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PYRIDO PYRIMIDINONES, DIHYDRO PYRIMIDO PYRIMIDINONES AND

PTERIDINONES USEFUL AS RAF KINASE INHIBITORS

ABSTRACT

The present invention provides compounds having the formula:
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wherein A-B together represent one of the following structures:
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and

n, R, R, R* RY, LY L% Y and Z are as defined in classes and subclasses
herein, and pharmaceutical compositions thereof, as described generally and in
subclasses herein, which compounds are useful as inhibitors of protein kinase (e.g.,

RAF), and thus are useful, for example, for the treatment of RAF mediated diseases.
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PYRIDO PYRIMIDINONES, DIHYDRO PYRIMIDO PYRIMIDINONES AND

PTERIDINONES USEFUL AS RAF KINASE INHIBITORS

PRIORITY

[0001] The present application claims priority to U.S. Provisional Patent
Application Nos.: 60/635,644 filed December 13, 2004 and 60/636,740 filed
December 16, 2004; The entire contents of each of these applications are incorporated
herein by reference.

BACKGROUND OF THE INVENTION
[0002] Cancer results from the deregulation of the normal processes that control
cell division, differentiation and apoptotic cell death. Protein kinases play a critical
role in this regulatory process. A partial non-limiting list of such kinases includes abl,
ATK, ber-abl, Blk, Brk, Btk, c-kit, c-met, c-src, CDK1, CDK2, CDK4, CDK®6,
cRafl, CSFIR, CSK, EGFR, ExbB2, ErbB3, ErbB4, ERK, Fak, fes, FGFRI, FGFR2,
FGFR3, FGFR4, FGFRS, Fgr, FLK4, fli-1, Fps, Frk, Fyn, Hek, IGF-1R, INS-R, Jak,
KDR, Lck, Lyn, MEK, p38, PDGFR, PIK, PKC, PYK2, ros, tie.sub.1, tie.sub.2, TRK,
Yes and Zap70. In mammalian biology, such protein kinases comprise mitogen
activated protein kinase (MAPK) signalling pathways. MAPK signalling pathways are
inappropriately activated by a variety of common disease-associated mechanisms
such as mutation of ras genes and deregulation of growth factor receptors (Magnuson
et al., Seminars in Cancer Biology; 1994 (5), 247-252).
[0003]  Additionally, protein kinases have been implicated as targets in central
nervous system disorders (such as Alzheimer's), inflammatory disorders (such as
psoriasis), bone diseases (such as osteoporosis), atheroscleroses, restenosis,
thrombosis, metabolic disorders (such as diabetes) and infectious diseases (such as
viral and fungal infections).
[0004] One of the most commonly studied pathways involving kinase regulation
is cellular signalling from receptors at the cell surface to the nucleus. One example of
this pathway includes a cascade of kinases in which members of the Growth Factor
receptor Tyrosine Kinases (such as EGF-R, PDGF-R, VEGF-R, IGF1-R, the Insulin
receptor), deliver signals through phosphorylation to other kinases such as Src

Tyrosine kinase, and the Raf, Mek and Erk serine/threonine kinase families. Each of
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these kinases is represented by several family members which play related, but
functionally distinct roles. The loss of regulation of the growth factor signalling
pathway is a frequent occurrence in cancer as well as other disease states.

[0005] The signals mediated by kinases have also been shown to control growth,
death and differentiation in the cell by regulating the processes of the cell cycle.
Progression through the eukaryotic cell cycle is controlled by a family of kinases
called cyclin dependent kinases (CDKs). The regulation of CDK activation is
complex, but requires the association of the CDK with a member of the cyclin family
of regulatory subunits. A further level of regulation occurs through both activating
and inactivating phosphorylations of the CDK subunit. The coordinate activation and
inactivation of different cyclin/CDK complexes is necessary for normal progression
through the cell cycle. Both the critical G1-S and G2-M transitions are controlled by
the activation of different cyclin/CDK activities. In G1, both cyclin D/CDK4 and
cyclin E/CDK?2 are thought to mediate the onset of S-phase. Progression through S-
phase requires the activity of cyclin A/CDK?2 whereas the activation of cyclin A/cdc2
(CDK1) and cyclin B/cde2 are required for the onset of metaphase. It is not
surprising, therefore, that the loss of control of CDK regulation is a frequent event in
hyperproliferative diseases and cancer.

[0006] Raf protein kinases are key components of signal transduction pathways
by which specific extracellular stimuli elicit precise cellular responses in mammalian
cells. Activated cell surface receptors activate ras/rap proteins at the inner aspect of
the plasmamembrane which in turn recruit and activate Raf proteins. Activated Raf
proteins phosphorylate and activate the intracellular protein kinases MEK1 and
MEK2. In turn, activated MEKSs catalyse phosphorylation and activation of p42/p44
mitogen-activated protein kinase (MAPK). A variety of cytoplasmic and nuclear
substrates of activated MAPK are known which directly or indirectly contribute to the
cellular response to environmental change. Three distinct genes have been identified
in mammals that encode Raf proteins; A-Raf, B-Raf and C-Raf (also known as Raf-1)
and isoformic variants that result from differential splicing of mRNA are known.
[0007] Inhibitors of Raf kinases have been suggested for use in disruption of
tumor cell growth and hence in the treatment of cancers, e.g. histiocytic lymphoma,
lung adenocarcinoma, small cell lung cancer and pancreatic and breast carcinoma; and

also in the treatment and/or prophylaxis of disorders associated with neuronal
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degeneration resulting from ischemic events, including cerebral ischemia after cardiac
arrest, stroke and multi-infarct dementia and also after cerebral ischemic events such
as those resulting from head injury, surgery and/or during childbirth.
[0008] Accordingly, there is a great need to develop compounds useful as
inhibitors of protein kinases. In particular, it would be desirable to develop
compounds that are useful as RAF inhibitors.
SUMMARY OF THE INVENTION
[0009] As discussed above, there remains a need for the development of novel
therapeutic agents and agents useful for treating disorders mediated by RAF. In
certain embodiments, the present invention provides novel compounds having the
structure:
LY LZ/Z
E N
| N//‘\Rz
@

wherein A-B together represent one of the following structures:
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and

n, R, R?%, R® RY, L', 1%, Y and Z are as defined in classes and subclasses
herein, and pharmaceutical compositions thereof, as described generally and in
subclasses herein, which compounds are useful as inhibitors of protein kinase (e.g.,
RAF), and thus are useful, for example, for the treatment of RAF mediated diseases.
[0010] In certain other embodiments, the invention provides pharmaceutical
compositions comprising an inventive compound, wherein the compound is present in
an amount effective to inhibit RAF activity. In certain other embodiments, the
invention provides pharmaceutical compositions comprising an inventive compound
and optionally further comprising an additional therapeutic agent. In yet other
embodiments, the additional therapeutic agent is an agent for the treatment of cancer.
[0011] In yet another aspect, the present invention provides methods for inhibiting

kinase activity (e.g., RAF) activity in a patient or a biological sample, comprising
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administering to said patient, or contacting said biological sample with an effective
inhibitory amount of a compound of the invention. In still another aspect, the present
invention provides methods for treating any disorder involving RAF activity,
comprising administering to a subject in need thereof a therapeutically effective
amount of a compound of the invention.

BRIEF DESCRIPTION OF THE DRAWING
[0012] Figure 1 depicts exemplary compound concentration experiments in mouse
plasma (solid lines) and tumor tissue (dashed lines) at 1, 3, 8, 16, and 24 hours
following a single oral dose of 25 (blue), 50 (red), or 100 (green) mg/kg compound X.
[0013] Figure 2 depicts exemplary western analysis of WM-266-4 xenograft
tumor tissue. Tumors were excised and proteins extracted at 3, 8, and 16 hours
following a single oral dose containing vehicle alone (lanes 1 and 2) or 100 (lanes 3
and 4), 50 (lanes 5 and 6), or 25 (lanes 7 and 8) mg/kg compound X. ERK and
phospho-ERK levels were then assessed by Western blot analysis
[0014] Figure 3 depicts exemplary growth rates of WM-266-4 melanoma tumor,
xenografts in mice treated for two weeks with 25, 50, or 100 mg/kg QD compound X,
50 mg/kg BID compound X, 10 mg/kg QD Camptosar, or dosing vehicle alone.

DEFINITIONS

[0015] It is understood that the compounds, as described herein, may be
substituted with any number of substituents or functional moieties. In general, the
term “substituted” whether preceded by the term “optionally” or not, and substituents
contained in formulas of this invention, refer to the replacement of hydrogen radicals
in a given structure with the radical of a specified substituent. When more than one
position in any given structure may be substituted with more than one substituent
selected from a specified group, the substituent may be either the same or different at
every position. As used herein, the term “substituted” is contemplated to include all
permissible substituents of organic compounds. In a broad aspect, the permissible
substituents include acyclic and cyclic, branched and unbranched, carbocyclic and
heterocyclic, aromatic and non-aromatic, carbon and heteroatom substituents of
organic compounds. For purposes of this invention, heteroatoms such as nitrogen
may have hydrogen substituents and/or any permissible substituents of organic
compounds described herein which satisfy the valencies of the heteroatoms.

Combinations of substituents and variables envisioned by this invention are preferably
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those that result in the formation of stable compounds useful in the treatment and
prevention, for example of disorders, as described generally above. Examples of
substituents include, but are not limited to aliphatic; heteroaliphatic; alicyclic;
heteroalicyclic; aromatic, heteroaromatic; aryl; heteroaryl; alkylaryl; alkylheteroaryl;
alkoxy; aryloxy; heteroalkoxy; heteroaryloxy; alkylthio; arylthio; heteroalkylthio;
heteroarylthio; F; C1; Br; I, -NO,; -CN; -CF;; -CH,CF;; -CHC1,; -CH,OH; -
CH,CH,0H; -CH,NH,; -CH,SO,CHj; - or ~GR®! wherein G is —O-, -S-, -NR%-, -
C(=0)-, -S(=0)-, -SO,-, -C(=0)0-, -C(=0)NR%-, -OC(=0)-, -NR%C(=0)-, -
OC(=0)0-, -OC(=0)NR®-, -NR®C(=0)0-, -NRZC(=0)NR®-, -C(=S)-, -C(=S)S-,
-SC(=S)-, -SC(=8)S-, -C(=NR%)-, -C(=NR®)0-, -C(=NR“)NR®-, -OC(=NR%?)-, -
NRFZC(E=ENR®)-, -NRPS0,-, -NRFPSO,NR®-, or  -SO,NR®%, wherein each
occurrence of RGI, R% and R® independently includes, but is not limited to,
hydrogen, halogen, or an optionally substituted aliphatic, heteroaliphatic, alicyclic,
heteroalicyclic, aromatic, heteroaromatic, aryl, heteroaryl, alkylaryl, or
alkylheteroaryl moiety. Additional examples of generally applicable substituents are
illustrated by the specific embodiments shown in the Examples that are described
herein.

[0016] The term “stable”, as used herein, preferably refers to compounds which
possess stability sufficient to allow manufacture and which maintain the integrity of
the compound for a sufficient period of time to be detected and preferably for a
sufficient period of time to be useful for the purposes detailed herein.

[0017] The term “aliphatic”, as used herein, includes both saturated and
unsaturated, straight chain (i.e., unbranched) or branched aliphatic hydrocarbons,
which are optionally substituted with one or more functional groups. As will be
appreciated by one of ordinary skill in the art, “aliphatic” is intended herein to
include, but is not limited to, alkyl, alkenyl, alkynyl moieties. Thus, as used herein,
the term “alkyl” includes straight and branched alkyl groups. An analogous
convention applies to other generic terms such as “alkenyl”, “alkynyl” and the like.
Furthermore, as used herein, the terms “alkyl”, “alkenyl”, “alkynyl” and the like
encompass both substituted and unsubstituted groups. In certain embodiments, as
used herein, “lower alkyl” is used to indicate those alkyl groups (substituted,

unsubstituted, branched or unbranched) having about 1-6 carbon atoms.



WO 2006/065703 PCT/US2005/044804

[0018]  In certain embodiments, the alkyl, alkenyl and alkynyl groups employed in
the invention contain about 1-20 or 2-20 aliphatic carbon atoms. In certain other
embodiments, the alkyl, alkenyl, and alkynyl groups employed in the invention
contain about 1-10 or 2-10 aliphatic carbon atoms. In yet other embodiments, the
alkyl, alkenyl, and alkynyl groups employed in the invention contain about 1-8 or 2-8
aliphatic carbon atoms. In still other embodiments, the alkyl, alkenyl, and alkynyl
groups employed in the invention contain about 1-6 or 2-6 aliphatic carbon atoms. In
yet other embodiments, the alkyl, alkenyl, and alkynyl groups employed in the
invention contain about 1-4 or 2-4 aliphatic carbon atoms. Illustrative aliphatic
groups thus include, but are not limited to, for example, methyl, ethyl, n-propyl,
isopropyl, allyl, n-butyl, sec-butyl, isobutyl, tert-butyl, n-pentyl, sec-pentyl, isopentyl,
tert-pentyl, n-hexyl, sec-hexyl, moieties and the like, which again, may bear one or
more substituents. Alkenyl groups include, but are not limited to, for example,
ethenyl, propenyl, butenyl, 1-methyl-2-buten-l-yl, and the like. Representative
alkynyl groups include, but are not limited to, ethynyl, 2-propynyl (propargyl), 1-
propynyl and the like.

[0019] The term “alicyclic”, as used herein, refers to compounds which combine
the properties of aliphatic and cyclic compounds and include but are not limited to
cyclic, or polycyclic aliphatic hydrocarbons and bridged cycloalkyl compounds,
which are optionally substituted with one or more functional groups. As will be
appreciated by one of ordinary skill in the art, “alicyclic” is intended herein to
include, but is not limited to, cycloalkyl, cycloalkenyl, and cycloalkynyl moieties,
which are optionally substituted with one or more functional groups. Illustrative
alicyclic groups thus include, but are not limited to, for example, cyclopropyl, -CHy-
cyclopropyl, cyclobutyl, *-CHj-cyclobutyl, cyclopentyl, -CH,-cyclopentyl-n,
cyclohexyl, -CH,-cyclohexyl, cyclohexenylethyl, cyclohexanylethyl, norborbyl
moieties and the like, which again, may bear one or more substituents.

[0020] The term “cycloalkyl”, as used herein, refers specifically to cyclic alkyl
groups having three to seven, preferably three to ten carbon atoms. Suitable
cycloalkyls include, but are not limited to cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cycloheptyl and the like, which, as in the case of aliphatic, heteroaliphatic
or heterocyclic moieties, may optionally be substituted. An analogous convention

applies to other generic terms such as “cycloalkenyl”, “cycloalkynyl” and the like.
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[0021] The term “heteroaliphatic”, as used herein, refers to aliphatic moieties in
which one or more carbon atoms in the main chain have been substituted with a
heteroatom. Thus, a heteroaliphatic group refers to an aliphatic chain which contains

one or more oxygen, sulfur, nitrogen, phosphorus or silicon atoms, i.e., in place of
carbon atoms. Thus, a 1-6 atom heteroaliphatic linker having at least one N atom in
the heteroaliphatic main chain, as used herein, refers to a Cj.galiphatic chain wherein

at least one carbon atom is replaced with a nitrogen atom, and wherein any one or

more of the remaining 5 carbon atoms may be replaced by an oxygen, sulfur,

nitrogen, phosphorus or silicon atom. As used herein, a 1-atom heteroaliphatic linker

having at least one N atom in the heteroaliphatic main chain refers to -NH- or —-NR-

where R is aliphatic, heteroaliphatic, acyl, aromatic, heteroaromatic or a nitrogenv
protecting group. Heteroaliphatic moieties may be branched or linear unbranched. In

certain embodiments, heteroaliphatic moieties are substituted by independent

replacement of one or more of the hydrogen atoms thereon with one or more moieties

including, any of the substituents described above.

[0022] The term “heteroalicyclic”, “heterocycloalkyl” or “heterocyclic”, as used

herein, refers to compounds which combine the properties of heteroaliphatic and

cyclic compounds and include but are not limited to saturated and unsaturated mono-

or polyeyclic heterocycles such as morpholino, pyrrolidinyl, furanyl, thiofuranyl,

pyrrolyl etc., which are optionally substituted with one or more functional groups, as

defined herein. In certain embodiments, the term “heterocyclic” refers to a non-

aromatic 5-, 6- or 7- membered ring or a polycyclic group, including, but not limited

to a bi- or tri-cyclic group comprising fused six-membered rings having between one

and three heteroatoms independently selected from oxygen, sulfur and nitrogen,

wherein (i) each 5-membered ring has 0 to 2 double bonds and each 6-membered ring

has 0 to 2 double bonds, (ii) the nitrogen and sulfur heteroatoms may optionally be

oxidized, (iii) the nitrogen heteroatom may optionally be quaternized, and (iv) any of
the above heterocyclic rings may be fused to an aryl or heteroaryl ring.

Representative heterocycles include, but are not limited to, pyrrolidinyl, pyrazolinyl,

pyrazolidiny1, imidazolinyl, imidazolidinyl, piperidinyl, piperazinyl, oxazolidinyl,

isoxazolidinyl, morpholinyl, thiazolidinyl, isothiazolidinyl, and tetrahydrofuryl.

[0023] Additionally, it will be appreciated that any of the alicyclic or

heteroalicyclic moieties described above and herein may comprise an aryl or
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heteroaryl moiety fused thereto. Additional examples of generally applicable
substituents are illustrated by the specific embodiments shown in the Examples that
are described herein.

[0024]  In general, the term “aromatic moiety”, as used herein, refers to stable
substituted or unsubstituted unsaturated mono- or polycyclic hydrocarbon moieties
having preferably 3-14 carbon atoms, comprising at least one ring satisfying the
Huckel rule for aromaticity. Examples of aromatic moieties include, but are not
limited to, phenyl, indanyl, indenyl, naphthyl, phenanthryl and anthracyl.

[0025] In general, the term “heteroaromatic moiety”, as used herein, refers to
stable substituted or unsubstituted unsaturated mono-heterocyclic or polyheterocyclic
moieties having preferably 3-14 carbon atoms, comprising at least one ring satisfying
the Huckel rule for aromaticity. Examples of heteroaromatic moieties include, but are
not limited to, pyridyl, quinolinyl, dihydroquinolinyl, isoquinolinyl, quinazolinyl,
dihydroquinazolyl, and tetrahydroquinazolyl.

[0026] It will also be appreciated that aromatic and heteroaromatic moieties, as
defined herein, may be attached via an aliphatic (e.g:, alkyl) or heteroaliphatic (e.g.,
heteroalkyl) moiety and thus also include moieties such as —(aliphatic)aromatic, -
(heteroaliphatic)aromatic, -(aliphatic)heteroaromatic, -
(heteroaliphatic)heteroaromatic, ~ —(alkyl)aromatic, -(heteroalkyl)aromatic, -
(alkyDheteroaromatic, and —(heteroalkyl)heteroaromatic moieties. Thus, as used
herein, the phrases “aromatic or heteroaromatic moieties” and “aromatic,
heteroaromatic, ~(alkyl)aromatic, -(heteroalkyl)aromatic, -
(heteroalkyl)heteroaromatic, and —(heteroalkyl)heteroaromatic™ are interchangeable.
Substituents include, but are not limited to, any of the previously mentioned
substituents resulting in the formation of a stable compound.

[0027] In general, the term “aryl” refers to aromatic moieties, as described above,
excluding those attached via an aliphatic (e.g., alkyl) or heteroaliphatic (e.g,
heteroalkyl) moiety. In certain embodiments of the present invention, “aryl” refers to
a mono- or bicyclic carbocyclic ring system having one or two rings satisfying the
Huckel rule for aromaticity, including, but not limited to, phenyl, naphthyl,
tetrahydronaphthyl, indanyl, indenyl and the like.

[0028] Similarly, the term “heteroaryl” refers to heteroaromatic moieties, as

described above, excluding those attached via an aliphatic (e.g., alkyl) or
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heteroaliphatic (e.g., heteroalkyl) moiety. In certain embodiments of the present
invention, the term “heteroaryl”, as used herein, refers to a cyclic unsaturated radical
having from about five to about ten ring atoms of which one ring atom is selected
from S, O and N; zero, one or two ring atoms are additional heteroatoms
independently selected from S, O and N; and the remaining ring atoms are carbon, the
radical being joined to the rest of the molecule via any of the ring atoms, such as, for
example, pyridyl, pyrazinyl, pyrimidinyl, pyrrolyl, pyrazolyl, imidazolyl, thiazolyl,
oxazolyl, isooxazolyl, thiadiazolyl, oxadiazolyl, thiophenyl, furanyl, quinolinyl,
isoquinolinyl, and the like.

[0029] Substituents for aryl and heteroaryl moieties include, but are not limited to,
any of the previously mentioned substitutents, ie., the substituents recited for
aliphatic moieties, or for other moieties as disclosed herein, resulting in the formation
of a stable compound.

