((5-
methyl-1H-pyrazol-3-
ylyamino)pyrrolo[2,1-
f][1.,2,4]triazin-2-
yhythio)phenyl)acetamid
e

24-iii N-NH

(S)-2-(4-
(difluoromethylene)-2-
(hydroxymethyl)pyrrolid
in-1-y1)-N-(4-((4-((5-
methyl-1H-pyrazol-3-
yl)amino)pyrrolo[2,1-
fi[1,2,4]triazin-2-
yDthio)phenyl)acetamid

C

527

24-iv N-NH

2-((2S,48)-4-
(difluoromethyl)-2-
(hydroxymethyl)pyrrolid
in-1-y1)-N-(4-((4-((5-
methyl-1H-pyrazol-3-
yl)amino)pyrrolo[2,1-
f]{1,2 4]triazin-2-
yDthio)phenyl)acetamid
e

529

24-v N-NH

(R)-2-(methoxymethyl)-
N-(4-((4-((5-methyl-1H-
pyrazol-3-
yDamino)pyrrolo[2,1-
f1{1,2,4}triazin-2-
yDthio)phenyl)pyrrolidin
e-1-carboxamide

479

Example 025
Preparation of (S)-N-(4-(4-(5-Cyclopropyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-
f][1,2,4]triazin-2-ylthio)phenyl)-2-(4,4-difluoro-2-(hydroxymethyl)pyrrolidin-1-

yl)acetamide

[00519] (S)-N-(4-(4-(5-cyclopropy!-1H-pyrazol-3-ylamino)pyrrolof1,2-

f][1,2,4]triazin-2-ylthio)phenyl)-2-(4,4-difluoro-2-(hydroxymethyl)pyrrolidin-1-

yhacetamide (29.93 mg, 49 %) was synthesized as a white solid using a procedure

analogous to that described in Example 018B, substituting (S)-(4,4-difluoropyrrolidin-

2-yDmethanol for the ((2S,4R)-4-tert-butoxypyrrolidin-2-yl)methanol used in

Example 018B, and 2-chloro-N-(4-(4-(5-cyclopropyl-1H-pyrazol-3-
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ylamino)pyrrolo[ 1,2-f][1,2,4]triazin-2-ylthio)phenyl)acetamide from Example 013A
for the 2-chloro-N-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[ 1 ,2-
f][1,2,4]triazin-2-ylthio)phenyl)acetamide used in Example 018B. "H NMR (300
MHz, DMSO-ds) 6 12.10 (brs, tH), 10.70 (s, 111), 10.00 (s, LH), 7.90-7.50 (m, 5H),
7.20 (s, 1H), 6.55 (s, 1H), 5.60 (s, 1H), 4.90 (s, 1H), 3.80-3.00 (m, 6H), 2.50-2.10 (m,
2H), 1.70 (m, 1H), 0.90 (m, 2H), 0.5 (m, 2H); LCMS (ESI) m/z 541 (M+H)".

Example 026
Preparation of (S)-N-(4-(4-(5-Ethyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-
f][1,2,4]triazin-2-ylthio)phenyl)-2-(2-(hydroxymethyl)pyrrolidin-1-yl)acetamide
[00520] Example 026A: 2-Chloro-N-(5-ethyl-1H-pyrazol-3-yl)pyrrolof1,2-
f][1,2,4]triazin-4-amine was prepared using a procedure analogous to that described in
Example 041A, substituting 5-ethyl-1H-pyrazol-3-amine for the 5-cyclobutyl-1H-

pyrazol-3-amine used in Example 041A.

[00521] Example 026B: 2-(4-Aminophenylthio)-N-(5-ethyl-1H-pyrazoi-3-
yhpyrrolo[1,2-f][1,2,4]triazin-4-amine was synthesized using a procedure analogous
to that described in Example 16A, substituting 2-chloro-N-(5-ethyl-1H-pyrazol-3-
yhpyrrolo[1,2-f][1,2,4]triazin-4-amine for the 2-chloro-N-(5-methyl-1H-pyrazol-3-
yhpyrrolo[1,2-f][ 1,2,4]triazin-4-amine used in Example 016A.

[00522] Example 026C: 2-Bromo-N-(4-(4-(5-ethyl-1H-pyrazol-3-
ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-ylthio)phenyl)acetamide was synthesized using
a procedure analogous to that described in Example 016B, substituting 2-(4-
aminophenylthio)-N-(5-ethyl-1H-pyrazol-3-yl)pyrrolo[1,2-f][ ,2,4]triazin-4-amine
from Example 026B for the 2-(4-aminophenylthio)-N-(5-methyl-1H-pyrazol-3-
yDpyrrolo[1,2-f][1,2,4]triazin-4-amine used in Example 016B, and substituting

bromoacetic anhydride for the chloroacetyl chloride used in Example 016B.

[00523] Example 026D: To potassium iodide (56.2 mg, 0.34 mmol) in acetonitrile
(3 mL) under argon was added 2-bromo-N-(4-(4-(5-ethyl-1H-pyrazol-3-
ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-ylthio)phenyl)acetamide (160 mg, 0.34 mmol)

and the mixture was stirred for 5 min. To the mixture were added L-prolinol (66.2 uL,
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0.68 mmol) and diisopropylethylamine (0.15 mL, 0.85 mmol) and the mixture was
stirred at rt overnight. The mixture was then partitioned between EtOAc (30 mL) and
water (10 mL), and the separated organic layer was dried over MgSO., filtered, and
concentrated under reduced pressure. The residue was purified by preparative HPLC
(Phenomenex phenylhexyl reverse phase column) eluting with a gradient of solvent B
(0.05% HOAc/CH4CN) in solvent A (0.05% HOAc/H,0) and the isolated product
was triturated with acetonitrile (30mL) to afford (S)-N-(4-(4-(5-ethyl-1H-pyrazol-3-
ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-ylthio)phenyl)-2-(2-
(hydroxymethyl)pyrrolidin-1-yl)acetamide (20 mg, 0.041 mmol, [2%). 'H NMR
(300 MHz, DMSO-ds) 8 12.1 (s, 1H), 10.66 (s, 1H), 10.01 (s, I1H), 7.79 (d, 2H), 7.56-
7.59 (m, 3H), 7.24 (d, 1H), 6.60 (d, 1H), 5.71 (s, 1H), 4.75 (s, 1H), 3.62 (d, 1H),
3.09-3.21 (t, 3H), 2.75 (s, 1H), 2.39-2.46 (m, 2H), 1.63-1.99 (m, 6H), 1.09 (t, 3H);
LCMS (ESI) m/z 493 (M + H)".

Example 027
Preparation of 2-((25,45)-4-Hydroxy-2-(hydroxymethylpyrrolidin-1-yl)-N-(4-(4-
(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-
ylthio)phenyl)acetamide
[00524] Example 027A: To mcthyl (25,45)-1-tert-butoxycarbonyl-4-
hydroxypyrrolidine-2-carboxylate (1.5 g, 6.11 mmol) in THF (10 mL) was added
lithium borohydride (270 mg, 12.2 mmol) and the mixture was heated at 60 °C
overnight. The mixture was partitioncd between EtOAc and 2 N HCI and the EtOAc
layer was collected, dried over sodium sulfate and concentrated to dryness to afford
(28,4S5)-tert-butyl 4-hydroxy-2-(hydroxymethyl)pyrrolidine-1-carboxylate (1.2 g, 90
%). '"H NMR (300 MHz, CDCl3) 8 1.9 (m, 1H), 2.3 (m, 1H), 3.4-3.6(m, 3H), 3.9-4.1
(m, 2H), 4.3 (bs, 1H), 5.0-5.4 (bs, 2H).

[00525] Example 027B: To (28,4S)-tert-butyl 4-hydroxy-2-
(hydroxymethyl)pyrrolidine-1-carboxylate (148 mg, 0.68 mmol) was added 4N
HCl/dioxane (2 mL) and the mixture was allowed to stand at rt for 2 h. The solution
was evaporated to dryness followed by the addition of water (3 mL). This solution
was frozen and lyophilized, and the resulting oil was dissolved in DMF (3 mL). To |
mL of the DMF solution were added additional DMF (1 mL), diisopropylethylamine

(0.115 mL, 0.66 mmol), potassium iodide (55 mg, 0.33 mmol) and 2-chloro-N-(4-(4-
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(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[ 1,2-f][ 1,2 4]triazin-2-
ylthio)phenyl)acetamide from Example 016B (85 mg, 0.2 mmol). The solution was
stirred at rt overnight, then MeOH (2 mL) was added and the solution was evaporated
to dryness. The residue was purified by preparative thin layer chromatography
(89/10/1; DCM/MeOH/TEA). The obtained solid was partitioned between EtOAc and
aqueous ammonium chloride. The EtOAc layer was dried with sodium sulfate and
concentrated under reduced pressure to give 2-((2S,4S)-4-hydroxy-2-
(hydroxymethyl)pyrrolidin- I -yl)-N-(4-(4-(5-methyl-1H-pyrazol-3-

ylamino)pyrrolo[ 1,2-f][1,2,4]triazin-2-ylthio)phenyl)acetamide (20 mg, 18%). 'H
NMR (300 MHz, CD;0D) § 1.70-1-77 (m, 1H), 2.35-2.45 (m, {H), 2.81 (m, 1H), 3.0
(m, 1H), 3.21 (m, 1H), 3.63-3.84 (m, 3H), 4.34 (s, 1H), 5.77 (s, L H), 6.61 (m, 1H),
6.94 (d, 1H), 7.47 (m, 1H), 7.62 (d, 2H), 7.78 (d, 2H); LCMS (ESI) m/z 495 (M + H)".

The following compound was prepared in a similar manner.

Exam. | Structure Compound name LC MS
No. (M+H)"
27-i N-NH 2-((2S,4R)-4-hydroxy-2- | 495

///\)‘ (hydroxymethyl)pyrrolid
in-1-y1)-N-(4-((4-((5-
\[(\ methyl-1H-pyrazol-3-
\ N. )\ O/ Q yl)amino)pyrrolof2,1-
f][1.2,4]triazin-2-

yhithio)phenyl)acetamid
e

Example 028
Preparation of 2-((2S,4S)-4-Ethoxy-2-(hydroxymethyl)pyrrolidin-1-yl)-N-(4-(4-
(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-
ylthio)phenyl)acetamide

[00526] Example 028A: To methyl (28,4S)-1-(tert-butoxycarbonyl)-4-
hydroxypyrrolidine-2-carboxylate (500 mg, 2.0 mmol) in THF (5 mL) was added
lithium borohydride (90 mg, 4.0 mmol) and the mixture was heated at 80 °C for 5 h.
The mixture was partitioned between EtOAc and 2 N HCl and the EtOAc layer was

dried with sodium sulfate, filtered, and concentrated to dryness. The residue was
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dissolved in pyridine (5 mL), then triphenyimethyl chloride (612 mg, 2.2 mmol) was
added, and the mixture was stirred at rt for 4 days. The solution was concentrated,
then toluene (10 mL) was added and evaporated. The residue was purified by silica
gel chromatography (10-80 % hexanes/EtOAc) to afford (2S,4S)-tert-butyl 4-
hydroxy-2-(trityloxymethylpyrrolidine- [ -carboxylate (570 mg, 61%). LCMS (ESI)
m/z 482 (M + Na)",

[00527] Example 028B: To (2S,4S8)-tert-butyl 4-hydroxy-2-
(trityloxymethyl)pyrrolidine- 1 -carboxylate (107 mg, 0.23 mmol) and ethyl iodide
(0.053 mL, 0.65 mmol) in DMF (2 mL) was added 60% sodium hydride/mineral oil
(10 mg, 0.46 mmol) and the mixture was stirred at rt for | h. MeOH (1 mL) was
added, then the mixture was partitioned between water and EtOAc. The EtOAc layer
was dried over sodium sulfate, filtered, and concentrated to dryness. The residue was
purified by preparative thin layer chromatography (20% EtOAc:hexanes) to give
(25,4S)-tert-butyl 4-ethoxy-2-(trityloxymethyDpyrrolidine-1-carboxylate (118 mg,
quantitative). LCMS (ESI) m/z 510 (M + Na)".

[00528] Example 028C: To MeOH (4 mL) was added acetyl chloride (0.4 mL) and
the mixture was stirred for 5§ min. The resulting solution was then added to (28,45)-
tert-butyl 4-ethoxy-2-(trityloxymethyl)pyrrolidine-1-carboxylate (118 mg, 0.24
mmol) and the mixture was heated at 50 °C for 1 min. Dioxane (1 mL) was then
added and the solution was heated at 50 °C for 20 min, then the solution was then
concentrated to dryness. To the residue were added a solution of
diisopropylethylamine (0.115 mL, 0.66 mmol) in DMF (3 mL), potassium iodide (55
mg, 0.33 mmol) and 2-chloro-N-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolof 1 ,2-
f][1,2,4]triazin-2-ylthio)phenyl)acetamide (91 mg, 0.22 mmol). The solution was
heated at 50 °C for 6 h, then tris(2-aminoethyl)amine (0.12 mL) was added followed
by heating at 50 °C for 30 min. The solution was then concentrated and the residue
was purified by preparative thin layer chromatography (10% DCM/MeOH) followed
by preparative HPLC (Varian diphenyl reverse phase column) eluting with a gradient
of solvent B (0.05% HOAc¢/CH;CN) in solvent A (0.05% HOAc¢/H,0) to give 2-
((25,4S)-4-cthoxy-2-(hydroxymethy)pyrrolidin- 1 -y1)-N-(4-(4-(5-mcthyl-1 H-pyrazol-
3-ylamino)pyrrolo[ 1,2-f][ 1,2,4]triazin-2-ylthio)phenyl)acetamide as its acetate salt
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(12 mg, 10 %). "H NMR (300 MHz, CD;0D) 5 1.21 (t, 3H), 1.80 (m, H), 1.98 (s,
3H), 2.14 (s, 3H), 2.31 (m, 1H), 2.68(dd, 1H), 2.85 (m, 1H), 3.2-3.38 (m, 2H), 3.4-3.7
(m, SH), 4.08 (m, 1H), 5.76 (s, 1H), 6.60 (m, 1H), 6.95 (d, 1H), 7.47 (m, 1H), 7.62 (d,
2H), 7.78 (d, 2H) LCMS (ESI) m/z 523 (M + H)".

Example 029
Preparation of (R)-tert-Butyl 1-(2-(4-(4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolo[1,2-f](1,2,4]triazin-2-ylthio)phenylamino)-2-
oxoethyl)pyrrolidin-3-ylcarbamate
[00529] (R)-tert-butyl 1-(2-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-
f][1,2,4]triazin-2-ylthio)phenylamino)-2-oxoethyl)pyrrolidin-3-ylcarbamate was
prepared using a procedure analogous to that described in Example 018B, substituting
(R)-tert-butyl pyrrolidin-3-ylcarbamate for the ((2S,4R)-4-tert-butoxypyrrolidin-2-
yDmethanol used in Example 018B. "H NMR (300 MHz, DMSO-dq) § 12.06 (s, 1H),
10.63 (s, 1H), 9.95 (s, 1H), 7.80 (d, 2H), 7.59 (s, 1H), 7.58 (d, 2H), 7.22 (s, 1H), 7.16
(d, 1H), 6.58 (m, 1H), 5.64 (s, 1H), 4.02 (m, 1H), 3.26 (s, 2H), 2.77 (m, 2H), 2.12-
1.99 (m, 2H), 2.03 (s, 3H), 1.62 (m, 1H), 1.40 (s, 9H); LCMS (ESI) m/z 564 (M +
H)".
Example 030
Preparation of 2-((28,4S)-2-(Hydroxymethyl)-4-methoxypyrrolidin-1-yl)-N-(4-(4-
(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-
ylthio)phenyl)acetamide
[00530] Example 030A: To (2S,4S)-tert-butyl 4-hydroxy-2-
(trityloxymethyl)pyrrolidine- 1 -carboxylate from Example 028A (120 mg, 0.26 mmol)
and iodomethane (0.033 mL, 0.52 mmol) in DMF (2 mL) was added 60% sodium
hydride/mineral oil (10 mg, 0.26 mmol) and the mixture was stirred at rt for 1 h. The
solution was concentrated and the residue was purified by preparative thin layer
chromatography (20% EtOAc:hexanes) to give (28,4S)-tert-butyl 4-methoxy-2-
(trityloxymethyl)pyrrolidine- 1 -carboxylate (53 mg, 43%). LCMS (ESI) m/z 496 (M +
Na)~

[00531] Example 030B: To (2S,45)-tert-butyl 4-methoxy-2-
(trityloxymethyl)pyrrolidine- 1 -carboxylate (53 mg, 0.11 mmol) in EtOAc (2 mL) was
added 4 N HCl/dioxane (1 mL) and the solution was hcated at 40 °C for 3 h. The
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solution was concentrated to dryness, hexanes (5 mL) were added, and the supernatant
solution was decanted. To the remaining solid in DMF (2 mL) were added
diisopropylethylamine (0.078 mL, 0.44 mmol), potassium 1odide (37 mg, 0.22 mmol)
and 2-chloro-N-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f][ 1,2 4]triazin-2-
ylthio)phenyl)acetamide (37 mg, 0.09 mmol) and the mixture was heated at 45 °C
overnight. Acetic acid (0.15 mL) and DMSO (1 mL) were added and the mixture was
purified by preparative HPLC (Varian diphenyl reverse phase column) eluting with a
gradient of solvent B (0.05% HOAc/CH;CN) in solvent A (0.05% HOAc/H;0) to
give 2-((25,45)-2-(hydroxymethyl)-4-mcthoxypyrrolidin-1-yl)-N-(4-(4-(5-methyl-1 H-
pyrazol-3-ylamino)pyrrolo[1,2-f][ 1,2 ,4]triazin-2-ylthio)phenyl)acetamide (13 mg, 29
%). '"H NMR (300 MHz, CD;OD) 5 1.82 (m, 1H), 2.14 (s, 3H), 2.31 (m, 1H), 2.64(dd,
1H), 2.82 (m, {H), 3.2-3.38 (m, SH), 3.5-3.7 (m, 3H), 3.98 (m, 1H), 5.76 (s, 1H), 6.61
(m, 1H), 6.95 (d, 1H), 7.47 (m, 1H), 7.62 (d, 2H), 7.78 (d, 2H) LCMS (ESI) m/z 509
M+ H)".

Example 031
Preparation of 2-((25,4R)-4-(Benzyloxy)-2-(hydroxymethyl)pyrrolidin-1-yl)-N-
(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolof1,2-f}[1,2,4]triazin-2-
ylthio)phenyl)acetamide

[00532] Example 031A: ((2S,4R)-4-(benzyloxy)pyrrolidin-2-ylymethanol was
prepared using a procedure analogous to that described in the synthesis of Example
020A, substituting 3(2S,4R)-4-(benzyloxy)-1-(tert-butoxycarbonyl)pyrrolidine-2-
carboxylic acid for the (S)-1-(tert-butoxycarbonyl)-4,4-difluoropyrrolidine-2-

carboxylic acid used in Example 020A.

[00533] Example 031B: 2-((2S,4R)-4-(Benzyloxy)-2-(hydroxymethyl)pyrrolidin-1-
y1)-N-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[ 1,2-f}{ 1,2,4]triazin-2-
ylthio)phenyl)acetamide (7.02 mg, 10 %) was prepared as a white solid using a
procedure analogous to that described in Example 018B, substituting ((2S,4R)-4-
(benzyloxy)pyrrolidin-2-yl)methanol hydrochloride for the ((2S,4R)-4-tert-
butoxypyrrolidin-2-yl)methanol uscd in Example 018B. The crude product was
purified by silica gel chromatography eluting with McOH/EtOAc. 'H NMR (300
MHz, DMSO-ds) 6 12.05 (s, 1H), 10.60 (s, 1H), 10.00 (s, LH), 7.83 (d, 2H), 7.60 (m,
3H), 7.25 (m, 6H), 6.55 (s, 1H), 5.60 (s, 1H), 4.80 (brs, |H), 4.45 (s, 2H), 4.10 (s,
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LH), 3.60-3.20 (m, 3H), 3.05-2.60 (m, 3H), 2.05 (s, 3H), 1.95-1.85 (m, 2H); LCMS
(ESI) m/z 585 (M+H)".

Example 032
Preparation of (R)-N-(4-(4-(5-Cyclopropyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-
]11,2,4] triazin-2-ylthio)phenyl)-2-(3-hydroxypyrrolidin-1-yl)acetamide

[00534] (R)-N-(4-(4-(5-cyclopropyl-1 H-pyrazol-3-ylamino)pyrrolo[1,2-
ﬂ{l,2,4]triazin-2-ylthio)phenyl)—2—(3-hydroxypyrrolidin-l-yl)acetamide (16.3 mg, 29
%) was synthesized as a white solid using a procedure analogous to that described in
Example 018B, substituting (R)-pyrrolidin-3-ol for the ((25,4R)-4-tert-
butoxypyrrolidin-2-yl)methanol used in Example 018B, and 2-chloro-N-(4-(4-(5-
cyclopropyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f][ 1,2,4]triazin-2-
ylthio)phenyl)acetamide from Example 013A for the 2-chloro-N-(4-(4-(5-methyl-1H-
pyrazol-3-ylamino)pyrrolof1,2-f][1 ,2,4triazin-2-ylthio)phenyl)acetamide used in
Example 018B. 'H NMR (300 MHz, DMSO-ds) 8 12.05 (s, 1H), 10.65 (s, 1H), 9.85
(s, LH), 7.80 (d, 2H), 7.55 (m, 3H), 7.20 (s, 1H), 6.55 (s, 1H), 5.75 (s, 1H), 4.80 (brs,
[H), 4.20 (s, 1H), 3.20 (s, 2H), 2.75 (m, 3H), 2.10-1.50 (m, 4H), 0.80 (m, 2H), 0.50
(m, 2H); LCMS (ESI) m/z 491 (M+H)".

Example 033

Preparation of (R)-2-(3-Hydroxypyrrolidin-1-yl)-N-(4-(4-(5-(trifluoromethyl)-

1H-pyrazol-3-ylamino)pyrrolo|1,2-f]{1,2,4] triazin-2-ylthio)phenyl)acetamide
[00535] Example 033A: A mixture of 4 4 4-trifluoro-3-oxobutanenitrile (450 mg,
3.28 mmol), hydrazine monohydrate (307 uL, 9.8 mmol), and AcOH (19 mL, 0.33
mmol) in EtOH (5 mL) was stirred and heated at reflux in a pressure tube for 3 h. The
mixture was then allowed to cool to ambient temperature and the mixture was
concentrated under reduced pressure. The residue was purified by silica gel
chromatography eluting with 0-60% EtOAc/hexanes to give 5-(trifluoromcthyl)-1H-
pyrazol-3-amine as an off-white solid (105 mg, 21% yield). "H NMR (300 MHz,
DMSO-ds) 8 10.79 (m, 1H), 5.89 (s, 1H), 3.75 (t, 2H).

[00536] Example 033B: 2-(4—Aminophenylthio)—N-(S—triﬂuoromethyl—1H-pyrazol—B-
yhpyrrolo[1,2-f][1,2,4]triazin-4-aminc was prepared using procedures analogous to

those described in Examples 026A through Example 026B, substituting 5-
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(trifluoromethyl)-1H-pyrazol-3-amine from Example 033A for the 5-ethyl-1H- I

N

pyrazol-3-amine used in Example 026A.
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{00537} Example 033C: 2-Chloro-N-(4-(4-(5-(trifluoromethyl)-1H-pyrazol-3-
ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-ylthio)phenyl)acetamide was prepared using a
procedure analogous to that described in Example 016B substituting 2-(4-
aminophenylthio)-N-(5-trifluoromethyl- 1 H-pyrazol-3-yl)pyrrolo[ 1,2-f][ 1,2 ,4]triazin-. -
4-amine from Example 033B for the 2-(4-aminophenylthio)-N-(5-methyl- lH-pyrazol- :

N »
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3-ylpyrrolo[1,2-f][1,2,4]triazin-4-amine uscd in Example 016B.
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[00538] Example 033D: (R)-2-(3-hydroxypyrrolidin-[-y1)-N-(4-(4-(5-
(trifluoromethyl)- 1 H-pyrazol-3-ylamino)pyrrolo[1,2-f][ 1,2,4]triazin-2-

ylthio)phenyl)acetamide was prepared using a procedure analogous to that described .

s ,“N"

in Example 018B, substituting 3,3-difluoropyrrolidine hydrochloride for the

7{

b8 LS

((28,4R)-4-tert-butoxypyrrolidin-2-yl)methanol used in Example 018B. '"H NMR (300:
MHz, DMSO-ds) 6 11.50 (brs, 1H), 9.90 (s, 1H), 7.79 (d, 2H), 7.65 (s, 1H), 7.56 (d, .'
2H), 7.09 (s, 1H), 6.65 (m, 1H), 6.30 (s, 1H), 4.83 (s, 1H), 4.23 (s, LH), 3.29 (s, 2H),
3.27-2.90 (m, 2H), 2.81 (m, 2H), 2.08 (m, 1H), 1.65 (s, 1H); LCMS (ESI) m/z 519 (\/1
+H)"

»

Example 034

Preparation of 2-((2S,4R)-4-tert-Butoxy-2- (hydroxvmethyl)pyrrohdm-l-yl)-N- .
(4-(4-(5-isopropyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-
ylthio)phenyl)acetamide TS

“»A,':.;‘fw'm, o "‘[ww e,

[00539] Example 034%: 2-(4-Aminophenylthio)-N-(5-isopropyl-1H-pyrazol-3-
yDpyrrolo[1,2-f][1,2,4]triazin-4-amine was prepared using procedures analogous to .
those described in Examples 026A through Example 026B, substituting 5- (1sopr0pyl) i
1H-pyrazol-3-amine for the 5-ethyl-1H-pyrazol-3-amine used in Example 026A. o {
[00540] Example 034B: 2-Chloro-N-(4-(4-(5-isopropyl-1H-pyrazol-3- LR
ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-ylthio)phenyl)acetamide was synthesized uqmg ; !
a procedure analogous to that described in Example 016B substituting 2-(4-
aminophenylthio)-N-(5-isopropyl- 1 H-pyrazol-3-yl)pyrrolo[ 1,2-f][ 1,2,4]triazin-4- {

a
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amine from Example 034A for the 2-(4-aminophenylthio)-N-(5-methyl-1H-pyrazol-3-
yl)pyrrolo[1,2-f}{1,2,4]triazin-4-amine used in Example 016B.

[00541] Example 34C: To potassium iodide (56.2 mg, 0.34 mmol) in DMF (3 mL)
under Ar was added 2-chloro-N-(4-(4-(5-isopropyl-1H-pyrazol-3-

ylamino)pyrrolo[ 1,2-f][1,2,4]triazin-2-ylthio)phenyl)acetamide (160 mg, 0.34 mmol)
and the mixture was stirred for 5 min. Then ((2S,4R)-4-tert-butoxypyrrolidin-2-
ylmethanol from Example 018A (66.2 4L, 0.68 mmol) and diisopropylethylamine
(0.15 mL, 0.85 mmol) were added and the mixture was stirred at 40 °C for 2 h. The
mixture was partitioned between EtOAc (30 mL) and water (10 mL), and the
separated EtOAc layer was dried over MgSOj filtered, and concentrated under
reduced pressure. The residue was purified by silica gel chromatography eluting with
1% to 10% MeOH/DCM. The appropriate fractions were combined and concentrated,
and the residue was triturated with anhydrous diethyl ether to afford 2-((25,4R)-4-tert-
butoxy-2-(hydroxymethy!)pyrrolidin-1-y1)-N-(4-(4-(5-isopropyl-1H-pyrazol-3-
ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-ylthio)phenyl)acctamide (28 mg, 0.048 mmol,
19%). "H NMR (300 MHz, DMSO-ds) & 12.1 (s, 1H), 10.65 (s, 1H), 9.93 (s, 1H),
7.77 (d, 2H), 7.60 (t, 3H), 7.25 (s, 1H), 6.59 (s, 1H) , 5.83 (s, 1H), 4.68 (br s, 1H),
4.19 (brs, 1H), 3.34 (d, [H), 3.15-3.23 (m, 3H), 2.77-2.87 (m, 3H), 2.36 (t, 1H), 1.89
(br, s, 1H), 1.69 (br s, 1H), 1.08-1.23 (m, 15H); LCMS (ESI) m/z 579 (M + H)".

The following compound was prepared in a similar manner:

Exam. | Structure Compound name LC MS
No. (M+H)'
34-i o (R)-2-(3- 493

| p hydroxypyrrolidin-1-

yD-N-(4-((4-((5-
isopropyl-1H-pyrazol-

HN
Y
S~ Ny \H/\N 3.
\ Ny /ks S yDamino)pyrrolo[2,1-
O

f][1,2,4]triazin-2-
yhthio)phenyl)acetami
de

Example 035
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Preparation of N-(4-(4-(5-Cyclopropyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-
f]({1,2,4]triazin-2-ylthio)phenyl)-2-((2S,4R)-4-fluoro-2-
(hydroxymethyl)pyrrolidin-1-yl)acetamide
[00542] N-(4-(4-(5-cyclopropyl-1H-pyrazol-3-ylamino) pyrrolo[1,2-f][1,2,4]triazin-
2-ylthio)phenyl)-2-((2S,4R)-4-fluoro-2-(hydroxymethyl) pyrrolidin-1-yl) acetamide
was prepared as a white solid (16.31 mg, 27 %) using a procedure analogous to that
described in Example 018B, substituting ((2S,4R)-4-fluoropyrrolidin-2-yl)methanol
hydrochloride for the ((2S,4R)-4-tert-butoxypyrrolidin-2-yl)methanol used in
Example 018B, and 2-chloro-N-(4-(4-(5-cyclopropyl-1H-pyrazol-3-
ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-ylthio)phenyl)acetamide from Example 013A
for the 2-chloro-N-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolof1,2-
f][1,2,4]triazin-2-ylthio)phenyl)acetamide used in Example 018B. "H NMR (300
MHz, DMSO-ds) 8 12.10 (s, 1H), 10.60 (s, 1H), 10.05 (s, 1H), 7.75 (d, 2H), 7.55 (m,
3H), 7.20 (s, 1H), 6.55 (s, 1H), 5.75 (s, 1H), 5.20 (d, 1H), 4.85 (brs, 1H), 4.45 (s, 2H),
4.10 (s, 1H), 3.60-3.20 (m, 3H), 3.05-2.60 (m, 3H), 2.05 (s, 3H), 1.95-1.85 (m, 2H);
LCMS (ESI) m/z 523 (M+H)".

Example 036
Preparation of N-(4-(4-(5-Cyclopropyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-
f][1,2,4]triazin-2-ylthio)phenyl)-2-((28,4R)-4-hydroxy-2-
(hydroxymethyl)pyrrolidin-1-yDacetamide
[00543]) Example 036A: (3R,5S)-5-(hydroxymcthyl)pyrrolidin-3-ol was prepared
using a procedure analogous to that described Example 024A, substituting methyl
(2R,4R)-1-tert-butyloxycarbonyl-4-hydroxypyrrolidine-2-carboxylate for the methyl
(2R 4R)-1-tert-butyloxycarbonyl-4-methoxypyrrolidine-2-carboxylate used in

Example 024A.

[00544] Example 036B: N-(4-(4-(5-cyclopropyl-{H-pyrazol-3-ylamino)pyrrolo[1,2-
f][1,2,4]triazin-2-ylthio)phenyl)-2-((2S,4R)-4-hydroxy-2-(hydroxymethyl)pyrrolidin-
I-yhacetamide was synthesized as a white solid (13.29 mg, 22 %) using a procedure
analogous to that described in Example 013B, substituting (3R.55)-5-
(hydroxymethyl)pyrrolidin-3-ol from Example 036A for the (2S,4R)-4-tert-
butoxypyrrolidin-2-yl)methanol used in Example 013B. '"H NMR (300 MHz, DMSO-
dg) 8 12.05 (s, tH), 10.70 (s, 1H), 10.00 (s, 1H), 7.80 (d, 2H), 7.60 (m, 3H), 7.20 (s,
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1H), 6.55 (s, 1H), 5.70 (s, 1H), 4.80 (m, 2H), 4.20 (s, 1H), 3.60 (d, [ H), 3.45-3.20 (m,
4H), 3.00 (s, 1H), 2.35 (s, 1H), 1.80 (m, 3H), 0.80 (m, 2H), 0.50 (m, 2H); LCMS
(ESI) m/z 521 (M+H)".

Example 037
Preparation of 2-(2-Hydroxymethyl-4-methoxy-pyrrolidin-1-yl)-N-{4-[4-(5-
methyl-1H-pyrazol-3-ylamino)-pyrrolo[2,1-f]{1,2,4]triazin-2-ylsulfanyl}-phenyl}-
acetamide
[00545] Example 037A Step 1: To (2S,4R)-tert-butyl 4-hydroxy-2-
(hydroxymethyl)pyrrolidine-1-carboxylate (200 mg, 0.920 mmol) in pyridine (3 mL)
was added trityl chloride (282.12mg, 1.012 mmol) and the mixture was heated at
80°C for 12 h.. The mixture was concentrated under reduced pressure and the residue
was purified by silica gel chromatography to give (2S,4R)-tert-butyl 4-hydroxy-2-
(trityloxymethyl)pyrrolidine-1-carboxylate (260 mg, 61 %) as a solid.

[00546] Example 037A Step 2: To (2S,4R)-tert-butyl 4-hydroxy-2-
(trityloxymethyl)pyrrolidine-1-carboxylate (260 mg, 0.5657 mmol) in DMF (3 mL)
was added 60% sodium hydride (27.1 mg, 0.679 mmol) and the mixture was stirred
for 10 min, then methyl iodide (0.070 mL, 1.13 mmol) was addcd and the mixture
was stirred for 1 h. The mixture was worked-up using EtOAc to give a solution that
was concentrated under reduced pressure. The residue was purified by silica gel
chromatography to afford (2S,4R)-tert-butyl 4-methoxy-2-
(trityloxymethyl)pyrrolidine-1-carboxylate (230 mg, 86%).

[00547] Example 037A Step 3: (2S,4R)-tert-butyl 4-methoxy-2-
(trityloxymethyl)pyrrolidine-1-carboxylate was taken up in 4N HCl/dioxane and the
mixture was stirred at ambient temperature for 4 h. The mixture was concentrated and
the residue was dried under reduced pressure. The crude ((25,4R)-4-
methoxypyrrolidin-2-ylymethanol was used for the next step without further

purification.

[00548] Example 037B: 2-(2-Hydroxymethyl-4-methoxy-pyrrolidin-1-yI)-N-{4-[4-
(5-methyl-1H-pyrazol-3-ylamino)-pyrrolo[2,1-f][ 1,2 4]triazin-2-ylsulfanyl]-phenyl} -

acetamide was synthesized as a white solid (20.76 mg, 34 %) using a procedure
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analogous to that described in Example 018B, substituting ((2S,4R)- (4-methoxy-
pyrrolidin-2-y!)-methanol Hydrochloride from Example 037A for the ((25,4R)-4-tert-
butoxypyrrolidin-2-yl)methanol used in Example 018B. "H NMR (300 MHz, DMSO-
de) 8 12.05 (s, 1H), 10.65 (s, 1H), 10.00 (s, 1H), 7.80 (d, 2H), 7.55 (m, 3H), 7.20 (s,
1H), 6.55 (s, 1H), 5.60 (s, |H), 4.70 (s, LH), 3.90 (s, 1H), 3.60 (d. 1H), 3.30 (m, 4H),
3.25 (m, 1H), 3.20 (s, 3H), 2.90 (s, 1H), 2.05 (s, 3H), 2.80 (m, 2H); LCMS (ESI) m/z
509 (M+H)".

Example 038
2-(2-Hydroxymethyl-4-methoxy-pyrrolidin-1-yl)-N-{4-[4-(5-methyl-1H-pyrazol-
3-ylamino)-pyrrolo[2,1-f][1,2,4]triazin-2-ylsulfanyl]-phenyl}-acetamide

[00549] N-{4-[4-(5-Cyclopropyl-1H-pyrazol-3-ylamino)-pyrrolo[2,1-f][1,2,4]triazin-
2-ylsulfanyl]-phenyl}-2-(2-hydroxymethyl-4-methoxy-pyrrolidin-1-yl)-acetamide
was sythesized as a white solid (21.18 mg, 35 %) using a procedure analogous to that
described in Example 018B, substituting ((25,4R)-(4-methoxy-pyrrolidin-2-yl)-
methanol Hydrochloride from Example 037A for the ((25,4R)-4-tert-
butoxypyrrolidin-2-yl)methanol used in Example 018B, and substituting 2-chloro-N-
(4-(4-(5-cyclopropyl- | H-pyrazol-3-ylamino)pyrrolo[ 1,2-f][ 1,2 ,4]triazin-2-
ylthio)phenyl)acetamide from Example 013A for the 2-chloro-N-(4-(4-(5-methyl-1H-
pyrazol-3-ylamino)pyrrolo[ 1,2-f][1,2,4]triazin-2-ylthio)phenyl)acetamide used in
Example 018B. 'H NMR (300 MHz, DMSO-d) 8 11.00 (s, LH), 10.80 (s, 1H), 10.05
(s, 1H), 7.80-7.40 (m, 5H), 7.20 (s, 1H), 6.55 (s, 1H), 5.80 (s, 1H), 4.10 (d, 1H), 4.30-
4.05 (m, 3H), 3.80 (m, 2H), 3.20 (s, 3H), 2.20 (d, 1H), 1.90 (m, [H), 1.70 (m, IH),
1.20 (m, 3H), 0.80 (m, 2H), 0.50 (m, 2H); LCMS (ESI) m/z 535 (M+H)".

Example 039
Preparation of (S)-2-(3-(Hydroxymethyl)pyrrolidin-1-yl)-N-(4-(4-(5-methyl-1H-
pyrazol-3-ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-ylthio)phenyl)acetamide

[00550] Example 039A: (S)-Pyrrolidin-3-ylmethanol was prepared using a
procedure analogous to that described in Example 024A, substituting methyl (S)-1-
tert-butyloxycarbonylpyrrolidine-3-carboxylate for the methyl (2R,4R)-1-tert-
butyloxycarbonyl-4-methoxypyrrolidine-2-carboxylate used in Example 024A.

[00551] Example 039B: (S)-2-(3-(Hydroxymethyl)pyrrolidin-1-y1)-N-(4-(4-(5-
methyl-1H-pyrazol-3-ylamino)pyrrolo[ 1,2-f][1,2,4]triazin-2-ylthio) phenyl)
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acetamide was synthesized as a white solid (20.55 mg, 35.7 %) using a procedure
analogous to that described in Example 018B, substituting (8)-pyrrolidin-3-
ylmethanol Hydrochloride for the ((2S,4R)-4-tert-butoxypyrrolidin-2-ylymethanol
used in Example 018B. "H NMR (300 MHz, DMSO-dg) 8 12.10 (br s, 1H), 10.70 (s,
1H), 10.00 (s, 1H), 7.85 (d, 2H), 7.60 (m, 3H), 7.20 (s, LH), 6.55 (s, 1H), 5.65 (s, 1H),
4.60 (brs, 1H), 3.50-3.10 (m, 3H), 2.80-2.15 (m, 5H), 2.00 (s, 3H), 1.85 (m, 2H), 1.45
(m, 1H); LCMS (ESI) m/z 479 (M+H)".

Example 040
Preparation of (S)-N-(4-(4-(5-Cyclopropyl-1H—pyrazol—3-ylamino)pyrrolo[1,2-
f] [1,2,4]triazin-2-ylthio)phenyl)-Z-(3-(hydroxymethyl)pyrrolidin—l—yl)acetamide

[00552] (S)-N-(4-(4-(5-Cyclopropyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-
f][1,2,4]triazin-2-ylthio)phenyl)-2-(3-(hydroxymethyl)pyrrolidin-1 -yl)acetamide was
synthesized as a white solid (14.19 mg, 24.6 %) using a procedure analogous to that
described in Example 018B, substituting (S)-pyrrolidin-3-ylmethanol hydrochloride
for the ((2S,4R)-4-tert-butoxypyrrolidin-2-yl)methanol used in Example 018B, and
substituting 2-chloro-N-(4-(4-(5-cyclopropyl-1 H-pyrazol-3-ylamino)pyrrolo[1,2-
f][1,2,4]triazin-2-ylthio)phenyl)acetamide from Example 013A for the 2-chloro-N-(4-
(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f][1 ,2,4]triazin-2-
ylthio)phenyl)acetamide used in Example 013B. 'H NMR (300 MHz, DMSO-ds) &
12.10 (br s, LH), 10.65 (s, 1H), 9.85 (s, 1H), 7.80 (d, 2H), 7.60 (m, 3H), 7.20 (s, 1H),
6.55 (s, 1H), 5.70 (s, 1H), 4.60 (br s, 1H), 3.60-3.10 (m, 2H), 2.80-2.20 (m, 5H), 1.98
(s, 3H), 1.65 (m, 1H), .45 (m, 1H), 0.85 (m, 2H), 0.50 (m, ZH); LCMS (ESI) m/z 505
(M+H)".

Example 041
Preparation of (S)-N-(4-(4-(5-Cyclobutyl-lH—pyrazol—S-ylamino)pyrrolo[1,2-
f][1,2.4] triazin-Z-ylthio)phenyl)-Z-(4,4-diﬂuoro—Z-(hydroxymethyl)pyrrolidin-l-
yhacetamide
[00553] Examﬁle 041A: To potassium iodide (932 mg, 5.6 mmol) in DMF (5 mL)
was added 2,4-dichloropyrrolo[1,2-1][1,2,4]triazine (Mastalerz, et al. US20070004731
Al) (1.06 g, 5.6 mmol). The mixture was stirred for 5 min, then 5-cyclobutyl-1H-
pyrazol-3-amine (938 mg, 6.7 mmol) and diisopropylethylamine (0.98 mL, 5.6 mmol)

were added and the mixture was stirred at rt for 2 h. Water was then added and
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precipitate was collected by filtration to afford 2-chloro-N-(5-cyclobutyl-1H-pyrazol-
3-yl)pyrrolo[1,2-f][1,2,4]triazin-4-amine (1.78 g, quantitative). LCMS (ESI) m/z 289
M+ H)".

[00554] Example 041B: A rcaction vessel containing a suspension of potassium
carbonate (1.0 g, 7.28 mmol) in DMF (5 mL) was cvacuated and flushed with Ar. 4-
Aminobenzenethiol (639 mg, 5.1 mmol) was added and the reaction vessel was again
evacuated and flushed with argon. A solution of 2-chloro-N-(5-cyclobutyl-1H-
pyrazol-3-yhpyrroto[1,2-f][1,2.4]triazin-4-amine (1.05 g, 3.64 mmol) in DMF (5 mL)
was then added and the vial was again evacuated and flushed with argon. The
solution was then heated to 120 °C overnight. Water was added and the precipitated
solid was collected by filtration then triturated with 2:1 ether/acetonitrile (9 mL) to
afford 2-(4-aminophenylthio)-N-(5-cyclobutyl-1H-pyrazol-3-yl)pyrrolo{1,2-
f][1,2,4]triazin-4-amine (710 mg, 52%). LCMS (ESI) m/z 378 (M + H)".

[00555] Example 041C: To 2-(4-aminophenylthio)-N-(5-cyclobutyl- 1 H-pyrazol-3-
yDpyrrolo[1,2-f][1,2,4]triazin-4-amine (250 mg, 0.66 mmol) in THF (5 mL) at 0 °C
was added dropwise a solution of chloroacetyl chloride (0.11 mL, 1.39 mmol) in THF
(5 mL). The solution was stirred at 0 °C for 30 min, then allowed to warm to 1t for 1
h. A 10% sodium hydroxide solution (5 mL) was then added and the mixture was
stirred for 5 min. The mixture was subjected to extractive workup using EtOAc, and
the organic fraction was dried (sodium sulfate) and concentrated to afford 2-chloro-N-
(4-(4-(5-cyclobutyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-
ylthio)phenyl)acetamide (295 mg, 98%). LCMS (ESI) m/z 454 (M + H)".

[00556] Example 041D: To (S)-(4,4-difluoropyrrolidin-2-yl)methanol
hydrochloride from Example 020A (23 mg, 0.13 mmol), diisopropylethylamine
(0.058 mL, 0.33 mmol), and potassium iodide (18 mg, 0.11 mmotl) in DMF (2 mL)
was added 2-chloro-N-(4-(4-(5-cyclobutyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-
f][1,2,4]triazin-2-ylthio)phenyl)acetamide (50 mg, 0.11 mmol) and the mixture was
heated at 45 °C for 5 h. Acetic acid (0.1 mL) and DMSO (3 mL) were added and the
mixture was purified by preparative HPLC (Varian diphenyl reverse phase column)
eluting with a gradient of solvent B (0.05% HOAc/CH5CN) in solvent A (0.05%
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HOACc/H,0). The collected fractions were concentrated, and then treated with DCM
(20 mL), thiophenol resin (300 mg, 1.3 mmol/g), tricthylamine (0.05 mL) and MP-
carbonate resin (100 mg, 3 mmol/g) overnight. The mixture was filtered and the
filtrate was washed with aqueous ammonium chloride and concentrated to afford (S)-
N-(4-(4-(5-cyclobutyl-1H-pyrazol-3-ylamino)pyrrolo[ 1,2-f][ 1,2,4]triazin-2-
ylthio)phenyl)-2-(4,4-difluoro-2-(hydroxymethyl)pyrrolidin-1-yl)acetamide (33 mg,
54 %). '"H NMR (300 MHz, CD;0D) 5 1.20 (m, 2H), 1.7-2.4 (m, 8H), 2.87 (m, LH),
2.96 (m, 1H), 3.3-3.7 (m, 4H), 5.90 (s, 1H), 6.52 (m, 1 H), 6.85 (d, 1H), 7.38 (m, 1H),
7.51 (d, 2H), 7.66 (d, 2H); LCMS (ESI) m/z 555 (M + H)".

Example 042
Preparation of (R)-N-(2-Fluoro-4-(4-(5-methyl-1H-pyrazol-3-
ylamine)pyrrolo[1,2-f]{1,2,4]triazin-2-ylthio)phenyl)-2-(3-hydroxypyrrolidin-1-

yhacetamide
[00557) Example 042A: To 4-bromo-2-fluoroaniline (200 mg, 1.05 mmol) in
toluene (3 mL) were added cesium carbonate (513 mg, 1.57 mmol),
palladium(tetrakistriphenylphosphine) (60 mg, 0.05 mmol), and triisopropylsilylthiol
(0.25 mL, 1.15 mmol). The reaction vessel was evacuated and flushed with argon and
then heated in a microwave reactor at 120 °C for 2.5 h. The solution was filtered and
concentrated. To the residue in DMF (3 mL) were added cesium fluoride (470 mg,
3.15 mmol), cesium carbonate (340 mg, 1.05 mmol), and a solution of 2-chloro-N-(5-
methyl-1H-pyrazol-3-yl)pyrrolo[ 1,2-f][1,2,4]triazin-4-amine (155 mg, 0.63 mmol) in
DMF (2 mL). The reaction vessel was evacuated and flushed with argon and the
mixture was stirred overnight at 120 °C. The mixture was partitioned between EtOAc
and water, and the residue from concentration of the organic phase was purified by
preparative thin layer chromatography to give impure 2-(4-amino-3-
fluorophenylthio)-N-(5-methyl-1H-pyrazol-3-yl)pyrrolo{1,2-f][ 1,2,4]triazin-4-amine,
which was used in the next step without further purification. LCMS (ESI) m/z 356 (M
+H)".

[00558] Example 042B: To impure 2-(4-amino-3-fluorophenylthio)-N-(5-methyl-
1H-pyrazol-3-yl)pyrrolo[1,2-f][1,2,4]triazin-4-amine (ca. 0.3 mmol) in THF (3 mL)
was added chloroacetyl chloride (0.53 mL, 0.66 mmol) and the mixture was stirred at
rt for 30 min. The mixture was partitioned between | N NaOH and EtOAc, and the
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organic layer was dried over sodium sulfate, filtered, and concentrated to give impure
2-chloro-N-(2-fluoro-4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-
f][1,2,4]triazin-2-ylthio)phenyl)acetamide, which was used directly in the next step.
LCMS (ESI) m/z 432 (M + H)".

[00559] Example 042C: To 2-chloro-N-(2-fluoro-4-(4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-ylthio)phenyl)acetamide from Exampie 042B
(ca. 0.05 mmol) in DMF (1 mL) were added diisopropylethyl amine (0.02 mL),
potassium iodide (20 mg), and (R)-pyrrolidin-3-o0l (0.02 mL) and the mixture was
heated at 50 °C for 2 h and then kept at ca. 4 °C for 3 days. The mixture was purified
by preparative HPLC (Varian diphenyl reverse phase column) eluting with a gradient
of solvent B (0.05% HOAc¢/CH;CN) in solvent A (0.05% HOAc/H,0) to give (R)-N-
(2-fluoro-4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[ 1,2-f][ 1,2 4]triazin-2-
ylthio)phenyl)-2-(3-hydroxypyrrolidin-1-yl)acetamide as its diacetate salt (5.96 mg,
21%). "H NMR (300 MHz, CD;0D) 3 1.9 (m, 1H), 1.97 (s, 6H), 2.16 (s, 3H), 2.24
(m, 1H), 2.8-2.95 (m, 2H), 3.05 (m, 1H), 3.15 (m, 1H), 3.65 (s, 2H), 4.45 (m, 1H),
5.87 (s, 1H), 6.59 (m, 1H), 6.98 (m, 1H), 7.4-7.55 (m, 3H), 8.25 (t, I H); LCMS (ESI)
m/z 483 (M + H)".

Example 043
Preparation of (S)-2-(4,4-Difluoro-2-(hydroxymethyl)pyrrolidin-1-yl)-N-(2-
fluoro-4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo|1,2-f]{1,2,4] triazin-2-
ylthio)phenyl)acetamide

[00560] (S)-2-(4,4-difluoro-2-(hydroxymethyl)pyrrolidin- | -yl)-N-(2-fluoro-4-(4-(5-
methyl-1H-pyrazol-3-ylamino)pyrrolo[ 1,2-f][1,2,4]triazin-2-ylthio)phenyl)acetamide
was synthesized as its diacetate salt (7.5 mg, 25%) using a procedure analogous to
that described in Example 042C, substituting ((2S,4R)-4-fluoropyrrolidin-2-
yDmethanol from Example 022A for the (R)-pyrrolidin-3-ol used in Example 042C.
"H NMR (300 MHz, CD;0D) & 2.03 (m, 6H), 2.18 (s, 3H), 2.27-2.5 (m, 2H), 3.04
(m, 1H), 3.18 (m, 1H), 3.5-3.8 (m, 5H), 5.87 (s, 1H), 6.61 (m, IH), 6.91 (m, IH), 7.4-
7.55 (m, 3H), 8.3 (t, 1H); LCMS (ESI) m/z 533 (M + H) .

Example 044
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Preparation of 2-((2S5,4S)-4-Fluoro-2-(hydroxymethyl)pyrrolidin-1-yl)-N-(4-(4-
(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-
ylthio)phenyl)acetamide
[00561] Example 044A: ((2S,4S)-4-fluoropyrrolidin-2-yl)methanol was prepaged
using a procedure analogous to that described Example 020A, substituting (25,4S)-1-
(tert-butoxycarbonyl)-4-tfluoropyrrolidine-2-carboxylic acid for the (S)-1-(tert-
butoxycarbonyl)-4,4-difluoropyrrolidine-2-carboxylic acid used in Example 020A.

[00562] Example 044B: 2-((2S,4S)-4-Fluoro-2-(hydroxymethyl) pyrrolidin-1-yl)-N-
(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f][ 1,2 4]triazin-2-
ylthio)phenyl)acetamide was synthesized as a white solid (12.5 mg, 21 %)using a
procedure analogous to that described in Example 018B, substituting ((25,45)-4-
fluoropyrrolidin-2-yl)methanol hydrochloride for the ((2S,4R)-4-tert-
butoxypyrrolidin-2-yl)methanol used in Exmaplc 018B. The reaction mixture was
purified by silica gel chromatography eluting with DCM/MeOH. '"H NMR (300 MHz,
DMSO-ds) 6 12.10 (brs, 1H), 10.65 (s, 1H), 10.10 (s, 1H), 7.85-7.55 (m, 5H), 7.20 (s,
1H), 6.55 (s, 1H), 5.65 (s, 1H), 5.35-5.05 (d, 1H), 4.80 (s, 1H), 3.80-3.10 (m, 4H),
2.80 (m, 3H), 2.40-2.15 (m, 1H), 2.05 (s, 3H), 1.85 (s, |H); LCMS (ESI) m/z 497
(M+H)".

Example 045

Preparation of N-((R)-1-((4-(4-(5-Methyl-1H-pyrazol-3-ylamino)pyrrolof1,2-f]
[1,2,4]|triazin-2-ylthio)phenylcarbamoyl)methyl)pyrrolidin-3-yl)isobutyramide
[00563] The intermediate compound N-(4-(4-(5-methyl- | H-pyrazol-3-ylamino)
pyrrolo[1,2-f][1,2,4]triazin-2-ylthio)phenyl)-2-((R)-3-aminopyrrolidin-1-yl)acetamide
was prepared using a procedure analogous to that described in Example 018B,
substituting R-3-aminopyrrolidine for the ((2S,4R)-4-tert-butoxypyrrolidin-2-
yDmethanol used in Example 018B. To N-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)
pyrrolo[ 1,2-f][1,2,4]triazin-2-ylthio)phenyl)-2-((R)-3-aminopyrrolidin-1-yl)acetamide
(50 mg, 0.11 mmol) in anhydrous THF was added dropwise a solution of isobutyryl
chloride in THF. The mixture was stirred for 2 h at rt, then water was added and the
mixture was extracted with EtOAc. The organic layer was separated, dried and

concentrated under reduced pressure. The residue was purified by silica gel
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chromatography eluting with 20:1 to 10:1 DCM/MeOH to give N-((R)-1-((4-(4-(5-
methyl-1H-pyrazol-3-ylamino)pyrrolo[ 1,2-f] [1,2,4]triazin-2-
ylthio)phenylcarbamoyl)methyl)pyrrolidin-3-yl)isobutyramide (41 mg, 39% yield).
'H NMR (400 MHz, DMSO-ds) § 10.82 (s, 1H), 10.64 (d, 1H), 10.35 (t, LH), 8.15 (d,
1H), 7.71 (d, 2H), 7.63 (d, 2H), 7.57 (s, 1H), 6.58 (d, 1H), 5.68 (t, 1H), 4.31 (d, 2H),
3.30-3.42 (m, 1H), 2.05 (s, 2H), 1.88-1.94 (m, 1H), 1.01 (d, 6H); LCMS (ESI) m/z
534 (M+H)".

Example 046
Preparation of 2-(3,3-Diflueropyrrolidin-1-yl)-N-(4-(4-(5-methyl-1H-pyrazol-3-

ylamino)pyrrolo[1,2-f]{1,2,4]triazin-2-ylthio)phenyl)acetamide
[00564] 2-(3,3-difluoropyrrolidin-1-yl)-N-(4-(4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-ylthio)phenyl)acetamide was prepared using
a procedure analogous to that described in Example 018B, substituting 3,3-
difluoropyrrolidine hydrochloride for the ((28,4R)-4-tert-butoxypyrrolidin-2-
yl)methanol used in Exampie 018B. "H NMR (300 MHz, DMSO-d,) 8 12.05 (s, 1H),
10.61 (s, 1H), 10.11 (s, 1H), 7.76 (d, 2H), 7.58 (s, 1H), 7.57 (d, 2H), 7.22 (s, 1H),
6.58 (m, 1H), 5.64 (s, 1H), 3.62 (m, 1H), 3.39 (m, 2H), 3.16 (m, [ H), 3.13 (m, 2H),
2.90 (s, 2H), 2.32 (m, 2H), 2.03 (s, 3H); LCMS (ESI) m/z 483 (M-H)".

Example 047

Preparation of 2-((2S,4R)-4-(Difluoromethyl)-2-(hydroxymethyl)pyrrolidin-1-yl)-

N-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-

ylthio)phenyl)acetamide

[00565] Example 047A: Methyl (S)-1-tert-butyloxycarbonyl-4-
(difluoromethylene)pyrrolidine-2-carboxylate (synthesized using a procedure
analogous to that described in Qiu, X.-L. et al.. . Org. Chem. 2002, 67, 7162-7164)
(300 mg, 1.08 mmol) in EtOH (5 mL) was stirred under a hydrogen atmosphere in the
presence of 10% Pd/C (50 mg) for several days. The mixture was filtered through
Celite and concentrated under reduced pressure to give methyl (25,4R)-1-tert-

butyloxycarbonyl-4-(difluoromethyl)pyrrolidine-2-carboxylate, together with its 4-

eplmer.
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[00566] Example 047B Step 1: Preparation of ((28,4R)-4-
(Difluoromethyl)pyrrolidin-2-y)methanol: To a stirring solution of impure methyl
(2S,4R)- 1 -tert-butyloxycarbonyl-4-(di fluoromethyl)pyrrolidine-2-carboxylate from
Example 047A (330 mg, 1.08 mmol) in THF (5 mL) at rt was added LiBH4 (50 mg,
2.3 mmol). The mixture was stirred at rt overnight, and then heated at 60 °C for 90
min. The mixture was partitioned between EtOAc (15 mL) and saturated aq NaHCO;
(10 mL), and the organic layer was washed with brine, dried over Na,SQyq, filtered,
and concentrated under reduced pressure. The residue was purified by silica gel
chromatography eluting with 10-40% EtOAc/hexanes to give (2S,4R)-tert-butyl 4-
(difluoromethyl)-2-(hydroxymethyl)pyrrolidine-1-carboxylate as the minor isomer
(50 mg, 18 % yield). LCMS (ESI) m/z 252 (M + H)".

[00567] Example 047B Step 2: 25 4R)-tert-butyl 4-(difluoromethyl)-2-
(hydroxymethyl)pyrrolidine-1-carboxylate (50 mg, 0.20 mmol) was dissolved in
EtOAc (1.0 mL) and treated with 4N HCV/1,4-dioxane (0.5 mL) and the mixture was
kept at rt overnight. The mixture was concentrated under reduced pressure to give
((2S,4R)-4-(difluoromethyl)pyrrolidin-2-yl)methanol as its hydrochloride salt (38 mg,
100%).

[00568] Example 047C: 2-((2S,4R)-4-(difluoromethyl)-2-
(hydroxymethyl)pyrrolidin- 1-y1)-N-(4-(4-(5-methyl-1 H-pyrazol-3-

ylamino)pyrrolo[ 1 2-f][1,2,4]triazin-2-ylthio)phenyl)acetamide was prepared using a
procedure analogous to that described in Example 018B, substituting ((2S,4R)-4-
(difluoromethyl)pyrrolidin-2-yl)methanol hydrochloride from Example 047B for the
((2S,4R)-4-tert-butoxypyrrolidin-2-ylymethanol used in Example 018B. 'H NMR (300
MHz, DMSO-ds) 8 12.06 (s, 1H), 10.63 (s, 1H), 9.99 (s, 1H), 7.77 (d, 2H), 7.60 (s,
1H), 7.60 (d, 2H), 7.25 (s LH), 6.59 (d, 1H), 6.09 (td, 1H), 5.63 (s, 1H), 4.73 (s, 1H),
3.64 (d, 1H), 3.43 (d, 2H), 3.18 (m, 4H), 2.47-2.92 (m, 3H), 2.03 (s, 3H), 1.84 (m,
2H), 1.17 (m, 3H). LCMS (ESI) m/z 527 (M + H)".

Example 048
Preparation of tert-Butyl 3-fluoro-1-(2-(4-(4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolof[1,2-f][1 ,2,4]triazin-2-ylthio)phenylamino)-2-
oxoethyl)pyrrolidine-3-carboxylate
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[00569] Example 048A To a stirring mixture of tert-butyl 2-fluoroacrylate (350 mg,
2.4 mmol) and N-(methoxymethy)-N-(trimethysilylmethyl) benzylamine (735 uL, 2.9
mmol) in DCM (5 mL) at 0 °C was added trifluoroacetic acid (27 pL, 0.24 mmol).
The mixture was stirred at rt overnight and then partitioned between diethyl ether (25
mL) and saturated aq NaHCO5 (10 mL). The organic layer was washed with brine,
dried over Na,SO,, filtered, and concentrated under reduced pressure. The residue
(300 mg) in MeOH (5 mL) was stirred under a hydrogen atmosphere in the presence
of 10% Pd/C (50 mg) at rt overnight. The mixture was then filtered through Celite and
the filtrate was concentrated under reduced pressure to give tert-butyl 3-

fluoropyrrolidine-3-carboxylate as a colorless oil. LCMS (ESI) m/z 190 (M + H)".

[00570] Example 048B: tert-butyl 3-fluoro-1-(2-(4-(4-(5-methyl-[H-pyrazol-3-
ylamino)pyrrolo[ 1,2-f][1,2,4]triazin-2-ylthio)phenylamino)-2-oxoethyl)pyrrolidine-3-
carboxylate was prepared using a procedure analogous to that described in Example
018B, substituting tert-butyl 3-fluoropyrrolidine-3-carboxylate from Example 048A
for the ((2S,4R)-4-tert-butoxypyrrolidin-2-yl)methanol used in Example 018B. 'H
NMR (300 MHz, DMSO-ds) 6 12.07 (s, 1H), 10.63 (s, 1H), 10.10 (s, 1H), 7.77 (d,
2H), 7.59 (s, 1H), 7.58 (d, 2H), 7.23 (s, 1H), 6.58 (d, 1H), 5.63 (s, 1H), 4.03 (m, 1H),
3.38 (m, 2H), 3.14 (m, 1H), 3.04 (m, 2H), 2.73 (m, 1H), 2.45- 2.05 (m, 2H), 2.03 (s,
3H), 1.48 (s, 9H); LCMS (ESI) m/z 565 (M-H)".

Example 049
Preparation of (R)-2-(3-(Hydroxymethyl)pyrrolidin-1-yl)-N-(4-(4-(5-methyl-1H-
pyrazol-3-ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-ylthio)phenyl)acetamide
[00571] Example 049A: (R)-pyrrolidin-3-ylmethanol was prepared using a
procedure analogous to that described in Example 024 A, substituting methyl (R)-1-
(tert-butyloxycarbonyl)pyrrolidine-3-carboxylate for the methyl (2R, 4R)-1-tert-
butyloxycarbony!-4-methoxypyrrolidine-2-carboxylate used in Example 024A.

[00572] Example 049B: (R)-2-(3-(Hydroxymethy!)pyrrolidin- | -y1)-N-(4-(4-(5-
methyl- | H-pyrazol-3-ylamino)pyrrolo[ 1,2-f][ 1,2,4]triazin-2-ylthio)phenyl)acetamide
was synthesized as a white solid (7 mg, 12 %) using a procedure analogous to that
described in Example 018B, substituting (R)-pyrrolidin-3-ylmethanol hydrochloride

for the ((2S,4R)-4-tert-butoxypyrrolidin-2-yl)methanol used in Example 018B. 'H
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NMR (300 MHz, DMSO-ds) & 12.10 (brs, 1H), 10.70 (s, LH), 10.00 (s, 1H), 7.80 (d,
2H), 7.60 (m, 3H), 7.20 (s, 1H), 5.60 (s, 1H), 4.65 (brs, 1H), 3.55-3.10 (m, 4H), 3.80-
2.15 (m, 5H), 2.00 (s, 3H), 1.80 (m, 1H), 1.40 (m, 1H); LCMS (ESI) m/z 479 (M+H)".

Example 050
Preparation of (R)-N-(4-(4-(5—Cyclopropyl-1H-pyrazol—3-ylamino)pyrmlo[1,2—
f] [l,2,4]triazin-2-ylthio)phenyl)—Z-(B-(hydroxymethyl)pyrrolidin-I-yl)acetamide

[00573] (R)-N-(4-(4-(5-cyclopropyl-1 H-pyrazol-3-ylamino)pyrrolo[ 1,2-
i1 ,2,4]t11'azin-2-ylthio)phenyl)—2-(3-(hydroxymcthyl)pyrrolidin- I-ylacetamide) was
synthesized as a white solid (17.99 mg, 31 % using a procedure analogous to that
described in Example 013B, substituting (R)-pyrrolidin-3-ylmethanol hydrochloride
for the (S)-pyrrolidin-(2-yl)methanol used in Example 013B. Purification was
accomplished by silica gel chromatography eluting with DCM/MeOH. "H NMR (300
MHz, DMSO-ds) & 12.10 (br s, 1H), 10.65 (s, 1H), 10.05 (s, 1H), 7.80 (d, 2H), 7.60
(s, 3H), 7.20 (s, 1H), 6.55 (s, 1H), 5.70 (s, 1H), 4.60 (br s, 1H), 3.60-2.20 (m, 7H),
1.80-1.30 (m, 4H), 1.10 (m, 1H), 0.80 (m, 2H), 0.50 (s, 2H); LCMS (ESI) m/z 505
(M+H)".
Example 051
Preparation of 2-(trans-S-tert-Butoxy-4-hydroxypyrrolidin-1-yl)-N-(4-(4-(5-
methyl-1H-pyrazol-3-ylamino)pyrrolo| 1,2-][1,2,4]triazin-2-
ylthio)phenyl)acetamide

[00574] Example 051A: To benzyl 2,5-dihydro-1H-pyrrole-1-carboxylate (1 g, 4.9
mmol) in DCM (10 mL) at 0 °C was added 3-chloroperbenzoic acid (1.43 g, 6.4
mmol). The solution was allowed to warm to rt and stir for 5 h. Aq sodium thiosulfate
and 1N NaOH were added and the mixture was extracted with DCM. The organic
layer was dried over sodium sulfate, filtered, and concentrated. The residue was
purified by silica gel chromatography eluting with 0-70% ethylacetate in hexanes to
afford benzyl 6-oxa-3-azabicyclo[3.1 .0]hexane-3-carboxylate as an oil (560 mg,

52%); LCMS (ESI) m/z 220 (M + H)".

[00575] Example 051B: To benzyl 6-oxa-3-azabicyclo[3.1.0]hexane-3-carboxylate
(980 mg, 4.47 mmol) in DCM (5 mL) were added tert-butanol (5 mL) and
tris(perfluorophenyl)borane (50 mg, 0.1 mmol), and the mixture was heated at 80 °C

overnight. The mixture was purified by silica gel chromatography eluting with 0-10%
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DCM/MeOH to give the intermediate rans-benzyl 3-tert-butoxy-4-
hydroxypyrrolidine-1-carboxylate as an oil, which was dissolved in MeOH (20 mL).
Palladium hydroxide (100 mg) was added and the mixture was stirred under a
hydrogen atmosphere for 3 h. The mixture was filtered and the filtrate was
concentrated to afford rrans-4-tert-butoxypyrrolidin-3-ol (404 mg, 56% ). LCMS
(EST) m/z 160 (M + H) .

[00576] Example 051C: To trans-4-tert-butoxypyrrolidin-3-ol (404 mg, 2.54 mmol)
in DMF (6 mL) were added diisopropylethylamine (0.66 mL, 3.81 mmol), potassium
iodide (100 mg, 0.6 mmol), and 2-chloro-N-(4-(4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-ylthio)phenyl)acetamide (841 mg, 2.03 mmol).
The mixture was heated at 50 °C for 2 h, then the mixture was concentrated and the
residue was purified by silica gel chromatography eluting with 0-8 % DCM/MeOH
containing 0.1% TEA to afford 2-(trans-3-tert-butoxy-4-hydroxypyrrolidin-1-yl)-N-
(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-
ylthio)phenyl)acetamide (315 mg, 23%). 'H NMR (300 MHz, CD:0D) & 1.25 (s,
9H). © "' (s, 3H), 2.51 (dd, 1H), 2.69 (d, 1H), 2.95 (dd, 1H), 3.20 (m, 1H), 3.34 (s,
2H), 4.u6 (m, 1H), 5.75 (s, 1H), 6.61 (s, [H), 6.95 (d, 1H), 7.47 (s, 1H), 7.62 (d, 2H),
7.79 (d, 2H); LCMS (ESI) m/z 537 (M + H)".

Exam. | Structure Compound name LC MS
No. (M+H)

51-1 2-((3R,45)-3-hydroxy-
4-isopropylpyrrolidin-
1-y1)-N-(4-((4-((5-
methyl-1H-pyrazol-3-
ybamine)pyrrolo[2,1-
o f]{1,2,4]triazin-2-
yl)thio)phenybacetami
de

507

51-ii

2-((3R,4S)-3-hydroxy-
4-neopentylpyrrolidin-
L-yD)-N-(4-((4-((5-
methyl- | H-pyrazol-3-
ylamino)pyrrolo{2,1-
f][1.2,4]triazin-2-
yl)thio)phenyl)acetami

535
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Exam.
No.

Structure

Compound name

LCMS
(M+H)

de

51-iii

Ry NH

[ Vi
LT~
/”i

N-((3R,4R)-4-hydroxy-
L-(2-((4-((4-((5-
methyl- 1 H-pyrazol-3-
ylDamino)pyrrolo[2,1-
f][1,2,4]triazin-2-
yhthio)phenyl)amino)-
2-oxoethyl)pyrrolidin-
3-yD-N-
methylisobutyramide

51-1v

Faw

N-((3R,4R)-4-hydroxy-
1-(2-((4-((4-((5-
methyl-1H-pyrazol-3-
yl)amino)pyrrolo[2,1-
f][1,2,4]triazin-2-
yljthio)phenyl)amino)-
2-oxoethyl)pyrrolidin-
3-yl)isobutyramide

550

51-v

2-((3S,4R)-3-(tert~
butyl)-4-
hydroxypyrrolidin-1-
yD-N-(4-((4-((5-
methyl-1H-pyrazol-3-
ylDamino)pyrrolo{2,1-
f}[1,2,4]triazin-2-
yDthio)phenyl)acetami
de

521

51-vi

2-((35,4S)-3-hydroxy-
4-((4-
(trifluoromethyl)phenyl
Yamino)pyrrolidin-1-
YD-N-(4-((4-((5-
methyl-1H-pyrazol-3-
yl)amino)pyrrolof2,1-
f]{1,2,4tnazin-2-
ybthio)phenylacetami
de

624

51-vii

2-((3S,4S)-3-hydroxy-
4-((3-
(trifluoromethyl)phenyl
Jamino)pyrrolidin-1-
yD-N-(4-((4-((5-
methyl-1H-pyrazol-3-
yhamino)pyrrolo[2,1-

624
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Exam. | Structure Compound name LC MS
No. (M+H)

f]{1,2,4]triazin-2-
yl)thio)phenyl)acetami
de

S1-viii 2-((35,45)-3,4-
AW dihydroxypyrrolidin-1-
S YDN-(4-((4((5-

methyl-1H-pyrazol-3-

" " N won | yDamino)pyrrolo[2,1- 481
C@\ /O/ W‘/\Q {12 4]triazin-2-
N s 9 yD)thio)phenyljacetami
de

51-ix 2-((3S,4S)-3-(tert-
=\, butylamino)-4-
" hydroxypyrrolidin-1-

yD-N-(4-((4-((5-

77 N N methyl-1H-pyrazol-3-
it OH A 536
Qi;)\s /©/ WJ)/\Q ylamino)pyrrolo[2,1-

f][1,2,4]triazin-2-
yhithio)phenyl)acetami
de

51x ~/““ 2((3S,48)-3-hydroxy-
4-(2-

C’/k T\ morpholinoethoxy)pyrr
olidin-1-y1)-N-(4-((4-
Q H ((5-methyl-1H-pyrazol- | 594
3-
yhamino)pyrrolo[2,1-
f][1,2,4]triazin-2-
yDthio)phenyl)acetami
de

Example 052
Preparation of (R)-N-(4-(4-(5-(Difluoromethyl)-1H-pyrazol-3-
ylamino)pyrrolo[1,2-f]{1,2,4]triazin-2-ylthio)phenyl)-2-(3-hydroxypyrrolidin-1-
ylyacetamide
[00577] Example 052A: To a retluxing suspension of sodium hydride in THF under
Ar was added dropwise an acetonitrile solution of methyl difluoroacetate over 40 min.

The mixture was heated at 80 °C overnight then concentrated under reduced pressure.

The residue was dissolved in water and acidified to pH 1.0 with 3N hydrochloric acid.
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The acidified solution was extracted with cther, and the ether laycer was dried over
MgSQy, filtered, and concentrated under reduced pressure to afford crude 4,4-

difluoro-3-oxobutanenitrile (4.13 g, 34.7 mmol).

[00578] Example 052B: To 4,4-difluoro-3-oxobutanenitrile from the previous step
(3.7 g, 31.07 mmol) suspended in ethanol (100 mL) at rt under Ar was added
dropwise hydrazine hydrate (1.99 mL, 62.15 mmol) and the mixture was heated at
reflux overnight. The mixture was allowed to cool to rt and then was concentrated
under reduced pressure. The residue was purified by silica gel chromatography eluting
with 12% to 85% EtOAc/hexanes to afford 5-(difluoromethyl)- 1 H-pyrazol-3-aminc
(867 mg, 21% over 2 steps). 'H NMR (300 Milz, DMSO-ds) 5 11.85 (s, 1H), 6.68 (t,
1H), 5.42 (s, 1H), 5.18 (br s, 2H); LCMS (ESI) m/z 134 (M + H)".

[00579] Example 052C: 2-Chloro-N-(5-difluoromethyl-1H-pyrazol-3-
ylpyrrolo[1,2-f][1,2,4]triazin-4-amine (370 mg, 1.3 mmol, 24%) was synthesized
using a procedure analogous to that described in Example 041A, substituting 5-
(difluoromethy!)-1H-pyrazol-3-amine from Example 052B for the 5-cylobutyl-1H-
pyrazol-3-amine used in Example 041A. 'H NMR (300 MHz, DMSO-ds) & 13.52 (s,
1H), 11.3 (s, 1H), 7.80 (br,s, 1H), 7.3-7.45 (m, 1H), 7.05-7.25 (m, 2H), 6.75 (br,s,1H);
LCMS (ESI) m/z 285 (M + H)".

[00580] Example 052D: 2-(4-Aminophenylthio)-N-(5-difluoromethyl-1H-pyrazol-3-
yDpyrrolo[1,2-f][1,2,4]triazin-4-amine (100 mg, 0.27 mmol, 24%) was synthesized
using a procedure analogous to that described in Example 016 A, substituting 2-
chloro-N-(5-difluoromethyl- 1 H-pyrazol-3-yl)pyrrolo[ 1,2-f][1,2,4]triazin-4-amine
from the previous step for the 2-chloro-N-(5-methyl-1H-pyrazol-3-yl)pyrrolo[1,2-
f][1,2,4]triazin-4-amine used in Example 016A. LCMS (ESI) m/z 374 (M + H)".

[00581] Example 052E: 2-Chloro-N-(4-(4-(5-difluoromethyl-1H-pyrazol-3-
ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-ylthio)phenyl)acetamide (82.1 mg, 0.18 mmol,
87%) was synthesized using a procedure analogous to that described in Example
016B, substituting 2-(4-aminophenylthio)-N-(5-difluoromethyl-1H-pyrazol-3-
yhpyrrolo[1,2-][1,2,4]triazin-4-aminc from previous step for the 2-(4-
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aminophenylthio)-N-(5-methyl-1H-pyrazol-3-yl)pyrrolo[1,2-f]{1,2,4]triazin-4-amine
used in Example 016B. LCMS (ESI) m/z 450 (M + H)".

{00582] Example 052F: (R)-N-(4-(4-(5-(Difluoromethyl)-1H-pyrazol-3-
ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-ylthio)phenyl)-2-(3-hydroxypyrrolidin-1-
yhacetamide (20.1 mg, 44%) was synthesized using a procedure analogous to that
described in Example 018B, substituting 2-chloro-N-(4-(4-(5-difluoromethyl-1H-
pyrazol-3-ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-ylthio)phenyl)acetamide from
previous step for the 2-chloro-N-(4-(4-(5-methyl- 1 H-pyrazol-3-ylamino)pyrrolo[ 1,2-
f][{1,2,4]triazin-2-ylthio)phenyl)acetamide used in Example 018B, and substituting
(R)-pyrrolidin-3-ol for the ((2S,4R)-4-tert-butoxypyrrolidin-2-ylymethanol used in
Example 018B. 'H NMR (300 MHz, DMSO-ds) & 13.1 (s, 1H), 10.95 (s, 1H), 9.92 (s,
1H), 7.79 (d, 2H), 7.65 (t, 3H), 7.18 (s, 1H), 6.85 (s, 1H), 6.67 (br s, 1H), 6.27 (brs,
1H), 4.85 (d, 1H), 4.25 (br s, 1H), 3.28 (s, 2H), 2.77-2.84 (m, 3H), 1.99-2.1 (m, 211),
1.64 (br s, 1H); LCMS (ESI) m/z 501 (M + H)".

Example 053

Preparation of (S)-2-(4,4-Difluoro-2-(hydroxymethyl)pyrrolidin-1-yl)-N-(4-(4-(5-
(difluoromethyl)-1H-pyrazol-3-ylamino)pyrrolo[1,2-1][1,2,4] triazin-2-
ylthio)phenyl)acetamide
[00583] (S)-2-(4,4-difluoro-2-(hydroxymethyDpyrrolidin-1-y1)-N-(4-(4-(5-
(difluoromethyl)- | H-pyrazol-3-ylamino)pyrrolo[ {,2-f][1,2,4]triazin-2-
ylthio)phenyl)acetamide (20.1 mg, 0.04 mmol, 44%) was synthesized using a
procedure analogous to that described in Example 018B, substituting 2-chloro-N-(4-
(4-(5-difluoromethyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-
ylthio)phenyl)acetamide from Example 052E for the 2-chloro-N-(4-(4-(5-methyl-1H-
pyrazol-3-ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-ylthio)phenyl)acetamide used in
Example 018B, and (S)-(4,4-difluoropyrrolidin-2-yl)methanol from Example 020A
for the ((28,4R)-4-tert-butoxypyrrolidin-2-yl)methanol used in Example 018B. (8.0
mg, 0.014 mmol, 16%). '"H NMR (300 MHz, DMSO-ds) 8 13.25 (s, 1), 10.97(s,
1H), 10.03 (s, 1H), 7.74 (d, 211), 7.58-7.64 (t, 3H), 7.04-7.18 (d, 1H), 6.85 (s, IH),
6.64 (brs, 1H), 6.27 (br s, 1H), 4.88(s, 1H), 3.70 (d, 1H), 3.49 (br s, 3H), 3.05-3.11
(m, 2H), 2.20-2.42 (m, 2H), 1.24 (br s, 1H) ; LCMS (ESI) m/z 551 (M + H)".
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Example 054
Preparation of 2-(trans-3-(4-Fluorophenoxy)-4-hydroxypyrrolidin-1-yl)-N-(4-(4-
(5-methyl-1H-pyrazol-3-ylamino)pyrrole[1,2-f][1,2,4]triazin-2-
ylthio)phenyl)acetamide
[00584] Example 054A: To benzyl 6-oxa-3-azabicyclo[3.1.0]hexane-3-carboxylate
from Example 051A (1.5 g, 6.84 mmol) in DMF (10 mL) were added 4-fluorophenol
(1.91 g, 17.1 mmol) and cesium carbonate (6.67 g, 20.5 mmol) and the mixture was
heated at 100 °C for 0.5 h and then at 110 °C for 1 h. The mixture was partitioned
between ethyl acetate and water, and then the organic layer was washed with saturated
sodium chloride, dried over sodium sulfate, filtered, and concentrated. The residuc
was purified by silica gel chromatography eluting with 0-10% DCM/MeOH to afford
trans-benzyl 3-(4-fluorophenoxy)-4-hydroxypyrrolidine-1-carboxylate (750 mg,
33%). LCMS (ESI) m/z 354 (M + Na)".

{00585] Example 054B: To 3-(4-fluorophenoxy)-4-hydroxypyrrolidine-1-
carboxylate (750 mg, 2.26 mmol) in MeOH (10 mL) was added palladium hydroxide
(75 mg). The mixture was stirred under a hydrogen atmosphere for 1.5 h, then
additional palladium hydroxide (75 mg) was added and stirring was continued under
hydrogen for 1 h. The mixture was filtered and the filtrated was concentrated. To the
residue were added diisopropylethylamine (0.75 mL, 4.32 mmol), potassium iodide
(100 mg, 0.6 mmol), and 2-chloro-N-(4-(4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-ylthio)phenyl)acetamide (890 mg, 2.15 mmol).
The mixture was heated at 50 °C for 1 h, then at 70 °C for 2 h. The mixture was
concentrated and the residue was purified by silica gel chromatography cluting with
0-8 % DCM/MeOH containing 0.1% TEA to afford 2-(trans-3-(4-fluorophenoxy)-4-
hydroxypyrrolidin-1-yl)-N-(4-(4-(5-methyl- 1H-pyrazol-3-ylamino)pyrrolo[ 1,2-
f][1,2,4]triazin-2-ylthio)phenyl)acetamide (650 mg, 50%). "H NMR (300 MHz,
CD;0D) 8 2.16 (s, 3H), 2.7-2.9 (m, 2H), 3.06 (dd, 1H), 3.3-3.5 (m, 3H), 4.28 (s, I H),
4.62 (s, 1H), 5.75 (s, 1H), 6.60 (s, 1H), 6.9-7.1 (m, SH), 7.46 (s, LH), 7.62 (d, 2H),
7.79 (d, 2H); LCMS (ESI) m/z 575 (M + H)".

Example 055
Preparation of 2-(3-Fluoro-3-(hydroxymethyl)pyrrolidin-1-yl)-N-(4-(4-(5-methyl-
1H-pyrazol-S-ylamino)pyrrolo[1,2-f][1,2,4]triazin-Z-ylthio)phenyl)acetamide
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[00586] Example 055A Step 1: To a stirring solution of tert-butyl 1-benzyl-3-
fluoropyrrolidine-3-carboxylate from Step | of Example 48A (150 mg, 0.54 mmol) in
THF (5 mL) at rt was added LiBH, (50 mg, 2.3 mmol). The mixture was stirred at rt
overnight, and then was heated at 60 °C for 90 min. The mixture was partitioned
between EtOAc (15 mL) and saturated aqg NaHCOs (10 mL), and the organic layer
was washed with brine, dried over Na;SQ,, filtered, and concentrated under reduced
pressure. The residue was purified by silica gel chromatography eluting with EtOAc
to give (1-benzyl-3-fluoropyrrolidin-3-ylymethanol (90 mg, 80% yield). LCMS (ESI)
m/z 210 (M + H)".

[00587] Example 055B; (1-benzyi-3-fluoropyrrolidin-3-yl)methanol (90 mg) was
dissolved in MeOH (3 mL) and 10% Pd/C (25 mg) was added under an argon
atmosphere. The mixture was stirred under a hydrogen atmosphere at rt overnight.
The mixture was then filtered through Celite and the filtrate was concentrated under
reduced pressure to give (3-fluoropyrrolidin-3-yl)methanol as a colorless oil (50 mg,

99% yield). LCMS (ESI) m/z 190 (M + H)".

[00588] Example 055C: 2-(3-fluoro-3-(hydroxymethyl)pyrrolidin-1-yl)-N-(4-(4-(5-
methyl-1H-pyrazol-3-ylamino)pyrrolo[ 1,2-t][1,2,4]triazin-2-ylthio)phenyl)acetamide
was prepared using a procedure analogous to that described in Example 018B,
substituting (3-fluoropyrrolidin-3-yl)methanol from Example 055B for the pyrrolidine
derivative used in Example 018B. 'H NMR (300 MHz, DMSO-ds) 3 12.07 (s, 1H),
10.63 (s, 1H), 10.04 (s, 1H), 7.78 (d, 2H), 7.59 (s, 1H), 7.58 (d, 2H), 7.23 (s, 1H),
6.58 (m, 1H), 5.63 (s, 1H), 4.03 (m, 1H), 3.55 (m, 2H), 2.85 (m, 2H), 2.66 (m, 1H),
2.03 (s, 3H), 1.96 (m, 2H); LCMS (ESI) m/z 497 (M + H)".

Example 056
Preparation of 2-(trans-3-Fluoro-4-hydroxypyrrolidin-1-yl)-N-(4-(4-(5-methyl-
1H-pyrazol-3-ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-ylthio)phenyl)acetamide
[00589] Example 056A: To benzyl 2,5-dihydro-1H-pyrrole-I-carboxylate (1.5 g,
7.38 mmol) in THF (15 mL) was added 2.5% osmium tetroxide/water (0.2 mL). The
solution was stirred for 1.5 h at rt, then additional 2.5% osmium tetroxide/water (0.1

mL) was added and the solution was stirred overnight at rt. The mixture was purified
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by silica gel chromatography eluting with 0-13% DCM/ MeOH to afford cis-benzyl
3,4-dihydroxypyrrolidine-1-carboxylate as an oil (434 mg, 24%); LCMS (ESI) m/z
260 (M + Na)".

[00590] Example 056B: To cis-benzyl 3,4-dihydroxypyrrolidine-1-carboxylate (383
mg, 1.61 mmol) in pyridine (10 mL) at 0 °C was added benzoyl chloride (0.187 mL,
1.61 mmol) and the mixture was allowed to warm to rt overnight. The solution was
concentrated and the residue was purified by silica gel chromatography eluting with
0-13% DCM/methanol to afford impure cis-benzyl 3-(benzoyloxy)-4-
hydroxypyrrolidine- 1-carboxylate (483 mg). LCMS (ESI) m/z 364 (M + Na)".

[00591] Example 056C: To impure cis-benzyl 3-(benzoyloxy)-4-
hydroxypyrrolidine-1-carboxylate (120 mg, 0.35 mmol) from Example 056B in DCM
(3 mL) was added Dcoxo-Fluor (130 mg, 0.7 mmol). The mixture was stirred for 2 h
at rt and then purified by preparative thin layer chromatography eluting with 20%
EtOAc in hexanes to afford trans-benzyl 3-(benzoyloxy)-4-fluoropyrrolidine-1-
carboxylate (43 mg, 35%); LCMS (ESI) m/z 366 (M + Na)".

[00592] Example 056D: To trans-Benzyl 3-(benzoyloxy)-4-fluoropyrrolidine-1-
carboxylate (43 mg, 0.125 mmol) in MeOH (10 mL) was added sodium methoxide
(20 mg) and the mixture was stirred at rt for 45 min. Palladium hydroxide (30 mg)
was then added and stirring was continued under a nitrogen atmosphere for 30 min,
then the solution was filtered and and the filtrate was concentrated to dryness. To the
residue in DMF (2 mL) were added diisopropylethylamine (0.5 mL, 0.25 mmol),
potassium iodide (20 mg, 0.12 mmol), and 2-chloro-N-(4-(4-(5-methyl- H-pyrazol-3-
ylamino)pyrrolo[1,2-f][ 1,2,4]triazin-2-ylthio)phenyl)acetamide (26 mg, 0.06 mmot),
and the mixturc was heated at 50 °C for 2 h. Acetic acid (0.1 mL) and DMSO (2 mL)
were added and mixture was purified by preparative HPLC (Varian diphenyl reverse
phasc column) eluting with a gradient of solvent B (0.05% HOAc/CH;CN) in solvent
A (0.05% HOAc/H;O0) to afford 2-(trans-3-fluoro-4-hydroxypyrrolidin-1-yl1)-N-(4-(4-
(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[ 1,2-f][ 1,2,4]triazin-2-
ylthio)phenyl)acetamide as its acetate salt "H NMR (300 MHz, CD;0D) 8 2.0 (s,
3H), 2.13 (s, 3H), 2.75 (dd, 1H), 2.86-3.03 (m, 2H), 3.18 (m, 1H), 3.46 (s, 2H), 4.32
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(m, 1H), 4.9 (m, 1H), 5.76 (s, 1H), 6.60 (m, 1H), 6.95 (m, 1H), 7.46 (m, 1H), 7.62 (d,
2H), 7.76 (d, 2H); LCMS (ESI) m/z 483 (M + H)".

The following compound was prepared in a similar manner.

Exam. | Structure Compound name LCMS
No. (MAH)
56A-i 2-((3S8,4R)-3,4- 481

= dihydroxypyrrolidin-

~7 -y 1)-N-(A-((4~((5-

HN

methyl-1H-pyrazol-3-

S S " " o | vDamino)pyrrolo[2,1-
@tk \“/\Q‘ f[1,2,4]triazin-2-
v 9 yDhthio)phenyl)acetam
ide

Example 057

Preparation of 2-(trans-3-(2-Ethoxyethoxy)-4-hydroxypyrrolidin-1-yl)-N-(4-(4-(5-

methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-

ylthio)phenyl)acetamide

[00593] Example 057A: To benzyl 6-oxa-3-azabicyclo[3.1.0]hexane-3-carboxylate
from Example 051A (118 mg, 0.538 mmol) in 2-ethoxyethanol (0.5 mL) and DCM (3
mL) was added tris(perfluorophenyl)borane (15 mg) and the mixture was heated at
100 °C for 4 h. The mixture was filtered through silica gel eluting with DCM. The
eluate was concentrated under reduced pressure to afford srans-benzyl 3-(2-
ethoxyethoxy)-4-hydroxypyrrolidine-1-carboxylate (35 mg, 20%) which was used in
the next step without further purification; LCMS (ESI) m/z 332 (M + Na)".

[00594] Example 057B: To frans-benzyl 3-(2-ethoxyethoxy)-4-hydroxypyrrolidine-
1-carboxylate (35 mg, 0.2 mmol) in MeOH (10 mL) was added palladium hydroxide
(40 mg) and the mixture was stirred under a hydrogen atmospherc for 30 min. The
solution was then filtered and and the filtrate was concentrated. To the residue in
DMF (2 mL) werc added diisopropylethylamine (0.7 mL, 0.4 mmol), potassium
iodide (50 mg, 0.3 mmol) and 2-chloro-N-(4-(4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolo[1,2-f][ 1,2 4]triazin-2-ylthio)phenyl)acetamide (50 mg, 0.12 mmol)
and the mixture was heated at 50 °C for 3 h. Acetic acid (0.15 mL) and DMSO (2
mL) were added and the mixturc was purified by preparative HPLC (Varian diphenyl

reverse phase column) cluting with a gradient of solvent B (0.05% HOAc/CH;CN) in
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solvent A (0.05% HOAc/H,0) to afford 2-(trans-3-(2-ethoxyethoxy)-4-
hydroxypyrrolidin-1-yl)-N-(4-(4-(5-methyl-1 H-pyrazol-3-yIamino)pyfrolo[ 1,2-
f][1,2,4]triazin-2-ylthio)phenylacetamide as its acetate salt (35 mg, 49%). 'H NMR
(300 MHz, CD-0D) § 1.18 (t, 3H), 2.0 (s, 3H), 2.14 (s, 3H), 2.8-2.9 (m, 2H), 3.16
(dd, 1H), 3.5-3.8 (m, 8H), 3.94 (m, 1H), 4.27 (m, 1H), 5.77 (s, IH), 6.60 (m, 1H),
6.95 (d, 1H), 7.46 (m, 1H), 7.62 (d, 2H), 7.76 (d, 2H); LCMS (ESI) m/z 553 (M + H)".

Example 058 1
Preparation of N-(4-(4-(1H-Pyrazol-3-ylamino)pyrrolo[1,2-f]{1,2,4]triazin-2-
ylthio)phenyl)—Z-((ZS,4R)-4—tert-butoxy-Z-(hydroxymethyl)pyrrolidin-1-
ylacetamide :
|
[00595] Example 058A: N-(4-(4-(1H-pyrazol-3-ylamino)pyrrolo[1,2-
f][1,2,4]triazin-2-ylthio)phenyl)-2-chloroacetamide was prepared using procedures
analogous to those described in Examples 41A through 41C, substituting |H-pyrazol-

3-amine for the 5-cyclobutyl-1H-pyrazol-3-amine used in Example 041A.

[00596] Example 058B: N-(4~(4-(1H-pyrazol-3-ylamino)pyrrolo[l,2-
f][1,2,4]triazin-2-ylthio)phenyl)-2-((2S,4R)-4-tert-butoxy-2-
(hydroxymethyl)pyrrolidin-1-yl)acetamide was synthesized as a white solid (23.71
mg, 35 %) using a procedure analogous to that described in Example 018B,
substituting N-(4-(4-(1H-pyrazol-3-ylamino)pyrrolo[1,2-f][1 ,2,4]triazin-2-
ylthio)phenyl)-2-chloroacetamide from Example 58A for the 2-chloro-N-(4-(4-(5-
methyl-1H-pyrazol-3-ylamino)pyrrolo[ 1,2-f][1 ,2,4]triazin-2-ylthio)phenyl)acetamide
used in Example 018B. Purification by silica gel chromatography eluting with
DCM/MeOH afforded N-(4-(4-(1H-pyrazol-3-ylamino)pyrrolo[1,2-f][ 1,24 Jtriazin-2-
ylthio)phenyl)-2-(( 28,4R)-4-tert-butoxy-2-(hydroxymethyl)pyrrolidin-1-yl)acetamide.
"H NMR (300 MHz, DMSO-dg) § 12.40 (br s, 1H), 10.75 (s, 1H), 9.85 (s, 1H), 7.75
(d, 2H), 7.60 (m, 3H), 7.40 (s, LH), 7.20 (s, 1H), 6.60 (s, 1H), 6.10 (s, 1H), 4.70 (s,
1H), 4.20 (s, 1H), 3.70-3.15 (m, 3H), 2.80 (s, 1H), 2.30 (s, 1H), 1.90 (s, 1H), 1.70 (s,
1H), 1.15 (s, 11H); LCMS (ESI) m/z 559 (M+Na)".

Example (59
Preparation of (R)-2-(3-tert-Butoxypyrrolidin-1-yl)-N-(4-(4-(5-methyl-1H-
pyrazol-3-ylamino)pyrrolo[1,2-f] [1,2,4]triazin-2-ylthio)phenyl)acetamide

{

{
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[00597] Example 059A: To a stirring solution of (R)-(-)-CBZ-3-pyrrolidinol
(250mg, 1.13mmol) in THF (SmL) was added tert-butyl 2, 2, 2-trichloroacetimidate
(0.202 mL, 1.13 mmol). The solution was stirred at rt for 3 h, then additional tert-
butyl 2, 2, 2-trichloroacetimidate (0.202ml, 1.13mmol) was added and the mixture
was stirred for 0.5 h. Additional tert-butyl 2, 2, 2-trichloroacetimidate (0.202ml,
1.13mmol) was then added and the mixture was stirred for an additional 1 h. DCM
(15 mL) was added and the mixture was filtered. The filtrate was purified by silica
gel chromotograhy eluting with 30% EtOAc/hexanes to afford impure (R)-benzyl 3-
tert-butoxypyrrolidine- I -carboxylate (500 mg); LCMS (EST) m/z 300 (M + Na)". To
impure (R)-benzyl 3-tert-butoxypyrrolidine- 1-carboxylate in 1:1 MeOH:THF (8 mL)
was added palladium hydroxide (80 mg) and the mixture was stirred undcr a hydrogen
atmospherc overnight, and then filtered. The filtrate was concentrated to afford crude

(R)-3-tert-butoxypyrrolidine (110 mg, 67 %); LCMS (ESI) m/z 144 (M + H) .

[00598] Example 059B: To (R)-3-tert-butoxypyrrolidine (69 mg, 0.48 mmol) in
DMF (10mL) were added potassium iodide (40 mg, 0.242 mmol) and 2-chloro-N-{4-
"1-(5-methyl- 1H-pyrazol-3-ylamino)-pyrrolo[2,1-f][ 1,2 4]triazin-2-ylsulfanyl]-

v - :viy-acetamide (100mg, 0.242mmol), followed by dropwise addition of N,N-
diisopropylethylamine (0.041 mL, 0.242 mmol). The solution was stirred at 50 °C
overnight, then additional N,N-diisopropylethylamine (0.2 mL) and potassium 1odidc
(50 mg) were added and stirring was continued for | day. The resulting mixture was
purified by preparative HPLC (Varian diphenyl reverse phase column) eluting with a
gradient of solvent B (0.05% HOAc/CH3CN) in solvent A (0.05% HOAc/H,0) to
afford (R)-2-(3-tert-butoxypyrrolidin-1-yl)-N-(4-(4-(5-methyl- 1 H-pyrazol-3-
ylamino)pyrrolo[ 1,2-f][1,2,4]triazin-2-ylthio)phenyl)acetamide as its diacetate salt (31
mg, 22%); 'H NMR (300 MHz, CD;0D) 8 1.23 (s, 9H), 1.89 (m, LH), 1.98 (s, 6H),
2.14 (s, 3H), 2.26 (m, 1H), 2.9-3.0 (m, 2H), 3.1-3.3 (m, 2H), 3.69 (s, 2H), 4.45 (m,
1H), 5.79 (s, 1H), 6.61 (m, 1H), 6.94 (d, 1H), 7.47 (m, 1H), 7.62 (d, 2H), 7.76 (d, 2H);
LCMS (ESI) m/z 521 (M + H)".

Example 060
Preparation of 2-(3,3-Difluoro-4-hydroxypyrrolidin-1-yl)-N-(4-(4-(5-methyl-1H-
pyrazol-3-ylamino)pyrrolo|1,2-f][1,2,4]triazin-2-ylthie)phenyl)acetamide
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[00599] Example 060A: To a solution of benzyl 6-oxa-3-azabicyclo[3.1.0Thexane-
3-carboxylate from Example 051A (310 mg, 1.41 mmol) and benzyl alcohol (0.22
mL, 2.12 mmol) in DCM (3 mL) was added tris(perfluorophenyl)borane (19 mg), and
the mixture was heated at 100 °C for 2 h, then allowed to cool to rt. Dess-Martin
periodinane (1.19 g, 2.82 mmol) was added and the mixture was stirred at rt for I h,
then at 50 °C for 1 h. The mixture was partitioned between | N NaOH and DCM, and
the organic layer was collected, dried over sodium sulfate, filtered, and concentrated.
The residue was purified by silica gel chromatography eluting with 0-60%
hexanes/EtOAc to afford benzyl 3-(benzyloxy)-4-oxopyrrolidine-1-carboxylate (320
mg, 70% over 2 steps); LCMS (ESI) m/z 348 (M + Na)".

[00600] Example 060B: To benzyl 3-(benzyloxy)-4-oxopyrrolidine-1-carboxylate
(96 mg, 0.3 mmol) in DCM (3 mL) was added Deoxo-Fluor (0.16 mL, 0.89 mmol)
and the solution was stirred at rt overnight. The mixture was filtered through a plug of
silica gel washing with DCM, then the cluate was concentrated to afford benzyl 4-
(benzyloxy)-3,3-difluoropyrrolidine-1-carboxylate (90 mg, 88%); LCMS (ESI) m/z
370 (M + Na)".

[00601] Example 060C: To benzyl 4-(benzyloxy)-3,3-difluoropyrrolidine-1-
carboxylate (90 mg, 0.26 mmol) in MeOH (10 mL) was added palladium hydroxide
(50 mg) and the mixture stirred under a hydrogen atmosphere for 5 h. The mixture
was filtered and the filtrate was concentrated. To the residue in DMF (2 mL) were
added N,N-diisopropylethylamine (0.07 mL, 0.52 mmol), potassium iodide (50 mg,
0.3 mmol) and 2-chloro-N-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[ 1 ,2-
f][1,2,4]triazin-2-ylthio)phenyl)acetamide (50 mg, 0.13 mmol) and the mixture was
heated at 50 °C for 2 h and then at 40 °C overnight. Acetic acid (0.15 mL) and DMSO
(2 mL) were added and the mixture was purified by preparative HPLC (Varian
diphenyl reverse phase column) eluting with a gradient of solvent B (0.05%
HOA¢/CH;CN) in solvent A (0.05% HOAc¢/H,0) to atford 2-(3,3-difluoro-4-
hydroxypyrrolidin-1-yl)-N-(4-(4-(5-methyl- 1H-pyrazol-3-ylamino)pyrrolo[ 1,2-
f][1,2,4]triazin-2-ylthio)phenyl)acetamide (18 mg, 28%). "H NMR (300 MHz,
CD;0D) 3 2.14 (s, 31, 2.8 (m, 1H), 3.1-3.3 (m, 3H), 3.40 (s, 2H), 4.25 (m, 1H), 5.76
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(s, 1H), 6.60 (m, 1H), 6.95 (d, 1H), 7.47 (m, 1H), 7.62 (d, 2H), 7.76 (d, 2H); LCMS
(ESI) m/z 501 (M + H)".

Example 061
Preparation of 2-((R)-3-(2-Morpholinoethoxy)pyrrolidin-1-yl)- N-(4-(4-(5-
methyl- 1H-pyrazol-3-ylaminoe) pyrrolof1,2-f][1,2,4]triazin-2-
ylthio)phenyl)acetamide
[00602] Example 061A: To SOCI; (10 mL) at 0 °C was added dropwise 2-
morpholinoethanol (1.00 g), and the mixture was stirred at 60 °C for 12 h. The
mixture was concentrated to dryness under reduced pressure. The residue was
partitioned between DCM (20 mL) and 10% aq Na,COs (10 mL) then the organic
layer was washed with water (10 mL), dried (Na;SOs), and filtered. The filtrate was
concentrated under reduced pressure to afford 4-(2-chloroethyl)-morpholine (0.64 g,
56% yield). "H NMR (400 MHz, CDCly) § 2.54 (t, 4H), 2.75 (t, 2H), 3.61 (t, 2H), 3.73
(t, 4H).

[00603] Example 061B: A mixture of (R)-tert-butyl 3-hydroxypyrrolidine-1-
carboxylate (109 mg) and 60% NaH (23 mg) in DMF (1 mL) was stirred at 0 °C for
30 min. To the mixture was added dropwise a solution of 4-(2-chloroethyl)-
morpholine (87 mg) in DMF (1 mL) and the mixture was stirred at 0 °C for 2 h and at
rt overnight. Water (10 mL) and DCM (10 mL) were added at 0 °C. The organic layer
was washed with water (2 X 10 mL), dried (Na,S0Oy), filtered, and concentrated under
reduced pressure. The residue (101 mg) was purified by silica gel chromatography
(DCM: MeOH = 100:1~10:1, v:v) to give (R)-tert-butyl 3-(2-
morpholinoethoxy)pyrrolidine-1-carboxylate as a ycllow oil (70 mg, 40% yield);
LCMS(ES]) nv/z 301(M+H)".

[00604] Example 061C: A mixture of (R)-tert-butyl 3-(2-
morpholinoethoxy)pyrrolidine- 1-carboxylate (70 mg) and 4M HCI (1 mL) in 1,4-
dioxane (1 mL) was stirred at rt for 4 h, at which time analysis by LCMS indicated
that the reaction was complete. To the mixture was added water (1 mL), and the
solution was washed twice with diethyl ether (2 mL) and concentrated under reduced
pressure to give 4-(2-((R)-pyrrolidin-3-yloxy)ethyl)morpholine hydrochloride as a
pale yellow powder (51 mg, 93% yield); LCMS (ESI) mvz 201(M+H)"
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[00605] Example 061D: A mixture of 4-(2-((R)-pyrrohdin-3-
yloxy)ethyl)morpholine hydrochloride from the previous step (47 mg), 2-chloro-N-(4-
(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo{1,2-f][ 1,2,4]triazin-2-
ylthio)phenyl)acetamide from Example 016B (55 mg) and Na,CO3 (55 mg) in DMF
(1 mL) was stirred at rt overnight. The mixture was filtered and the filtrate was
purified by AL,O3 column chromatography eluting with 100:1 to 10:1 DCM/MeOH to
give a yellow powder (40 mg). After purification by preparative TLC (DCM: MeOH
=7:1, viv), 2-((R)-3-(2-morpholinoethoxy)pyrrolidin-1-yl)- N-(4-(4-(5-methyl-1H-
pyrazol-3-ylamino) pyrrolo[1,2-f][1,2 4]triazin-2-ylthio)phenyl)acetamide was
obtained as a pale yellow powder (20 mg, 27% yield). 'H NMR (400 MHz,DMSO-de)
8 1.73 (m, 1H), 2.04 (m, 4H), 2.40 (m, 4H), 2.46 (m, 1H), 2.51 (m, 1H), 2.61 (m, 2H),
2.71 (m, 1H), 2.88 (m, 1H), 3.29 (m, 2H), 3.47 (m, 2H), 3.55 (m, 3H), 4.04 (m, | H),
5.65 (s, 1H), 6.58 (m, 1H), 7.23 (m, LH), 7.58 (m, 3H), 7.78 (d, 2H), 10.02 (s, 1H), 10
62 (s, 1H), 12.05 (s, LH); LCMS(ESI) m/z 578(M+H)".

Example 062

Preparation of (S)-2-(2-Methoxymethyl-pyrrolidin-1-yl)-N-{4-[4-(5-methyl-1H-

pyrazol-3-ylamino)-pyrrolo(2,1-f}[1,2,4]triazin-2-ylsulfanyl]-phenyl}-acetamide
[00606] 2-(2-Methoxymethyl-pyrrolidin-1-y1)-N-{4-[4-(5-methyl- | H-pyrazol-3-
ylamino)-pyrrolo[2,1-f][1,2,4]triazin-2-ylsulfanyl]-phenyl}-acetamide was prepared
as a white solid (40.11 mg, 56 %) using a procedure analogous to that described in
Example 018B, substituting (S)-2-(methoxymethyl)pyrrolidine for the ((25.4R)-4-tert-
butoxypyrrolidin-2-yl)methanol used in Example 018B. "H NMR (300 MHz, DMSO-
de) 8 10.70 (s, 1H), 10.0 (s, 1H), 7.80 (d, 2H), 7.60 (s, 3H), 7.20 (s, I1H), 6.50 (s, 1H),
5.60 (s, 1H), 3.65 (d, 1H), 3.45-3.20 (m, 6H), 3.20 (m, 1H), 2.80 (m, 1H), 2.05 (s,
3H), 1.90 (m, 1H), 1.70 (m, 2H), 1.55 (m,1H), 1.40 (s, IH); LCMS (ESI) m/z 493
(M+H)".

Example 063
Preparation of 2-((R)-3-(2-Methoxyethoxy)pyrrolidin-1-yl)-N-(4-(4-(5-methyl-
1H-pyrazol-3-ylamino)pyrrelo[1,2-f]{1,2,4]triazin-2-ylthio)phenyl)acctamide

[00607] Example 063A: A mixture of (R)-tert-buty! 3-hydroxypyrrolidine-1-
carboxylate (100 mg) and 60% NaH (26mg) in DMF (1 mL) was stirred at 0 °C for 30
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min. To the mixture was added dropwise a solution of 1-chloro-2-methoxyethane (111
mg) in DMF (1 mL) and the mixture was stirred at 0 °C for 2 h, and then at rt
overnight. Water (10 mL) and DCM (10 mL) were added at 0 °C. The organic layer
was washed twice with water (10 mL), dried (Na;SOy), filtered, and concentrated
under reduced pressure to afford crude (R)-tert-butyl 3-(2-
methoxyethoxy)pyrrolidine-1-carboxylate (85 mg) as yellow oil, which was directly

used in the next step.

[00608] Example 063B: A mixture of (R)-tert-butyl 3-(2-
methoxyethoxy)pyrrolidine-1-carboxylate from the previous step (85 mg) and 4M
HCI (1 mL) in THF (2 mL) was stirred at rt for 4 h, at which time LCMS showed the
reaction was complete. Water (1 mL) was added and the aqueous solution was washed
with ethyl ether (2 X 2 mL) and concentrated under reduced pressure to give (R)-3-(2-
methoxyethoxy)pyrrolidine hydrochloride as a yellow oil (50 mg), which was used
directly in the next step. LCMS (ESI) m/z 146 (M+H)".

[00609] Example 063C: A mixture of (R)-3-(2-methoxyethoxy)pyrrolidine
hydrochloride from the previous step (50 mg), N-(4-(4-(5-methyl-1H-pyrazol-3-
ylamino) pyrrolo[1,2-f]{1,2.4] triazin- 2-ylthio)phenyl)-2-chloroacetamide (60 mg)
and Na,COs (60 mg) in DMF (1 mL) was stirred at rt overnight. The mixture was
filtered and the filtrate was purified by Al,O3 column chromatography eluting with
100:1 to 10:1 DCM/MeOH to give a yellow powder (40 mg). After purification by
preparative TLC eluting with 7:1 DCM: MeOH 2-((R)-3-(2-
methoxyethoxy)pyrrolidin-1-y1)-N-(4-(4-(5-methyl- 1H-pyrazol-3-
ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-ylthio)phenyl)acetamide was isolated as a pale
yellow powder (20 mg, 26% yield). "H NMR (400 MHz,DMSO-ds) 6 1.72 (m, 1H),
2.04 (m, 4H), 2.49 (m, 2H), 2.59 (m, 1H), 2.71 (m, 1H), 3.25 (m, 3H), 3.27 (m, 2H),
3.49(m, 2H), 3.51 (m, 2H), 4.47 (m, 1H), 5.63 (s, 1H), 6.58 (m, |H), 7.23 (m, [H),
7.58 (m, 3H), 7.78 (d, 2H), 10.01 (s, 1H), 10.63 (s,1H), 12.07 (s,1H); LCMS (ESI)
m/z S23(M+H)".

Example 064

202



WO 2011/088045 PCT/US2011/020836

Preparation of 2-((2S,4R)-4-(4-Fluorophenoxy)-2-(hydroxymethyl)pyrrolidin-1-
yl)—N-(4-(4—(5-methyl—lH-pyrazol-3-ylamino)pyrrolo[1,2—f][1,2,4]triazin-2-
ylthio)phenyl)acetamide

[00610] Example 064A Step 1 (Preparation of ((28,4R)-4-(4-
fluorophenoxy)pyrrolidin-2-ylymethanol): To a solution of (28,4S)-tert-butyl 4-
hydroxy-2-(trityloxymethyl)pyrrolidine-1-carboxylate (500 mg, 1.087 mmol) in DCM
(5 mL) at 0 °C were added triethylamine (0.303 mL, 2.16 mmol) and methanesulfonyl
chloride (0.10 mL, 1.3 mmol). The mixture was stirred at ambient temperature for 1 h,
at which time formation of the product was determined by LCMS. The mixture was
diluted with EtOAc and washed with ammonium chloride and brine, then dried over
MgSOy, filtered, and concentrated under reduced pressurc to afford crude (25,4S})-
tert-butyl 4-(methylsulfonyloxy)-2-(trityloxymethyl)pyrrolidine-1 -carboxylate.

[00611] Example 064A Step 2: Toa solution of (28,4S)-tert-butyl 4-
(methylsulfonyloxy)-2-(trityloxymethyl)pyrrolidine-l—carboxylate from the previous
step (50 mg, 0.093) in DMF (2 mL) were added potassium carbonate (38.5 mg, 0.279
mmol) and p-fluorophenol (31.2 mg, 0.279 mmol). The mixture was heated in a
microwave reactor for 30 min at 120 °C, at which time formation of the product was
determined by LCMS. The mixture was diluted with EtOAc and washed with water
and brine, then concentrated under reduced pressure. The residue was purified by
silica gel chromatography eluting with EtOAc/hexane to afford (2S,4R)-tert-butyl 4-
(4-ﬂuorophenoxy)-2-(trityloxymcthyl)pyrrolidine-l-carboxylate (40 mg, 77%).

[00612] Example 064A Step 3: ((28,4R)-4-(4-fluorophenoxy)pyrrolidin-2-
ylymethanol was prepared using a procedure analogous to that described in Example
024A Step 2, substituting (2S,4R)-tert-butyl 4-(4-fluorophenoxy)-2-
(trityloxymethyl)pyrrolidine-1-carboxylate from the previous step for the (2R,4R)-
tert-butyl 2-( hydroxymethyl)-4-methoxypyrrolidine- 1-carboxylate used in Example
024A.

[00613] Example 064B: 2-((2S,4R)-4-(4-fluorophenoxy)-2-
(hydroxymethyl)pyrrolidin-1-y1)-N-(4-(4-(5-methyl-1 H-pyrazol-3-

ylamino)pyrrolo[1,2-f][1 2 Altriazin-2-ylthio)phenyl)acetamide was synthesized as a
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white solid (7 mg, 33 %) using a procedure analogous to that described in Example
0778, substituting ((25,4R)-4-(4-fluorophenoxy)pyrrolidin-2-yl)methanol
hydrochloride for the frans-4-cyclopentyloxy-pyrrolidin-3-ol used in Example 077B.
"H NMR (300 MHz, DMSO-ds) 8 12.00 (s, 1H), 10.60 (s, 1H), 10.10 (s, 1H), 7.80 (d,
2H), 7.30-7.05 (m, 3H), 6.90 (m, 2H), 6.55 (s, 1H), 5.60 (s, 1H), 4.80 (m, 2H), 3.70-
3.20 (m, 4H), 3.05 (d, 1H). 2.70 (m, 1H), 2.10-1.90 (m, 6H); LCMS (ESI) m/z 589
(M+H)".

Example 065

Preparation of 2-[2-Hydroxymethyl-4-(2-methyl-propane-2-sulfonyl)-pyrrolidin-

1-y1]-N-{4-[4-(5-methyl-1H-pyrazol-3-ylamino)-pyrrelo}2,1-f][1,2,4]triazin-2-

ylsulfanyl]-phenyl}-acetamide

[00614] Example 065A Step 1: To a solution of (25,4S)-tert-butyl 4-
(methylsulfonyloxy)-2-(trityloxymethyl)pyrrolidine- 1 -carboxylate from Example
064A Step 1 (200 mg, 0.372 mmol) in DMF (4 mL) was added sodium 2-
methylpropane-2-thiolate (150 mg, 1.33 mmol) and the mixture was heated at 40 °C
for 12 h, at which time formation of the product was determined by LCMS. The
reaction mixture was diluted with EtOQAc, washed with water and brine, and
concentrated under reduced pressure. The residue was purified by silica gel
chromatography eluting with hexane/EtOAc to afford (2S,4R)-tert-butyl 4-(tert-
butylthio)-2-(trityloxymethyl)pyrrolidine-1-carboxylate (1 10mg, 56%) as a solid.

[00615] Example 065A Step 2: To (25,4R)-tert-butyl 4-(tert-butylthio)-2-
(trityloxymethyl)pyrrolidine- I -carboxylate (50 mg, 0.094 mmol) in DCM (2 mL) was
added 3-chloroperbenzoic acid (32.4 mg, 0.188 mmol) and the mixture was stirred for
I h, at which time formation of the product was determined by LCMS. The mixture
was diluted with EtOAc and washed with water and brine, then concentrated to afford
crude (2S,4R)-tert-butyl 4-(tert-butylsulfonyl)-2-(trityloxymethyl)pyrrolidine-1-

carboxylate, which was used directly in the next step.

[00616] Example 065A Step 3: [4-(2-methyl-propane-2-sulfonyl)-pyrrolidin-2-yl]-
methanol was prepared using a procedure analogous to that described in Example
024A Step 2, substituting (25,4R)-tert-butyl 4-(tert-butylsulfonyl)-2-
(trityloxymethyl)pyrrolidine-1-carboxylate from Example 05A Step 2 for the
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(2R, 4R)-tert-butyt 2-(hydroxymethyl)-4-methoxypyrrolidine-1-carboxylate used in
Example 24A.

[00617] Example 065B: 2-[2-Hydroxymethyl-4-(2-methyl-propane-2-sulfonyl)-
pyrrolidin-1-yl}-N-{4-[4-(5-methyl-1 H-pyrazol-3-ylamino)-pyrrolo[2,1-
f][1,2,4]triazin-2-ylsulfanyl]-phenyl}-acetamide) was synthesized as a white solid
(22.39 mg, 62 % using a procedure analogous to that described in Example 077B,
substituting ((2S,4R)-4-(tert-butylsulfonyl)pyrrolidin-2-yl)methanol hydrochloride for
the 4-cyclopentyloxy-pyrrolidin-3-ol used in Example 077B. '"H NMR (300 MHz,
DMSO-d5) 8 12.05 (s, 1H),10.65 (s, 1H), 10.00 (s, 1H), 7.80 (d, 2H), 7.60 (m, 3H),
7.20 (s, 1H), 6.55 (s, LH), 5.60 (s,1H), 4.80 (s, H), 4.05 (s, 1H), 3.70-3.20 (m, 4H),
3.15 (s, 1H), 2.90 (m, 2H), 2.25 (m, 1H), 2.0 (s, 3H), 1.30 (s, 9H); LCMS (EST)y m/z
599 (M+H)".

Example 066

Preparation of 2-((2S,4R)-4-tert-Butoxy-Z-(hydroxymethyl)pyrrolidin-1-yl)—N-(4-

(4-(5-cyclopropyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f] [1,2,4]triazin-2-

ylthio)phenylacetamide

[00618] 2-(( 2S,4R)-4-tert-butoxy-2-(hydroxymethyl)pyrrolidin-1 -y1)-N-(4-(4-(5-
cyclopropyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f][1 ,2,4]triazin-2-
ylthio)phenyl)acetamide was synthesized as a white solid (27.59 mg, 42 %) using a
procedure analogous to that described in Example 018B, substituting 2-chloro-N-(4-
(4-(5-cyclopropyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f][1 ,2,4]triazin-2-
ylthio)phenyl)acetamide from Example 13A for the 2-chloro-N-(4-(4-(5-methyl-1H-
pyrazol-3-ylamino)pyrrolo[1,2-f]{1 ,2,4]triazin-2-ylthio)phenyl)acetamide used in
Example 018B. 'H NMR (300 MHz, DMSO-dj) 8 12.00 (br s, 1H), 10.60 (s, 1H),
9.90 (s, 1H), 7.75 (d, 2H), 7.60 (s, 3H), 7.20 (s, 1H), 6.55 (s, 1H), 5.75 (s, 1H), 4.70
(brs, 1H), 4.20 (m, 1H), 3.70-3.10 (m, 4H), 2.30 (s, 1H), 1.95 (s, 3H), 1.70 (m, 2H),
1.15 (s, 9H), 0.85 (m, 2H), 0.50 (s, 2H); LCMS (ESI) m/z 577 (M+H)".

Example 067
Preparation of 2-trans-3-Hydroxy-4-(((R)-tetrahydrofuran-2-
yl)methoxy)pyrrolidin-1-yl)-N-(4-(4-{5-methyl—1H—pyrazol-3-
ylamino)pyrrolo[1,2-f] [1,2,4]triazin-2-ylthio)phenyl)acetamide
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[00619] Example 067A: rrans-4-(((R)-Tetrahydrofuran-2-yl)methoxy)pyrrolidin-3-
ol was prepared using a procedure analogous to that described in Example 051B,
substituting (R)-tetrahydrofurfuryl alcohol for the tert-butanol used in Example 051B.
The product is a mixture of two diasteoroisomers (2 to I ratio). LCMS(ESI) m/z 188
M+ H)".

[00620] Example 067B: 2-frans-3-Hydroxy-4-(((R)-tetrahydrofuran-2-
yDmethoxy)pyrrolidin-1-y1)-N-(4-(4-(5-methyl-1 H-pyrazol-3-ylamino)pyrrolo[ 1,2-
f][1,2,4]triazin-2-ylthio)phenyl)acetamide was prepared using a procedure analogous
to that described in Example 018B, substituting trans-4-(((R)-tetrahydrofuran-2-
ylymethoxy)pyrrolidin-3-ol from Example 067A for the pyrrolidine derivative used in
Example 018B. 'H NMR (300 MHz, DMSO-d,) & 12.08 (s, 1H), 10.64 (s, 1H), 10.16
(s, IH), 8.94 (s, 1H), 7.76 (d, 2H), 7.60 (s, 1H), 7.59 (d, 2H), 7.23 (s, 1H), 6.58 (t,
1H), 5.65 (s, 1H), 5.31 (s, 1H), 4.20-3.30 (m, 9H), 2.79 (m, 2H), 2.04 (s, 3H), 1.89
(m, 4H), 1.55 (m, 1H); LCMS (ESI) m/z 565 (M + H)".

Example 068

Preparation of 2- frans-[3-(4-Fluoro-phenylamino)-4-hydroxy-pyrrolidin-1-yl}-N-
{4-[4-(5-methyl-1H-pyrazol-3-ylamino)-pyrrolo[2,1-f][1,2,4]triazin-2-ylsulfanyl]-

phenyl}-acetamide
[00621] Example 068A: A mixture of benzyl 6-oxa-3-azabicyclo[3.1.0]hexane-3-
carboxylate from Example 051A (180 mg, 0.82 mmol) and palladium hydroxide (50
mg) in MeOH (10 mL) was stirred under a hydrogen atmosphere for 45 min, then the
mixture was filtered and the filtrate was concentrated under reduced pressure to afford
6-oxa-3-azabicyclo[3.1.0Jhexane. 2-(6-Oxa-3-azabicyclo[3.1.0thexan-3-yl)-N-(4-(4-
(5-methyl-1H-pyrazol-3-ylamino)pyrrolo{1,2-f][1,2,4]triazin-2-
ylthio)phenyl)acetamide was prepared using a procedure analogous to that described
in Example 018B, substituting 6-oxa-3-azabicyclo{3.1.0]hexane from above for the

pyrrolidine derivative used in Example 018B to afford LCMS (ESI) m/z 463 (M +
H)".

[00622] Example 068B: To a solution of 2-(6-oxa-3-azabicyclo[3.1.0]hexan-3-yl)-
N-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[ 1,2-f][1,2,4]triazin-2-
ylthio)phenyljacetamide (40mg, 0.086 mmol) in EtOH (0.4 mL) was added 4-fluoro-

206



WO 2011/088045 PCT/US2011/020836

phenylamine (0.8 mL) and the mixture was heated in a sealed tube at 100 °C for 12 h,
at which time formation of the product was determined by LCMS. The mixture was
purified by silica gel chromatography eluting with DCM/MeOH to afford 2-frans-[3-
(4-fluoro-phenylamino)-4-hydroxy-pyrrolidin- 1 -y1]-N- {4-[4-(5-methyl- 1 H-pyrazol-3-
ylamino)-pyrrolo[2,1-f][1,2,4]triazin-2-ylsulfanyl]-phenyl} -acetamide as a white solid
(27.93 mg, 56 %). 'H NMR (300 MHz, CD;0D) 8 7.65 (d, 2H), 7.50 (d, 2H), 7.30 (s,
1H), 6.80 (m, 3H), 6.60 (m, 2H), 6.40 (s, 1H), 5.60 (s, 1H), 3.85 (s, 1H), 3.60 (s, 1H),
3.30-3.15 (m, 3H), 2.90 (m, 1H), 2.60 (m, 1H), 2.40 (m, 1H), 2.00 (s, 3H); LCMS
(ESI) m/z 574 (M+H)".

Example 069
Preparation of 2-trans-[3-(4-Fluoro-phenyl)-4-hydroxy-pyrrolidin-1-yl}-N-{4-[4-
(5-methyl-1H-pyrazol-3-ylamino)-pyrrolo|2,1-f][1,2,4]triazin-2-ylsulfanyl}-
phenyl}-acetamide
[00623] Example 069A Stepl: To THF (0.5 mL) were added 2M 4-
fluorophenylmagnesium chloride in dicthyl ether (0.23 mL, 0.46 mmol) and Cul (17.3
mg, 0.091 mmol) followed by dropwise addition of a solution of benzyl 6-oxa-3-
azabicyclo[3.1.0]hexane-3-carboxylate from Example 051 A (100 mg, 0.46 mmol) in
THF, and the mixture was stirred at rt for 2 h. Aq ammonium chloride was added, and
the mixture was extracted with EtOAc. The organic layer was purified by

chromatography to afford rrans-phenyl 3-(4-fluorophenyl)-4-hydroxypyrrolidine-1-

carboxylate.

[00624] Example 069A Step2: To a solution of frans-phenyl 3-(4-fluorophenyl)-4-
hydroxypyrrolidine-1-carboxylate in MeOH (100 mg, 0.331 mmol) was added
Pd(OH); (30 mg) and the mixture was stirred under H; for 2 h, at which time
completion of the reaction was confirmed by LCMS analysis. The mixture was
filtered and the filtrate was concentrated to afford crude trans-4-(4-fluoro-phenyl)-

pyrrolidin-3-ol .

[00625] Example 069B 2-rrans-[3-(4-Fluoro-phenyl)-4-hydroxy-pyrrolidin-1-yl]-N-
{4-[4-(5-methyl-1H-pyrazol-3-ylamino)-pyrrolo[2,1-f][ 1,2 ,4]triazin-2-ylsulfanyl]-
phenyl}-acetamide (29.14 mg, 40 %) was synthesized as its acetate salt using a

procedure analogous to that described in Example 077C, substituting (frans-4-(4-
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fluoro-phenyl)-pyrrolidin-3-ol for the frans-4-cyclopentyloxy-pyrrolidin-3-ol used in
Example 077C. "H NMR (300 MHz, DMSO-d) 8 10.68 (s, 1H), 10.07 (s, 1H), 7.82
(d, 2H), 7.60-7.57 {m, 3H), 7.40-7.35 (s, 3H), 6.58 (m, 1H), 5.65 (s, LH), 4.05 (s, |H),
3.50-3.00 (m, 5H), 2.70 (m, 2H), 2.05 (s, 3H), 1.98 (s, 3H); LCMS (ESI) m/z 559
(M+H)".

Example 070
Preparation of N-(4-(4-(5-Methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-
f}{1,2,4]triazin-2-ylthio)phenyl)-2-(3(R)-(3-(piperidin-1-y)propoxy)pyrrolidin-1-
ylacetamide
[00626] Example 070A: To SOCL; (5 mL) at 0 °C was added dropwise 3-(piperidin-
ylh)propan-1-ol (0.50 g), and the mixturc was allowed to stir at 60 °C for 12 h. The
mixture was concentrated to dryness under reduced pressure, then the residue was
partitioned between DCM (10 mL) and 10% aq Na,COs (10 mL). The organic layer
was washed with water (10 mL), dried over Na;SOy, filtered, and concentrated under
reduced pressure to give 1-(3-chloropropyl)piperidine (0.41 g, 73% yield). LCMS
(ESI) m/z 162,164(M+H)".

[00627] Example 070B: A mixture of (R)-tert-butyl 3-hydroxypyrrolidine-1-
carboxylate(100 mg) and 60% NaH (26mg) in DMF (1 mL) was stirred at 0 °C for 30
min, then a solution of 1-(3-chloropropyl)piperidine (111 mg) in DMF (1 mL) was
added dropwise. The mixture was stirred at 0 °C for 2 h, and then at rt overnight. The
mixture was partitioned between water (10 mL) and DCM (10 mL) at 0 °C, then the
organic layer was washed with water (2 X 10 mL) , dried (Na;SO,), filtered, and
concentrated under reduced pressure to afford crude (R)-tert-butyl 3-(3-(piperidin-1-
yl)propoxy)pyrrolidine-1-carboxylate as a yellow oil (132 mg), which was used
directly in the next step. LCMS (ESI) m/z 313 (M+H)".

[00628] Example 070C: A mixture of (R)-tert-butyl 3-(3-(piperidin-1-yl)propoxy)
pyrrolidine-1-carboxylate (132 mg) and 4M HCI (1 mL) in THF (2 mL) was stirred at
rt for 4 h, at which time LCMS showed that the reaction was complete. Water (1 mL)
was added, and the aqueous solution was washed with diethyl ether (2 X 2 mL} and

concentrated under reduced pressure to give 1-(3-((R)-pyrrolidin-3-
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yloxy)propyl)piperidine hydrochloride as a yellow oil (67 mg), which was used
directly in the next step. LCMS (ESI) m/z 213 (M+H)".

[00629] Example 070D: A mixturc of 1-(3-((R)-pyrrolidin-3-
yloxy)propyl)piperidine hydrochloride from the previous step (67 mg), 2-chloro-N-(4-
(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-
ylthio)phenyl)acetamide from Example 016B (55 mg), and Na,CO3 (55 mg) in DMF
(1 mL) was stirred at rt overnight. The mixture was filtered and the filtrate was
purified by Al,O3 column chromatography eluting with 100:1 to 10:1 DCM/MeOH to
give a yellow powder (40 mg). Purification by preparative silica gel TLC cluting with
7:1 DCM/MeOH gave N-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-
f][1,2,4]triazin-2-ylthio)phenyl)-2-(3(R)-(3-(piperidin-1-yl)propoxy)pyrrolidin-1-
yhacetamide as a pale yellow powder (20 mg, 24% yield). "H NMR (400
MHz,DMSO-dq) & 1.49 (m, 2H), 1.70 (m, 5H), 1.89 (m, 2H), 2.04 (m, 4H), 2.64 (m,
1H), 2.73 (m, 1H), 2.80-2.98 (m, 6H), 3.20-3.40 (m, 6H), 4.04 (m, 1H), 5.63 (s, 1H),
6.58 (m, 1H),7.23 (m, 1H),7.58 (m, 3H), 7.78 (d, 2H), 10.16 (s, 1H), 10.66 (s, 1H),
12.14 (s, [H); LCMS(ESI) m/z 590(M+H)".

Example 071
Preparation of 2-((trans-3-tert-Butoxy-4-hydroxypyrrolidin-1-yl)-N-(4-(4-(5-
cyclopropyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f}[1,2,4]triazin-2-
ylthio)phenyl)acetamide

[00630] 2-(trans-3-tert-butoxy-4-hydroxypyrrolidin-1-y1)-N-(4-(4-(5-cyclopropyl-
1 H-pyrazol-3-ylamino)pyrrolo[ 1,2-f][ 1 ,2,4]triazin-2-ylthio)phenyl)acetamide was
synthesized as a whitc solid (26.79 mg, 42 %) using a procedure analogous to that
described in Example 013B, substituting frans-4-tert-butoxypyrrolidin-3-ol for the
(S)-pyrrolidin-(2-yl)methanol used in Example 013B. 'H NMR (300 MHz, CD;0D) 3
7.75 (d, 2H), 7.50 (m, 2H), 7.35 (s, 1H), 6.80 (s, 1H), 6.50 (s, 1H), 5.65 (s, 1H), 3.90
(m, 2H), 3.20 (s, 2H), 3.05 (m, 1H), 2.70 (m, 1H), 2.55 (m, 1H), 2.35 (m, 1H), 1.65
(m, 1H), 0.80 (m, 2H), 0.40 (m, 2H); LCMS (ESI) m/z 563 (M+H)".