[0030] The terms “alkoxy” (or “alkyloxy”), and “thioalkyl” as used herein refers
to an alkyl group, as previously defined, attached to the parent molecular moiety
through an oxygen atom (“alkoxy”) or through a sulfur atom (“thioalkyl”). In certain
embodiments, the alkyl group contains about 1-20 aliphatic carbon atoms. In certain
other embodiments, the alkyl group contains about 1-10 aliphatic carbon atoms. In
yet other embodiments, the alkyl group contains about 1-8 aliphatic carbon atoms. In
still other embodiments, the alkyl group contains about 1-6 aliphatic carbon atoms. In
yet other embodiments, the alkyl group contains about 1-4 aliphatic carbon atoms.
Examples of alkoxy groups, include but are not limited to, methoxy, ethoxy, propoxy,
isopropoxy, n-butoxy, tert-butoxy, neopentoxy and n-hexoxy. Examples of thioalkyl
groups include, but are not limited to, methylthio, ethylthio, propylthio, isopropylthio,
n-butylthio, and the like.

[0031] The term “amine” refers to a group having the structure -N(Rx), wherein
each occurrence of Ry is independently hydrogen, or an aliphatic, heteroaliphatic,
aromatic or heteroaromatic moiety, or the Rx groups, taken together, may form a
heterocyclic moiety.

[0032] The term “alkylamino” refers to a group having the structure -NHRx
wherein Ry is alkyl, as defined herein. The term “aminoalkyl” refers to a group
having the structure H,NRx-, wherein Ry is alkyl, as defined herein. In certain

embodiments, the alkyl group contains about 1-20 or 2-20 aliphatic carbon atoms. In

10
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certain other embodiments, the alkyl group contains about 1-10 or 2-10 aliphatic
carbon atoms. In yet other embodiments, the alkyl, alkenyl, and alkynyl groups
employed in the invention contain about 1-8 or 2-8 aliphatic carbon atoms. In still
other embodiments, the alkyl group contains about 1-6 or 2-6 aliphatic carbon atoms.
In yet other embodiments, the alkyl group contains about 1-4 or 2-4 aliphatic carbon
atoms. Examples of alkylamino include, but are not limited to, methylamino,
ethylamino, iso-propylamino and the like.

[0033]  The terms “halo” and “halogen” as used herein refer to an atom selected
from fluorine, chlorine, bromine and iodine.

[0034] The term “halogenated” denotes a moiety having one, two, or three
halogen atoms attached thereto.

[0035] The term “haloalkyl” denotes an alkyl group, as defined above, having
one, two, or three halogen atoms attached thereto and is exemplified by such groups
as chloromethyl, bromoethyl, trifluoromethyl, and the like.

[0036] The term “acyloxy”, as used herein, does not substantially differ from the
common meaning of this term in the art, and refers to a moiety of structure —
OC(O)Rx, wherein Rx is a substituted or unsubstituted aliphatic, alicyclic,
heteroaliphatic, heteroalicyclic, aryl or heteroaryl moiety.

[0037] The term “acyl”, as used herein, does not substantially differ from the
common meaning of this term in the art, and refers to a moiety of structure —C(O)Rx,
wherein Rx is a substituted or unsubstituted, aliphatic, alicyclic, heteroaliphatic,
heteroalicyclic, aryl or heteroaryl moiety.

[0038] The term “imino”, as used herein, does not substantially differ from the
common meaning of this term in the art, and refers to a moiety of structure —
C(=NRx)Ry, wherein Ry is hydrogen or an optionally substituted aliphatic, alicyclic,
heteroaliphatic, heteroalicyclic, aryl or heteroaryl moiety; and Ry is an optionally
substituted aliphatic, alicyclic, heteroaliphatic, heteroalicyclic, aryl or heteroaryl
moiety.

[0039] The term “Ci.calkylene”, as used herein, refers to a substituted or
unsubstituted, linear or branched saturated divalent radical consisting solely of carbon
and hydrogen atoms, having from one to six carbon atoms, having a free valence “-*

at both ends of the radical.
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[0040] The term “Cj.¢alkenylene”, as used herein, refers to a substituted or
unsubstituted, linear or branched unsaturated divalent radical consisting solely of
carbon and hydrogen atoms, having from two to six carbon atoms, having a free
valence “- at both ends of the radical, and wherein the unsaturation is present only as
double bonds and wherein a double bond can exist between the first carbon of the
chain and the rest of the molecule.

[0041] As used herein, the terms “aliphatic”, “heteroaliphatic”, “alkyl”, “alkenyl”,
“alkynyl”, “heteroalkyl”, “heteroalkenyl”, “heteroalkynyl”, and the like encompass
substituted and unsubstituted, saturated and unsaturated, and linear and branched
groups.  Similarly, the terms “alicyclic”, “heterocyclic”, “heterocycloalkyl”,
“heterocycle” and the like encompass substituted and unsubstituted, and saturated and
unsaturated  groups. Additionally, the terms “cycloalkyl”, “cycloalkenyl”,
“cycloalkynyl”,  “heterocycloalkyl”, “heterocycloalkenyl”, “heterocycloalkynyl”,
“aromatic”, “heteroaromatic”, “aryl”, “heteroaryl” and the like, used alone or as part
of a larger moiety, encompass both substituted and unsubstituted groups.

[0042] As used herein, the term "isolated", when applied to the compounds of the
present invention, refers to such compounds that are (i) separated from at least some
components with which they are associated in nature or when they are made and/or
(i) produced, prepared or manufactured by the hand of man.

[0043] The phrase, “pharmaceutically acceptable derivative”, as used herein,
denotes any pharmaceutically acceptable salt, ester, or salt of such ester, of such
compound, or any other adduct or derivative which, upon administration to a patient,
is capable of providing (directly or indirectly) a compound as otherwise described
herein, or a metabolite or residue thereof. Pharmaceutically acceptable derivatives
thus include among others pro-drugs. A pro-drug is a derivative of a compound,
usually with significantly reduced pharmacological activity, which contains an
additional moiety that is susceptible to removal in vivo yielding the parent molecule
as the pharmacologically active species. An example of a pro-drug is an ester which
is cleaved in vivo to yield a compound of interest. Pro-drugs of a variety of
compounds, and materials and methods for derivatizing the parent compounds to
create the pro-drugs, are known and may be adapted to the present invention. Certain
exemplary pharmaceutical compositions and pharmaceutically acceptable derivatives

will be discussed in more detail herein below.
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[0044]  The term " RAF-mediated disease" or " RAF-mediated condition", as used
herein, means any disease or other deleterious condition in which RAF is known to
play a role. The terms " RAF-mediated disease" or " RAF-mediated condition" also
mean those diseases or conditions that are alleviated by treatment with an RAF
inhibitor. Such conditions include, without limitation, colon, breast, gastric, ovarian,
lung, brain, larynx, cervical, renal, lymphatic system, genitourinary tract (including
bladder and prostate), stomach, bone, lymphoma, melanoma, glioma, papillary
thyroid, neuroblastoma, and pancreatic cancer. The term “RAF-mediated disease”, as
used herein, means any disease or other deleterious condition or disease in which
RAF is known to play a role. Such diseases or conditions include, without limitation,
cancers such as colon and breast cancer.

[0045] The term "treating" or "treated", as used herein, refers to reversing,
alleviating, inhibiting the progress of, or preventing the disease, disorder or condition
to which such term applies, or one or more symptoms of such disorder or condition.
The term "treatment", as used herein, refers to the act of treating, as "treating" is
defined immediately above.

[0046] The term “preventing” as used herein means that the compounds of the
present invention are useful when administered to a patient who has not been
diagnosed as possibly having the disease, disorder or condition at the time of
administration, but who would normally be expected to develop the disease, disorder
or condition or be at increased risk for the disease, disorder or condition. In certain
embodiments, the compounds of the invention will slow the development of disease
symptoms, delay the onset of disease, or prevent the individual from developing the
disease at all. In certain embodiments, preventing also includes administration of the
compounds of the invention to those individuals thought to be predisposed to the
disease due to familial history, genetic or chromosomal abnormalities, and/or due to
the presence of one or more biological markers for the disease.

[0047] As used herein the term “biological sample” includes, without limitation,
cell cultures or exiracts thereof; biopsied material obtained from an animal (e.g.,
mammal) or extracts thereof; and blood, saliva, urine, feces, semen, tears, or other
body fluids or extracts thereof. For example, the term “biological sample” refers to
any solid or fluid sample obtained from, excreted by or secreted by any living

organism, including single-celled micro-organisms (such as bacteria and yeasts) and

13



WO 2006/065703 PCT/US2005/044804

multicellular organisms (such as plants and animals, for instance a vertebrate or a
mammal, and in particular a healthy or apparently healthy human subject or a human
patient affected by a condition or disease to be diagnosed or investigated). The
biological sample can be in any form, including a solid material such as a tissue, cells,
a cell pellet, a cell extract, cell homogenates, or cell fractions; or a biopsy, or a
biological fluid. The biological fluid may be obtained from any site (e.g. blood, saliva
(or a mouth wash containing buccal cells), tears, plasma, serum, urine, bile,
cerebrospinal fluid, amniotic fluid, peritoneal fluid, and pleural fluid, or cells
therefrom, aqueous or vitreous humor, or any bodily secretion), a transudate, an
exudate (e.g. fluid obtained from an abscess or any other site of infection or
inflammation), or fluid obtained from a joint (e.g. a normal joint or a joint affected by
disease such as rheumatoid arthritis, osteoarthritis, gout or septic arthritis). The
biological sample can be obtained from any organ or tissue (including a biopsy or
autopsy specimen) or may comprise cells (whether primary cells or cultured cells) or
medium conditioned by any cell, tissue or organ. Biological samples may also include
sections of tissues such as frozen sections taken for histological purposes. Biological
samples also include mixtures of biological molecules including proteins, lipids,
carbohydrates and nucleic acids generated by partial or complete fractionation of cell
or tissue homogenates. Although the sample is preferably taken from a human
subject, biological samples may be from any animal, plant, bacteria, virus, yeast, etc.
The term animal, as used herein, refers to humans as well as non-human animals, at
any stage of development, including, for example, mammals, birds, reptiles,
amphibians, fish, worms and single cells. Cell cultures and live tissue samples are
considered to be pluralities of animals. In certain exemplary embodiments, the non-
human animal is a mammal (e.g., a rodent, a mouse, a rat, a rabbit, a monkey, a dog, a
cat, a sheep, cattle, a primate, or a pig). An animal may be a transgenic animal or a
human clone. If desired, the biological sample may be subjected to preliminary
processing, including preliminary separation techniques.
DETAILED DESCRIPTION OF CERTAIN PREFERRED EMBODIMENTS OF THE
INVENTION
[0048] As noted above, there has been increasing interest in recent years in the

development of protein kinase inhibitors, particularly RAF inhibitors, as therapeutic
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agents for the treatment of diseases/conditions involving protein kinase-mediated
events. In one aspect, the present invention provides RAF inhibitors.

[0049] Compounds of this invention include those generally set forth above and
described specifically herein, and are illustrated in part by the various classes,
subgenera and species disclosed herein. Additionally, the present invention provides
pharmaceutically acceptable derivatives of the inventive compounds, and methods of
treating a subject using these compounds, pharmaceutical compositions thereof, or
either of these in combination with one or more additional therapeutic agents.

[0050] 1) General Description of Compounds of the Invention

[0051] In certain embodiments, the compounds of the invention include

compounds of the general formula (T) as further defined below:

@
and pharmaceutically acceptable derivatives thereof;

wherein A-B together represent one of the following structures:

JVwv
R4

®i - TV /vy 11
07 NN R? o%\r;l N” O R2

|
R® , R® or

]

R4
|
N
“ N
(R |
PN N/)\R2
e .

2

= represents a single or double bond as valency permits;

n is an integer from 0-4 as valency permits;

R! and R? are independently hydrogen, halogen, cyano, nitro, or an aliphatic,
heteroaliphatic, alicyclic, heteroalicyclic, aromatic or heteroaromatic moiety;

R} is hydrogen, a nitrogen protecting group, or an aliphatic, heteroaliphatic,

alicyclic, heteroalicyclic, aromatic or heteroaromatic moiety;
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R* is hydrogen, a nitrogen protecting group, or an aliphatic, heteroaliphatic,
alicyclic, heteroalicyclic, aromatic or heteroaromatic moiety; or is absent when === is
a double bond;

L! is -O-, -S-, NRMAL or a substituted or unsubstituted Cj.galkylene or
C,¢alkenylene chain wherein up to two non-adjacent methylene units are
independently optionally replaced by -C(=0)-, -CO2-, -C(=0)C(=0)-, -C(=O)NRM4.,
-0C(=0)-, -OC(=0)NRMA-, .NRMANRME., .NRMANR"PC(=0)-, -NR"'AC(=0)-, -
NRMACO,-, -NRUAC(=0)NRYE-, -S(=0)-, -SOz-, -NR"'*S0,-, -SO,NR''*-, -
NRM480,NRME., -0-, -S-, or NRMA.. wherein each occurrence of R4 and RMB js
independently hydrogen, alkyl, heteroalkyl, heterocyclyl, aromatic, heteroaromatic or
acyl;

L2is absent, -O-, -S-, -NR"A.. a heteroalicyclic or heteroaromatic moiety, or a
substituted or unsubstituted Cj¢alkylene or Cy¢alkenylene chain wherein up to two
non-adjacent methylene units are independently optionally replaced by -C(=0)-, -
CO,-, -C(=0)C(=0)-, -C(F0)NR'*A-, -0C(=0)-, -OC(=0)NR"*A-, NRUANRME., -
NRZANRMBC(=0)-, -NRMAC(=0)-, -NR*?ACO,-, -NR"*AC(=0)NR**>-, -§(=0)-, -
SO,-, -NR¥A80,-, -SO,NR™A., NR'ASO,NR'P-, -O-, -S-, or -NR'*-; wherein
ecach occurrence of R™* and R is independently hydrogen, alkyl, heteroalkyl,
heterocyclyl, aromatic, heteroaromatic or acyl;

Y is an carbocyclic, heterocyclic, aryl or heteroaryl moiety; and

Z is an aliphatic, heteroaliphatic, alicyclic, heteroalicyclic, aromatic or
heteroaromatic moiety.

[0052] In certain embodiments, the following groups do not occur simultaneously

1
www

(R [N

0)
as defined: A-B together represent R® : L! is —Oalkyl-, -N(R)alkyl-,

~Salkyl-, —Oalkenyl-, -N(R)alkenyl-, or —Salkenyl-, wherein R is hydrogen, alkyl,
alkenyl, aryl, (aryl)alkyl, heteroaryl, (heteroaryl)alkyl, cycloalkyl, (cycloalkyl)alkyl,
heterocyclyl or (heterocyclyl)alkyl; and R? is -NR**R?® wherein R* is hydrogen or
alkyl; and R?8 is optionally substituted heteroaryl, heterocyclyl or aryl.

[0053] In certain embodiments, the following groups do not occur simultaneously
as defined: L' is —N(R™)-, wherein R is hydrogen or Cjsalkyl; n is 0-3; R!is —
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(CR'"CR'®),X(CR'*CR"®), wherein X is absent, -NQR'®)-, -NH-, -O-, -C(=0)-, -
NR!S)C(=0)-, -CEONR'C)-, -C(=0)(cis or trans alkenyl)-, -NR'“)C(=0)(cis or
trans alkenyl)-, -C(=0)alkynyl-, N(R')C(=0)alkynyl-, -
NR'©)C(=0)alkynyINR'©)-, -NR'O)CEOINR')-, -NR')S(=0)-, -SOINR')-
or -S(=0);-; and —Y-L2-Z together represent a moiety having the structure:

R")p

\
; O_

wherein p is 0-4; R’ is optionally substituted phenyl or an optionally
substituted 4- to 6-membered heterocyclic ring, wherein said heterocyclic group is
optionally fused to an optionally substituted benzene or Cs.scycloalkyl group; and RY
is halogen, cyano, nitro, -OCF3, -CF3, hydroxy, Cs.scycloalkyl, C.salkoxy, Ci-10alkyl,
Cogalkenyl, Cyealkynyl, -C(=O)R", -C(=O)OR", -OC(=O)R’, -NR'C(=O)R’, -
NRUS(=0),NR‘R?, -NR'C(=0)NR'R’, -NR'C(=0)OR’, -C(=O)NR’R’, -NR'R’, -
S(=0),NR°R?, -S(=0)Crealkyl-, -(CR™R")(Ce.aryl)-, -(CRR™)(4 to 10
membered heterocyclic)-, «(CR"'R"),C(=0)(CR™R")(Cs.10aryl)-, -
(CRWIRWZ)qC(=O)(CRW1RW2)t(4 to 10 membered  heterocyclic)-, -
(CR™R™);0(CR™R")(Cs.10aryl)-, -(CR"'R™);0(CR"R™)(4 to 10 membered
heterocyclic)-, (CRY'R"),S(=0);(CR""R™)(Ce.10aryl)- or .
(CRY'R"),S(=0);(CR"R")(4 to 10 membered heterocyclic)-; wherein j is 0-2; and
q and t are independently 0-5.

1]
v

(R B
n
Oél\l?l N/ R?

[0054] In certain embodiments, A-B together represent R® or

RY v
|
N
- f
(R") |
HO&\I}I N//l\RZ
R3

[0055] In certain embodiments, the present invention defines particular classes of

, and R® is not an aryl or heteroaryl moiety.

compounds which are of special interest. For example, one class of compounds of

special interest includes compounds of formula I*:
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=Y, 2~
<R1>n b

i

a*)

[0056]  Another class of compounds of special interest includes compounds of

formula (I®%):

L1""Y\L2/Z
Z ~N
Ry |
0~ N NC?L\RZ
H
B
)

[0057]  Another class of compounds of special interest includes compounds of

formula (I):

L1"‘Y\
R4
°N SN
(R")x |
P
I

[0058] Another class of compounds of special interest includes compounds of
formula (I”):

L1 "‘Y\

‘R”»k fx

@)
[0059]  Another class of compounds of special interest includes compounds of
formula (IE):
L1——Y\

R“u\ f A,

(IE)

18



WO 2006/065703 PCT/US2005/044804

[0060]  Another class of compounds of special interest includes compounds of
formula (IF):

Alkq. L2
WY TN,

(B

gz

a)

wherein W! is —O-, -S-, -NRWYY-, -C(=0)-, -NR")C(=0) or -C(=0)NR"")-

, where R"! is hydrogen, aliphatic, heteroaliphatic, alicyclic, heteroalicyclic,

aromatic, heteroaromatic, or acyl; and Alk; is a Cy.¢alkylene or Cy.salkenylene moiety.

[0061] Another class of compounds of special interest includes compounds of
formula (I%):

B
N//k R?
)
wherein W' is ~O-, -S-, -NR"™))-, -C(=0)-, -NR")C(=0) or -C(=O)NR™)-
, where RW! is hydrogen, aliphatic, heteroaliphatic, alicyclic, heteroalicyclic,
aromatic, heteroaromatic, or acyl; and Alk; is a Cy¢alkylene or Cs.salkenylene moiety.

[0062]  Another class of compounds of special interest includes compounds of

formula (I™):

a
wherein W? and W* are independently absent, -O- or ~NRWY)-, where RY is
hydrogen, aliphatic, heteroaliphatic, alicyclic, heteroalicyclic, aromatic or
heteroaromatic.
[0063] A number of important subclasses of each of the foregoing classes deserve
separate mention; these subclasses include subclasses of the foregoing classes in

which:
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[0064] i) each occurrence of R' is independently hydrogen, halogen, -CN, -NO,, -
C(=0)R', -C(=0)OR™, -C(=0)NRR'?, -S(=0),R ', -P(=0)R'),, alkyl, alkenyl,
alkynyl, cycloalkyl, cycloalkenyl, heteroalkyl, heteroalkenyl, heteroalkynyl,
heterocyclyl, aryl, heteroaryl, -(alkyl)aryl, -(alkyl)heteroaryl, -(heteroalkylaryl or -
(heteroalkyl)heteroaryl; wherein R and R'® are independently hydrogen, alkyl,
alkenyl, alkynyl, cycloalkyl, cycloalkenyl, heteroalkyl, heteroalkenyl, heteroalkynyl,
heterocyclyl, aryl, heteroaryl, -(alkyl)aryl, -(alkyl)heteroaryl, -(heteroalkyl)aryl or -
(heteroalkyl)heteroaryl; or taken together with the nitrogen atom to which they are
attached form a 5-6-membered heterocyclic ring; and each occurrence of RC is
independently alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, heteroalkyl,
heteroalkenyl, heteroalkynyl, heterocyclyl, aryl, heteroaryl, -(alkyDaryl, -
(alkyl)heteroaryl, -(heteroalkyl)aryl or -(heteroalkyl)heteroaryl;

[0065] ii) each occurrence of R' is independently hydrogen, halogen, -NO,, -CN,
-C(=0)OR'4, -S(=0%R'®, -P(FO)R'®),, alkyl, alkenyl, alkynyl, heteroalkyl,
heteroalkenyl, heteroalkynyl, heterocyclyl, aryl or heteroaryl; wherein R is
hydrogen or Cj.salkyl; and each occurrence of R!C is independently Cyalkyl;

[0066] iii) each occurrence of R! is independently hydrogen, halogen, -NO,, -CN,
Crsalkyl, Cisalkoxy, Cisalkylamino, diCysalkylamino, aminoCsalkyl, Ci.
salkylaminoC;.salkyl or diCi.salkylaminoCi.salkyl;

[0067] iv) at least one occurrence of R'is F;

[0068] v) each occurrence of R! is hydrogen;

[0069] vi)nis1and R! is as defined in any one of subsets i)-iii) above;

[0070] vii) R? is hydrogen, halogen, cyano, nitro, or an alkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkenyl, heteroalkyl, heteroalkenyl, heteroalkynyl, heterocyclyl, aryl,
heteroaryl, -(alkyl)aryl, -(alkyl)heteroaryl, -(heteroalkyl)aryl or -
(heteroalkyl)heteroaryl moiety;

[0071]  viii) R?is Cy.;alkyl or Cysalkoxy;

[0072]  ix) R?is methyl or —CF3;

[0073] x) R*is halogen;

[0074]  xi) R*is hydrogen;

[0075] xii) R® is hydrogen, -C(=O)R'4, -C(=0)OR'", -C(=O)NR'“R'®, -
S(=0%LR!®, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, heteroalkyl,
heteroalkenyl, heteroalkynyl, heterocyclyl, aryl, heteroaryl, -(alkyDaryl, -
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(alkyl)heteroaryl, -(heteroalkyl)aryl or -(heteroalkylheteroaryl, wherein R'A and R'®
are independently hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl,
heteroalkyl, heteroalkenyl, heteroalkynyl, heterocyelyl, aryl, heteroaryl, -(alkyDaryl, -
(alkyl)heteroaryl, -(heteroalkyl)aryl or ~(heteroalkyl)heteroaryl; or taken together with
the nitrogen atom to which they are attached form a 5-6-membered heterocyclic ring;
and each occurrence of R!C is independently alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, heteroalkyl, heteroalkenyl, heteroalkynyl, heterocyclyl, aryl, heteroaryl,
-(alkyD)aryl, -(alkyl)heteroaryl, -(heteroalkyl)aryl or -(heteroalkyl)heteroaryl;

[0076] xiii) R? is hydrogen, -C(=O)R1A, lower alkyl, lower alkenyl, heterocyclyl,
aryl or heteroaryl; wherein R'A is hydrogen, or lower alkyl, aryl, or heteroaryl;

[0077] xiv) R? is hydrogen or lower alkyl;

[0078] xv) R? is hydrogen or methyl;

[0079]  xvi) R? is hydrogen;

[0080] Xvii) L! is a 2-8 atom heteroaliphatic linker having at least one N, O or S
atom in the heteroaliphatic main chain;

[0081] xviii) L'is a 2-8 atom heteroaliphatic linker having at least one Nor O
atom in the heteroaliphatic main chain;

[0082]  xix) L! is a 2-8 atom heteroaliphatic linker having at least one N atom in
the heteroaliphatic main chain;

[0083] xx) L'is —W'-Alk-; wherein W' is -O-, -8-, NR™)-, -C(=0)-, -
NRYHC(=0) or —C(=O)N(RW1)-, where R™! is hydrogen, aliphatic, heteroaliphatic,
alicyclic, heteroalicyclic, aromatic, heteroaromatic, or acyl; and Alk; is a Cysalkylene
or Cy.¢alkenylene moiety;

[0084] xxi) L'is —W'-Alk;-; wherein W' is —O-, -S-, NR"-, -C(=0)-, —
N(RWI)C(=O) or —C(=O)N(RW1)-, where R™! is hydrogen, alkyl, cycloalkyl,
heteroalkyl, aryl, heteroaryl, -(alkyl)aryl, -(alkyl)heteroaryl or acyl; and Alk; is a
substituted or unsubstituted Cj.galkylene or Cy.¢alkenylene chain wherein up to two
non-adjacent methylene units are independently optionally replaced by -C(=O)-, -
CO,-, -C(=0)C(=0)-, -C(F0)NRMA., -0C(=0)-, -OC(=0)NR"'*-, NRMANRME., -
NRMANRIMBC(=0)-, -NRMAC(=0)-, -NRMACO,-, NR"AC(=0)NR"'-, -§(=0)-, -
SOy-, -NRL4S0,-, -SO,NRMA-, NRMASO,NRME-, -O-, -S-, or -NR"'A-; wherein
each occurrence of RM* and R™P is independently hydrogen, alkyl, heteroalkyl,

heterocyclyl, aromatic, heteroaromatic or acyl;
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[0085] xxii) L' is —W'-Alk;-; wherein W' is —O-, -S-, NR™)-, -C(=0)-, —
NRYHC(=0) or —C(=O)NR™")-, where R™' is hydrogen, lower alkyl, Cs.
scycloalkyl, lower heteroalkyl, aryl, heteroaryl, -(alkyl)aryl, -(alkyl)heteroaryl or acyl;
and Alk; is a substituted or unsubstituted Ci-salkylene or Cjealkenylene chain
wherein up to two non-adjacent methylene units are independently optionally replaced
by -C(=0)-, -COy-, -C(=0)C(=0)-, -C(=0)NR"'“-, -OC(=0)-, -OC(=0)NR"'A-, -
NRUANRME., NRMANRMBC(=0)-, NRMAC(=0)-, NRYACO,-, )
NRMAC(=0)NRME., -§(=0)-, -SO,-, -NR*'4S0,-, -SO,NR"'A-, -NR"'ASO,NR"., -
O-, -S-, or -NRMA.; wherein each occurrence of RM'# and RUB g independently
hydrogen, lower alkyl, lower heteroalkyl, heterocyclyl, aryl, heteroaryl or acyl;

[0086] xxiii) Compounds of subset xx) above wherein W'is S;

[0087] xxiv) Compounds of subset xx) above wherein W!is O or NRV;

[0088] xxv) Compounds of subset xx) above wherein W' is -C(=0)- or —
CEONR™)-

[0089] XXVi) L!is —0-Alk;-; wherein Alk; is a substituted or unsubstituted C;.
salkylidene chain;

[0090] xxvii) L' is —O-cyclopropyl-;

[0091]  xxviii) L'is—O-CH,CH,-;

[0092] xxix) L!is —O-CHR')-, wherein RY€ is hydrogen or lower alkyl;

[0093]  xxx) L'is—O-CH,-;

[0094]  xxxi) L'is -O-CH(Me)-;

[0095]  xxxii) L'is -NR"'-Alk;-; wherein RY! is hydrogen, lower alkyl, Cs.
¢cycloalkyl, lower heteroalkyl, aryl, heteroaryl, -(alkyl)aryl, -(alkyl)heteroaryl or acyl;
and Alk; is a substituted or unsubstituted C,.¢alkylidene chain wherein up to two non-
adjacent methylene units are independently optionally replaced by -C(=0)-, -S(=0)-, -
SO,-, -0-, -S-, or -NRLIA-; wherein R4 is hydrogen or lower alkyl;

[0096]  xxxiii) L'is -NR™'-Alk;-; wherein R"' is hydrogen or lower alkyl; and
Alk; is a substituted or unsubstituted C;.,alkylidene chain;

[0097] xxxiv) L'is -NH-cyclopropyl-;

[0098]  xxxv) L!is —NH-CH,CH,-;

[0099] xxxvi) L!is -NH-CH(R"'®)-, wherein R*' is hydrogen or lower alkyl;
[0100]  xxxvii) L'is -NH-CH,-;

[0101] XXXViii) L'is ~NH-CH(Me)-;
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[0102] xxxix) L!is —C(=0)-Alk;-; wherein Alk, is a substituted or unsubstituted
Cygalkylidene chain wherein up to two non-adjacent methylene units are
independently optionally replaced by -C(=0O)-, -S(=0)-, -S0,-, -O-, -S-, or -NRMA.;
wherein RM4 is hydrogen or lower alkyl;

[0103] xI) L' is —~C(=0)-Alk;-; wherein Alk, is a substituted or unsubstituted C;.
,alkylidene chain;

[0104]  xli) L'is —C(=0)-cyclopropyl-;

[0105]  xlii) L'is —C(=0)-CH,CH;-;

[0106]  xliii) L' is —C(=0)-CH(R"'®)-, wherein R"'* is hydrogen or lower alkyl;
[0107]  xliv) L'is —-C(=0)-CHy-;

[0108]  xlv) L'is—C(=0)-CH(Me)-;

[0109]  xlvi) L' is —C(=O)NR"'-Alk;-; wherein R"" is hydrogen, lower alkyl, Cs.
scycloalkyl, lower heteroalkyl, aryl, heteroaryl, ~(alkyl)aryl, -(alkyDheteroaryl or acyl;
and Alk; is a substituted or unsubstituted Cyalkylidene chain wherein up to two non-
adjacent methylene units are independently optionally replaced by -C(=0)-, -S(=0)-, -
SO;-, -0-, -S-, or NRMA.; wherein RM4 is hydrogen or lower alkyl;

[0110]  xlvii) L' is —C(=O)NR™'-Alk;-; wherein R™! is hydrogen or lower alkyl;
and Alk; is a substituted or unsubstituted C.2alkylidene chain;

[0111} xlviii) L' is -C(=O)NH-cyclopropyl-;

[0112]  xlix) L'is ~C(=0)NH-CH,CH,-;

[0113] D) L'is—C(=O)NH-CHR"'®)-, wherein RMC is hydrogen or lower alkyl;
[0114] li) L'is -C(=O)NH-CHa-;

[0115] lii) L'is —C(=0)NH-CH(Me)-;

[0116] liiiy Y is a saturated or unsaturated cyclic ring system optionally
comprising one or more heteroatoms selected from S, N and O;

[0117] liv) Y is a saturated or unsaturated 1ﬁonocyclic cyclic ring system
optionally comprising one or more heteroatoms selected from S, N and O;

[0118] Iv) Y is a saturated or unsaturated 5- to 6-membered monocyclic cyclic
ring;

[0119] lvi) Y is an unsaturated 5-membered monocyclic cyclic ring system
comprising one or more heteroatoms selected from S, N and O;

[0120] lvii) Y is an unsaturated 6-membered monocyclic cyclic ring system

comprising one or more heteroatoms selected from S, N and O;
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[0121] lviii) Y is a cycloalkyl, cycloalkenyl, heterocylic, aryl or heteroaryl
moiety;

[0122] lix) Y is a 5-6 membered cycloalkyl, 5-6 membered cycloalkenyl, 5-6
membered heterocylic, 6-membered aryl or 6-membered heteroaryl moiety;

[0123] Ix) Y is one of:

(R")q
RYY (R")q (R)q (R)q
Nyt ™ S AR
fu_ot 1> = P o
R"q (RY1)T (RY1)T RT R
Y N- N-
AN /Y N N
j\\s//%l QN// [r?l/ ;\KO//E fhs//“i
lI?YZ - Y1
RY! RY! RT (RN)T RT
N- T an
A 40 Eh (F “&N/}“
o s N ke v
RYZ R
(R™M)q

N—N fo )

r\l[/\_lx‘lh\/\/‘51 E/QN»\;' RY(EN_/\(N RY1‘JJ:/ SI\N
ke k2 ok e

wherein q is an integer from 0 to 3; each occurrence of RY! is independently
hydrogen, alkyl, heteroalkyl, aryl, heteroaryl, -(alkyl)aryl or -(alkyl)heteroaryl, -OR"?,
SRV, NRY’RY?, -SO,NR 2R Y?, -C(=0)NR?RY?, halogen, -CN, -NO,, -C(=0)OR ",
-Nﬂ{YZ)C(=O)RY3, wherein each occcurrence of R¥* and RY® is independently
hydrogen, lower alkyl, lower heteroalkyl, aryl, heteroaryl, -(alkyDaryl, -
(alkyl)heteroaryl or acyl, or RY? and RY? taken together with the nitrogen atom to

which they are attached form a 5-6 membered heterocyclic ring;

[0124] Ixi) Y is one of:
(R (R)q
N
1N _§_I_\ pE
wherein q and RY! are as defined directly above;

[0125]  Ixii) Y is one of:
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0—N N—Q HN—N ’;“NH

W oo / - Voo g y %—
S \ i ’/ i
az;/}%' L L3 L L ?"NRY?LE

wherein q is 0-3; and RY!is hydrogen, halogen or lower alkyl;
[0126] Ixiii) Y is one of:

Y Ny 0—N N—Q N
O

[0127] Ixiv) Y is one of:
O—N N—O N
A0 A A

[0128] Ixv) Y is:
[0129] Ixvi) Y is:

[0130] Ixvii) Y is:
N
;{Q}—g";

[0131] Ixviii) 1.2 is absent, -O-, -S-, -NR"?2-, a heterocyclic or heteroaryl moiety,
or a substituted or unsubstituted Cj.salkylene or C,.¢alkenylene chain wherein up to
two non-adjacent methylene units are independently optionally replaced by -C(=0)-, -
CO,-, -C(=0)C(=0)-, -C(FONRMA-, -0C(=0)-, -OC(=0)NR"**-, -NR***NR"*"-, -
NRANRLBC(=0)-, -NRY?AC(=0)-, -NRM*ACO,-, -NR*AC(=0)NR**"-, -§(=0)-, -
SO,-, -NRMAS0,-, -SO,NRYA., -NR'™AS0,NR'?2-, -0-, -8-, or -NR"*A-; wherein
each occurrence of R™* and R“® is independently hydrogen, alkyl, heteroalkyl,
heterocyclyl, aromatic, heteroaromatic or acyl;

[0132] Ixix) L?is a 2-6 atom heteroaliphatic linker having at least one N atom in

the heteroaliphatic main chain;
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[0133] Ixx) L? is -O-, -S-, -NR™A, -C(=0)NR'“A., -OC(=O)NR'?A., -
NRUANRIE.,  NRIANRIBC(=0)-, NRPAC(=0)-, -NRZAC(=0)0-, -
NRYAC(=0)NR'E-, NRM?AS0,-, -SO,NR'?A-, -NR"**SO,NR">-, or a substituted or
unsubstituted Cj.ealkylene or Cjealkenylene chain interrupted with at least one
nitrogen atom wherein up to two non-adjacent methylene units are independently
optionally replaced by -C(=0)-, -CO,-, -C(=0)C(=0)-, -C(=0)NR"**-, -OC(=0)-, -
OC(=0)NR'A. NRMANR'E., .NRANRBC(=0)-, -NR"*AC(=0)-, -NR"**CO;-, -
NRZAC(=0)NR'2., -S(=0)-, -SO,-, -NR**A80,-, -SO,NR"*A-, NR"*AS0,NR""-, -
O-, -S-, or -NRLZA-; wherein each occurrence of R™* and R™B is independently
hydrogen, alkyl, heteroalkyl, heterocyclyl, aromatic, heteroaromatic or acyl,

[0134] Ixxi) L? is -O-, -S-, -NRYA., -C(=0)NR*., -OC(=O)NR"**-, -
NRUANRIZE.. NRUANRMBC(=0)-, NRMAC(=0)-, NR™ACO,-, }
NRMAC(=0)NR'-, -NRAS0,-, -SO,NRYA-, -NR'AS0,NR"*"-, or a substituted or
unsubstituted Cjgalkylene or Cpgalkenylene chain interrupted with at least one
nitrogen atom wherein up to two non-adjacent methylene units are independently
optionally replaced by -C(=0)-, -CO,-, -C(=0)C(=0)-, -C(=0)NR"**-, -OC(=0)-, -
OC(=O)NRL2A-, NRM2ANRL?. _NRLZANRLZBC(=O)_’ —NRLZAC(=O)-, NRYACO,-, -
NR2AC(=0)NR'Z2., -S(=0)-, -SO,-, -NR*480,-, -SO,NR"*A-, -NR"*4SO,NR™"-, -

0O-, -S-, or -NRLZA-; wherein each occurrence of R4 and R

is independently
hydrogen, lower alkyl, lower heteroalkyl, heterocyclyl, aryl, heteroaryl or acyl;

[0135] Ixxii) L2 is -O-, -S-, -NR'“A., -C(=0)NR™*., -NR“AC(=0)-, -
OC(=0)NR"A-, -NR*4CO,-, or NRMAC(=0)NR"®., wherein each occurrence of
R"A and R™B is independently hydrogen, lower alkyl, lower heteroalkyl,
heterocyclyl, aryl, heteroaryl or acyl;

[0136] Ixxii) I? is -CEONRYA-, -NRMAC(=0)-, or -NR"AC(=0)NR"*"-,
wherein each occurrence of R™A and R is independently hydrogen, lower alkyl,
lower heteroalkyl, heterocyclyl, aryl, heteroaryl or acyl;

[0137] Ixxiv) L? is -C(=0)NH-, -NHC(=0)-, -OC(=0)NH-, -NHC(=0)O- or -
NHC(=0)NH-;

[0138]  lxxv) L*is -C(=O)NH-;

[0139]  Ixxvi) L?is -NHC(=0)-;

[0140]  Ixxvii) L?is -NHC(=O)NH-;

[0141]  Ixxviii) L?is absent;
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[0142] Ixxix) L? is a saturated or unsaturated 5- to 6-membered monocyclic
cyclic ring;

[0143]  Ixxx) L?isa 5-to 6-membered heterocyclic moiety;

[0144]  Ixxxi) L*is a 5-membered heterocyclic moiety;

[0145] Ixxxii) L% is a 6-membered heterocyclic moiety;

[0146]  Ixxxiii) L*is a 5-membered heterocyclic moiety comprising one or more
nitrogen atoms;

[0147] Ixxxiv) L?is a 5-membered unsaturated heterocyclic moiety comprising
one or more nitrogen atoms;

[0148] Ixxxv) L?is one of:

(R2M),
(R12Y), RE2A), (R2Ayq N R-2M),
ﬁ\/\_g : _g_ﬁ\N\lg _§£!\ \l§ 4 _r!\/*]}l_% ?{ l_\/\/“LL
L N “ 7 o
L2A R\ (R L2A RL2A
PN e
A OO0 A A
bios v
RL2A Rsz RLZI\* (RLZ\)T Rszl\
N T, i
@ 1) s &5
PN I & L A
© S IIQLZB hitd IIRL25
(RLZA)q '
— % \
i N N AN
N/\ \//E‘ E/Q »\; ' /(‘\<N L2A / \}\I
N ITI RL2A N/ R N/
W"!" RL2B wv{/ "

wherein q is an integer from 0 to 3; each occurrence of R is independently
hydrogen, alkyl, heteroalkyl, aryl, heteroaryl, -(alkyl)aryl or -(alkyl)heteroaryl, -
ORMC, _SRC, NR'BRMC, .SO,NRMBRMC, -C(=0)NR"*PR"*C, halogen, -CN, -NO,,
-C(=O)ORLZC, -N(RLZB)C(=O)RL20, wherein each occcurrence of RM? and RYC is
independently hydrogen, lower alkyl, lower heteroalkyl, aryl, heteroaryl, -(alkyl)aryl,

RLZB RL2C

-(alkyl)heteroaryl or acyl, or and taken together with the nitrogen atom to

which they are attached form a 5-6 membered heterocyclic ring;
[0149]  Ixxxvi) L?is one of:

(RLz A)q RL2A RL2A RL2A ‘}_,.} N

N N- N- ‘Sg an ‘?’7_ !