Example 072
Preparation of 2-(trans-3-(2-Chlorephenoxy)-4-hydroxypyrrolidin-1-y1)-N-(4-(4-
(5-methyl-1H-pyrazol-3-ylamino)pyrrolo{1,2-f][1,2,4]triazin-2-
ylthio)phenyl)acetamide
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[00631] To 2-(6-oxa-3-azabicyclo[3.1.0}thexan-3-y1)-N-(4-(4-(5-methyl-1H-pyrazol-
3-ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-ylthio)phenyl)acetamide from Example 068A
(27 mg, 0.06 mmol) in DMF (1 mL) were added 2-chlorophenol (0.019 mL, 0.15
mmol) and cesium carbonate (57 mg, 0.17 mmol) and the mixture was heated at 100
°C in a microwave reactor for 20 min, then heated conventionally at 110 °C for 3 h,
and then heated at 90 °C overnight. The mixture was purified by preparative HPLC
(Varian diphenyl reverse phase column) eluting with a gradient of solvent B (0.05%
HOAc/CH3CN) in solvent A (0.05% HOAc/H;O) to afford 2-(trans-3-(2-
chlorophenoxy)-4-hydroxypyrrolidin- 1 -y1)-N-(4-(4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolo[1,2-f][ 1,2,4]triazin-2-ylthio)phenylacetamide (3 mg, 8 %), IH NMR
(300 MHz, CD30D) é 2.13 (s, 3H), 2.8-2.9 (m, 2H), 3.14 (dd, 1H), 3.35-3.5 (m, 3H),
4.34 (m, 1H), 4.74 (m, 1H), 5.75 (s, 1H), 6.61 (m, 1H), 6.97 (m, 2H), 7.18 (d, 1H),
7.23 (t, 1H), 7.38 (dd, 1H), 7.38 (m, 1H) 7.62 (d, 2H), 7.79 (d, 2H); LCMS (EST) m/z
591 (M + H)+,

Example 073
Preparation of 2-(frans-3-Hydroxy-4-(2-methylpentan-2-yloxy)pyrrolidin-1-yl)-
N-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f][1,2,4] triazin-2-
ylthio)phenyl)acetamide
[00632] Example 073A: rrans-4-(2-Methylpentan-2-yloxy)pyrrolidin-3-ol was
prepared using a procedure analogous to that described in Example 051B, substituting

2-methylpentan-2-ol for the tert-butanol used in Example 051B. LCMS(ESI) m/z 188
M+ H)".

[00633] Example 073B: 2-(trans-3-Hydroxy-4-(2-methylpentan-2-yloxy)pyrrolidin-
1-y1)-N-(4-(4-(5-methyl- 1 H-pyrazol-3-ylamino)pyrrolo[ 1,2-f][ 12,4 ]triazin-2-
ylthio)phenyl)acetamide was prepared using a procedure analogous to that described
in Example 018B, substituting (3S,45)-4-(2-methylpentan-2-yloxy)pyrrolidin-3-ol
from Example 073A for the pyrrolidine derivative used in Example 018B. '"H NMR
(300 MHz, DMSO-dg) 8 12.08 (s, 1H), 10.63 (s, 1H), 9.98 (s, 1H), 7.79 (d, 2H), 7.59
(s, [H), 7.58 (d, 2H), 7.22 (s,1H), 6.58 (t, [H), 5.63 (s, 1H), 5.02 (d, 1H), 3.88 (d,
2H), 3.27 (m, 2H), 3.05 (m, 1H), 2.78 (m, 1H), 2.57 (m, 1H), 2.38 (m, 1H), 2.03 (s,
3H), 1.45-1.15 (m, 6H), 1.10 (s, 6H), 0.86 (m, 3H); LCMS(ESI) m/z 565 (M + H)".
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Example 074
Preparation of 2-(zrans-3-Hydroxy-4-(3-methylpentan-3-yloxy)pyrrolidin-1-y1)-
N-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo{1,2-f][1,2,4] triazin-2-
ylthio)phenyl)acetamide
[00634] Example 074A: trans-4-(3-Methylpentan-3-yloxy)pyrrolidin-3-ol was
prepared using a procedure analogous to that described in Example 051B, substituting
3-methyl-3-pentanol for the tert-butanol used in Example 051B. LCMS (ESI) m/z 138

M+ H)".

[00635] Example 074B: 2-(trans-3-Hydroxy-4-(3-methylpentan-3-
yloxy)pyrrolidin-1-yl)-N-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-
f][1,2,4]triazin-2-ylthio)phenyl)acetamide was prepared using a procedure
analogous to that described in Example 018B, substituting trans-4-(3-methylpentan-3-
yloxy)pyrrolidin-3-ol from Example 074A for the pyrrolidine derivative used in
Example 018B. 'H NMR (300 MHz, DMSO-ds) 5 12.07 (s, LH), 10.63 (s, 1H), 9.95
(s, 1H), 7.79 (d, 2H), 7.59 (s, 1H), 7.57 (d, 2H),7.22 (s, 1H), 6.58 (m, 1H), 5.63 (s,
1H), 4.99 (d, 1H), 3.87 (d, 2H), 3.24 (dd, 2H), 3.06 (t, 1H), 2.75 (m, 1H), 2.59 (m,
1H), 2.36 (m, 1H), 2.03 (s, 3H), 1.42 (m, 4H), 1.05 (s, 3H), 0.81 (m, 6H); LCMS(ESI)
m/z 565 (M + H)".

Example 075
Preparation of 2-(3-tert-Butoxy-4-(hydroxyimino)pyrrolidin-1-y1)-N-(4-(4-(5-
methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f}[1,2,4]triazin-2-
yithio)phenyl)acetamide

[00636] Example 075A: To frans-benzyl 3-tert-butoxy-4-hydroxypyrrolidine-1-
carboxylate prepared as an intermediate in Example 051B (543 mg, 1.85 mmol) in
DCM (5 mL) was added Dess-Martin periodinane (1.18 g, 2.78 mmol) and the
mixture was stirred at rt for 3 h. The mixture was partitioned between 1 N sodium
hydroxide and DCM, and the separated organic layer was dried over sodium sulfate,

filtered, and concentrated to yield crude benzyl 3-tert-butoxy-4-oxopyrrolidine-1-

carboxylate (266 mg, 50%) which was used directly in the next step.

[00637] Example 075B: To benzyl 3-tert-butoxy-4-oxopyrrolidine-1-carboxylate
(266 mg, 0.9 mmol) in ethanol (3 mL) was added 50% aq hydroxylamine (0.3 mL, 4.5

mmol) and the mixture was heated at 50 °C overnight. The mixture was purified by
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preparative thin layer chromatography eluting with 0.1% TEA/10% MeOH in DCM;
LCMS (ESI) m/z 329 (M + Na)". To the product in MeOH (10 mL) was added
palladium hydroxide (20 mg) and the mixture was stirred under a hydrogen
atmosphere for 20 min and filtered. The filtrate was concentrated to afford crude 4-
tert-butoxypyrrolidin-3-one oxime (55 mg, 35%) which was used directly in the next

step; LCMS (ESI) m/z 173 (M + Na)".

[00638] Example 075C: To 4-tert-butoxypyrrolidin-3-one oxime (55 mg, 0.31
mmol) in DMF (2 mL) were added diisopropylethylamine (0.081 mL, 0.46 mmol),
potassium iodide (50 mg, 0.3 mmol), and 2-chloro-N-(4-(4-(5-methyl-1 H-pyrazol-3-
ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-ylthio)phenyl)acetamide (77 mg, 0.18 mmol).
The mixture was heated at 50 °C for 1 h, then acetic acid (0.15 mL) and DMSQ (2
mL) were added, and mixture was purified by preparative HPLC (Varian diphenyl
reverse phase column) eluting with a gradient of solvent B (0.05% HOAc/CH;CN) in
solvent A (0.05% HOAc/H,O) to afford 2-(3-tert-butoxy-4-(hydroxyimino)pyrrolidin-
1-y1)-N-(4-(4-(5-methyl- 1 H-pyrazol-3-ylamino)pyrrolo[ 1,2-f][ 1,2 4]triazin-2-
ylthio)phenyl)acetamide (24 mg, 23%). 'H NMR (300 MHz, CD;0D) 3 1.30 (s, 9H),
2.13 (s, 3H), 2.85 (dd, 1H), 3.02 (dd, 1H), 3.35-3.5 (m, 3H), 3.64 (d, 1H), 4.67 (t, I H),
5.74 (s, TH), 6.60 (dd, 1H), 6.94 (d, 1H), 7.47 (m, 1H), 7.62 (d, 2H), 7.79 (d, 2H);
LCMS (ESI) m/z 550 (M + H)".

Example 076
Preparation of 2-((zrans-3-tert-Butoxy-4-(2-hydroxyethoxy)pyrrolidin-1-yl)-N-(4-
(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolof1,2-f}[1,2,4]triazin-2-
ylthio)phenyl)acetamide
[00639] Example 076A: To a stirring suspension of 60% NaH/mineral oil (25 mg,
0.625 mmol) in DMF (3 mL) at rt was added a solution of trans-benzyl 3-tert-butoxy-
4-hydroxypyrrolidine-1-carboxylate from Example 051B (150 mg, 0.51 mmol) in
DMF (1 mL). After 15 min, ethyl bromoacetate (63 uL, 0.56 mmol) was added, and
the mixture was stirred at 1t for 2 h, then partitioned between EtOAc (20 mL) and
water (15 mL). The organic layer was washed with brine, dried over Na,SQ,, filtered,

and concentrated under reduced pressure. The residue was purified by silica gel

chromatography eluting with 30% EtOAc/hexanes to give trans-benzyl 3-tert-butoxy-
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4-(2-ethoxy-2-oxoethoxy)pyrrolidine- 1 -carboxylate as a colorless oil (88 mg, 45%
yield). LCMS(ESI) m/z 380 (M + H)".

[00640] Example 076B Step 1: To a stirring mixture of trans-benzyl 3-tert-butoxy-
4-(2-ethoxy-2-oxoethoxy)pyrrolidine- 1 -carboxylate from Example 076A (87 mg, 0.23
mmol) in THF (1 mL) at rt was added LiBH, (20 mg, 0.92 mmol). After 6 h, the
saturated aq NH4C1 (1 mL) was added, and the mixture was extracted with EtOAc (20
mL). The organic layer was washed with brine, dried over Na;SO,, filtered, and
concentrated under reduced pressure. The residue was purified by silica gel
chromatography eluting with 30% EtOAc/hexanes to give frans-benzyl 3-tert-butoxy-

4-(2-hydroxyethoxy)pyrrolidine- 1 -carboxylate as colorless oil (55 mg).

[00641] Example 076B Step 2: To frans-benzyl 3-tert-butoxy-4-(2-
hydroxyethoxy)pyrrolidine-1-carboxylate (55 mg) in MeOH (1 mL) under Ar was
added 10% Pd/C (15 mg), and the mixture was stirred under a hydrogen atmosphere
at rt for 2 h. The mixture was filtered through Celite and the filtrate was concentrated
under reduced pressure to give 2-(frans-4-tert-butoxypyrrolidin-3-yloxy)ethanol as a

colorless oil (40 mg, 85% yield over two steps). LCMS (ESI) m/z 204 (M + H)".

[00642] Example 076C: 2-((trans-3-tert-Butoxy-4-(2-hydroxyethoxy)pyrrolidin-1-
y1)-N-(4-(4-(5-methyl- 1H-pyrazol-3-ylamino)pyrrolo[ 1,2-f][1,2,4]triazin-2-
ylthio)phenyl)acetamide was prepared using a proccdure analogous to that described
in Example 018B, substituting 2-(frans-4-tert-butoxypyrrolidin-3-yloxy)ethanol from
Example 076B for the pyrrolidine derivative used in Example 018B. "H NMR (300
MHz, DMSO-dg) 8 12.07 (s, 1H), 10.63 (s, 1H), 10.01 (s, 1H), 7.78 (d, 2ZH), 7.58 (s,
1H), 7.57 (d, 2H), 7.21 (s, 1H), 6.59 (d, 1H), 5.63 (s, 1H), 4.58 (d, 1H), 4.03 (d, 1H),
3.77 (s, 1H), 3.46 (m, 4H), 3.24 (s, 2H), 3.04 (m, 3H), 2.82 (m, 1H), 2.68 (m, 1H),
2.43 (m, 1H), 2.03 (s, 3H), 1.20 (s, 9H); LCMS (ESI) m/z 581 (M + H)".

Example 077
Preparation of 2-(trans-3-Cyclopentyloxy-4-hydroxy-pyrrolidin-1-yl)-N-{4-[4-(5-
methyl-1H-pyrazol-3-ylamino)-pyrrolo[2,1-f][1,2 4] triazin-2-ylsulfanyl]-phenyl}-
acetamide
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[60643] Example 077A: To benzyl 6-oxa-3-azabicyclo[3.1.0Jhexane-3-carboxylate
from Example 051 A (100mg, 0.456 mmol) in DCM (12 mL) were added
cyclopentanol (0.5 mL) and (CsF5):B (20 mg). The reaction vessel was sealed and the
mixture was heated at 100 °C for 15 h, at which time formation of the product was
confirmed by LCMS. The mixture was concentrated under reduced pressure and the
residue was dissolved in MeOH. Pd(OH), (20 mg) was added, and the mixture was
stirred under H; for 2 h, at which time completion of the reaction was confirmed by
LCMS. The mixture was filtered and the filtrate was concentrated under reduced
pressure to give crude frans-4-cyclopentyloxy-pyrrolidin-3-ol which was used directly

in the next step.

[00644] Example 077B: To a solution of 2-chloro-N-(4-(4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolof1,2-f][1,2,4]triazin-2-ylthio)phenyl)acetamide from Example 016B
(50 mg, 0.121 mmol) in DMF (3 mL) were added frans-4-cyclopentyloxy-pyrrolidin-
3-0l (41.4 mg, 0.242 mmol), diisopropylethylamine (84.3 pL, 0.484 mmol), and
potassium iodide (20.1 mg, 0.125 mmol), and the mixture was heated at 50 °C for 12
h, at which time formation of product was determined by LCMS. The mixture was
purified by preparative HPLC (phenomencx phenylhexyl reverse phase column)
eluting with a gradient of solvent B (0.05% HOAc/CH;CN) in solvent A (0.05%
HOACc/H;0) to afford 2-(frans-3-(cyclopentyloxy)-4-hydroxypyrrolidin-1-y1)-N-(4-
(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-
yithio)phenyl)acetamide (28.4 mg, 43%) as a white solid. '"H NMR (300 MHz,
CD;0D) 8 7.65 (d, 2H), 7.45 (d, 2H), 7.30 (s, 1H), 6.80 (s, 1H), 6.45 (s, 1H), 5.65 (s,
1H), 4.10 (s, 1H), 4.00 (s, 1H), 3.85 (s, 1H), 3.20 (m, 3H), 3.00 (m, 1H), 2.50-2.75
(m, 2H), 2.05 (s, 3H), 1.90 (s, 3H), 1.80-1.30 (m, 8H); LCMS (ESI) m/z 549 (M+H)".

Example 078
Preparation of 2-[trans-3-Hydroxy-4-(1-methyl-cyclopentyloxy)-pyrrolidin-1-yl}-
N-{4-[4-(5-methyl-1H-pyrazol-3-ylamino)-pyrrole[2,1-f][1,2.4] triazin-2-
ylsulfanyl]-phenyl}-acetamide
{00645] Exampie 078A: trans-4-(1-Methyl-cyclopentyloxy)-pyrrolidin-3-ol was
prepared using a procedure analogous to that described in Example 077A, substituting

I-methylcyclopentanol for the cyclopentanol used in Example 077A.
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[00646) Example 078B: 2-[rrans-3-Hydroxy-4-(1-methyl-cyclopentyloxy)-
pyrrolidin-1-y1}-N- {4-[4-(5-methyl-1 H-pyrazol-3-ylamino)-pyrrolo[2,1-
f][1,2,4]triazin-2-ylsulfanyl}-phenyl}-acetamide was synthesized as a white solid
(10.55 mg, 15 %) using a procedure analogous to that described in Example 077B,
substituting trans-4-(1-methyl-cyclopentyloxy)-pyrrolidin-3-ol for the trans-4-
cyclopentyloxy-pyrrolidin-3-ol used in Example 077B. "H NMR (300 MHz, CD;0D)
8 7.70 (d, 2H), 7.50 (d, 2H), 7.35 (s, L H), 6.80 (s, LH), 6.45 (s, 1H), 5.65 (s, 1H), 3.95
(s, LH), 3.85 (s, 1H), 3.25 (s, 2H), 3.10 (m, 1H), 2.85 (s, 1H), 2.60 (m, 1H), 2.40 (m,
[H), 2.05 (s, 3H), 1.75-1.30 (m, 8H), 1.15 (s, 3H); LCMS (ESI) m/z 563 (M+H)".
Example 079
Preparation of 2-[trans-3-(2,2-Dimethyl-propoxy)-4-hydroxy-pyrrolidin-1-yl]-N-
{4-[4-(5-methyl-1H-pyrazol-3-ylamino)-pyrrolo[2,1-f][1,2,4] triazin-2-ylsulfanylj-
phenyl}-acetamide
(00647) Example 079A: rrans-4-(2,2-Dimethyl-propoxy)-pyrrolidin-3-ol was
prepared using a procedure analogous to that described in Example 077A, substituting

2,2-dimethylpropan-1-ol for the cyclopentanol used in Example 077A.

[00648] Example 079B: 2-[frans-3-(2,2-Dimethyl-propoxy)-4-hydroxy-
pyrrolidin—1-yl]-N-{4-[4-(5—methyl—1H-pyrazol-3-ylamino)-pyrrolo[2,1-
f][1,2,4]triazin-2-ylsulfanyl]-phenyl}-acetamide was synthesized as a white solid
(27.53 mg, 41 %) using a procedure analogous to that described in Example 077B,
substituting trans-4-(2,2-dimethyl-propoxy)-pyrrolidin-3-ol for the trans-4-
cyclopentyloxy-pyrrolidin-3-ol used in Example 077B. 'H NMR (300 MHz, DMSO-
ds) 6 10.70 (s, 1H), 10.18 (s, 1H), 7.78 (d, 2H), 7.60 (d, 3H), 7.24 (s, 1H), 6.59 (s,
1H), 5.64 (s, 1H), 4.05 (m, 1H), 3.74 (m, 1H), 3.48-3.35 (s, 2H), 3.19-2.90 (m, 4H),
2.05 (s, 3H), 0.95 (s, 9H); LCMS (ESI) m/z 551 (M+H)".

Example 080
Preparation of 2-[trans-3-Hydroxy-4-(tetrahydro-furan-3-yloxy)-pyrrolidin-1-
yl}-N-{4- [4-(5-methyl-1H-pyrazol-3-ylamino)-pyrrolo|2,1-f][1,2,4]triazin-2-
ylsulfanyl]-phenyl}-acetamide
[00649] Example 080A: trans-4-(Tetrahydro-furan-3-yloxy)-pyrrolidin-3-ol was
prepared using a procedure analogous to that described in Example 077A, substituting

(S)-tetrahydrofuran-3-ol for the cyclopentanol used in Example 077A.

215



WO 2011/088045 PCT/US2011/020836

{00650] Example 080B: 2-[rrans-3-Hydroxy-4-(2-methoxy-1,1-dimethyl-ethoxy)-
pyrrolidin-1-yl}-N-{4-[4-(5-methyl-1H-pyrazol-3-ylamino)-pyrrolof2,1-
f](1,2,4]triazin-2-ylsulfanyl]-phenyl}-acetamide was synthesized as a white solid
(24.51 mg, 36 %) using a procedure analogous to that described in Example 077B,
substituting frans-4-(tetrahydro-furan-3-yloxy)-pyrrolidin-3-ol for the trans-4-
cyclopentyloxy-pyrrolidin-3-ol used in Example 077B. 'H NMR (300 MHz, DMSO-
dg) 8 12.10 (s, 1H), 10.60 (s, 1H), 10.00 (s, LH), 7.75 (d, 2H), 7.55 (d, 3H), 7.15 (s,
LH), 6.55 (s, 1H), 5.55 (s, 1H), 5.15 (d, 1H), 4.20 (s, 1H), 3.95 (s, 1H), 3.85-3.50 (m,
5H), 3.30 (s, 2H), 3.25-3.15 (m, 2H), 3.10 (m, 1H), 2.85 (s, 1H), 2.05 (s, 3H), 1.95-
1.75 (m, 2H); LCMS (ESI) m/z 551 (M+H)".

Example 081
Preparation of 2-[trans-3-Hydroxy-4-(2-methoxy-1,1-dimethyl-ethoxy)-
pyrrolidin-1-yl]-N-{4-[4-(5-methyl-1H-pyrazol-3-ylamino)-pyrrolo[2,1-
f]{1,2,4]triazin-2-ylsulfanyl}-phenyl}-acetamide
[00651] Example 081A: frans-4-(2-Methoxy-1,1-dimethyl-ethoxy)-pyrrolidin-3-
ol was prepared using a procedure analogous to that described in Example 077A,

substituting 1-methoxy-2-methylpropan-2-ol for the cyclopentanol used in Example
077A.

[00652] Example 081B: 2-[frans-3-Hydroxy-4-(2-methoxy-1,1-dimethyl-ethoxy)-
pyrrolidin-1-yl1}-N-{4-[4-(5-methyl-1 H~pyrazol-3-ylamino)-pyrrolo[2,1-
f1[1,2,4]triazin-2-ylsulfanyl]-phenyl} -acetamide was synthesized as a white solid
(23.54 mg, 34 %) using a procedure analogous to that described in Example 077B,
substituting frans-4-(2-methoxy-1,1-dimethyl-ethoxy)-pyrrolidin-3-ol for the trans-4-
cyclopentyloxy-pyrrolidin-3-ol used in Example 77B. '"H NMR (300 MHz, DMSO-
ds) 8 12.09 (s, 1H), 10.64 (s, 1H), 9.99 (s, 1H), 7.80 (d, 2H), 7.58 (d, 3H), 7.23 (s,
1H), 6.58 (s, 1H), 5.63 (s, 1H), 5.02 (d, 1H), 3.97 (s, 1H), 3.88 (s, 1H), 3.31 (s, 3H),
3.22 (s, 2H), 3.18 (s, 2H), 3.02 (m, 1H), 2.78 (m, 1H), 2.56 (m, 1H), 2.38 (m, 1H),
2.04 (s, 3H), 1.12 (s, 3H), 1.11 (s, 3H); LCMS (ESI) m/z 567 (M+H)".

Example 082
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Preparation of 2-[trans-3-Hydroxy-4-(3-methoxy-propoxy)-pyrrolidin-1-yl]-N-{4-
[4-(5-methyl—1H—pyrazol—3-ylamino)—pyrrolo[2,1-fl[1,2,4]triazin-z-ylsulfanyl]-
phenyl}-acetamide

[00653] Example 082A: trans-4-(3-Methoxy-propoxy)-pyrrolidin-3-ol was

prepared using a procedure analogous to that described in Example 077A, substituting

3-methoxypropan-1-ol for the cyclopentanol used in Example 077A.

[00654] Example 082B: 2-[trans-3-Hydroxy-4-(3-methoxy-propoxy)-pyrrolidin-1-
y1]-N-{4-[4-(5-methyl- 1H-pyrazol-3-ylamino)-pyrrolo[2,1-f][1,2,4]triazin-2-
ylsulfanyl]-phenyl} -acetamide was synthesized as a white solid (23.54 mg, 35 %)
using a procedure analogous to that described in Example 077B, substituting trans4-
(3-methoxy-propoxy)-pyrrolidin-3-ol for the trans-4-cyclopentyloxy-pyrrolidin-3-ol
used in Example 77B. 'H NMR (300 MHz, DMSO-ds) 8 12.10 (s, 1H), 10.64 (s, 1H),
10.05 (s, 1H), 7.80 (d, 2H), 7.58 (d, 3H), 7.23 (s, 1H), 6.58 (t, 1H), 5.64 (s, 1H), 5.16
(d, 1H), 4.00 (m, 1H), 3.72 (m, 1H), 3.40-3.20 (m, 9H), 3.03 (m, 1H), 2.88 (m, 1H),
2.54 (m, 2H), 2.04 (s, 3H), 1.75 (s, 2H); LCMS (ESI) m/z 551 (M-H)".

Example 083
Preparation of 2-((2S,4R)-2-(Hydroxymethyl)-4-(1-
methylcyclobutoxy)pyrrolidin-l-yl)-N—(4-(4-(5—methyl—1H-pyrazol—3-
ylamino)pyrrolo[1,2-f] [1,2,4]triazin-2-ylthio)phenyl)acetamide
[00655] Example 083A To methyl (2S.,4R)-1-benzyloxycarbonyl-4-
hydroxypyrrolidine-2-carboxylate (4.9 g, 17.54 mmol) in THF (100 mL) at 0 °C under
Ar was added lithium borohydride (1.53 g, 70.16 mmol). The mixture was allowed to
stir at 0 °C then warm to rt and stir for 2 days. The mixture was concentrated under
reduced pressure to give a residue (4.4 g) containing (2S,4R)-benzyl 4-hydroxy-2-
(hydroxymethyl)pyrrolidine-1-carboxylate. LCMS (ESI) m/z 252 (M + H)". To the
residue in DMF (120 mL) under Ar were added imidazole (1.3 g, 19.3 mmol) and t-
butyldiphenylchlorosilane (4.89 mL, 21.0 mmol) and the mixture was stirred at 1t for
24 h, at which time more imidazole (1.79 g, 26.3 mmol) and t-
butyldiphenylchlorosilane (4.48 mL, 17.5 mmol) were added, and stirring was
continued at rt overnight. Additional imidazole (650 mg) and t-
butyldiphenylchlorosilane (2.44 mL) were added. LCMS (ESI) m/z 252 (M + H)".
After a period of continued stirring, the mixture was partitioned between EtOAc (400
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mL) and water (200 mL), and the separated EtOAc layer was dried over MgSQy,
filtered, and concentrated under reduced pressure. The residue was purified by silica
gel chromatography eluting with 6% to 50% EtOAc/hexanes to afford (2S,4R)-benzyl
2-((tert-butyldiphenylsilyloxy) methyl)-4-hydroxypyrrolidine- 1 -carboxylate (2.66 g,
5.43 mmol, 31%). "H NMR (300 MHz, DMSO-ds) 8 7.54-7.58 (m, 4H), 7.35-7.45 (m,
8H), 7.13-7.25 (m, 3H), 4.92-5.06 (m, 3H), 4.35 (s, 1H), 3.95-4.04 (m, 2H), 3.69-3.73
(m, 1H), 3.41 (d, 2H), 2.14-2.18 (m, 1H), 1.99 (s, 1H), 1.05 (br, s, 9H) ; LCMS (ESI)
m/z 490 (M ~ H)",

[00656] Example 083B: To (25,4R)-benzyl 2-((tert-butyldiphenylsilyloxy)methyl)-
4-hydroxypyrrolidine-1-carboxylate (500 mg, 1.02 mmol) and methylenecyclobutane
(0.28 mL, 3.06 mmol) in DCM (9 mL) in a pressure vessel under Ar was added boron
trifluoride-etherate (38.5 «L, 0.31 mmol) and the mixture was stirred at rt overnight.
The mixture was partitioned between saturated aq sodium bicarbonate and EtOAc¢ and
the organic layer was dried over MgSQs,, filtered, and concentrated under reduced
pressure. The residue was purified by silica gel chromatography eluting with 6% to
50% EtOAc/hexanes to afford (2S,4R})-benzyl 2-((tert-butyldiphenylsilyloxy)methyl)-
4-(1-methylcyclobutoxy)pyrrolidine- [ -carboxylate (60.0 mg, 0.11 mmol, 11%).
LCMS (ESI) m/z 558 (M + H)".

[00657] Example 083C: To (2S,4R)-benzyl 2-((tert-butyldiphenylsilyloxy)methyl)-
4-(1-methylcyclobutoxy)pyrrolidine- 1 -carboxylate (55 mg, 0.098 mmol) in THF (1.0
mL) was added tetrabutylammonium fluoride (28.55 #L, 0.098 mmol) and the
mixture was stirred at rt for 2.5 days. The mixture was partitioned between EtOAc (15
mL) and water (5 mL), and the separated EtOAc layer was dried over MgSQy,,
filtered, and concentrated under reduced pressure. The crude (2S,4R)-benzyl 2-
(hydroxymethyl)-4-(1-methylcyclobutoxy)pyrrolidine- 1 -carboxylate (42 mg, 0.13
mmol) was used directly in the next step. LCMS (ESI) m/z 320 (M + H)".

[00658] Example 083D: To (2S,4R)-benzyl 2-(hydroxymethyl)-4-(1-
methylcyclobutoxy)pyrrolidine- [ -carboxylate (42 mg, 0.13 mmol) under Ar were
added 10% Pd/C (~ 40 mg) and MeOH (1 mL), and the mixture was stirred under an

atmosphere of H, overnight. The mixture was filtered and the filtrate was
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concentrated under reduced pressure. The crude ((2S,4R)-4-(1-
methylcyclobutoxy)pyrrolidin-2-yD)methanol (33.2 mg, 0.18 mmol) was used directly
in the next step. LCMS (ESI) m/z 186 (M + H)".

[00659] Example 083F: 2-((2S,4R)-2-(hydroxymethyl)-4-(1-
methylcyclobutoxy)pyrrolidin-1-y1)-N-(4-(4-(5-methyl-1 H-pyrazol-3-
ylamino)pyrrolo[l,Z-ﬂ[l,2,4]triazin-z-ylthio)phenyl)acetamide (8.1 mg, 16 %) was
synthesized using a procedure analogous to that described n Example 018B,
substituting ((2S,4R)-4-(1-methylcyclobutoxy)pyrrolidin-2-yl)methanol from the
previous step for the pyrrolidine derivative used in Example 018B. 'H NMR (300
MHz, DMSO-ds) § 12.1 (s, 1H), 10.65 (s, 1H), 9.98 (s, 1H), 7.78 (d, 2H), 7.56-7.78
(m, 3H), 7.2(s, 1H), 6.65 (s, 1H), 5.55 (s, 1H), 4.65 (br s, 1H), 3.98-4.05 (m, 2H),
3.50-3.60 (m, 1H), 3.17 (s, 2H), 2.80 (s, 1H), 2.42 (t, [H), 2.02 (br s, 3H), 1.77-1 .83
(m, 7H), 1.28 (br s, 4H); LCMS (ESI) m/z 561 (M-H)".

Example 084
Preparation of 2-[trans-3-Hydroxy-4-(2-methoxyethoxy)-pyrrolidin-1-yl}-N-{4-
[4-(5-methyl—1H-pyrazol—3-ylamino)-pyrrolo[2,l-ﬂ[1,2,4]triazin-Z-ylsulfanyl]—
phenyl}-acetamide
[00660] Example 084A: trans-4-(2-Methoxyethoxy)-pyrrolidin-3-ol was prepared
using a procedure analogous to that described in Example 077A, substituting 2-

methoxyethanol for the cyclopentanol used in Example 077A.

[00661] Example 084B: 2-[trans-3-Hydroxy-4-(2-methoxyethoxy)-pyrrolidin-1-yl]-
N- {4-[4-(5-methyl-1H-pyrazol-3-ylamino)-pyrrolo(2,1 -f][1,2,4]triazin-2-ylsulfanyl]-
phenyl}-acetamide was synthesized as a white solid (28.4 mg, 44 %) using a
procedure analogous to that described in Example 077B, substituting frans-4-(2-
methoxy-ethoxy)-pyrrolidin-3-ol for the trans-4-cyclopentyloxy-pyrrolidin-3-ol used
in Example 077B. "H NMR (300 MHz, CD;0D) & 7.65 (d, 2H), 7.40 (d, 2H), 7.25 (s,
1H), 6.75 (s, 1H), 6.40 (s, 1H), 5.60 (s, 1H), 4.10 (s, 1H), 3.70 (s, 1H), 3.60-3.15 (m,
9H), 3.10-2.80 (m, 2H), 2.70-2.40 (m, 2H), 2.05 (s, 3H); LCMS (ESI) m/z 539
(M+H)".

Example 085
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Preparation of 2-{trans-3-(1,1-Dimethyl-propoxy)-4-hydroxy-pyrrolidin-1-yl}-N-
{4-[4-(5-methyl-1H-pyrazol-3-ylamino)-pyrrolo[2,1-f][1,2,4]triazin-2-yIsulfanyl]-
phenyl}-acetamide

[060662] Example 085A: Trans-4-(1,1-dimethyl-propoxy)-pyrrolidin-3-ol was
prepared using a procedure analogous to that described in Example 077A, substituting

2-methylbutan-2-ol for the cyclopentanol used in Example 077A.

[00663] Example 085B: 2-[trans-3-(1,1-Dimethyl-propoxy)-4-hydroxy-pyrrolidin-1-
y1]-N-{4-[4-(5-methyl- 1 H-pyrazol-3-ylamino)-pyrrolo{2,1-f]{1,2,4]triazin-2-
ylsuifanyl]-phenyl}-acetamide was synthesized as a white solid (19.57 mg, 29 %)
using a procedure analogous to that described in Example 077B, substituting trans-4-
(1,1-dimethyl-propoxy)-pyrrolidin-3-ol for the trans-4-cyclopentyloxy-pyrrolidin-3-ol
used in Example 077B. '"H NMR (300 MHz, CD;0D) 8 7.68 (d, 2H), 7.50 (d, 2H),
7.36 (m, 1H), 6.84 (d, 1H), 6.49 (m, 1H), 5.64 (s, 1H), 3.96-3.90 (m, 2H), 3.23 (s,
2H), 3.12-3.07 (m, [H), 2.84-2.79 (m, 1H), 2.61-2.57 (m, 1H), 2.38-2.33 (m, 1H),
2.02 (s, 3H), 1.44 (q, 2H), 1.14 (s, 3H), 1.07 (s, 3H), 0.79 (t, 3H); LCMS (ESI) m/z
551 (M+H)".

Example 086

Preparation of 2-(frans-3-(2,6-Dichlorophenoxy)-4-hydroxypyrrolidin-1-yl)-N-(4-

(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo|1,2-f][1,2,4]triazin-2-

yithio)phenyl)acetamide

[00664] 2-{rrans-3-(1,1-Dimethyl-propoxy)-4-hydroxy-pyrrolidin-1-yl]-N-{4-[4-(5-
methyl-1H-pyrazol-3-ylamino)-pyrrolo[2,1-[][1,2,4]triazin-2-ylsulfanyl]-phenyl } -
acetamide was prepared using a procedure analogous to that described in Example
072, substituting 2,6-dichlorophenol for the 2-chlorophenol used in Example 072. 'H
NMR (300 MHz, DMSO-d6) & 12.06 (s, 1H), 10.63 (s, 1H), 9.99 (s, 1H), 7.78 (d,
2H), 7.60 (s, 1H), 7.58 (d, 2H), 7.52 (d, 2H), 7.21 (s, 1H), 7.18 (m, 1H), 6.58 (m, 1H),
5.63 (s, 1H), 5.26 (d, 1H), 4.65 (s, 1H), 4.37 (s, 1H), 3.36 (m, 2H), 3.16 (m, 2H), 2.94
(m, 1H), 2.65 (m, 1H), 2.03 (s, 3H); LCMS(ESI) m/z 625, 627, 629 (M + H)".

Exampie (87
Preparation of 2-(trans-4-tert-Butoxy-2-(hydroxymethyl)pyrrolidin-1-yl)-N-(3-
fluoro-4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolof1,2-f][ 1,2,4]triazin-2-
yithio)phenyl)acetamide
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[00665] Example 087A: 2-Chloro-N-(3-fluoro-4-(4-(S-methyl-1H-pyrazol-3-
ylamino)pyrrolo[],l-f][1,2,4]triazin—2-ylthio)phenyl)acetamide was prepared using
a procedure analogous to that described in Examples 016A-016B, substituting 4-
amino-2-fluorobenzenethiol(prepared according to Hansch, ez al. J. Org. Chem. 1956,
21, 265-269 for the 4-aminobenzenethiol used in Example 016A. LCMS (ESI) m/z
432,434 M+ H)".

[00666] Example 087B: 2-(trans-3-(2,6-Dichlorophenoxy)~4-hydroxypyrrolidin—1-
y1)-N-(4-(4-(5-methyl-1 H-pyrazol-3-ylamino)pyrrolo[1 ,2-f][1,2,4]triazin-2-
ylthio)phenyl)acetamide was prepared using a procedure analogous to that described
in Example 018B, substituting 2-chloro-N-(3-fluoro-4-(4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolo[l,2-f_|[1,2,4]triazin-Z—ylthio)phenyl)acetamide from Example 087A
for the 2-chloro-N-(4-(4-(5-methyl- 1 H-pyrazol-3-ylamino)pyrrolo[1,2-
ﬂ[l,2,4]triazin—2-ylthio)phenyl)acetamide used in Example 0188, 'H NMR (300
MHz, DMSO-ds) & 12.10 (s, 1H), 10.69 (s, 1H), 10.15 (s, 1H), 7.81 (d, 1H), 7.61 (m,
3H), 7.24 (s, 1H), 6.60 (m, 1H), 5.58 (s, 1H), 4.69 (m, 1H), 4.20 (m, 1H), 3.62 (d,
1H), 3.39 (m, 2H), 3.23 (m, 2H), 2.87 (m, 1H), 2.36 (m, 1H), 2.03 (s, 3H), 1.87 (m,
1H), 1.70 (m, 1H), 1.12 (s, 9H); LCMS(ESI) m/z 569 (M + H)".

Example 088

Preparation of 2—[trans-3-Hydroxy-4-(2,2,2-triﬂuoro-ethoxy)—pyrrolidin-l-yl]-N-
{4- [4-(5—methyl-1H-pyrazol-3-ylamino)-pyrrulo [2,1-f][1,2,4]triazin-2-ylsulfanyl]-

phenyl}-acetamide
[00667] Example 088A: To benzyl 6-oxa-3-azabicyclo[3.1.0]hexane-3-carboxylate
from Example 051A (50 mg, 0.228 mmol) in DMEF (1 mL) were added 2,2,2-
trifluoroethanol (0.3 mL) and Cs;COs3 (111.46 mg, 0.342 mmol). The mixture was
heated in a microwave reactor at 120°C for 20 min, at which time formation of the
product was determined by LCMS. The mixture was diluted with EtOAc and washed
with water and brine and concentrated to dryness. To the residue in MeOH was added
Pd(OH); (20 mg) and the mixture was stirred under H; for 2 h, at which time
completion of the reaction was confirmed by LCMS. The mixture was filtered
through Celite and the filtrate was concentrated to afford crude trans-4-(2,2,2-

trifluoro-ethoxy)-pyrrolidin-3-ol which was used in next step without further

purification.
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[00668] Example 088B: 2-[trans-3-Hydroxy-4-(2,2,2-trifluoro-ethoxy)-pyrrolidin-1-
y1}-N-{4-[4-(5-methyl-1H-pyrazol-3-ylamino)-pyrrolo[2, 1-f}[1,2,4]triazin-2-
yisulfanyl}-phenyl}-acetamide was synthesized as a white solid (19.57 mg, 29 %)
using a procedure analogous to that described in Example 0778, substituting frans-4-
(2,2,2-trifluoro-ethoxy)-pyrrolidin-3-ol for the trans-4-cyclopentyloxy-pyrrolidin-3-ol
used in Example 077B. '"H NMR (300 MHz, CD;OD) & 7.66 (d. 2H), 7.49 (d, 2H),
7.35 (d, 1H), 6.83 (d, 1H), 6.49 (m, 1H), 5.65 (s, 1H), 4.13 (m, 1H), 4.02-3.86 (m,
3H). 3.40-3.15 (m, 4H), 2.93-2.87 (m, 1H), 2.68-2.56 (m, 2H), 2.05 (s, 3H); LCMS
(ESI) m/z 563 (M+H)".
Example 089
Preparation of 2-(trans-3-Cyclopropylmethoxy-4-hydr0xy-pyrrolidin-l—yl)—N-{4—
[4-(5-methyl-1H-pyrazol-3-ylamino)-pyrrolo[2,1-f] 1,2 4]triazin-2-ylsulfanyl]-
phenyl}-acetamide
[00669] Example 089A: trans-4-Cyclopropylmethoxy-pyrrolidin-3-ol was preparcd
using a procedurc analogous to that described in Example 077A, substituting

cyclopropylmethanol for the cyclopentanol used in Example 077A.

[00670] Example 089B: 2-(trans-3-Cyclopropylmethoxy-4-hydroxy-pyrrolidin-1-
y1)-N-{4-[4-(5-methyl-1H-pyrazol-3-ylamino)-pyrrolo[2,1 -t]{1,2,4]triazin-2-
ylsulfanyl]-phenyl}-acetamide was synthesized as a white solid (24.6 mg, 38 %)
using a procedure analogous to that described in Example 077B, substituting trans-4-
cyclopropylmethoxy-pyrrolidin-3-ol for the trans-4-cyclopentyloxy-pyrrolidin-3-ol
used in Example 077B. '"H NMR (300 MHz, DMSO-ds) 3 11.90 (s, 1H), 10.46 (s,
1H), 9.83 (s, 1H), 7.60 (d, 2H), 7.41 (d, 3H), 7.05 (s, 1H), 6.40 (m, 1H), 5.46 (s, H),
4.94 (d, 1H), 3.83 (m, 1H), 3.59 (m, 1H), 3.12-3.02 (m, 4H), 2.88-2.82 (m, 1H), 2.73-
2.68 (m, 1H), 2.40-2.35 (m, 2H), 1.90 (s, 3H), 0.86-0.78 (m, 1H), 0.31-0.26 (m, 2H),
0.01-0.03 (m, 2H); LCMS (ESI) m/z 535 (M+H)".

Example 090
Preparation of 2-[trans-3-Hydroxy-4-(tetrahydro-furan-3-yloxy)—pyrrolidin-l-
yl]-N—{4-[4-(5-methyl—1H-pyrazol—S-ylamino)-pyrrolo[2,1-f][1,2,4]triazin-2-
ylsulfanyl]-phenyl}-acetamide
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[00671] Example 090A: trans-4-( Tetrahydro-furan-3-yloxy)-pyrrolidin-3-ol was
prepared using a procedure analogous to that described in Example 077A, substituting

(R)-tetrahydrofuran-3-ol for the cyclopentanol used in Example 077A.

[00672] Example 090B: 2-[zrans—3-Hydroxy—4~(tetrahydro-furan—3—yloxy)-
pyrrolidin-1-yl}-N-{4- [4-(5-methyl-1 H-pyrazol-3-ylamino)-pyrrolo[2,1-
f][l,2,4]triazin—2-ylsu1fanyl]-phenyl}-acctamidc was synthesized as a white solid
(29.88 mg, 45 %) using a procedure analogous to that described in Example 077B,
substituting 4-(tetrahydro-furan-3-yloxy)-pyrrolidin-3-ol for the 4-cyclopentyloxy-
pyrrolidin-3-ol used in Example 077B. 'H NMR (300 MHz, CD,0OD) 8 7.75 (d, 2H),
7.58 (d, 2H), 7.44 (m, 1H), 6.91 (d. 1H), 6.57 (m, 1H), 5.73 (s, 1H), 4.31 (m, 1H),
4.16 (m, 1H), 3.92-3.71 (m, 5H), 3.37 (s, 2H), 3.20 (m, 1H), 2.98-2.93 (m, 1H), 2.72-
2.68 (m, 1H), 2.59-2.55 (m, 1H), 2.08 (s, 3H), 2.01-1.96 (m, 1H); LCMS (ESI) m/z
551 (M+H)".

Example 091
Preparation of 2-(trans-3-tert-Butoxy—4-hydroxypyrrolidin-1-yl)-N-(3-fluoro-4—
(4-(5-methyl-1 H-pyrazol-3-ylamino)pyrrolo[1,2-f} [1,2,4]triazin-2-
ylthio)phenyl)acetamide
[00673] 2-(trans-3—tert-butoxy-4-hydroxypyrrolidin- 1-y1)-N-(3-fluoro-4-(4-(3-
methyl-1 H-pyrazol-3-ylamino)pyrrolof 1 ,2-f][1,2,4]triazin-2-ylthio)phenyl)acctamide
was prepared using a procedure analogous to that described in Example 018B,
substituting 2-chloro-N-(3-fluoro-4-(4-(5-methyl-1 H-pyrazol-3-ylamino)pyrrolo[1,2-
ﬂ[l,2,4]triazin—2-ylthio)phenyl)acetamide from Example 087A for the 2-chloro-N-(4-
(4-(5-methyl-1 H-pyrazol-3-ylamino)pyrrolo[1,2-f](1 ,2,4]triazin-2-
ylthio)phenyl)acetamide used in Example 018B. 'H NMR (300 MHz, DMSO-ds) &
12.10 (s, LH), 10.69 (s, LH), 10.15 (s, 1H), 7.81 (d, 1 H), 7.61 (m, 3H), 7.24 (s, 1H),
6.60 (m, 1H), 5.58 (s, 1H), 5.01 (s, 1H), 3.75 (m, 2H), 3.50 (m, 4H), 3.20-2.80 (m,
2H), 2.78 (s, 1H), 2.55 (m, 1H), 2.40 (m, 1H), 2.02 (s, 3H), 1.12 (s, 9H); LCMS(ESI)
m/z 555 (M +H)".
Example 092
Preparation of 2-(trans-3-Hydroxy-4-isopropoxy-pyrrolidin-1-yl)-N- {4-[4-(5-

methyl—lH-pyrazol—3—ylamino)-pyrrolo[2,1-1][1,2,4]triazin-Z-ylsulfanyl]-phenyl}-
acetamide
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[00674] Example 092A: frans-4-Isopropoxy-pyrrolidin-3-ol was prepared using a
procedure analogous to that described in Example 077A, substituting propan-2-ol for

the cyclopentanol used in Example 077A.

[00675] Example 092B: 2-(rrans-3-Hydroxy-4-isopropoxy-pyrrolidin-1-yl)-N- {4-
[4-(5-methyl-1H-pyrazol-3-ylamino)-pyrrolo[2,1-f][1,2,4]triazin-2-ylsulfanyl]-
phenyl}-acetamide was synthesized as a white solid (38.98 mg, 62 %) using a
procedure analogous to that described in Example 077B, substituting trans-4-
isopropoxy-pyrrolidin-3-ol for the frans-4-cyclopentyloxy-pyrrolidin-3-ol used in
Example 077B. 'H NMR (300 MHz, DMSO-dy) 5 12.18 (s, 1H), 10.66 (s, 1H), 10.23
(s, 1H), 7.84 (d, 2H), 7.59 (m, 3H), 7.25 (s, 1H), 6.58 (m, 1H), 5.63 (s, 1H), 5.20 (d,
1H), 3.94 (m, 1H), 3.72 (m, 1H), 3.40 (s, 2H), 3.07-3.01 (m, 1H), 2.87-2.82 (m, 1 H),
K *(m. 2H), 2.05 (s, 3H), 1.12 (t, 6H); LCMS (ESI) m/z 523 (M+H)".

Example 093
Prenaration of 2-[trans-3-Hydroxy-4-(2,2,2-trifluoro-1,1-dimethyl-ethoxy)-
lidin-1-yl]-N-{4-[4-(5-methyl-1H-pyrazol-3-ylamino)-pyrrolo[2,1-
f]{1,2,4]triazin-2-ylsulfanyl}-phenyl}-acetamide
[00676] Example 093A: trans-4-(2,2,2-Trifluoro-1,1-dimethyl-ethoxy)-pyrrolidin-
3-ol was prepared using a procedure analogous to that described in Example 088A,
substituting 1,1,1-trifluoro-2-methylpropan-2-ol for 2,2,2-trifluoroethanol and

substituting NMP for the DMF used in Examplc 088A.

[00677] Example 093B: 2-[trans-3-Hydroxy-4-(2,2,2-trifluoro- 1, 1-dimethyl-
ethoxy)-pyrrolidin- 1-y1]-N- {4-[4-(5-methyl-1H-pyrazol-3-ylamino)-pyrrolo[2,1-
f][1,2,4]triazin-2-ylsulfanyl]-phenyl} -acetamide was synthesized as a white solid
(20.11 mg, 40 %) using a procedure analogous to that described in Example 077B,
substituting trans-4-(2,2,2-trifluoro-1,1-dimethyl-ethoxy)-pyrrolidin-3-ol for the
trans-4-cyclopentyloxy-pyrrolidin-3-ol used in Example 077B. 'H NMR (300 MHz,
CD;0D) 6 7.65 (d, 2H), 7.49 (d, 2H), 7.34 (m, 1H), 6.82 (d, 1H), 6.48 (m, [H), 5.64
(s, IH), 4.12 (m, 1H), 4.01 (m, 1H), 3.31 (s, 2H), 3.17-3.14 (m, 1H), 2.87-2.79 (m,
1H), 2.68-2.64 (m, 1H), 2.46-2.41 (m, 1H), 2.02 (s, 3H), 1.20 (s, 6H); LCMS (ESI)
m/z 591 (M+H)".
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Example (94
Preparation of 2-(trans-3-tert-Butoxy-4-(2-methoxyethoxy)pyrrolidin-1-yl)-N-(4-
(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f]{1,2,4|triazin-2-
ylthio)phenyl)acetamide
[00678] Example 094A Step 1: To a stirring suspension of 60% NaH/mineral oil (25
mg, 0.625 mmol) in DMF (3 mL) at rt was added a solution of trans-benzyl 3-tert-
butoxy-4-hydroxypyrrolidine-1-carboxylate from Example 051A (150 mg, 0.51
mmol) in DMF (1 mL). After |5 min, 2-chloroethyl methyl ether (51 uL, 0.56 mmol)
was added, and the mixture was stirred at rt overnight. The mixture was partitioned
between EtOAc (20 mL) and water (15 mL), and then the organic layer was washed
with brine, dried over Na,SO,, filtered, and concentrated under reduced pressure. The
residue was purified by silica gel chromatography eluting with 0-30% EtOAc/hexanes
to give trans-benzyl 3-tert-butoxy-4-(2-methoxyethoxy)pyrrolidine-1-carboxylate as a

colorless oil.

[00679] Example 094A Step 2: To trans-benzyl 3-tert-butoxy-4-(2-
methoxycthoxy)pyrrolidine- | -carboxylate (50 mg) in MeOH (1 mL) under Ar was
added 10% Pd/C (15 mg), and the mixture was stirred under a hydrogen atmosphere
at rt for 2 h. The mixture was filtered through Celite and the filtrate was concentrated
under reduced pressure to give frans-3-tert-butoxy-4-(2-methoxyethoxy)pyrrolidine as

a colorless oil (45 mg, 41% yield over two steps). LCMS (ESI) m/z 218 (M + H)".

[00680] Example 094B: 2-(trans-3-tert-butoxy-4-(2-methoxyethoxy)pyrrolidin-1-
y1)-N-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[ 1,2-f](1,2,4]triazin-2-
ylthio)phenyl)acetamide was prepared using a procedure analogous to that described
in Example 018B, substituting trans-3-tert-butoxy-4-(2-methoxyethoxy)pyrrolidine
from Example 094 A for the pyrrolidine derivative used in Example 018B. 'H NMR
(300 MHz, DMSO-ds) 5 12.07 (s, 1H), 10.63 (s, H), 10.01 (s, 1H), 7.77 (d, 2H), 7.59
(s, 1H), 7.57 (d, 2H), 7.22 (s, 1H), 6.58 (m, 1H), 5.63 (s, 1H), 4.04 (s, 1H), 3.78 (d,
1H), 3.53 (m, 2H), 3.44 (m, 2H), 3.24 (s, 3H), 3.02 (m, 2H), 2.03 (s, 3H), 2.80 (m,
1H), 2.67 (m, 1H), 2.39 (m, 1H),1.10 (s, 9H); LCMS (ESI) m/z 595 (M + H)".

Example (095
Preparation of N-(4-(4-(5-Methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-
f]1[1,2,4]triazin-2-ylthio)phenyl)-2-(3-pivaloylpyrrolidin-1-yl)acetamide
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[00681] Example 095A Step 1: To a stirring solution of ethyl 1-benzylpyrrolidine-3-
carboxylate in THF at -78 °C under Ar was added dropwise 1.7 M t-butyllithium (1.0
mL), and the mixture was kept at -78 °C for 30 min then allowed to warm to rt. After
an additional 90 min, the mixture was treated with saturated ag NH4Cl (5 mL) and
extracted with EtOAc (50 mL). The organic layer was washed with brine, dried over
Na,SO, filtered, and concentrated under reduced pressure. The residue was purified
by silica gel chromatography eluting with 30-60% EtOA/hexanes to give N-(4-(4-(5-
methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f][ 1,2,4 triazin-2-yithio)phenyl)-2-(3-
pivaloylpyrrolidin-1-yl)acetamide as a colorless oil (200 mg, 48% yield).

[00682] Example 095A Step 2: To (1-(1-Benzylpyrrolidin-3-y1)-2,2-
dimethylpropan-1-one (210 mg, 0.86 mmol) in MeOH (1 mL) under Ar was added
10% Pd/C (35 mg), and the mixture was stirred under a hydrogen atmosphere at 60 °C
for 2 h. The mixture was filtered through Celite and the filtrate was concentrated
under reduced pressure to give 2,2-dimethyl-1-(pyrrolidin-3-yl)propan-1-one as a

colorless oil (120 mg, 90% yield). LCMS (EST) m/z 156 (M + H)".

[00683] Example 095B: N-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo{1,2-
f]{1,2,4]triazin-2-ylthio)phenyl)-2-(3-pivaloylpyrrolidin-1-yl)acetamide was prepared
using a procedure analogous to that described in Example 018B, substituting 2,2-
dimethyl-1-(pyrrolidin-3-yl)propan-1-one from Example 095A for the pyrrolidine
derivative used in Example 018B. 'H NMR (300 MHz, DMSO-de) & 12.08 (s, 1H),
10.63 (s, 1H), 10.08 (s, 1H), 7.81 (d, 2H), 7.59 (s, 1H), 7.57 (d, 2H), 7.22 (s, 1H),
6.58 (m, 1H), 5.63 (s, 1H), 3.65 (m, 1H), 3.30 (m, 2H), 2.91 (m, 2H), 2.56 (m, 2H),
2.02 (s, 3H), 2.00 (m, 1H), 1.78 (m, 1H), 1.08 (s, 9H); LCMS (ESI) m/z 533 (M +
H)".
Example (96
Preparation of N-(4-(4-(5-Methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-
f}{1,2,4]triazin-2-ylthio)phenyl)-2-(3-(pyrrolidine-1-carbonyl)pyrrolidin-1-
yhacetamide
[00684] Example 096A Step 1: A mixture of ethyl 1-benzylpyrrolidine-3-

carboxylate (150 mg, 0.64 mmol) and | mL of pyrrolidine was heated in a sealed tube
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at 130 °C for 24 h. The mixture was concentrated under reduced pressure and the
residue was purified by silica gel chromatography eluting with 100% EtOAc to give
(1-benzylpyrrolidin-3-yl)(pyrrolidin-1-yl)methanone as a light yellow oil (65 mg, 39
% yield).

[00685] Example 096A Step 2: To (1-Benzylpyrrolidin-3-yl)(pyrrolidin-1-
ylmethanone (65 mg, 0.25 mmol) in MeOH (1 mL) under Ar was added 10% Pd/C
(15 mg) and the mixture was stirred under a hydrogen atmosphere at 60 °C for 2 h.
The mixture was filtered through Celite and the filtrate was concentrated under
reduced pressure to give pyrrolidin- [-yl(pyrrolidin-3-yl)methanone as a colorless oil
(40 mg, 95% yield). LCMS (ESI) m/z 169 (M + H)".

[00686] Example 096B: N-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[ 1,2~
f][1,2,4]triazin-2-ylthio)pheny!)-2-(3-(pyrrolidine- 1-carbonyl)pyrrolidin-1-
yl)acetamide was prepared using a procedure analogous to that described in Example
018B, substituting pyrrolidin-1-yl(pyrrolidin-3-yl)methanone from Example 096A for
the pyrrolidine derivative used in Example 018B. "H NMR (300 MHz, DMSO-d;) &
12.06 (s, 1H), 10.63 (s, 1H), 10.20 (s, 1H), 7.85 (d, 2H), 7.59 (s, 1H), 7.58 (d, 2H),
7.22 (s, 1H), 6.58 (m, 1H), 5.63 (s, lH), 3.44 (m, 2H), 3.36 (m, 5H), 3.13 (m, 2H),
2.79 (m, 4H), 1.96 (s, 3H), 1.79 (m, 6H); MS (ESI) m/z 546 (M + H)".

Example 097
Preparation of 2-(trans-3-Cyano-4-hydroxy-pyrrolidin-1-yl)-N-{4-[4-(5-methyl-
1H-pyrazol-3-ylamino)-pyrrolo[2,1-f][1,2,4]triazin-2-ylsulfanyl]-phenyl}-
acetamide
[00687] To a solution of 2-(6-oxa-3-azabicyclo[3.1.0]hexan-3-yl)-N-(4-(4-(5-methyl-
1H-pyrazol-3-ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-ylthio)phenyl)acetamide from
Example 068A (50 mg, 0.108 mmol) in NMP (2 mL) were added NaCN (7.93 mg,
0.162 mmol) and (CsFs):B (5 mg). The reaction vesscl was sealed and the mixture
was heated at 60 °C for 15 h, at which time formation of the product was detected by
LCMS. The mixturc was purified by preparative HPLC (Phenomenex phenylhexyl
reverse phase column) eluting with a gradient of solvent B (0.05% HOAc/CH;CN) in
solvent A (0.05% HOAc¢/H;0) to afford 2-(trans-3-cyano-4-hydroxy-pyrrolidin-1-
y1)-N- {4-[4-(5-methyl- 1 H-pyrazol-3-ylamino)-pyrrolo{2,1-f][1,2,4]triazin-2-
ylsulfanyl]-phenyl}-acetamide as a white solid (15.94 mg, 30 %). '"H NMR (300
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MHz, CD;0D) 5 7.64 (d, 2H), 7.49 (d, 2H), 7.36 (m, LH), 6.83 (d, 1H), 6.50 (m, 1H),
5.66 (s, LH), 4.47 (m, 1H), 3.65-3.18 (m, 3H), 3.00-2.88 (m, 2H), 2.79-2.66 (m, 2H),
2.13 (s, 3H); LCMS (ESI) m/z 591 (M+H)".

Example 098
Preparation of (R)-N-(4-(4-(5-Methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f]
[1,2,4]triazin-2-ylthio)phenyl)-2-(3-(3-morpholinopropoxy)pyrrelidin-1-
ylacetamide
[00688] Example 098A: To a stirring solution of (R)-tert-butyl 3-
hydroxypyrrolidine-1-carboxylate (310 mg, 1.66 mmol) in DMF (2 mL) at 0 °C was
added 60% NaH (79 mg, 1.98 mmol), and the mixture was stirred at 0 °C for 10 min.
Then a solution of 4-(3-chloropropyl)morpholine (298 mg, 1.82 mmol) in DMF (1
ml) was added and the mixture was stirred at rt overnight. Water (15 mL) was added
and the mixture was extracted with EtOAc (15 mL x 3). The organic layer was
washed with brine, dried over Na;SQy, filtered, and concentrated under reduced
pressure. The residue[ (460 mg) was purified by silica gel chromatography eulting
with 100:1 to 20:1 DCM/MeOH to give (R)-tert-butyl 3-(3-
morpholinopropoxy)iayrrolidinc-l-carboxylatc as a colorless oil (260 mg, 50% yield).
LCMS (ESI) m/z 3154 (M + H)".

[00689] Example 098B: To (R)-tert-butyl 3-(3-morpholinopropoxy)pyrrolidine-1-
carboxylate (260 mg, 0.83 mmol) in dioxane (2 mL) was added 4M HCl/dioxane (2
mL), and the solution was stirred at 1t for 4 h. Aq NaHCO; was added to adjust the pH
to 7- 8, then the solution was concentrated under reduced pressure to give a residue
containing (R)-4-(3-(pyrrolidin-3-yloxy)propyymorpholine,which was used directly
in the next step. LCMS (ESI) m/z 215 (M + H)".

[00690] Example 098C: The residue from Example 098B containing (R)-4-(3-
(pyrrolidin-3-yloxy)propyl)morpholine,2-chloro-N-(4-(4-(5-methyl- 1H-pyrazol-3-
ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-ylthio)phenyl)acetamide (100 mg, 0.24 mmol),
and Na,CO; (102 mg, 0.96 mmol) were combined in DMF (3 mL) and the mixture
was stirred at rt overnight. The mixture was subjected to AL, O; chromatography
eluting with 100:1 to 10:1 DCM/MeOH to give a product that was further purified by
preparative TLC eluting with 10:1:0.1 DCM/MeOH/ammonia to afford (R)-N-(4-(4-
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(5-methyl-1H-pyrazol-3-ylamino)pyrrolo{ I 2-f][1,2 4]triazin-2-ylthio)phenyl)-2-(3-
(3-morpholinopropoxy)pyrrolidin-1-yl)acetamide as a light yellow solid (50 mg,
35%). '"H NMR (400 MHz, DMSO-dj) § 12.09 (s, 1H), 10.65 (s, 1H), 10.08 (s, 1H),
7.79 (d, 2H), 7.55-7.59 (m, 3H), 7.22 (s, 1H), 6.57 (dd, 1H), 5.62 (s, IH), 4.00 (m,
1H), 3.54-3.56 (m, 4H), 3.29-3.39 (m, 5H), 2.87 (dd, 1H), 2.71 (dd, 1H), 2.59 (m,
2H), 2.33-2.34 (m, 6H), 2.04 (dd, 1H), 2.03 (s, 3H), 1.64 (m, 2H); LCMS (ESI) m/z
592 (M + H)".

Example 099
Preparation of (R)-N-(4-(4-(5-Methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-
f]{1,2,4]triazin-2-ylthio)phenyl)-2-(3-(2-(4-methylpiperazin-1-
yhethoxy)pyrrolidin-1-yl)acetamide

[00691] Example 099A: To a stirring solution of N-methylpiperazine (5 g, 50 mmol)
and 25% NaOH (10 mL) in acetone (100 mL) at 0 °C was added dropwise 1-bromo-2-
chloroethane (4.15 mL, 50 mmol), and the mixture was stirred at rt for 48 h. The
mixture was concentrated under reduced pressure, then water (100 mL) was added
and the mixturc was extracted with DCM (3 X 50 mL). The DCM layer was

separated, dried (MgSOy), filtered, and concentrated under reduced pressure to give 1-

(2-chloroethy!)-4-methylpiperazine as a light yellow oil (5 g, 61%).

[00692] Example 099B: To a stirring solution of (R)-tert-butyl 3-
hydroxypyrrolidine-1-carboxylate (330 mg, 1.76 mmol) in DMF (4 mL) at 0 °C was
added 60% NaH (84 mg, 2.10 mmol), and the mixture was stirred at 0 °C for 10 min.
A solution of 1-(2-chloroethyl)-4-methyl-piperazine (315 mg, 1.94 mmol) in DMF (1
mL) was addcd at 0 °C and the mixture was stirred at rt overnight. Water (15 mL) was
added and the mixture was extracted with EtOAc (3 X 15 mL). The organic layer was
washed with brine, dried over Na,SO,, filtered and concentrated under reduced
pressure. The residue was purified by silica gel chromatography eluting with 100:0 to
5:1 DCM/MeOH to give (R)-tert-butyl 3-(2-(4-methylpiperazin-1-
yl)ethoxy)pyrrolidine-1-carboxylate as a light yellow oil. LCMS (ESDy m/z 314 (M +
H)".
[00693] Example 099C: To (R)-tert-butyl 3-(2-(4-methylpiperazin-1-
yl)ethoxy)pyrrolidine-1-carboxylate (100 mg, 0.32 mmol) in dioxane (1 mL) was
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added 4M HCI (1 mL), and the mixture was stirred at rt for 4 h. Aq NaHCO; was
added to adjust the pH to 7, then the solution was concentrated under reduced
pressure to give a residue containing (R)-1-methyl-4-(2-(pyrrolidin-3-

yloxy)ethyl)piperazine.

[00694] Example 099D: The residue from Example 099C containing (R)-1-methyl-
4-(2-(pyrrolidin-3-yloxy)ethyl)piperazine, 2-chloro-N-(4-(4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-ylthio)phenyl)acetamide (50 mg, 0.12 mmol),
(R)-1-methyl-4-(2-(pyrrolidin-3-yloxy)ethyl)piperazinc (500 mg) and NayCO; (51
mg, 0.48 mmol) were combined in DMF (2 mL) and the mixture was stirred at rt
overnight. The mixture was purified by Al,O; chromatography, eluting with 100:0 to
10:1 DCM/MeOH to give a product that was further purified by preparative TLC
eluting with 10:1:0.1DCM/MeOH/ammonia to afford (R)-N-(4-(4-(5-methyl-1H-
pyrazol-3-ylamino)pyrrolo[ 1,2-f][1,2,4]triazin-2-ylthio)phenyl)-2-(3-(2-(4-
methylpiperazin-1-yl)ethoxy)pyrrolidin-1-yl)acetamide as a light yellow solid (25 mg,
35%). "H NMR (400 MHz, DMSO-d;) § 12.09 (s, 1H), 10.64 (s, 1H), 10.05 (s, 1H),
7.79 (d, 2H), 7.55-7.58 (m, 3H), 7.22 (s, 1H), 6.58 (dd, 1H), 5.62 (s, 1H), 4.02 (m,
1H), 3.26-3.46 (m, 8H, overlapped), 2.85 (dd, 1H), 2.69 (dd, 1H), 2.57 (m, 2H), 2.45
(m, 3H), 2.33-2.35 (m, 3H), 2.14 (s, 3H), 2.04 (dd, 1H), 2.03 (s, 3H), 1.70 (m, 1H);
LCMS (ESI) m/z 591 (M + H)".

Example 100
Preparation of 2-((R)-3-(2-Hydroxyethoxy)pyrrolidin-1-y1)-N-(4-(4-(5-methyl-
1H- pyrazol-3-ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-ylthio)phenyl)acetamide

[00695] Example 100A: A mixture of (R)-benzyl 3-hydroxypyrrolidine-1-
carboxylate (250 mg) and 60% NaH (46 mg) in DMF (2 mL) was stirred at 0 °C for 1
h, then 2-(2-bromocthoxy)-tetrahydro-2H-pyrran (236 mg) was added and the mixture
was stirred at rt overnight, at which time LCMS indicated presence of the desired
product (m/z 350 (M+H)"). The mixture was partitioned between DCM (10 mL) and
water (10 mL), and the organic layer was washed with water (3 X 5 mL), dried over
Na;SOq, filtered, and concentrated under reduced pressure. The residue was purified
by silica gel chromatography eluting with DCM to give (R)-benzyl-3-(2-(tetrahydro-
2H-pyran-2-yloxy)ethoxy)pyrrolidine-1- carboxylate as a yellow oil (275 mg, 75%

yield). "H NMR (400 MHz,CDCls) & 1.50-1.66 (m, 4H),1.73 (m, 1H), 1.82 (m, 1H),
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1.97 (m, 1H), 2.07 (m, 1H), 3.47-3.71 (m, 8H), 3.98 (m, 2H), 4.64 (t, 1H), 5.15 (s,
2H), 7.28-7.42 (m, 5H).