NS 1Y) S N~ N
'g—!\/-—g ;\KN; & Ks// N\O/ RE#A MNJ,

éLZB
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wherein g, R“* and R are as defined directly above;
[0150]  Ixxxvii) L*is:

RLZB

QA‘S\RL% ‘%,_/KKL |

RLZB RL2A

[0151]  lxxxviii) L*is:

ballls

W AN 3

[0152] Ixxxix) Z is an alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl,
heteroalkyl, heteroalkenyl, heteroalkynyl, heterocyclyl, aryl or heteroaryl moiety;
[0153] xc) Z is a branched alkyl, alkenyl, alkynyl, heteroalkyl or heteroalkenyl
moiety;

[0154] xci) Z is one of:

71 Z F|(Z1
Kok el Sk
RZ

wherein each occurrence of RZ! is independently hydrogen, lower alkyl, lower
alkenyl, aryl, heteroaryl or acyl;
[0155]  xcii) Z is a cycloalkyl, cycloalkenyl, heterocyclyl, aryl or heteroaryl
moiety;
[0156] xciil) Z is a cycloalkyl, cycloalkenyl, heterocyclyl, aryl or heteroaryl
moiety;

(\

(RZ1)m_'\D/’§' R~ A

et

or ;

wherein the “D” cyclic moiety is a 6-membered aromatic ring comprising
from 0-4 nitrogen atoms; the “Het” moiety represents a fully or partially saturated or
unsaturated 5-membered ring comprising 1-4 heteroatoms selected from N, O and S;
m is an integer from 0-6; and each occurrence of R”! is independently hydrogen,
alkyl, heteroalkyl, aryl, heteroaryl, -(alkylaryl, -(alkyl)heteroaryl, -OR%, -SR*, -
NR?),, -S0;NR?),, -S0;R* -C(=0)N(R),, halogen, -CN, -NO, -C(=0)OR?, -
N(RZZ)C(=O)RZ3 or -N(R*®)SO,R**; wherein each occcurrence of R? and R* is
independently hydrogen, lower alkyl, lower heteroalkyl, aryl, heteroaryl, -(alkyl)aryl,
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~(alkyDheteroaryl, acyl;, or any two occurrences of R?*, taken together with the
nitrogen atom to which they are attached (e.g., N(R?),), form a substituted or
unsubstituted heterocyclic moiety; and R** is alkyl, heteroalkyl, aryl, heteroaryl, -
(alkylaryl, or -(alkylheteroaryl; and wherein any two adjacent occurrence of R%!
may form a fused 5- to 6-membered aryl, heteroaryl or heterocyclic ring;

[0157] xciv) Z is one of:

Z1
(R¥)m (R%)m (R¥)m \ (RZ (R/inlw

(S r\ 2 S AN
_§-u _ % %KN/ %\ /) o
(R*)m (R*)n RZ1)T (R%)p (R,

N-|~ N-
ay oy oy A
S ) 0 S
Rz4 . )
(R, (RZY),, (RZ1)m ( N)T (R )
N- -
ATRy 4EN Ay O )
N2 \ N

~o s . ) RZ"'

R¥)p o
NN gzt ®zy), NN ®2), N N>

//—3 ;\K 1 T P ¢ TN

\N N N N N

ke |'Q24 wdne e R4

Z1
zn N N_RZ! — RZ! ; (R )m\
S T O A R ()4

KN/N KN, NN N S

nds 24 "

0
(R*)m -

N5 R¥mC w9 ) N[> TN
Lt Ny S e Lo
© N,‘tax ¥ (RZ) o

O\\ //O RZ4 RZ4 0
Rz:‘N/sW \(N_(o \<N—\\=o
N.
(RZY) / e (R%Y A 3 (RZY) A f

b

wherein m is an integer from 0 to 3; r is an integer from 1 to 4; each
occurrence of R%! is independently hydrogen, alkyl, heteroalkyl, aryl, heteroaryl, -
(alkyDaryl or -(alkyl)heteroaryl, -OR?, -SR%, -NR??R”, -SO,NR”R?, -SO,R*, -
C(=0)NR?R?, halogen, -CN, -NO,, -C(=0)OR?, -N(R?)C(=0)R”, wherein each
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occcurrence of R and R? is independently hydrogen, lower alkyl, lower heteroalkyl,
aryl, heteroaryl, -(alkyl)aryl, -(alkyl)heteroaryl or acyl, or R% and R* taken together
with the nitrogen or carbon atom to which they are attached form a 5-6 membered
heterocyclic, aryl or heteroaryl ring; and R# is hydrogen, lower alkyl, lower
heteroalkyl, aryl, heteroaryl, -(alkyl)aryl, -(alkyl)heteroaryl or acyl;

[0158]  xcv) Zis one of:

(R (R¥) (R*")m
A
A0S NS LN (R%—%
_é_' = _é_' > gkN/) M $
(R (RZ1)T
T I
A )
‘{\1\\ & N\N
Y Rz :
[0159] xcvi) Z is one of:
R22

T ’ /)_
OQ@"—RZ“ RZ’I RZ1
X/ A
e Ay )
= N\o N

wherein each occurrence of R*' is independently hydrogen, halogen, lower
alkyl or lower haloalkyl; R? and R? are independently hydrogen, lower alkyl, lower
heteroalkyl, acyl, or R** and R” taken together with the nitrogen atom to which they
are attached for a 5;6 membered heterocyclic ring; and R* is lower alkyl or lower
haloalkyl;
[0160]  xcvii) Z is one of:

RZ1 RZ1 RZ1 RZ1 r},‘r
RZ1 N N RZ1 ‘J‘rr/ }_1
% % A g e M
: ? =N 2 N o .

wherein each occurrence of R! is independently halogen, lower alkyl or lower
haloalkyl;
[0161] xcviii) Z is one of:
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N
N§—CXs

CXs CX CX3 3
RZ’ i X RZ2 I Nﬁ_-
X
| A\ HN_ A —~gz
':LLL ?i '}lL N/ ‘5_‘ N\O RZ1 N

wherein X is halogen; RZ! is substituted or unsubstituted lower alkyl; and R*
is hydrogen, halogen or substituted or unsubstituted lower alkyl;
[0162] xcix) Z is one of:

CF

3 CF3 CF3 CF3 CF3
P
% % BN W ON %N ;

[0163] ¢) Z is an optionally substituted bicyclic heterocycle;

[0164] ci) Z is a moiety having one of the following structures:

z1
/,,(/?(Rm)m ////H\{(R )m
;_‘Het \ / g—_\Hw

wherein the “D” cyclic moiety is a 6-membered aromatic ring comprising
from 0-4 nitrogen atoms; each “Het” moiety independently represents a fully or
partially saturated or unsaturated 5-membered ring comprising 1-4 heteroatoms
selected from N, O and S; m is an integer from 0-6; and each occurrence of R? is
independently hydrogen, alkyl, heteroalkyl, aryl, heteroaryl, -(alkyDaryl, -
(alkyDheteroaryl, -OR?, -SR?, -NR?);, -SO;NR?),, -SO;R™,-C(=0)NR™),,
halogen, -CN, -NO,, -C(=0)OR%, -NR?)C(=0)R® or ~N(R”)SO,R™; wherein
each occcurrence of R?? and R* is independently hydrogen, lower alkyl, lower
heteroalkyl, aryl, heteroaryl, -(alkyl)aryl, -(alkyl)heteroaryl, acyl; or any two
occurrences of R%?, taken together with the nitrogen atom to which they are attached
(e.g., N(R?),), form a substituted or unsubstituted heterocyclic moiety; and R is
alkyl, heteroalkyl, aryl, heteroaryl, -(alkyl)aryl, or -(alkyl)heteroaryl; and wherein any
two adjacent occurrence of R”! may form a fused 5- to 6-membered aryl, heteroaryl or
heterocyclic ring;

[0165] cii) Z is a moiety having one of the following structures:
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wherein m is an integer from 0 to 3; each occurrence of R*! is independently
hydrogen, alkyl, heteroalkyl, aryl, heteroaryl, -(alkylaryl or -(alkyDheteroaryl, -OR?%,
-SRZ, _NR™R?*, -SO,NR?R?, -SO,R?!, -C(=0)NR?’R”, halogen, -CN, -NO,, -
C(=0)ORZ, NRX)C(=0)R?, wherein each occcurrence of R? and R® is
independently hydrogen, lower alkyl, lower heteroalkyl, aryl, heteroaryl, -(alkyl)aryl,
-(alkyl)heteroaryl or acyl, or R”* and R% taken together with the nitrogen or carbon
atom to which they are attached form a 5-6 membered heterocyclic, aryl or heteroaryl
ring; and R* is hydrogen, lower alkyl, lower heteroalkyl, aryl, heteroaryl, -
(alkyDaryl, -(alkyDheteroaryl or acyl;
[0166] ciii) L2 is absent and Z is an optionally substituted bicyclic heterocycle;

[0167] civ) L?is absent and Z is a moiety having one of the following structures:

Z1
h//?/(RZ*)m \ﬁ;@{m m

;_Het\\ Y/, E—Het

wherein the “D” cyclic moiety is a 6-membered aromatic ring comprising from
0-4 nitrogen atoms; each “Het” moiety independently represents a fully or partially
saturated or unsaturated 5-membered ring comprising 1-4 heteroatoms selected from
N, O and S; m is an integer from 0-6; and each occurrence of R* is independently
hydrogen, alkyl, heteroalkyl, aryl, heteroaryl, -(alkyl)aryl, -(alkyl)heteroaryl, -OR?, -
SRZ?, -NR?),, -SO;NR?),, -SOR“-C(=0)N(R?),, halogen, -CN, -NO,, -
C(=0)OR%, ;NR™)C(=0)R? or -N(R?)SO,R?; wherein each occcurrence of R
and R” is independently hydrogen, lower alkyl, lower heteroalkyl, aryl, heteroaryl, -
(alkyDaryl, -(alkyl)heteroaryl, acyl; or any two occurrences of R%, taken together
with the nitrogen atom to which they are attached (e.g., N(R?),), form a substituted or
unsubstituted heterocyclic moiety; and R* is alkyl, heteroalkyl, aryl, heteroaryl, -
(alkyl)aryl, or -(alkyl)heteroaryl; and wherein any two adjacent occurrence of RZ!
may form a fused 5- to 6-membered aryl, heteroaryl or heterocyclic ring;

[0168] cv) L7 is absent and Z is a moiety having one of the following structures:
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wherein m is an integer from 0 to 3; each occurrence of R? is independently
hydrogen, alkyl, heteroalkyl, aryl, heteroaryl, -(alkyl)aryl or -(alkyDheteroaryl, -OR™,
_SR?, NRZR?, -SO,NRR%, -SO,R?!, -C(=0)NRR?, halogen, -CN, -NO,, -
C(=0)ORZ, NR?)C(=0)R?, wherein each occcurrence of R% and R% is
independently hydrogen, lower alkyl, lower heteroalkyl, aryl, heteroaryl, -(alkyl)aryl,
-(alkyl)heteroaryl or acyl, or R% and R? taken together with the nitrogen or carbon
atom to which they are attached form a 5-6 membered heterocyclic, aryl or heteroaryl
ring; and R* is hydrogen, lower alkyl, lower heteroalkyl, aryl, heteroaryl, -
(alkyDaryl, -(alkylheteroaryl or acyl;
[0169] cvi) L?is absent and Z is a moiety having one of the following structures:

72 RZ2 Ne—  pz1
R\N \/(RZ'I)m RZZ\ N:\./(RZ‘I)m \N \))(R Im
) 2N & VRN § -
Ny Ny k.
(R*")m

RZZ\N \/(RZ1)m N_,_N/N\\/
% \N N e '?l
R22

wherein m is an integer from 0-4; and each occurrence of RZ! is independently

2

hydrogen, alkyl, heteroalkyl, aryl, heteroaryl, -(alkyl)aryl, -(alkyDheteroaryl, -OR*, -
SRZ, NR?),, -SO,NR?),, -SOR*-C(=0)NR™),, halogen, -CN, -NO, -
C(=0)OR%, NRZ)C(=0)R? or ~N(R?*)SO,R**; wherein each occcurrence of R*
and R? is independently hydrogen, lower alkyl, lower heteroalkyl, aryl, heteroaryl, -
(alkyl)aryl, -(alkyl)heteroaryl, acyl; or any two occurrences of R*, taken together
with the nitrogen atom to which they are attached (e.g., N(Rzz)z), form a substituted or
unsubstituted heterocyclic moiety; and R* is alkyl, heteroalkyl, aryl, heteroaryl, -
(alkyl)aryl, or -(alkyl)heteroaryl; and wherein any two adjacent occurrence of R*!
may form a fused 5- to 6-membered aryl, heteroaryl or heterocyclic ring;

[0170] cvii) L?is absent and Z is a moiety having one of the following structures:

RZ1
—= RZ'i

=\ RZ1 N:\ RZ1 N— X
HN \ < HN’S_j HNﬁRZ1 HN \ /)
‘. J\\;Q Y /L\N \ 7 E/Q\N N ‘LLL/A\N N
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wherein each occurrence of R?' is independently hydrogen, halogen, lower
alkyl, lower heteroalkyl, lower haloalkyl, aryl, heteroaryl, -OR?, -SR* or -NR*),;
wherein each occcurrence of R?* is independently hydrogen, lower alkyl, lower
heteroalkyl, aryl, heteroaryl, -(alkyl)aryl, -(alkyl)heteroaryl, acyl; or any two
occurrences of R*%, taken together with the nitrogen atom to which they are attached
(e.g., N(Rzz)z), form a substituted or unsubstituted heterocyclic moiety;
[0171] cviii) L? is absent and Z is a moiety having one of the followiﬁg

structures:
RZ1

==\ RZ! N:\ RZ1 N=— \/RZ1
HN—\ - HNw HNQRD HN@
/L\IQ g/k\N b/ ‘ﬁ{k\N i VK\N N

wherein R is independently halogen, lower alkyl or lower haloalkyl;

[0172] cix) L?is absent and Z is a moiety having one of the following structures:
RZ1

Ly VRN SR v s o)

wherein X is halogen and R*! is halogen, lower alkyl or lower haloalkyl;

[0173] cx) L*is absent and Z is a moiety having one of the following structures:
X

X, KJ \&RZZ \ d

wherein R?! is lower alkyl; R* is —CX; or lower alkyl; and X is halogen;

[0174] cxi) L?is absent and Z is a moiety having one of the following structures:

CFs
HN
"(A\N /g\\// {S

wherein X is F or Cl;

[0175] cxii) L? is absent and Z is a moiety having one of the following structures:
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H H
RO R BT
R ;

wherein R is —CF; or tert-butyl;

[0176] cxiii) R* is a substituent that enhances water solubility of the compound;
[0177] cxiv) R* is hydrogen, -CN, -OR*, -SR* NR*R*, -C(=O)R™, -
C(=0)OR*, -C(=0)NR*R®, -C(=NR*R*®, -C(=NR*)OR*®, -C(=NR*)NR**R"C,
SEO),R™, -PEO)R'™),, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl,
heteroalkyl, heteroalkenyl, heteroalkynyl, heterocyclyl, aryl, heteroaryl, -(alkyDaryl, -
(alkyl)heteroaryl, -(heteroalkyl)aryl or -(heteroalkyl)heteroaryl; wherein R*, R*® and
R*C are independently hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl,
heteroalkyl, heteroalkenyl, heteroalkynyl, heterocyclyl, aryl, heteroaryl, -(alkyl)aryl, -
(alkyDheteroaryl, -(heteroalkyl)aryl or -(heteroalkyl)heteroaryl; or taken together with
the nitrogen atom to which they are attached form a 5-6-membered heterocyclic ring;
and each occurrence of R* is indepehdently alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, heteroalkyl, heteroalkenyl, heteroalkynyl, heterocyclyl, aryl, heteroaryl,
~(alkyl)aryl, -(alkyl)heteroaryl, -(heteroalkyl)aryl or -(heteroalkyl)heteroaryl;

[0178] cxv) R*is alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, heteroalkyl,
heteroalkenyl, heteroalkynyl, heterocyclyl, aryl, heteroaryl, -(alkyDaryl, -
(alkyDheteroaryl, -(heteroalkyl)aryl or -(heteroalkyl)heteroaryl; each of which bearing
a polar substitutent selected from the group consisting of: -OR*A, -SR*, NR*R*®, -
C(=0)OR*, -C(=0)NR*R*?, -C(=NR*)R*, -C(=NR*)OR", -C(=NRMNRBRY,
-S(=0%R™ and -P(=O)R*),, wherein each occurrence of R*, R*® and R' is
independently hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl,
heteroalkyl, heteroalkenyl, heteroalkynyl, heterocyclyl, aryl, heteroaryl, -(alkyl)aryl, -
(alkyDheteroaryl, -(heteroalkyl)aryl or -(heteroalkyl)heteroaryl; or taken together with
the nitrogen atom to which they are attached form a 5- to 6-membered heterocyclic
ring; and each occurrence of R*P is independently alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, heteroalkyl, heteroalkenyl, heteroalkynyl, heterocyclyl, aryl, heteroaryl,
-(alkyDaryl, -(alkyl)heteroaryl, -(heteroalkyl)aryl or -(heteroalkyl)heteroaryl;

[0179] cxvi) R*is Ci.¢alkyINR*R*®, wherein each occurrence of R** and R is
independently hydrogen or Ci.alkyl; or taken together with the nitrogen atom to

which they are attached form a 5- to 6-membered heterocyclic ring;
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|U130] cxvil) R has the structure;
R4A

x/\/j
K/N \6/)‘?

wherein p is an integer from 1-6; X is O, NR* or C(R4A »; Wherein each
occurrence of R* is independently hydrogen or lower alkyl; and/or
[0181] cxviii) R* has the structure:

™
K/N\f/)“‘;:;

[0182]  cxix) R*is absent;
[0183] cxX) === represents a single bond; and/or
[0184] cxxi) === represents a double bond.
[0185] It will be appreciated that for each of the classes and subclasses described
above and herein, any one or more occurrences of aliphatic or heteroaliphatic may
independently be substituted or unsubstituted, cyclic or acyclic, linear or branched,
saturated or unsaturated and any one or more occurrences of aryl, heteroaryl,
cycloaliphatic, cycloheteroaliphatic may be substituted or unsubstituted.
[0186] The reader will also appreciate that any and all possible combinations of
the variables described in i)- through cxxi) above (e.g., R\, R%, R, RY, L, 1.2, Y and Z,
among others) are considered part of the invention. Thus, the invention encompasses
any and all compounds of formula I generated by taking any possible permutation of
variables n, R', R?, R?, R*, L' 1% Y and Z, and other variables/substituents (e.g., RM,
R", RY!, R” etc.) as further defined for R', R?, R%, R*, L', L2, Y and Z, described in i)
through cxxi) above.
[0187]  For example, an exemplary combination of variables described in i)
through cxxi) above includes those compounds of Formula I wherein:

=== represents a single bond,

nisl;

R' is hydrogen, halogen, -NO,, -CN, -C(=0)OR', -S(=0),R '€, -P(=0)(R'),,
alkyl, alkenyl, alkynyl, heteroalkyl, heteroalkenyl, heteroalkynyl, heterocyclyl, aryl or
heteroaryl; wherein R'* is hydrogen or Cialkyl; and each occurrence of R!C is

independently Cy_galkyl;
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R? is hydrogen, halogen, cyano, nitro, or an alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, heteroalkyl, heteroalkenyl, heteroalkynyl, heterocyclyl, aryl, heteroaryl,
~(alkyl)aryl, -(alkyl)heteroaryl, -(heteroalkyl)aryl or -(heteroalkyl)heteroaryl moiety;

R® is hydrogen, -C(=0)R'*, lower alkyl, lower alkenyl, heterocyclyl, aryl or
heteroaryl; wherein R'* is hydrogen, or lower alkyl, aryl, or heteroaryl;

R* is a substituent that enhances water solubility of the compound;

L! is ~W'-Alk;-; wherein W' is —O-, -S-, -NR")-, -C(=0)-, NR")C(=0)
or -C(EO)NRY")-, where RY! is hydrogen, lower alkyl, Cs.ccycloalkyl, lower
heteroalkyl, aryl, heteroaryl, -(alkyl)aryl, -(alkyDheteroaryl or acyl; and Alk; is a
substituted or unsubstituted Cj.¢alkylene or C,.¢alkenylene chain wherein up to two
non-adjacent methylene units are independently optionally replaced by -C(=0)-, -
COy-, -C(=0)C(=0)-, -C(EO)NRMA-, -0C(=0)-, -OC(=0)NR"'A-, NR"'*NR"'-, -
NRMANRUBC(=0)-, -NRMAC(=0)-, -NRMACO,-, -NRMAC(=0)NR"'>-, -S(=0)-, -
SOy, -NRY480,-, -SO,NRMA-, -NRMASO,NRME-, -O-, -S-, or -NR"'*-; wherein
each occurrence of R*'” and R™P is independently hydrogen, lower alkyl, lower
heteroalkyl, heterocyclyl, aryl, heteroaryl or acyl;

L? is -C(=0)NR'?A., -OC(=0)NR™A-, -NRM™ANR'ZE., .NR"**NR"**C(=0)-, -
NRZAC(=0)-, -NRM?AC(=0)0-, -NR?AC(=0)NR"E-, -NR"*4S0,-, -SO,NR"*A-, -
NR"AS0,NRMB.. or a substituted or unsubstituted Cj.salkylene or Cj.ealkenylene
chain interrupted with at least one nitrogen atom wherein up to two non-adjacent
methylene units are independently optionally replaced by -C(=0)-, -CO-, -
C(=0)C(=0)-, -C(=0)NR™A., -OC(=0)-, -OC(=O)NR"*., -NR“NR'?’-,
NRMANRBC(=0)-, -NRMAC(=0)-, -NR™ACO,-, -NR"?AC(=0)NR"*>-, -S(=0)-, -
SO;-, -NR'480,-, -SO,NRA-, -NR"*AS0,NR"., -O-, -S-, or -NR"**~; wherein
each occurrence of R4 and R is independently hydrogen, alkyl, heteroalkyl,
heterocyclyl, aromatic, heteroaromatic or acyl;

Y is a saturated or unsaturated cyclic ring system optionally comprising one or
more heteroatoms selected from S, N and O;

Z is an alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, heteroalkyl,
heteroalkenyl, heteroalkynyl, heterocyclyl, aryl or heteroaryl moiety.

[0188] Other exemplary combinations are illustrated by compounds of the

following subgroups:
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[0189] I. Compounds having the structure (and pharmaceutically acceptable

derivatives thereof):

(R1)n L1"‘Y\ L1-‘Y\ 2”7 R4 L1—"Y\L2/z

N

LXS - Qﬁ ;— §

0 N N
1——Y\ 1-—Y\
3 f f
’u\ J J

or >

wherein n, Rl, R4, Ll, L2, Y and Z are as defined generally and in classes and
subclasses herein.
[0190] 1L Compounds having the structure (and pharmaceutically

acceptable derivatives thereof):

2 2
(R1 1/A|k1\Y/L\ W1/A|k1\Y,L\Z
GY
i )"41\ )
’ H )
1/A]k1\Y,L2\ W1/A|k1\Y/L2\
H
R* N
N SN - SN
(R Py | J (R1)n;\— | J
07N N O0“ N °N
H , H or
Alkq_ 12
wi— Ty L\z
R! N
T
H ;

wherein n, R!, R, L2, Y and Z are as defined generally and in classes and
subclasses herein; W! is ~O-, -N(R™")-, -C(=0)- or —C(=0)NR™)-, where R"" is
hydrogen, alkyl, cycloalkyl, heteroalkyl, aryl, heteroaryl, -(alkyDaryl, -
(alkyDheteroaryl or acyl; and Alk; is a substituted or unsubstituted Cj.galkylene or
Ca.calkenylene chain wherein up to two non-adjacent methylene units are
independently optionally replaced by -C(=0)-, -CO2-, -C(=0)C(=0)-, -C(=O)NRMA.,
-OC(=0)-, -OC(=0)NR*"*-, -NRMANRM'E., -NR"“NR"'*C(=0)-, NRMAC(=0)-, -
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NRMACO,-, -NRMACE=O)NRME., -§(=0)-, -SO»-, -NR"“80,-, -SO,NR"*-, -
NRMASO,NRME., -O-, -S-, or -NRLA.; wherein each occurrence of R™* and R"® is
independently hydrogen, alkyl, heteroalkyl, heterocyclyl, aromatic, heteroaromatic or

acyl. In certain embodiments, n is 0.

W1/Alk1\Y,L2\Z
[0191] In certain embodiments, wiv has one of the structures below:
C1.galkyl 2 Ciealkyl 12
W or ~ 5
() (b)

wherein the Cy.¢alkyl moiety may be substittued or unsubstituted.
Alkq. L2
WY TN

[0192] In certain embodiments, whv has the structure below:
H
oL ¢ 0 z
1_ealkyl 2 N /Y\ 2~
Y~ ~y -t~z Crealkyl
v or wan .
(c) (@)

wherein the Cj.galkyl moiety may be substittued or unsubstituted.
[0193] In certain embodiments, for compounds of formulae (a), (b) , (¢) and (d),
the Cj.alkyl moiety is a substituted or unsubstituted Cipalkyl moiety. In certain
exemplary embodiments, the C;.alkyl moiety is —CHy-. In certain other exemplary
embodiments, the Cigalkyl moiety is —~CH(R")-; wherein RY is lower alkyl. In

certain embodiments, R"' is methyl.

[0194] III. Compounds having the structure (and pharmaceutically

acceptable derivatives thereof):
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0O
/Y\GZ/U\N/Z 1/Y\ )j\ /

O N N
H 2 2
° i
Y- z Y- z
L1 \GQ/U\N/ L7 6T N7
R4 FIQWS H RW3
1 SN NN
" u\ w» )\
) or
Y- Z
L \Gz)l\N/
RW3

R1N
I
O~ N

H

wherein n, R!, R%, L', Y and Z are as defined generally and in classes and

2

subclasses herein; G, is absent, O or NR%; and R™ and R®* are independently
hydrogen, lower alkyl, lower heteroalkyl, aryl, heteroaryl, -(alkylaryl, -
(alkyl)heteroaryl or acyl.

[0195]  In certain embodiments, -Go,C(=0)NR™?)- is -C(=0)NH-, —~OC(=0)NH-,
or -NHC(=O)NH-. In certain embodiments, —GZC(=O)N(RW3 )- is =C(=0)NH-.

[0196] IV. Compounds having the structure (and pharmaceutically

acceptable derivatives thereof):
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J2=Jt o 2=J1
[} \ L\ / \ L\
(RY‘I)q g (RY1)q
%[ /= )
o X A
o) m N
— 1 2 J1
P12 L
LR 2 R O
R4 Y1 H (RY1)
1 N (R )q \N
) % > " %
or

wherein n, Rl, R4, Ll, L2 and Z are as defined generally and in classes and
subclasses herein; q is an integer from 0-2; and J ! 72 and J° are independently O, S, N,
NRY! or CRY!; wherein each occurrence of RY! is independently hydrogen, alkyl,
heteroalkyl, aryl, heteroaryl, -(alkyl)aryl or -(alkyl)heteroaryl, -ORY?, -SR”,
NRY?RY3, -SO,NR'RY, -C(=0)NRY’RY?, halogen, -CN, -NO,, -C(=0)OR",
N(RYZ)C(=O)RY3 , wherein each occcurrence of RY? and RY is independently
hydrogen, lower alkyl, lower heteroalkyl, aryl, heteroaryl, -(alkylaryl, -
(alkyl)heteroaryl or acyl, or RY? and RY® taken together with the nitrogen atom to
which they are attached form a 5-6 membered heterocyclic ring.
[0197] In certain embodiments, in compounds of this subclass, the S-membered

ring having the structure:
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[0198] V. Compounds having the structure (and pharmaceutically

acceptable derivatives thereof):

(RY1)q J4 \,J4
/ﬁ\ \ L2 /rlyj iLz
1 - 1 ~
®n Y JL5\J6/) "~z i J\JG/) z
B ®Ry= )
O*N N/) 02\” N/)
RMae R™Mq, 4
- _J
N Y
i ~ 1! _ ~
R4 Lt J\ 6/) z n L J\JGJ z
N SN c SN
RYq | RY 7 ||
OZ\N N//' O)\N N7
, H or
(RY1)q 4
J
r'\ \F___LZ

~
R1 N JB
0] N N)
H >

wherein n, R}, R4, L', L? and Z are as defined generally and in classes and
subclasses herein; q is an integer from 0-3; and 3%, 3° and J6 are independently N or
CRY" wherein each occurrence of RY! is independently hydrogen, alkyl, heteroalkyl,
aryl, heteroaryl, -(alkyl)aryl or -(alkyl)heteroaryl, -ORY}, -SRY}, .NRYRY"}, -
SO,NRYRY?, -C=O)NRY’R', halogen, -CN, -NO,, -C(=0)ORY",
N(RYZ)C(=O)RY3 , wherein each occcurrence of R™* and RY? is independently
hydrogen, lower alkyl, lower heteroalkyl, aryl, heteroaryl, -(alkylaryl, -
(alkyDheteroaryl or acyl, or R¥? and RY? taken together with the nitrogen atom to
which they are attached form a 5-6 membered heterocyclic ring.
[0199] In certain embodiments, in compounds of this subclass, the 6-membered

ring having the structure:

has the structure:
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Y1 Y1
T R

l /RA
L:"L % or - \’;

[0200] VI. Compounds having the structure (and pharmaceutically

acceptable derivatives thereof):

i i i~ ke L2\Z
<R1>n
SN

i (R‘)n;—\/ [
(o) ” N

1/A'k1@/ W1/Alk1 @/LZ\Z
4 H
RS /Il\ N N

-
(R1>n Ry ]

, H or

W1/A"<1@/L2\
A

R1

X

(o) N/J

. . Y1 J
wherein Cy is (R™q or ~8 ;

n, R!, R4, 12 and Z are as defined generally and in classes and subclasses
herein; W' is —O-, -NR"Y)-, -C(=0)- or —C(=O)NR"")-, where R"! is hydrogen,
alkyl, cycloalkyl, heteroalkyl, aryl, heteroaryl, -(alkyl)aryl, -(alkyl)heteroaryl or acyl;
and Alk; is a substituted or unsubstituted Cjgalkylene or Cjealkenylene chain
wherein up to two non-adjacent methylene units are independently optionally replaced
by -C(=0)-, -CO,-, -C(=0)C(=0)-, -C(=0)NR"'A-, -OC(=0)-, -OC(=0)NR"*., -
NRUANRME. NRMANRLMBC(=0)-, NRMAC(=0)-, NRMACO,-, )
NRMAC(=0)NRME-, -§(=0)-, -SO,-, -NRM'AS0,-, -SO,NRMA-, -NR"AS0,NRM®-, -
O-, -S-, or —NRLIA-; wherein each occurrence of R*4 and RM® is independently
hydrogen, alkyl, heteroalkyl, heterocyclyl, aromatic, heteroaromatic or acyl; q is an
integer from 0-3; J ! 7% and I are independently O, S, N, NRY! or CRY]; J4, 3% and J°

53



WO 2006/065703 PCT/US2005/044804

are independently N or CR"'; wherein each occurrence of RY! is independently
hydrogen, alkyl, heteroalkyl, aryl, heteroaryl, -(alkyl)aryl or -(alkyl)heteroaryl, -ORY},
SRY?} NRY?RY?, -SO,NRY’RY?, -C(=0)NRY?R**, halogen, -CN, -NO,, -C(=0)OR ",
NRY)C(=0)RY?, wherein each occcurrence of RY? and R¥ is independently
hydrogen, lower alkyl, lower heteroalkyl, aryl, heteroaryl, -(alkylaryl, -
(alkyl)heteroaryl or acyl, or RY? and RY? taken together with the nitrogen atom to
which they are attached form a 5-6 membered heterocyclic ring.

[0201] In certain embodiments, in compounds of this subclass, the 5-membered

ring having the structure:

1
?S \/‘JZ A E
(RY1 )q;
has one of the following structures:
RY1
0—N N
/ \; ]
ﬁ&»‘ 3 "‘%As :
RY .
[0202] In certain embodiments, in compounds of this subclass, the 6-membered
ring having the structure:
(RY1)q 4
Tap!
_—
J\JS/)
has the structure:
(RY1)q (RY1 )q
SN v
=
x = or % ¥ )

[0203] VII. Compounds having the structure (and pharmaceutically

acceptable derivatives thereof):
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(R,
£ | \)N R") | \j'
n
07N N" O)\H N7
$W3 |$W3
G2 N Gz N
1 \Z 1 \Z
L
R N
N SN - SN
R | RY T |l
OéI\N N/) 04]\” N/) o
RW3

0 N
H ;
A 2R
J(}\)/ A
SN v N %
wherein Cy is (R™)q or 8 ;

wherein n, R', R*, L' and Z are as defined generally and in classes and
subclasses herein; q is an integer from 0-3; J 1, 32 and )? are independently O, S, N,
NRY! or CRY; *, I° and J° are independently N or CRY!; wherein each occurrence of
RY! is independently hydrogen, alkyl, heteroalkyl, aryl, heteroaryl, -(alkyDaryl or -
(alkyDheteroaryl, -OR">, -SR™>, -NRY?R?, -SO,NRY*R¥?, -C(=0)NR"*R"?, halogen,
-CN, -NO,, -C(=0)OR"*, NRH)C(=0)RY?, wherein each occcurrence of RY* and
RY? is independently hydrogen, lower alkyl, lower heteroalkyl, aryl, heteroaryl, -
(alkyDaryl, -(alkyl)heteroaryl or acyl, or RY2 and RY? taken together with the nitrogen
atom to which they are attached form a 5-6 membered heterocyclic ring; G, is absent,
O or NR%, and R™? and R® are independently hydrogen, lower alkyl, lower
heteroalkyl, aryl, heteroaryl, -(alkyl)aryl, -(alkyl)heteroaryl or acyl.
[0204] In certain embodiments, in compounds of this subclass, the 5-membered

ring having the structure:
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s =y
‘3
J\/
(RY1)q;
has one of the following structures:
RY1
O—N N
) \§ )
5‘{%)’ 3 :%As :
RY! :
[0205] In certain embodiments, in compounds of this subclass, the 6-membered
ring having the structure:
(RY1)q 4
XN
k
~N J6
has the structure:
(RY1)q (RY1)
DA 1
SN o KTV

[0206]  In certain embodiments, -G,C(=0)NR"?)- is -C(=0)NH-, ~OC(=O)NH-,
or -NHC(=O)NH-. In certain embodiments, -G,C(=0)N(R"?)- is ~C(=0)NH-.

[0207] VIII. Compounds having the structure (and pharmaceutically

acceptable derivatives thereof):
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(R)q " (R,
R RW3
Ak J2.-J\1 GZT]/&\ — Ak g2 J1 lll
I}
(R1)n J r4
i\ | \)N \/ o] (R1)._{ \)N \/
n
o
07NN O)\N
H , H ,
(RY1)q (R,
RW3 ] W3
A|K1 J2 J1 Alk1 J2 J
R4 N \/ \/
R é,\ )N (R1>n )\ )
<RY1>
W3
A|k1 J2 J1 E
2
T >z
0

IB

wherein n, R', R4 and Z are as defined generally and in classes and subclasses
herein; W' is —O-, N®RY")-, -C(=0)- or —C(=O)NR"")-, where R¥! is hydrogen,
alkyl, cycloalkyl, heteroalkyl, aryl, heteroaryl, -(alkyl)aryl, -(alkyl)heteroaryl or acyl;

.
2

and Alk; is a substituted or unsubstituted Cj.salkylene or Cj.ealkenylene chain
wherein up to two non-adjacent methylene units are independently optionally replaced
by -C(=0)-, -COz-, -C(=0)C(=0)-, -C(=0)NR 4., -0C(=0)-, -OC(=0)NR"'A-, -
NRUANRLE.. NRMANRMBC(=0)-, NRMAC(=0)-, NRYACO,-, 3
NRMAC(=0)NRME., -§(=0)-, -80,-, -NR480;-, -SO,NRM4-, -NR"'AS0,NR'?-, -
O-, -S-, or -NRMA.; wherein each occurrence of RU4 and RMB is independently
hydrogen, alkyl, heteroalkyl, heterocyclyl, aromatic, heteroaromatic or acyl; q is an
integer from 0-3; J ! 12 and P® are independently O, S, N, NRY¥! or CRY'; wherein each
occurrence of RY! is independently hydrogen, alkyl, heteroalkyl, aryl, heteroaryl, -
-(alkyD)heteroaryl, -ORY’, -SR™}, -NRYR™}, -SO,NRY’R™’,

C(=0)NRY?RY?, halogen, -CN, -NO,, -C(=0)OR™?, -N(RY?)C(=0)R"*, wherein each

occcurrence of R¥? and R is independently hydrogen, lower alkyl, lower

(alkyDaryl or

heteroalkyl, aryl, heteroaryl, -(alkyl)aryl, -(alkyl)heteroaryl or acyl, or RY* and RY?
taken together with the nitrogen atom to which they are attached form a 5-6
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membered heterocyclic ring; G, is absent, O or NR®; and R™ and R are

independently hydrogen, lower alkyl, lower heteroalkyl, aryl, heteroaryl, -(alkyl)aryl,
-(alkyl)heteroaryl or acyl.

[0208] In certain embodiments, the 5-membered ring having the structure:

sl s
o

(RY1 )q’
has one of the following structures:
RY1
N
O—N
;.
f{v 3 f‘{ks §

RY1

In certain embodiments, -N(R"V?)C(=0)G,- is -NHC(=0)-, -NHC(=0)O-, or
~NHC(=0)NH-.

[0209] IX. Compounds having the structure (and pharmaceutically

acceptable derivatives thereof):

Y1 Y1
(R™q s RW3 R, 3 RW3
Ay . AN |
Aky—r — Aki—ir —
- 1 ||5 /) G2 N\ P 1 ||5 /) Gz N\
1 6 T 2 w! R e T Oz
R"n J o J J
n
0“ N N/) O)\N N/)
H , H s
(Y1)q
14 w3
NS, R
/A|k1 g '/j—GZ N
W‘I \J6 \n/
R4 O
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R
A w3
_AN R
Ak =Gy N
w! R e T
H O
N
- SN
RYT ||
O)\N N/)
H or
Y1
(R™)q J4 RW3
K\\\ |
1 ~J6 \[(])/ Z
1
RIN | \)N
0P NN
H ;

wherein n, R!, R* and Z are as defined generally and in classes and subclasses
herein; W! is —O-, -NR"Y- , -C(=0)- or —C(=O)N(RW1)-, where R"! is hydrogen,
alkyl, cycloalkyl, heteroalkyl, aryl, heteroaryl, -(alkyl)aryl, -(alkyDheteroaryl or acyl;
and Alk; is a substituted or unsubstituted Cigalkylene or Cj.alkenylene chain
wherein up to two non-adjacent methylene units are independently optionally replaced
by -C(=0)-, -CO,-, -C(=0)C(=0)-, -C(=0)NR"'A-, -OC(=0)-, -OC(=0)NR"-, -
NRUANRVE., NRMANRLBC(=0)-, NRMAC(=0)-, NRYACO,-, )
NRMAC(=0)NRME-, -S(=0)-, -SO,-, -NR*24S0,-, -SO,NRMA-, -NRM4S0,NRME.,, -
0O-, -S-, or -NRLIA-; wherein each occurrence of R'# and R is independently
hydrogen, alkyl, heteroalkyl, heterocyclyl, aromatic, heteroaromatic or acyl; q is an
integer from 0-3; J*, J° and J® are independently N or CRY'; wherein each occurrence
of RY! is independently hydrogen, alkyl, heteroalkyl, aryl, heteroaryl, ~(alkyl)aryl or -
(alkyDheteroaryl, -ORY?, -SRY3, -NRYRY?, -SO,NRY’R¥*, -C(=0)NR "*R™”, halogen,
-CN, -NO,, -C(=0)ORY?, -NRY)C(=0)R™?, wherein each occcurrence of R¥* and
RY? is independently hydrogen, lower alkyl, lower heteroalkyl, aryl, heteroaryl, -
(alkylaryl, -(alkyl)heteroaryl or acyl, or RY? and R*? taken together with the nitrogen
atom to which they are attached form a 5-6 membered heterocyclic ring; G, is absent,
O or NR®; and R" and R® are independently hydrogen, lower alkyl, lower
heteroalkyl, aryl, heteroaryl, -(alkyl)aryl, -(alkyl)heteroaryl or acyl.

[0210] In certain embodiments, the 6-membered ring having the structure:
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RY1 )q
4 /J/w |
: ot
has one of the following structures:
(RY1) (RY1)
N q|\/*N

| _
E&/O/ or X ¥ .

In certain embodiments, -N(RY*)C(=0)G,- is -NHC(=0)-, -NHC(=0)O-, or
~NHC(=0)NH-.

[0211] X. Compounds having the structure (and pharmaceutically

acceptable derivatives thereoi)'

(R1)n L1——~Y\ 27 1——Y\ L1—-Y\L2/

N ~N

é[ R~ /\/ﬁ (R1>n |
2N J Ay N/)

, H )
L1"‘Y\ L1"‘Y\
R1
Ry I
&'\ ) A )
or H ;

wherein L? is absent and Z is:

= (R (RN
T

or ;

n, R, R*, L! and Y are as defined generally and in classes and subclasses
herein; the “D” cyclic moiety is a 6-membered aromatic ring comprising from 0-4
nitrogen atoms; each “Het” moiety independently represents a fully or partially
saturated or unsaturated S5-membered ring comprising 1-4 heteroatoms selected from
N, O and S; m is an integer from 0-6; and each occurrence of R%! is independently
hydrogen, alkyl, heteroalkyl, aryl, heteroaryl, -(alkyDaryl, -(alkyl)heteroaryl, -OR?, -
SR, NR?), -SO;NR?), -SOR-C(=0)N(R™),, halogen, -CN, -NO;, -
C(=0)ORZ, N(RZ)C(=0)R? or -N(R*)SO,R?; wherein each occeurrence of R’
and R? is independently hydrogen, lower alkyl, lower heteroalkyl, aryl, heteroaryl, -
(alkyl)aryl, -(alkyl)heteroaryl, acyl; or any two occurrences of R%, taken together
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with the nitrogen atom to which they are attached (e.g., N(R?*),), form a substituted or
unsubstituted heterocyclic moiety; and R* is alkyl, heteroalkyl, aryl, heteroaryl, -
(alkyl)aryl, or -(alkyl)heteroaryl; and wherein any two adjacent occurrence of R
may form a fused 5- to 6-membered aryl, heteroaryl or heterocyclic ring.

[0212] In certain embodiments, L% is absent and Z is a moiety having one of the

following structures:
RZ1

wherein each occurrence of R*! is 1ndependently hydrogen, halogen, lower
alkyl, lower heteroalkyl, lower haloalkyl, aryl, heteroaryl, -OR%, -SR?* or -N(R*),;
wherein each occcurrence of R** is independently hydrogen, lower alkyl, lower
heteroalkyl, aryl, heteroaryl, -(alkyl)aryl, -(alkyl)heteroaryl, acyl; or any two
occurrences of R*%, taken together with the nitrogen atom to which they are attached
(e.g., N(R??),), form a substituted or unsubstituted heterocyclic moiety.
[0213] In certain embodiments, L? is absent and Z is a moiety having one of the
following structures:

X3 X

—_—

c

N:—g\
HN / z2 HN \ V/,
”‘L/L\N /g\/ /&N ’ HL‘L/L\N "

wherein X is halogen, RZl is halogen, lower alkyl or lower haloalkyl; and R%2
is -CX; or lower alkyl. In certain exemplary embodiments, R*! is —CF; or fert-butyl.
In certain exemplary embodiments, X is F or Cl. In certain exemplary embodiments,
R?%? is —CF; or tert-butyl.