[00696] Example 100B: A mixture of (R)-benzyl-3-(2-(tetrahydro-2H-pyran-2-
yloxy)ethoxy)pyrrolidine-1- carboxylate (270 mg) and 10% Pd on carbon (50 mg) in
MeOH was stirred under H; at rt overnight, at which time LCMS showed the presence
of the desired product.. The mixture was filtered through Celite and the filtrate was
concentrated under reduced pressure to give (R)-3-(2-(tetrahydro-2H-pyran-2-
yloxy)ethoxy)pyrrolidine as a colorless oil (157 mg, 95% yield). LCMS (ESI) m/z
216(M+H)".

[00697] Example 100C: A mixture of (R)-3-(2-(tetrahydro-2H-pyran-2-
yloxy)ethoxy)pyrrolidine (160 mg) and 0.5 N HCI (1 mL) in THF (1 mL) was stirred
at 0 °C for 4 h, at which time LCMS showed presence of the desired product. The pH
of the mixture was adjusted to 7~8, and the mixturc was concentrated under reduced
pressure to give a residue containing 2-((R)-pyrrolidin-3-yloxy)ethanol. LCMS (ESI)
m/z 132 (M+H)".

[00698] Example 100D: A mixture of the residue from Example 100C containing 2-
((R)-pyrrolidin-3-yloxy)ethanol, N-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)
pyrrolo[1,2-f][1,2,4] triazin- 2-ylthio) phenyl)-2-chloroacetamide (100 mg), and
Na,CO3 (100 mg) in DMF (5 mL) was stirred at rt overnight. The mixture was filtered
and the filtrate was purified by chromatography over Al,O; eluting with 100:1 to 10:1
DCM/MeOH to give a yellow powder. Further puritication by preparative TLC
eluting with 7:1 DCM/MeOH afforded 2-((R)-3-(2-hydroxyethoxy)pyrrolidin-1-yl)-
N-(4-(4-(5-methyl-1H- pyrazol-3-ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-
ylthio)phenyl)acctamide as a pale yellow powder (50 mg, 27% yield). "H NMR (400
MHz,DMSO-de) 8 1.74 (m, 1H), 2.04 (m, 4H), 2.61 (m, 2H), 2.70 (m, 1H), 2.89 (m,
1H), 3.29 (m, 2H), 3.40 (m, 2H), 3.50 (m, 2H), 4.07 (s, L H), 4.60 (m, 1H), 5.64 (s,
1H), 6.58 (m, 1H), 7.23 (m, 1H), 7.58 (m, 3H), 7.80 (d, 2H), 10.01 (s, 1H), 10 63 (s,
1H), 12.07 (s, LH); LCMS (ESI) m/z 509(M+H)".

Example 101
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Preparation of 2-[trans-3-(3-Chloro-phenylamino)-4-hydroxy-pyrrolidin-1-yi]-N-
{4-[4-(S-methyl-1H-pyrazol-3-ylamino)-pyrrolo|2,1-f}{1,2,4]triazin-2-ylsulfanyl]-
phenyl}-acetamide

[00699] To a solution of 2-(6-oxa-3-azabicyclo{3.1.0]hexan-3-yl)-N-(4-(4-(5-
methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f]{1,2,4]triazin-2-ylthio)phenyl)acetamide
(75 mg, 0.162 mmol ) from Example 068A in ethanol (0.4 mL) was added 3-chloro
aniline (0.8 mL), and the mixture was heated at 100 °C for 15 h, at which time
completion of the reaction was determined by LCMS. The mixture was purified by
silica gel chromatography eluting with MeQH/DCM to yield 2-[rrans-3-(3-chloro-
phenylamino)-4-hydroxy-pyrrolidin- 1 -yl]-N- {4-[4-(5-methyl- 1 H-pyrazol-3-ylamino)~
pyrrolo[2,1-{][1,2,4]triazin-2-ylsulfanyl]-phenyl}-acetamide (32.36 mg, 34%) as a
white solid. "H NMR (300 MHz, DMSO-d) § 12.06 (s, 1H), 10.64 (s, 1H), 9.98 (s,
1H), 7.80 (d, 2H), 7.59 (m, 3H), 7.23 (s, 1H), 7.09 (t, TH), 6.69- 6.54 (m, 3H), 6.20
(d, 1H), 5.66 (s, 1H), 5.30 (d, 1H), 5.65 (s, 1H), 5.30 (d, LH), 4.12 (m, 1H), 3.61 (m,
1H), 3.40-2.95 (m, 5H), 2.54 (m, 2H), 2.05 (s, 3H); LCMS (ESI) m/z 590 (M)".

The following compound was prepared in a similar manner.

Exam. | Structure Compound name LC MS
No. (M+H)"
101-1 = 2-((35,4S5)-3- 536

(diethylamino)-4-

/L)b
7 " hydroxypyrrolidin-1-
~TN i " y1)-N-(4-((4-((5-
@é{\ Q/ \E/\Q""“"OH methyl-1H-pyrazol-3-
N § yDamino)pyrrolof2,1-
\\ f][1,2,4]triazin-2-
{ yhthio)phenyl)acetami
de

Example 102
Preparation of 2-(frans-3-(3-Fluorophenylamino)-4-hydroxypyrrolidin-1-yl)-N-
{4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrole[1,2-f][1,2,4]triazin-2-
ylthio)phenyl)acetamide
[00700} 2-((3S,4S)-3-(3-fluorophenylamino)-4-hydroxypyrrolidin- t -y1)-N-(4-(4-(5-

methyl-1H-pyrazol-3-ylamino)pyrrolof1,2-f][1,2,4]triazin-2-ylthio)phenyl)acetamide

was synthesized as a white solid (24.6 mg, 26 %) using a procedure analogous to that

described in Example 101, substituting 3-fluoroaniline for the 3-chloroaniline used in

Example 101. 'H NMR (300 MHz, DMSO-d;) & 12.05 (s, 1H), 10.60 (s, 1H), 9.94 (s,
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1H), 7.76 (d, 2H), 7.55 (m, 3H), 7.19 (s, 1H), 7.06 (g, IH), 6.56-6.53 (m, 1H), 6.46-
6.16 (m, 3H), 5.60 (s, |H), 5.25 (d, 1H), 3.91 (m, 1H), 3.57 (m, 1H), 3.33 (s, 2H),
3.14-3.09 (m, 1H), 3.00-2.95 (m, 1H), 2.53 (m, 2H), 2.05 (s, 3H); LCMS (ESI) m/z
574 (M+H)".

Example 103
Preparation of 2-(trans-3-tert-Butoxy-4-hydroxypyrrolidin-1-yl)-N-(4-(7-fluoro-
4-(5—methyl-1H—pyrazol-3-ylamino)pyrrolo[l,2—ﬂ[1,2,4]triazin—2-
ylthio)phenyl)acetamide

[00701] Example 103A: To a stirring solution of 2,4-dichloropyrralo( 1,2-
f][1,2,4]triazine (Mastalerz, et al. US20070004731 A1) (1.0 g, 5.3 mmol) in CH;CN
at rt was added SelectFluor (N-chloromethyl-N-fluorotriethylenediammonium
bis(tetrafluoroborate) (1.89 g, 5.3 mmol). The mixture was stirred at rt for 2 h, and
then heated at 80 °C for 2 h. The mixture was concentrated and the residue was
purified by silica gel chromatography eluting with 0-5% EtOAc in hexanes to give an
impure sample of 2.4-dichloro-7-fluoropyrrolo[1,2-f][1,2,4]triazine (750 mg).

[00702] Example 103B: 2-Chloro-7-fluoro-N-(5-methyl-1H-pyrazol-3-
yl)pyrrolo[1,2-f][1,2,4]triazin-4-amine was prepared using a procedure analogous to
that described in Example 041 A, substituting 2 4-dichloro-7-fluoropyrrolof1,2-
f][1,2,4]triazine from Example 103A for the 2,4-dichloropyrrolo[1,2-f][1,2,4]triazine
used in Example 041A and also substituting 5-methyl-1H-pyrazol-3-amine for the 3-
cyclobutyl-1H-pyrazol-3-amine used in Example 041A. LCMS of the reaction
mixture prior to work-up showed one major peak m/z (ESI) 267 (M+H)"

[(00703] Example 103C: 2-Chloro-N-(4-(7-fluoro-4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolo[I,Z-t][l,2,4]triazin—2-ylthio)phenyl)acetamide was prepared using
procedures analogous to those described in Examples 01 6A through 016B,
substituting 2-chloro-7-fluoro-N-(5-methyl- 1H-pyrazol-3-yl)pyrrolo[ 1,2-
f][1.2.4]triazin-4-amine from Example 103B for the 2-chloro-N-(5-methyl-1H-
pyrazol-3-ylpyrrolo[1,2-f][1,2,4]triazin-4-amine used in Example 016A. MS (ESI)
m/z 432,434 M+ H)".
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[00704] Example 103D: 2-(srans-3-tert-Butoxy-4-hydroxypyrrolidin-1-yl)-N-(4-(7-
fluoro-4-(5-methyl-1 H-pyrazol-3-ylamino)pyrrolo[1,2-f][ 1,2,4]triazin-2-
ylthio)phenyl)acetamide was prepared using a procedure analogous to that described
in Example 018B, substituting 2-chloro-N-(4-(7-fluoro-4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-ylthio)phenyl)acetamide from Example 103C
for the 2-chloro-N-(4-(4-(5-methyl- | H-pyrazol-3-ylamino)pyrrolof 1,2~
f1(1,2,4]triazin-2-ylthio)phenyl)acetamide used in Example 018B. '"H NMR (300
MHz, DMSO-dq) 8 12.07 (s, 1H), 9.96 (s, 1H), 9.12 (s, [H), 7.78 (d, 2H), 7.56 (d,
2H), 7.50 (s, 1H), 6.50 (d, 1H), 5.59 (s, 1H), 5.00 (s, 1H), 3.88 (m, 2H), 3.27 (m, 2H),
3.03 (m, 1H), 2.77 (m, 1H), 2.57 (m, 1H), 1.38 (m, 1H), 2.04 (s, 3H), 1.03 (s, 9H);
MS (ESI) m/z 555 (M + H)".

Example 104
Preparation of 2-(zrans-3-Ethoxy-4-hydroxy-pyrrolidin-1-yl)-N-{4-[4-(5-methyl-
1H-pyrazol-3-ylamino)-pyrrolo{2,1-f]]1,2,4|triazin-2-ylsulfanyl]-phenyl}-
acetamide
[00705] Example 104A: trans-4-Ethoxy-pyrrolidin-3-ol was prepared using a
procedure analogous to that described in Example 077A, substituting ethanol for the

cyclopentanol used in Example 077A.

[00706] Example 104B: 2-(3-Ethoxy-4-hydroxy-pyrrolidin-1-yl)-N- {4-[4-(5-
methyl-1H-pyrazol-3-ylamino)-pyrrolo[2,1-f][ 1,2 4]triazin-2-ylsulfanyl}-phenyl} -
acetamide was synthesized as a white solid (29.42 mg, 40 %) using a procedure
analogous to that described in Example 077B, substituting 4-ethoxy-pyrrolidin-3-ol
for the 4-cyclopentyloxy-pyrrolidin-3-ol used in Example 077B. 'TH NMR (300 MHz,
CDs0OD) 6 7.67 (d, 2H), 7.49 (d, 2H), 7.35 (m, 1H), 6.82 (d, 1H), 6.47 (m, 1H), 5.64
(s, 1H), 4.07 (m, 1H), 3.75-3.72 (m, 1H), 3.56-3.40 (m, 2H), 3.29 (s, 2H), 3.10-3.04
(m, 1H), 2.92-2.86 (m, 1H), 2.60-2.48 (m, 2H), 2.05 (s, 3H), 1.10 (t, 3H); LCMS
(EST) m/z 509 (M+H)".

Example 105
Preparation of 2-(3-(1-Hydroxy-2,2-dimethylpropyl)pyrrolidin-1-yl)-N-(4-(4-(5-
methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-
yithio)phenyl)acetamide
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[00707] To a solution of N-(4-(4-(5-methyl- | H-pyrazol-3-ylamino)pyrrolo[1,2-
f][1,2,4]triazin-2-ylthio)phenyl)-2-(3-pivaloylpyrrolidin-1 -yDacetamide from
Example 095 (55mg, 0.10 mmol) in 3:1 MeOH/THF was added NaBH, (15 mg, 0.40
mmol), and the mixturc was stirred at rt overnight. The mixture was purified on
reverse phase HPLC to give 2-(3-(1 -hydroxy-2,2-dimethylpropy!)pyrrolidin-1-y1)-N-
(4-(4-(5-methyl- 1 H-pyrazol-3-ylamino)pyrrolo[1,2-f][1 ,2,4]triazin-2-
ylthio)phenyl)acetamide as an acetate salt (40 mg, 7 0% yield). "H NMR (300 MHz,
DMSO-ds) 8 10.03 (s, 1H), 7.81 (d, 2H), 7.57 (d, 2H), 7.55 (s, 111), 7.24 (s, 1H), 6.56
(m, 1H), 5.57 (s, 1H), 4.55 (brs, 1H), 3.22 (m, 2H), 3.06 (m, 1H), 2.81 (m, 2H), 2.34
(m, 3H), 2.00 (s, 3H), 1.89 (s, 1H), 0.83 (s, 9H); MS (ESI) m/z 535 (M + H)".

Example 106
Preparation of (R)-N-(4-(4-(5-Methyl-1H—pyrazol-3-ylamino)pyrrolo[1,2-
f] [1,2,4]triazin—2-ylthi0)phenyl)-Z-(S-(pyrrolidine-l-carbonyl)pyrrolidin-l-
ylacetamide
(00708] Example 106A Step 1: To a stirring solution of (R)-1-N-Boc beta-proline
(100 mg, 0.46 mmol) in DMF (3 mL) were added pyrrolidine (50 uL, 0.70 mmol),
HATU (229 mg, 0.60 mmol), and Et;N (130 pL, 0.93 mmol), and the mixture was
stirred at rt overnight. Water (10 mL) was added, and the mixture was extracted with
EtOAc (20 mL). The organic layer was washed with brine, dried over Na;SOyq,
filtered, and concentrated under reduced pressure. The residue was purified by silica
gel chromatography eluting with 100% EtOAc to give (R)-tert-butyl 3-(pyrrolidine-1-
carbonyl)pyrrolidine- 1-carboxylate as colorless oil (120 mg, 96% vield).

[00709] Example 106A Step 2: To a stirring solution of (R)-tert-buty! 3-
(pyrrolidine-1-carbonyl)pyrrolidine- l -carboxylate ( 120 mg, 0.44 mmol) in EtOAc (3
mL) was added 4N HCV/1,4-dioxane (1 .0 mL). The resulting mixture was stirred at rt
for 4 h, then concentrated under reduced pressure. Toluene (10 mL) was added and
evaporated twice and the residue was dried under vacuum to give (R)-pyrrolidin-1-

yl(pyrrolidin-3-yl)methanone as a light yellow oil (90 mg, 100%).

[00710] Example 106B: (R)-N-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1.2-
f][1,2.4]triazin-2-ylthio)phenyl)-2-(3-(pyrrolidine- 1 -carbonyl)pyrrolidin-1-

yDhacetamide was prepared using a procedure analogous to that described in Example
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018B, substituting (R)-pyrrolidin-1-yl{pyrrolidin-3-yl)methanone from Example
106A for the pyrrolidine derivative used in Example 018B. 'H NMR (300 MHz,
DMSO-de) 6 12.06 (s, 1H), 10.63 (s, 1H), 10.20 (s, 1H), 7.85 (d, 2H), 7.59 (s, 1H),

7.58 (d, 2H), 7.22 (s, 1H), 6.58 (m, 1H),

5.63 (s, 1H), 3.44 (m, 2H), 3.36 (m, 5H),

3.13 (m, 2H), 2.79 (m, 4H), 1.96 (s, 3H), 1.79 (m, 6H); MS (ESI) m/z 546 (M + H)".

[00711] The following compounds were prepared using a procedure similar to that

described in Example 106.

Exam.
No.

Structure

Compound name

LCMS
(MH)”

106-1

N/NH

. )\@/\H/\%

(R)-1-(2-((4-((4-((5-
methyl-1H-pyrazol-
3-
ylhamino)pyrrolo{2,1
-f1{1,2,4]triazin-2-
yhthio)phenyl)amino
)-2-oxoethyl)-N-(3-
{pyrrolidin-1-
yDpropyl)pyrrolidine
-3-carboxamide

603

106-ii

NfNH
/

. )\/OW/\Q

(S)-N-(4-((4-((5-
methyl-1H-pyrazol-
yl)amino)pyrrolo[2,1
-f][1,2,4]triazin-2-
ylthio)phenyl)-2-(3-
(4-methylpiperazine-
1-
carbonylpyrrolidin-
1-yDacetamide

575

106-iii

N—NH

o4 )\/Q/Y\Q

(S)-1-C2-((4-((4-((5-
methyl-1H-pyrazol-
3.
yl)amino)pyrrolo[2,1
-f][1,2,4]triazin-2-
yDthio)phenyl)amino
)-2-oxoethyl)-N-(2-
{(piperidin-1-
ylethyl)pyrrolidine-
3-carboxamide

603
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Example 107
Preparation of (R)-N-(3-Fluoro-4-(4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolo[1,2-f]{1,2,4]triazin-2-yithio)phenyl)-2-(3-(pyrrolidine-1-
carbonyl)pyrrolidin-1-yl)acetamide
[00712] (R)-N-(3-fluoro-4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo{1,2-
f}{1,2,4]triazin-2-ylthio)phenyl)-2-(3-(pyrrolidine- 1 -carbonyl)pyrrolidin- 1 -
yl)acetamide was prepared using a procedure analogous to that described in Example
018B, substituting 2-chloro-N-(3-fluoro-4-(4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-ylthio)phenyl)acetamide from Example 087A
for the 2-chloro-N-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[ 1,2-
f][1,2.4]triazin-2-ylthio)phenyl)acetamide used in Example 018B. "H NMR (300
MHz, DMSO-ds) 6 12.09 (s, 1H), 10.69 (s, 1H), 10.42 (s, 1), 7.87 (d, 1ID, 7.67 (s,
1H), 7.63 (d, 2H), 7.24 (s, 1H), 6.60 (t, 1H), 5.59 (s, 1H), 3.45 (m, 3H), 3.38-3.10 (m,
5H), 2.75 (m, 4H), 2.08 (s, 3H), 1.93 (m, 3H), 1.81 (m, 2H); LCMS (ESI) m/z 564 (M
+H)".
Example 108

Preparation of N-((3S,45)-1-((4-(4-(5-Methyl-1H-pyrazol-3-ylamino)pyrrolo{1,2-

f][1,2,4]triazin-2-ylthio)phenylcarbameoyl)methyl)-4-tert-butoxypyrrolidin-3-

yDisobutyramide

[00713] Example 108A: To a stirring solution of frans-benzyl 3-azido-4-
hydroxypyrrolidine-1-carboxylate (1.00 g) from Example 124A in DCM (5 mL) was
added BF; EtzO (1 drop) and the mixture was stirred at rt for 15 min. Tert-butyl-
2,2,2-trichloroacetimidate (166 mg) was added and the mixture was stirred overnight
at rt, at which time TLC analysis indicated incomplete reaction. Additional tert-butyl-
2,2.2- trichloroacetimidate (166 mg) was added in portions. After 24 h, the mixture
was concentrated under reduced pressure and the residue was purified by silica gel
chromatography eluting with DCM to give trans-benzyl 3-tert-butoxy-4-
azidopyrrolidine-1-carboxylate as a white powder (205 mg). 'H NMR (400 MHz,
CDCly) 6 1.24 (s, 9H), 3.31 (m, 2H), 3.72 (m, 2H), 3.89 (m, 1H), 4.05 (m, 1H), 5.15
(s, 2H), 7.28~7.43 (m, SH); LCMS (ESI) m/z 319 (M+H)".

[00714) Example 108B: A mixture of frans-benzyl 3-tert-butoxy-4-
azidopyrrolidine- 1 -carboxylate (205 mg) and PPh; in THF was stirred at rt fori8 h,

then the colorless solution was concentrated under reduced pressure. To the residue
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were added MeOH (5 mL) and 0.5 N NaOH (5 mL) and the mixturc was stirred at rt
for 24 h. The mixture was concentrated under reduced pressure, and the residue was
taken up in CHCI; (10 mL) and washed with brine, dried over Na,SO,, filtered, and
concentrated. The residue was purified by silica gel chromatography to afford a white
solid (34 mg). A mixture of the white solid (34 mg) and 2M NaOH (1 mL) in MeOH
(2 mL) was stirred at 50 °C for 2 h, at which time LCMS showed the starting material
was consumed and a new peak had formed (m/z 293 (M+H)). The mixture was
concentrated under reduced pressure and the residue was taken up in CHCl; (5 mL),
washed with brine, dried over Na;SQy, filtered, and concentrated. The residue was
purified by silica gel chromatography to afford trans-benzyl 3-tert-butoxy-4-
aminopyrrolidine-1-carboxylate as a yellow oil (13 mg, 72% yield). "H NMR (400
MHz, CDCl3) 8 1.23 (s, 9H), 1.48 (br s, 2H), 3.11 (m, 1H), 3.18 (m, [H), 3.31 (m,
1H), 3.73~3.75 (m, 3H), 5.15 (s, 2H), 7.28~7.43 (m, 5H); LCMS (ESI) m/z 293
(M+H)".

[00715] Example 108C: To a solution of #rans-benzyl 3-tert-butoxy-4-
aminopyrrolidine-1-carboxylate (78 mg) and triethylamine (48 puL) in DCM (5 mL) at
-10°C was added isobutyryl chloride (31 pL). The mixture was stirred for 2 h, at
which time TLC showed the reaction was complete, The mixture was washed with
water (3 X 5 mL), dried over Na,SOy, filtered, and concentrated under reduced
pressure to give trans-benzyl 3-tert-butoxy-4-(isobutyramido)pyrrolidine-1-
carboxylate as a yellow oil (92 mg, 95% yield). "H NMR (400 MHz, CDCl3) & 1.15
(d, 6H), 1.25 (s, 9H), 2.32 (m, 1H), 3.05~3.45 (m, 2H), 3.60 (m, 1H), 3.77 (m, 1H),
4.05~4.20 (m, 2H), 5.15 (s, 2H), 5.47 (m, 1H), 7.28~7.43 (m, 5H).

[00716] Example 108D: A mixture of trans-benzyl 3-tert-butoxy-4-
(isobutyramido)pyrrolidine-1-carboxylate (87 mg) and Pd/C (10%, 20 mg) in MeOH
was stirred under H; at rt overnight. The mixture was filtered and concentrated under
reduced pressure to give a yellow oil (51 mg). To a solution of the yellow oil in DMF
(1 mL) were added N-(4- (4 -(5-methyl- | H-pyrazol-3-ylamino)pyrrolo[[,2-
f][1,2.4]triazin-2 —y! thio)phenyl)-2-chloroacetamide (70 mg) and NayCO; (100 mg).
The resulting mixture was stirred at rt overnight then filtered. The filtrate was

concentrated under reduced pressure to give a yellow powder, which was purified by
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silica gel chromatography eluting with 100:1 to 10:1 DCM/MeOH followed by
preparative TLC eluting with EtOAc to give N-((35,45)-1-((4-(4-(5-methyl-1H-
pyrazol-3-ylamino)pyrrolo[1,2-f][1 ,2,4]triazin-2-ylthio)phenylcarbamoyl)methyl)-4-
tert-butoxypyrrolidin-3-yl)isobutyramide as a pale yellow powder (35 mg, 34%
yield). 'H NMR (400 MHz, DMSO-d5) & 1.15 (d, 6H), 1.25 (s, 9H), 2.02 (m, 4H),
2.32 (m, 1H),2.41 (m, [H), 2.51 (m, 1H), 2.60~2.3.0 (m, 3H), 3.21 (m, 1H), 4.03 (m,
1H), 4.21 (m, 1H), 5.60 (s, H), 6.59 (s. 1H), 7.23 (s, 1H), 7.45~7.65 (m, 4H),
7.75~7.45 (dd, 2H), 10.12 (s, [H), 10.67 (s, 1H), 12.11 (s, 1H); LCMS (ESI) m/z
606(M+H)".

Example 109
Preparation of N-(trans-1—((4-(4-(5—Methyl—1H-pyrazol—3-ylamino)pyrrolo[1,2—
f][1,2,4]triazin-Z-ylthio)phenylcarbamoyl)methyl)-4—tert—butoxypyrrolidin-S-
yl)pivalamide
[00717] Example 109A: To a solution of trans-benzyl 3-tert-butoxy-4-
aminopyrrolidine- 1-carboxylate (70 mg) and triethylamine (40 uL) in DCM (3 mL) at
-10°C was added pivaloyl chloride (30 pL). The mixture was stirred for 2 h, at which
time TLC showed the reaction was complete. The mixture was washed with water (3
X 5 mL), dried over Na,SOj, filtered, and concentratcd under reduced pressure to give
trans-benzyl 3-tert-butoxy-4-(pivalamido)pyrrolidine- 1 -carboxylate as a yellow oil
(82 mg, 90% yield). 'H NMR (400 MHz, CDC13) 5 1.19 (s, 18H), 3.05~3.45 (m, 2H),
3.60 (m, 1H), 3.77 (m, 1H), 4.05~4.20 (m, 2H), 5.15 (s, 2H), 5.47 (m, 1H), 7.28~7.43
(m, 5H).

[00718] Example 109B: A mixture of frans-benzyl 3-tert-butoxy-4-
(pivalamido)pyrrolidine- 1-carboxylate (82 mg) and 10% Pd/C (20 mg) in MeOH was
stirred under H; at rt overnight. The mixture was filtered and concentrated under
reduced pressure to give a yellow oil (41 mg). To a soloution of the yellow oil in
DMF (1 mL) were added N-(4- (4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolof 1,2-
f][1,2,4]triazin-2-ylthio)phenyl)-2-chloroacetamide (60 mg) and Na;CO5 (100 mg).
The resulting mixture was stirred at rt overnight, then filtered. The filtrate was
concentrated under reduced pressure to give a yellow powder, which was purified by
silica gel chromatography eluting with [00:1 to 10:1 DCM/MeOH followed by
preparatove TLC eluting with EtOAc to afford N-(trans-1-((4-(4-(5-methyl-1H-
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pyrazol-3-ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-ylthio)phenylcarbamoyl)methyl}-4-
tert-butoxypyrrolidin-3-yl)pivalamide as a pale yellow powder (12 mg, 13% yield). 'H
NMR (400 MHz,DMSO-ds) 3 1.15 (s, 18H), 2.02 (m, 4H), 2.41 (m, 1H), 2.51 (m,
1H), 2.60~23.01 (m, 3H), 3.21 (m, 1H), 4.03 (m, 1H), 4.21 (m, 1H), 5.60 (s, 1H), 6.59
(s, 1H), 7.23 (s, 1H), 7.45~7.65 (m, 4H), 7.75~7.45 (dd, 2H), 10.12 (s, 1H), 10.67 (s,
1H), 12.11 (s, 1H); LCMS (ESI) m/z 620 (M+H)".

Example 110
Preparation of 2-[trans-3-Hydroxy-4-(2,2,2-trifluoro-1-trifluoromethyl-ethoxy)-
pyrrolidin-1-yl]-N-{4-[4-(5-methyl-1H-pyrazol-3-ylamino)-pyrrolo[2,1-
f1[1,2,4]triazin-2-ylsulfanyl]-phenyl}-acetamide

[00719] Example 110A: To a solution of benzyl 6-oxa-3-azabicyclo[3.1.0Jhcxane-
3-carboxylate (50 mg, 0.228 mmol) in 1,1,1,3,3,3-hexafluoropropan-2-ol (1 mL) was
added Cs,CO3(111.46 mg, 0.342 mmol) and the mixture was heated in a microwave
reactor at 150 °C for 20 min, at which time formation of the product was determined
by LCMS. The mixture was diluted with EtOAc, washed with water and brine, and
concentrated. The residue was purified by silica gel chormatography eluting with
DCM/MeOH. To the isolated product in MeOH was added Pd(OH); (20 mg) and the
mixture was stirred under H; for 2 h, at which time completion of the reaction was
confirmed by LCMS. The mixture was filtered through Celite and the filtrate was
concentrated to give crude frans-4-(2.,2,2-trifluoro- 1 -trifluoromethyl-ethoxy)-

pyrrolidin-3-ol which was used in next step without further purification.

[00720] Example 110B: 2-[rrans-3-Hydroxy-4-(2,2,2-trifluoro-1-trifluoromethyl-
ethoxy)-pyrrolidin-1-yl}-N-{4-[4-(5-methyl-1H-pyrazol-3-ylamino)-pyrrolo[2,1-
f][1,2,4]triazin-2-ylsulfanyl]-phenyl}-acetamide was synthesized as a white solid
(27.19 mg, 30 %) using a procedure analogous to that described in Example 077B,
substituting trans-4-(2,2,2-trifluoro--trifluoromethyl-ethoxy)-pyrrolidin-3-ol for the
trans-4-cyclopentyloxy-pyrrolidin-3-ol used in Example 077B. 'H NMR (300 MHz,
DMSO-ds) & 12.07 (s, 1H), 10.63 (s, 1H). 9.99 (s, 1H), 7.76 (d, 2H), 7.58 (d, 3H),
7.23 (s, IH), 6.58 (m, 1H), 5.60 (s, 1H), 5.36 (d, 1H), 4.22 (m, 1H), 4.13 (m ,1H),
3.33 (m, 4H), 3.10-2.99 (m, 2H), 2.77-2.73 (m, 1H), 2.04 (s, 3H); LCMS (ESI) m/z
631 (M+H)".
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Example 111
Preparation of 2-(trans-3-Hydroxy-4-methoxy-pyrrolidin-1-yl)-N-{4-[4-(5-
methyl-1H-pyrazol-3-ylamino)-pyrrolo{2,1-f] [1,2,4]triazin-2-ylsulfanyl]-phenyl}-
acetamide

[00721] Example 111A: rrans-4-Methoxy-pyrrolidin-3-ol was prepared using a
procedure analogous to that described in Example 077A, substituting methanol for the

cyclopentanol used in Example 077A.

[060722] Example 111B: 2-(trans-3-Hydroxy-4-methoxy-pyrrolidin-1-y1)-N- {4-[4-
(5-methyl-1H-pyrazol-3-ylamino)-pyrrolo[2,1-f][1 ,2,4]triazin-2-ylsulfanyl}-phenyl} -
acetamide was synthesized as a white solid (45.89 mg, 64 %) using a procedure
analogous to that described in Example 077B, substituting trans-4-methoxy-
pyrrolidin-3-ol for the trans-4-cyclopentyloxy-pyrrolidin-3-ol used in Example 077B.
"H NMR (300 MHz, DMSO-ds) & 12.10 (s, 1H), 10.60 (s, 1H), 10.05 (s, 1H), 7.79 (d,
2H), 7.57 (d, 3H), 7.20 (s, 1H), 6.57 (s, 1H), 5.61 (s, 1H), 5.20 (brs, 1H), 4.01 (m,
1H), 3.65 (s, 1H), 3.26 (m, 5H), 3.01 (m, 1H), 2.88 (m, 1H), 2.54 (m, 2H), 2.03 (s,
3H); LCMS (EST) m/z 495 (M+H)".

Example 112
Preparation of 2-(trans-3-Hydroxy-4-(3-methoxyphenylamino)pyrrolidin-l-yl)-
N-(4-(4-(5-methyl-1H-pyrazol-3-ylamine)pyrrolo[1,2-f] [1,2,4]triazin-2-
ylthio)phenyl)acetamide

[00723] 2-(trans-3-hydroxy-4-(3-methoxyphenylamino)pyrrolidin- 1-yD-N-(4-(4-(5-
methyl-1H-pyrazol-3-ylamino)pyrrolo[ 1,2-f][1 ,2,4]triazin-2-ylthio)phenyl)acetamide
was synthesized as a white solid (34.51 mg, 36 %) using a procedure analogous to
that described in Example 101, substituting 3-methoxyaniline for the 3-chloroaniline
used in Example 101. "H NMR (300 MHz, DMSO-d;) § 12.05 (s, 1H), 10.64 (s, 1),
9.98 (s, 1H), 7.81 (d, 2H), 7.60 (m, 3H), 7.23 (s, 1H), 6.98 (t, 1H), 6.59-6.57 (m, 1H),
6.24 (d, 2H), 6.14 (d, 1H), 5.86 (d, 1H), 5.66 (s, 1H), 5.24 (d, 1H), 3.94 (m, 1H), 3.67
(s, 3H), 3.39 (s, 2H), 3.18-3.13 (m, 1H), 3.02-2.97 (m, 1H), 2.57 (m, 2H), 2.03 (s,
3H): LCMS (ESI) m/z 586 (M+H)".

Example 113
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Preparation of 2-(trans-3-(2-Fluorophenylamino)-4-hydroxypyrrolidin-1-yl)-N-
(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo{1,2-f][1,2,4]triazin-2-
ylthio)phenyl)acetamide

[00724] 2-(trans-3-(2-fluorophenylamino)-4-hydroxypyrrotidin-1-yl)-N-(4-(4-(5-
methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-ylthio)phenyl)acetamide
was synthesized as a white solid (25.43 mg, 27.3 %) using a procedure analogous to
that described in Example 101, substituting 2-fluoroaniline for the 3-chloroaniline
used in Example 101. 'H NMR (300 MHz, DMSO-d;) § 12.06 (s, 1H), 10.64 (s, I H),
10.02 (s, 1H), 7.82 (d, 2H), 7.60 (m, 3H), 7.23 (s, 1H), 7.06-7.03 (m, 2H), 6.98 (m,
1H), 6.55 (m, 2H), 5.60 (s, LH), 5.45 (d, 1H), 5.25 (d, 1H), 4.05 (br s, 1H), 3.65 (brs,
1H), 3.30 (s, 2H), 3.15 (m, 1H), 3.00 (m, 1H), 2.60 (m, 2H), 2.00 (s, 3H); LCMS
(ESI) m/z 574 (M+H)".

Example 114
Preparation of 2-(frans-3-(3-Fluorophenoxy)-4-hydroxypyrrolidin-1-yl)-N-(4-(4-
(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f][1,2,4}triazin-2-
ylthio)phenylacetamide
[00725] Example 114 Step 1: To 3-fluorophenol (62 uL, 0.69 mmol) in DMF (4
mL} was added cesium carbonate (178.3 mg, 0.547 mmol) and the mixture was stirred
at rt for 5 min, then benzyl 6-oxa-3-azabicyclo[3.1.0]hexane-3-carboxylate (100 mg,
0.456 mmol) from Example 051 A was added, and the mixture was stirred at 90 °C
overnight. The mixture was partitioned between EtOAc (15 mL) and water (5 mL),
and the separated EtOAc layer was dried over MgSOy, filtered, and concentrated
under reduced pressure. The solid residue was purified by silica gel chromatography
cluting with 15% to 60% EtOAc/hexanes to afford trans-benzyl 3-(3-fluorophenoxy)-
4-hydroxypyrrolidine- 1 -carboxylate (90.7 mg, 0.27 mmol, 60%). LCMS (ESI) m/z
332 (M + H)".

[00726] Example 114 Step 2: To trans-benzyl 3-(3-fluorophenoxy)-4-
hydroxypyrrolidine-1-carboxylate under Ar were added 10% palladium on carbon and
MeOH. The mixture was stirred at rt under H; for 30 min, then the mixture was
filtcred and the filtrate was concentrated under reduced pressure to afford trans-4-(3-

fluorophenoxy)pyrrolidin-3-o0l (51 mg, 0.25 mmol). 'H NMR (300 MHz, DMSO-d;)
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5 7.35 (g, 1H), 6.72-6.85 (m, 3H), 5.19 (s, 1H), 4.47 (s, 1H), 4.03 (s, 1H), 3.10-3.4
(m, 1H), 3.07 (t, 1H), 2.61-2.82 (dd, 2H); LCMS (ESI) m/z 198 (M + H)"

[00727] Example 114 Step 3: 2-(trans-3-(3-Fluorophenoxy)-4-hydroxypyrrolidin-1-
y1)-N-(4-(4-(5-methyl-1 H-pyrazol-3-ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-
ylthio)phenyl)acetamide (45.1 mg, 34%) was synthesized using a proccdure
analogous to that described in Example 018B, substituting trans-4-(3-
fluorophenoxy)pyrrolidin-3-ol from the previous step for the pyrrolidine derivative
used in Example 018B. 'H NMR (300 MHz, DMSO-ds) 3 12.05 (s, 1H), 10.65 (s,
1H), 10.05 (s, 1H), 7.79 (d, 2H), 7.59 (d, 3H), 7.20-7.30 (m, 2H), 6.80-6.90 (m, 3H),
6.71 (s, 1H), 5.65 (s, 1H), 5.55 (dd, 1H), 4.60 (br s, 1H), 4.15 (d, 1H), 3.05-3.25 (m,
2H), 2.89 (s, 1H), 2.73-2.80 (m, 2H), 2.55-2.60 (m, 1H), 2.03 (s, 3H); LCMS (EST)
m/z 575 (M + H)".

Example 115
Preparation of (S)-N-(4-(4-(5-Methyl—1H-pyrazol-3-ylamino)pyrrolo[l,2-
f1[1,2,4] triazin-Z-ylthio)phenyl)—2-(3-(pyrrolidine-l-carbonyl)pyrrolidin-l-
ybhacetamide
[00728] (S)-N-(4-(4-(5-methyl-1 H-pyrazol-3-ylamino)pyrrolo[1,2-f][1,2 4]triazin-2-
ylthio)pheny!)-2-(3-(pyrrolidine-1 -carbonyl)pyrrolidin-1-yl)acetamide (35.0 mg,
54%) was synthesized using a procedure analogous to that described in Example
018B, substituting (S)-pyrrolidin-1-yl(pyrrolidin-3-yl)methanone for the pyrrolidine
derivative used in Example 018B. "H NMR (300 MHz, DMSO-ds) 3 12.06 (s, 1H),
10.63 (s, 1H), 10.18 (s, 1H), 7.87 (d, 2H), 7.59 (d, 3H), 7.23 (br s, 1H), 6.58 (brs,
1H), 5.64 (s, 1H), 3.42-3.47 (m, 4H), 3.21 (dd, 2H), 2.64-2.89 (m, 6H), 2.03 (brs,
3H), 1.75-1.90 (m, 5H); LCMS (ESI) m/z 544 (M-H)".

Example 116
Preparation of 2-(trans-3-(2-Fluorophenoxy)-4-hydroxypyrrolidin-1-yl)-N-(4-(4-
(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f] {1,2,4]triazin-2-
ylthio)phenyl)acetamide
[00729] Example 116 Step 1: trans-Benzyl 3-(2-fluorophenoxy)-4-
hydroxypyrrolidine- 1 -carboxylate (68 mg, 0.205 mmol, 45%) was synthesized using a

procedure analogous to that described in Example 114 Step 1, substituting 2-
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fluorophenol for the 3-fluorophenol used in Example 114 Step 1. LCMS (ESI) m/z
332 (M +H)".

[00730] Example 116 Step 2: trans-4-(2-Fluorophenoxy)pyrrolidin-3-ol (35.5 mg,
0.18 mmol) was synthesized using a procedure analogous to that described in
Example 114 Step 2, substituting trans-benzyl 3-(2-fluorophenoxy)-4-
hydroxypyrrolidine- 1 -carboxylate (68 mg, 0.205 mmol) from Example 116 Step 1 for
the trans-benzyl 3-(3-fluorophenoxy)-4-hydroxypyrrolidine-1-carboxylate used in
Example 114 Step 2. LCMS (ESI) m/z 198 (M + H)™.

{00731] Example 116 Step 3: 2-(¢trans-3-(2-Fluorophenoxy)-4-hydroxypyrrolidin-1 -
y1)-N-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo{1,2-f}[ 1,2 ,4]triazin-2-
ylthio)phenyl)acetamide (68.2 mg, 67%) was synthesized using a procedure
analogous to that described in Example 018B, substituting trans-4-(2-
fluorophenoxy)pyrrolidin-3-ol from the previous step for the pyrrolidine derivative
used in Example 018B. '"H NMR (300 MHz, DMSO-d) & 12.05 (s, 1H), 10.63 (s,
1H), 10.04 (s, 1H), 7.79 (d, 2H), 7.56-7.59 (m, 3H), 7.14-7.26 (m, 4H), 7.08-7.14 (m,
1H), 6.55-6.59 (m, 1H), 5.63 (br s, 1H), 5.52 (dd, 1H), 4.65 (br s, IH), 4.17-4.22 (m,
1H), 3.05-3.25 (m, 2H), 2.5-2.89 (m, 4H), 2.02 (s, 3H); LCMS (ESI) m/z 575 (M +
H)".

Example 117

Preparation of 2-(trans-3-(2,4-Difluorophenoxy)-4-hydroxypyrrolidin-1-yl)-N-(4-

(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-

yithio)phenyl)acetamide

100732] Example 117 Step 1: trans-benzyl 3-(2,4-difluorophenoxy)-4-
hydroxypyrrolidine-1-carboxylate (68 mg, 0.205 mmol, 45%) was synthesized using a
procedure analogous to that described in Example 114 Step 1, substituting 2,4-
difluorophenol for the 3-fluorophenol used in Example 114 Step 1. LCMS (ESI) m/z

350 (M +H)".

[00733] Example 117 Step 2: trans-4-(2,4-Difluorophenoxy)pyrrolidin-3-ol (40 mg,
0.186 mmol) was synthesized using a procedure analogous to that described in

Example 114 Step 2, substituting trans-benzyl 3-(2,4-difluorophenoxy)-4-
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hydroxypyrrolidine-1-carboxylate from Example 117 Step 1 for the frans-benzyl 3-(3-
fluorophenoxy)-4-hydroxypyrrolidine- 1 -carboxylate used in Example 114 Step 2.
LCMS (ESI) m/z 216 (M + H)".

[00734] Example 117 Step 3: 2-(trans-3-(2,4-Difluorophenoxy)-4-
hydroxypyrrolidin-1-y1)-N-(4-(4-(5-methyl-1 H-pyrazol-3-ylamino)pyrrolo[1,2-
f][1.2,4]triazin-2-ylthio)phenylacetamide (60 mg, 60%) was synthesized using a
procedure analogous to that described in Example 018B, substituting trans-4-(2,4-
difluorophenoxy)pyrrolidin-3-ol from the previous step for the pyrrolidine derivative
used in Example 018B. '"H NMR (300 MHz, DMSO-dq) 3 12.07 (s, 1H), 10.64 (s,
1H), 10.05 (s, 1H), 7.80 (d, 2H), 7.56-7.59 (m, 3H), 7.28-7.35 (m, 3H), 7.07-7.25 (m,
1H), 6.59 (br,s, 1H), 5.64 (brs, 1H), 5.52 (d, 1H), 4.61 (brs, 1H), 4.20 (brs, 1H),
3.10-3.22 (m, 2H), 2.51-2.89 (m, 4H), 2.05 (s, 3H); LCMS (ESI) m/z 591 (M-HY".

Example 118
Preparation of 2-(trans-3-(3,4-Difluorophenylamino)-4-hydroxypyrrolidin-1-yl)-
N-(4-(4-(5-methyl-1H-pyrazol-3-ylamino) pyrrolo{1,2-f][1,2,4]triazin-2-
yithio)phenyl)acetamide
[00735] 2-(trans-3-(3.,4-di fluorophenylamino)-4-hydroxypyrrolidin- [-yl)-N-(4-(4-(5-

methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f][ ,2,4]triazin-2-ylthio)phenyl)acetamide
was synthesized as a white solid (8.87 mg, 11 %) using a procedure analogous to that
described in Example 101, substituting 3,4-fluoroaniline for the 3-chloroaniline used
in Examplc 101. 'H NMR (300 MHz, CD;0D) § 7.78 (d, 2H), 7.61 (d, 2H), 7.46 (s,
1H), 7.04-6.93 (m, 2H), 6.62-6.57 (m, 2H), 6.46-6.42 (m, 1H), 5.76 (s, 1H), 4.06 (m,
1H), 3.70 (m, 1H), 3.49 (s, 2H), 3.39 (m, [H), 3.06-2.99 (m, 1H), 2.85-2.77 {m, [ H),
2.56-2.51 (m, 1H), 2.15 (s, 3H); LCMS (ESI) m/z 592 (M+H)™.

Example 119
Preparation of N-Ethyl—3-ﬂuoro-N-(Z-hydroxyethyl)-1-(2-(4-(4-(5-methyl—1H-
pyrazol-3-ylamino)pyrrolo[1,2-['][1,2,4]triazin-z-ylthio)phenylamino)-Z-
oxoethyl)pyrrolidine-3-carboxamide

[00736] Example 119A: To tert-butyl 3-fluoro- 1-(2-(4-(4~(5-methyl-1H-pyrazol-3-
ylamino)pyrrolo{1,2-f]{1 ,2,4]triazin-2-ylthio)phenylamino)-2-oxoethy)pyrrolidine-3-
carboxylate from Example 048 (50 mg, 0.038 mmol) in EtOAc (0.5 mL) was added
4N HCV/1 4-dioxane (0.5 mL) and the reaction was allowed to proceed at rt overnight.
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The mixture was then concentrated to dryness under reduced pressure, and the residue
was titurated with CH3CN. The solid was collected by filtration to give 3-fluoro-1-(2-
(4-(4-(5-methyl-1 H-pyrazol-3-ylamino)pyrrolo[1,2-f][ 1,2 4]triazin-2-
ylthio)phenylamino)-2-oxoethyl)pyrrolidine-3-carboxylic acid (45 mg, 95% yield).
LCMS (ES) m/z 511 (M + H)".

[00737] Example 119B: To 3-fluoro-{-(2-(4-(4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-ylthio)phenylamino)-2-oxoethyl)pyrrolidine-3-
carboxylic acid (50 mg, 0.091 mmol) in DMF (1 mL) were added 2-
(ethylamino)ethanol (22 mg, 0.23 mmol), HATU (45 mg, 0.11 mmol), and Et;N (82
uL, 0.18 mmol). The resulting mixture was stirred at rt overnight, then the mixture
was purified by reverse phase HPLC to give N-ethyl-3-fluoro-N-(2-hydroxyethyl)-1-
(2-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[ 1,2-f][1,2,4]triazin-2-
ylthio)phenylamino)-2-oxoethyl)pyrrolidine-3-carboxamide as its acetate salt (15 mg,
26% yield). "H NMR (300 MHz, DMSO-ds) § 12.05 (s, 1H), 10.63 (s, IH), 10.11 (s,
1H), 7.79 (d, 2H), 7.59 (s, 1H), 7.58 (d, 2H), 7.22 (s, 1H), 6.58 (m, 1H), 5.64 (s, 1H),
4.75 (m, 1H), 3.80-2.90 (m, 8H), 2.90-2.78 (m, 2H), 2.38-1.95 (m, 2H), 1.99 (s, 3H),
1.40-1.00 (m, 3H); LCMS (ESI) m/z 582 (M + H)".

[00738] The following compounds were prepared using a procedure similar to that

described in Example 119B.

Exam. | Structure Compound name LC MS
No. (M+H)"
119-1 N-NH 3-fluoro-N-(2- 554
/U\ hydroxyethyl)-1-(2-
H ((4-((4-((5-methyl-
=TON /©/N\[(\N 1H-pyrazol-3-
\ N‘N/)\s o N yl)amino)pyrrolo[2,1
F OH | -f][1,2,4]triazin-2-
yhthio)phenyl)amino
)-2-
oxoethyl)pyrrolidine
-3-carboxamide
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Exam.
No

Structure

Compound name

LCMS
(M+H)"

119-
I

(S)-N-(2-
(dimethylamino)ethy
1)-N-methyl-1-(2-
((4-((4-((5-methyl-
111-pyrazol-3-
ylyamino)pyrrolo[2,1
-f][1,2,4]triazin-2-
yl)thio)phenyl)amino
)-2-
oxoethyl)pyrrolidine
-3-carboxamide

577

119A-

OH

3-fluoro-1-(2-((4-
((4-((5-methyl-1H-
pyrazol-3-
yl)amino)pyrrolo[2,1
-f][1,2,4]triazin-2-
ybthio)phenyl)amino
)-2-
oxoethylpyrrolidine
-3-carboxylic acid

5

Example 120

Preparation of 2-(trans-3-(3,S-Difluorophenoxy)—4—hydroxypyrr0lidin—l—yl)-N-(4-
(4-(5—methyl—1H-pyrazol-3-ylamino)pyrrolo[1,2-['] [1,2,4]triazin-2-
ylthio)phenyl)acetamide

[00739] 2-(trans-3-(3,5 -difluorophenoxy)-4-hydroxypyrrolidin-1-yl)-N-(4-(4-(5-
methyl-1H-pyrazol-3-ylamino)pyrrolo[ 1,2-f][1 ,2.4]triazin-2-ylthio)phenyl)acetamide
(25 mg, 37%) was synthesized using a procedure analogous to that described in
Example 114, substituting 3,5-difluorophenol for the 3-fluorophenol used in Example
114. "H NMR (300 MHz, DMSO-dq) & 12.07 (s, 1H), 10.64 (s, 1H), 10.05 (s, LH),
7.80 (d, 2H), 7.57-7.60 (m, 3H), 7.22-7.35 (m, 3H), 7.01-7.07 (m, 1H), 6.59 (g, 1H),
5.64 (brs, 1H), 5.52 (dd, 1H), 4.61 (br s, 1H), 4.20 (br s, 1H), 3.08-3.40 (m, 2H),
2.73-2.89 (m, 2H), 2.57-2.61 (m, 2H), 2.03 (s, 3H); LCMS (ESI) m/z 591 M-H)".

Example 121
Preparation of 2-(trans-3-(3,4-Diﬂuorophen0xy)-4-hydr0xypyrrolidin-1-yl)—N—(4—
(4-(5-methyl-1H-pyrazol-3—ylamino)pyrmlo[1,2-f] [1,2,4]triazin-2-
ylthio)phenylhacetamide
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[00740]  2-(trans-3-(3,4-Difluorophenoxy)-4-hydroxypyrrolidin- 1 -yl)-N-(4-(4-(5-
methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-ylthio)phenyl)acetamide
(78.1 mg, 53%) was synthesized using a procedure analogous to that described in
Example 114, substituting 3,5-difluorophenol for 3-fluorophenol used in Example
[14. "H NMR (300 MHz, DMSO-ds) 5 12.06 (s, 1H), 10.63 (s, 1H), 10.04 (s, [ H),
7.79 (d, ZH), 7.56-7.59 (m, 3H), 7.08-7.42 (m, 3H), 6.84 (br s, 1II), 6.59 (s, 1H), 5.63
(s, 1H), 5.51 (d, 1H), 4.56 (br s, IH), 4.15 (br s, 1H), 3.06-3.18 (m, 2H), 2.93 (s, 1H),
2.73-2.86 (m, 3H), 2.03 (s, 3H); LCMS (ESI) m/z 593 (M + H)".

Example 122
Preparation of 2-(3-Fluoro-3-(pyrrolidine-1-carbonyl)pyrrolidin-1-yl)-N-(4-(4-(5-
methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f]{1,2,4]triazin-2-
ylthio)phenyl)acetamide

[00741] 2-(3-Fluoro-3-(pyrrolidine- I -carbonyl)pyrrolidin-1-yl)-N-(4-(4-(5-methyl-
1H-pyrazol-3-ylamino)pyrrolo[1,2-f]{1,2,4]triazin-2-ylthio)phenyl)acetamide was
prepared using a procedure analogous to that described in Example 119B, substituting
pyrrolidine for the 2-(ethylamino)ethanol used in Example 119B. '"H NMR (300 MHz,
MeOD-dy) 6 7.79 (d, 2H), 7.68 (s, 1H), 7.62 (d, 2H), 7.48 (s, 1H), 6.94 (d, 1H), 5.75
(s, 1), 3.69 (m, 1H), 3.63-3.25 (m, 6H), 3.10 (m, 3H), 2.62 (m, 1H), 2.39 (m, 1H),
2.15 (s, 3H), 1.93 (m, 4H); LCMS (ESI) m/z 564 M + H)".

Example 123
Preparation of (R)-2-(3-(tert-Butylthio)pyrrolidin-1-yl)-N-(4-(4-(5-methyl-1H-

pyrazol-3-ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-ylthio)phenyl)acetamide
[00742] Example 123A: (R)-3-(tert-butylthio)pyrrolidine hydrochloride was
synthesized using a procedure analogous to that described in Example 063B,
substituting (R)-tert-butyl 3-(tert-butylthio)pyrrolidine-1-carboxylate from Example
154A for the (R)-tert-butyl 3-(2-methoxyethoxy)pyrrolidine-1-carboxylate used in
Example 063B.

Example 123B: To a solution of N-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo
[1,2-f][1,2,4]triazin-2-ylthio)phenyl)-2-chloroacetamide (50 mg, .12 mmol) in THF
(2 mL) under N; at rt was added tetrabutylammonium iodide (43 mg, 0.11 mmol), and
the mixture was stirred for 10 min. Then (R)-3-(tert-butylthio)pyrrolidine (38 mg, 2
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eq., 0.24 mmol) and DIEA (0.5 mL) were added under N, and the mixture was stirred
at 40 °C overnight. Water (2 mL) was added, and the mixture was extracted with
EtOAc (3 x 5 mL). The organic layer was dried over Na;SOs, filtered, and
concentrated under reduced pressure. The residue was washed with ether, dried under
vacuum, then purified by preparative TLC eluting with 10:1 DCM/MeOH to afford
(R)-2-(3-(tert-butylthio)pyrrolidin-1-yl)-N-(4-(4-(5-methyl-1 H-pyrazol-3-
ylamino)pyrrolo[1,2-1]{1,2,4]triazin-2-ylthio)phenyl)acetamide (17 mg, 25% yield).
'"H NMR (400 MHz, DMSO-ds) 8 12.07 (s, LH), 10.62 (s, 1H), 10.04 (s, 1H), 7.80 (d,
2H), 7.58 (m, 3H), 7.22 (s, 1H), 6.58 (s, 1H), 5.64 (s, 1H), 3.34 (s, 2H), 3.18 (m, 2H) ,
2.78 (m, 1H), 2.62 (m, 1H), 2.44 (s, 1H), 2.33 (s, 1H), 2.04 (s, 3H), 1.66 (s, IH), 1.30
(s, 9H); LCMS m/z 537 (M+H)".

The following compound was prepared in a similar manner:

Exam. | Structure Compound name LCMS

No. (M+H)"

123-1 7’"” 2-((28,4S)-4-(tert- 567
J\)\ o butylthio)-2-

J n H {hydroxymethyl)pyr
~ ' y rolidin-1-yl)-N-(4-
\ ”\N)\s/@r ((4-((5-methyl-1H-

3 pyrazol-3-
yl)amino)pyrrolo[2,
1-f]{1,2,4]triazin-2-

yDthio)phenyl)aceta
mide

Example 124
Preparation of N-((S)-1-((4-(4-(5-Methyl-1H-pyrazol-3-ylamino)pyrrolof1,2-
f] [1,2,4]triazin-2-ylthio)phenylcarbamoyl)methyl)-4,4-diﬂuoropyrrolidin-3-
yDpivalamide
[00743] Example 124A: A mixture of benzyl 6-oxa-3-aza-bicyclo[3.1.0]hexanc-3-
carboxylate (1.80 g, 8.21 mmol), NaN3 (1.07 g, 16.42 mmol) and NH:Cl1 (044 g, 8.21
mmol) in 6:1 MeOH/H,O (28 mL) was stirred at 60-65 °C overnight. The mixture was
concentrated under reduced pressure at rt, and the residue was treated with 0.5 M aq

NaOH and extracted with DCM (4 x 50 mL). The combined DCM extracts were

washed with H,O and brine, dried over MgSQy, filtered, and concentrated under
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reduced pressure to afford trans-benzyl3-azido-4-hydroxypyrrolidine-1-carboxylate
as yellow o0il (1.98 g, 92% yield), which was used in the next step without further
purification. "H NMR (400 MHz, CDCl3) & 7.37-7.28 (m, 5H), 5.14 (s, 2I1), 4.25 (m,
1H), 3.99-3.95 (m, 1H), 3.79-3.63 (m, 2H), 3.56-3.43 (m, 2H), 3.01 (m, 1H).

[00744] Example 124B: To a stirring suspension of Dess-Martin periodinane (2.91
g, 6.86 mmol) in DCM (40 mL) under N, was addcd a solution of trans-benzyl 3-
azido-4-hydroxy pyrrolidine-1-carboxylate (1.50 g, 5.72 mmol) in DCM (20 mL) and
the mixture was stirred at rt for 18 h. Water (50 mL) was added and the mixture was
stirred for 2 h, then filtered. The organic phase was separated, then washed with brine,
dried over sodium sulfate, filtered, and concentrated under reduced pressure to afford
benzyl 3-azido-4-oxopyrrolidine-1-carboxylate as a colorless oil (0.9 g, 60%). 'H
NMR (400 MHz, CDCl3)  7.36-7.28 (m, SH), 5.17 (m, 2H), 4.25 (m, 2H), 4.07-4.03
(m, 1H), 3.87-3.82 (d, 1H), 3.35-3.31 (m, 1H).

[00745] Example 124C: To a nitrogen purged solution of benzyl 3-azido-4-
oxopyrrolidine-1-carboxylate (490 mg, 1.87 mmol) in 1,2-dichloroethane (2 mL)
under N; at 0 °C was added dropwise a solution of (diethylamino)sulfur trifluoride
(910 mg, 6.86 mmol) in 1,2-dichloroethane (0.5 mL). The mixture was heated at 60 °C
overnight, and then the mixture was diluted with DCM (20 mL) and washed with
saturated aq NaHCOs, water, and brine, then dried over Na;SQ;, filtered, and
concentrated under reduced pressure. The residue was purified by silica gel
chromatography eluting with 10:1 to 3:1 petroleum cther/EtOAc to afford benzyl 4-
azido-3,3-difluoropyrrolidine-1-carboxylate (80 mg, 15%). '"H NMR (400 MHz,
CDCl;) 6 7.38-7.28 (m, 5H), 5.17 (s, 2H), 4.12 (m, 1H), 3.88-3.76 (m, 3H), 3.61-3.53
(m, 1H).

[00746] Example 124D: To benzyl 4-azido-3,3-difluoropyrrolidine- [ -carboxylate
(400 mg, 1.42 mmol) and acetic acid (427 mg, 7.10 mmol) in a mixture of ethanol
(14.2 mL) and water (2.84 mL) was added zinc dust (929 mg, 14.2 mmol) in one
portion, and the mixture was stirred at 25 °C for 40 min, then filtered. The filtrate was
neutralized with saturated aq NaHCO; and extracted with DCM (4 x 50 mL). The

organic layer was concentrated under reduced pressure to afford benzyl 4-amino-3.3-
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difluoro pyrrolidine-1-carboxylate as a brown oil (100 mg, 27%). LCMS (ESI) m/z
257 (M+H)".

[00747] Example 124E: To a mixture of benzyl 4-amino-3,3-difluoropyrrolidine-1-
carboxylatc (80 mg, 0.19 mmol) and triethylamine (38 mg, 0.38 mmol) in DCM (2.5
mL) at 0°C was added dropwise pivaloyl chloride (23 mg, 0. 19 mmol) and the
mixture was stirred at 0°C for 16 h. The mixture was diluted with water and extracted
with DCM. The organic layer was washed with brine and water, dried over sodium
sulfate, and concentrated under reduced pressure. The residue was purified by silica
gel chromatography eluting with 100:1 to 40:1 DCM/ MeOH to afford benzyl 3,3-
difluoro-4-(pivalamido)pyrrolidine-1-carboxylate (50 mg, 77%). LCMS (ESI) m/z
341 (M+H)™

[00748] Example 124F: A mixture of (S)-benzyl 3,3-difluoro-4-
(pivalamido)pyrrolidine-1-carboxylate (50 mg, 0.15 mmol) and Pd(OH), (10 mg, 0.07
mmol) in MeOH (2 mL) was stirred under H; at 40 °C for 30 min. The mixture was
filtered and the filtrate was concentrated under reduced pressure to afford crude N-

(4,4-difluoropyrrolidin-3-yl)pivalamide (25 mg, 81%), which was used in next step
directly without further purification. LCMS (ESI) m/z 207 (M+H)".

[00749] Example 124G: A mixture of N-(4-(4-(5-methyl-1 H-pyrazol-3-
ylamino)pyrrolo[1,2-f][1,2,4]triazin -2-ylthio)phenyl)-2-chloroacetamide (50 mg,
0.12 mmol), N-((S)-4,4-difluoropyrrolidin-3-yl)pivalamide (25 mg, 0.12 mmol), and
K,CO; (33 mg, 0.24 mmol) in N,N-dimethylformamide (0.5 mL) was stirred at 40°C
for 16 h. The mixture was filtered and the filtrate was concentrated under reduced
pressure. The residue was purified by preparative TLC eluting with 10:10:1

EtOAc: DCM/MeOH to afford N-((S)-1-((4-(4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolo[1,2-f][1 ,2,4ltriazin-2-ylthio)phenylcarbamoyl)methyl)-4,4-
difluoropyrrolidin-3-yl)pivalamide as a yellow solid (5 mg, 7%). 'H NMR (400 MHz,
DMSO-dy) § 12.08 (s, 1H), 10.59 (s, 1H), 10.12 (s, 1H), 7.78 (d, 2H), 7.58 (m, 3H),
7.22 (s, 1H), 6.59 (s, 1H), 5.67 (s, 1H), 4.62 (m, 1H), 3.47 (m, 4H), 2.99 (m, 1H), 2.74
(m, LH), 2.05 (m, 3H), 1.14 (s, 6H); LCMS (ESI) m/z 584 (M+H)".
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Example 125
Preparation of N-tert-Butyl-3-fluoro-1-(2-(4-(4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolo[1,2-f}[1,2,4]triazin-2-ylthio)phenylamino)-2-
oxoethyl)pyrrolidine-3-carboxamide
[00750] N-tert-Butyl-3-fluoro-1-(2-(4-(4-(5-methyl-1H-pyrazol-3-

ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-ylthio)phenylamino)-2-oxoethyl)pyrrolidine-3-
carboxamide was prepared using a procedure analogous to that described in Example
L 19B, substituting t-butylamine for 2-(ethylamino)ethanol used in Example 119B. 'H
NMR (300 MHz, DMSO-dg) 8 12.07 (s, 1H), 10.63 (s, IH), 10.25 (s, 1H), 7.78 (d,
2H), 7.60 (s, 1H), 7.43 (s, IH), 7.23 (s, 1H), 6.58 (m, 1H), 5.65 (s, 1H), 3.34 (m, 2H),
3.13 (m, 4H), 2.80 (s, 1H), 2.37 (m, 1H), 2.16 (m, 1H), 2.04 (s, 3H), 1.30 (s, 9H);
LCMS (ESI) m/z 566 (M + H)".

Example 126
Preparation of N,N-Dimethyl-1-(2-(4-(4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-ylthio)phenylamino)-2-
oxoethyl)pyrrolidine-3(R)-carboxamide

[00751] Example 126A Step 1: To a solution of (R)-1-(tert-
butoxycarbonyl)pyrrolidine-3-carboxylic acid (125 mg, 0.58 mmol) in DMF (3 mL)
was added HATU (242 mg, 0.638 mmol) and the mixture was stirred at rt for 5 min,
then 2M dimethylamine/THF (0.87 mL) and DIEA (0.222 mL, 1.16 mmol) were
added sequentially, and and the mixture was stirred for 1 h, at which time
completeness of the reaction was assessed by LCMS. The mixture was diluted with
EtOAc and washed with water and brine, then dried over MgSQy, filtered, and
concentrated under reduced pressurc. The residue was purified by silica gel
chromatography eluting with MeOH/DCM to afford (R)-tert-butyl 3-
(dimethylcarbamoyl)pyrrolidine- 1 -carboxylate as a solid (127 mg, 70 %).

[00752] Example 126A Step 2: (R)-tert-Butyl 3-(dimethylcarbamoyl)pyrrolidine-1-
carboxylate (125 mg) was dissolved in a 1:1 mixture of 4N HCl/dioxane and EtOAc
and the mixture was stirred at ambient temperature for 1 h, at which time completion
of the reaction was determined by LCMS. The mixture was concentrated under
reduced pressure to afford (R)-N,N-dimethylpyrrolidine-3-carboxamide

hydrochloride, which was used without further purification.
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[00753] Example 126B: To a solution of 2-chloro-N-(4-(4-(5-methyl- | H-pyrazol-3-
ylamino)pyrrolo[l,z-t][l,2,4]triazin-2-ylthio)phenyl)acetamide from Example 016B
(50 mg, 0.121 mmol) in DMF (3 mL) were added sequentially (R)-N,N-
dimethylpyrrolidine-3-carboxamide hydrochloride (60.6 mg, 0.242 mmol),
diisopropylethylamine (84.3 uL, 0.484 mmol), and potassium iodide (20.05 mg,
0.125 mmol), and the mixture was heated at 50 9C for 12 h, at which time formation
of product was determined by LCMS. The mixture was purified by preparative HPLC
(Phenomenex phenylhexyl reverse phase column) eluting with a gradient of solvent B
(0.05% HOAc/CH,CN) in solvent A (0.05% HOACc/H,0) to afford N,N-dimethyl-1-
(2-(4-(4-(5-methyl-1 H-pyrazol-3-ylamino)pyrrolo[1,2-f][1 ,2,4]triazin-2-
ylthio)phenylamino)-2-oxocthyl)pyrrolidine-3(R)-carboxamide as a white solid (59.02
mg, 78 %). '"H NMR (300 MHz, DMSO-de) 8 12.06 (s, 1H), 10.63 (s, 1H), 10.18 (s,
1H), 7.86 (d, 2H), 7.57 (m, 3H), 7.22 (s, LH), 6.57 (s, 1H), 5.64 (s, 1H), 3.43 (s, 2H),
3.00(s, 3H), 2.86 (s, 3H), 2.84 (m, 1H), 2.17 (m, 3H), 2.14 (m, 1H), 2.10 (s, 3H), 1.89
(m, 1H); LCMS (ESI) m/z 543 (M+Na)".