[0214] In certain embodiments, L% is absent and Z is a moiety having one of the

following structures:

H H
R R R
R

wherein R is —CFj; or tert-butyl.
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[0215] XI. Compounds having the structure (and pharmaceutically

acceptable derivatives thereof):

0 0
Ak g Ak g
1 W1
(R1)n W \gﬂN’z \ﬁﬂN/z
NS H N H
| N N

z
2 /) (R1)nI | //l
(@) ” N (0] H N

Alks o Alk O
wi™ 1
\gﬂ i ol \«ﬂ N-Z
H H N
SN

Rt N N
(R'); | ®RYy= 1 Y
O)\N N/) o)\N N/)
H H or

3

O
W1/Alk1\«i;/[<N,Z

R1j//:N Sy N H

0] N N/)

wherein n, R! and R* are as defined generally and in classes and subclasses
herein; Z is an aryl, heteroaryl or heterocyclic moiety; W! is —0-, -NRYY- , -C(=0)-
or —-CEONRYY)-, where RY! is hydrogen, alkyl, cycloalkyl, heteroalkyl, aryl,
heteroaryl, -(alkyl)aryl, -(alkylheteroaryl or acyl; and Alk; is a substituted or
unsubstituted Cjgalkylene or Cygalkenylene chain wherein up to two non-adjacent
methylene units are independently optionally replaced by -C(=0)-, -CO2-, -
C(=0)C(=0)-, -C(=0)NRMA-, -0C(=0)-, -OC(=O)NR"'*-, -NR"NR"®-, -
NRMANRMBC(=0)-, -NRMAC(=0)-, -NRMACO,-, -NRMAC(=0)NR"'?-, -8(=0)-, -
SOy-, -NRM4S0,-, -SO,NRMA-, -NRM'ASO,NR"'E-, -O-, -S-, or -NR"'*-; wherein
each occurrence of RM# and R™® is independently hydrogen, alkyl, heteroalkyl,

heterocyclyl, aromatic, heteroaromatic or acyl.

[0216] XII. Compounds having the structure (and pharmaceutically

acceptable derivatives thereof):
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(R#1)
1/Alk1 S 7 /@ )
(R1)n W WN
N H
L0
07 >N N/)
H ,
RZ1
o o (RZN),
AL
N N
= BN
(R1)nI | /)N
Y
H 2
RZ’I
Ak o O &
Wiy \/)//(
R NN
N
<R1>nj\ | /j‘
07 >N" N
H )
RZ1
1/A|k«| s O //( )
wY j//( g
/ N
RY— |
O}\N N/)
H or
(R*M)m
Alks 0

wherein n, R! and R* are as defined generally and in classes and subclasses
herein; W' is —O-, -NR"Y)- , -C(=0)- or ~C(=O)NR"Y)-, where R"' is hydrogen,
alkyl, cycloalkyl, heteroalkyl, aryl, heteroaryl, -(alkyl)aryl, -(alkyl)heteroaryl or acyl;
and Alk, is a substituted or unsubstituted Cjgalkylene or Cs.salkenylene chain
wherein up to two non-adjacent methylene units are independently optionally replaced
by -C(=0)-, -COy-, -C(=0)C(=0)-, -C(=O)NRMA-, -OC(=0)-, -OC(=0)NR™A-, -
NREANRME. NRUANRLBC(=0)-, NRMAC(=0)-, NRUACO,-, )
NRMAC(=0)NRME-, -§(=0)-, -SO;-, -NRM480,-, -SO,NRMA. NRM450,NRME-| -
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O-, -S-, or -NR"'-; wherein each occurrence of RMA and RY® js independently

hydrogen, alkyl, heteroalkyl, heterocyclyl, aromatic, heteroaromatic or acyl; m is an

integer from O to 3; each occurrence of R? is independently hydrogen, alkyl,
heteroalkyl, aryl, heteroaryl, -(alkyl)aryl or -(alkyl)heteroaryl, -OR*?, -SR%, -
NRZRZ, -SO,NRZR?, -SO,R¥, -C(=0)NR¥R?, halogen, -CN, -NO, -
C(=0)ORZ, NR*)C(=0)R®, wherein each occcurrence of R? and R is
independently hydrogen, lower alkyl, lower heteroalkyl, aryl, heteroaryl, -(alkyl)aryl,

-(alkyl)heteroaryl or acyl, or R* and R? taken together with the nitrogen or carbon

atom to which they are attached form a 5-6 membered heterocyclic, aryl or heteroaryl

ring; and R% is alkyl, heteroalkyl, aryl, heteroaryl, -(alkyl)aryl, or -(alkyl)heteroaryl.

[0217]

s O
o N
AL
RL1N H
B
O N N/)
H
0O
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CX3
0 RZ1

or

CXs
0 RZ1

wherein R”! is halogen or lower alkyl, X is halogen and R is lower alkyl. In

.
>

certain exemplary embodiments, R*' is Cl or methyl. In certain exemplary
embodiments, R"! is methyl.
[0218] XIII. Compounds having the structure (and pharmaceutically

acceptable derivatives thereof):
Aky O-N © Aki O-N ¢

o, WL wTN

N

4[ ; (R)%\ ) H
H

Y4
RY \ N H ”’Z
N N
R! R
( z;)\N IN/) ( Z; )
H , H or
__Alkg O N 0

f :
)

wherein n, R' and R* are as defined generally and in classes and subclasses
herein; Z is an aryl, heteroaryl or heterocyclic moiety; W' is —0-, -NR"Y- , -C(=0)-
or —C(=O)N(RW1)-, where R"! is hydrogen, alkyl, cycloalkyl, heteroalkyl, aryl,
heteroaryl, -(alkyl)aryl, -(alkyl)heteroaryl or acyl; and Alk; is a substituted or

unsubstituted Cj.salkylene or Cj.galkenylene chain wherein up to two non-adjacent
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methylene units are independently optionally replaced by -C(=0)-, -CO,-, -
C(=0)C(=0)-, -C(=0)NRMA., -0C(=0)-, -OC(=O)NR''., -NRANRME.

NRYANRMBC(=0)-, -NRMAC(=0)-, -NRM'ACO;,-, -NRMAC(=0)NRME-, -§(=0)-, -
SOz-, -NR"'480,-, -SO,NR"'A-, -NRM#S0,NR""-, -0-, -S-, or -NR"'A-; wherein
each occurrence of RM” and RM® is independently hydrogen, alkyl, heteroalkyl,

heterocyclyl, aromatic, heteroaromatic or acyl.

[0219] XIV. Compounds having the structure (and pharmaceutically

acceptable derivatives thereof):

(R%Nm
1/A|k1 O~-N O

I )

GY) W
n\ NN N
QR

o) H N
Z1
/A|k1 O-N o (R )m
O
N
Ry | \)N H
oéku N7
(RN
Aki_ PN O
w G
R% N
(RY; N | \)N "
o4k” N7
(R%yp,
Ak O-N o
wi™ \
; WN
- NN H
(R |
PN z
© |I:l| N or
(R
Aky O-N o
w™ W //l
, ” A
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wherein n, R and R* are as defined generally and in classes and subclasses
herein; W! is —O-, -NR")- , -C(=0)- or ~C(=O)N(RW1)—, where R™! is hydrogen,
alkyl, cycloalkyl, heteroalkyl, aryl, heteroaryl, -(alkyl)aryl, -(alkyl)heteroaryl or acyl;
and Alk; is a substituted or unsubstituted Ci.¢alkylene or Cj.salkenylene chain
wherein up to two non-adjacent methylene units are independently optionally replaced
by -C(=0)-, -COy-, -C(=0)C(=0)-, -C(=0)NR"'A-, -OC(=0)-, -OC(=O)NR"'A-, -
NRUANRE., NRUANRLBC(=0)-, NRMAC(=O)-, NRMACO,-, )
NRMAC(=0)NRYE-, -§(=0)-, -80,-, -NR'480;-, -SO,NR"'4-, NR"'4S0,NR"2.,
O-, -S-, or -NRMA.; wherein each occurrence of R4 and RUB is independently
hydrogen, alkyl, heteroalkyl, heterocyclyl, aromatic, heteroaromatic or acyl; m is an
integer from 0 to 3; each occurrence of R*' is independently hydrogen, alkyl,
heteroalkyl, aryl, heteroaryl, -(alkyl)aryl or -(alkyl)heteroaryl, -OR?, -SR?, -
NRZRZ, -SO,NRZR%, -SO,R¥, -C(=0)NR“R?, halogen, -CN, -NO,, -
C(=0)OR%, NR®C(=0)R?, wherein each occcurrence of R% and RZ is
independently hydrogen, lower alkyl, lower heteroalkyl, aryl, heteroaryl, -(alkyl)aryl,
-(alkyDheteroaryl or acyl, or R? and R? taken together with the nitrogen or carbon
atom to which they are attached form a 5-6 membered heterocyclic, aryl or heteroaryl
ring; and R* is alkyl, heteroalkyl, aryl, heteroaryl, -(alkyl)aryl, or -(alkyl)heteroaryl.

[0220] In certain embodiments, the compounds have the structure:
CX3
O~
M
N N

O~ O~
| /)

H >

2

=

67



WO 2006/065703 PCT/US2005/044804

M@
i or
«wg
L

wherein R is halogen or lower alkyl, X is halogen and RY is lower alkyl. In

>

certain exemplary embodiments, R%' is Cl or methyl. In certain exemplary

embodiments, R is methyl.

[0221] XV. Compounds having the structure (and pharmaceutically

acceptable derivatives thereof):

(RMn
J//}TAN
0 7
H

N~ N
Z1
Ak O-N =~ (R )m
W1/ A\ \ )
“Het\_ /
72 NN
RYT |
O)\H N/)
Z1
_Aky PN == ~(R%)m
W1 N\ \ \
R4 Het\ /
°N SN
Ry |
oé\ﬁ N/)
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Z1
Alk O\N — (R )m
w U %‘5

"Het \

wherein n, R' and R* are as defined generally and in classes and subclasses
herein; W' is —O-, -N@R™)- , -C(=0)- or -C(=O0)N(R"")-, where R"' is hydrogen,
alkyl, cycloalkyl, heteroalkyl, aryl, heteroaryl, -(alkyl)aryl, -(alkyl)heteroaryl or acyl;
and Alk; is a substituted or unsubstituted Cjsalkylene or Cjg¢alkenylene chain
wherein up to two non-adjacent methylene units are independently optionally replaced
by -C(=0)-, -CO,-, -C(=0)C(=0)-, -C(=0)NR"“., -0C(=0)-, -OC(=0)NR"A-, -
NRUANRME., NRMANRMEC(=0)-, NRMAC(=0)-, NRMACO,-, )
NRUAC(=0)NRME., -S(=0)-, -80,-, -NRM4S0,-, -SO,NRMA-, -NRM4S0,NR"E-, -
O-, -S-, or -NRLIA-; wherein each occurrence of R¥* and RMB is independently
hydrogen, alkyl, heteroalkyl, heterocyclyl, aromatic, heteroaromatic or acyl; the “D”
cyclic moiety is a 6-membered aromatic ring comprising from 0-4 nitrogen atoms;
each “Het” moiety independently represents a fully or partially saturated or
unsaturated 5-membered ring comprising 1-4 heteroatoms selected from N, O and S;
m is an integer from 0-6; and each occurrence of R* is independently hydrogen,
alkyl, heteroalkyl, aryl, heteroaryl, -(alkyl)aryl, -(alkyl)heteroaryl, -OR%, -SR%, -
NR?),, -S0,NR?),, -S0,R* -C(=0)N(R?),, halogen, -CN, -NO,, -C(=0)ORZ, -
NR*)C(=0)R? or —N(Rzz)SOsz; wherein each occcurrence of R* and R* is
independently hydrogen, lower alkyl, lower heteroalkyl, aryl, heteroaryl, -(alkyl)aryl,
-(alkyl)heteroaryl, acyl; or any two occurrences of R*, taken together with the
nitrogen atom to which they are attached (e.g., N(R*),), form a substituted or
unsubstituted heterocyclic moiety; and R%* is alkyl, heteroalkyl, aryl, heteroaryl, -
(alkyDaryl, or -(alkyDheteroaryl; and wherein any two adjacent occurrence of R%!

may form a fused 5- to 6-membered aryl, heteroaryl or heterocyclic ring.
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[0222] XVL. Compounds having the structure (and pharmaceutically

__Alky
\Q)\(@ RZ1

acceptable derivatives thereof):

J\
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AIK1W@R Jm

Ry )
o)\lrj N7
Ay PN
1 \
W \N N ( z1)m
RY \ T
n
02\” N/)
Alk; O-N
—~ H
H w! WN (RZ1)
N \ T
" SN N
R )nZ I P —
0N~ °N
H or
Ak O-N

wherein n, R! and R* are as defined generally and in classes and subclasses
herein; W! is —O-, -N®R")- , -C(=0)- or -C(=0)N(R"")-, where R"! is hydrogen,
alkyl, cycloalkyl, heteroalkyl, aryl, heteroaryl, -(alkyl)aryl, -(alkyl)heteroaryl or acyl;
and Alk; is a substituted or unsubstituted Cj.galkylene or Cjealkenylene chain
wherein up to two non-adjacent methylene units are independently optionally replaced
by -C(=0)-, -COp-, -C(=0)C(=0)-, -C(=0)NR''A-, -0C(=0)-, -OC(=0)NR"'A-, -
NRUANRLE., NRUANRLBC(=0)-, NRMAC(=0)-, NRMACO,-, )
NRMAC(=0)NRMB-, -§(=0)-, -8O,-, -NR'4S0,-, -SO,NR"A-, -NR"ASO,NR"'?-, -

O-, -S-, or -NR"A-; wherein each occurrence of RY and R™B is independently
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hydrogen, alkyl, heteroalkyl, heterocyclyl, aromatic, heteroaromatic or acyl; m is an
integer from O to 3; each occurrence of R?! is independently hydrogen, alkyl,
heteroalkyl, aryl, heteroaryl, -(alkyl)aryl or -(alkylheteroaryl, -OR*, -SR*, -
NRZRZ, _SO,NRPRZ, -SOR* -C(=0)NR®R”, halogen, -CN, -NO,, -
C(=0)OR®, -NR™)C(=0)R?, wherein each occcurrence of R* and R” is
independently hydrogen, lower alkyl, lower heteroalkyl, aryl, heteroaryl, -(alkyl)aryl,
-(alkyl)heteroaryl or acyl, or R% and R? taken together with the nitrogen or carbon
atom to which they are attached form a 5-6 membered heterocyclic, aryl or heteroaryl
ring; and R?* is alkyl, heteroalkyl, aryl, heteroaryl, -(alkyl)aryl, or -(alkyl)heteroaryl.

[0223]  In certain embodiments, the compounds have the structure:

I%NM @ I%NW\( @
" %NM @ j\INM @

wherein R?! is lower alkyl, lower diaminoalkyl or lower alkyl and RM is lower
alkyl. In certain exemplary embodiments, R? is lower haloalkyl. In certain
exemplary embodiments, R% is -CFs. In certain exemplary embodiments, RM is
methyl.
[0224] XVII. Compounds having the structure (and pharmaceutically

acceptable derivatives thereof):
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0~ °N” °N
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Alks O-N

b s
wherein n, R! and R* are as defined generally and in classes and subclasses
herein; W' is —0-, -NRY")- , -C(=0)- or —-C(=O)N(R"")-, where R"" is hydrogen,
alkyl, cycloalkyl, heteroalkyl, aryl, heteroaryl, -(alkyl)aryl, -(alkyl)heteroaryl or acyl;
and Alk; is a substituted or unsubstituted Cj.salkylene or Cjealkenylene chain
wherein up to two non-adjacent methylene units are independently optionally replaced
by -C(=0)-, -COy-, -C(=0)C(=0)-, -C(=O)NR™2., -OC(=0)-, -OC(=0)NR"'4-, -
NRIANRME. NRMANRLBC(=0)-, NRMAC(=0)-, NRMACO,-, )
NRMAC(=0)NRME., -§(=0)-, -SO,-, -NRMAS0,-, -SO,NRMA-, NRMASO,NRM®-,
O-, -S-, or -NRMA.; wherein each occurrence of RU and RM® is independently
hydrogen, alkyl, heteroalkyl, heterocyclyl, aromatic, heteroaromatic or acyl; m is an

integer from 0 to 3; each occurrence of R?! is independently hydrogen, alkyl,
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heteroalkyl, aryl, heteroaryl, -(alkyl)aryl or -(alkyl)heteroaryl, -OR*, -SR%, -
NRZR% -SO,NR“R%, -SO,R¥, -C(=0)NR®R”, halogen, -CN, -NO,, -
C(=0)OR?, -NR*)C(=O)R?, wherein each occcurrence of R” and R* is
independently hydrogen, lower alkyl, lower heteroalkyl, aryl, heteroaryl, -(alkyl)aryl,
-(alkyDheteroaryl or acyl, or R* and R taken together with the nitrogen or carbon
atom to which they are attached form a 5-6 membered heterocyclic, aryl or heteroaryl
ring; and R* is alkyl, heteroalkyl, aryl, heteroaryl, -(alkyl)aryl, or -(alkyl)heteroaryl.

[0225] In certain embodiments, the compounds have the structure:

I%NYVY {\%RZ‘ )jj\INM {YR”
. gM {\W j\iM e

0 “MH N
EOa et
LS =
07 N" N _
wherein R?! is lower alkyl or lower alkyl and R™ is lower alkyl. In certain
exemplary embodiments, RZ! is lower alkyl. In certain exemplary embodiments, R%!
is #-Bu. In certain exemplary embodiments, R is methyl.
[0226] In certain embodiments, for compounds of subclasses VI, VIII, IX and
XI-XVII above, ~W'-Alk;- is -NH-C.¢alkyl-, —O-Cj.¢alkyl-, —C(=0)-Cy.¢alkyl- or —
C(=O)NH-C¢alkyl-; wherein the Cjgalkyl moiety may be substituted or
unsubstituted. In certain embodiments, the Cjgalkyl moiety is a substituted or
unsubstituted Cjoalkyl moiety. In certain exemplary embodiments, the Ciealkyl
moiety is —CHj-. In certain other exemplary embodiments, the C;¢alkyl moiety is —

CH(R™)-; wherein R™ is lower alkyl. In certain embodiments, R™ is methyl.
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[0227]  In certain embodiments, for compounds of subclasses XII-XVII above, n
is 1 and R! is hydrogen, halogen, heterocyclyl, aryl or heteroaryl. In certain
exemplary embodiments, n is 0.

[0228] In certain embodiments, for compounds of subclasses XII-XVII above,
R?! is hydrogen, halogen, lower alkyl or lower haloalkyl. In certain embodiments, m
is 1 and R*' is halogen, lower alkyl or lower haloalkyl.

[0229] In certain embodiments, for compounds of subclasses I-XVII above, n is
0, 1 or 2. In certain embodiments, n is 0.

[0230] In certain embodiments, for compounds of subclasses I-XI above, Z is one
of the following structures:

RZ‘] RZ1

'ELJ< }’:\)< e‘r\)\ “z{kRRm L*’z/ Y “R#
RZ'I ;

wherein each occurrence of R*! is independently hydrogen, lower alkyl, lower
alkenyl, aryl, heteroaryl or acyl.
[0231] In certain embodiments, for compounds of subclasses I-XI above, Z is one

of the following structures:

5 5 e

wherein X is halogen; R?! is substituted or unsubstituted lower alkyl; and R**
is hydrogen, halogen or substituted or unsubstituted lower alkyl.
[0232] In certain embodiments, for compounds of subclasses I-XI above, Z is one

of the following structures:

CF3 CFg CF3 CF3 CFs3
~
% % BN B ONT YO

[0233] In certain embodiments, for compounds of subclasses I-XI above, L2 is

absent and Z is a moiety having one of the following structures:
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CX3 N :<RZ1
HN HN’S\\//N /S\\S\Rzz \ 7
W N,

wherein R?! is lower alkyl; X is halogen; and R% is —CX; or lower alkyl.

X

[0234] In certain embodiments, for compounds of subclasses I-XI above, L% is

absent and Z is a moiety having one of the following structures:

CF3 N\% __A~

HN HN N HNN
\ N

J VS VNG

wherein X is F or Cl;
[0235] In certain embodiments, for compounds of subclasses I-XI above, L2 is

absent and Z is a moiety having one of the following structures:
H H H
N CF N-_N_ _CF N ~Ny -CFs
RECGUEE R GG
N N—S NN
N™ ™SR

R
[0236]  In certain embodiments, for compounds of subclasses I-XVII above, R* is

wherein R is —CF; or tert-butyl;

a substituent that enhances water solubility of the compound. In certain embodiments,

R* has the structure:

wherein p is an integer from 1-6; X is O, NR** or C(R*);; wherein each
occurrence of R** is independently hydrogen or lower alkyl. In certain exemplary

embodiments, R* has the structure:
oY
3,

[0237] It will also be appreciated that for each of the subgroups I-XVII described

above, a variety of other subclasses are of special interest, including, but not limited
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to those classes described above i)- cxxi) and classes, subclasses and species of
compounds described above and in the examples herein.

[0238] Some of the foregoing compounds can comprise one or more asymmetric
centers, and thus can exist in various isomeric forms, e.g., stereoisomers and/or
diastereomers. Thus, inventive compounds and pharmaceutical compositions thereof
may be in the form of an individual enantiomer, diastereomer or geometric isomer, or
may be in the form of a mixture of stereoisomers. In certain embodiments, the
compounds of the invention are enantiopure compounds. In certain other
embodiments, mixtures of stereoisomers or diastereomers are provided.

[0239] Furthermore, certain compounds, as described herein may have one or
more double bonds that can exist as either the Z or E isomer, unless otherwise
indicated. The invention additionally encompasses the compounds as individual
isomers substantially free of other isomers and alternatively, as mixtures of various
isomers, e.g., racemic mixtures of stereoisomers. In addition to the above-mentioned
compounds per se, this invention also encompasses pharmaceutically acceptable
derivatives of these compounds and compositions comprising one or more compounds
of the invention and one or more pharmaceutically acceptable excipients or additives.
[0240] Compounds of the invention may be prepared by crystallization of
compound of formula (I) under different conditions and may exist as one or a
combination of polymorphs of compound of general formula (I) forming part of this
invention. For example, different polymorphs may be identified and‘/or prepared using
different solvents, or different mixtures of solvents for recrystallization; by
performing crystallizations at different temperatures; or by using various modes of
cooling, ranging from very fast to very slow cooling during crystallizations.
Polymorphs may also be obtained by heating or melting the compound followed by
gradual or fast cooling. The presence of polymorphs may be determined by solid
probe NMR spectroscopy, IR spectroscopy, differential scanning calorimetry, powder
X-ray diffractogram and/or other techniques.  Thus, the present invention
encompasses inventive compounds, their derivatives, their tautomeric forms, their
stereoisomers, their polymorphs, their pharmaceutically acceptable salts their
pharmaceutically acceptable solvates and pharmaceutically acceptable compositions
containing them.

[0241] 2) Synthetic Overview:

76



WO 2006/065703 PCT/US2005/044804

[0242] The practitioner has a a well-established literature of pyrido-pyrimidinone,
pyrimido-pyrimidinone and dihydro pteridinone chemistry to draw upon, in
combination with the information contained herein, for guidance on synthetic
strategies, protecting groups, and other materials and methods useful for the synthesis
of the compounds of this invention, including compounds containing the various R,
R? and R? substituents and L', L, Y and Z moieties.
[0243] The various patent documents and other references cited herein provide
helpful background information on preparing compounds similar to the inventive
compounds described herein or relevant intermediates. Certain cited patent
documents also contain information on formulation, uses, and administration of such
compounds which may be of interest. For example, guidance may be found in U.S.
Patent Publication Nos.: US 2004/0142945 and US 2003/0114671; and International
Application No.: WO 98/08346.
[0244] Moreover, the practitioner is directed to the specific guidance and
examples provided in this document relating to various exemplary compounds and
intermediates thereof.
[0245]  As described above, the present invention provides novel compounds,
specifically compounds having the following general structure:
LY Lz/z
N
| S//kRZ
)
and pharmaceutically acceptable derivatives thereof;

wherein A-B together represent one of the following structures:

- R¢
R \/Nk RN N \i
n
07N N R2 o%\rlq N R2
R® , R® or

R*
I ywwv
N
~ SN
Ry I
O&'\N N/)\ R?
R3 ; and

n, R, R% R, L', L% Y and Z are as defined in classes and subclasess herein.
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[0246] In yet another aspect of the invention, methods for producing
intermediates useful for the preparation of compounds of formula (I) are provided,

embodiments of said methods being depicted generally in Scheme A:

LG , LY 2 f
@f& oo B
N/)\Rz - N/*Rz
(1) (1)
Scheme A

where LG’ is a suitable leaving group and L'* is adapted to displace LG' upon
reaction with pyrido pyrimidinone (1).
[0247] In certain embodiments, the methodology may be used to generate

inventive compounds of the general formula @™

a
wherein W! is —O-, -S- or -N@R")- where RWY! is hydrogen, aliphatic,
heteroaliphatic, alicyclic, heteroalicyclic, aromatic, heteroaromatic, or acyl; and Alk;
is a Cialkylene or Cy.salkenylene moiety.
[0248] In yet another aspect of the invention, methods for producing
intermediates useful for the preparation of compounds of Formula (I®) wherein w! is
—C(=O)N(RW‘)-, where R"! is as defined above, are provided, embodiments of said

methods being depicted generally in Scheme B:

RW1
1
O N~ X
Ox~OH HNG v 2 Alk7 L2
§ Alky L2 SN
N
| B —_ | B
N/)\RZ N/)\R2
(2)
Scheme B

[0249]  Numerous suitable prodrug moieties, and information concerning their
selection, synthesis and use are well known in the art. Examples of prodrug moieties

of interest include, among others, prodrug moieties that can be attached to primary or
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secondary amine-containing functionalities. For instance, prodrug moieties of interest
include those that can be attached to group -NH,. Examples of such prodrug moieties

include the following:

O— £ For the synthesis of the prodrug groups, see Borchardt, R. T. et. al.,
O_g, J. Org. Chem. 1997, 43, 3641-3652.
NH,

R

R! = all natural,
unnatural amino acids

NHz For the synthesis of the prodrug groups, see
¢ R (0] Zhou, X-X. et. al., PCT WO 99/51613.
R2

R! = C1-C4 alkyl, cycloalkyl, oxyalkyl,
aminoalkyl, etc.
R? = all natural, unnatural amino acids

0] R
H For the synthesis of the prodrug groups, see Ezra, A. et. al.,
$ NHz J. Med. Chem. 2000, 43, 3641-3652.

R!" O

R', R? = all natural, unnatural amino acids

[0250] The present invention encompasses any prodrug form of the compounds
described herein. Although certain other exemplary prodrug moieties generated from
the inventive compounds amino group are detailed herein, it will be appreciated that
the present invention is not intended to be limited to these prodrug moieties; rather, a
variety of additional prodrug moieties can be readily identified by a person skilled in
the relevant art.

[0251] 3) Pharmaceutical Compositions

[0252] As discussed above, the present invention provides compounds that are
inhibitors of protein kinases (e.g., RAF kinase), and thus the present compounds are
useful for the treatment of diseases, disorders, and conditions including, but not
limited to melanoma, leukemia, or cancers such as colon, breast, gastric, ovarian,
lung, brain, larynx, cervical, renal, lymphatic system, genitourinary tract (including
bladder and prostate), stomach, bone, lymphoma, melanoma, glioma, papillary
thyroid, neuroblastoma, and pancreatic cancer. Accordingly, in another aspect of the
present invention, pharmaceutically acceptable compositions are provided, wherein
these compositions comprise any of the compounds as described herein, and

optionally comprise a pharmaceutically acceptable carrier, adjuvant or vehicle. In
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certain embodiments, these compositions optionally further comprise one or more
additional therapeutic agents.

[0253] Compounds of the present invention may additionally be useful in the
treatment of one or more diseases afflicting mammals which are characterized by
cellular proliferation in the areas of blood vessel proliferative disorders, fibrotic
disorders, mesangial cell proliferative disorders and metabolic diseases. Blood vessel
proliferative disorders include arthritis and restenosis. Fibrotic disorders include
hepatic cirrhosis and atherosclerosis. Mesangial cell proliferative disorders include
glomerulonephritis, diabetic nephropathy, malignant nephrosclerosis, thrombotic
microangiopathy syndromes, organ transplant rejection and glomerulopathies.
Metabolic disorders include psoriasis, diabetes mellitus, chronic wound healing,
inflammation and neurodegenerative diseases.

[0254] It will also be appreciated that certain of the compounds of present
invention can exist in free form for treatment, or where appropriate, as a
pharmaceutically acceptable derivative thereof. According to the present invention, a
pharmaceutically acceptable derivative includes, but is not limited to,
pharmaceutically acceptable salts, esters, salts of such esters, or any other adduct or
derivative which upon administration to a patient in need is capable of providing,
directly or indirectly, a compound as otherwise described herein, or a metabolite or
residue thereof.

[0255] As used herein, the term "pharmaceutically acceptable salt" refers to those
salts which are, within the scope of sound medical judgement, suitable for use in
contact with the tissues of humans and lower animals without undue toxicity,
irritation, allergic response and the like, and are commensurate with a reasonable
benefit/risk ratio. A “pharmaceutically acceptable salt” means any non-toxic salt or
salt of an ester of a compound of this invention that, upon administration to a
recipient, is capable of providing, either directly or indirectly, a compound of this
invention or an inhibitorily active metabolite or residue thereof. As used herein, the
term "inhibitorily active metabolite or residue thereof" means that a metabolite or
residue thereof is also an inhibitor of a RAF kinase.

[0256] Pharmaceutically acceptable salts are well known in the art. For example,
S. M. Berge et al, describe pharmaceutically acceptable salts in detail in J.

Pharmaceutical Sciences, 1977, 66, 1-19, incorporated herein by reference.

80



WO 2006/065703 PCT/US2005/044804

Pharmaceutically acceptable salts of the compounds of this invention include those
derived from suitable inorganic and organic acids and bases. Examples of
pharmaceutically acceptable, nontoxic acid addition salts are salts of an amino group
formed with inorganic acids such as hydrochloric acid, hydrobromic acid, phosphoric
acid, sulfuric acid and perchloric acid or with organic acids such as acetic acid, oxalic
acid, maleic acid, tartaric acid, citric acid, succinic acid or malonic acid or by using
other methods used in the art such as ion exchange. Other pharmaceutically
acceptable salts include adipate, alginate, ascorbate, aspartate, benzenesulfonate,
benzoate, bisulfate, borate, butyrate, camphorate, camphorsulfonate, citrate,
cyclopentanepropionate, digluconate, dodecylsulfate, ethanesulfonate, formate,
fumarate, glucoheptonate, glycerophosphate, gluconate, hemisulfate, heptanoate,
hexanoate, hydroiodide, 2-hydroxy-ethanesulfonate, lactobionate, lactate, laurate,
lauryl sulfate, malate, maleate, malonate, methanesulfonate, 2-naphthalenesulfonate,
nicotinate, nitrate, oleate, oxalate, palmitate, pamoate, pectinate, persulfate, 3-
phenylpropionate, phosphate, picrate, pivalate, propionate, stearate, succinate, sulfate,
tartrate, thiocyanate, p-toluenesulfonate, undecanoate, valerate salts, and the like.
Salts derived from appropriate bases include alkali metal, alkaline earth metal,
ammonium and N*(Cj4alkyl)s salts. This invention also envisions the quaternization
of any basic nitrogen-containing groups of the compounds disclosed herein. Water or
oil-soluble or dispersable products may be obtained by such quaternization.
Representative alkali or alkaline earth metal salts include sodium, lithium, potassium,
calcium, magnesium, and the like. Further pharmaceutically acceptable salts include,
when appropriate, nontoxic ammonium, quaternary ammonium, and amine cations
formed using counterions such as halide, hydroxide, carboxylate, sulfate, phosphate,
nitrate, loweralkyl sulfonate and aryl sulfonate.

[0257] As described above, the pharmaceutically acceptable compositions of the
present invention additionally comprise a pharmaceutically acceptable carrier,
adjuvant, or vehicle, which, as used herein, includes any and all solvents, diluents, or
other liquid vehicle, dispersion or suspension aids, surface active agents, isotonic
agents, thickening or emulsifying agents, preservatives, solid binders, lubricants and
the like, as suited to the particular dosage form desired. Remington's Pharmaceutical
Sciences, Sixteenth Edition, E. W. Martin (Mack Publishing Co., Easton, Pa., 1980)

discloses various carriers used in formulating pharmaceutically acceptable
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compositions and known techniques for the preparation thereof. Except insofar as any
conventional carrier medium is incompatible with the compounds of the invention,
such as by producing any undesirable biological effect or otherwise interacting in a
deleterious manner with any other component(s) of the pharmaceutically acceptable
composition, its use is contemplated to be within the scope of this invention. Some
examples of materials which can serve as pharmaceutically acceptable carriers
include, but are not limited to, ion exchangers, alumina, aluminum stearate, lecithin,
serum proteins, such as human serum albumin, buffer substances such as phosphates,
glycine, sorbic acid, or potassium sorbate, partial glyceride mixtures of saturated
vegetable fatty acids, water, salts or electrolytes, such as protamine sulfate, disodium
hydrogen phosphate, potassium hydrogen phosphate, sodium chloride, zinc salts,
colloidal silica, magnesium trisilicate, polyvinyl pyrrolidone, polyacrylates, waxes,
polyethylene-polyoxypropylene-block polymers, wool fat, sugars such as lactose,
glucose and sucrose; starches such as corn starch and potato starch; cellulose and its
derivatives such as sodium carboxymethyl cellulose, ethyl cellulose and cellulose
acetate; powdered tragacanth; malt; gelatin; talc; excipients such as cocoa butter and
suppository waxes; oils such as peanut oil, cottonseed oil; safflower oil; sesame oil;
olive oil; corn oil and soybean oil; glycols; such a propylene glycol or polyethylene
glycol; esters such as ethyl oleate and ethyl laurate; agar; buffering agents such as
magnesium hydroxide and aluminum hydroxide; alginic acid; pyrogen-free water;
isotonic saline; Ringer's solution; ethyl alcohol, and phosphate buffer solutions, as
well as other non-toxic compatible lubricants such as sodium lauryl sulfate and
magnesium stearate, as well as coloring agents, releasing agents, coating agents,
sweetening, flavoring and perfuming agents, preservatives and antioxidants can also
be present in the composition, according to the judgment of the formulator.

[0258] Uses of Compounds and Pharmaceutically acceptable compositions

[0259] Research Uses

[0260] According to the present invention, the inventive compounds may be
assayed in any of the available assays known in the art for identifying compounds
having protease inhibitory activity. For example, the assay may be cellular or non-
cellular, in vivo or in vitro, high- or low-throughput format, etc.

[0261] In certain exemplary embodiments, compounds of this invention were

assayed for their ability to inhibit protein kinases, more specifically RAF.
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[0262]  Thus, in one aspect, compounds of this invention which are of particular

interest include those which:

« are inhibitors of protein kinases;

» exhibit the ability to inhibit RAF kinase;

« are useful for treating mammals (e.g., humans) or animals suffering from an RAF-
mediated disease or condition, and for helping to prevent or delay the onset of
such a disease/condition;

. exhibit a favorable therapeutic profile (e.g., safety, efficacy, and stability).
[0263] In certain embodiments, compounds of the invention are RAF kinase
inhibitors. In certain exemplary embodiments, inventive compounds are RAF
inhibitors. In certain exemplary embodiments, inventive compounds have R (O
values <100 pM. In certain other embodiments, inventive compounds have CellIC50
values < 75 pM. In certain other embodiments, inventive compounds have R (O
values < 50 uM. In certain other embodiments, inventive compounds have Sl Cso
values < 25 uM. In certain other embodiments, inventive compounds have CellyCgo
values < 10 pM. In certain other embodiments, inventive compounds have Ce"ICSO
values < 7.5 uM. In certain other embodiments, inventive compounds have Ce"ICSO
values < 5 uM. In certain other embodiments, inventive compounds have C°"Icso
values < 2.5 uM. In certain other embodiments, inventive compounds have CllCso
values < 1 uM. In certain other embodiments, inventive compounds have Cellics,
values < 800 nM. In certain other embodiments, inventive compounds have C""‘ICso
values < 600 nM. In certain other embodiments, inventive compounds have Cellicso
values < 500 nM. In certain other embodiments, inventive compounds have Ce"IC:;O
values < 300 nM. In certain other embodiments, inventive compounds have Cellycso
values < 200 nM. In certain other embodiments, inventive compounds have CelliCso
values < 100 nM.

[0264] In yet another aspect, a method for the treatment or lessening the severity

of an RAF-mediated disease or condition is provided comprising administering an

effective amount of a compound, or a pharmaceutically acceptable composition
comprising a compound to a subject in need thereof. In certain embodiments of the
present invention an "effective amount" of the compound or pharmaceutically
acceptable composition is that amount effective for treating or lessening the severity

of an RAF-mediated disease or condition. The compounds and compositions,
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according to the method of the present invention, may be administered using any
amount and any route of administration effective for treating or lessening the severity
of an RAF-mediated disease or condition. The exact amount required will vary from
subject to subject, depending on the species, age, and general condition of the subject,
the severity of the infection, the particular agent, its mode of administration, and the
like. The compounds of the invention are preferably formulated in dosage unit form
for ease of administration and uniformity of dosage. The expression "dosage unit
form" as used herein refers to a physically discrete unit of agent appropriate for the
patient to be treated. It will be understood, however, that the total daily usage of the
compounds and compositions of the present invention will be decided by the
attending physician within the scope of sound medical judgment. The specific
effective dose level for any particular patient or organism will depend upon a variety
of factors including the disorder being treated and the severity of the disorder; the
activity of the specific compound employed; the specific composition employed; the
age, body weight, general health, sex and diet of the patient; the time of
administration, route of administration, and rate of excretion of the specific compound
employed; the duration of the treatment; drugs used in combination or coincidental
with the specific compound employed, and like factors well known in the medical
arts. The term “patient”, as used herein, means an animal, preferably a mammal, and
most preferably a human.

[0265] The pharmaceutically acceptable compositions of this invention can be
administered to humans and other animals orally, rectally, parenterally,
intracisternally, intravaginally, intraperitoneally, topically (as by powders, ointments,
or drops), bucally, as an oral or nasal spray, or the like, depending on the severity of
the infection being treated. In certain embodiments, the compounds of the invention
may be administered orally or parenterally at dosage levels of about 0.01 mg/kg to
about 50 mg/kg and preferably from about 1 mg/kg to about 25 mg/kg, of subject
body weight per day, one or more times a day, to obtain the desired therapeutic effect.
[0266]  Liquid dosage forms for oral administration include, but are not limited to,
pharmaceutically acceptable emulsions, microemulsions, solutions, suspensions,
syrups and elixirs. In addition to the active compounds, the liquid dosage forms may
contain inert diluents commonly used in the art such as, for example, water or other

solvents, solubilizing agents and emulsifiers such as ethyl alcohol, isopropyl alcohol,
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ethyl carbonate, ethyl acetate, benzyl alcohol, benzyl benzoate, propylene glycol, 1,3-
butylene glycol, dimethylformamide, oils (in particular, cottonseed, groundnut, corn,
germ, olive, castor, and sesame oils), glycerol, tetrahydrofurfuryl alcohol,
polyethylene glycols and fatty acid esters of sorbitan, and mixtures thereof. Besides
inert diluents, the oral compositions can also include adjuvants such as wetting agents,
emulsifying and suspending agents, sweetening, flavoring, and perfuming agents.
[0267] Injectable preparations, for example, sterile injectable aqueous or
oleaginous suspensions may be formulated according to the known art using suitable
dispersing or wetting agents and suspending agents. The sterile injectable preparation
may also be a sterile injectable solution, suspension or emulsion in a nontoxic
parenterally acceptable diluent or solvent, for example, as a solution in 1,3-
butanediol. Among the acceptable vehicles and solvents that may be employed are
water, Ringer's solution, U.S.P. and isotonic sodium chloride solution. In addition,
sterile, fixed oils are conventionally employed as a solvent or suspending medium.
For this purpose any bland fixed oil can be employed including synthetic mono- or
diglycerides. In addition, fatty acids such as oleic acid are used in the preparation of
injectables.

[0268] The injectable formulations can be sterilized, for example, by filtration
through a bacterial-retaining filter, or by incorporating sterilizing agents in the form
of sterile solid compositions which can be dissolved or dispersed in sterile water or
other sterile injectable medium prior to use.

[0269] In order to prolong the effect of a compound of the present invention, it is
often desirable to slow the absorption of the compound from subcutaneous or
intramuscular injection. This may be accomplished by the use of a liquid suspension
of crystalline or amorphous material with poor water solubility. The rate of absorption
of the compound then depends upon its rate of dissolution that, in turn, may depend
upon crystal size and crystalline form. Alternatively, delayed absorption of a
parenterally administered compound form is accomplished by dissolving or
suspending the compound in an oil vehicle. Injectable depot forms are made by
forming microencapsule matrices of the compound in biodegradable polymers such as
polylactide-polyglycolide. Depending upon the ratio of compound to polymer and the
nature of the particular polymer employed, the rate of compound release can be

controlled. Examples of other biodegradable polymers include poly(orthoesters) and
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poly(anhydrides). Depot injectable formulations are also prepared by entrapping the
compound in liposomes or microemulsions that are compatible with body tissues.
[0270] Compositions for rectal or vaginal administration are preferably
suppositories which can be prepared by mixing the compounds of this invention with
suitable non-irritating excipients or carriers such as cocoa butter, polyethylene glycol
or a suppository wax which are solid at ambient temperature but liquid at body
temperature and therefore melt in the rectum or vaginal cavity and release the active
compound.

[0271] Solid dosage forms for oral administration include capsules, tablets, pills,
powders, and granules. In such solid dosage forms, the active compound is mixed
with at least one inert, pharmaceutically acceptable excipient or carrier such as
sodium citrate or dicalcium phosphate and/or a) fillers or extenders such as starches,
lactose, sucrose, glucose, mannitol, and silicic acid, b) binders such as, for example,
carboxymethylcellulose, alginates, gelatin, polyvinylpyrrolidinone, sucrose, and
acacia, ¢) humectants such as glycerol, d) disintegrating agents such as agar--agar,
calcium carbonate, potato or tapioca starch, alginic acid, certain silicates, and sodium
carbonate, €) solution retarding agents such as paraffin, f) absorption accelerators
such as quaternary ammonium compounds, g) wetting agents such as, for example,
cetyl alcohol and glycerol monostearate, h) absorbents such as kaolin and bentonite
clay, and i) lubricants such as talc, calcium stearate, magnesium stearate, solid
polyethylene glycols, sodium lauryl sulfate, and mixtures thereof, In the case of
capsules, tablets and pills, the dosage form may also comprise buffering agents.