[00754] The following compounds were prepared in a similar manner.

Exam. | Structure Compound name LC MS
No. (M+H)*
except
where
otherwise
indicated
126-1 o B (2S.,4R)-4-(tert-
=\, N | butoxy)-1-(2-((4-((4-
4 A | ((5-methyl-1H-
y H pyrazol-3-
S S T\N yl)amino)pyrrolo[2,1
A ! _)[1,2,4]triazin-2- a2
3 yl)thio)phenyl)amino
7< )-2-oxoethyl)-N-
(methylsulfonyl)pyrr
olidine-2-
carboxamide
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Exam.
No.

Structure

Compound name

LC MS
(M+H)"
except
where
otherwise
indicated

126-1i

N/NH

-

(R)-2-(3-(1,1-
dioxidothiomorpholin
e-4-
carbonyl)pyrrolidin-
L-y1)-N-(4-((4-((5-
methyl-1H-pyrazol-
3
yDhamino)pyrrolo[2,1
-f[1,2,4]triazin-2-
yl)thio)phenyl)aceta
mide

610

126-iii

(S)-N-(2-(4,4-
difluoropiperidin-1-
yDethyl)-1-(2-((4-((4-
((5-methyl-1H-
pyrazol-3-
ylDamino)pyrrolo[2,1
-t][1,2,4]triazin-2-
ylthio)phenyl)amino
)-2-
oxoethyl)pyrrolidine-
3-carboxamide

637 (M-

Example 127

Preparation of 2-((R)-3-((R)-3-Hydroxypyrrolidine-1-carbonyl)pyrrolidin-1-yl)-
N-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-
ylthio)phenyl)acetamide

[00755] Example 127A: ((R)-3-hydroxypyrrolidin-1-yl)((R)-pyrrolidin-3-

yl)methanone was prepared using a procedure analogous to that described in Example

126A, substituting (R)-pyrrolidin-3-ol for the dimethylamine used in Example 126A.

[00756] Example 127B: 2-((R)-3-((R)-3-hydroxypyrrolidine- I-carbonyl)pyrrolidin-

[-y1)-N-(4-(4-(5-methyl- 1 H-pyrazol-3-ylamino)pyrrolo[1,2-f][ 1,2,4]triazin-2-

ylthio)phenyl)acetamide was synthesized as a white solid (22.59 mg, 28 %) using a

procedure analogous to that described in Example 126B, substituting ((R)-3-
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hydroxypyrrolidin-1-yl)((R)-pyrrolidin-3-yDmethanone hydrochloride for the (R)-
N,N-dimethylpyrrolidine-3-carboxamide hydrochloride used in Example 126B. 'H
NMR (300 MHz, DMSO-dq) 8 12.11 (s, 1H), 10.65 (s, IH), 10.22 (s, 1H), 7.86 (d,
21), 7.60 (m, 3H), 7.23 (s, 1H), 6.59 (s, 1H), 5.64 (s, 1H), 5.01 (d, 1H), 4.27 (m, 2H),
3.71-3.05 (m, 6H), 2.80-2.71 (m, 4H), 2.04-1.91 (m, 7TH); LCMS (ESI) m/z 562
(M+H)".

Example 128
Preparation of (R)-2-(3-(3,3-Difluoropyrrolidine-1-carbonyl)pyrrolidin-1-yl)-N-
(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-
ylthio)phenyl)acetamide
[00757] Example 128A: (R)-(3,3-difluoropyrrolidin-1-yl)(pyrrolidin-3-
ylmethanone hydrochloride was prepared using a procedure analogous to that

described in Example 126A, substituting 3,3-difluoropyrrolidine for the

dimethylamine used in Example 126A.

[00758] Example 128B: (R)-2-(3-(3,3-difluoropyrrolidine-1-carbonyl)pyrrolidin-1-
y1)-N-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[ 1,2-f][ 1,2,4]triazin-2-
ylthio)phenyl)acetamide was synthesized as a white solid (29.02 mg, 34 %) using a
procedure analogous to that described in Example 126B, substituting (R)-(3,3-
difluoropyrrolidin-1-yl)(pyrrolidin-3-yl)methanone hydrochloride for the (R)-N,N-
dimethylpyrrolidine-3-carboxamide hydrochloride uscd in Example 126B. "HNMR
(300 MHz, DMSO-ds) 8 12.05 (s, 1H), 10.63 (s, 1H), 10.13 (s, 1H), 7.84 (d, 2H), 7.58
(m, 3H), 7.25 (s, 1H), 6.59 (s, LH), 5.64 (s, 1H), 3.77-3.24 (m, 8H), 2.81-2.70 (m,
5H), 2.09-2.03 (m, 5H); LCMS (ESI) m/z 582 (M+H)".

[00739] The following compound was prepared in a similar manner.

Exam. | Structure Compound name LCMS
No. (M+H)"
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128-i H (3R)-3-(3,3- 692
f)‘* difluoropyrrolidine-1-
carbonyl)-1-(2-((4-((4-
((5-methyl-1H-pyrazol-
3.

yl)amino)pyrrolo[2,1-
f][1,2,4]triazin-2-
yhthio)phenyl)amino)-
2-oxoethyl)-1-
({(phosphonooxy)methy
Dpyrrolidin-1-ium

Example 129
Preparation of 2-[trans-3-(4-Fluoro-phenoxy)-4-hydroxy-pyrrolidin-1-yl]-N-{4-
[6-methyl-4-(5-methyl-1H-pyrazol-3-ylamino)-pyrrolo|2,1-f]{1,2,4]triazin-2-
yisulfanyl]-phenyl}-acetamide

[00760]  2-[trans-3-(4-Fluoro-phenoxy)-4-hydroxy-pyrrolidin-1-yl]-N-{4-[6-
methyl-4-(5-methyl-1H-pyrazol-3-ylamino)-pyrrolo{2,1-f]{ 1,2 4]triazin-2-ylsulfanyl]-
phenyl}-acetamide was prepared as a white solid (17.11 mg, 31 %) using a procedure
analogous to that described in Example 054, substituting 2-chloro-N-(4-(6-methyl-4-
(5-methyl-1H-pyrazol-3-ylamino)pyrroio[ 1,2-f][1,2,4 ]triazin-2-
ylthio)phenyi)acetamide from Example 172A for the 2-chloro-N-(4-(4-(5-methyl-1H-
pyrazol-3-ylamino)pyrrolo[1,2-f][1,2.4]triazin-2-ylthio)phenyl)acetamide used in
Example 054B. The crude reaction mixture was purified by silica gel chromatography
eluting with MeOH/DCM. 'H NMR (300 MHz, DMSO-dg) 8 12.03 (s, 1H), 10.48 (s,
tH), 10.03 (s, LH), 7.77 (d, 2H), 7.64 (d, 2H), 7.47 (s, |H), 7.16-6.97 (m, 5H), 5.60 (s,
1H), 5.47 (d, |H), 4.54 (d, 1H), 4.15 (d, 1H), 3.32 (s, 2H), 3.21-3.04 (m, 2H), 2.79-
2.75 (m, 2H), 2.20 (s, 3H), 2.10 (s, 3H); LCMS (ESI) m/z 589 (M+H)".

Example 130
Preparation of (R)-N-(4-(6-Methyl-4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolo[1,2-f}[1,2,4]triazin-2-ylthio)phenyl)-2-(3-(pyrrolidine-1-
carbonyl)pyrrolidin-1-yl)acetamide
[06761] Example 130A: (R)-Pyrrolidin-1-yl-pyrrolidin-3-yl-methanone was
prepared using a procedure analogous to that described in Example 126A, substituting

pyrrolidine for the dimethylamine used in Example 126A.
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{00762] Example 130B: (R)—N-(4-(6~methyl—4-(5—methyl-1H—pyraz01-3-
ylamino)pyrrolo[1,2-f][1 .2 Altriazin-2-ylthio)phenyl)-2-(3-(pyrrolidine-1-
carbonyl)pyrrolidin- 1-yl)acetamide was synthesized as a white solid (9.17 mg, 14 %)
using a procedure analogous to that described in Example 126B, substituting
pyrrolidin- 1 -yl-pyrrolidin-3-yl-methanone hydrochloride for the (R)-N,N-
dimethylpyrrolidine-3-carboxamide hydrochloride, and 2-chloro-N-(4-(6-methyl-4-(5-
methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f][1 ,2,4]triazin-2-ylthio)phenyl)acetamide
from Example 172A for the 2-chloro-N-(4-(4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolo[1,2-f][1 2, 4]triazin-2-ylthio)phenyl)acetamide used in Example
126B. 'H NMR (300 MHz, DMSO-ds) & 12.05 (s, 1H), 10.49 (s, 1H), 10.18 (s, 1H),
7.84 (d, 2H), 7.55 (d, 2H), 7.42 (s, 1H), 7.01 (s, 1H), 5.59 (s, 1H), 3.46-3.16 (m, 7H),
2.80-2.66 (m, 4H), 2.19 (s, 3H), 2.08 (s, 3H), 1.90-1.77 (m, 6H); LCMS (EST) m/z 560
(M+H)".

Example 131
Preparation of (R)-N-(4-(4-(5-Methyl—1H-pyrazol-3-ylamino)pyrrolo[1,2-
f1i1,2,4] triazin-2-ylthio)phenyl)-z-(3-(piperidine—1-carbonyl)pyrrolidin—1-
yl)acetamide
[00763] Example 131A: (R)-Cyclohexyl-pyrrolidin-3-yl-methanone was prepared
using a procedure analogous to that described in Example 126A, substituting

piperidine for the dimethylamine used in Example 126A.

[00764] Example 131B: (R)-N-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-
£][1,2,4]triazin-2-ylthio)phenyl)-2-(3-(piperidine-1 -carbonyl)pyrrolidin-1-
ylacetamide was synthesized as a white solid (24.56 mg, 30 %) using a procedure
analogous to that described in Example 126B, substituting (R)-cyclohexyl-pyrrolidin-
3-yl-methanone hydrochloride for the (R)-N,N-dimethylpyrrolidine-3-carboxamide
hydrochloride used in Example 126B. 'H NMR (300 MHz, DMSO-ds) 8 12.06 (s,
1H), 10.63 (s, 1H), 10.20 (s, 1H), 7.85 (d, 2H), 7.58 (m, 3H), 7.20 (s, 1H), 6.58 (s,
1H), 5.64 (s, 1H), 3.57-3.43 (m, 4H), 2.95-2.30 (m, 6H), 2.20-1.80 (m, 6H), 1.70-1.35
(m, 6H); LCMS (ESI) m/z 560 (M+H)".

Example 132
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Preparation of 2-((R)-3-((S)-3-Hydroxypyrrolidine-1-carbonyl)pyrrolidin-1-yl)-
N-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-
ylthio)phenyl)acetamide

[00765] Example 132A: ((S)-3-hydroxypyrrolidin-1-y1)}{(R)-pyrrotidin-3-
yl)mecthanone was prepared using a procedure analogous to that described in Example

126A, substituting (S)-pyrrolidin-3-ol for the dimethylamine used in Example 126A.

[00766] Example 132B: 2-((R)-3-((S)-3-hydroxypyrrolidine-1-carbonyl)pyrrolidin-
1-y1)-N-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-
ylthio)phenyl)acetamide was prepared as a white solid (20.35 mg, 25%) using a
procedure analogous to that described in Example 126B, substituting ((S)-3-
hydroxypyrrolidin-1-yl)((R)-pyrrolidin-3-yl)methanone hydrochloride for the (R)-
N,N-dimethylpyrrolidine-3-carboxamide hydrochloride used in Example 126B. 'H
NMR (300 MHz, DMSO-d;) & 12.06 (s, 1H), 10.63 (s, 1H), 10.19 (s, 1H), 7.85 (d,
2H), 7.58 (m, 3H), 7.23 (s, 1H), 6.58 (m, 1H), 5.64 (s, 1H), 5.03-4.92 (m, 1H), 4.25-
4.11 (m, 2H), 3.72-3.17 (m, 6H), 2.80-2.69 (m, 4H), 2.20-1.70 (m, 7H); LCMS (ESI)
m/z 562 (M+H)".

Example 133
Preparation of (R)-N-(4-(4-(5-Methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-
f]1{1,2,4]triazin-2-ylthio)phenyl)-2-(3-(3-(pyrrolidin-1-yl)propoxy)pyrrolidin-1-
yl)acetamide
[00767] Example 133A: (R)-benzyl 3-(3-chloropropoxy)pyrrolidine-1-carboxylate
was prepared using a procedure analogous to that described in Example 076A,
substituting 1-bromo-3-chloropropane for the ethyl bromoacctate used in Example

076A.

[00768] Example 133B Step 1: To a stirring solution of (R)-benzyl 3-(3-
chloropropoxy)pyrrolidine-1-carboxylate from Example 133A (50 mg, 0.17 mmol) in
CH;CN were added N,N-diisopropylethylamine (100 pL, 0.57 mmol) and pyrrolidine
(100 pL, 1.36 mmol), and the mixturc was heated at 85 °C for 24 h. The mixture was
concentrated under reduced pressure and the residue was purified by silica gel

chromatography eluting with 10% MecOH in EtOAc with 1% Et;N to give (R)-benzyl
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3-(3-(pyrrolidin-1-yl)propoxy)pyrrolidine-1-carboxylate as a light brown oil (35 mg,
56% yield). LCMS (ESI) m/z 333 (M + H)".

[00769] Example 133B Step 2: To (R)-benzyl 3-(3-(pyrrolidin-1-
yl)propoxy)pyrrolidine- I -carboxylate (55 mg, 0.17 mmol) in MeOH (1 mL) under Ar
was added 10% Pd/C (10 mg). The mixture was stirred under a hydrogen atmosphere
at 65 °C for 2 h, and then filtered through Celite. The filtrate was concentrated under
reduced pressure to give (R)-1-(3-(pyrrolidin-3-yloxy)propyDpyrrolidine as a
colorless oil (20 mg, 99% yield). LCMS (ESI) m/z 199 (M + H)".

[00770] Example 133C: (R)-N-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-
f][1,2,4]triazin-2-ylthio)phenyl)-2-(3-(3-(pyrrolidin-1 -yl)propoxy)pyrrolidin-1-
yl)acetamide was prepared using a procedure analogous to that described in Example
018B, substituting (R)-1-(3-(pyrrolidin-3-yloxy)propyl)pyrrolidine from Example
133B for the pyrrolidine used in Example 018B. 'H NMR (300 MHz, DMSO-d) &
11.97 (s, 1H), 10.63 (s, 1H), 10.01 (s, 1H), 7.78 (br d, 2H), 7.58 (brs, 3H), 7.21 (s,
1H), 6.58 (m, 1H), 5.64 (s, 1H), 4.01 (s, 1H), 3.36 (m, 2H), 2.85 (s, 1H), 2.71 (s, 1H),
2.04 (m, 4H), 1.91 (m, 4H), 1.66 (br s, 8H); LCMS (ESI) m/z 576 (M + H)".

The following compound was prepared following the steps in Example 133B-C:

Exam. | Structure Compound name LC MS

No. (M+H)'

133-i = (R)-2-(3-(2- 523
/L)\ hydroxyethoxy)pyrro

y lidin-1-y1)-N-(4-((6-
S~ /©/ }(\ methyl-4-((5-methyl-
\ N\N/ks 0 1 H-pyrazol-3-
b yhamino)pyrrolo[2,1
~\—w -f]{1,2,4]triazin-2-
yhthio)phenyl)aceta
mide

Example 134
Preparation of (R)-1-(2-(4-(4-(5-Methyl-1 H-pyrazol-3-ylamino)pyrrolo[1,2-
fli1 ,2,4]triazin-2-ylthio)phenylamino)-2-oxoethyl)-N-(2-
morpholinoethyl)pyrrolidine-3-carboxamide
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[00771] Example 134A: (R)-N-(2-morpholinoethyl)pyrrolidine-3-carboxamide was
prepared using a procedure analogous to that described in Example 126A, substituting

2-morpholinoethanamine for the dimethylamine used in Example 126A.

[00772] Example 134B: (R)-1-(2-(4-(4-(5-methyl-1H-pyrazol-3-

ylamino)pyrrolo[ 1,2-f}{1,2,4}triazin-2-ylthio)phenylamino)-2-oxoethyl)-N-(2-
morpholinoethyl)pyrrolidine-3-carboxamide was synthesized as its acetate salt (27.77
mg, 29 %) using a procedure analogous to that described in Example 126B,
substituting (R)-N-(2-morpholinoethy!)pyrrolidine-3-carboxamide hydrochloride for
the (R)-N,N-dimethylpyrrolidine-3-carboxamide hydrochloride used in Example
126B. "H NMR (300 MHz, DMSO-ds) § 10.65 (s, 1H), 10.21 (s, 1H), 7.89-7.82 (i,
3H), 7.59-7.57 (m, 3H), 7.23 (s, 1H), 6.59-6.57 (m, I H), 5.64 (s, IH), 3.56-3.08 (m,
5H), 2.91-2.72 (m, 5H), 2.68-2.35 (m, 6H), 2.05-1.90 (m, 8H), 1.25 (m, 3H); LCMS
(ESI) m/z 605 (M+H)".

Example 135
Preparation of (R)-1-(2-(4-(4-(5-Methyl-1H-pyrazol-3-ylamino)pyrrolo{1,2-
f][1,2,4]triazin-2-ylthio)phenylamino)-2-oxoethyl)-N-(2-(pyrrolidin-1-
yDethyl)pyrrolidine-3-carboxamide
[00773] Example 135A: (R)-N-(2-(pyrrolidin-1-yl)ethyl)pyrrolidine-3-carboxamide
was prepared using a procedure analogous to that described in Example 126A,

substituting 2-(pyrrolidin-1-yl)ethanamine for the dimethylamine used in Example
126A.

[00774] Example 135B: (R)-1-(2-(4-(4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolo[1,2-f][ 1,2,4]triazin-2-ylthio)phenylamino)-2-oxoethyl)-N-(2-
(pyrrolidin- 1 -yDethyl)pyrrolidine-3-carboxamide was synthesized as its acetate salt
(30.73 mg, 33 %) using a procedure analogous to that described in Example 126B,
substituting (R)-N-(2-(pyrrolidin- 1 -yDethyl)pyrrolidine-3-carboxamide hydrochloride
for the (R)-N,N-dimethylpyrrolidine-3-carboxamide hydrochloride used in Example
126B. 'H NMR (300 MHz, DMSO-dy) § 10.64 (s, 1H), 10.16 (s, 1H), 7.93-7.83 (m,
3H), 7.59 (m, 3H), 7.23 (s, [H), 6.58 (m, 1H), 5.64 (s, |H), 3.38-3.2.50 (m, 11 H),
2.10-1.80 (m, 9H), 1.66 (m, 4H); LCMS (ESI) m/z 589 (M+H)".
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Example 136

Preparation of (R)-1-(2-(4-(4-(5-Methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-
f1{1,2,4]|triazin-2-yithio)phenylamino)-2-oxoethyl)-N-(3-(piperidin-1-
yDpropyl)pyrrolidine-3-carboxamide
[00775] Example 136A: (R)-N-(3-(piperidin-1-yhpropyl)pyrrolidine-3-
carboxamide was prepared using a procedure analogous to that described in Example
126A, substituting 3-(piperidin-1-yl)propan-1-amine for the dimethylamine used in
Example 126A.

[00776] Example 136B: (R)-1-(2-(4-(4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-ylthio)phenylamino)-2-oxoethyl)-N-(3-
(piperidin-1-yl)propyl)pyrrolidine-3-carboxamide was synthesized as its acetate salt
(39.35 mg, 40.1 %) using a procedure analogous to that described in Example 126B,
substituting (R)-N-(3-(piperidin- [ -yl)propyl)pyrrolidine-3-carboxamide hydrochloride
for the (R)-N,N-dimethylpyrrolidine-3-carboxamide hydrochloride used in Example
126B. 'H NMR (300 MHz, DMSO-d) & 10.64 (s, 1H), 10.14 (s, LH), 7.91-7.81 (m,
3H), 7.59-7.56 (m, 3H), 7.23 (s, 1H), 6.59-6.57 (m, |H), 5.64 (s, 1H), 3.42-3.06 (m,
4H), 2.87-2.64 (m, 4H), 2.30-2.22 (m, 4H), 2.03-1.84 (m, 11H), 1.57-1.34 (m, 8H),
LCMS (ESI) m/z 617 (M+H)".

Example 137
Preparation of (R)-1-(2-(4-(4-(5-Methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-
f][1,2,4]triazin-2-ylthio)phenylamino)-2-oxoethyl)-N-(2-(piperidin-1-
yDethyl)pyrrolidine-3-carboxamide
[00777] Example 137A: (R)-N-(2-(piperidin-1-ylethyl)pyrrolidine-3-carboxamide
was prepared using a procedure analogous to that described in Example 126A,

substituting 2-(piperidin-1-yl)ethanamine for the dimcthylamine used in Example

126A.

[00778] Example 137B: (R)-1-(2-(4-(4-(5-methyl- I H-pyrazol-3-

ylamino)pyrrolo[ 1,2-f][1,2,4]triazin-2-ylthio)phenylamino)-2-oxoethyl)-N-(2-
(piperidin- | -yDethyl)pyrrolidine-3-carboxamide was synthesized as its acetate salt
(32.42 mg, 34 %) using a procedure analogous to that described in Example 126B,
substituting (R)-N-(2-(piperidin- [ -yl)ethyl)pyrrolidine-3-carboxamide hydrochloride
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tor the (R)-N,N-dimethylpyrrolidine-3-carboxamide hydrochloride used in Example
126B. 'H NMR (300 MHz, DMSO-ds) & 10.63 (s, 1H), 10.15 (s, LH), 7.85-7.82 (m,
3H), 7.59-7.56 (m, 3H), 7.23 (s, 1H), 6.59-6.57 (m, 1H), 5.64 (s, |H), 3.39-2.61 (m,
9H), 2.51-2.29 (m, 6H), 2.03-1.90 (m, 8H), 1.48-1.33 (m, 6H); LCMS (ESI) m/z 603
(M+H)".

Example 138
Preparation of (R)-2-(3-(3-(3,3-Difluoropyrrolidin-1-yl)propoxy)pyrrolidin-1-yl)-
N-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-
ylthio)phenyl)acetamide
[00779] Example 138A: (R)-3,3-difluoro-1-(3-(pyrrolidin-3-
yloxy)propyl)pyrrolidine was prepared using a procedure analogous to that described
in Example 133B, substituting 3,3-difluoropyrrolidine hydrochloride for the

pyrrolidine used in Example 133B. LCMS (ESI) m/z 235 (M + H)".

100780} Example 138B: (R)-2-(3-(3-(3,3-difluoropyrrolidin-1-
yl)propoxy)pyrrolidin-1-yl)-N-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo{ 1,2-
{][1,2,4]triazin-2-ylthio)phenyl)acetamide was prepared using a procedure analogous
to that described in Example 018B, substituting (R)-3,3-difluoro-1-(3-(pyrrolidin-3-
yloxy)propyl)pyrrolidine from Example 138A for the pyrrolidine used in Example
018B. '"H NMR (300 MHz, DMSO-ds) 8 12.04 (s, 1H), 10.64 (s, 1H), 10.00 (s, 1H),
7.78 (d, 2H), 7.58 (s, 1H), 7.56 (d, 2H), 7.22 (s, 1H), 6.58 (m, 1H), 5.64 (s, 1H), 4.01
(s, 1H), 3.52-3.10 (m, 4H), 3.00-2.75 (m, 2H), 2.75-2.32 (m, §H), 2.20 (m, 2H), 2.03
(s, 3H), 1.65 (m, 3H); LCMS (EST) m/z 612 (M + H)".

Example 139
Preparation of (R)-1-(2-(4-(4-(5-Methyl-1H-pyrazol-3-ylamino)pyrrole[1,2-
f}[1,2,4]triazin-2-ylthio)phenylamino)-2-oxoethyl)-N-(3-
morpholinopropyl)pyrrolidine-3-carboxamide
[00781] Example 139A: (R)-N-(3-morpholinopropyl)pyrrolidine-3-carboxamide
was prepared using a procedure analogous to that described in Example 126A,

substituting 3-morpholinopropan-t-amine for the dimethylamine used in Example

126A.
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[00782] Example 139B: (R)-1-(2-(4-(4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-ylthio)phenylamino)-2-oxoethyl)-N-(3-
morpholinopropyl)pyrrolidine-3-carboxamide was synthesized as its acetate salt
(40.52 mg, 41.1 %) using a procedure analogous to that described in Example 126B,
substituting (R)-N-(3-morpholinopropyl)pyrrolidine-3-carboxamide hydrochloride for
the (R)-N,N-dimethylpyrrolidine-3-carboxamide hydrochloride used in Example
126B. '"H NMR (300 MIlz, DMSO-ds) & 12.05 (s, 1H), 10.63 (s, 1H), 10.14 (s, LH),
7.91-7.81 (m, 3H), 7.59-7.56 (m, 3H), 7.23 (s, 1H), 6.59-6.57 (m, | H), 5.63 (s, 1H),
3.55-2.61 (m, 13H), 2.30-2.23 (m, 6H), 2.03-1.96 (m, 8H), 1.59-1.52 (m, 2H); LCMS
(ESD) m/z 619 (M+H)".
Example 140
Preparation of (R)-N-(4-(4-(5-Methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-
f][1,2,4]triazin-2-ylthio)phenyl)-2-(3-(morpholine-4-carbonyl)pyrrolidin-1-
yDacetamide
[00783] Example 140A: (R)-morpholino(pyrrolidin-3-yl)methanone was prepared
using a procedure analogous to that described in Example 126A, substituting

morpholine for the dimethylamine used in Example 126A.

[00784] Example 140B: (R)-N-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-
f][1,2,4]triazin-2-ylthio)phenyl)-2-(3-(morpholine-4-carbonyl)pyrrolidin-1-
yDacetamide was synthesized as its acetate salt (25.4 mg, 28 %) using a procedure
analogous to that described in Example 126B, substituting (R)-morpholino(pyrrolidin-
3-yl)methanone hydrochloride for the (R)-N,N-dimethylpyrrolidine-3-carboxamide
hydrochloride used in Example 126B. 'H NMR (300 MHz, DMSO-dy) 8 12.02 (s,
1H), 10.63 (s, 1H), 10.15 (s, 1H), 7.85 (brs, 2H), 7.67-7.58 (m, 3H), 6.57 (s, 1H), 5.63
(s, IH), 3.70-3.37 (m, 1 1H), 3.30-2.68 (m, SH), 2.27-2.03 (m, 8H); LCMS (ESI) m/z
562 (M+H)".

Example 141
Preparation of (R)-N-(4-Fluorophenyl)-1-(2-(4-(4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-ylthio)phenylamino)-2-
oxoethyl)pyrrolidine-3-carboxamide
[00785] Example 141A: (R)-N-(4-fluorophenyl)pyrrolidine-3-carboxamide was
prepared using a procedure analogous to that described in Example 126A, substituting

4-fluoroaniline for the dimethylamine used in Example 126A.
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[00786] Example 141B: (R)-N-(4-fluorophenyl)-1-(2-(4-(4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolo[ 1,2-f][1,2,4]triazin-2-ylthio)phenylamino)-2-oxoethyl)pyrrolidine-3-
carboxamide was synthesized as a white solid (135.37 mg, 67 %) using a procedurc
analogous to that described in Example 126B, substituting (R)-N-(4-
fluorophenyl)pyrrolidine-3-carboxamide for the (R)-N,N-dimethylpyrrolidine-3-
carboxamide hydrochloride used in Example 126B. The ¢rude reaction mixture was
purified by silica gel chromatography eluting with MeOH/DCM. "H NMR (300 MHz,
DMSO-d;) 6 12.14 (s, 1H), 10.64 (s, 1H), 10.31 (d, 2H), 7.86-7.56 (m, 8H), 7.23-7.10
(m, 3H), 6.58 (s, 1H), 5.63 (s, 1H), 3.31 (s, 2H), 2.97-2.47 (m, 5H), 2.04 (s, 5H);
LCMS (ESI) m/z 586 (M+H)".

Example 142
Preparation of N-(4-(4-(5-Methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-
f][1,2.4]triazin-2-ylthio)phenyl)-2-((R)-3-(tert-butylsulfonyl)pyrrolidin-1-
ylacetamide
100787] Example 142A: To a solution of (R)-tert-butyl 3-(tert-butylthio)pyrrolidine-
1-carboxylate from Example 154A (248 mg, 0.95 mmol) in 1:1 MeOH/THF (4 mL)
was added dropwise a solution of oxone in water (1 mL) at 0 °C. The mixture was
allowed to warm to rt and stir for 1 h. The mixture was concentrated and the solid was

collected by filtration washing with solvent to afford (R)-tert-butyl 3-(tert-
butylsulfonyl)pyrrolidinc-1-carboxylate (212 mg, 76 %). LCMS m/z 292 (M+H)".

[00788] Example 142B: To a solution of (R)-tert-butyl 3-(tert-
butylsulfonyl)pyrrolidine -1-carboxylate (248 mg, 0.95 mmol) in MeOH (2 mL) at 0
°C was added dropwise 4.5 M HCI/EtOAc¢. The mixture was allowed to warm to rt
and stir for 1 h. The mixture was concentrated and dried to afford (R)-3-(tert-
butylsulfinyl)pyrrolidine hydrochloride (180 mg, 80 %). LCMS m/z 192 (M+H)". The

crude product was used directly in the next step without further purification.

{00789] Example 142C: To a solution of N-(4-(4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolo[ 1,2-f][ 1,2,4] triazin-2-ylthio)phenyl)-2-chloroacetamide (100 mg,
0.24 mmol) in THF (2 mL) under N, was added tetra-butylammonium iodide (90 mg,

0.24 mmol) at rt and the mixture was stirred for 10 min. (R)-3-(tert-
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butylsulfinyl)pyrrolidine hydrochloride (54 mg, 2 eq., 0.24 mmol) and DIEA (0.5 mL)
were added and the mixture was stirred at 40 °C overnight. Water (2 mL) was added
and the mixture was extracted with EtOAc (3 x 5 mL). The organic layer was dried
over Na,SOy, filtered, and concentrated under reduced pressure. The solid was
washed with ether and dried under vacuum, then purified by preparaive TLC eluting
with 10:1 DCM/MecOH to afford N-(4-(4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolo[1,2-f]{1,2,4]triazin-2-ylthio)phenyl)-2-((R)-3-(tert-
butylsulfonyl)pyrrolidin-1-yl)acetamide (27 mg, 20%). 'H NMR (400 MHz, DMSO-
de) 812.21 (s, 1H), 10.61 (s, 1H), 10.11 (s, 1H), 7.80 (d, 2H), 7.58 (m, 3H), 7.22 (s,
1H), 6.58 (s, 1H), 5.63 (s, 1H), 4.11 (s, 1H), 3.38 (s, 2H), 3.02 (m, 2H) , 2.78 (m, 2H),
2.20 (m, 2H), 2.00 (s, 3H); LCMS m/z 569 (M+H)".

Example 143
(R)-2-(3-(3-(Azepan-1-yl)propoxy)pyrrolidin-1-yl)-N-(4-(4-(5-methyl-1H-pyrazol-
3-ylamino)pyrrolo{1,2-f][1,2,4]triazin-2-ylthio)phenyl)acetamide

[00790] Example 143A: (R)-1-(3-(pyrrolidin-3-yloxy)propyl)azepane was
prepared using a procedure analogous to that described in Example 133B, substituting

homopiperidine for the pyrrolidine used in Example 133B. LCMS (ESI) m/z 237 (M +
H)"

[00791] Example 143B: (R)-2-(3-(3-(azepan-1-yl)propoxy)pyrrolidin-1-yl)-N-(4-
(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[ 1,2-f][1,2,4]triazin-2-
ylthio)phenyl)acetamide was prepared using a procedure analogous to that described
in Example 018B, substituting (R)-1-(3-(pyrrolidin-3-yloxy)propyl)azepane from
Example 143A for the pyrrolidine used in Example 018B. '*H NMR (300 MHz,
DMSO-dg) & 12.03 (s, 1H), 10.63 (s, 1H), 10.01 (s, 1H), 7.78 (d, 2H), 7.58 (s, 1H),
7.56 (d, 2H), 7.22 (s, 1H), 6.58 (i, 1H), 5.65 (s, 1H), 4.03 (s, 1H), 3.52-3.10 (m, 411),
3.00-2.75 (m, 6H), 2.58 (m, 2H), 2.04 (s, 3H), 1.40-1.80 (m, 8H); LCMS (ESD) m/z
604 (M + H)".

Example 144
Preparation of (R)-2-(3-(4,4-Difluoropiperidine-1-carbonyl)pyrrolidin-1-yl)-N-
(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-
ylthio)phenyl)acetamide
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[00792] Example 144A: (R)-(4,4-difluoropiperidin- {-yl)(pyrrolidin-3-yl)methanone
was prepared using a procedure analogous to that described in Example 126A,

substituting 4,4-difluoropiperidine for the dimethylamine used in Example 126A.

100793} Example 144B: (R)-2-(3-(4,4-difluoropiperidine-1-carbony!)pyrrolidin-1-
y1)-N-(4-(4-(5-methyl-1 H-pyrazol-3-ylamino)pyrrolo[ 1,2-f][1,2,4]triazin-2-
ylthio)phenyl)acetamide was synthesized as its acetate salt (51.38mg, 54 %) using a
procedure analogous to that described in Example 126B, substituting (R)-(4,4-
difluoropiperidin-1-yl)(pyrrolidin-3-yl)methanone hydrochloride for the (R)-N,N-
dimethylpyrrolidine-3-carboxamide hydrochloride used in Example 126B. '"H NMR
(300 MHz, DMSO-dg) 3 12.07 (s, |H), 10.63 (s, LH), 10.15 (s, 1H), 7.85 (d, 2H), 7.60
(m, 3H), 7.23 (s, 1H), 6.59 (s, 1H), 5.64 (s, 1H), 3.62-3.17 (m, 6H), 2.91-2.51 (m,
5H), 2.20-2.80 (m, 10H), 1.11-1.07 (m, 2H); LCMS (ESI) m/z 596 (M+H)".

Example 145
Preparation of (R)-N-(3-Fluorophenyl)-1-(2-(4-(4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolof1,2-f}[1,2,4]triazin-2-ylthio)phenylamino)-2-
oxoethyl)pyrrolidine-3-carboxamide
[00794] Example 145A: (R)-N-(4-fluorophenyl)pyrrolidine-3-carboxamide was
prepared using a procedure analogous to that described in Example 126A, substituting

3-fluoroaniline for the dimethylamine used in Example 126A.

[00795] Example 145B: (R)-N-(3-fluorophenyl)-1-(2-(4-(4-(5-methyl- 1 H-pyrazol-3-
ylamino)pyrrolo[1,2-f]1,2,4]triazin-2-ylthio)phenylamino)-2-oxoethyl) pyrrolidine-3-
carboxamide was synthesized as a white solid (75 mg, 24 %) using a procedure
analogous to that described in Example 126B, substituting (R)-N-(4-
fluorophenyl)pyrrolidine-3-carboxamide hydrochloride for the (R)-N,N-
dimethylpyrrolidine-3-carboxamide hydrochloride used in Example 126B. The crude
reaction mixture was purified by silica gel chromatography eluting with MeOH/DCM.
'"H NMR (300 MHz, DMSQ-ds)  12.07 (s, 111), 10.64 (s, 1H), 10.22 (s, 1H), 10.14
(s, 1H), 7.83 (d, 2H), 7.66-7.58 (m, 4H), 7.38-7.34 (m, 2H), 7.23 (s, 111), 6.89-6.85
(m, 1H), 6.60-6.59 (m, 1H), 5.66 (s, [H), 3.35 (s, 2H), 3.19-2.51 (m, 5H), 2.04 (s,
5H); LCMS (ESI) m/z 586 (M+H)".
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Example 146
Preparation of (R)-N-Cyclohexyl-1-(2-(4-(4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolo[1,2-f] {1,2,4]triazin-2-ylthio)phenylamino)-2-
oxoethyl)pyrrolidine-3-carboxamide
[00796] Example 146A: (R)-N-cyclohexylpyrrolidine-3-carboxamide was prepared
using a procedure analogous to that described in Example 126A, substituting

cyclohexanamine for the dimethylamine used in Example 126A.

100797} Example 146B: (R)-N-cyclohexyl-1-(2-(4-(4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolo[1,2-f][1 ,2,4]triazin-2-ylthio)phenylamino)-2-oxoethyl) pyrrolidine-3-
carboxamide was synthesized as a white solid (95.91 mg, 54 %) using a procedure
analogous to that described in Example 126B, substituting (R)-N-
cyclohexylpyrrolidine-3-carboxamide hydrochloride for the (R)-N,N-
dimethylpyrrolidine-3-carboxamide hydrochloride used in Example 126B. The crude
reaction mixture was purified by silica gel chromatography eluting with MeOH/DCM.
'H NMR (300 MHz, DMSO-d) & 12.10 (s, 1H), 10.65 (s, 1H), 10.16 (s, 1H), 7.96-
7.60 (m. 6H), 7.24 (s, 1H), 6.59 (s, 1H), 5.65 (s, 1H), 3.53-3.20 (m, 4H), 2.89-2.52
(m, 4H), 2.15-195 (m, 4H), 1.70-1.56 (m, 5H), 1.36-1.16 (m, 6H); LCMS (EST) m/z
574 (M+H)".

Example 147

Preparation of 2-(cis-3-(4-Fluorophenoxy)-4-hydroxypyrrolidin-1-yl)-N-(4-(4-(5-

methyl—1H-pyrazol—3-ylamino)pyrrolo[1,2-f] [1,2,4]triazin-2-

ylthio)phenyl)acetamide

[00798] Example 147A Step 1: To cis-benzyl 3-(4-fluorophenoxy)-4-
hydroxypyrrolidine- 1-carboxylate from Example 054A (556 mg, 1.68 mmol), 4-
nitrobenzoic acid (340 mg, 2.03 mmol), triphenylphosphine (530 mg, 2.02 mmol),
and triethylamine (0.40 mL, 2.87 mmol) in tetrahydrofuran (5 mL) at 0 °C was added
slowly diethyl azodicarboxylate (0.32 mL, 2.03 mmol). The ice bath was removed and
the mixture was stirred at rt for 17 h under an argon atmosphere. The mixture was
concentrated under reduced pressure. The residue was purified by silica gel
chromatography eluting with 10-100% EtOAc/hexanes to afford cis-benzyl 3-(4-
fluorophenoxy)-4-(4-nitrobenzoyloxy) pyrrolidine-1-carboxylate as a solid (176.1 mg,
21%). LCMS (ESI) m/z 481 (M + H)".
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[00799] Example 147A Step 2: A mixture of cis-benzyl 3-(4-fluorophenoxy)-4-(4-
nitrobenzoyloxy) pyrrolidine-1-carboxylate (176.1 mg, 0.367 mmol) and potassium
carbonate (100mg, 0.724 mmol) in MeOH (1 mL) and water (0.1 mL) was stirred at rt
for 18 h. The mixture was partitioned between EtOAc (50 mL) and saturated aq
sodium chloride (50 mL), and the aqueous phase was further extracted with EtOAc (2
x 50 mL). The combined organic layers were washed with brine (75 mL), dried over
anhydrous magnesium sulfate, filtered, and concentrated under reduced pressure to
give cis-benzyl 3-(4-fluorophenoxy)-4-hydroxypyrrolidine-1-carboxylate as an oil
(106.8 mg, 88%). LCMS (ESI) m/z 332 (M + H)".

[00800] Example 147A Step 3: A mixture of cis-benzyl 3-(4-fluorophenoxy)-4-
hydroxypyrrolidine-1-carboxylate (106.8 mg, 0.322 mmol), 10% palladium on carbon
(56 mg) and ethanol (2 mL) was stirred under an atmosphere of hydrogen gas at rt for
2 h. The mixture was filtered through Celite and concentrated under reduced pressure
to give cis-4-(4-fluorophenoxy)pyrrolidin-3-ol as an oil (58 mg, 91%). LCMS (ESI)
m/z 198 (M + H)".

[00801] Example 147B: To a 1 dram vial were added cis-4-(4-
fluorophenoxy)pyrrolidin-3-ol (58 mg, 0.294 mmol), N,N-dimethylacetamide (1 mL),
2-chloro-N-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f][ 1,2,4]triazin-2-
ylthio)phenyl)acetamide from Example 016B (110 mg, 0.266 mmol),
diisopropylethylamine (0.20 mL, 1.21 mmol) and potassium iodide (25 mg, 0.151
mmol). The vial flushed with Ar, sealed, and stirred at 80 °C for 16 h. The mixture
was partitioned between EtOAc (50 mL) and saturated aq sodium chloride (50 mL),
and the aqueous phase was further extracted with EtOAc (3 x 50 mL). The combined
extracts werc washed with brine (3 x 50 mL), dried over anhydrous magnesium
sulfate, filtered, and concentrated under reduced pressure. The residual oil was
purified by silica gel chromatography eluting with 2-15% MeOH/DCM to afford 2-
(cis-3-(4-fluorophenoxy)-4-hydroxypyrrolidin- [ -yl)-N-(4-(4-(5-methyl- 1 H-pyrazol-3-
ylamino)pyrrolo[ 1,2-f][1,2,4]triazin-2-ylthio)phenyl)acetamide as a solid (103.2 mg,
68%). 'H NMR (300 MHz, DMSO-dg) § 12.06 (s, [H), 10.63 (s, 1H), 9.98 (s, IH),
7.81 (d, J = 8.0 Hz, 2H), 7.54-7.68 (m, 3H), 7.22 (br s, 1H), 7.08-7.13 (m, 2H), 6.96-~
7.00 (br s, 2H), 6.58 (m, 1H), 5.63 (s, 1H), 4.98 (d, J = 9.0 Hz, 1H), 4.68-4.72 (m,
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LH), 4.31-4.35 (m, 1H), 3.20 (m, 1H), 3.01 (m, 1H), 2.78 (m, 1H), 2.68 (m, 1H), 1.93-
2.03 (m, SH); LCMS (ESI) m/z 575 M+ H) .

Example 148
Preparation of (R)—Z—(3-(4-Hydroxypiperidine—l-carbonyl)pyrrolidin-l-yl)—N—(4—
(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo [1,2-f][1,2,4]triazin-2-
ylthio)phenyl)acetamide
[00802] Example 148A: (R)—(4—Hydroxypiperidin-1-yl)(pyrrolidin-3—yl)methanone
was prepared using a procedure analogous to that described in Example 126A,

substituting piperidin-4-o! for the dimethylamine used in Example 126A.

[00803] Example 148B: (R)-2-(3-(4-Hydroxypipexidinc-l—carbonyl)pyrrolidin-l-yl)-
N-(4-(4-(5-methyl-1 H-pyrazol-3-ylamino)pyrrolo[1,2-{][1 ,2,4)triazin-2-
yithio)phenyl)acetamide was synthesized as its acetate salt (51.38 mg, 62 %) using a
procedure analogous to that described in Example 126B, substituting (R)-(4-
hydroxypiperidin-l-yl)(pyrrolidin-B—yl)methanone hydrochloride for the (R)-N,N-
dimethylpyrrolidine-3-carboxamide hydrochloride used in Example 126B. 'H NMR
(300 MHz, DMSO-de) & 12.07 (s, 1H), 10.67 (s, 1H), 10.17 (s, 11D, 7.85 (d, 2H),
7.60-7.57 (m, 3H), 7.23 (s, 1H), 6.59 (s, 1H), 5.64 (s, 1H), 4.78 (brs, 1H), 4.01-2.67
(m, 14H), 2.10-1.65 (m, 10H); LCMS (ESI) m/z 598 (M+Na)".

Example 149
Preparation of (R)—2-(3-(4-(hydr0xymethyl)piperidine-1-carbonyl)pyrrolidin-l-
yl)-N-(4—(4—(5-methyl-1H-pyrazol—3-ylamino)pyrrolo[1,2—t][1,2,4]triazin-2-
ylthio)phenyl)acetamide
[00804] Example 149A: (R)-(4—(Hydroxyrnethyl)piperidin-1-yl)(pyrrolidin—3-
yl)methanone was prepared using a procedure analogous to that described in Example

126A, substituting piperidin-4-ylmethanol for the dimethylamine used in Example
126A.

{00805] Example 149B: (R)-2-(3-(4-(Hydroxymethyl)piperidine- -
carbonyl)pyrrolidin-1 -y1)-N-(4-(4-(5-methyl-1 H-pyrazol-3-ylamino)pyrrolo[1,2-
f]{1,2,4]triazin-2-ylthio)phenyl)acetamide was synthesized as its acetate salt (19 mg,
22 %) using a procedure analogous to that described in Example 126B, substituting

(R)-(4-(hydroxymethyl)piperidin-1 -yl)(pyrrolidin-3-yl)methanone hydrochloride for
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the (R)-N,N-dimethylpyrrolidine-3-carboxamide hydrochloride used in Example
126B. 'H NMR (300 MHz, DMSO-ds) 5 12.07 (br s, 1H), 10.66 (s, 1H}, 10.17 (s,
1H), 7.85 (d, 2H), 7.59 (m, 3H), 7.22 (s, 1H), 6.57 (s, 1H), 4.58 (m, 1H), 3.91 (m,
1H), 3.59-2.68 (m, 11H), 1.89-1.50 (m, 9H), 1.09-0.88 (m, 5H); LCMS (ESI) m/z 590
(M+H)".

The following compound was prepared in a similar manner.

Exam. | Structure Compound name LCMS
No. (M+H)'
149 i (8)-2-(3-(4- 590

-i (hydroxymethyl)piperi

dine-1-

a
I :
Sy Y\O carbonyl)pyrrolidin-1-
RPN DL YD-N-(4-((4-((5-
: 5 methy!-1H-pyrazol-3-
/\ "O\/O’* yDamino)pyrrolo[2,1-
f][1,2,4]triazin-2-
vD)thio)phenyl)acetami
de

Example 150
Preparation of (R)-N-Cyclopentyl-1-(2-(4-(4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolo[1,2-f}[1,2,4|triazin-2-ylthio)phenylamino)-2-
oxoethyl)pyrrolidine-3-carboxamide
{00806] Example 150A: (R)-N-Ccyclopentylpyrrolidine-3-carboxamide was
prepared using a procedure analogous to that described in Example 126A, substituting

cyclopentanamine for the dimethylamine used in Example 126A.

[00807] Example 150B: (R)-N-Cyclopentyl-1-(2-(4-(4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolo[1,2-f](1,2,4]triazin-2-ylthio)phenylamino)-2-oxoethyl)pyrrolidine-3-
carboxamide was synthesized as a white solid (105.4 mg, 43 %) using a procedure
analogous to that described in Example 126B, substituting (R)-N-
cyclopentylpyrrolidine-3-carboxamide hydrochloride for the (R)-N,N-
dimethylpyrrolidine-3-carboxamide hydrochloride used in Example 126B. Crude
reaction mixture was purified by silica gel chromatography eluting with MeOH/DCM.
'"H NMR (300 MHz, DMSO-ds) 5 12.06 (s, 1H), 10.63 (s, 1H), 10.14 (s, 1H), 7.81 (d,
3H), 7.57 (m, 3H), 7.20 (m, 1H), 6.58 (m, 1H), 5.64 (s, 1H), 3.34 (s, 2H), 3.18 (d.
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LH), 2.83-2.63 (m, 4H), 2.05 (s, 3H), 1.79-1.34 (m, 9H); LCMS (ESI) m/z 560
(M+H)".

Example 151

Preparation of (R)—N-Cyclopropyl—1-(2-(4-(4-(5-methyl-1H—pyrazol—3-
ylamino)pyrrolo[1,2-f]{1 ,2,4]triazin-2-ylthio)phenylamino)-2-
oxoethyl)pyrrolidine-3-carboxamide

[00808] Example 151A: (R)-N-Cyclopropylpyrrolidine-3-carboxamide was
prepared using a procedure analogous to that described in Example 126A, substituting
cyclopropanamine for the dimethylamine used in Example 126A.

[00809] Example 151B: (R)-N—Cyclopropyl-l-(2-(4-(4-(5-methyl—lH-pyrazol-3-
ylamino)pyrrolo[1,2-f][1 ,2,4]triazin-2-ylthio)phcnylamino)-2—oxoethyl)pyrrolidine-3-
carboxamide was synthesized as a white solid (78.32 mg, 34 %) using a procedure
analogous to that described in Example 126B, substituting (R)-N-
cyclopropylpyrrolidine-3-carboxamide hydrochloride for (R)-N,N-
dimethylpyrrolidine-3-carboxamide hydrochloride used in Example 126B. The crude
reaction mixture was purified by silica gel chromatography eluting with MeOH/DCM.
"H NMR (300 MHz, DMSO-de) 8 12.05 (s, 1H), 10.63 (s, 1H), 10.11 (s, 1H), 7.95 (d,
1H), 7.82 (s, 2H), 7.59 (m, 3H), 7.20 (s, 1H), 6.60 (s, 1H), 5.65 (s, 1H), 3.34 (s, 2H),
3.18-2.51 (m, 6H), 2.03 (s, 3H), 1.95 (m, 2H), 0.61 (m, 2H), 0.39 (m, 2H); LCMS
(ESI) m/z 532 (M+H)".

Example 152
Preparation of 2-(trans-3-Hydroxy-4-(pyridin-4-yloxy)pyrrolidin-1-yl)-N-(4-(4-
(5-methyl-1H-pyrazol-3-ylamino)pyrrolo(1 ,2-f][1,2,4]triazin-2-
ylthio)phenyl)acetamide

[00810] Example 152 Step 1: trans-Benzyl 3-hydroxy-4-(pyridin-4-
yloxy)pyrrolidine-1-carboxylate (70.0 mg, 0.22 mmol, 98%) was synthesized using a
procedure analogous to that described in Example 114 Step 1, substituting 4-
hydroxypyridine for the 3-fluorophenol used in Example 114 Step 1. LCMS (ESI) m/z

315 (M+H)".

[00811] Example 152 Step 2: trans-4-(Pyridin-4-yloxy)pyrrolidin-3-ol (19.0 mg,

0.105 mmol) was prepared using a procedure analogous to that described in Example
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114 Step 2 substituting trans-benzyl 3-hydroxy-4-(pyridin-4-yloxy)pyrrolidine- | -
carboxylate from the previous step for the trans-benzyl 3-(3-fluorophenoxy)-4-
hydroxypyrrolidine-1-carboxylate used in Example 114 Step 2. LCMS (ESI) m/z 181
(M+H)".

[00812] Example 152 Step 3: 2-(trans-3-Hydroxy-4-(pyridin-4-yloxy)pyrrolidin-1-
y1)-N-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[ 1,2-f][ 1,2,4]triazin-2-
ylthio)phenyl)acetamide was synthesized using a procedure analogous to that
described in Example 018B, substituting frans-4-(pyridin-4-yloxy)pyrrolidin-3-ol for
the pyrrolidine derivative used in Example 018B. The residue was purified by
preparative HPLC (Phenomenex phenylhexyl reverse phase column) eluting with a
gradient of solvent B (0.05% HOAc/CH3CN) in solvent A (0.05% HOAc/H,0) to
afford the title compound (20.1 mg, 38%). '"H NMR (300 MHz, DMSO-dg) 8 12.05 (s,
1H), 10.65 (s, 1H), 10.05 (s, 1H), 8.40 (br s, 2H), 7.80 (br s, 2H), 7.59 (br s, 3H), 7.20
(brs, 1H), 7.0 (br s, 2H), 6.60 (br s, 1H), 5.65 (br s, LH), 4.70 (br s, 1H), 4.15 (br s,
2H), 3.10-3.20 (m, 2H), 2.80 (br s, 2H), 2.03 (s, 3H), 1.91 (s, 2H); LCMS (ESI) m/z
556 (M-H)".

Example 153
Preparation of (R)-N-(4-(4-(5-Methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-
f]{1,2,4]triazin-2-ylthio)phenyl)-2-(3-(3-(4-methylpiperazin-1-
yl)propoxy)pyrrolidin-1-yl)acetamide
[00813] Example 153A: (R)-1-Methyl-4-(3-(pyrrolidin-3-yloxy)propyl)piperazine
was prepared using a procedure analogous to that described in Example 133B,
substituting N-methylpiperazine for the pyrrolidine uscd in Example 133B. LCMS

(ESI) m/z 228 (M + H)".

[00814] Example 153B: (R)-N-(4-(4-(5-Methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-
f]{1,2,4]triazin-2-ylthio)phenyl)-2-(3-(3-(4-methylpiperazin- 1 -yl)propoxy)pyrrolidin-
l-ylacetamide was prepared using a procedure analogous to that described in
Example 018B, substituting (R)-1-methyl-4-(3-(pyrrolidin-3-yloxy)propyl)piperazine
from Example 153A for the pyrrolidine derivative used in Example 018B. '"H NMR
(300 MHz, MeOD-d:) 6 7.77 (d, 2H), 7.61 (d, 2H), 7.47 (m, 1H), 7.35 (d, 2H), 6.95
(d, I1H), 6.61 (m, 1H), 5.11 (1H), 4.11 (m, 1H), 3.60-3.26 (m, 6H), 2.98 (n, 2H), 2.82-
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2.50 (m, 4H), 2.49 (d, 1H), 2.44 (s, 3H), 2.25-2.10 (m, 1H), 2.10-1.70 (m, 3H), 1.95
(s, 3H); LCMS (ESI) m/z 605 (M + H)".

Example 154
Preparation of 2-(-3-((R)-tert-Butylsulfinyl)pyrrolidin-1-yl)-N-(4-(4-(5-methyl-
1H-pyrazol-3-ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-ylthio)phenyl)acetamide

[00815] Example 154A: To a suspension of NaH (211 mg, 5.28 mmol) in DMF (1
mL) at 0 °C was added dropwise 2-methylpropane-2-thiol (237 mg, 2.64 mmol). The
mixture was allowed to warm to 1t and stir for 20 min, then was added to a solution of
(S)-1-(tert-butoxycarbonyl)pyrrolidin-3-yl methanesulfonate (350 mg, 1.32 mmol) in
DMEF (2 mL) at 0 °C. The mixture was allowed to warm to rt and stir for 8 h, then
10% aq citric acid was added. The mixture was concentrated, and the residue was
purified by silica gel chromatography eluting with 5 % EtOAc/petrolecum ether to
afford (R)-tert-butyl 3-(tert-butylthio)pyrrolidine- 1-carboxylate (300 mg, 88 %).
LCMS m/z 260 (M+H)".

[00816] Example 154B: To a solution of (R)-tert-butyl 3-(tert-butylthio)pyrrolidine-
1- carboxylate (50 mg, 1.00 mmol) in DCM (1 mL) at -20 °C was added 3-
chloroperbenzoic acid (190 mg, 1.10 mmol). The mixture was stirred at a temperature
below =30 °C for 20 min, at which time LCMS showed the reaction was complete. Aq
Na,S0; was added and the mixture was concentrated. The residue was purified by
silica gel chromatography eluting with 10% EtOAc¢/DCM to afford (R)-tert-butyl 3-
(tert-butylsulfinyl)pyrrolidine- 1 -carboxylate.

[00817] Example 154C: To a solution of (R)-tert-butyl 3-(tert-
butylsulfinyl)pyrrolidine-1- carboxylate (275 mg, 1.00 mmol) in MeOH (2 mL) at 0
°C was added dropwise 4.5 M HCl/ EtOAc. The mixture was allowed to warm to rt
and stir for 1 h, at which time LCMS showed the reaction was complete. The mixture
was concentrated and dried to afford (R)-3-(tert-butylsulfinyl)pyrrolidine
hydrochloride (190 mg, 90 %).

[00818] Example 154D: To a solution of N-(4-(4-(5-methyl-1H-pyrazol-3-

ylamino)pyrrolo[1,2-f][1,2,4] triazin-2-ylthio)phenyl)-2-chloroacetamide (50 mg,

0.12 mmol) in THF (2 mL) at rt under N; was added tetra-butyl ammonium iodide (43
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mg, 0.11 mmol), and the mixture was stirred for 10 min. Then (R)-3-(tert-
butylsulfinyl)pyrrolidine hydrochloride (51 mg, 0.24 mmol) and DIEA (0.5 mL) were
added and the mixture was stirred at 40 °C overnight, at which time TLC showed that
the starting material was consumed. Water (2 mL) was added, and the mixture was
extracted with EtOAc (3 x 5 mL). The organic extracts were dried over Na;SOy,,
filtered, and concentrated under reduced pressure. The solid residue was washed with
ether and dried under reduced pressure, then purified by preparative TLC eluting with
10:1 DCM/MeOH to afford 2-(-3-((R)-tert-butylsulfinyl)pyrrolidin-1-y1)-N-(4-(4-(5-
methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f][ 1,2,4]triazin-2-ylthio)phenyl)acetamide
(15 mg, 22%). '"H NMR: '"H NMR (400 MHz, DMSO-ds) 3 12.08 (s, 1H), 10.63 (s,
1H), 10.09 (s, 1H), 7.85 (d, 2H), 7.78 (m, 3H), 7.21 (s, 1H), 6.57 (s, IH), 5.62 (s, 1 H),
4.03(s, 1H), 3.47 (s, 2H), 3.07 (mn, 4H), 2.08 (m, 5H), 1.14 (s, 9H); LCMS m/z 553
(M+H)".

Example 155
Preparation of 2-(trans-3-Hydroxy-4-(pyridin-2-yloxy)pyrrolidin-1-yl)-N-(4-(4-
(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-
ylthio)phenyl)acetamide

[00819] Example 155 Step 1: rans-Benzy! 3-hydroxy-4-(pyridin-2-
yloxy)pyrrolidine-1-carboxylate (70.0 mg, 0.22 mmol, 98%) was synthesized using a
procedure analogous to that described in Example 114 Step 1, substituting 4-
hydroxypyridine for the 3-fluorophenol used in Example 114 Step 1. LCMS (ESI) m/z

315 (M+H)".

[00820] Example 155 Step 2: trans-4-(Pyridin-2-yloxy)pyrrolidin-3-ol (43 mg, 0.24
mmol) was prepared using a procedure analogous to that described in Example 114
Step 2, substituting rans-benzyl 3-hydroxy-4-(pyridin-2-yloxy)pyrrolidine-1-
carboxylate from the previous step for the trans-benzyl 3-(3-fluorophenoxy)-4-
hydroxypyrrolidine-1-carboxylate used in Example 114 Step 2. LCMS (ESI) m/z 181
(M+H)".

[00821] Example 155 Step 3: 2-(trans-3-Hydroxy-4-(pyridin-2-yloxy)pyrrolidin-1 -
y1)-N-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolof 1 ,2-f][ ,2,4]triazin-2-
ylthio)phenyljacetamide (65.1 mg, 58%) was synthesized using a procedure
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analogous to that described in Example 018B, substituting trans-4-(pyridin-2-
yloxy)pyrrolidin-3-ol for the pyrrolidine derivative used in Example 018B. 'H NMR
(300 MHz, DMSO-ds) 8 12.06 (s, 1H), 10.63 (s, 1H), 10.04 (s, IH), 8.17 (br s, 1H),
7.59-7.78 (m, 6H), 7.23 (s, 1H), 6.99 (d, 2H), 6.58 (br s, 1H), 5.62 (brs, 1H), 5.34 (br
s, [H), 5.08 (br s, 1H), 4.27 (s, IH), 4.03 (s, 1H), 3.23 (br s, 1H), 3.10 (brs, 1H), 2.89
(s, 1H), 2.74 (s, 2H), 2.03 (s, 3H); LCMS (ESI) m/z 556 (M-H)".

Example 156
Preparation of 2-((R)-3-((S)-4,4-Diﬂuoro-2-(hydroxymethyl)pyrrolidine—1-
carbonyl)pyrrolidin—1—yl)-N-(4-(4—(5-methyl—1H—pyrazo|-3-ylamino)pyrrolo[1,2-
f][1,2,4]triazin-2-ylthio)phenyl)acetamide
[00822] Example 156A: ((S)-4,4-Difluoro-Z-(hydroxymcthyl)pyrrolidin—1—y1)((R)-
pyrrolidin-3-yl)methanone was prepared using a procedure analogous to that

described in Example 126A, substituting (S)-(4,4-difluoropyrrolidin-2-yl)methanol
from Example 20A for the dimcthylamine used in Example 126A.

[00823] Example 156B: 2—((R)-3—((S)—4,4-diﬂuoro-2—(hydroxymethyl)pyrrolidine-1-
carbonyl)pyrrolidin-1-y1)-N-(4-(4-(5-methyl-1 H-pyrazol-3-ylamino)pyrrolo[1,2-
f][1,2,4]triazin-2-ylthio)phenyl)acetamide was synthesized as its acetate salt (27.8 mg,
31.4 %) using a procedure analogous to that described in Example 126B, substituting
((S)—4,4-diﬂuoro-2-(hydroxymethyl)pyrrolidin-l-yl)((R)-pyrrolidin—3-yl)methanone
hydrochloride for the (R)-N,N-dimethylpyrrolidine-3-carboxamide hydrochloride
used in Example 126B. "H NMR (300 MHz, DMSO-ds) 3 10.68 (s, 1H), 10. 14 (d,
1H), 7.83 (d, 2H), 7.58 (m, 3H), 7.22 (s, L H), 6.58 (s, 1H), 5.64 (s, 1H), 4.23-3.85 (m,
3H), 3.52-3.17 (m, TH), 2.84-2.60 (m, 5H), 2.20-1.80 (m, 8H); LCMS (ESD) m/z 612
(M+H)".

Example 157
Preparation of (S)—Z-(3-(3,3—Diﬂuoropyrrolidine-1-carbonyl)pyrrolidin—l-yl)-N-
(4-(4-(5—methyl—1H-pyrazol—3-ylamino)pyrrol¢)[1,2-f] [1,2,4]triazin-2-
ylthio)phenyl)acetamide
[00824] Example 157A: (S)-(3,3-difluoropyrrolidin-1 -yl)(pyrrolidin-3-
yl)methanone was prepared using a procedure analogous to that described in Example

126A, substituting 3,3-difluoropyrrolidine for dimethylamine used in Exampie [26A
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and substituting (R)-1-(tert-butoxycarbonyl)pyrrolidine-3-carboxylic acid for the (S)-
1-(tert-butoxycarbonyl) pyrrolidine -3-carboxylic acid used in Example 126A.

[00825] Example 157B: (S§)-2-(3-(3,3-difluoropyrrolidine-1-carbonyl)pyrrolidin-1-
y1)-N-(4-(4-(5-methyl- | H-pyrazol-3-ylamino)pyrrolof I ,2-f][ 1,2 4]triazin-2-
ylthio)phenyl)acetamide was synthesized as a white solid (25.25 mg, 27 %) using a
procedure analogous to that described in Example 126B, substituting (S)-(3,3-
ditluoropyrrolidin-1-yl)(pyrrolidin-3-yl)methanone hydrochioride for the (R)-N,N-
dimethylpyrrolidine-3-carboxamide hydrochloride used in Example 126B. The crude
reaction mixture was purified by silica gel chromatography eluting with MeOH/DCM.
'"H NMR (300 MHz, DMSO-ds) 8 12.07 (s, LH), 10.64 (s, 1H), 10.13 (s, 1H), 7.84 (d,
2H), 7.58 (m, 3H), 7.23 (s, LH), 6.58 (s, 1H), 5.65 (s, 1H), 4.01-3.13 (m, 8H), 2.82-
2.37 (m, 4H), 2.10-1.88 (m, 4H); LCMS (ESI) m/z 582 (M+H)".

Example 158

Preparation of (S)-2-(3-(4,4-Difluoropiperidine-1-carbonyl)pyrrolidin-1-yl)-N-(4-

(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-

yithio)phenyDacetamide

[00826] Example 158A: (S)-(4,4-difluoropiperidin-1-yl)(pyrrolidin-3-yl)methanone
was prepared using a procedure analogous to that described in Example 1264,
substituting 4,4-difluoropiperidine for the dimethylamine used in Example 126A and
substituting (R)-1-(tert-butoxycarbonyl)pyrrolidine-3-carboxylic acid for the (S)-1-

(tert-butoxycarbonyl) pyrrolidine -3-carboxylic acid used in Example 126A.

100827] Example 158B: (S)-2-(3-(4,4-difluoropiperidine-1-carbonyl)pyrrolidin-1-
y1)-N-(4-(4-(5-methyl-1H-pyrazol-3-ylamino) pyrrolo[1,2-f][1,2,4]triazin-2-
ylthio)phenyl)acetamide was synthesized as a white solid (110.35 mg, 41 %) using a
procedure analogous to that described in Example 126B, substituting (S)-(4,4-
difluoropiperidin-1-yl)(pyrrolidin-3-yl)methanone hydrochloride for the (R)-N,N-
dimethylpyrrolidine-3-carboxamide hydrochloride used in Example 126B. The crude
reaction mixture was purified by silica gel chromatography eluting with MeOH/DCM.
'H NMR (300 MHz, DMSO-dy) 8 12.07 (s, 1H), 10.64 (s, 1H), 10.14 (s, 1H), 7.86 (d,
2H), 7.61-7.58 (m, 3H), 7.23 (s, LH), 6.60-6.57 (s, IH), 5.65 (s, 1H), 3.62-3.59 (m,
4H), 3.44-2.66 (m, TH), 2.04-1.90 (m 9H); LCMS (ESI) m/z 596 (M+H)".
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Example 159
Preparation of (S)-Z-(B-(ZS,3-Diﬂuoropiperidine—1-carbonyl)pyrrulidin-l-yl)-N-(4-
(4~(5-methyl-1H-pyrazol-3-ylamino)pyrrolo{1,2-f][1 ,2,4]triazin-2-
ylthio)phenylacetamide

[00828] Example 159A: (S)-(3,3-Difluoropiperidin-1-yl)(pyrrolidin-3-
yl)methanone was prepared using a procedure analogous to that described in Example
126A, substituting 3,3-difluoropiperidine for the dimethylamine used in Example
126A and substituing (R)-1-(tert-butoxycarbonyl)pyrrolidine-3-carboxylic acid for the

(S)- 1-(tert-butoxycarbonyl) pyrrolidine -3-carboxylic acid used in Examplc 126A.

[00829] Example 159B: (S)-2-(3-(3,3-Difluoropiperidine- 1 -carbonyl)pyrrolidin-1-
y1)-N-(4-(4-(5-methyl- 1 H-pyrazol-3-ylamino)pyrrolo[ |, 2-f][1 ,2,4]triazin-2-
ylthio)phenyl)acetamide was synthesized as a white solid (84.5 mg, 32 %) using a
procedure analogous to that described in Example 126B, substituting (S)-(3,3-
difluoropiperidin-1-yl)(pyrrolidin-3-yl)methanone hydrochloride for the (R)-N,N-
dimethylpyrrolidine-3-carboxamide hydrochloride used in Example 126B. The crude
reaction mixture was purified by silica gel chromatography eluting with MeOH/DCM.
'"H NMR (300 MHz, DMSO-dy) & 12.07 (s, 1H), 10.61 (s, 1H), 10.33 (s, 1H), 7.86 (d,
2H), 7.83-7.58 (m, 3H), 7.22 (s, 1H), 6.59 (s, 1H), 5.66 (s, 1H), 3.86-3.78 (m, 2H),
3.67-3.11 (mm, 7H), 2.85-2.50 (m, 2H), 2.29-1.60 (m, 9H); LCMS (ESI) m/z 596
(M+H)".

Example 160
Preparation of (5)-N-Cyclopentyl-1-(2-(4-(4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolo[1,2-f]{ 1,2,4]triazin-2-ylthio)phenylamino)-2-
oxoethyl)pyrrolidine-3-carboxamide

[00830] Example 160A Step 1: Into a 1 dram vial were sequentially added (S)-1-
(tert-butoxycarbonyl)pyrrolidine-3-carboxylic acid (100 mg, 0.465 mmol), DCM (1
mL), 1-hydroxybenzotriazole monohydrate (80.0 mg, 0.592 mmol), ethyl-3-(3-
dimethylaminopropyl) carbodiimide hydrochloride (110 mg, 0.574 mmol),
triethylamine (0.250 mL, 1.794 mmol) and cyclopentylamine (0.0550 mL, 0.557
mmol). The vial was closed and the mixture was stirred at rt for 14 h. The mixture

was partitioned between DCM (5 mL) and saturated aq sodium bicarbonate (5 mL).
The aqueous layer was further extracted with DCM (2 x 5 mL) and the combined
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organic layers were washed with saturated aq sodium chloride (3 x 5 mL), dried over
anhydrous magnesium sulfate, filtered, and concentrated under reduced pressure. The
residual oil was purified by silica gel chromatography eluting with 30-100%
EtOAc/hexanes to afford (S)-tert-butyl 3-(cyclopentylcarbamoyl)pyrrolidine-1-
carboxylate as a solid (96 mg, 73%). LCMS (ESI) m/z 305 (M + Na)".

[00831] Example 160A Step 2: To a 10 mL round bottomed flask were added (S)-
tert-butyl 3-(cyclopentylcarbamoy!)pyrrolidine-1-carboxylate (96 mg, 0.340 mmol),
DCM (4 mL) and trifluoroacetic acid (2 mL, 26 mmol). The mixture was stirred at 1t
for 90 min, then concentrated under reduced pressure to give (S)-3-
(cyclopentylcarbamoyl)pyrrolidinium trifluoroacetate as oil that was used directly in
the next step. LCMS (ESI) m/z 183 (M+H)".

[00832] Example 160A Step 3: To a 1 dram vial were added (S)-3-
(cyclopentylcarbamoyl)pyrrolidinium trifluoroacetate (0.340 mmol), N,N-
dimethylacetamide (2 mL), diisopropylethylamine (0.25 mL, 1.51 mmol), sodium
iodide (20 mg, 0.133 mmol) and 2-chloro-N-(4-(4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-ylthio)phenyl)acetamide from Example 016B
(120 mg, 0.290 mmol). The contents were heated under Ar at 80 °C for 21 h, then the
mixture was partitioned between DCM (5 mL) and saturated aq sodium bicarbonate (5
mL). The aqueous layer was further extracted with DCM (2 x 5 mL) and the
combined extracts were washed with saturated aq sodium chloride (3 x 5 mL), dried
over anhydrous magnesium sulfate, filtered, and concentrated under reduced pressure.
The residual oil was purified by preparative reverse-phase HPLC eluting with 30-
100% solvent B (0.05% HOAc/CH;CN) in solvent A (0.05% HOAc/H,0) to afford
(S)-N-cyclopentyl-1-(2-(4-(4-(5-methyi- 1 H-pyrazol-3-ylamino)pyrrolo[ 1,2-
f]{1,2,4]triazin-2-ylthio)phenylamino)-2-oxocthyl)pyrrolidine-3-carboxamide as its
acetate salt (79 mg, 44%). 'H NMR (300 MHz, DMSO-de) § 12.00 (br s, 1H), 10.61
(s, IH), 10.12 (s, 1H), 7.79-7.83 (m, 2H), 7.56-7.58 (m, 3H), 7.21 (br s, 1H), 6.56-
6.59 (m, 1H), 5.65 (s, 1H), 3.94-4.06 (m, 1H), 3.17-3.37 (m, 4H), 2.59-2.80 (m, 5H),
2.03 (s, 3H), 1.25-1.95 (m, 13H); LCMS (ESI) m/z 560 (M+H)".

Example 161
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Preparation of (S)-2-(3-(3,3-Difluoropiperidine-1-carbonyl)pyrrolidin-1-yl)-N-(4-
(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f}{1,2,4[triazin-2-
ylthio)phenyl)acetamide

[00833] Example 161A: (R)-(3,3-Difluoropiperidin-1-yl)(pyrrolidin-3-
yl)methanone was prepared using a procedure analogous to that described in Example

126A, substituting 3,3-difluoropiperidine for the dimethylamine used in Example
161A.

[00834] Example 161B: (R)-2-(3-(3,3-Difluoropiperidine-1-carbonyl)pyrrolidin-1-
y1)-N-(4-(4-(5-methyl- | H-pyrazol-3-ylamino)pyrrolo[ 1,2-f][1,2,4]triazin-2-
ylthio)phenyl)acetamide was synthesized as a white solid (22.64 mg, 24 %) using a
procedure analogous to that described in Example 126B, substituting (R)-(3,3-
diftuoropiperidin-1-yl)(pyrrolidin-3-yl)methanone hydrochloride for the (R)-N,N-
dimethylpyrrolidine-3-carboxamide hydrochloride used in Example 126B. The crude
reaction mixture was purified by silica gel chromatography eluting with MeOH/DCM.
"H NMR (300 MHz, DMSO-dq) & 12.03 (s, 1H), 10.60 (s, 1H), 10.09 (s, 1H), 7.95 (d,
2H), 7.59-7.57 (m, 3H), 7.20 (s, 1H), 6.58 (s, 1H), 5.75 (s, 1H), 3.92-3.16 (m, 7H),
2.88-2.67 (m, 4H), 2.29-1.68 (m, 9H); LCMS (ESI) m/z 596 (M+H)".

Example 162
Preparation of (S)-N-fert-Butyl-1-(2-(4-(4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-ylthio)phenylamino)-2-
oxoethyl)pyrrolidine-3-carboxamide, acetic acid salt
[00835] Example 162 Step 1: (S)-fert-Butyl 3-(tert-butylcarbamoyl)pyrrolidine-1-
carboxylate was prepared using a procedure analogous to that described in Example
160 Step 1, substituting fert-butylamine for the cyclopentylamine used in Example
150 Step 1. the crude product was purified by silica gel chromatography eluting with
of 30-100% EtOAc/hexanes to afford (S)-terr-butyl 3-(zert-
butylcarbamoyl)pyrrolidine- I -carboxylate as a solid (88 mg, 70 %). LCMS (ESI) m/z

293 (M + Na)".

[00836] Example 162 Step 2: (S)-3-(tert-butylcarbamoyl)pyrrolidinium

trifluoroacetate was prepared using a procedure analogous to that described in

Example 160 Step 2, substituting (S)-fert-butyl 3-(tert-butylcarbamoyl)pyrrolidine-1-
279



WO 2011/088045 PCT/US2011/020836

carboxylate for the (S)-tert-butyl 3-(cyclopentylcarbamoyl)pyrrolidine-1-carboxylate
used in Example 160 Step 2. LCMS (ESI) m/z 171 (M + H)".

[00837] Example 162 Step 3: (S)-N-fert-Butyl-1-(2-(4-(4-(5-methyi-1H-pyrazol-3-
ylamino)pyrrolo[1,2-f]{1,2,4]triazin-2-ylthio)phenylamino)-2-oxoethylpyrrolidine-3-
carboxamide was prepared using a procedure analogous to that described in Example
160 Step 3, substituting (S)-3-(fert-butylcarbamoyl)pyrrolidinium trifluoroacetate for
the (S)-3-(cyclopentylcarbamoyl)pyrrolidinium trifluoroacetate used in Example 160
Step 3. Purification by preparative reverse phase HPLC eluting with 30 — 100%
solvent B (0.05% HOAc/CH;CN) in solvent A (0.05% HOAc/H,0) afforded (S)-N-
terr-butyl-1-(2-(4-(4-(5-methyl- |H-pyrazol-3-ylamino)pyrrolo[ 1,2-f][1,2,4]triazin-2-
ylthio)phenylamino)-2-oxoethyl)pyrrolidine-3-carboxamide as its acetate salt (88 mg,
50%). "H NMR (300 MHz, DMSO-ds) 8 12.00 (br s, 1H), 10.61 (s, 1H), 10.15 (s,
1H), 7.83 (d, J = 8.7 Hz, 2H), 7.57 (m, 3H), 7.21 (s, 1H), 6.56-6.59 (m, 1H), 5.65 (s,
1H), 3.17-3.37 (m, 4H), 2.59-2.76 (m, SH), 2.04 (s, 3H), 1.85-1.95 (m, SH), 1.25 (s,
9H); LCMS (ESI) m/z 548 (M + H)".

Example 163
Preparation of (5)-N-(4-(4-(5-Methyl-1H-pyrazol-3-ylamino)pyrrolo|1,2-
f][1,2.4]triazin-2-ylthio)phenyl)-2-(3-(piperidine-1-carbonyl)pyrrolidin-1-
yDacetamide
[00838] Example 163 Step 1: (S)-terr-butyl 3-(piperidine-1-carbonyl)pyrrolidine-1-
carboxylate was prepared using a procedure analogous to that described in Example
160 Step 1, substituting piperidine for the cyclopentylamine used in Example 160
Step 1. Purification by silica gel chromatography eluting with 30-100%
EtOAc/hexanes afforded (S)-tert-butyl 3-(piperidine- 1 -carbonyl)pyrrolidine-1-
carboxylate as a solid (102 mg, 78 %). LCMS (ESI) m/z 305 (M + Na)".

[00839] Example 163 Step 2: (5)-3-(piperidine-1-carbonyl)pyrrolidinium
trifluoroacetate was prepared using a procedure analogous to that described in
Example 160 Step 2, substituting (.5)-tert-butyl 3-(piperidine-1-carbonyl)pyrrolidine-
1-carboxylate for the (S)-rerr-butyl 3-(cyclopentylcarbamoyl)pyrrolidine-1-
carboxylate used in Example 160 Step 2. LCMS (ESI) m/z 183 (M + H)".
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[00840] Example 163 Step 3: (8)-N-(4-(4-(5-Methyl-1H-pyrazol-3-
ylamino)pyrrolo[1,2-f][1 ,2,4]triazin-2-ylthio)phenyl)—Z-(3-(piperidine—1 -
carbonyl)pyrrolidin-1-yl)acetamide was prepared using a procedure analogous to that
described in Example 160 Step 3, substituting (S)-3-(piperidine-1-
carbony!)pyrrolidinium trifluoroacetate for the (5)-3-
(cyclopentylcarbamoyl)pyrrolidinium trifluoroacetate used in Example 160 Step 3.
Purification by preparative reverse-phase HPLC cluting with 30-100% solvent B =
0.05% HOAc/CH:;CN and solvent A = 0.05% HOAc/H,O afforded (S)-N-(4-(4-(5-
methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f][1 ,2.4]triazin-2-ylthio)phenyl)-2-(3-
(piperidine-l—carbonyl)pyrrolidin—l-yl)acetamjde as its acetate salt (75 mg, 42%). 'H
NMR (300 MHz, DMSO-ds) & 12.00 (br s, 1H), 10.62 (s, 1H), 10.16 (s, 1H), 7.86 (d,
J=8.7Hz, 2H), 7.57-7.60 (m, 3H), 7.21 (m, 1H), 6.57-6.59 (m, 1H), 5.65 (s, 1H),
3.24-3.50 (m, 8H), 2.88 (m, 1H), 2.60-2.77 (m, 3H), 2.00-2.15 (m, 5H), 1.91 (s, 3H),
1.43-1.59 (m, 6H); LCMS (ESI) m/z 560 (M + H)".

Example 164
Preparation of (S)-N-(4-(4—(5—Methyl-lH-pyrazol—3-ylamino)pyrrolo[1,2-
f] [1,2,4]triazin-2-ylthio)phenyl)-2-(3-(morpholine-4-carbonyl)pyrrolidin-1-
yDacetamide
[00841] Example 164 Step 1: (5)-fert-Butyl 3-(morpholine-4-carbonyl)pyrrolidine-
| -carboxylate was prepared using a procedure analogous to that described in Example
160 Step 1, substituting morpholine for the cyclopentylamine used in Example 160
Step 1. Purification by flash chromatography eluting with 50-100% EtOAc/hexanes
afforded (S)-tert-butyl 3—(morpholine-4-carbonyl)pyrro]idine—l-carboxylate as a solid

(96 mg, 72 %). LCMS (ESI) m/z 307 (M+Na)".

[00842] Example 164 Step 2: (S)-3-(Morpholine-4-carbonyl)pyrrolidinium
trifluoroacetate was prepared using a procedurc analogous to that described in
Example 160 Step 2, substituting (S)-tert-butyl 3-(morpholine-4-carbonyl)pyrrolidine-
1-carboxylate for the (S)-tert-butyl 3-(cyclopentylcarbamoyl)pyrrolidine-1-
carboxylate used in Example 160 Step 2. LCMS ( ESI) m/z 185 (M + H)".

[00843] Example 164 Step 3: (S)-N-(4-(4-(5-Methyl-1H-pyrazol-3-
ylamino)pyrrolo[1,2-f](1 .2, 4]triazin-2-ylthio)pheny!)-2-(3-(morpholine-4-
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carbonyl)pyrrolidin-1-yl)acetamide was prepared using a procedure analogous to that
described in Example 160 Step 3, substituting (S)-3-(morpholine-4-
carbonyl)pyrrolidinium trifluoroacetate for the (S)-3-
(cyclopentylcarbamoyl)pyrrolidinium trifluoroacetate used in Example 160 Step 3.
Purification by preparative reverse-phase HPLC eluting with 30-100% solvent B =
0.05% HOAc/CH;CN and solvent A = 0.05% HOAc/H,O afforded (S)-N-(4-(4-(5-
methyl-1H-pyrazol-3-ylamino)pyrrolo[ 1,2-f][ 1,2,4]triazin-2-ylthio)phenyl)-2-(3-
(morpholine-4-carbonyl)pyrrolidin-1-yl)acetamide as its acetate salt (114 mg, 63%).
"H NMR (300 MHz, DMSO-ds) 5 11.99 (brs, 1H), 10.61 (s, 1H), 10.18 (s, 1H), 7.84
(d,J = 8.7 Hz, 2H), 7.57-7.60 (m, 3H), 7.22 (m, 1H), 6.57-6.59 (m, 1H), 5.65 (m,
1H), 3.19-3.58 (m, 12H), 2.97 (m, 1H), 2.66-2.82 (m, 3H), 1.92-2.20 (m, 5H), 1.91 (s,
3H); LCMS (ESI) m/z 562 (M + H)".

Example 165
Preparation of (5)-2-(3-(4-Fluoropiperidine-1-carbonyl)pyrrolidin-1-y1)-N-(4-(4-
(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f}[1,2,4]triazin-2-
ylthio)phenylacetamide
[00844] Example 165 Step 1: (S)-tert-Butyl 3-(4-fluoropiperidine-1-
carbonyl)pyrrolidine-1-carboxylate was prepared using a procedure analogous to that
described in Example 160 Step 1, substituting 4-fluoropiperidinium hydrochloride for
the cyclopentylamine used in Example 160 Step 1. Purification by flash
chromatography eluting with 30-100% EtOAc/hexanes afforded (S)-tert-butyl 3-(4-
fluoropiperidine-1-carbonyl)pyrrolidine-1-carboxylate as a solid (102 mg, 78 %).

LCMS (ESI) m/z 323 (M+Na)".

[00845] Example 165 Step 2: (S)-3-(4-Fluoropiperidine- I -carbonyl)pyrrolidinium
trifluoroacetate was prepared using a procedure analogous to that described in
Example 160 Step 2, substituting (S5)-tert-butyl 3-(4-fluoropiperidine-1-
carbonyl)pyrrolidine-1-carboxylate for the (S)-ferz-butyl 3-
(cyclopentylcarbamoyl)pyrrolidine-1-carboxylate used in Example 160 Step 2.
LCMS (ESD) m/z 201 (M + H)".

[00846] Example 165 Step 3: (S)-2-(3-(4-fluoropiperidine-1-carbonyl)pyrrolidin- 1 -
y1)-N-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[ 1,2-f][ 1,2 ,4]triazin-2-
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ylthio)phenyl)acetamide was prepared using a procedure analogous to that described
in Example 160 Step 3, substituting (S)-3-(4-fluoropiperidine-1-
carbonyl)pyrrolidinium trifluoroacetate for the (5)-3-
(cyclopentyicarbamoyl)pyrrolidinium trifluoroacetate used in Example 160 Step 3.
Purification by preparative reverse-phase HPLC eluting with 30-100% solvent B =
0.05% HOAc/CH;CN and solvent A = 0.05% HOAc/H,O afforded the titie compound
(100 mg, 54%). 'H NMR (300 MHz, DMSO-dq) & 11.95 (br s, 1H), 10.61 (s, 1H),
10.15 (s, 1H), 7.85 (d, J = 8.7 Hz, 2H), 7.57-7.60 (m, 3H), 7.21 (m, [H), 6.57-6.59
(m, 1H), 5.65 (s, 1H), 4.78-4.97 (m, 1H), 3.87-4.19 (m, 2H), 3.22-3.64 (m, 8H), 2.90
(m, 1H), 2.61-2.78 (m, 3H), 2.00-2.20 (m, 5H), 1.91 (s, 3H), 1.47-1.80 (m, 2H);
LCMS (ESI) m/z 578 (M + H)".

Example 166
Preparation of 2-(3-(3-Flu0r0benzoyl)pyrrolidin-l-yl)-N-(4-(4-(5-methyl-lH-
pyrazol-3-ylamino)pyrrolo[1,2-f] [1,2,4]triazin-2-ylthio)phenyl)acetamide

[00847] Example 166A: To 1-Boc-pyrrolidine-3-carboxylic acid (1.00 g, 4.64
mmol) in DMF (7 mL) were added scquentially DMAP (1.70 g, 13.91 mmol}), N,O-
dimethylhydroxylamine hydrochloride (679 mg, 6.96 mmol) and EDCI(1.11 g, 5.79
mmol). The mixture was stirred at rt overnight, then diluted with EtOAc and washed
swith water twice (2X), 1M citric acid solution (2X) and brine, then dried over
Na,SO.. filtered, and concentrated under reduced pressure to give tert-butyl 3-
(methoxy(methyl)carbamoyl)pyrrolidine-1-carboxylate as a gum, which was used in

the next step. LCMS (ESI) m/z 203 (M—tert-butyl+H)".

[00848] Example 166B: To a stirring solution of tert-butyl 3-
(methoxy(methyl)carbamoyl)pyrrolidine-1-carboxylate (150 mg, 1.58 mmol) in THF
(2 mL) at 0 °C under N, was added IM 3-fluorophenylmagnesium bromide/THF
(1.74 mL, 1.74 mmol). The mixture was stirred at rt overnight, then purified by silica
gel chromatography, eluting with 20:1 to 5:1 petroleum ether/EtOAc to give tert-butyl
3-(3-fluorobenzoyl)pyrrolidine- 1 -carboxylatc as colorless oil (120 mg, 71%). 'H
NMR (400 MHz, CDCL3) 8 7.75 (d, 1H), 7.65 (d, 1H), 7.49 (m, 1H), 7.31 (m, 1H),
3.95 (m, 1H), 3.45-3.78 (m, 4H), 2.19 (m, 2H), 1.47 (s, 9H); LCMS (ESI) m/z 279 (M
— tert-butyl + H)".
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[00849] Example 166C: To a solution of tert-butyl 3-(3-fluorobenzoyl)pyrrolidine-
I-carboxylate (160 mg, 0.55 mmol) in dioxane (2 mL) was added 4M HCl/dioxane (2
mL). The mixture was stirred at rt for 2 h, then aqg NaHCO; was added to adjust the
pH to 7~8, and the mixture was concentrated under reduced pressure to give a residue
containing (3-fluorophenyl)(pyrrolidin-3-yl)methanone, which was used directly in
the next step. LCMS (ESI) m/z 194 (M + H)".

{00850] Example 166D: A mixture of the residue containing (3-
fluorophenyl)(pyrrolidin-3-yl)methanone from Example 166C, 2-chloro-N-(4-(4-(5-
methyl-1H-pyrazol-3-ylamino)pyrrolo[ 1,2-f][1,2,4 ]triazin-2-yithio)phenyl)acetamide
(80 mg, 0.19 mmol),and Na;COs (81 mg, 0.76 mmol) in DMF (2 mL) was stirred at rt
until the chloride starting material was consumed. The resulting mixture was purified
by Al;0; chormatography, cluting with 100% DCM to 90% DCM/MeOH to give a
light yellow residue (100 mg). Further purification by preparative TLC afforded 2-(3-
(3-tfluorobenzoyl)pyrrolidin-1-yl)-N-(4-(4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-ylthio)phenyl)acetamide as an off-white
powder (24 mg, 22%). 'H NMR (400 MHz, DMSO-ds) 812.08 (s, 1H), 10.65 (s, 1H),
10.08 (s, 1H), 7.77-7.88 (m, 4H), 7.53-7.63 (m, 5H), 7.23 (s, 1H), 6.59 (dd, 1H), 5.64
(s, 1H), 4.13 (m, 1H), 3.33 (dd, 2H), 2.93 (m, 2H), 2.73 (m, 2H), 2.20 (m, 1H), 2.02
(s, 3H), 2.01 (m, 1H); LCMS (ESI) m/z 571 (M + H)".

Example 167
Preparation of 2-(3-(4-Fluorebenzoyl)pyrrolidin-1-yl)-N-(4-(4-(5-methyl-1H-
pyrazol-3-ylamino)pyrroloe[1,2-f][1,2 4] triazin-2-ylthio)phenyl)acetamide

[00851] Example 167A: To a stirring solution of tert-butyl 3-
{methoxy(methyl)carbamoyl)pyrrolidine- [ -carboxylate (250 mg, 0.97 mmol) in THF
(5 mL) at 0 °C under N, was added 2M 4-fluorophenylmagnesium bromid/Et,O (1.46
mL, 2.92 mmol}), then the mixture was stirred at rt overnight. The reaction mixture
was purificd by silica gel chromatography eluting with 20:1 to 5:1 petroleum
ether/EtOAc to give tert-butyl 3-(4-fluorobenzoyl)pyrrolidine-1-carboxylate as
colorless oil (190 mg, 67%). 'H NMR (400 MHz, CDCl;) & 8.02 (m, 211), 7.16-7.22
(m, 2H), 3.96 (m, 1H), 3.44-3.79 (m, 4H), 2.20 (m, 2H), 1.49 (s, 9H).
[00852] Example 167B: To a solution of tert-butyl 3-(4-fluorobenzoyl)pyrrolidine-

1-carboxylate (190 mg, 0.65 mmol) in dioxane (2 mL) was added 4 M HCV/dioxane (2
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mL) and the mixture was stirred at rt for 2 h. Aq NaHCO; was added to adjust the pH
to 7~8 and the mixture was concentrated under reduced pressure to give a residue
containing (4-fluorophenyl)(pyrrolidin-3-yl)methanone. LCMS (ESI) m/z 194 (M +
H)".
[00853] Example 167C: A mixture of the residue containing (4-
fluorophenyl)(pyrrolidin-3-yl)methanone from Example 167B, 2-chloro-N-(4-(4-(5-
methyl-1H-pyrazol-3-ylamino)pyrrolo[ 1,2-f][1,2,4]triazin-2-ylthio)phenyl)acetamide
(80 mg, 0.19 mmol), and Na,COs (81 mg, 0.76 mmol) in DMF (2 mL) was stirred at
rt until the chloride starting material was consumed. The reaction mixture was
purified by ALO3 chromatography eluting with 100% DCM to 90% DCM/MeOH to
give a light yellow residue (100 mg). Further purification by preparative TLC
afforded 2-(3-(4-fluorobenzoyl)pyrrolidin- 1 -y1)-N-(4-(4-(5-methyl-1H-pyrazol-3-yl-
amino)pyrrolo{1,2-f][1,2,4]triazin-2-ylthio)phenyl)acetamide as a yellow solid (57
mg, 52%). 'H NMR (400 MHz, DMSO-d¢) & 12.11 (s, 1H), 10.64 (s, 1H), 10.25 (s,
1H), 8.10 (dd, 2H), 7.59 (m, 3H), 7.39 (t, 2H), 7.23 (s, 1H), 6.58 (dd, 1H), 5.64 (s,
1H), 4.14 (m, 1H), 3.40-3.47 (m, 2H), 3.00 (m, 2H), 2.78-2.84 (m, 2H), 2.23 (m, 1H),
2.03 (s, 3H), 2.00 (m, 1H); LCMS (ESI) m/z 571 (M + H)".

Example 168
Preparation of (S)-N,N-Dimethyl-1-(2-(4-(4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-ylthio)phenylamino)-2-
oxoethyl)pyrrolidine-3-carboxamide
[00854] Example 168A: (S)-N,N-dimethylpyrrolidine-3-carboxamide hydrochloride
was prepared using a procedure analogous to that described in Example 126A,

substituting (R)-1-(tert-butoxycarbonyl)pyrrolidine-3-carboxylic acid for the (5)-1-
(tert-butoxycarbonyl) pyrrolidine-3-carboxylic acid used in Example 126A.

[00855] Example 168B: (S)-N,N-dimethyl-1-(2-(4-(4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolo[ 1,2-f][ 1,2,4]triazin-2-ylthio)phenylamino)-2-oxoethyl)pyrrolidine-3-
carboxamide was synthesized as a white solid (25.37 mg, 34%) using a procedure
analogous to that described in Example 126B, substituting (S)-N,N-
dimethylpyrrolidine-3-carboxamide hydrochloride for the (R)-N,N-
dimethylpyrrolidine-3-carboxamide hydrochloride used in Example 126B. 'H NMR
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(300 MHz, DMSO-ds) 8 12.05 (s, 1H), 10.60 (s, 1H), 10.15 (s, 1H), 7.85 (d, 2H), 7.55
(m, 3H), 7.20 (s, 1H), 6.55 (s, 1H), 5.65 (s, 1H), 3.40-3.10 (m, 3H), 3.00 (s, 3H), 3.85
(s, 3H), 3.80 (m, 1H), 2.70 (m, 3H), 2.20 (m, [H), 2.00 (s, 3H), 1.85 (m, 1H); LCMS
(ESI) m/z 520 (M+H)".

Example 169
Preparation of (R)-1-(2-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-
f1{1,2,4]triazin-2-ylthio)phenylamino)-2-oxoethyl)-N-(2,2,2-
trifluoreoethyl)pyrrolidine-3-carboxamide

{00856] Example 169 Step I: To (R)-1-(tert-butoxycarbonyl)pyrrolidine-3-
carboxylic acid (200 mg, 0.929 mmol) in DMF (5 mL) under Ar were added
diisopropylethylamine (0.32 mL, 1.86 mmol) and hydroxybenzotriazole (132 mg,
0.976 mmol) and the mixture was stirred at rt for 5 min. Then EDCI (196 mg, 1.02
mmol) was added and the mixture was stirred for 20 min, then 2,2 2-trifluoroamine
(132 mg, 0.976 mmol) was added and the mixture was stirred at rt over night. The
mixture was partitioned between EtOAc (30 mL) and water (10 mL), and the
separated EtOAc layer was dried over MgSO,, filtered, and concentrated under
reduced pressure. The solid residue was purified by silica gel chromatography eluting
with 12% to 100% EtOAc/ hexanes to afford (R)-tert-butyl 3-(2,2,2-
trifluoroethylcarbamoyl)pyrrolidine-1-carboxylate (170 mg, 0.57 mmol). LCMS (ESI)
m/z 197 M+ H - Boc)".

[00857] Example 169 Step 2: To (R)-tert-butyl 3-(2,2,2-
trifluoroethylcarbamoyl)pyrrolidine-1-carboxylate (170 mg, 0.57 mmol) in EtOAc
was added 4N HCl/dioxane and the mixture was stirred at rt for 2 h. The mixture was
concentrated under reduced pressure and the residue was triturated with EtOAc and
anhydrous dicthyl ether to afford (R)-N-(2,2,2-trifluorocthyl)pyrrolidine-3-
carboxamide hydrochloride (110 mg, 0.56 mmol). LCMS (ESI) m/z 197 (M + H)".

[00858] Example 169 Step 3: (R)-1-(2-(4-(4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolo[1,2-f][ 1,2 ,4]triazin-2-ylthio)phenylamino)-2-oxoethyl)-N-(2,2,2-
trifluoroethyl)pyrrolidine-3-carboxamide (35.0 mg, 34%) was synthesized using a
procedure analogous to that described in Example 018B, substituting (R)-N-(2,2,2-

trifluoroethyl)pyrrolidine-3-carboxamide hydrochloride for the pyrrolidine derivative
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used in Example 018B. 'H NMR (300 MHz, DMSO-ds) § 12.01 (s, 1H), 10.60 (s,
1H), 10.08 (s, LH), 8.55 (1, LH), 7.80 (d, 2H), 7.55-7.60 (m, 3H), 7.2 (br s, 1H), 6.55
(q, LH), 5.65 (s, 1H), 3.8-3.99 (m, 2H), 3.60 (br s, 1H), 3.10 (brs, 1), 2.60-3.0 (m,
SH), 2.03 (s, 3H), 1.90 (s, 2H); LCMS (ESI) m/z 572 (M - HY.

Example 170
Preparation of (R)-N-(2-(4,4-Difluoropiperidin-1-yl)ethyl)-1-(2-(4-(4-(S-methyl-
1H—pyrazol—3-ylamino)pyrrolo[1,2-1][1,2,4]triazin-z-ylthio)phenylamino)-z-
oxoethyl)pyrrolidine-3-carboxamide
[00859] Example 170 Step 1: To DMF (5 mL) purged with Ar were added (R)-1-
(tert-butoxycarbonyl)pyrrolidine-3-carboxylic acid 200 mg, 0.93 mmol),
diisopropylethylamine 0.32 mL, 1.86 mmol), and HATU (371 mg, 0.98 mmol) and
the mixture was stirred at rt for 20 min. Then 2-(4,4-difluoropiperidin-1-
ylethanamine (160 mg, 0.98 mmol) was added and the mixture was stirred at rt for
1.5 h, then partitioned between EtOAc (20 mL) and water (10 mL). The separated
EtOAc layer was dried over MgSOs,, filtered, and concentrated under reduced
pressure to afford (R)-tert-butyl 3-(2-(4,4-difluoropiperidin-1-
yDethylcarbamoy!)pyrrolidine- L -carboxylate (330 mg, 0.91 mmol). LCMS (ESI) m/z
362 M+ H)

100860] Example 170 Step 2: (R)-N-(2-(4,4-difluoropiperidin-1-
yl)ethyl)pyrrolidine-3-carboxamide (238 mg, 0.91 mmol) was prepared using a
procedure analogous to that described in Example 169 Step 2, substituting (R)-tert-
butyl 3-(2-(4,4-difluoropiperidin-1-yl)ethylcarbamoyl)pyrrolidine-1-carboxylate from
the previous step for the (R)-tert-butyl 3-(2,2,2-trifluoroethylcarbamoyl)pyrrolidine-1-
carboxylate used in Example 169 Step 2. LCMS (ESI) m/z 262 (M + H)"

[00861] Example 170 Step 3: (R)-N-(2-(4,4-Difluoropiperidin-1-yl)ethyl)-1-(2-(4-
(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[ 1,2-f][ 1,2 4]triazin-2-
ylthio)phenylamino)-2-oxoethyl)pyrrolidine-3-carboxamide (21.5 mg, 22%) was
synthesized using a procedure analogous to that described in Example 018B,
substituting (R)-N-(2-(4,4-difluoropiperidin-1-yl)ethyl)pyrrolidine-3-carboxamide for
the pyrrolidine derivative used in Example 013B. 'H NMR (300 MHz, DMSO-ds) &
12.01 (s, 1H), 10.60 (s, 1H), 10.13 (s, 1H), 7.80 (d, 3H), 7.49-7.60 (m, 31II), 7.20 (br s,
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tH), 6.50-6.60 (m, 1H), 5.65 (brs, 1H), 3.37-3.40 (m, 2H), 3.17-3.23 (m, 2H), 2.70-
2.92 (m, TH), 2.27 (br s, 2H), 2.03 (s, 3H), 1.84-2.0 (m, 8H); LCMS (ESI) m/z 574 (M
+ H)".
Example 171
Preparation of (S)-1-(2-(4-(4-(5-Methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-
f1{1,2,4]triazin-2-ylthio)phenylamino)-2-oxoethyl)-N-(2,2,2-
trifluoroethyl)pyrrolidine-3-carboxamide

[00862] Example 171 Step 1: (S)-tert-butyl 3-(2,2,2-
trifluoroethylcarbamoyl)pyrrolidine- 1 -carboxylate (160 mg, 0.54 mmol) was
synthesized using a procedure analogous to that descnbed in Example 169 Step 1,
substituting (S)-1-(tert-butoxycarbonyl)pyrrolidine-3-carboxylic acid for the (R)-1-
(tert-butoxycarbonyl)pyrrolidine-3-carboxylic acid used in Example 169 Step 1.
(LCMS (ESI) m/z 197 (M + H - Boc)".

[00863] Example 171 Step 2: (S)-N-(2,2,2-trifluoroethyl)pyrrolidine-3-carboxamide
(120 mg, 0.61 mmol) was synthesized using a procedure analogous to that described
in Example 169 Step 2, substituting (S)-tert-butyl 3-(2,2,2-
trifluoroethylcarbamoyl)pyrrolidine-1-carboxylate for the (R)-tert-butyl 3-(2,2,2-
trifluorocthylcarbamoyl)pyrrolidine-1-carboxylate used in Example 169 Step 2.
LCMS (ESD) m/z 197 (M + H)".

[00864] Example 171 Step 3: (S)-1-(2-(4-(4-(5-Methyl-1H-pyrazol-3-
ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-ylthio)phenylamino)-2-oxoethyl)-N-(2,2,2-
trifluoroethyl)pyrrolidine-3-carboxamide (46.1 mg, 45%) was synthesized using a
procedure analogous to that described in Example 018B, substituting (S)-N-(2,2,2-
trifluoroethyl)pyrrolidine-3-carboxamide for the pyrrolidine derivative used in
Example 018B. 'H NMR (300 MHz, DMSO-ds) 5 12.04 (s, 1H), 10.60 (s, 1H), 10.08
(s, 1H), 8.55 (t, 1H), 7.80 (d, 2H), 7.55-7.60 (m, 3H), 7.2 (br,s, 1H), 6.55 (g, 1H), 5.65
(s, 1H), 3.86-3.98 (m, 3H), 2.90 (brs, 1H), 2.65-2.95 (m, 6H), 2.03 (s, 3H), 1.90-1.98
(m, 1H); LCMS (ESI) m/z 574 (M + H)".

Example 172
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Preparation of (R)-2-(3-(3,3-Diflucropyrrolidine-1-carbonyl)pyrrolidin-1-yl)-N-
(4-(6-methyl-4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-
yithio)phenylhacetamide

[00865] Example 172A: 2-Chloro-N-(4-(6-methyl-4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolo[1,2-f}[1,2,4]triazin-2-ylthio)phenyl)acetamide was synthesized using
a procedure analogous to those described in Examples 182 C-J, substituting ethyl 4-
methyl-1 H-pyrrole-2-carboxylate for the methyl 4-chloro-1H-pyrrole-2-carboxylate
used in Example 182C. '"H NMR (300 MHz, DMSO-ds) 5 12.01 (s, 1H), 10.55 (s,
1H), 10.45 (s, 1H), 7.72 (d, 2H), 7.58 (m, 2H), 7.42 (s, 1H), 7.00 (s, 1H), 5.59 (s, IH),
4.28 (s, 2H), 2.19 (s, 3H), 2.02 (s, 3H); LCMS (ESI) m/z 428 (M+H)".

[00866] Example 172B: (R)-2-(3-(3,3-difluoropyrrolidine-1-carbonyl)pyrrolidin-1-
y1)-N-(4-(6-methyl-4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[ 1,2-f][1,2,4]triazin-2-
ylthio)phenyl)acetamide was synthesized as a white solid (51.59 mg, 62 %) using a
procedure analogous to that described in Example 126B, substituting (R)-(3,3-
difluoropyrrolidin-1-yl)(pyrrolidin-3-yl)methanone hydrochloride from Example
128A for the (R)-N,N-dimethylpyrrolidine-3-carboxamide hydrochloride used in
Example 126B, and substituting 2-chloro-N-(4-(6-methyl-4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolo[ 1,2-][1,2,4]triazin-2-ylthio)phenyl)acetamide from Example 172A
for the 2-chloro-N-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[ I ,2-
f][1,2,4]triazin-2-ylthio)phenyl)acetamide used in Example 126B. "H NMR (300
MHz, DMSO-ds) 8 12.00 (s, 1H), 10.45 (s, 1H), 10.10 (s, 1H), 7.80 (d, 2H), 7.55 (m,
2H), 7.40 (s, 1H), 7.00 (s, 1H), 5.60 (s, 1H), 3.95 (t, 1H), 3.75 (m, 2H), 3.55 (t, I H),
3.45-3.10 (m, 3H), 2.85-2.65 (m, 4H), 2.40 (m, 2H), 2.20 (s, 3H), 2.15 (m, 1H), 2.05
(s, 3H), 1.90 (m, 1H); LCMS (ESI) m/z 596 (M+H)".

Example 173
Preparation of (R)-N-Cyclopentyl-1-(2-(4-(6-methyl-4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-ylthio)phenylamino)-2-
oxoethyl)pyrrolidine-3-carboxamide
[00867] (R)-N-cyclopentyl-1-(2-(4-(6-methyl-4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolo[ 1,2-f][1,2,4]triazin-2-ylthio)phenylamino)-2-oxoethyl)pyrrolidine-3-
carboxamide was synthesized as a white solid (27.46 mg, 34 %) using a proccdure

analogous to that described in Example 126B, substituting pyrrolidine-3-carboxylic
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acid cyclopentylamide hydrochloride for the (R)-N,N-dimethylpyrrolidine-3-
carboxamide hydrochloride used in Example 126B, and substituting 2-chloro-N-(4-(6-
methyl-4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo{ 1,2-f]{ 1,2, 4]triazin-2-
ylthio)phenyl)acetamide from Example 172A for the 2-chloro-N-(4-(4-(5-methyl-1H-
pyrazol-3-ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-ylthio)phenyl)acetamide used in
Example 126B. "H NMR (300 MHz, DMSO-d;) & 12.00 (s, 111), 10.45 (s, 111), 10.10
(s, 1H), 7.80 (d, 3H), 7.55 (m, 2H), 7.40 (s, 1H), 7.00 (s, [ H), 5.60 (s, 1H), 4.00 (m,
1H), 3.40-3.15 (m, 3H), 2.90-2.60 (m, 5H), 2.20 (s, 3H), 2.05-1.90 (m, SH), 1.85-1.25
(m, 7H); LCMS (ESI) m/z 574 (M+H)".

Example 174
Preparation of (R)-2-(3-(3,3-Difluoropiperidine-1-carbonyl)pyrrolidin-1-yl)-N-
(4-(6-methyl-4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f][1,2 4] triazin-2-
ylthio)phenyl)acetamide

[00868] (R)-2-(3-(3,3-difluoropiperidine-1-carbonyl)pyrrolidin- [ -yl)-N-(4-(6-
methyl-4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[ 1,2-f]{1,2,4 triazin-2-
ylthio)phenyl)acetamide was synthesized as a white solid (27.04 mg, 32 %) using a
procedure analogous to that described in Example 126B, substituting (3,3-difluoro-
piperidin-1-yl)-pyrrolidin-3-yl-methanone hydrochloride for the (R)-N,N-
dimethylpyrrolidine-3-carboxamide hydrochloride used in Example 126B, and
substituting 2-chloro-N-(4-(6-methyl-4-(5-methyl- 1 H-pyrazol-3-ylamino)pyrrolo[1,2-
f][1,2,4]triazin-2-ylthio)phenyl)acetamide from Example 172A for the 2-chloro-N-(4-
(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[ 1,2-f][ 1,2 4 Jtriazin-2-
ylthio)phenyl)acetamide used in Example 126B. 1H NMR (300 MHz, DMSO-dé6) ¢
12.00 (s, 1H), 10.45 (s, [H), 10.10 (s, 1H), 7.80 (d, 2H), 7.60 (d, 2H), 7.40 (s, |H),
7.00 (s, 1H), 5.60 (s, 1H), 3.80 (t, 2H), 3.50 (brs, 2H), 3.40-3.15 (m, 3H), 2.85-2.65
(m, 4H), 2.20 (s, 3H), 2.15-1.95 (m, 6H), 1.85 (m, 1H), 1.70-1.55 (m, 2H); LCMS
(ESI) m/z 610 (M+H)".

Example 175
Preparation of (R)-N-(2-(4,4-Difluoropiperidin-1-yl)ethyl)-1-(2-(4-(6-methyl-4-(5-
methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f}[1,2 4] triazin-2-ylthio)phenylamino)-
2-oxoethyl)pyrrolidine-3-carboxamide

[00869] Example 175A: (R)-N-(2-(4,4-difluoropiperidin-1-yhethyl)pyrrolidine-3-
carboxamide hydrochloride was prepared using a procedure analogous to that
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described in Example 126A, substituting 2-(4,4-difluoropiperidin- 1 -yl)ethanamine for

the dimethylamine used in Example 126A.

[00870] Example 175B: (R)-N-(2-(4,4-difluoropiperidin- 1 -yl)ethyl)-1-(2-(4-(6-
methyl-4-(5-methyl-111-pyrazol-3-ylamino)pyrrolo[1,2-f][ 1,2,4]triazin-2-
ylthio)phenylamino)-2-oxoethyl)pyrrolidine-3-carboxamide was synthesized as a
white solid (28.42 mg, 31 %) using a procedure analogous to that described in
Example 126B, substituting (R)-N-(2-(4,4-difluoropiperidin-1-yl)ethyl)pyrrolidine-3-
carboxamide hydrochloride for the (R)-N,N-dimethylpyrrolidine-3-carboxamide
hydrochloride used in Example 126B, and substituting 2-chloro-N-(4-(6-methyl-4-(5-
methyl- 1 H-pyrazol-3-ylamino)pyrrolo[ 1,2-f][1,2,4]triazin-2-ylthio)phenyl)acctamide
from Example 172A for the 2-chloro-N-(4-(4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolo[ 1,2-f][1,2,4]triazin-2-ylthio)phenyl)acctamide used in Example
126B. 'H NMR (300 MHz, DMSO-ds) & 12.00 (s, 1H), 10.45 (s, 1H), 10.10 (s, 1H),
7.80 (d, 3H) 7.55 (d, 2H), 7.40 (s, 1H), 7.00 (s, 1H), 5.60 (s, 1H), 3.40-3.30 (m, 3H),
3.25-3.10 (m, 3H), 2.90-2.60 (m, 6H), 2.35-2.50 (m, 3H), 2.20 (s, 3H), 2.00 (s, 3H),
2.10-1.80 (m, 6H); LCMS (ESI) m/z 653 (M+H)".

Example 176
Preparation of (R)-N-Cyclopropyl-1-(2-(4-(6-methyl-4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-ylthio)phenylamino)-2-
oxoethyl)pyrrolidine-3-carboxamide

[00871] (R)-N-cyclopropyl-1-(2-(4-(6-methyl-4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolo[1,2-f][1 ,2,4]triazin-2-ylthio)phenylamino)-2-oxoethyl)pyrrolidine-3-
carboxamide was synthesized as a white solid (40.24 mg, 53 %) using a procedure
analogous to that described in Example 126B, substituting (R)-N-
cyclopropylpyrrolidine-3-carboxamide hydrochloride for the 4-(R)-N,N-
dimethylpyrrolidine-3-carboxamide hydrochloride used in Example 126B, and
substituting 2-chloro-N-(4-(6-methyl-4-(5-methyl- 1 H-pyrazol-3-ylamino)pyrrolo[1,2-
f][1,2.4]triazin-2-ylthio)phenyl)acetamide from Example 172A for the 2-chloro-N-(4-
(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[ 1,2-f][ 1,2 4]triazin-2-
ylthio)phenyl)acetamide used in Example 126B. 'H NMR (300 MHz, DMSO-d) &
12.00 (s, 1H), 10.45 (s, 1H), 10.05 (s, 1H), 7.95 (d, 1H), 7.80 (d, 2H) 7.55 (d, 2H),
7.40 (s, 1H), 7.00 (s, 1H), 5.60 (s, 1H), 3.40-3.20 (m, 3H), 2.85-2.10 (m, 6H), 2.20 (s,
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3H), 2.05-1.85 (m, 4H), 0.65-0.55 (m, 2H), 0.40-0.30 (m, 2H); LCMS (ESI) m/z 546
(M+H)".

Example 177
Preparation of (R)-N-tert-Butyl-1-(2-(4-(4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolo[1,2-f][1,2 4]triazin-2-ylthio)phenylamino)-2-
oxoethyl)pyrrolidine-3-carboxamide
[00872] Example 177 Step 1: (R)-tert-butyl 3-(tert-butylcarbamoyl)pyrrolidine-1-
carboxylate (190 mg, 0.70 mmol) was synthesized using a procedure analogous to that
described in Example 169 Step 1, substituting tert-butylamine for the 2,2,2-

trifluoroethylamine used in Example 169 Step 1. LCMS (ESI) m/z 293 (M + Na)™.

[00873] Example 177 Step 2: (R)-N-tert-butylpyrrolidine-3-carboxamide
hydrochloride (160 mg, 0.94 mmol) was synthesized using a procedure analogous to
that described in Example 169 Step 2, substituting (R)-tert-butyl 3-(tert-
butylcarbamoyl)pyrrolidine- 1-carboxylate for the (R)-tert-butyl 3-(2,2,2-
trifluoroethylcarbamoy!)pyrrolidine-1-carboxylate used in Example 169 Step 2.
LCMS (ESD) m/z 171 (M + H)".

[00874] Example 177 Step 3: (R)-N-tert-Butyl-1-(2-(4-(4-(5-methyl- | H-pyrazol-3-
ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-ylthio)phenylamino)-2-oxoethyl)pyrrolidine-3-
carboxamide (60.1 mg, 52%) was synthesized using a procedure analogous to that
described in Example 018B, substituting (R)-N-tert-butylpyrrolidine-3-carboxamide
for the pyrrolidine derivative used in Example 018B. 'H NMR (300 MHz, DMSO-d;)
8 12.04 (s, 1H), 10.61 (s, 1H), 10.10 (s, 1H), 7.81 (d, 2H), 7.5-7.68 (m, 3H), 7.45 (s,
1H), 7.21 (br,s, 1H), 6.55 (t, 1H), 5.65 (s, 1H), 3.25(s, 1H), 2.60-2.90 (m, 5H), 2.04(s,
3H), 1.90-1.95 (m, 3H), 1.21 (s, 9H); LCMS (ESI) m/z 548 (M+H)".

Example 178
Preparation of 2-((R)-3-(2-(Pyrrolidin-1-yl)ethoxy)pyrrolidin-1-yl)-~N-(4-(4-(5-
methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-
ylthio)phenyl)acetamide

[00875] Example 178A: A mixture of pyrrolidine (5 g, 70.3 mmol) and 25% aq

NaOH (14.2 mL) in acetone (140 mL) was stirred at rt, then cooled to 0 °C, after

which [-bromo-2-chloroethane (10 g, 70.3 mmol) was added slowly. The mixture
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was stirred at rt overnight then concentrated under reduced pressure at 20 °C. The
residue was diluted with water and extracted with DCM. The organic layer was
washed with 0.1 M HCI several times, then washed with brine, dried over MgSOs.,
filtered, and concentrated under reduced pressure to afford 1-(2-chloroethyl)
pyrrolidine as a yellow oil (1.65 g, 35%). "H NMR (400 MHz, CDCls) 8 3.61 (t, 2H),
2.83 (t, 2H), 2.58 (m, 4H), 1.80 (m, 4H). LCMS (ESI) m/z 134 (M+H)".

[00876] Example 178B: To a stirring solution of (R)-benzyl 3-hydroxypyrrolidine-
1-carboxylate (1.10 g, 5 mmol) in DMF (10 mL) at 0 °C was added 60% NaH (240
mg, 6 mmol) and the mixture was stirred at 0 °C for 10 min. A solution of 1-(2-
chloroethyl) pyrrolidine from Example 178A (1.65 g, 12.3 mmol) in DMF (5 ml) was
added at 0 °C and the mixture was stirred at rt overnight. Water was added, and the
mixture was extracted with EtOAc. The organic layer was dried over sodium sulfate,
filtered, and concentrated under reduced pressure. The residue was purified by silica
gel chromatography eluting with 100% DCM to 100:10 DCM/MeOH to afford (R)-
benzyl 3-(2-(pyrrolidin-1-yl)ethoxy)pyrrolidine-1-carboxylate as a yellow oil (150
mg, 9%). LCMS (ESI) m/z 319 (M+H)".

[00877] Example 178C: A mixture of (R)-benzyl 3-(2-(pyrrolidin-1-
yl)ethoxy)pyrrolidine-1-carboxylate (120 mg, 0.38 mmol) and 10% Pd/C (20 mg) in
MeOH (10 mL) was stirred under H; (2 atm) at rt overnight Then the mixture was
filtered and the filtrate was concentrated under reduced pressure to afford 1-(2-((R)-
pyrrolidin-3-yloxy) ethyl)pyrrolidine as a ycllow oil (75 mg), which was used directly
in the next step. LCMS (ESI) m/z 185 (M+H) .

[00878] Example 178D: A mixture of 1-(2-((R)-pyrrolidin-3-
yloxy)ethylypyrrolidine (75 mg), N-(4-(4-(5- methyl-1H-pyrazol-3-
ylamino)pyrrolo[ 1,2-f][1,2,4]triazin-2-ylthio)phenyl)-2-chloroacetamide (100 mg,
0.24 mmol) and Na,CO; (102 mg, 0.96 mmol) in DMF (2 mL) was stirred at rt
overnight. The mixture was partitioned between water and EtOAc, and then organic
layer was dried over MgSOy, filtered, and concentrated under reduced pressure. The
residue was purified by preparative TLC eluting with 10:1 DCM /MeOH to afford 2-
((R)-3-(2-(pyrrolidin-1-y1) ethoxy)pyrrolidin-1-y1)-N-(4-(4-(5-methyl-1/-pyrazol-3-
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ylamino)pyrrolo[1,2-f}{ 1,2,4]triazin-2-ylthio)phenyl)acetamide as a light yellow solid
(15 mg, 11%). '"H NMR (400 MHz, DMSO-d;) 8 12.10 (s, 1H), 10.65 (s, 1H), 10.08
(s, 1H), 7.80 (d, 2H), 7.58 (m, 3H), 6.69-6.52 (m, 1H), 5.66 (s, 1H), 4.14-4.06 (m,
LH), 3.59 (m, 3H), 3.32 (m, 3H), 3.13-2.95 (m, 5H), 2.92-2.85 (q, 1 H), 2.81-2.72 (q,
1H), 2.71-2.59 (m, 2H), 2.05 (m, 4H), 1.83 (m, 4H). LCMS (ESI) m/z 562 (M+H)".

Example 179
Preparation of (R)-N-Isopropyl-1-(2-(4-(4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolo[1,2-f}[1,2,4]triazin-2-ylthio)phenylamino)-2-
oxoethyl)pyrrolidine-3-carboxamide

[00879] Example 179 Step 1: (R)-tert-butyl 3-(isopropylcarbamoyl)pyrrolidine-1-
carboxylate (80 mg, 0.31 mmol) was synthesized using a procedure analogous to that
described in Example 169 Step 1, substituting isopropylamine for the 2,2,2-
trifluoroethylamine used in Example 169 Step 1. LCMS (ESD) m/z 279 (M +H +

Na) .

[00880] Example 179 Step 2: (R)-N-isopropylpyrrolidine-3-carboxamide
hydrochloride (60 mg, 0.38 mmol) was prepared using a procedure analogous to that
described in Example 169 Step 2, substituting (R)-tert-butyl 3-
(isopropylcarbamoyl)pyrrolidine- 1 -carboxylate from the previous step (60 mg, 0.38
mmol) for the (R)-tert-butyl 3-(2,2,2-trifluorocthylcarbamoyl)pyrrolidine-1 -
carboxylate used in Example 169 Step 2. LCMS (ESI) m/z 157 (M + H)".

[00881] Example 179 Step 3: (R)-N-Isopropyl-1-(2-(4-(4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolo{1,2-f][1,2,4]triazin-2-ylthio)phenylamino)-2-oxoethyl)pyrrolidine-3-
carboxamide (40.1 mg, 56%) was synthesized using a procedure analogous to that
described in Example 018B, substituting (R)-N-isopropylpyrrolidine-3-carboxamide
hydrochloride for the pyrrolidine derivative used in Example 018B. '"H NMR (300
MHz, DMSO-ds) 6 12.04 (s, 1H), 10.59 (s, tH), 10.12 (s, 1H), 7.81 (d, 2H), 7.70 (d,
1H), 7.55 (d, 3H), 7.21 (br s, 1H), 6.56 (br s, 1H), 5.60 (s, 1H), 3.37 (s, 1H), 3.23 (s,
IH), 3.18 (s, 1H), 2.60-2.86 (m, 6H), 2.27 (s, 1H), 2.03 (s, 3H), 1.02-1.35 (m, 6H);
LCMS (ESI) m/z 534 M + H)".

Example 180
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Preparation of (R)-N-Cyclobutyl-1-(2-(4-(4-(S-methyl-1H-pyrazol-3-
ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-ylthio)phenylamino)-2-
oxoethyl)pyrrolidine-3-carboxamide
[00882] Example 180 Step 1: (R)-tert-Butyl 3-(cyclobutylcarbamoyl)pyrrolidine-1-
carboxylate (190 mg, 0.70 mmol) was synthesized using a procedure analogous to that

described in Example 169 Step 1, substituting cyclobutylamine for the 2,2,2-
trifluoroethylamine used in Example 169 Step 1. LCMS (ESI) m/z291 (M +H+

Na)™.

[00883] Example 180 Step 2: (R)-N-cyclobutylpyrrolidine-3-carboxamide
hydrochloride (170 mg, 1.01 mmol) was prepared using a procedure analogous to that
described in Example 169 Step 2, substituting (R)-tert-butyl 3-
(cyclobutylcarbamoyl)pyrrolidine-1-carboxylate (190 mg, 0.70 mmol) for the (R)-
tert-butyl 3-(2,2,2-trifluorocthylcarbamoyl)pyrrolidine- 1 -carboxylate used in Example
169 Step 2. LCMS (ESD) m/z 169 (M + H)".

[00884] Example 180 Step 3: (R)-N-Cyclobutyl-1-(2-(4-(4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolo[1,2-f]{1 ,2,4]triazin-2-ylthio)phenylamino)-2-oxoethyl)pyrrolidine-3-
carboxamide (21.8 mg, 19%) was synthesized using a procedure analogous to that
described in Example 018B, substituting (R)-N-cyclobutylpyrrolidine-3-carboxamide
hydrochloride for the pyrrolidine derivative used in Example 018B. 'H NMR (300
MHz, DMSO-ds) § 12.04 (s, 1H), 10.60 (s, 1H), 10.12 (s, 1H), 8.10 (d, 1H),7.81 (d,
2H), 7.58 (d, 3H), 7.21 (br,s, 1H), 6.57 (g, 1H), 5.65 (s, 1H), 4.10-4.30 (m, [H), 3.25
(s, 1H), 3.19 (s, 1H), 2.60-2.86 (m, 5H), 2.1-2.15 (m, 2H), 2.03 (s, 3H), 1.80-1.95 (m,
4H), 1.55-1.65 (m, 2H); LCMS (ESI) m/z 546 (M + H)'.

Example 181
Preparation of 2-((R)-3-((S)-4,4-difluoro-2-(hydroxymethyl)pyrrolidine-1-
carbonyl)pyrrolidin-l-yl)-N-(4-(6-methyl-4-(5-methyl—1H-pyrazol-3-
ylamino)pyrrolo{1,2-f] [1,2,4]triazin-2-ylthio)phenyl)acetamide
[00885] 2-((R)-3-((S)-4,4-difluoro-2-(hydroxymethyl)pyrrolidine-1-
carbonyl)pyrrolidin-1-yl)-N-(4-(6-methyl-4-(5-methyl- 1 H-pyrazol-3-
ylamino)pyrrolo[l,Z—f][l,2,4)triazin-2-ylthio)phcnyl)acctamide was synthesized as a

white solid (25 mg, 53 %) using a procedure analogous to that described in Example
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126B, substituting ((S)-4,4-difluoro-2-(hydroxymethylpyrrolidin-1-y((R)-
pyrrolidin-3-yDmethanone hydrochloride for the N, N-dimethylpyrrolidine-3-
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carboxamide hydrochloride used in Example 126B, and the 2-chloro-N-(4-(6-methyl-

4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[ 1,2-f][ 1,2,4]triazin-2-
ylthio)phenyl)acetamide from Example 172A for the 2-chloro-N-(4-(4-(5-methyl-1 H-

pyrazol-3-ylamino)pyrrolo[1,2-f}{1,2

,4]triazin-2-ylthio)phenyl)acetamide used in

Example 126B. 'H NMR (300 MHz, DMSO-ds) 8 12.00 (s, 1H), 10.45 (s, LH), 10.10
(d, 1H), 7.85 (d, 1H), 7.55 (d, 2H) 7.40 (s, 1H), 7.00 (s, 1H), 5.60 (s, 1H), 4.90 (t,

1H), 4.35-3.95 (m, 1H), 3.90-3.70 (s, 1H), 3.60-3.10 (m, 6H), 2.90-2.60 (m, SH), 2.25
(m, 7H), 1.90-1.60 (m, 1H); LCMS (ESI) m/z 626 (M+H)".

[00886] The following compound was prepared in a similar manner.

No.

Exam.

Structure

Compound name

LC MS
(M+H)"

181-i

et

/ﬁ/\"
@OY[;

((S)-4,4-difluoro-1-
((R)-1-(2-((4-((6-
methyl-4-((5-methyl-
1H-pyrazol-3-
ylamino)pyrrolo[2,1-
f][1.2.4]triazin-2-
yhthio)phenyl)amino)
2-
oxoethyl)pyrrolidine-
3-carbonyl)pyrrolidin-
2-yDmethyl
dihydrogen phosphate

706

Example 182

Preparation of (R)-1-(2-(4-(6-chloro-4-(5-methyl-1H-pyrazol-3-

ylamino)pyrrolo[1,2-f]{1,2,4]triazin-2-ylthio)phenylamino)-2-oxoethyl)-N-
cyclopropylpyrrolidine-3-carboxamide

[00887] Example 182A: To a stirring solution of 2,2,2-trichloro-1-(1H-pyrrol-2-
yl)ethanone (12.7 g, 60 mmol) in DCM (60 mL) at 0 °C was slowly added sulfuryl

chloride (9.5 g, 70 mmol) and mixture was stirred at rt overnight, then diluted with

DCM (300 mL) and poured onto ice (150 g). The separated organic layer was washed

with saturated ag NaHCO; and brine, then dried over NaSQy, filtered and
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concentrated under reduced pressure. The residue was purified by silica gel
chromatography eluting with 1:10 diethyl ether/hexane to give 2,2,2-trichloro-1-(4-
chloro-1H-pyrrol-2-yl)ethanone as a white solid (9.1 g, 61%). 'H NMR (300 MHz,
CDCly) 6 9.48 (brs, 1H), 7.28 (dd, 1H), 7.12 (dd, [H).

[00888] Example 182B: To a stirring solution of 2,2 2-trichloro-1-(4-chloro-1H-
pyrrol-2-yhethanone (9.1 g, 37 mmol) in MeOH (40 mL) at rt was slowly added
sodium methoxide (2.39 g, 44 mmol) and the mixture was stirred at rt for | h, then
diluted with DCM (400 mL), washed with saturated aq NaHCO; and brine, dried over
NaSQy, filtered, and concentrated under reduced pressure to give methyl 4-chloro-1H-
pyrrole-2-carboxylate as a white solid (5.7 g, 94%). '"H NMR (300 MHz, CDCl) 6
9.31 (brs, 1H), 6.90 (dd, IH), 6.81 (dd, 1H), 3.86 (s, 3H); LCMS (ESI) m/z 160 (M +
H)".

[00889] Example 182C: To a mixture of ammonium chloride (18 g, 340 mmol) and
Et:0 (330 mL) at -10 °C were slowly added ammonium hydroxide (28.2 g, 806
mmol) followed by Clorox (432 mL.). The mixture was stirred at -5 °C for 1 h. The
separated organic layer was washed with brine then stirred with anhydrous K,COj3 at -
78 °C for 1 h to provide ~ 0.3 M chloroamine, which was used directly in the next

step.

[00890] Example 182D: To a solution of methy!l 4-chloro-1H-pyrrole-2-carboxylate
from Example 182B (5.7g, 36 mmol) in DMF (30 mL) at 0 °C was added NaH (2.03
g, 46 mmol) and the mixture was stirred for 1 h. Then ~ 0.3 M chloroamine (168 mL,
50.4 mmol) was added and the mixture was stirred at rt overnight. The mixture was
diluted with EtOAc (300 mL) then washed with saturated aq NaHCO; and brine, dried
over Na;SOs, filtered, and concentrated under reduced pressure to provide methyl 1-
amino-4-chloro- 1 H-pyrrole-2-carboxylate as a white solid (6.08 g, 97%). "H NMR
(300 MHz, CDCl3) 6 6.91 (d, 1H), 6.73 (d, 1H), 5.55 (br s, 2H), 3.83 (s, 3H); LCMS
(BSTy m/z 175 (M + H)".

(00891} Example 182E: To a solution of methyl 1-amino-4-chloro-1H-pyrrole-2-
carboxylate (6.99 g, 40 mmol) in acetic acid (55 mL) at rt was added a solution of
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potassium cyanate (6.80 g, 84 mmol) in water (20 mL) and the mixture was stirre at rt
for 1 h. Water (300 mL) was added and the precipitate was collected by filtration
washing with water to give methy! 4-chloro-1-urcido-1H-pyrrole-2-carboxylate as a

light yellow solid (8.48 g, 98%). LCMS (ESI) m/z 218 (M + H)".

[00892] Example 182F: To methyl 4-chloro-1-ureido-1H-pyrrole-2-carboxylate
(8.48 g, 39 mmol) in EtOH (150 mL) at rt was added potassium hydroxide (4.37 g, 78
mmol), and the mixture was stirred at 60 °C overnight then allowed to cool to rt. The
precipitate was collected by filtration, and then dissolved in water (200 mL). To the
aqueous solution at 0 °C was added concentrated HCI, and the precipitate was
collected by filtration to afford 6-chloropyrrolo[1,2-f][1,2,4]triazine-2,4(1H,3H)-
dione as a white solid (3.2 g, 48%). '"H NMR (300 MHz, DMSO-dj) & 13.09 (br s,
1H), 11.42 (s, 1H), 7.31 (d, 1H), 6.69 (d, 1H); LCMS (ESI) m/z 184 (M - H)".

[00893] Example 182G: To a mixture of 6-chloropyrrolo[1,2-f][1,2,4]triazine-
2.4(1H,3H)-dione (1.00 g, 5.4 mmol) in POCl; (2.0 mL, 21.6 mmol) at rt was slowly
added diisopropylethylamine (0.49 mL, 6.5 mmol), then the mixture was stirred at
125 °C in a sealed tube overnight. After cooling to rt, the mixture was diluted with 50
mL of toluene and the mixture was concentrated under reduced pressure. The residue
was diluted with DCM (100 mL) and poured onto ice (50 g). The separated organic
layer was washed with saturate aq NalHCO; and brine, dried over Na;SOs, filtered and
concentrated under reduced pressure. The residuc was purified by silica gel
chromatography eluting with 1:5 DCM/hexane to give 2,4,6-trichloropyrrolof1,2-
f][1,2,4]triazine as a white solid (0.910g, 76%). "H NMR (300 MHz, CDCl3) 5 7.83 (d
1H), 7.01 (d, 1H); LCMS (EST) m/z 223 (M + H)".

[00894] Example 182H: 2,6-Dichloro-N-(5-methyl-1H-pyrazol-3-yl)pyrrolo[1,2-
f][1,2,4]triazin-4-amine was prepared as a white solid (1.1 g, 95%) using a procedure
analogous to that described in Example 2 Step S, substituting 2,4,6-
trichloropyrrolo[1,2-f][1,2,4]triazine for the 6-nitro 2,4-dichloropyrrolo[1,2-
f][1,2,4]triazine used in Example 2 Step 5. "H NMR (300 MHz, DMSO-dy) 8 12.37 (5,
1H), 11.13 (s, 1H), 7.97 (d, 1H), 7.38 (s, 1H), 6.53 (s, 1H), 2.27 (s, 3H); LCMS (ESD)
m/z 284 (M + H)".
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[00895] Example 182I: 2-(4-Aminophenylthio)-6-chloro-N-(5-methyl-1H-pyrazol-
3-ylpyrrolo[1,2-f][1,2,4]triazin-4-amine was prepared as a white solid (790 mg, 86%)
using a procedure analogous to that described in Example 016A, substituting 2,6-
dichloro-N-(5-methyl-1H-pyrazol-3-yl) pyrrolo[1,2-f][1,2,4]triazin-4-amine from
Example 182H for the 2-chloro-N-(5-methyl-1H-pyrazol-3-yl)pyrrolo[ 1,2-
f][1.2,4]triazin-4-amine used in Example 016A. LCMS (EST) m/z 372 M + H)".

[00896] Example 182J: 2-Chloro-N-(4-(6-chloro-4-(5-methyl- 1H-pyrazol-3-
ylamino)pyrrolo[ 1,2-f][ 1,2,4]triazin-2-ylthio)phenyl)acetamide was prepared as a
white solid (520 mg, 97%) using a procedure analogous to that described in Example
016B, substituting 2-(4-aminophenylthio)-6-chloro-N-(5-methyl- | H-pyrazol-3-
yhpyrrolo[1,2-f]{1,2,4]triazin-4-amine for the 2-(4-aminophenylthio)-N-(5-methyl-
1H-pyrazol-3-yl)pyrrolo[1,2-f][ 1,2 4]triazin-4-amine used in Example 016B. "H NMR
(300 MHz, DMSO-ds) 3 12.10 (s, 1H), 10.74 (s, 1H), 10.57 (s, 1H), 7.81 (s, 1H), 7.66
(dd, 4H), 7.27 (s, 1H), 5.57 (s, 1H), 4.28 (s, 2H), 2.03 (s, 3H); LCMS (ESI) m/z 449
(M+H)".

[00897] Example 182K: (R)-1-(2-(4-(6-Chloro-4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolo{1,2-f][1,2,4] triazin-2-ylthio)phenylamino)-2-oxoethyl)-N-
cyclopropylpyrrolidine-3-carboxamide was prepared as a white solid (103 mg, 73%)
using a procedure analogous to that described in Example 018B, substituting 2-
Chloro-N-(4-(6-chloro-4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[ 1,2-
f][1,2,4]triazin-2-ylthio)phenyl)acetamide from the previous step for the 2-chloro-N-
(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f][ 1 ,2,4]triazin-2-
ylthio)phenyl)acetamide used in Example 018B, and substituting (R)-N-
cyclopropylpyrrolidine-3-carboxamide hydrochloride from Example 151A for the
pyrrolidine derivative used in Example 018B. "H NMR (300 MHz, DMSO-ds) 8 12.10
(s, LH), 10.74 (s, 1H), 10.12 (s, 1H), 7.85 (d, 1H), 7.82 (s, 1H), 7.80 (d, 2H), 7.57 (d,
2H), 7.34 (s, 1H), 5.60 (s, 1H), 3.24 (m, 2H), 2.81-2.50 (m, 6H1), 2.03 (s, 3H), 1.94
(m, 2H), 0.61 (m, 2H), 0.59 (m, 2H); LCMS (ESI) m/z 566 (M + H)".

Example 183
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Preparation of (R)-N-(4-(6-Chloro-4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolo[1,2-f1[1,2,4]triazin-2-ylthio)phenyl)-2-(3-(3,3-
difluoropiperidine-1-carbonyl)pyrrolidin-1-yl)acetamide

[00898] (R)-N-(4-(6-chloro-4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-
f][1,2,4]triazin-2-ylthio)phenyl)-2-(3-(3,3-difluoropiperidine- | -carbonyl)pyrrolidin-1 -
yhacetamide was prepared as a white solid (87 mg, 55%) using a procedure analogous
to that described in Example 018B, substituting 2-chloro-N-(4-(6-chloro-4-(5-methyl-
[H-pyrazol-3-ylamino)pyrrolo[ 1,2-f][1,2,4]triazin-2-ylthio)phenyl)acetamide from
Example 182] for the 2-chloro-N-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[ 1,2-
f][1,2,4]triazin-2-ylthio)phenyl)acetamide used in Example 018B, and substituting
(R)-(3,3-difluoropipcridin- 1-yl)(pyrrolidin-3-yl)methanone hydrochloride from
Example 161 A for the pyrrolidine derivative used in Example 018B. "H NMR (300
MHz, DMSO-ds) 8 12.10 (s, 1H), 10.73 (s, 1H), 10.10 (s, 1H), 7.86 (s, 1H), 7.82 (d,
2H), 7.58 (d, 2H), 7.27 (s, 1H), 7.34 (s, 1H), 5.60 (s, 1H), 3.82 (m, 2H), 3.53 (s, 2H),
3.42-3.21 (m, 3H), 2.73-2.67 (m, 4H), 2.11-2.06 (m, 4H), 2.03 (s, 3H), 2.00-1.51 (m,
4H); LCMS (ESI) m/z 630 (M + H)".
Example 184
Preparation of (R)-1-(2-(4-(6-chloro-4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-ylthio)phenylamino)-2-oxoethyl)-N-(2-(4,4-
difluoropiperidin-1-yl)ethyl)pyrrolidine-3-carboxamide
[00899] (R)-1-(2-(4-(6-Chloro-4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-
f)[1,2,4]triazin-2-ylthio)phenylamino)-2-oxoethyl)-N-(2-(4,4-difluoropiperidin-1-
yDethyl)pyrrolidine-3-carboxamide was prepared as a white solid (110 mg, 65%)
using a procedure analogous to that described in Example 018B, substituting 2-
chloro-N-(4-(6-chloro-4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-
f][1,2,4]triazin-2-ylthio)phenyl)acetamide from Example 182] for the 2-chloro-N-(4-
(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f][ 1,2,4]triazin-2-
ylthio)phenylacetamide used in Example 018B, and substituting (R)-N-(2-(4,4-
difluoropiperidin- 1 -yl)ethyl)pyrrolidine-3-carboxamide hydrochloride from Example
170 Step 2 for the pyrrolidine derivative used in Example 018B. 'H NMR (300 MHz,
DMSO-dy) 8 12.10 (s, 1H), 10.73 (s, 1H), 10.15 (s, 1H), 7.82 (m, 4H), 7.58 (d, 2H),
7.28 (s, 1H), 5.60 (s, [H), 3.39-3.18 (m, 5H), 2.80-2.65 (m, 6H), 2.43-2.41 (m, 3H),
2.03 (s, 3H), 1.99-1.80 (m, 7TH), 2.11-2.06 (m, 4H), 2.03 (s, 3H), 2.00-1.51 (m, 4H);
LCMS (ESI) m/z 673 (M + H)".

300



WO 2011/088045 PCT/US2011/020836

Example 185
Preparation of (R)-1-(2-(4-(6-chloro-4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolo{1,2-f] [1,2,4]triazin-2-ylthio)phenylamino)-2-oxoethyl)-N,N-
dimethylpyrrolidine-3-carboxamide

[00900] (R)—l-(2-(4-(6—Chlor0-4-(S-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-
111 ,2,4]triazin-2-y1thio)phenylamino)—2-oxoethyl)-N,N—dimethylpyrrolidine-3—
carboxamide was prepared as a white solid (110 mg, 65%) using a procedure
analogous to that described in Example 018B, substituting 2-chloro-N-( 4-(6-chloro-4-
(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f][ 1,2 4]triazin-2-
ylthio)phenyl)acetamide from Example 182J for the 2-chloro-N-(4-(4-(5-methyl-1H-
pyrazol-3-ylamino)pyrrolo[ 1,2-f]{1 ,2,4]triazin-2-ylthio)phenyl)acetamide used in
Examplc 018B, and substituting (R)-N,N-dimethylpyrrolidine-3-carboxamide
hydrochloride from Example 126A for the pyrrolidine derivative used in Example
018B. '"H NMR (300 MHz, DMSO-ds) 3 12.11 (s, tH), 10.74 (s, 1H), 10.23 (s, 1H),
7.88 (s, 1H), 7.83 (m, 3H), 7.58 (d, 2H), 7.28 (s, 1H), 5.60 (s, 1H), 3.49-3.22 (m, 4H),
3.02 (s, 3H), 2.90 (s, 3H), 2.78 (m, 3H), 2.10 (m, 1H), 2.03 (s, 3H), 1.90 (m, 1H);
LCMS (ESI) m/z 554 (M + H)™.

Example 186
Preparation of 2-((R)-3-(2-(piperidin-1-yDethoxy)pyrrolidin-1-yl)-N-(4-(4-(5-
methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-
ylthio)phenyl)acetamide

[00901] Example 186A: To a stirring mixture of piperidine (3 g, 35.3 mmol) and
25% aq NaOH (7.1 mL) in acetone (71 mL) at 0 °C was slowly added 1-bromo-2-
chloroethane (5 g, 35.3 mmol), and the mixture was stirred at rt overnight, then
concentrated under reduced pressure at 20 °C. The residue was diluted with water and
extracted with DCM. The organic layer was washed several times with 0.1 M HC],
then washed with brine, dried over sodium sulfate, filtered and concentrated under
reduced pressure to afford 1-(2-chloroethyl) piperidine as a yellow oil (1.70 g, 32%,).
'"H NMR (400 MHz, CDCl;) & 3.59-3.56 (t, 2H), 2.70-2.66 (t, 2H), 2.45-2.43 (t, 4H),
1.61-1.55 (m, 4H), 1.46-1.41 (m, 2H). LCMS (ESI) m/z 148 (M+H)".

[00902] Example 186B: To a stirring solution of (R)-benzyl 3-hydroxypyrrolidine-1-

carboxylate (509 mg, 2.3 mmol) in DMF (4 mL) at 0 °C was added 60% NaH (108
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mg, 2.7 mmol) and the mixture was stirred at 0 °C for 10 min. A solution of 1-(2-
chloroethyl)piperidine (400 mg, 2.7 mmol) in DMF (1.6 mL) was added and the
mixture was stirred at rt overnight. Water was added and the mixture was extracted
with EtOAc. The organic layer was dried over sodium sulfate, filtered, and
concentrated under reduced pressure. The residue was purified by silica gel
chromatography cluting with 100:0 to 100:10 DCM /MeOH to afford (R)-benzyl 3-(2-
(piperidin- 1-yl)ethoxy)pyrrolidine- 1 -carboxylate as a yellow oil (400 mg, 45%). 'H
NMR (400 MHz, CDCl3) & 7.37 (m, 5H), 5.14 (s, 2H), 3.60-3.44 (m, 7H), 2.58-2.54
(m, 2H), 2.45 (m, 4H), 2.04-1.91 (m, 2H), 1.62-1.57 (m, 4H), 1.44-1.43 (m, 2H).
LCMS (ESI) m/z 333 (M+H)".

[00903] Example 186C: A mixture of (R)-benzyl 3-(2-(piperidin-1-
yDethoxy)pyrrolidine- 1-carboxylate (400 mg, 1.20 mmol) and 10% Pd/C (20 mg) in
MeOH (10 mL) was stirred under H; (2 atm) at rt overnight. The mixture was filtered
and the filtrate was concentrated under reduced pressure to afford 1-(2-((R)-
pyrrolidin-3-yloxy)ethyl)piperidine as a yellow oil (250 mg), which was used directly
in the next step. LCMS (ESI) m/z 199 (M+H)".

[00904] Example 186D: A mixturc of 1-(2-((R)-pyrrolidin-3-yloxy)ethyl)piperidine
(100 mg), N-(4-(4-(5- methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-
ylthio)phenyl)-2-chloroacetamide (100 mg, 0.24 mmol) and Na,COs (102 mg, 0.96
mmol) in DMF (2 mL) was stirred at rt overnight, then the mixture was poured into
water and extracted with EtOAc. The organic layer was concentrated under reduced
pressure and the residue was purified by preparative TLC eluting with 10:1 DCM/
MeOH to afford 2-((R)-3-(2-(piperidin-1-yl) ethoxy)pyrrolidin-1-yl)-N-(4-(4-(5-
methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f][ 1,2 4]triazin-2-ylthio)phenyl)acetamide
as a light yellow solid (30 mg, 12%). "H NMR (400 MHz, DMSO-dy) & 12.08 (s, 1H),
10.64 (s, 1H), 10.03 (s, 1H), 7.80-7.78 (d, 2H), 7.58-7.55 (m, 3H), 7.22 (s, 1H), 6.58
(s, 1H), 5.64 (s, 1H), 4.05 (m, 1H), 3.29 (m, 3H), 2.85 (m, |H), 2.71 (m, 1H), 2.60 (m,
3H), 2.06 (m, 4H), 1.73 (m, 2H), 1.51 (i, 4H), 1.37 (m, 3H), 1.25 (m, 3H); LCMS
(ESI) m/z 576 (M+H)".

Example 187
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Preparation of (R)-N-(4-(6-chloro-4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolo{1,2-f][1,2,4]triazin-2-ylthio)phenyl)-2-(3-(3,3-
difluoropyrrolidine-1-carbonyl)pyrrolidin-1-yl)acetamide

[00905] (R)-N-(4-(6-chloro-4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-
f][1,2,4]triazin-2-ylthio)phenyl)-2-(3-(3,3-difluoropyrrolidine- I -carbonyl)pyrrolidin-
1-yl)acetamide was prepared as a white solid (97 mg, 63%) using a procedure
analogous to that described in Example 018B, substituting 2-chloro-N-(4-(6-chloro-4-
(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-
ylthio)phenyl)acetamide from Example 182] for the 2-chloro-N-(4-(4-(5-methyl-1H-
pyrazol-3-ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-ylthio)phenyl)acetamide used in
Example 018B, and substituting (R)-N-(2-(4,4-difluoropiperidin-1-
yl)ethyl)pyrrolidine-3-carboxamide from Example 128A for the pyrrolidine derivative
used in Example 018B. 'H NMR (300 MHz, DMSO-dy) 6 12.11 (s, 1H), 10.74 (s,
1H), 10.23 (s, 1H), 7.96 (s, 1H), 7.84 (m, 3H), 7.58 (d, 2H), 7.28 (s, 1H), 5.61 (s, 1H),
3.96 (t, 1H), 3.76 (m, 2H), 3.69 (t, 1H), 3.58-3.37 (m, 2H), 2.89-2.68 (m, 6H), 2.47
(m, 1H), 2.18 (m, 1H), 2.03 (s, 3H), 1.92 (m, 1H); LCMS (ESI) m/z 616 (M + )"

Example 188
Preparation of (R)-1-(2-(4-(6-chloro-4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-ylthio)phenylamino)-2-oxoethyl)-N-(2,2,2-
trifluoroethyl)pyrrolidine-3-carboxamide
[00906] (R)-1-(2-(4-(6-chloro-4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-
f][1,2,4]triazin-2-ylthio)phenylamino)-2-oxoethyl)-N-(2,2,2-
trifluoroethyl)pyrrolidine-3-carboxamide was prepared as a white solid (101 mg,
66%) using a procedure analogous to that described in Example 018B, substituting 2-
chloro-N-(4-(6-chloro-4-(5-methyl- 1H-pyrazol-3-ylamino)pyrrolo[1,2-
f][1,2,4]triazin-2-ylthio)phenyl)acetamide from Example 182] for the 2-chloro-N-(4-
(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-
ylthio)phenyl)acetamide used in Example 018B, and substituting (R)-N-(2-(4,4-
diftuoropiperidin- 1 -yl)ethyl)pyrrolidine-3-carboxamide from Example 169 Step 2 for
the pyrrolidine derivative used in Example 018B. "H NMR (300 MHz, DMSO-dy) &
12.11 (s, IH), 10.74 (s, 1H), 10.10 (s, LH), 8.57 (s, [H), 7.81 (m, 3H), 7.59 (d, 2H),
7.28 (s, 1H), 5.61 (s, 1H), 4.07-3.85 (m, 2H), 3.37 (t, 2H), 3.01 (m, 1H), 2.89 (m, 2H),
2.80-2.62 (m, 3H), 2.04 (s, 3H), 1.94 (m, 1H); LCMS (ESI) m/z 608 (M + H)".
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Example 189
Preparation of (R)-1-(2-(4-(6-chloro-4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolo{1,2-f}[1,2,4]triazin-2-yithio)phenylamino)-2-oxoethyl)-N-
cyclopentylpyrrolidine-3-carboxamide

[00907] (R)-1-(2-(4-(6-chloro-4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-
f][1,2,4]triazin-2-ylthio)phenylamino)-2-oxoethyl)-N-cyclopentylpyrrolidine-3-
carboxamide was prepared as a white solid (101 mg, 66%) using a procedure
analogous to that described in Example 018B, substituting 2-chloro-N-(4-(6-chloro-4-
(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[ [,2-f][1,2,4]triazin-2-
ylthio)phenyl)acetamide from Example 182] for the 2-chloro-N-(4-(4-(5-mcthyl-1H-
pyrazol-3-ylamino)pyrrolo[ 1,2-f][1,2,4]triazin-2-ylthio)phenyl)acetamide used in
Example 018B, and substituting (R)-N-cyclopentylpyrrolidine-3-carboxamide from
Example 150A for the pyrrolidine derivative used in Example 018B. 'H NMR (300
MHz, DMSO-ds) 8 12.10 (s, 1H), 10.73 (s, 1H), 10.14 (s, 1H), 7.82 (m, 4H), 7.58 (d,
2H), 7.28 (s, 1H), 5.60 (s, 1H), 4.02 (m, 1H), 3.39-3.19 (i, 2H), 2.89-2.63 (m, 5H),
2.03 (s, 3H), 1.99-1.15 (m, 10H); LCMS (ESI) m/z 594 (M + H) .

Example 190
Preparation of 2-((R)-3-(3,3-difluoro-4-hydroxypyrrolidine-1-
carbonyl)pyrrolidin-1-yl)-N-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo|1,2-
f]{1,2,4]triazin-2-ylthio)phenyl)acetamide

[00908] Example 190 Step 1: A mixture of benzyl 4-(benzyloxy)-3.3-
difluoropyrrolidine-1-carboxylate from Example 60B (482.2 mg, 1.39 mmol) and 10
% Pd/C (500 mg) in DMF (10 mL) was stirred under H; at rt for 4 h, then filtered
through Celite washing with MeOH. The filtrate was concentrated to a volume of
ca.7 mL; LCMS (ESI) m/z 214 (M + H)". This solution was added to a mixture of
(R)-1-(tert-butoxycarbonyl)pyrrolidine-3-carboxylic acid (320 mg, 0.1.49 mmol), 1-
hydroxybenzotriazole monohydrate (220.0 mg, 1.63 mmol), ethyl-3-(3-
dimethylaminopropyl) carbodiimide hydrochloride (300 mg, 1.57 mmol), and
triethylamine (0.500 mL, 3.59 mmol) in DCM (3 mL), and the mixture was stirred at
rt for 3 days, then partitioned between EtOAc (80 mL) and saturated aq sodium
bicarbonate (80 mL). The separated aqueous layer was extracted with EtOAc (3 x 80
mL), and then the combined organic phases were washed with brine (2 x 80 mL),

dried over anhydrous magncsium sulfate, filtered and concentrated under reduced
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pressure. The residual oil was purified by silica gel chromatography eluting with 5-
100 % EtOAc/hexanes to afford (R)-fert-butyl 3-(4-(benzyloxy)-3,3-
difluoropyrrolidine-1-carbonyl)pyrrolidine-1-carboxylate as an oil (364.7 mg, 64 %).
LCMS (ESI) m/z 433 (M + Na)'".

[00909] Example 190 Step 2: A mixture of (R)-reri-butyl 3-((R/S)-4-(benzyloxy)-
3,3-difluoropyrrolidine- 1-carbonyl)pyrrolidine-1-carboxylate (364.7 mg, 0.888 mmol)
and 20 % palladium hydroxide on carbon (300 mg) in MeOH (5 mL) was stirred
under H; at rt for 5 h, then filtered through Celite washing with MeOH. The filtrate
was concentrated under reduced pressure to give (R)-fert-butyl 3-(3,3-difluoro-4-
hydroxypyrrolidine-l-carbonyl)pyrrolidine-l-carboxylate as an oil (270.6 mg, 95%),
which was used directly in the next step. LCMS (ESI) m/z 343 (M + Na) .

[00910] Example 190 Step 3: To (R)-tert-butyl 3-(3,3-difluoro-4-
hydroxypyrrolidine- I -carbonyl)pyrrolidine- 1-carboxylate (270.6 mg, 0.845 mmol) in
DCM (5 mL) was added 4 M HCV/1,4-dioxane (2.0 mL, 8.0 mmol) and the mixture
was stirred at rt for 4 h. The mixture was concentrated under reduced pressure to give
(R)-3-(3,3-difluoro-4-hydroxypyrrolidine-1 -carbonyl)pyrrolidinium hydrochloride as
an oil (215 mg, 100%), which was used directly in the next step. LCMS (ESI) m/z
221 M +H)".

[00911] Example 190 Step 4. To (R)-3-(3,3-difluoro-4-hydroxypyrrolidine-1-
carbonyl)pyrrolidinium hydrochloride (53.0 mg, 0.206 mmol) in DMF (1.5 mL) were
added diisopropylethylamine (0.20 mL, 1.21 mmol), sodium iodide (20 mg, 0.133
mmol) and 2-chloro-N-(4-(4-(5-methyl-1 H-pyrazol-3-ylamino)pyrrolo[1,2-
f][1,2,4]triazin-2-ylthio)phenyl)acetamide from Example 016B (70.0 mg, 0.169
mmol), and the mixture was stirred under Ar at 85 °C for 18 h. The mixture was
diluted with MeOH and purified by preparative reverse-phasc HPLC eluting with a
gradient of 20-95% solvent B (0.05% HOAc/CH;CN) in solvent A (0.05%
HOAc/H,0) to afford 2-((R)-3-(3,3-difluoro-4-hydroxypyrrolidine-1-
carbonyl)pyrrolidin- 1-y1)-N-(4-(4-(5-methyl-1 H-pyrazol-3-ylamino)pyrrolo[ 1,2~
f][1,2,4]triazin-2-ylthio)phenyl)acetamide as a solid acctate salt (73.1 mg, 66%).
LCMS (EST) m/z 598 (M + H)". "H NMR (300 MHz, DMSO-dq) 3 11.98 (brs, [H),
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10.61 (s, 1H), 10.09 (s, 1H), 7.83 (d, J = 8.6 Hz, 2H), 7.56-7.59 (m, 3H), 7.21 (m,
LH), 7.58 (m, 1H), 5.65 (m, 1H), 4.30 (m, 1H), 3.53-4.05 (m, 4H), 3.04-3.52 (m, TH),
2.60-2.84 (m, 4H), 2.03 (s, 3H), 1.90 (s, 3H).

Example 191
Preparation of 2-((R)-3-(3,3-difluoro-4-hydroxypyrrolidine-1-
carbonyhpyrrolidin-1-yI)-N-(4-(6-methyl-4-(5-methyl-1H-pyrazol-3-

ylamino)pyrrole[1,2-f][1,2,4]triazin-2-ylthio)phenyl)acetamide
[00912] The acetate salt of 2-((R)-3-(3,3-difluoro-4-hydroxypyrrolidine-1-
carbonyl)pyrrolidin- 1 -y1)-N-(4-(6-methyl-4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-ylthio)phenyl)acetamide was prepared as a
solid (75.1 mg, 68%) using a procedure analogous to that described in Example 190
Step 4, substituting 2-chloro-N-(4-(6-methyl-4-(5-methyl- 1 H-pyrazol-3-
ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-ylthio)phenyl)acetamide from Example 172A
for the 2-chloro-N-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[ 1,2-
f][1,2,4]triazin-2-ylthio)phenyl)acetamide used in Example 190 Step 4. LCMS (ESI)
m/z 612 (M + H)". '"H NMR (300 MHz, DMSO0-de) 6 12.00 (br s, LH), 10.48 (s, 1H),
10.09 (s, 1H), 7.82 (d, J = 8.6 Hz, 2H), 7.56 (d, J = 8.6 Hz, 2H), 7.42 (s, 1H), 7.00 (s,
1H), 5.62 (s, 1H), 4.27 (m, 1H), 3.56-4.05 (m, 4H), 3.06-3.54 (m, 7H), 2.60-2.85 (m,
4H), 2.19 (s, 3H), 2.02 (s, 3H), 1.90 (s, 3H).

Example 192
Preparation of (R)-N-(4-(6-chloro-4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolo[1,2-f][1,2 4]triazin-2-ylthio)phenyl)-2-(3-(3,3-difluoro-4-
hydroxypyrrolidine-1-carbonyl)pyrrolidin-1-yl)acetamide
[00913] (R)-N-(4-(6-chloro-4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-
f][1.2,4]triazin-2-ylthio)phenyl)-2-(3-(3,3-difluoro-4-hydroxypyrrolidine-1-
carbonyl)pyrrolidin-1-yl)acetamide was preparcd as its acetate salt using a procedure
analogous to that described in Example 190 Step 4, substituting 2-chloro-N-(4-(6-
chloro-4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f][ 1,2,4]triazin-2-
ylthio)phenyl)acetamide from Example 182J for the 2-chloro-N-(4-(4-(5-methyl- 1 H-
pyrazol-3-ylamino)pyrrolo[1,2-f][ 1,2 4]triazin-2-ylthio)phenyl)acetamide used in
Example 190 Step 4. Purification by preparative reverse-phase HPLC eluting with a
gradient of 20-95% solvent B (0.05% HOA¢/CH;CN) in solvent A (0.05%
HOACc/H;0) afforded (R)-N-(4-(6-chloro-4-(5-methyl-1H-pyrazol-3-
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ylamino)pyrrolo[ 1,2-f]{1,2,4]triazin-2-ylthio)phenyl)-2-(3-(3,3-difluoro-4-
hydroxypyrrolidine-1-carbonyl)pyrrolidin-1-yl)acetamide as a solid acetate salt (68.1
mg, 63%) LCMS (ESI) m/z 632 (M + H)+. |H NMR (300 MHz, DMSO-d6) 6 12.08
(brs, 1H), 10.78 (brs, 1H), 10.11 (s, IH), 7.80-7.86 (m, 3H), 7.58 (d, ] = 8.6 Hz, 21I),
7.27 (s, 1H), 5.59 (s, 1H), 4.27 (m, 1H), 3.55-4.06 (m, 4H), 3.06-3.54 (m, TH), 2.60-
2.85 (m, 4H), 2.02 (s, 3H), 1.89 (s, 3H).

Example 193
Preparation of 2-((R)-3-((R)-4,4-difluoro-2-(hydroxymethylpyrrolidine-1-
carbonyl)pyrrolidin-1-yl)-N-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-
f]{1,2.4]triazin-2-ylthio)phenyl)acetamide

[00914] Example 193 Step 1: A mixture of (R)-1-(tert-butoxycarbonyl)-4,4-
difluoropyrrolidine-2-carboxylic acid (500.0 mg, 1.99 mmol), tetrahydrofuran (5 mL)
and 1 M borane-tetrahydrofuran complex/THF (3 mL, 3 mmol) was heated under
reflux for 3 h. Acetic acid (1 mL) was added, and then the mixture was partitioned
between EtOAc (50 mL) and brine (50 mL). The dseprated organic layer was washed
with brine (50 mL), dried over MgSOy, filtered concentrated under reduced pressure.
To the residual oil in DCM (5 mL) was added trifluoroacetic acid (2 mL) and the
mixture was stirred at rt for 1 h. The mixture was was concentrated under reduced
pressure and half of the residue was dissolved in DCM, treated with 4N HCl/dioxane
(20 mL), and concentrated under reduced pressure. The DCM dissolution,
HCV/dioxane treatment, and concentration steps were repeated three additional times
to afford (R)-4,4-difluoro-2-(hydroxymethyl)pyrrolidinium hydrochloride as a solid,
which was used directly in the next step. LCMS (ESI) m/z 138 (M + H)™.

[00915] Example 193 Step 2: To (R)-1-(tert-butoxycarbonyl)pyrrolidine-3-
carboxylic acid (62.0 mg, 0.288 mmol) in DMF (0.5 mL) were added
diisopropylethylamine (0.1 mL, 0.605 mmol) and N,N,N',N'-tetramethyl-O-(7-
azabenzotriazol-1-yl)uronium hexafluorophosphate (110 mg, 0.289 mmol), and the
mixture was stirred at rt for 5 min. Then a solution of (R)-4,4-difluoro-2-
(hydroxymethyl)pyrrolidinium hydrochloride (84.0 mg, 0.484 mmol) and
diisopropylethylamine (0.4 mL, 2.42 mmol) in DMF (0.5 mL) was added and the
solution was stirred at rt for 30 min. The mixture was concentrated under reduced

pressure and the residue was purified by silica gel chromatography eluting with 5-
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100% EtQAc/hexanes to afford (R)-tert-butyl 3-((R)-4,4-difluoro-2-
(hydroxymethyl)pyrrolidine- [ -carbonyl)pyrrolidine- 1 -carboxylate as a solid (95.5 mg,
100%). LCMS (ESI) m/z 357 (M + Na)".

[00916] Example 193 Step 3: (R)-3-((R)-4,4-difluoro-2-
(hydroxymethyl)pyrrolidine-1-carbony!l)pyrrolidinium hydrochloride was prepared as
a solid (77.0 mg, 100%) using a procedure analogous to that described in Example
190 Step 3, substituting (R)-fert-butyl 3-((R)-4,4-difluoro-2-
(hydroxymethyl)pyrrolidine- | -carbonyl)pyrrolidine- 1 -carboxylate for the (R)-tert-
butyl 3-(3,3-difluoro-4-hydroxypyrrolidine-1-carbonyl)pyrrolidine- 1 -carboxylate used
in Example 190 Step 3. LCMS (ESI) m/z 235 (M + H)".

[00917} Example 193 Step 4: 2-((R)-3-((R)-4,4-difluoro-2-
(hydroxymethyl)pyrrolidine-1-carbonyl)pyrrolidin-1-yl)-N-(4-(4-(5-methyl- 1 H-
pyrazol-3-ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-ylthio)phenyl)acetamide was
prepared as its acetate salt using a procedure analogous to that described in Example
160 Step 3, substituting (R)-3-((R)-4,4-difluoro-2-(hydroxymethyl)pyrrolidine-1-
carbonyl)pyrrolidinium hydrochloride for the (S)-3-
(cyclopentylcarbamoyl)pyrrolidinium trifluoroacetate used in Example 160 Step 3,
and using a purification gradient of 20-95% solvent B (0.05% HOAc/CH;CN) in
solvent A (0.05% HOAc/H,0) in place of the purification gradient used in Example
160 Step 3. LCMS (ESI) m/z 612 (M + H)". "H NMR (300 MHz, DMSO-d;) 8 11.97
(brs, 1H), 10.61 (s, 1H), 10.17 (s, 1H), 7.79-7.83 (m, 2H), 7.57-7.60 (m, 3H), 7.21
(m, 1H), 7.58 (m, 1H), 5.67 (m, 2H), 4.90-5.18 (m, 1H), 4.26 (m, 1 H), 4.06 (m, H),
3.86 (m, 1H), 3.38-3.66 (m, 4H), 3.23-3.36 (m, 3H), 2.60-3.20 (m, 6H), 2.00-2.20 (m,
4H), 3.79 (s, 3H).

Example 194
Preparation of N-(4-(6-chloro-4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-
f1{1,2.4]triazin-2-ylthio)phenyl)-2-((R)-3-((S)-4,4-difluoro-2-
(hydroxymethyl)pyrrolidine-1-carbonyt)pyrrolidin-1-yl)acetamide

[00918] N-(4-(6-Chloro-4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-

fl[1,2,4]triazin-2-ylthio)pheny!)-2-((R}-3-((S)-4.4-difluoro-2-

(hydroxymethyl)pyrrolidine- 1 -carbonyl)pyrrolidin- 1 -yl)acetamide was synthesized as
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a white solid (15 mg, 53 %) using a procedure analogous to that described in Example
126B, substituting ((S)-4,4-difluoro-2-(hydroxymethyl)pyrrolidin- I-y)((R)-
pyrrolidin-3-yl)methanone hydrochloride for the pyrrolidine-3-carboxylic acid
dimethylamide used in Example 126B, and substituting 2-chloro-N-(4-(6-chloro-4-(5-
methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f][ 1,2,4]triazin-2-ylthio)phenyl)acetamide
from Example 182]J for the 2-chloro-N-(4-(4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolo[1,2-f][ 1,2,4]triazin-2-ylthio)phenyl)acetamide used in Example
126B. 'H NMR (300 MHz, DMSO-d) & 12.00 (s, LH), 10.70 (s, 1H), 10.10 (d, 11I),
7.80 (d, 3H), 7.60 (d, 2H), 7.30 (s, 1H), 5.60 (s, 1H), 4.90 (t, 1H), 4.35-4.00 (m, 2H),
3.90-3.65 (m, 1H), 3.60-3.10 (m, 6H), 2.90-2.60 (m, 5H), 2.20-2.10 (m, 1H), 2.05 (s,
1H), 1.95-1.75 (m, 1H); LCMS (ESI) m/z 646 (M+H)".,

Example 195
Preparation of (R)-1-(2-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-
f][1,2,4]triazin-2-ylthio)phenylamino)-2-oxoethyl)pyrrolidin-3-yl dihydrogen
phosphate

N-NH

HN/“\/)-\ H

\N *ON\”/\N 0

[00919] Step A: To a stirred solution of 3% tetrazole in acetonitrile (7.5 mL) was
added tert-butyl (3R)-3-hydroxycyclopentylcarbamate (300 mg, 1.6 mmol) followed
by dibenzyl diisopropylphosphoramidite (0.72 mL, 1.9 mmol) and the resulting
mixture was stirred at rt for 2 h. After this time the mixture was cooled to 0 °C and m-
CPBA (720 mg, 4.59 mmol) was added. The reaction mixture was stirred at this
temperature for 10 min. then quenched with an aqueous solution of sodium hydrogen
carbonate and extracted three times with EtOAc. The organic layers were combined,
dried over Na;SOy, filtered and concentrated under reduced pressure. The residue was
purified twice by silica gel flash chromatography eluting first with a gradient of 4%
EtOAc in hexanes to 40% EtOAc in hexane and then with a gradient of 100% DCM
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to 10% MeOH in DCM to afford (3R)-tert-butyl 3-
(benzyloxy(phenethoxy)phosphoryloxy)pyrrolidine-1-carboxylate as an oil.

[00920] Step B: A mixture of (3R)-tert-butyl 3-
(benzyloxy(phenethoxy)phosphoryloxy)pyrrolidine- 1 -carboxylate (100 mg, 0.22
mmol) in 4N HCl in 1 ,4-dioxane (3 mL) was heated in a Biotage microwave reactor at
120 °C for 10 min. After cooling to rt, the precipitated solid was treated with EtOAc
(4 mL), filtered and washed with EtOAc. The crude residue was taken in DMF (2 mL)
and treated with N N-diisopropylethylamine (191 pL, 1.1 mmol), KI (73 mg, 0.44
mmol) and 2-chloro-N-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-
f][1,2,4]triazin-2-ylthio)phenyl)acetamide (87 mg, 0.210 mmol) from Example 016B.
The resulting mixture was stirred at rt for 15 h, then heated at 45°C for 2 h and stirred
at rt for additional 15 h. After this time the mixture was heated at 50 °C for 2 h,
cooled to rt and purified by preparative HPLC eluting with a gradient of 20% to 40%
solvent B (0.05% HOAc/CH;CN) in solvent A (0.05% HOAc/H,0) to afford (R)-1-
(2-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[ 1,2-f][1,2,4]triazin-2-
ylthio)phenylamino)-2-oxoethy!)pyrrolidin-3-yl dihydrogen phosphate (12 mg, 10%
over 2 steps).

[00921] 'H NMR (300 MHz, DMSO-ds) 8 10.57 (brs, 1H), 10.49 (brs, 1H), 7.78 (d, J
= 9.0 Hz, 2H), 7.57-7.59 (m, 3H), 7.22 (brs, 1H), 6.58 (brs, 1H), 5.63 (s, IH), 4.77
(brs, 1H), 2.96-3.19 (m, 6H), 2.01-2.20 (m, 6H); LC-MS (ESI) m/z 545 (M + H)".

Example 196

Preparation of (S5)-(4,4-difluoro-1-(2-(4-(4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolo{1,2-f}{1,2,4]triazin-2-ylthio)phenylamino)-2-
oxoethyl)pyrrolidin-2-yl)methyl dihydrogen phosphate

OH
N-NH Oy

A 5o
T2,

[00922] Step A: (S)-tert-butyl 2-((bis(benzyloxy)phosphoryloxy)methyl)-4,4-
difluoropyrrolidine-1-carboxylate was prepared using a procedure analogous to that

described in Example 195 Step A, substituting (S)-tert-butyl 4,4-difluoro-2-
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(hydroxymethyl)pyrrolidine-1-carboxylate for the tert-butyl (3R)-3-
hydroxycyclopentylcarbamate used in Example 195.

[00923] Step B: (S)-(4,4-difluoro-1-(2-(4-(4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolo[1,2-f][1 ,2,4]triazin-2-ylthio)phenylamino)-2-oxocthyl)pyrrolidin-2-
yl)methyl dihydrogen phosphate was prepared as a solid (21 mg, 15% over 2 steps)
using a procedure analogous to that described in Example 195 Step B, substituting
(S)-tert-butyl 2-((bis(benzyloxy)phosphoryloxy )methyl)-4,4-difluoropyrrolidine-1-
carboxylate for the (3R)-tert-butyl 3-
(benzyloxy(phencthoxy)phosphoryloxy)pyrrolidine-1-carboxylate used in Example
195 Step B. 'H NMR (300 MHz, DMSO-dg) 8 10.63 (s, 1H), 10.25 (s, 1H), 7.77-7.80
(d, J=9.0 Hz, 2H), 7.56-7.59 (m, 3H), 7.22 (brs, 1H), 6.58 (brs, H), 5.64 (s, L H),
3.94 (brs, 2H), 3.71-3.76 (m, 2H), 3.39-3.50 (m, 2H), 3.19-3.31 (m, 3H), 2.99-3.08
(m, 2H), 2.18-2.39 (m, 1H), 2.01 (m, 3H); LC-MS (ESI) m/z 545 (M + H)".

Example 197

Preparation of ((1R)-4,4-difluoro-2-((R)-1-(2-(4-(4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolo[1,2-f][1,2,4] triazin-2-ylthio)phenylamino)-2-
oxoethyl)pyrrolidine-3-carhonyl)cyclopentyl)methyl dihydrogen phosphate

[00924] Step A: (3R)-tert-butyl 3-((2R)-2-((bis(benzyloxy)phosphoryloxy)methyl)-
4,4-difluorocyclopentanecarbonyl)pyrrolidine- 1 -carboxylate was prepared (1.25 g,
78%) using a procedure analogous to that described in Example 195 Step A,
substituting (3R)-tert-butyl 3-((2R)-4,4-difluoro-2-
(hydroxymethyl)cyclopentanecarbonyl)pyrrolidine-1-carboxylate from Example
156A for the tert-butyl (3R)-3-hydroxycyclopentylcarbamate used in Example 195.
"H NMR (300 MHz, CDCl;) § 7.27-7.35 (m, 10H), 4.97-5.05 (m, 4H), 4.25-4.43 (m,
2H), 3.88-3.99 (m, 1H), 3.77-3.84 (m, 2H), 3.42-3.51 (m, 3H), 3.26-3.30 (m, 1H),
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2.65-3.00 (m, 1H), 2.38-2.43 (m, 2H), 1.95-2.05 (m, 3H), 1.45 (s, 9H); LC-MS (ESI)
m/z 495 {(M + H) -Boc].

[00925] Step B: To a stirred mixture of (3R)-tert-butyl 3-((2R)-2-
((bis(benzyloxy)phosphoryloxy)methyl)-4,4-
difluorocyclopentanecarbonyl)pyrrolidine-1-carboxylate (1.4 g, 2.35 mmol) in EtOH
(10 mL) was added Pd/C (210 mg) and the resulting mixture stirred under hydrogen at
rt for 2 h. After reaction completion, the mixture was filtered and concentration under
reduced pressure to afford (3R)-tert-butyl 3-((2R)-4,4-difluoro-2-
(phosphonooxymethyl)cyclopentanecarbonyl)pyrrolidine- 1 -carboxylate (850 mg),
which was used in the next step without further purification. LC-MS (ESI) m/z 315
{(M + H) -Boc].

[00926] Step C: A mixture of (3R)-tert-butyl 3-((2R)-4,4-difluoro-2-
(phosphonooxymethyl)cyclopentanecarbonyl)pyrrolidine- 1 -carboxylate (850 mg, 2.05
mmol) in EtOAc and 4N HCl in 1,4-dioxane (15 mL) was stirred at rt for 1 h. After
concentration under reduced pressure the resulting crude material (66 mg, 0.21 mmol)
was taken into DMF (4 mL) and treated with KI (23 mg, 0.14 mmot), N,N-
diisopropylethylamine (0.15 uL, 0.84 mmol) and 2-chloro-N-(4-(4-(5-methyl-1H-
pyrazol-3-ylamino)pyrrolo[1,2-f][ 1,2 4]triazin-2-ylthio)phenyl)acetamide (58 mg,
0.14 mmol) from Example 016B. The resulting mixture was heated under stirring at
40°C for 6 h, then diluted in MeOH and purified by preparative HPLC eluting with a
gradient of 25% to 45% solvent B (0.05% HOA¢/CH;CN) in solvent A (0.05%
HOACc/H;0) to afford ((1R)-4,4-difluoro-2-((R)-1-(2-(4-(4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolo[1,2-f}[1,2,4]triazin-2-ylthio)phenylamino)-2-oxoethyl)pyrrolidine-3-
carbonyl)cyclopentyl)methyl dihydrogen phosphate (50 mg, 52%). '"H NMR (300
MHz, DMSO-ds) 6 10.61 (s, 1H), 7.76-7.82 (m, 2H), 7.58-7.60 (m, 2H), 7.40 (brs,
1H), 6.56-6.58 (m, 1H), 5.65 (s, 1H), 4.40-4.61 (m, 1H), 4.25-4.39 (m, 1H), 3.80-4.25
(m, 4H), 3.61-3.75 (m, 2H), 3.41-3.59 (m, 1H), 3.11-3.41 (m, 2H), 2.85-3.05 (m, 1H),
2.04 (s, 3H); LC-MS (ESI) m/z 692 {(M + H)'].

Example 198
Preparation of ((1R)-4,4-difluoro-2-((R)-1-(2-(4-(6-methyl-4-(5-methyl-1H-
pyrazol-3-ylamino)pyrrole{1,2-1}[1,2 4]triazin-2-yithio)phenylamino)-2-
oxoethyl)pyrrolidine-3-carbonyl)cyclopentyl)methyl dihydrogen phosphate
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[00927] ((1R)-4,4-difluoro-2-((R)-1-(2-(4-(6-methyl-4-(5-methyl- [ H-pyrazol-3-
ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-ylthio)phenylamino)-2-oxoethyl)pyrrolidine-3-
carbonyl)cyclopentyl)methyl dihydrogen phosphate was prepared as a solid (52 mg,
53%) using a procedure analogous to that described in Example 197 Step C,
substituting 2-chloro-N-(4-(6-methyl-4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo{1,2-
f][1,2,4]triazin-2-ylthio)phenyl)acetamide from Example 172A for the 2-chloro-N-(4-
(4-(5-methyl-1H-pyrazoi-3-ylamino)pyrrolo[ 1,2-f][ 1,2,4]triazin-2-
ylthio)phenyl)acetamide used in Example 197 Step C. "H NMR (300 MHz, DMSO-
ds) 8 10.47 (s, 1H), 7.75-7.78 (m, 2H), 7.56-7.59 (m, 2H), 7.41 (s, 1H), 7.00 (s, 1H),
5.61 (s, IH), 4.44-4.61 (m, 1H), 4.29-4.40 (m, 1H), 3.42-4.15 (m, 4H), 3.50-3.75 (m,
3H), 3.10-3.44 (m, 2H), 2.83-3.10 (m, 1H), 2.19 (s, 3H), 2.04 (s, 3H); LC-MS (ESI)
m/z 706 {(M + H)'].

Example 199
Competition binding assay to determine binding constants (K,) of the
compounds against Aurora kinases

[00928] Competition binding assays used herein were developed, validated and
performed as described in Fabian et al., Nature Biotechnology 2008, 23,329-336.
Kinases were produced as fusions to T7 phage (See, Fabian et al. or WO04/015142)
or alternatively, the kinases were expressed in HEK-293 cells and subsequently
tagged with DNA for PCR detection (See, WO08/005310). For the binding assays,
streptavidin-coated magnetic beads were treated with biotinylated affinity ligands for
30 min at rt to generate affinity resins. The liganded beads were blocked with excess
biotin and washed with blocking buffer (SeaBlock (Pierce), | % BSA, 0.05 % Tween
20, 1 mM DTT) to remove unbound ligand and to reduce non-specific binding.
Binding reactions were assembled by combining kinase, liganded affinity beads, and
test compounds in 1 x binding buffer (20 % SeaBlock, 0.17x PBS, 0.05 % Tween 20,

6 mM DTT). Test compounds were prepared as 100 x stocks in DMSO and rapidly
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diluted into the aqueous cnvironment. DMSO was added to control assays lacking a
test compound. Primary screen interactions were performed in polypropylene 384-
well plates in a final volume of 34 pL, while K4 determinations were performed in
polystyrene 96-well plates in a final volume of 135 uL. The assay plates were
incubated at rt with shaking for 1 h, long enough for binding reactions to reach
equilibrium, and the affinity beads were washed extensively with wash buffer (Ix
PBS, 0.05 % Tween 20) to remove unbound protein. The beads were then
resuspended in elution buffer (1x PBS, 0.05 % Tween 20, 2 uM non-biotinylated
affinity ligand) and incubated at rt with shaking for 30 min. The kinase concentration
in the eluates was measured by quantitative PCR. Each kinasc was tested individually
against each compound. Kas were determined using eleven serial threefold dilutions.
[00929] In one embodiment, the compounds provided herein were found to
have Kds of less than about 100 nM against Aurora kinase. In another embodiment,
the compounds provided herein were found to have Kds of less than about 50 nM
against Aurora kinase. In another embodiment, the compounds provided herein were
found to have Kds of less than about 20 nM against Aurora kinase.

[00930] In one embodiment, the compounds provided herein were found to
have Kds of less than about 100 nM against Aurora A kinase. In another
embodiment, the compounds provided herein were found to have Kds of Icss than
about 50 nM against Aurora A kinase. In another embodiment, the compounds
provided herein were found to have Kds of less than about 20 nM against Aurora A
kinase. In another embodiment, the compounds provided herein were found to have
Kds of less than about 10 nM against Aurora A kinase.

[00931] In one embodiment, the compounds provided herein were found to
have Kds of less than about 100 nM against Aurora B kinase. In another
embodiment, the compounds provided herein were found to have Kds of less than
about 50 nM against Aurora B kinase. In another embodiment, the compounds
provided herein were found to have Kds of less than about 20 nM against Aurora B
kinase. In another embodiment, the compounds provided herein were found to have
Kds of less than about 10 nM against Aurora B kinase.

[00932] In one embodiment, the compounds provided herein were found to
have Kds of less than about 100 nM against Aurora C kinase. In another

embodiment, the compounds provided hercin were found to have Kds of less than
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about 50 nM against Aurora C kinase. [n another cmbodiment, the compounds
provided herein were found to have Kds of less than about 20 nM against Aurora C
kinase. In another embodiment, the compounds provided herein were found to have

Kds of less than about 10 nM against Aurora C Kinase.

Example 260
Cell-based assay to determine Histone H3 phosphorylation

[00933] A cellular assay was performed to determine the compounds’ ability to
inhibit a particular function of the Aurora B kinase in human cells, in this case, to
phosphorylate serine 10 of the histone H3 enzyme (HH3) during mitosis. HCT-116
cells derived from a human colorectal carcinoma cell line (ACT# CLL-247) were
grown to 80-90% confluency in McCoy’s SA Complete media (Gibco Cat#l16600-108
) supplemented with 10% FBS and Penicillin (100U/mL)/Streptomycin (100ug/mL)
and seeded at a concentration of 4x10* cells/well into pre-warmed 96-well poly-d-
lysine-coated plates, and then incubated at 37°C, 5% CO, for 4 to 6 h. At the end of
the incubation period, nocodazole was added to the wells and maintained at a final
concentration of 66 ng/mL, to arrest the cells in mitosis. The cells were incubated
with nocodazole overnight at 37°C, 5% CO, for 16 to 18 h. At the end of the
incubation period, the cells were added to a 96-well propylene plate containing
compounds in DMSO that were serially diluted three-fold down the row nine times
for the generation of a nine-point curve. The cells were treated with compound for 2
hat 37°C, 5% CO,. To harvest the HH3 protein, media was first aspirated from cells
and the plate washed with cold PBS. The cells were lysed with cell extraction buffer
(Biosource, Cat #FNN0011) supplemented with phosphatase inhibitor (Roche Cati# 11
83 580 001), and the plate shaken at 5°C for 30 min followed by centrifugation at
3000xg for 20 min. The samples were then transterred to a Nunc PS 96-well plate
and diluted in Standard Dilution Buffer provided in the Path Scan® Phospho Histone H3
(Ser 10) Sandwich Elisa Kit (Cell signaling Cat# 7155). The diluted samples were directly
used following the protocol for the Path Scan® Phospho Histone H3 (Ser 10) Sandwich
Elisa Kit. The phosphorylation state of HH3 was detected using an anti-phospho-
Histone H3 (Serl0) antibody in a colorimetric sandwich ELISA. The reaction product

was quantified by measuring the absorbance of the samples at 450 nm using a
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SpectaMax Plus 384 plate reader. The concentration of a compound that inhibited the
phosphorylation of HH3 by 50% was reported as the pHH3 ICs; for that compound.
In one embodiment, the compounds disclosed herein have been found to have pHH3
activity within the range of about 10 nM to about 200 nM. In one embodiment, the
compounds disclosed herein have pHH3 ICss of less than about 350 nM. In one
embodiment, the compounds disclosed herein have pHH3 1Csos of less than about 200
nM. In one cmbodiment, the compounds disclosed herein have pHH3 ICsys of less
than about 100 nM. In one embodiment, the compounds disclosed herein have pHH3
ICss of less than about 50 nM. In one embodiment, the compounds disclosed herein
have pHH3 ICss of less than about 30 nM.

Example 201
BrdU cellular proliferation assay

[00934] This prolifcration assay is bascd on the detection of BrdU
(bromodeoxyuridine), a synthetic thymidine analog that is incorporated into the
genomic DNA of proliferating cells which is then detected with peroxidase-
conjugated anti-BrdU antibody (anti-BrdU-POD). HCT-116 cells derived from a
human colorectal carcinoma cell line (ATCC# CCL-247) were grown to 50-70%
confluency in McCoy’s SA Complete media (Gibco Cat#16600-108 ) with 10% FBS
and Penicillin (100U/mL)/Streptomycin (100ug/mL). Cells were seeded at 800
cells/well in a 96-well plate and were allowed to incubate at 37°C, 5% CO; overnight.
On the following day, compounds in DMSO were serially diluted three-fold down the
row ninc times for the generation of a nine-point curve. The diluted compounds were
added to the plate containing cells, and allowed to incubate for 72 h at 37°C, 5% COa.
At the end of the incubation period, the cells were directly used following the BrdU
ELISA protocol described Cell Proliferation ELISA, BrdU (colorimetric) kit (Cat #
11647229001, Roche Applied Science). The peroxidase reaction product was
quantified by measuring the absorbance of the samples at 450 nm and 690 nm using a
SpectaMax Plus 384 plate reader. The compounds disclosed herein have been found
to have anti-proliferative activity within the range of about 10 nM to about 400 nM.
In one embodiment, the compounds disclosed herein have [Csos of less than about 400
nM. In one embodiment, the compounds disclosed herein have ICsgs of less than
about 200 nM. In one embodiment, the compounds disclosed herein have ICsgs of

less than about 200 nM. In one embodiment, the compounds disclosed herein have
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ICsos of less than about 100 nM. In yet another embodiment, the compounds
disclosed herein have ICsgs of less than about 50 nM. In yet another cmbodiment, the

compounds disclosed herein have ICsgs of less than about 20 nM.

The compounds provided herein were found to have activity shown in Table 2.

Table 2
Example Phos Histone | BrdU ELISA Aurora B Aurora A Aurora
No. H3 HCT-116 Kd (nM) Kd (nM) C
1Csy (NM) ICs0 (NM) Kd (nM)

1-l D D C C C
1-H D D B C C
-4l D D C C B
1-IV D D B C A
1-V D D C C B
1-Vi D D B C B
1-Vil D D B C B
1-Viii D D B C B
1-1X D D C C B
1-X D D C C B
1-XI D D C C C
1-X1l D D C C C
1-XI1i D C A C A
1-XIV D D C C B
1-XV D D C C B
1-XVI D D C C B
1-XVH D C C C A
1-XVIlI D D C C A
1-X1X D C C C A
1-XX D D C C B
1-XXI D D C C ND
1-XXI1 D D C C ND
1-XXHl D D C C ND
1-XXIV D D C C ND
1-XXV D D C C ND
1-XXVi D D C C ND
1-XXVIi D D C C ND
1-XXViil D D C C C
1-XXIX D D C C C
2-i D D B A C
2-H D D B A A
2-11l D C C C A
2-\V D C A A A
2-V D D C C C
2-Vi D D C C B
2-VIi D D C C B
2-Vill D D A A A
2-1X D D A A A
2-X D D A A A
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Example
No.

Phos Histone
H3

BrdU ELISA
HCT-116
ICsg (NM)

Aurora B
Kd (nM)

Aurora A
Kd (nM)
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Example Phos Histone | BrdU ELISA Aurora B Aurora A Aurcra
No. H3 HCT-116 Kd ("M) Kd (nM) C

ICsq (nM) ICsy (NM) Kd (nM) _
8-i D C B A A
9-i D C B A A
16A-i D D C C C
16A-ii D D C C C
16A-iii D D C C ND
16A-iv D D C C ND
16A-v D D C C ND
16A-vi D D C C ND
16A-vil D D C C ND
16A-viii D D C C ND
16A-ix D D C C ND
16A-X D D C C ND
16A-Xi D D B C ND
16A-xii D D A A ND
1BA-xiii D D C C ND
16-i D D C C A
16-ii D C A C A
16-iii D D B C A
16-iv D D C C A
16-v D D C C C
16-vi D D C C B
16-vii D D B C A
16-vili D D C C C
16-ix D D A B A
174 D D C C C
17-ii D D C B C
17-iii D B A A A
17-iv D C A A A
17-v D C C C C
17-vi D B C C C
17-vii D D C C C
17-viii D D A A A
17-ix D D A A A
17-x D B B A A
17-xi D B B A A
18-i D D C C ND
18-ii D D C C ND
18-iii D D C C ND
18-iv D D C C ND
18B-i D D A B A
18B-ii D C C C A
18B-iii D D C C A
188-iv D D C C ND
18B-v D D C C ND
18B-vi D D C C ND
18B-vi D D C C ND
18B-viii D D C C ND
18B-ix D D B C ND
18B-x D D B C ND
18B-xi D D C C ND
18B-xii D D C C ND
18B-xiil D D A A ND
18B-xiv D D C C ND
18B-xv D D C C ND
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WO 2011/088045
Example Phos Histone | BrdU ELISA Aurora B Aurora A Aurora
No. H3 HCT-116 Kd (nM) Kd (M) C
ICsy (NM) ICs (nM) Kd (nM)

18B-xvi D D C C ND
18B-xvii D D B C ND
18B-xviii D D A A ND
18B-xix D D B C ND
18B-xx D C A B ND
18B-xxi D D A C ND
18B-xxii D C B C ND
18B-xxiii D D C C ND
18B-xxiv D D A A ND
18B-xxv D C B A ND
18B-xxvi D D B C ND
18B-xxvii D D B C ND
188-xxviii D D C C ND
18B-xxix A A A A ND
18B-xxx ND ND C B ND
20-i D D C C ND
20-ii D D C C ND
20-iii D D A A ND
24-i D D C C ND
24-ii D C C C ND
24-iii D C A B ND
24-iv D D A C ND
24-v D D C C ND
27-1 D D B C ND
3441 D D B C ND
S51-i D C A C ND
51-ii D C B C ND
51-i1 D D B C ND
51-iv D D A B ND
51-v D D A C ND
51-vi D B B C ND
Si-vii D A C C ND
5 1-viii D D A A ND
51-ix D D A C ND
51-x D D A C ND
101-i D D C C ND
106-i D B A A ND
106-ii D D B B ND
106-iii D B B B ND
123-i D D C C ND
126-i D D A B ND
126-ii D D B C ND
126-iii D B A B ND
128-i ND ND C C ND
133-i A A A B ND
149-i D D A A ND
181-i D A A A ND
195 D B C C ND
196 D B A A ND
197 D A A A ND
198 D A A A ND
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In Table 2, Phosphorylation Histone H3 and BrdU ICsy (nM): A <50, 50<B<150,
150<C<300, D>300,

Aurora A, Aurora B and Aurora C Kd (nM): A <10, 10<B<20, C>20; and

ND= no data.

[00935] Since modifications will be apparent to those of skill in the art, it is intended

that the claimed subject matter be limited only by the scope of the appended claims.
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What is elaimed is:

L. A compound having formula (I):

¢y
or a pharmaceutically acceptable salt thereof, wherein:
ring A is pyrazolyl;
R® and R! are selected from (i) and (ii) as follows:
(i) R®and R' are both hydrogen provided that R® is cycloalkyl; and
(i) R'is hydrogen or alkyl and R is -C(O)R%;
R* is hydrogen or alkyl;
R? is sclected from:
(i) ~-R'NRR";
(ii) phenyl or pyrazolyl, each independently substituted with one, two or
three groups selected from halo and haloalkyl; and
(iii) cyclopropyl, unsubstituted or substituted with one or two groups
selected from halo and alkoxycarbonyl,
R* is halo or alkyl;
R’, R® and R are each independently sclccted from hydrogen, halo, alkyl,
alkenyl, alkynyl, haloalkyl, cycloalkyl, -R*NR"'aR'"® and -R*NR"'C(O)R"*;
R? is alkyl, haloalkyl, hydroxyalkyl, cycloalkylalkyl, cycloalkyl or
halocycloalkyl;
R’ is alkylene;
R® and R'® are selected as follows:
(i) R” and R are cach independently hydrogen, alkyl or cycloalkyl,
wherein alkyl and cycloalky! are each optionally substituted with one, two or three
groups independently selected from halo, alkyl, cycloalkyl, hydroxyl, haloalkyl, and

alkoxy, or
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(i) R? and R'®, together with the nitrogen atom to which they are attached,
form a heterocyclyl which is optionally substituted with 1 to 5 groups each
independently selected from halo, cyano, alkyl, haloalkyl, alkenyl, haloalkenyl,
alkynyl, haloalkynyl, =N-OH, -R*OR'¢, -R*S(O)R %, -R*C(O)R"®, -R"NR''R"*,
-R*NR'*C(O)R'® and -R*C(O)NR"R"*

R'', R'"® R'"®and R" are each independently hydrogen or alkyl;

R'2 is R"'NRPRY:

cach R'? and R'* are independently selected from (i) andr (ii) as follows:

(i) R is hydrogen or alkyl; and R'* s alkyl, cycloalkyl, cycloalkylalkyl, aryl,
arylalkyl, heteroaryl, heteroarylalkyl, heterocyclyl, or heterocyclylalkyl; R and R™
are each optionally substituted with 1 to 5 Q', cach Q' independently selected from
halo, hydroxyl, alkoxy, alkyl, haloalkyl, alkoxyalkyl, hydroxyalkyl, cycloalkyl, aryl,
heterocyclyl and heteroaryl; and

(ii) R” and R", together with the nitrogen atom to which they are
attached, form heterocyclyl or heteroaryl; optionally substituted with 1 to 5 Q', each
Q' independently selected from halo, hydroxyl, alkoxy, alkyl, haloalkyl, alkoxyalkyl,
hydroxyalkyl, cycloalkyl, aryl, heterocyclyl and heteroaryl;

each R* is independently alkylene or a direct bond;

each R" is independently hydrogen or alkyl;

each R'® is independently hydrogen, alkyl, haloalkyl, hydroxyalkyl, alkenyl,
alkynyl, alkoxy, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, aryl,
aralkyl, heteroary! or heteroarylalkyl; wherein R'® is optionally substituted with 1 to 3
Q?, cach Q7 independently selected from alkyl, hydroxyl, alkoxy, aryloxy, halo,
haloalkyl, cycloalkyl, heterocyclyl, aryl, heteroaryl, haloaryl and alkoxyalkyl;

each R'7 and R" are independently selected from (i) and (ii) below:

(i) R and R'® are each independently hydrogen, alkyl or aryl, wherein the
alkyl and aryl are each optionally substituted with one to five substituents
independently selected from the group consisting of halo, alkyl and ~R*OR"; and

(i) R'7 and R", together with the nitrogen atom to which they are
attached, form heterocyclyl or heteroaryl, where heterocyclyl and heteroaryl are each
optionally substituted with one or more substituents independently selected from the
group consisting of halo, alkyl, haloalkyl, hydroxyalkyl, and ~-R*OR";

R' and R* are independently selected from (i) or (ii) below:
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(i) R" and R? are each independently hydrogen, alky! or haloalkyl; or
(i) R" and R™, together with the nitrogen atom to which they are
attached, form heterocyclyl which is optionally substituted with one or more
substituents each independently selected from the group consisting of halo and alkyl;
when Q' is selected from alkoxy, alkyl, haloalkyl, alkoxyalkyl, hydroxyalkyl,
cycloalkyl, aryl, heterocyclyl and heteroaryl, each Q' group is independently
optionally substituted with [ to 5 groups Q°;
when Q7 is selected from alkyl, alkoxy, aryloxy, haloalkyl, cycloalkyl,
heterocyclyl, aryl, heteroaryl, haloaryl and alkoxyalkyl, each Q* is independently
optionally substituted with [ to 5 groups Q%
ecach Q® independently selected from alkyl, hydroxyl, alkoxy, aryloxy, halo,
haloalkyl and cycloalkyl;
each t is independently 0, 1 or 2;
mis 0,1 or 2; and
nis 0-4,
with a proviso that when R? is unsubstituted cyclopropyl, then R is other than

hydrogen.

2. The compound of claim 1 having formula (II):

R21

i

N-N

R //,)
RS N/K’\R%

N N
R6 \\N/)N\/O/Y
N s ©
R

(R, 1

R1
' RZ

or a pharmaceutically acceptable salt thercof, whercin

R' is hydrogen or alkyl;

R?is -RYNR°R'"’;

R* is halo or alkyl;

R* and R*' are each independently hydrogen or alkyl;

R’, R® and R’ are each independently selected from hydrogen, halo, alkyl,
-R'NR'R""" and -R*NR"'C(O)R";

R¥ is alkyl, haloalkyl or cycloalkyl;
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R’ and R' are selected from (i) and (ii) as follows:

(i) R® and R'Yare each independently hydrogen, alkyl, hydroxyalkyl,
haloalkyl or cycloalkyl; and

(ii) R® and R'’, together with the nitrogen atom to which they are attached,
form a heterocyclyl which is optionally substituted with 1 to 5 groups each
independently selected from halo, cyano, alkyl, haloalkyl, alkenyl, haloalkenyl,
alknyl, haloalknyl, =N-OH, -R*OR'®, -R*S(O)R', -R*C(O)R'¢, -R'NR'"R",
-R*'NR'*C(O)R'®, and -R*C(O)NR"'R';

R'", R''® R!'"™and R" are each independently hydrogen or alkyl;

R'Zis RXNRWRZO;

R"* and R are selected as follows:

(i) R" is hydrogen or alkyl; and R'*is alkyl, cycloalkyl, aryl, or
heterocyclylalkyl; R'? and R are each optionally substituted with 1 to § Q', each Q'
independently selected from halo, hydroxyl, alkoxy, alkyl, haloalkyl, alkoxyalkyl and
hydroxyalkyl;

(ii) R" and R*, together with the nitrogen atom to which they are attached,
form heterocyclyl or heteroaryl, optionally substituted with 1 to 5 Q', each Q'
independently selected from halo, hydroxyl, alkoxy, alkyl, haloalkyl, alkoxyalkyl and
hydroxyalkyl;

each R is independently alkylene or a direct bond;

each R" is independently hydrogen or alkyl;

each R'® is independently hydrogen, alkyl, alkoxy, haloalkyl, hydroxyalkyl,
alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, aryl,
aralkyl, heteroaryl or heteroarylalkyl; wherein R'® is optionally substituted with 1 to 3
Q’, each Q? independently selected from alkyl, hydroxyl, alkoxy, aryloxy, halo,
haloalkyl, cycloalkyl, heterocyclyl, aryl, heteroaryl, haloaryl and alkoxyalkyl;

each R'7 and R'® are independently selected from (i) and (ii) below:

(i) R' and R'® are each independently hydrogen, alkyl or aryl, wherein the
alkyl and aryl may each be optionally substituted with one to five substituents each
independently selected from the group consisting of halo, alkyl and ~-R*OR"*; and

(i) R'7 and R'®, together with the nitrogen atom to which they are

attached, form heterocycly! or heteroaryl which is optionally substituted with one or
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more substituents independently selected from the group consisting of halo, alkyl,
haloalkyl, hydroxyalkyl, and -R*OR"?;
each R'? and R™ are independently selected from (i) and (ii) below:
(i) R" and R* are each independently hydrogen, alkyl or haloalkyl; and
(i) R and R*, together with the nitrogen atom to which they are
attached, form heterocyclyl which is optionally substituted with one or more
substituents mmdependently selected from the group consisting ot halo and alkyl;
when Q' is selected from alkoxy, alkyl, haloalkyl, alkoxyalkyl and
hydroxyalkyl, each Q' is independently optionally substituted with 1 to 5 groups Q:
when Q” is selected from alkyl, alkoxy, aryloxy, haloalkyl, cycloalkyl,
heterocyclyl, aryl, heteroaryl, haloaryl and alkoxyalkyl, each Q” is independently
optionally substituted with 1 to 5 Q’;
cach Q’ independently selected from alkyl, hydroxyl, alkoxy, aryloxy, halo,
haloalkyl and cycloalkyl;
each t is independently 0, 1 or 2;

mis 0, 1 or 2; and

nis 0-4.
3. The compound of claim 1 or 2, wherein R’ is fluoro or methyl.
4. The compound of any of claims 1-3, wherein R’ and R’ are each

hydrogen and R® is hydrogen or -R*NR! 'C(O)R'?, where R™ is a direct bond,
methylene or ethylene; R'® and R* arc independently selected from (i) and(ii) below:
(i) R" and R* are each independently hydrogen, alkyl or haloalkyl; and
(i) R' and R%, together with the nitrogen atom to which they are
attached, form a 5- or 6- membered heterocycle which is optionally substituted with
one or more substituents each independently selected from the group consisting of

halo and alkyl

5. The compound of any of claims 1-4, wherein R’ —~(CH)a-NR’R'"; R’
and R' together with the nitrogen atom to which they are attached, form a 4- to 7-
membered heterocyclyl which is optionally substituted with 1 to 5 groups, each

independently selected from halo, cyano, alkyl, haloalkyl, alkenyl, haloalkenyl,
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alkynyl, haloalkynyl, =N-OH, -R*OR'®, -R*S(O)R S, -R*C(O)R'®, -R*NR''R¥,
-R*NR"’C(O)R" and -R*C(O)NR""R" and ny is 1, 2 or 3.

6. The compound of claims 1 or 2 having formula (V),

N—NH
M—RB

\MQVWO

or a pharmaceutically acceptable salt thereof, wherein
R’ is halo;
R® is alkyl, cycloalkyl, or haloalkyl;
R® is hydrogen, or -NHC(O)R*NR'’R™;
1% and R*® are independently selected from (i) and (ii) below:
(i) R" and R*® are each independently hydrogen, alkyl or haloalkyl;
and
(ii) R" and R*, together with the nitrogen atom to which they are
attached, form a 5- or 6- membered heterocycle which is optionally substituted with
one or more substituents independently selected from the group consisting of halo and
alkyl;
R? and R'? arc selected as follows:
i) R’ and R'®are each independently hydrogen, alkyl,
hydroxyalkyl, haloalkyl or cycloalkyl; or
ii) R® and R, together with the nitrogen atom to which they are
attached, form a 4- to7- membered heterocyclyl which is optionally substituted with 1
to 5 groups, each independently selected from halo, cyano, alkyl, haloalkyl, alkenyl,
haloalkenyl, alkynyl, haloalkynyl, =N-OH, -R*OR'®, -R*S(O):R'®, -R*C(O) R,
R*NR'R™, -R*NR"C(O)R'®, and
-R*C(O)NR"*R™;
each R” and R"* are independently selected from (i) and (ii) as
follows:
(i) R" is hydrogen or alkyl; and R'*is alkyl, aryl, or cycloalkyl;

R'* and R' are each optionally substituted with 1 to 5 Q', each Q' independently
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selected from halo, hydroxyl, alkoxy, alkyl, haloalkyl, alkoxyalkyl, hydroxyalkyl,
cycloalkyl, aryl, heterocycly! and heteroaryl; and
(i) R" and R", together with the nitrogen atom to which they are

attached, form heterocyclyl or heteroaryl, each optionally substituted with 1 to 5 Q',
each Q' independently selected from halo, hydroxyl, alkoxy, alkyl, haloalkyl,
alkoxyalkyl, hydroxyalkyl, cycloalkyl, aryl, heterocyclyl and heteroaryl;

each R'® is independently hydrogen or alkyl; ’

each R'® is independently hydrogen, alkyl, haloalkyl, hydroxyalkyl,
cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, aryl, aralkyl, heteroaryl
or heteroarylalkyl; wherein R'¢ is optionally substituted with 1 to 3 Q% cach Q*
independently selected from alkyl, hydroxyl, alkoxy, aryloxy, halo, haloalkyl,
cycloalkyl, heterocyclyl, aryl, heteroaryl, haloaryl and alkoxyalkyl; when Q% is
selected from alkyl, alkoxy, aryloxy, haloalkyl, cycloalkyl, heterocyclyl, aryl,
heteroaryl, haloaryl and alkoxyalkyl, each Q? is independently optionally substituted
with 1 to 5 Q%, each Q independently selected from alkyl and halo; and

tis 0, l or 2.

7. The compound of claim 1, wherein R’ and R'%, together with the
nitrogen atom to which they are attached, form a 4- to 7- membered heterocyclyl
which is optionally substituted with 1 to 3 groups selected from halo, hydroxyl,
hydroxyalkyl and -R*C(O)NRR™, where each R* is a independently a direct bond or
alkylene and each R" and R" are independently selected from (i) and (ii) as follows:

(i) R" is hydrogen or alkyl; and R"is alkyl, aryl, cycloalkyl, arylalkyl or
heterocyclylalkyl; R" and R"* are each optionally substituted with 1 to 5 Q', cach Q'
independently selected from halo, hydroxyl, alkoxy, alkyl, haloalkyl, alkoxyalkyl,
hydroxyalkyl, cycloalkyl, aryl, heterocyclyl and heteroaryl; and

(i) R'" and R"™, together with the nitrogen atom to which they are
attached, form heterocyclyl or heteroaryl; each optionally substituted with 1 to 5 Q',
each Q' independently selected from halo, hydroxyl, alkoxy, alkyl, haloalkyl,
alkoxyalkyl, hydroxyalkyl, cycloalkyl, aryl, heterocyclyl and heteroaryl.

8. The compound of claims 1 or 2 having formula (VII),
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R21
!
N—N

R /U‘ RS
(Q4)r

\MQV

or a pharmaceutically acceptable salt thereof, whereinqis 1,2 0or3;ris 0, 1,2 or 3;

VI

each Q% is independently selected from halo, cyano, alkyl, haloalkyl, alkenyl, alkynyl,
haloalkenyl, haloalkynyl, =N-OH, -R*OR'®, -R*skom‘@, -R*C(0)R'S, -R*NR''R*, -
R*NRC(O)R'S

-R*C(O)NR"R™.

9. The compound of claims 1 or 2 having formula (IX),
N/NH
(R
@
RXOR16 IX

or a pharmaceutically acceptable salt thereof, wherein each Q* is independently
selected from halo, hydroxyl, alkoxy, and hydroxyalkyl;

R*is a direct bond or alkylene; and

' is hydrogen, alkyl, haloalkyl, hydroxyalkyl, cycloalkyl,

cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, aryl, aralkyl, heteroaryl or
heteroarylalkyl; wherein R'® is optionally substituted with 1 to 3 Q?, each Q*
independently selected from alkyl, hydroxyl, alkoxy, aryloxy, halo, haloalkyl,
cycloalkyl, heterocyclyl, aryl, heteroaryl, haloaryl and alkoxyalkyl; when Q?is
selected from alkyl, alkoxy, aryloxy, haloalkyl, cycloalkyl, heterocyclyl, aryl,
heteroaryl, haloaryl and alkoxyalkyl, cach Q’ is independently optionally substituted
with 1 to 5 Q®, cach Q° independently selected from alky! and halo.

10.  The compound of claims 1 or 2 having formula (XII),
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N—NH
/ R8
H

. B XN 7 N N //
R\ N*N//l\s/Q\l/ \IO(\L/\>

R R*CONR'R™ XII

@*

or a pharmaceutically acceptable salt thereof, wherein R* is a direct bond or alkylene
and R' and R' are selected as follows:

(i) R" is hydrogen or alkyl; and R'is alkyl, aryl, arylalkyl, cycloalky! or
heterocyclylalkyl; R" and R' are each optionally substituted with 1 to 5 groups
selected from Q';

(ii) R and R"™, together with the nitrogen atom to which they are
attached, form hetcrocyclyl or heteroaryl, each optionally substituted with 1 to 5
groups selected from QY

each Q1 is independently selected from halo, hydroxyl, alkoxy, alkyl,
haloalkyl, alkoxyalkyl, hydroxyalkyl, cycloalkyl, aryl, heterocyclyl and heteroaryl;

and
each Q* is independently selected from halo, hydroxyl, alkoxy and
hydroxyalkyl.
1. The compound of claims 1 or 2 having formula (XITA),
N—NH
/ =t
HN 7
H

N Q%
= ~ N / N P /
N7 TSR \

R3

(%,2\«2‘)0.3

or a pharmaceutically acceptable salt thereof, where each Q* is independently selected

%

XA

from halo, hydroxyl, alkoxy and hydroxyalkyl; and each Q' is independently selected
from halo, hydroxyl, alkoxy, alkyl, haloalkyl, alkoxyalkyl, hydroxyalkyl, cycloalkyl,
aryl, heterocyclyl and heteroaryl.

12.  The compound of claims I or 2 having formula (XIIC),
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N-—NH

M—Ra

Q%
P j:\f 71A L.
(CH2)0_3\.’ (01)0-3
R‘ XIIC
or a pharmaceutically acceptable salt thereof, wherein Al is aryl, cycloalkyl or
heterocyclyl, each Q* is independently selected from halo, hydroxyl, alkoxy and

hydroxyalky! and each Q' is independently selected from halo, hydroxyl, alkoxy,
alkyl, haloalkyl, alkoxyalkyl, hydroxyalkyl and cycloalkyl.

13.  The compound of claim 12, wherein Al is selected from pyrrolidinyl,

piperidinyl, morpholinyl and phenyl; and Q' is halo or alkyl.

14. The compound of claims 1 or 2 having formula (XIID),
N/NH
[ R

\N/)\/O/\“/\Q

O Q"3

/(CHz)o 3“‘N/\
13

R XHD

or a pharmaceutically acceptable salt thereof, wherein each Q' is independently
selected from halo and alkyl, each Q" is independently selected from halo, hydroxyl,
alkoxy and hydroxyalkyl and r is 0-3.

15.  The compound of claim 14, wherein R*is alkyl or cycloalkyl; R’ and
R® are hydrogen; r is 0, R" is hydrogen; and Q' is halo.

16. The compound of claims 1 or 2 having formula (XIII),
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N/NH
[ —R®

@),
o N. /)\ /O/ \H/\L

RxNRan X111
or a pharmaceutically acceptable salt thercof, where R is a direct bond or alkylene;
R'” and R are independently selected from (i) or (ii) below:

(i) R" and R'® are each independently hydrogen or alkyl, wherein the
alkyl and aryl may each be optionally substituted with one to five substituents
independently selected from the group consisting of halo, alkyl and -R*OR'’; or

(ii) R" and R'®, together with the nitrogen atom to which they are
attached, form heterocyclyl or heteroaryl each of which is optionally substituted by
one or more substituents independently selected from the group consisting of halo,
alkyl, haloalkyl, hydroxyalkyl, and ~R*OR';

** is hydrogen or alkyl; r is 0-3, and each Q'is independently selected
from halo, hydroxyl, alkoxy and hydroxyalkyl.

17. The compound of claims 1 or 2 having formula (XIV),
N—NH

Hrq/k)—R8 ’

XN = N\H/\N /(Q4)r
N\ N. /)\ /O/ 0 \:>
N7 87X \
R® NR'>C(O)R'® X1V

or a pharmaceutically acceptable salt thereof, wherein R'® is alkyl or alkoxy; R" is
hydrogen or alkyl; r is 0-3, and each Q* is independently selected from halo,
hydroxyl, alkoxy and hydroxyalkyl.

18.  The compound of claim 1 having formula (XVI),

H
N
NS NN
LYY
N S XVI
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or a pharmaceutically acceptable salt thereof, wherein
R? is selected from
i) phenyl and pyrazolyl, each substituted with one or two substituents selected
from halo and haloalkyl; and
i1) cyclopropyl substituted with one or two substituents selected from halo and
alkoxycarbonyl;
R® is selected from hydrogen and R"NR''C(O)R'%;
R? is alkyl or cycloalkyl;
R'!is hydrogen;
R'? is R*NR'R*:
each R” is independently a direct bond, methylene or ethylene; and
R'® and R¥are independently selected from (i) and (ii) below:
(i) R" and R* are each alkyl; and
(if) R' and R”, together with the nitrogen atom to which they are

attached, form heterocyclyl which is optionally substituted with an alkyl.

19. A compound selected from:

2-(cyclopropylamino)-N-(4-(4-(5-methyl- | H-pyrazol-3-ylamino)pyrrolo[1,2-
f]{1,2,4]triazin-2-ylthio)phenyl)acetamide;

N-(4~(4-(5-methyl-1H-pyrazol-3-ylamino)-6-(2-(piperidin-1-
yDacetamido)pyrrolof 1,2-f][ 1,2,4]triazin-2-ylthio)phenyl)cyclopropanecarboxamide;

5-chloro-1-methyl-N-(4-(4-(5-methyl- 1 H-pyrazol-3-ylamino)pyrrolo[ 1,2-
fJ[1,2,4}triazin-2-ylthio)phenyl)-3-(trifluoromethyl)- | H-pyrazole-4-carboxamide;

N-(4-(4-(5-methyl- 1 H-pyrazol-3-ylamino)pyrrolo{1,2-f][1,2,4]triazin-2-
ylthio)phenyl)-2-(trifluoromethyl)benzamide;

5-chloro-N-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-
f1[1,2,4]triazin-2-ylthio)phenyl)-2-(trifluoromethyl)benzamide;

(1R,28)-ethyl 2-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-
f}[1,2,4]triazin-2-ylthio)benzamido)cyclopropanecarboxylate;

N-(2,2-difluorocyclopropyl)-4-(4-(5-methyl-1 H-pyrazol-3-
ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-ylthio)benzamide;

N-(2-(4-(cyclopropanecarboxamido)phenylthio)-4-(5-methyl- 1 H-pyrazol-3-
ylamino)pyrrolo[1,2-f][ 1,2,4]triazin-6-y1)-4-methylpiperazine- I -carboxamide;
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N-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f]{1.2,4] triazin-2-
ylthio)phenyl)-2-(dimethylamino)acetamide;

N-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f][1,2,4] triazin-2-
ylthio)phenyl)-2-(3-hydroxypiperidin-1-yl)acetamide;

N-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f][1,2,4] triazin-2-
ylthio)phenyl)-2-(N-(2-hydroxyethyl)-N-methylamino)acetamide;

2-(4-aminophenylthio)-N-(5-cyclopropyl-1H-pyrazol-3-yl)pyrrolo[1,2-
f][1,2,4}triazin-4-amine;

(S)-N-(4-(4-(5-cyclopropyl- 1 H-pyrazol-3-ylamino)pyrrolo[ 1,2-
f][1,2,4]triazin-2-ylthio)phenyl)-2-(2-(hydroxymethyl)pyrrolidin-1-yl)acetamide;

N-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[ 1,2-f][1,2,4] triazin-2-
ylthio)phenyl)-2-((S)-2-(hydroxymethyl)pyrrolidin- 1 -yl)acetamide;

N-(4-(4-(5-methyl-1H-pyrazoi-3-ylamino)pyrrolo[1,2-{][1,2,4] triazin-2-
ylthio)phenyl)-2-(S)-3-hydroxypyrrolidin-1-yl)acetamide;

(S)-2-(2-(hydroxymethyl)azetidin-1-yl)-N-(4-(4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-ylthio)phenyl)acetamide;

N-(4-((6-(3-(piperidin-1-yl)propanamido)-4-(5-methyl-1H-pyrazol -3-
ylamino)pyrrolo[ 1,2-f][ 1,2,4]triazin-2-yl)sulfanyl)phenyl)cyclopropanecarboxamide;

2-((2S,4R)-4-tert-butoxy-2-(hydroxymethyl)pyrrolidin-1-y1)-N-(4-(4-(5-
methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-ylthio)phenyl)acetamide;

N-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[ 1,2-f][1,2,4] triazin-2-
ylthio)phenyl)-2-((R)-3-hydroxypyrrolidin-1-yl)acetamide;

(S)-2-(4,4-difluoro-2-(hydroxymethyl)pyrrolidin- 1-yl)-N-(4-(4-(5-methyl- | H-
pyrazol-3-ylamino)pyrrolo[1,2-f][ 1,2,4]triazin-2-ylthio)phenyl)acetamide;

N-(4-((6-(2-diethylaminol)acetamido)-4-(5-methyl- 1 H-pyrazol-3-
ylamino)pyrrolo[1,2-f]{1,2,4]triazin-2-yl)sulfanyl)phenyl)cyclopropanecarboxamide;

2-((28,4R)-4-fluoro-2-(hydroxymethyl)pyrrolidin- L -yl)-N-(4-(4-(5-methyl-
1 H-pyrazol-3-ylamino)pyrrolo[1,2-f][ 1.2,4]triazin-2-ylthio)phenyl)acetamide;

2-((18,28,5R)-2-(hydroxymethyl)-3-azabicyclo[3.1.0]hexan-3-yl)-N-(4-(4-(5-
methyl-1H-pyrazol-3-ylamino)pyrrolo[ 1,2-f][ 1,2,4]triazin-2-ylthio)phenyl)acetamide;

2-((2R,4R)-2-(hydroxymethyl)-4-methoxypyrrolidin- 1-yl)-N-(4-(4-(5-methyl-
1 H-pyrazol-3-ylamino)pyrrolo[1,2-f]{1,2,4]triazin-2-ylthio)phenyl)acetamide;
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(S)-N-~(4-(4-(5-cyclopropyl-1H-pyrazol-3-ylamino)pyrrolo[ 1,2-
11 ,2,4}triazin—2—ylthio)phenyl)—2-(4,4-diﬂuoro-2-(hydroxmethyl)pyrrolidin- 1-
yhacetamide;

(S)-N~(4-(4-(5-ethyl-1H-pyrazol-3-ylamino)pyrrolo[ 1,2-f][1 ,2,4]triazin-2-
ylthio)phenyl)-2-(2-(hydroxymethyl)pyrrolidin-1-yDacetamide;

2-((2S,48)-4-hydroxy-2-(hydroxymethyl)pyrrolidin-1 -y1)-N-(4-(4-(5-methyl-
1 H-pyrazol-3-ylamino)pyrrolo[ 1,2-f][ 1 ,2,4]triazin-2-ylthio)phenyl)acctamide;

2-((2S,48)-4-ethoxy-2-(hydroxymethyl)pyrrolidin-1 -y1)-N-(4-(4-(5-methyl-
1 H-pyrazol-3-ylamino)pyrrolo[1,2-f][ 1 ,2,4]triazin-2-ylthio)phenyl)acetamide;

(R)-tert-buty! 1-(2-(4-(4-(5-methyl-1 H-pyrazol-3-ylamino)pyrrolo[1,2-
f[! ,2,4]triazin—2-ylthio)phenylamino)-2—oxoethyl)pyrrolidin-3-ylcarbamate;

2-((28,4S)-2-(hydroxymethyl)-4-methoxypyrrolidin-1-y1)-N-(4-(4-(5-methyl-
1H-pyrazol-3-ylamino)pyrrolo{1,2-f][1 ,2,4]triazin-2-ylthio)phenyl)acetamide;

2-((2S,4R)-4-(benzyloxy)-2-(hydroxymethyl)pyrrolidin-1-y1)-N-(4-(4-(5-
methyl-1H-pyrazol-3-ylamino)pyrrolo{1,2-f][1 ,2,4]triazin-2-ylthio)phenyl)acetamide;

(R)-N-(4-(4-(5-cyclopropyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-
f][1,2,4]triazin-2-ylthio)phenyl)-2-(3-hydroxypyrrolidin-1-yl)acetamide;

(R)-2-(3-hydroxypyrrolidin-1-y1)-N-(4-(4-(5-(trifluoromethyl)-1 H-pyrazol-3-
ylamino)pyrrolo[1,2-f][1 ,2,4]triazin-2-ylthio)phenyl)acetamide;

2-((2S.,4R)-4-tert-butoxy-2-(hydroxymethyl)pyrrolidin- 1 -yl)-N-(4-(4-(5-
isopropyl-1H-pyrazol-3-ylamino)pyrrolo{1,2-f]{1 ,2,4]triazin-2-
ylthio)phenyl)acetamide;

N-(4-(4-(5-cyclopropyl-1H-pyrazol-3-ylamino)pyrrolo[ 1,2-f][1,2.4]tri azin-2-
ylthio)phenyl)-Z-((?.S,4R)-4-ﬂuoro-2—(hydroxymethyl)pyrrolidin- 1-yhacetamide;

N-(4-(4-(5-cyclopropyl-1H-pyrazol-3-ylamino)pyrrolo[ 1,2-f][1,2,4]triazin-2-
ylthio)phcnyl)-2—((2S,4R)—4—hydroxy—2-(hydroxymethyl)pyrro lidin-1-yl)acetamide;

2-(2-Hydroxymethyl-4-methoxy-pyrrolidin-1-yl)-N-{4-[4-(5-methyl- 1 H-
pyrazol-3-ylamino)-pyrrolo[2,1-f][1 ,2,4]triazin-2-ylsulfanyl]-phenyl}-acetamide;

2-(2-Hydroxymethyl-4-methoxy-pyrrolidin- [-y1)-N-{4-[4-(5-methyl-1H-
pyrazol-3-ylamino)-pyrrolo[2,1-f][1 ,2,4]triazin-2-ylsulfanyl]-phenyl}-acetamide;

(8)-2-(3-(hydroxymethyl)pyrrolidin-1-yl)-N-(4-(4-(5-methyl-1 H-pyrazol-3-
ylamino)pyrrolo[1,2-f]{ 1,2,4]triazin-2-ylthio)phenyl)acetamidc;

(S)-N-(4-(4-(5-cyclopropyl- | H-pyrazol-3-ylamino)pyrrolo[ 1,2-
fi[1 ,2,4]triazin-2-ylthio)phenyl)-2-(3-(hydroxymethyl)pyrrolidin-1 -yDacetamide;
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(8)-N-(4-(4-(5-cyclobutyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f][1,2,4]triazin-
2-ylthio)phenyl)-2-(4,4-difluoro-2-(hydroxymethyl)pyrrolidin-1-yl)acetamide;

(R)-N-(2-fluoro-4-(4-(5-methyl- 1 H-pyrazol-3-ylamino)pyrrolo[ 1 ,2-
f][1.2,4]triazin-2-ylthio)phenyl)-2-(3-hydroxypyrrolidin- 1 -yl)acetamide;

(8)-2-(4,4-difluoro-2-(hydroxymethyl)pyrrolidin- 1 -y1)-N-(2-fluoro-4-(4-(5-
methyl-1H-pyrazol-3-ylamino)pyrrolo[ 1,2-f]{1,2,4]triazin-2-ylthio)phenyl)acctamide;

2-((25,4S)-4-fluoro-2-(hydroxymethyl)pyrrolidin- 1 -y1)-N-(4-(4-(5-methyl- 1 H-
pyrazol-3-ylamino)pyrrolo[1,2-f][ 1,2,4]triazin-2-ylthio)phenyl)acetamide;

N-((R)-1-((4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f] [1,2,4]triazin-
2-ylthio)phenylcarbamoyl)methyl)pyrrolidin-3-yl)isobutyramide;

2-(3,3-difluoropyrrolidin- 1-yl)-N-(4-(4-(5-methyl- 1 H-pyrazol-3-
ylamino)pyrrolo[1,2-1][1,2,4]triazin-2-ylthio)phenyl)acetamide;

2-((28,4R)-4-(difluoromethyl)-2-(hydroxymethyl)pyrrolidin- 1 -y1)-N-(4-(4-(5-
methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f]{ 1,2,4]triazin-2-ylthio)phenyl)acetamide;

tert-butyl 3-fluoro-1-(2-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[I,2-
f][1,2,4]triazin-2-ylthio)phenylamino)-2-oxoethyl)pyrrolidine-3-carboxylate;

(R)-2-(3~(hydroxymethyl)pyrrolidin-1-yl)-N-(4-(4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolo[1,2-f]{1,2,4]triazin-2-ylthio)phenyl)acetamide;

(R)-N-(4-(4-(5-cyclopropyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-
f](1,2,4]triazin-2-ylthio)phenyl)-2-(3-(hydroxymethyl)pyrrolidin- 1 -yl)acetamide;

2-(trans-3-tert-butoxy-4-hydroxypyrrolidin- 1 -yl)-N-(4-(4-(5-methyl-1 H-
pyrazol-3-ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-ylthio)phenyl)acetamide;

(R)-N-(4-(4-(5-(difluoromethyl)-1 H-pyrazol-3-ylamino)pyrrolo[ I ,2-
f]{1,2,4]triazin-2-ylthio)phenyl)-2-(3-hydroxypyrrolidin-1-yl)acetamide;

(S)-2-(4,4-difluoro-2-(hydroxymethyl)pyrrolidin- 1 -yl)-N-(4-(4-(5-
(difluoromethyl)- 1 H-pyrazol-3-ylamino)pyrrolo[1,2-f][ 1,2,4]triazin-2-
ylthio)phenyl)acctamide;

2-(trans-3-(4-fluorophenoxy)-4-hydroxypyrrolidin- 1 -y1)-N-(4-(4-(5-methyl-
IH-pyrazol-3-ylamino)pyrrolo[ 1,2-f][ 1,2,4]triazin-2-ylthio)phenyl)acetamide;

2-(3-{luoro-3-(hydroxymethyl)pyrrolidin-1-y1)-N-(4-(4-(5-methyl-1 H-pyrazol-
3-ylamino)pyrrolo{1,2-f][1,2,4]triazin-2-ylthio)phenyl)acetamidc;

2-(trans-3-fluoro-4-hydroxypyrrolidin- [ -y1)-N-(4-(4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolo[ [,2-f][1,2,4]triazin-2-ylthio)phenyl)acetamide;
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2-(trans-3-(2-ethoxyethoxy)-4-hydroxypyrrolidin-1-yl)-N-(4-(4-( 5-methyl-
1 H-pyrazol-3-ylamino)pyrrolo[ 1,2-f]{1 ,2.4]triazin-2-ylthio)phenyl)acetamide;

N-(4-(4-(1H-pyrazol-3-ylamino)pyrrolo{1,2-f]{1 ,2,4]triazin-2-ylthio)phenyl)-
2-((2S.4R)-4-tert-butoxy-2-(hydroxymethyl)pyrrolidin-1 -yhacetamide;

(R)-2-(3-tert-butoxypyrrolidin-1-y!)-N-(4-(4-(5-methyl-1 H-pyrazol-3-
ylamino)pyrrolo[1,2-f][1 ,2,4]triazin-2-ylthio)phenyl)acetamide;

2-(3,3-difluoro-4-hydroxypyrrolidin-1 -yD)-N-(4-(4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolo[1,2-f][ 1 ,2,4]triazin-2-ylthio)phenyl)acetamide;

2-((R)-3-(2-morpholinoethoxy)pyrrolidin-1-yl)- N-(4-(4-(5-methyl- 1H-
pyrazol-3-ylamino) pyrrolo[1,2-f](1 ,2 4]triazin-2-ylthio)phenyl)acetamide;

(S)-2-(2-Methoxymethyl-pyrrolidin-1-yl)-N- {4-[4-(5-methyl-1H-pyrazol-3-
ylamino)-pyrrolo[2,1-f][1,2,4]triazin-2-ylsulfanyl] -phenyl}-acetamide;

2-((R)-3-(2-methoxyethoxy)pyrrolidin-1 -yD)-N-(4-(4-(5-methyl- 1H-pyrazol-
3-ylamino)pyrrolo[1,2-f]{1 ,2,4]triazin-2-ylthio)phenyDacetamide;

2-((2S,4R)-4—(4-ﬂuorophenoxy)~2-(hydroxymethyl)pyrrolidin- 1-y1)-N-(4-(4-
(5-methyl- 1 H-pyrazol-3-ylamino)pyrrolo[ | ,2-f][1,2,4]triazin-2-
ylthio)phenyl)acetamide;

2-[2-Hydroxymethyl-4-(2-methyl—propane—2—sulfonyl)-pyrrolidin- 1-y1}-N-{4-
[4-(5-methyl-1H-pyrazol-3-ylamino)-pyrrolo[2,1-f][1 ,2,4]triazin-2-ylsulfanyl]-
phenyl}-acetamide;

2-((2S,4R)-4-tert-butoxy-2-(hydroxymethyl)pyrrolidin-1 -y1)-N-(4-(4-(5-
cyclopropyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f][1 ,2.4]triazin-2-
ylthio)phenyl)acetamide;

2-trans-3 -hydroxy-4—(((R)-tetrahydrofuran-2-yl)methoxy)pyrrolidin— 1-y1)-N-
(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo{1,2-f][1 ,2,4|triazin-2-
ylthio)phenylacetamide;

2- trans-[3-(4-Fluoro-phenylamino)-4-hydroxy-pyrrolidin-1-yl}-N- {4-[4-(5-
methyl-1H-pyrazol-3-ylamino)-pyrrolo[2,1-f][1 ,2,4]triazin-2-ylsulfany!]-phenyl} -

acetamide;

2-trans-[3-(4-Fluoro-phenyl)-4-hydroxy-pyrrolidin-1-yl]-N- {4-[4-(5-methyl-
1H-pyrazol-3-ylamino)-pyrrolo[2,1-f][1 ,2.4]triazin-2-ylsulfanyl]-phenyl} -acetamide;

(R)-N-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[ 1,2-f][1 ,2,4]triazin-2-
ylthio)pheny!)-2-(3-(3-(piperidin-1 -yl)propoxy )pyrrolidin-1-yl)acetamide;
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2-((trans-3-tert-butoxy-4-hydroxypyrrolidin- 1 -y1)-N-(4-(4-(5-cyclopropy!- 1 H-
pyrazol-3-ylamino)pyrrolof1,2-f][ 1,2 ,4]triazin-2-ylthio)phenyl)acetamide;

2-(trans-3-(2-chlorophenoxy)-4-hydroxypyrrolidin-1-y1)-N-(4-(4-(5-methyl-
I H-pyrazol-3-ylamino)pyrrolo[ [ ,2-f][ 1,2 ,4]triazin-2-ylthio)phenyl)acetamide;

2-(trans-3-hydroxy-4-(2-methylpentan-2-yloxy)pyrrolidin- 1 -y1)-N-(4-(4-(5-
methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f]{1,2,4]triazin-2-ylthio)phenyl)acetamide;

2-(trans-3-hydroxy-4-(3-methylpentan-3-yloxy)pyrrolidin- 1 -y1)-N-(4-(4-(5-
methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-ylthio)phenyl)acetamide;

2-(3-tert-butoxy-4-(hydroxyimino)pyrrolidin-1-y1)-N-(4-(4-(5-methyl- 1 H-
pyrazol-3-ylamino)pyrrolo[ I,2-f][ 1,2,4]triazin-2-ylthio)phenyl)acetamide;

2~((trans-3-tert-butoxy-4-(2-hydroxyethoxy)pyrrolidin-1-y1)-N-(4-(4-(5-
methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-ylthio)phenyl)acetamide;

2-(trans-3-Cyclopentyloxy-4-hydroxy-pyrrolidin-1-y1)-N- {4-[4-(5-methyl- 1 H-
pyrazol-3-ylamino)-pyrrolo[2,1-f][1,2 4]triazin-2-ylsulfanyl]-phenyl} -acetamide;

2-[trans-3-Hydroxy-4-(1-methyl-cyclopentyloxy)-pyrrolidin-1-yl]-N- {4-[4-(5-
methyl-1H-pyrazol-3-ylamino)-pyrrolo[2,1-f][ 1,2 4]triazin-2-ylsulfanyl]-phenyl} -
acetamide;

2-[trans-3-(2,2-Dimethyl-propoxy)-4-hydroxy-pyrrolidin-1-y{]-N-{4-[4-(5-
methyl-1H-pyrazol-3-ylamino)-pyrrolo[2,1-f][1,2,4]triazin-2-ylsulfanyl]-phenyl} -
acetamide;

2-{trans-3-Hydroxy-4-(tctrahydro-furan-3-yloxy)-pyrrolidin-1-y1}-N- {4-[4-(5-
methyl-1H-pyrazol-3-ylamino)-pyrrolo[2,1-f][1,2 4]triazin-2-ylsulfanyl]-phenyl } -
acetamide;

2-{trans-3-Hydroxy-4-(2-methoxy-1, 1 -dimethyl-ethoxy)-pyrrolidin-1-y1]-N-
{4-[4-(5-methyl-1H-pyrazol-3-ylamino)-pyrrolo[2,1-f][1,2,4]triazin-2-ylsulfanyl]-
phenyl}-acetamide;

2-[trans-3-Hydroxy-4-(3-methoxy-propoxy)-pyrrolidin- 1 -y1]-N-{4-[4-(5-
methyl-1H-pyrazol-3-ylamino)-pyrrolo[2,1-f]{1,2,4]triazin-2-ylsulfanyl]-phenyl} -
acetamide;

2-((28,4R)-2-(hydroxymethyl)-4-(1-methylcyclobutoxy)pyrrolidin-1-yl)-N-(4-
(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-
ylthio)phenyl)acetamide;

2-[trans-3-Hydroxy-4-(2-methoxy-ethoxy)-pyrrolidin- 1 -y1]}-N- {4-[4-(5-

methyl-1H-pyrazol-3-ylamino)-pyrrolo[2,1-f][ 1,2 ,4]triazin-2-ylsulfanyl]-phenyt} -
acetamide;
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2-[trans-3-(1,1-Dimethyl-propoxy)-4-hydroxy-pyrrolidin-1-yl}-N-{ 4-[4-(5-
methyl-1H-pyrazol-3-ylamino)-pyrrolo[2,1-f](1 ,2,4]triazin-2-ylsulfanyl]-phenyl} -
acetamide;

2-(trans-3-(2,6-dichlorophenoxy)-4-hydroxypyrrolidin-1-yl)-N-(4-(4-(5-
methyl- 1 H-pyrazol-3-ylamino)pyrrolo[ 1 ,2-f][1 ,2,4]triazin-2-ylthio)phenyl)acetamide;

2-(trans-4-tert-butoxy-2-(hydroxymethyl)pyrrolidin-1-yl)-N-(3-fluoro-4-(4-(5-
methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-t][1 ,2,4]triazin-2-ylthio)phenyl)acetamide;

2-[trans-3-Hydroxy-4-(2,2,2-trifluoro-ethoxy)-pyrrolidin-1-yl]-N- {4-[4-(5-
methyl- 1 H-pyrazol-3-ylamino)-pyrrolo{2,1-f][1 ,2,4]triazin-2-ylsulfanyl]-phenyl}-
acetamide;

2-(trans-3-Cyclopropylmethoxy-4-hydroxy-pyrrolidin-1-y1)-N- {4-[4-(5-
methyl-1H-pyrazol-3-ylamino)-pyrrolo[2,1-f][1 ,2,4]triazin-2-ylsulfanyl]-phenyl}-
acetamide;

2-[trans-3-Hydroxy-4-(tetrahydro-furan-3-yloxy)-pyrrolidin-1-yl]-N- {4-[4-(5-
methyl-1H-pyrazol-3-ylamino)-pyrrolo[2,1-f][1 ,2,4]triazin-2-ylsulfanyl]-phenyl}-
acetamide;

2-(trans-3-tert-butoxy-4-hydroxypyrrolidin- 1-y1)-N-(3 -fluoro-4-(4-(5-methyl-
1H-pyrazol-3-ylamino)pyrrolo[1,2-f][1 ,2,4]triazin-2-ylthio)phenyl)acetamide;

2-(trans-3-Hydroxy-4-isopropoxy-pyrrolidin- 1 -yl)-N-{4-[4-(5-methyl- 1 H-
pyrazol-3-ylamino)-pyrrolo[2,1-f][1 ,2,4]triazin-2-ylsulfanyl]-phenyl}-acetamide;

2-[trans-3-Hydroxy-4-(2,2,2-trifluoro-1,1-dimethyl-ethoxy)-pyrrolidin- 1-y1}-
N-{4-[4(5-methyl-1H-pyrazol-3-ylamino)-pyrrolo[2,1-{][1 ,2,4]triazin-2-ylsulfanyl]-
phenyl} acetamide;

2-(trans-3-tert-butoxy-4-(2-methoxyethoxy)pyrrolidin-1-y1)-N-(4-(4-(5-
methyl-1H-pyrazol-3-ylamino)pyrrolo[ 1,2-f][1 ,2,4]triazin-2-ylthio)phenyl)acetamide;

N-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[ 1,2-f][ 1,2,4]triazin-2-
ylthio)phenyl)-2-(3-pivaloylpyrrolidin- 1 -yl)acetamide;

N-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo{ 1,2-f]{1,2,4]triazin-2-
ylthio)phenyl)-2-(3-(pyrrolidine- 1 -carbonyl)pyrrolidin-1-yl)acetamide;

2-(trans-3-Cyano-4-hydroxy-pyrrolidin- 1-y1)-N-{4-[4-(5-methyl-1H-pyrazol-
3-ylamino)-pyrrolo[2,1-f][1,2,4]triazin-2-ylsulfanyl]-pheny!} -acetamide;

(R)-N-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[ 1,2-f][ 1,2 4]triazin-2-
ylthio)phenyl)-2-(3-(3-morpholinopropoxy)pyrrolidin- 1 -ylacetamide;

(R)-N-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[ 1,2-f][ 1,2 4] triazin-2-
ylthio)phenyl)-2-(3-(2-(4-methylpiperazin- 1 -yl)ethoxy)pyrrolidin- l-yDacetamide;
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2-((R)-3-(2-hydroxyethoxy)pyrrolidin- 1 -y1)-N-(4-(4-(5-methyl-1H- pyrazol-3-
ylamino)pyrroto[1,2-f][1,2,4]triazin-2-ylthio)phenylacetamide;

2-[trans-3-(3-Chloro-phenylamino)-4-hydroxy-pyrrolidin-1-y1}-N- {4-[4-(5-
methyl-1H-pyrazol-3-ylamino)-pyrrolo[2,1-f}[ 1,2,4]triazin-2-ylsulfanyl]-phenyl}-
acetamide;

2-(trans-3-(3-fluorophenylamino)-4-hydroxypyrrolidin--y1)-N-(4-(4-(5-
methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-ylthio)phenyl)acetamide;

2-(trans-3-tert-butoxy-4-hydroxypyrrolidin- 1 -y1)-N-(4-(7-fluoro-4-(5-mcthyl-
1H-pyrazol-3-ylamino)pyrrolo[1,2-f][ 1,2 4]triazin-2-ylthio)phenyl)acetamide;

2-(trans-3-Ethoxy-4-hydroxy-pyrrolidin-1-y1)-N- {4-[4-(5-methyl- 1 H-pyrazol-
3-ylamino)-pyrrolo[2,1-f][1,2,4]triazin-2-ylsulfanyl]-phenyl } -acetamide;

2-(3-(1-hydroxy-2,2-dimethylpropyl)pyrrolidin-1-y1)-N-(4-(4-(5-methyl- 1 H-
pyrazol-3-ylamino)pyrrolo[ |,2-f][ 1,2,4]triazin-2-ylthio)phenylacetamide;

(R)-N-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f][ 1,2 4]triazin-2-
yithio)phenyl)-2-(3-(pyrrolidine-1-carbonyl)pyrrolidin- 1 -yl)acetamide;

(R)-N-(3-fluoro-4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[ 1,2-
f]{1,2,4]triazin-2-ylthio)phenyl)-2-(3-(pyrrolidine-1-carbony!)pyrrolidin-1-
yl)acetamide;

N-((3S5,4S)-1-((4-(4-(5-methyl- | H-pyrazol-3-ylamino)pyrrolo[ 1,2-
1){1,2,4]triazin-2-ylthio)phenylcarbamoyl)methyl)-4-tert-butoxypyrrolidin-3-
yl)isobutyramide;

N-(trans-1-((4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[ 1 ,2-
{][1,2,4]triazin-2-ylthio)phenylcarbamoyl)methyl)-4-tert-butoxypyrrolidin-3-
yl)pivalamide;

2-[trans-3-Hydroxy-4-(2,2,2-trifluoro-1 -trifluoromethyl-ethoxy)-pyrrolidin- 1 -
y1]-N-{4-[4-(5-methyl-1H-pyrazol-3-ylamino)-pyrrolo[2,1-f][1,2,4]triazin-2-
ylsulfanyl]-phenyl}-acetamide;

2-(trans-3-Hydroxy-4-methoxy-pyrrolidin-1-yl)-N- {4-[4-(5-methyl-1 H-
pyrazol-3-ylamino)-pyrrolo{2,1-f][1,2,4]triazin-2-ylsulfanyl]-phenyl} -acetamide;

2-(trans-3-hydroxy-4-(3-methoxyphenylamino)pyrrolidin- L -y[)-N-(4-(4-(5-
methyl-1H-pyrazol-3-ylamino)pyrrolo[ 1,2-f][1,2,4]triazin-2-ylthio)phenyl)acetamide;

2-(trans-3-(2-fluorophenylamino)-4-hydroxypyrrolidin- 1 -y1)-N-(4-(4-(5-
methyl-1H-pyrazol-3-ylamino)pyrrolo[ 1,2-f][ 1,2,4 triazin-2-yithio)phenyl)acetamide;

2-(trans-3-(3-fluorophenoxy)-4-hydroxypyrrolidin- 1 -y1)-N-(4-(4-(5-methyl-
1H-pyrazol-3-ylamino)pyrrolo[ 1,2-f][1,2,4]triazin-2-ylthio)phenylacetamide;
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(S)-N-(4-(4-(5-methyl-1 H-pyrazol-3-ylamino)pyrrolof 1,2-f][1 ,2,4triazin-2-
ylthio)phenyl)-2-(3-(pyrrolidine-1 -carbonyl)pyrrolidin-1-yl)acetamide;

2-(trans-3-(2-fluorophenoxy)-4-hydroxypyrrolidin- 1 -yl)-N-(4-(4-(5-methyl-
| H-pyrazol-3-ylamino)pyrrolo[ 1,2-f]{1 ,2 4]triazin-2-ylthio)phenyl)acetamide;

2-(trans-3-(2,4-ditluorophenoxy)-4-hydroxypyrrolidin-1 -y1)-N-(4-(4-(5-
methyl-1H-pyrazol-3-ylamino)pyrrolo[ 1,2-f]{1 .2, 4]triazin-2-ylthio)phenyl)acetamide;

2-(trans-3-(3 4-difluorophenylamino)-4-hydroxypyrrolidin-1 -y1)-N-(4-(4-(5-
methyl-1H-pyrazol-3-ylamino)pyrrolo{1,2-f]{1 ,2 4]triazin-2-ylthio)phenyl)acetamide;

N-ethyl-3-fluoro-N-(2-hydroxyethyl)-1-(2-(4-(4-(5 -methyl-1H-pyrazol-3-
ylamino)pyrrolo[1,2-f]{1 ,2,4]triazin-?.-ylthio)phenylamino)-2-oxoethy1)pyrrolidine-3—
carboxamide;

2—(trans-3—(3,5-diﬂuorophenoxy)—4-hydroxypyrrolidin—1-y1)-N-(4-(4—(5—
methyl-1H-pyrazol-3-ylamino)pyrrolo[ 1,2-f][1 ,2,4]triazin-2-ylthio)phenyl)acetamide;

2-(trans-3-(3 4-difluorophenoxy)-4-hydroxypyrrolidin-1 -yD)-N-(4-(4-(5-
methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f](1 ,2,4]triazin-2-ylthio)phenyl)acetamide;

2-(3-fluoro-3-(pyrrolidine- 1-carbonyl)pyrrolidin-1 -y1)-N-(4-(4-(5-methyl-1H-
pyrazol-3-ylamino)pyrrolo[1,2-f]{1,2,4]triazin-2 -ylthio)phenyl)acetamide;

(R)-2-(3~(tert-butylthio)pyrrolidin-1 -y1)-N-(4-(4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolo[1,2-f][1 ,2,4]triazin-2-ylthio)phenyl)acetamide;

N-(1-((4-(4-(5-methyl-1 H-pyrazol-3-ylamino)pyrrolo[1,2-] [1,2,4]triazin-2-
ylthio)phcnylcarbamoyl)methyl)-4,4-diﬂuoropyrrolidin-3-yl)pivalamide;

N-tert-butyl-3-fluoro-1-(2-(4-(4-(5-methyl-1 H-pyrazol-3-ylamino)pyrrolo[1,2-
f1f1 ,2,4]triazin—2-y1thi0)phenylamino)-2-oxoethyl)pyrrolidine-3-carboxamide;

N,N-dimethyl-1-(2-(4-(4-(5-methyl-1 H-pyrazol-3-ylamino)pyrrolof 1,2-
f][1 ,2,4]triazin—2—ylthio)phenylamino)-2-oxoethyl)pyrrolidine—3(R)-carboxamide;

2-((R)-3-((R)-3-hydroxypyrrolidine-1 -carbonyl)pyrrolidin-1-yl)-N-(4-(4-(5-
methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f][1 ,2,4]triazin-2-ylthio)phenyl)acetamide;

(R)-2-(3-(3,3-difluoropyrrolidine-1 -carbonyl)pyrrolidin-1-y1)-N-(4-(4-(5-
methyl-1H-pyrazol-3-ylamino)pyrrolo[ 1,2-f][1 ,2,4]triazin-2-ylthio)phenyl)acetamide;

2-[trans-3-(4-fluoro-phenoxy)-4-hydroxy-pyrrolidin-1 -yl]-N-{4-[6-methyl-4-

(5-methyl-1H-pyrazol-3-ylamino)-pyrrolo[2,1-f][1 ,2,4]triazin-2-ylsulfanyl]-phenyl}-
acetamide;
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(R)-N-(4-(6-methyl-4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo{1,2-
f][1,2,4]triazin-2-ylthio)phenyl)-2-(3-(pyrrolidine- 1 -carbonyDpyrrolidin-1-
ylacetamide;

(R)-N-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f][ 1,2 4]triazin-2-
ylthio)phenyl)-2-(3-(piperidine-1-carbonyl)pyrrolidin- I -yl)acetamide;

2-((R)-3-((S)-3-hydroxypyrrolidine- | -carbonyl)pyrrolidin-1-y1)-N-(4-{4-(5~
methyl-1H-pyrazol-3-ylamino)pyrrolo[ 1,2-f][1,2,4]triazin-2-ylthio)phenyl)acetamide;

(R)-N-(4-(4-(5-mcthyl-1H-pyrazol-3-ylamino)pyrrolo[ 1,2-f][1,2,4 triazin-2-
ylthio)phenyl)-2-(3-(3-(pyrrolidin-1-yl)propoxy)pyrrolidin- 1 -yl)acetamide;

(R)-1-(2-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolof1,2-f][ 1,2 ,4]triazin-2-
ylthio)phenylamino)-2-oxoethyl)-N-(2-morpholinoethyl)pyrrolidine-3-carboxamide;

(R)-1-(2-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[ 1,2-f][ 1,2,4Jtriazin-2-
ylthio)phenylamino)-2-oxoethyl)-N-(2-(pyrrolidin- 1 -yl)ethyl)pyrrolidine-3-
carboxamide;

(R)-1-(2-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f]{1,2,4Jtriazin-
2-ylthio)phenylamino)-2-oxoethyl)-N-(3-(piperidin-1-yl)propyl)pyrrolidine-3-
carboxamide;

(R)-1-(2-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[ 1,2-f][ 1,2,4]triazin-
2-ylthio)phenylamino)-2-oxoethyl)-N-(2-(piperidin-1-yl)ethyDpyrrolidine-3-
carboxamide;

(R)-2-(3-(3-(3,3-difluoropyrrolidin- [ -yl)propoxy)pyrrolidin- 1 -y1)-N-(4-(4~(5-
methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f]{1,2,4]triazin-2-ylthio)phenyl)acetamide;

(R)-1-(2-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo{ 1,2-f][ 1,2,4 ]triazin-2-
ylthio)phenylamino}-2-oxoethyl)-N-(3-morpholinopropyl)pyrrolidine-3-carboxamide;

(R)-N-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-
ylthio)phenyl)-2-(3-(morpholine-4-carbonyl)pyrrolidin-1-yl)acetamide;

(R)-N-(4-fluorophenyl)-1-(2-(4-(4-(5-methyl-1H-pyrazol-3-
ylamino)pyrrolo[1,2-f][1,2 4]triazin-2-ylthio)phenylamino)-2-oxoethyl)pyrrolidine-3-
carboxamide;

N-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo{ 1,2-f][ 1,2 4]triazin-2-
ylthio)phenyl)-2-((R)-3-(tert-butyisulfonyl)pyrrotidin-1-yl)acetamide;

(R)-2-(3-(3-(azepan-1-yl)propoxy)pyrrolidin- 1-y1)-N-(4-(4-(5-methyl- 1 H-
pyrazol-3-ylamino)pyrrolo[1,2-f][ 1,2,4]triazin-2-ylthio)phenyl)acetamide;

(R)-2-(3-(4,4-difluoropiperidine- 1 -carbonyl)pyrrolidin- 1 -y1)-N-(4-(4-(5-
methyl- I H-pyrazol-3-ylamino)pyrralo[1,2-f}{ 1,2 4 ]triazin-2-ylthio)phenyl)acetamide;
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(R)-N-(3-fluorophenyl)- 1 -(2-(4-(4-(5-methyl-1H-pyrazol-3-
ylamino)pyrroto[1,2-f][1,2,4]triazin-2-ylthio)phenylamino)-2-oxoethyl)pyrrolidine-3-
carboxamide;

(R)-N-cyclohexyl-1-(2-(4-(4-(5-methyl- 1 H-pyrazol-3-ylamino)pyrrolo[ 1,2~
f][1,2,4}triazin-2-ylthio)phenylamino)-2-oxoethyl)pyrrolidine-3-carboxamide;

2-(cis-3-(4-fluorophenoxy)-4-hydroxypyrrolidin-1-y1)-N-(4-(4-(5-methyl- 1 H-
pyrazol-3-ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-ylthio)phenyl)acetamide;

(R)-2-(3-(4-hydroxypiperidine- 1 -carbonyl)pyrrolidin-1-yl)-N-(4-(4-(5-
methyl-1H-pyrazol-3-ylamino)pyrrolo[ 1,2-f]{1,2,4 Jtriazin-2-ylthio)phenyl)acetamide;

(R)-2-(3-(4-(hydroxymethyl)piperidine- 1 -carbonyl)pyrrolidin-1-yI}-N-(4-(4-
(5-methyl-1H-pyrazol-3-ylamino)pyrrolo{1,2-f][1,2,4]triazin-2-
ylthio)phenyl)acetamide;

(R)-N-cyclopentyl-1-(2-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-
f][1,2,4]triazin-2-ylthio)phenylamino)-2-oxoethyl)pyrrolidine-3-carboxamide;

(R)-N-cyclopropyl-1-(2-(4-(4-(5-methyl- | H-pyrazol-3-ylamino)pyrrolo[ 1, 2-
f][1,2.4]triazin-2-ylthio)phenylamino)-2-oxoethyl)pyrrolidine-3-carboxamide;

2-(trans-3-hydroxy-4-(pyridin-4-yloxy)pyrrolidin-1-y1)-N-(4-(4-(5-methyl-
1H-pyrazol-3-ylamino)pyrrolof 1,2-f]{ 1,2,4]triazin-2-ylthio)phenyl)acetamide;

(R)-N-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[ 1,2-f][ 2,4 ]triazin-2-
ylthio)phenyl)-2-(3-(3-(4-methylpiperazin- 1-yl)propoxy)pyrrolidin-1-yl)acetamide;

2-(-3-((R)-tert-butylsulfinyl)pyrrolidin- 1 -y1)-N-(4-(4-(5-methyl- 1 H-pyrazol-3-
ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-ylthio)phenyl)acetamide;

2-(trans-3-hydroxy-4-(pyridin-2-yloxy)pyrrolidin-1-yl)-N-(4-(4-(5-methyl-
1H-pyrazol-3-ylamino)pyrrolo[ 1,2-f][1,2,4]triazin-2-ylthio)phenyl)acetamide;

2-({R)-3-((S)-4,4-difluoro-2-(hydroxymethyl)pyrrolidine- 1 -
carbonyl)pyrrolidin- 1-y1)-N-(4-(4-(5-methyl- 1H-pyrazol-3-ylamino)pyrrolo[ 1,2-
f][1,2,4]triazin-2-yithio)phenyl)acetamide;

(S)-2-(3-(3,3-difluoropyrrohdine-1-carbonyl)pyrrolidin-1-yl)-N-(4-(4-(5-
methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f][1,2.4]triazin-2-ylthio)phenyl)acetamide;

(S)-2-(3-(4,4-difluoropiperidine- I -carbonyl}pyrrolidin- 1 -yl)-N-(4-(4-(5-
methyl-1H-pyrazol-3-ylamino)pyrrolof1,2-f][ 1,2,4]triazin-2-yIthio)phenyDacetamide;

(8)-2-(3-(3,3-difluoropiperidine- [ -carbonyl)pyrrolidin- 1 -y1)-N-(4-(4-(5-
methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-1]{ 1,2,4 ]triazin-2-ylthio)phenyl)acetamide;

343



WO 2011/088045 PCT/US2011/020836

(5)-N-cyclopentyl-1-(2-(4-(4-(5-methyl- 1 H-pyrazol-3-ylamino)pyrrolo[ 1,2-
f][1,2,4]triazin-2-ylthio)phenylamino)-2-oxoethyl)pyrrolidine-3-carboxamide;

(8)-2-(3-(3,3-difluoropiperidine- 1 -carbonyl)pyrrolidin- 1 -yl)-N-(4-(4-(5-
methyl- | H-pyrazol-3-ylamino)pyrrolo{1,2-f]{1,2,4]triazin-2-ylthio)phenyl)acetamide;

(S)-N-tert-butyl-1-(2-(4-(4-(5-methyl- 1 H-pyrazol-3-ylamino)pyrrolo[1,2-
f][1,2,4]triazin-2-ylthio)phenylamino)-2-oxoethyl)pyrrolidine-3-carboxamide;

(S)-N-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[ 1,2-f][ 1,2,4]triazin-2-
ylthio)pheny!)-2-(3-(piperidine- 1-carbonyl)pyrrolidin- | -yl)acetamide;

(S)-N-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f]{ ,2,4]triazin-2-
ylthio)phenyl)-2-(3-(morpholine-4-carbonyl)pyrrolidin-1-yl)acetamide;

(S)-2-(3-(4-fluoropiperidine-1-carbonyl)pyrrolidin-1-y1)-N-(4-(4-(5-methyl-
1H-pyrazol-3-ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-ylthio)phenyl)acetamide;

2-(3-(3-fluorobenzoyl)pyrrolidin-1-yl)-N-(4-(4-(5-methyl- 1H-pyrazol-3-
ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-ylthio)phenyl)acetamide;

2-(3-(4-fluorobenzoyl)pyrrolidin-1-y1)-N-(4-(4-(5-methyl- 1 H-pyrazol-3-
ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-ylthio)phenyl)acetamide;

(S)-N,N-dimethyl-1-(2-(4-(4-(5-methyl- 1 H-pyrazol-3-ylamino)pyrrolo[1,2-
f][1,2,4]triazin-2-ylthio)phenylamino)-2-oxoethyl)pyrrolidine-3-carboxamide;

(R)-1-(2-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[ 1,2-][1,2,4]triazin-2-
ylthio)phenylamino)-2-oxoethyl)-N-(2,2,2-trifluoroethyl)pyrrolidine-3-carboxamide;

(R)-N-(2-(4,4-difluoropiperidin-1-yl)ethyl)-1-(2-(4-(4-(5-methyl- 1 H-pyrazol-
3-ylamino)pyrrolo[ 1,2-f][1,2,4]triazin-2-ylthio)phenylamino)-2-oxoethyl)pyrrolidine-
3-carboxamide;

(S)-1-(2-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[ 1,2-][1,2,4]triazin-
2-ylthio)phenylamino)-2-oxoethyl)-N-(2,2,2-trifluoroethyl)pyrrolidine-3-
carboxamide;

(R)-2-(3-(3,3-difluoropyrrolidine-1-carbonyl)pyrrolidin-1-y1)-N-(4-(6-methyl-
4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-
ylthio)phenyl)acetamide;

(R)-N-cyclopentyl-1-(2-(4-(6-methyl-4-(5-methyl- 1H-pyrazol-3-

ylamino)pyrrolo{ 1,2-f][1,2,4]triazin-2-ylthio)phenylamino)-2-oxoethyl)pyrrolidine-3-
carboxamide;
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(R)-2-(3-(3,3-difluoropiperidine-1-carbonyl)pyrrolidin-1-yl}-N-(4-(6-methyl-
4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[ 1,2-f][ 1,2 ,4]triazin-2-
ylthio)phenyl)acetamide;

{R)-N-(2-(4,4-difluoropiperidin-1-yl)ethyl)-1-(2-(4-(6-methyl-4-(5-methyl-
I H-pyrazol-3-ylamino)pyrrolo[1,2-t]{1,2,4]triazin-2-ylthio)phenylamino)-2-
oxoethylpyrrolidine-3-carboxamide;

(R)-N-cyclopropyl-1-(2-(4-{6-methyl-4-(5-methyl- 1 H-pyrazol-3-
ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-ylthio)phenylamino)-2-oxoethypyrrolidine-3-
carboxamide;

(R)-N-tert-butyl-1-(2-(4-(4-(5-methyl- 1 H-pyrazol-3-ylamino)pyrrolo[ 1.2-
f][1,2,4]triazin-2-ylthio)phenylamino)-2-oxoethypyrrolidine-3-carboxamide;

2-((R)-3-(2-(pyrrolidin-1-yDethoxy)pyrrolidin-1-y1)-V-(4-(4-(5- methyl-1H-
pyrazol-3-ylamino)pyrrolo[ 1,2-f][1,2,4]triazin-2-ylthio)phenyl)acetamide;

(R)-N-isopropyl-1-(2-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[ 1,2-
f][1,2,4}triazin-2-ylthio)phenylamino)-2-oxoethyl)pyrrolidine-3-carboxamide;

(R)-N-cyclobutyl-1-(2-(4-(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolof 1,2-
f1[1,2,4]triazin-2-ylithio)phenylamino)-2-oxoethyl)pyrrolidine-3-carboxamide;

2-((R)-3-((5)-4,4-difluoro-2-(hydroxymethyl)pyrrolidine- 1 -
carbonyl)pyrrolidin- 1 -y1)-N-(4-(6-methyl-4-(S-methyl-1H-pyrazol-3-
ylamino)pyrrolo[1,2-f][1,2,4]triazin-2-ylthio)phenyl)acetamide;

(R)-1-(2-(4-(6-chloro-4-(5-mcthyl- 1 H-pyrazol-3-ylamino)pyrrolo] 1,2-
f][1,2,4]triazin-2-ylthio)phenylamino)-2-oxoethyl)-N-cyclopropylpyrrolidine-3-
carboxamide;

(R)-N-(4-(6-chloro-4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-
f][1,2,4]triazin-2-ylthio)phenyl)-2-(3-(3,3-difluoropiperidine- [ -carbonyl)pyrrolidin-1-
yhacetamide;

(R)-1-(2-(4-(6-chloro-4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[ 1,2-
][ 1,2,4]triazin-2-ylthio)phenylamino)-2-oxoethyl)-N-(2-(4,4-di fluoropiperidin-1-
yhethyl)pyrrolidine-3-carboxamide;

(R)-1-(2-(4-(6-chloro-4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[ 1,2-

f1[1,2,4]triazin-2-ylthio)phenylamino)-2-oxoethyl)-N,N-dimethylpyrrolidine-3-
carboxamide;

2-((R)-3-(2-(piperidin-1-yhethoxy)pyrrolidin-1-y1)-N-(4-(4-(5- methyl-1H-
pyrazol-3-ylamino)pyrrolo[ {,2-f][ 1,2,4]triazin-2-ylthio)phenyl)acetamide;
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(R)-N-(4-(6-chloro-4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[ 1,2-
f][1,2,4]triazin-2-ylthio)phenyl)-2-(3-(3,3-difluoropyrrolidine- | -carbonyl)pyrrolidin-
I-yhacetamide;

(R)-1-(2-(4-(6-chloro-4-(5-methyl- 1 H-pyrazol-3-ylamino)pyrrolo[1,2-
f][1,2,4]triazin-2-ylthio)phenylamino)-2-oxoethyl)-N-(2,2,2-
trifluoroethyl)pyrrolidine-3-carboxamide;

(R)-1-(2-(4-(6-chloro-4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[ 1,2-
f][1,2,4]triazin-2-ylthio)phenylamino)-2-oxoethyl)-N-cyclopentylpyrrolidine-3-
carboxamide;

2-((R)-3-(3,3-difluoro-4-hydroxypyrrolidine-1-carbonyl)pyrrolidin-1-yl)-N-(4-
(4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[ 1,2-f][ 1,2 ,4]triazin-2-
ylthio)phenyl)acetamide;

(R)-2-(3-(3,3-difluoro-4-hydroxypyrrolidine- 1 -carbonyl)pyrrolidin-1-yl)-N-
(4-(6-methyl-4-(5-methyl- | H-pyrazol-3-ylamino)pyrrolo[ 1,2-f][ 1,2,4]triazin-2-
yithio)phenyl)acetamide;

(R)-N-(4-(6-chloro-4-(5-methyl-1H-pyrazol-3-ylamino)pyrrolo[1,2-
f][1,2,4]triazin-2-ylthio)phenyl)-2-(3-(3,3-difluoro-4-hydroxypyrrolidine-1-
carbonyl)pyrrolidin-1-yl)acetamide;

2-((R)-3-((R)-4,4-difluoro-2-(hydroxymethyl)pyrrolidine- 1 -
carbonyl)pyrrolidin- 1 -y[)-N-(4-(4-(5-methyl- 1H-pyrazol-3-ylamino)pyrrolo[1,2-
f][1,2,4]triazin-2-ylthio)phenyl)acetamide;

N-(4-(6-chloro-4-(5-methyl- 1 H-pyrazol-3-ylamino)pyrrolo[ 1,2-
f][1,2,4]triazin-2-ylthio)phenyl)-2-((R)-3-((S)-4,4-difluoro-2-
(hydroxymethyl)pyrrolidine-1-carbonyl)pyrrolidin-1-yl)acctamide;

(R)-2-(3-(2-hydroxyethoxy)pyrrolidin-1-yl)-N-(4-((6-methyl-4-((5-methyl-
H-pyrazol-3-yl)amino)pyrrolo[2,1-f][1,2,4]triazin-2-yl)thio)phenyl)acetamide; and

(R)-2-((1-(2-((4-((4-((5-methyl-1H-pyrazol-3-yl)amino)pyrrolo[2,1-
f][1,2,4]triazin-2-yl)thio)phenyl)amino)-2-oxoethyl)pyrrolidin-3-yl)oxy)ethyl
dihydrogen phosphate.

20. A pharmaceutical composition comprising a compound of any of

claims 1-19 and a pharmaccutically acceptable carrier.

21. A method for treating an Aurora kinase modulated diseasc comprising
administering a therapeutically effective amount of a compound of any of claims 1-19

to a patient.
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22. The method of claim 21, wherein the disease is selected from cancer,
bone disease, inflammatory disease, autoimmune disease, metabolic disease, viral
diseases, fungal disease, ncurological and neurodegenerative disorder, Alzheimer's

disease, allergy and asthma, cardiovascular disease, and hormone related disease.

23. The method of claim 22, wherein cancer is selected from bladder,
breast, colon, kidney, liver, lung, esophagus, gall bladder, ovary, pancreas, stomach,
cervix, thyroid, prostate, skin, leukemia, lymphoma, astrocytoma, neuroblastoma,
glioma, schwannoma, melanoma, seminoma, teratocarcinoma, osteosarcoma,
xeroderma pigmentosum, keratoacanthoma, thyroid follicular cancer, and Kaposi's

sarcoma.

24, The method of claim 21-23 further comprising administering a second
pharmaceutical agent selected from anti-proliferative agent, anti-inflammatory agent,

immunomodulatory agent and immunosuppressive agent.

25. The methods of claim 21, wherein the disease is rheumatoid arthritis.

26. A method for treating a cancer in a human which comprises
administering a therapeutically effective amount of the compound of any of claims 1-

19 to the human having the cancer.
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