[0272] Solid compositions of a similar type may also be employed as fillers in
soft and hard-filled gelatin capsules using such excipients as lactose or milk sugar as
well as high molecular weight polyethylene glycols and the like. The solid dosage
forms of tablets, dragees, capsules, pills, and granules can be prepared with coatings
and shells such as enteric coatings and other coatings well known in the
pharmaceutical formulating art. They may optionally contain opacifying agents and
can also be of a composition that they release the active ingredient(s) only, or
preferentially, in a certain part of the intestinal tract, optionally, in a delayed manner.
Examples of embedding compositions that can be used include polymeric substances

and waxes. Solid compositions of a similar type may also be employed as fillers in
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soft and hard-filled gelatin capsules using such excipients as lactose or milk sugar as
well as high molecular weight polethylene glycols and the like.

[0273] The active compounds can also be in micro-encapsulated form with one or
more excipients as noted above. The solid dosage forms of tablets, dragees, capsules,
pills, and granules can be prepared with coatings and shells such as enteric coatings,
release controlling coatings and other coatings well known in the pharmaceutical
formulating art. In such solid dosage forms the active compound may be admixed
with at least one inert diluent such as sucrose, lactose or starch. Such dosage forms
may also comprise, as is normal practice, additional substances other than inert
diluents, e.g., tableting lubricants and other tableting aids such a magnesium stearate
and microcrystalline cellulose. In the case of capsules, tablets and pills, the dosage
forms may also comprise buffering agents. They may optionally contain opacifying
agents and can also be of a composition that they release the active ingredient(s) only,
or preferentially, in a certain part of the intestinal tract, optionally, in a delayed
manner. Examples of embedding compositions that can be used include polymeric
substances and waxes.

[0274] Dosage forms for topical or transdermal administration of a compound of
this invention include ointments, pastes, creams, lotions, gels, powders, solutions,
sprays, inhalants or patches. The active component is admixed under sterile
conditions with a pharmaceutically acceptable carrier and any needed preservatives or
buffers as may be required. Ophthalmic formulation, ear drops, and eye drops are also
contemplated as being within the scope of this invention. Additionally, the present
invention contemplates the use of transdermal patches, which have the added
advantage of providing controlled delivery of a compound to the body. Such dosage
forms can be made by dissolving or dispensing the compound in the proper medium.
Absorption enhancers can also be used to increase the flux of the compound across
the skin. The rate can be controlled by either providing a rate controlling membrane
or by dispersing the compound in a polymer matrix or gel.

[0275] As described generally above, the compounds of the invention are useful
as inhibitors of protein kinases. In one embodiment, the compounds and
compositions of the invention are RAF kinase inhibitors, and thus, without wishing to
be bound by any particular theory, the compounds and compositions are particularly

useful for treating or lessening the severity of a disease, condition, or disorder where
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activation of RAF kinase is implicated in the disease, condition, or disorder. Wflen
activation of RAF kinase is implicated in a particular disease, condition, or disorder,
the disease, condition, or disorder may also be referred to as “RAF-mediated
disease” or disease symptom. Accordingly, in another aspect, the present invention
provides a method for treating or lessening the severity of a disease, condition, or
disorder where activation of RAF kinase is implicated in the disease state.

[0276] The activity of a compound utilized in this invention as an RAF Kkinase
inhibitor, may be assayed in vitro, in vivo or in a cell line. In vitro assays include
assays that determine inhibition of either the phosphorylation activity or ATPase
activity of activated RAF. Alternate in vitro assays quantitate the ability of the
inhibitor to bind to RAF. Inhibitor binding may be measured by radiolabelling the
inhibitor prior to binding, isolating the inhibitor/RAF, complex and determining the
amount of radiolabel bound. Alternatively, inhibitor binding may be determined by
running a competition experiment where new inhibitors are incubated with RAF
bound to known radioligands.

[0277] The term “measurably inhibit”, as used herein means a measurable change
in RAF activity between a sample comprising said composition and a RAF kinase and
an equivalent sample comprising RAF kinase in the absence of said composition.
[0278] It will also be appreciated that the compounds and pharmaceutically
acceptable compositions of the present invention can be employed in combination
therapies, that is, the compounds and pharmaceutically acceptable compositions can
be administered concurrently with, prior to, or subsequent to, one or more other
desired therapeutics or medical procedures. The particular combination of therapies
(therapeutics or procedures) to employ in a combination regimen will take into
account compatibility of the desired therapeutics and/or procedures and the desired
therapeutic effect to be achieved. It will also be appreciated that the therapies
employed may achieve a desired effect for the same disorder (for example, an
inventive compound may be administered concurrently with another agent used to
treat the same disorder), or they may achieve different effects (e.g., control of any
adverse effects). As used herein, additional therapeutic agents that are normally
administered to treat or prevent a particular disease, or condition, are known as

"appropriate for the disease, or condition, being treated".
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[0279] For example, other therapies, chemotherapeutic agents or other anti-
proliferative agents may be combined with the compounds of this invention to treat
proliferative diseases and cancer. Examples of therapies or anticancer agents that
may be used in combination with the inventive anticancer agents of the present
invention include surgery, radiotherapy (in but a few examples, gamma-radiation,
neutron beam radiotherapy, electron beam radiotherapy, proton therapy,
brachytherapy, and systemic radioactive isotopes, to name a few), endocrine therapy,
biologic response modifiers (interferons, interleukins, and tumor necrosis factor
(TNF) to name a few), hyperthermia and cryotherapy, agents to attenuate any adverse
effects (e.g., antiemetics), and other approved chemotherapeutic drugs, including, but
not limited to, alkylating drugs (mechlorethamine, chlorambucil, Cyclophosphamide,
Melphalan, Ifosfamide), antimetabolites (Methotrexate), purine antagonists and
pyrimidine antagonists (6-Mercaptopurine, 5-Fluorouracil, Cytarabile, Gemcitabine),
spindle poisons (Vinblastine, Vincristine, Vinorelbine, Paclitaxel), podophyllotoxins
(Etoposide, Irinotecan, Topotecan), antibiotics (Doxorubicin, Bleomycin,
Mitomycin), nitrosoureas (Carmustine, Lomustine), inorganic ions (Cisplatin,
Carboplatin), enzymes (Asparaginase), and hormones (Tamoxifen, Leuprolide,
Flutamide, and Megestrol), Gleevec™, adriamycin, dexamethasone, and
cyclophosphamide. For a more comprehensive discussion of updated cancer therapies
see, The Merck Manual, Seventeenth Ed. 1999, the entire contents of which are
hereby incorporated by reference. See also the National Cancer Institute (CNI)
website (www.nci.nih.gov) and the Food and Drug Administration (FDA) website for
a list of the FDA approved oncology drugs (www.fda.gov/cder/cancer/druglistframe —
See Appendix).

[0280] Other examples of agents the inhibitors of this invention may also be
combined with include, without limitation: treatments for Alzheimer's Disease such as
Aricept® and Excelon® treatments for Parkinson's Disease such as L-
DOPA/carbidopa, entacapone, ropinrole, pramipexole, bromocriptine, pergolide,
trihexephendyl, and amantadine; agents for treating Multiple Sclerosis (MS) such as
beta interferon (e.g., Avonex® and Rebif®), Copaxone®, and mitoxantrone; treatments
for asthma such as albuterol and Singulair®; agents for treating schizophrenia such as
zyprexa, risperdal, seroquel, and haloperidol; anti-inflammatory agents such as

corticosteroids, TNF blockers, IL-1 RA, azathioprine, cyclophosphamide, and
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sulfasalazine; immunomodulatory and immunosuppressive agents such as
cyclosporin, tacrolimus, rapamycin, mycophenolate mofetil, interferons,
corticosteroids, cyclophosphamide, azathioprine, and sulfasalazine; neurotrophic
factors such as acetylcholinesterase inhibitors, MAO inhibitors, interferons, anti-
convulsants, ion channel blockers, riluzole, and anti-Parkinsonian agents; agents for
treating cardiovascular disease such as beta-blockers, ACE inhibitors, diuretics,
nitrates, calcium channel blockers, and statins; agents for treating liver disease such as
corticosteroids, cholestyramine, interferons, and anti-viral agents; agents for treating
blood disorders such as corticosteroids, anti-leukemic agents, and growth factors; and
agents for treating immunodeficiency disorders such as gamma globulin.

[0281] The amount of additional therapeutic agent present in the compositions of
this invention will be no more than the amount that would normally be administered
in a composition comprising that therapeutic agent as the only active agent.
Preferably the amount of additional therapeutic agent in the presently disclosed
compositions will range from about 50% to 100% of the amount normally present in a
composition comprising that agent as the only therapeutically active agent.

[0282] The compounds of this invention or pharmaceutically acceptable
compositions thereof may also be incorporated into compositions for coating
implantable medical devices, such as prostheses, artificial valves, vascular grafts,
stents and catheters. Accordingly, the present invention, in another aspect, includes a
composition for coating an implantable device comprising a compound of the present
invention as described generally above, and in classes and subclasses herein, and a
carrier suitable for coating said implantable device. In still another aspect, the present
invention includes an implantable device coated with a composition comprising a
compound of the present invention as described generally above, and in classes and
subclasses herein, and a carrier suitable for coating said implantable device.

[0283] Vascular stents, for example, have been used to overcome restenosis (re-
narrowing of the vessel wall after injury). However, patients using stents or other
implantable devices risk clot formation or platelet activation. These unwanted effects
may be prevented or mitigated by pre-coating the device with a pharmaceutically
acceptable composition comprising a kinase inhibitor. Suitable coatings and the
general preparation of coated implantable devices are described in US Patents

6,099,562; 5,886,026; and 5,304,121. The coatings are typically biocompatible
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polymeric materials such as a hydrogel polymer, polymethyldisiloxane,
polycaprolactone, polyethylene glycol, polylactic acid, ethylene vinyl acetate, and
mixtures thereof. The coatings may optionally be further covered by a suitable
topcoat of fluorosilicone, polysaccarides, polyethylene glycol, phospholipids or
combinations thereof to impart controlled release characteristics in the composition.
[0284] Another aspect of the invention relates to inhibiting RAF activity in a
biological sample or a patient, which method comprises administering to the patient,
or contacting said biological sample with a compound of formula I or a composition
comprising said compound. The term “biological sample”, as used herein, includes,
without limitation, cell cultures or extracts thereof; biopsied material obtained from a
mammal or extracts thereof: and blood, saliva, urine, feces, semen, tears, or other
body fluids or extracts thereof.
[0285] Inhibition of RAF kinase activity in a biological sample is useful for a
variety of purposes that are known to one of skill in the art. Examples of such
purposes include, but are not limited to, blood transfusion, organ-transplantation,
biological specimen storage, and biological assays.

l TREATMENT KIT
[0286] In other embodiments, the present invention relates to a kit for
conveniently and effectively carrying out the methods in accordance with the present
invention. In general, the pharmaceutical pack or kit comprises one or more
containers filled with one or more of the ingredients of the pharmaceutical
compositions of the invention. Such kits are especially suited for the delivery of solid
oral forms such as tablets or capsules. Such a kit preferably includes a number of unit
dosages, and may also include a card having the dosages oriented in the order of their
intended use. If desired, a memory aid can be provided, for example in the form of
numbers, letters, or other markings or with a calendar insert, designating the days in
the treatment schedule in which the dosages can be administered. Alternatively,
placebo dosages, or calcium dietary supplements, either in a form similar to or distinct
from the dosages of the pharmaceutical compositions, can be included to provide a kit
in which a dosage is taken every day. Optionally associated with such container(s)
can be a notice in the form prescribed by a governmental agency regulating the
manufacture, use or sale of pharmaceutical products, which notice reflects approval

by the agency of manufacture, use or sale for human administration.
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EQUIVALENTS

[0287] The representative examples that follow are intended to help illustrate the
invention, and are not intended to, nor should they be construed to, limit the scope of
the invention. Indeed, various modifications of the invention and many further
embodiments thereof, in addition to those shown and described herein, will become
apparent to those skilled in the art from the full contents of this document, including
the examples which follow and the references to the scientific and patent literature
cited herein. It should further be appreciated that the contents of those cited
references are incorporated herein by reference to help illustrate the state of the art.
[0288] The following examples contain important additional information,
exemplification and guidance that can be adapted to the practice of this invention in
its various embodiments and the equivalents thereof.

EXEMPLIFICATION
[0289] The compounds of this invention and their preparation can be understood
further by the examples that illustrate some of the processes by which these
compounds are prepared or used. It will be appreciated, however, that these examples
do not limit the invention. Variations of the invention, now known or further
developed, are considered to fall within the scope of the present invention as
described herein and as hereinafter claimed.

[0290] Example 1
[0291] This example describes the synthesis of

~N H
Ho 97N ND/CFs
O N SN \
N
Z N
G \NJ

which is prepared according to Scheme A and the protocol below.

[0292] Scheme A
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[0293] Compound 1.1. To DMF (64 mL) at 0°C was added POCI; (200 mL)
dropwise. After 1 hour, 2,4-dihydroxypyrimidine (50 g, 446 mmol) was added. The
reaction mixture was stirred at room temperature for 1 hour and then at 110°C for 3
hours. After cooling to room temperature the solution was poured into ice water
portion wise, being careful to keep the mixture from becoming excessively
exothermic. The mixture was extracted with ether (8X); the combined organic layer
was washed with saturated NaHCQO3, dried over Na; SOy, and concentrated in vacuo to

provide compound 1.1 (58.6 g, 75%) as a pale yellow solid.
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[0294] Compound 1.2. To compound 1.1 (19.5 g, 111 mmol) in toluene (220
mL) was added NH3 (27 mL, 7N in MeOH) and the reaction mixture was heated to
60°C. After 1 hour, a second aliquot of NH;3 / MeOH (18 mL) was added and stirring
continued for an additional 45 minutes. The mixture was cooled and concentrated in
vacuo. The solid was portioned between EtOAc, H,0 using a small amount of MeOH
to help dissolve. The aqueous layer was extracted with EtOAc (5X); the combined
organic layer was extracted with H,0, dried over Na;SO,, and concentrated to yield
compound 1.2 (19 g) that was used without further purification.

[0295] Compound 1.3. To compound 1.2 (~19 g, ~111 mmol) in CH3CN (300
mL) was added (diethoxy-phosphoryl)-acetic acid ethyl ester (28.3 g, 122 mmol),
LiCl (9.24 g, 220 mmol), and Et;N (18.2 mL, 130 mmol). After 7 hours, the mixture
was partitioned between EtOAc and water. The aqueous layer was extracted with
EtOAc (3X); the combined organic layer was extracted with H,O, dried over NaySOa,
and concentrated in vacuo to provide a brown solid. The resulting solid was
suspended in toluene and then filtered to give compound 1.3 (15.6 g, 62% from
compound 1.1).

[0296] Compound 1.4. Compound 1.3 (664 mg, 2.92 mmol), PdCly(CH3CN),
(38.1 mg, 0.147 mmol), rac-BINAP (90.7 mg, 0.146 mmol), EtzN (610 pL, 4.38
mmol) and anhydrous methanol (30 mL) were added to a bomb. Carbon monoxide
was purged three times and then the bomb was filled with CO to 50 psi. The reaction
mixture was heated in an oil bath at 100°C overnight. After cooling the reaction
mixture, excess CO was vented. Solvents were removed under reduced pressure and
the crude material was loaded directly onto a silica gel column. Eluent: hexanes /
ethyl acetate (1:1->1:2->1:3->1:4->0:100). Ester 1.4 (557 mg, 78%) was obtained as
an approximately 1:1 mixture of ethyl and methyl esters. This compound was further
purified by recrystallization from chloroform — hexanes (Final yield: 329 mg, 1.35
mmol, 46%).

[0297] Compound 1.5. To compound 1.4 (30 mg, 0.12 mmol) in ethyl acetate /
methanol (2 mL, 1:1) was added Pd on carbon (10%, wet, 8.5 mg). The reaction
mixture was stirred under an atmosphere of hydrogen (balloon) at room temperature.
After one hour, more Pd/C (9.5 mg) was added and the solution was stirred for an

additional 4 hours. The reaction mixture was filtered over a pad of silica gel and
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celite and rinsed thoroughly with methanol. Removal of the solvent at reduced
pressure provided compound 1.5 (30 mg, 100%).

[0298] Compound 1.6. To compound 1.5 (506 mg, 2 mmol), Et;N in a sealed
tube was added ethanol (5 mL). The reaction mixture was warmed to 80°C and stirred
for 4 hours. After cooling to room temperature, the volatiles were removed in vacuo.
The resulting material was suspended in ether / hexanes, filtered, and washed with
hexanes to provide compound 1.6.

[0299] Compound 1.7. Compound 1.6 (540 mg, <2.61mmol) was suspended in
THF (9 mL) at room temperature. Lithium hydroxide (1 M aqueous solution, 3 mL, 3
mmol) was added. The reaction mixture becomes clear and after stirring for several
hours solid precipitates. More lithium hydroxide (0.5 mL of 1 M solution) was added
and the reaction mixture was stirred one more hour. The solvents were removed and
the crude reaction mixture was suspended in CH,Cl,. The crude product was filtered
and washed thoroughly with CH,Cl, until all the color was removed. The solid was
collected and 3N-HCI (1.18 mL) was added. The compound was filtered, rinsed with
a minimal amount of ethanol, and then rinsed with CH,Cl, to provide compound 1.7
(238 mg) as a white solid.

[0300] Compound 1.8. To Boc-D-alanine (100 g, 0.53 mol) in CH,Cl, (2 L) was
added O,N-dimethyl-hydroxylamine hydrochloride (55.2 g, 0.57 mol), EDC (106.7 g,
0.56 mol), HOBT (75.6 g, 0.56 mol), and Et;N (157 mL, 1.12 mol). The reaction
mixture was stirred for 60 hours and then partitioned between CH,Cl, and H,O. The
organic layer was washed with IN HCl, 3X H,0, and then dried over Na,SO,.
Concentration of the organic layer provided compound 1.8 (110 g, 90%) as a white
solid.

[0301] Compound 1.9. To compound 1.8 (16.23 g, 70 mmol) in CH,Cl, / THF
(350 mL, 4:1) at —78°C was added lithium aluminum hydride (75 mL, 75 mmol, 1.0
M in THF), dropwise, over 45 minutes. After 1 hour at —78°C, the reaction was
quenched with aqueous NaHSO4 (110 mL, 110 mmol, 1M solution). The solution
was stirred vigorously at room temperature for 1 hour and then partitioned between
CH,Cl, and H;O. The aqueous layer was extracted with CH,Cl, (2X). The combined
organic layer was extracted with brine, dried over NaHSOy and concentrated to give

compound 1.9 (13.9 g), which was used without further purification.
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[0302] Compound 1.10. To compound 1.9 in MeOH (550 mL) was added
K>COs3 (20.7 g, 150 mmol) and (1-diazo-2-oxo-propyl)-phosphonic acid dimethyl
ester (14.4 g, 75 mmol). After 1.5 hours, the reaction mixture was concentrated in
vacuo. Purification by silica gel chromatography (9:1 hexanes / ethyl acetate)
provided compound 1.10 (7.1 g, 60% over two steps) as a white solid.

[0303] Compound 1.11. To compound 1.10 (6.7 g, 39.6 mmol) and 2-chloro-2-
hydroxyiminoacetic acid ethyl ester (18.1 g, 120 mmol) in DMF at 90°C (120 mL)
was added Et;N (16.8 mL, 120 mmol) dropwise over 1 hour. The reaction mixture
was stirred for 30 minutes, cooled to room temperature, and then concentrated in
vacuo. The residue was dissolved in ethyl acetate and H,O. The aqueous layer was
extracted with ethyl acetate (2X); the combined organic layer was extracted with 1IN
HCI, dried over NaHSO4, and concentrated in vacuo. Purification by silica gel
chromatography (6:1 = 3:1 hexanes / ethyl acetate) provided compound 1.11 (8.45 g,
75%).

[0304] Compound 1.12. Hydrogen chloride in dioxane (4M solution, 10 mL)
was added to compound 1.11 (1.49 g, 5.25 mmol) at room temperature and stirred for
2 hours. Solvent was removed under reduced pressure and the remaining reaction
mixture was azeotroped with benzene (1X). Ethyl acetate and saturated sodium
bicarbonate solution was added and the product was extracted with ethyl acetate (3X).
Solid sodium chloride was added to the aqueous layer and the product was extracted
with ethyl acetate. The combined ethyl acetate layers were dried with anhydrous
sodium sulfate. Removal of the solvent under reduced pressure afforded compound
1.12 (968 mg), which was used in the next step without further purification.

[0305] Compound 1.13. Compound 1.12 (968 mg, 5.25 mmol), compound 1.7
(917 mg, 4.75 mmol) and PyAOP (2.98 g, 5.72 mmol) were dissolved in DMF (15
mL) at room temperature. Diisopropylethylamine (2.1 mL, 12.1 mmol) was added
and the reaction mixture was stirred overnight. Ethyl acetate and water was added
and the layers were separated. The aqueous layer was extracted with ethyl acetate
(2X); the combined organic layer was washed with brine and dried over anhydrous
sodium sulfate. After removal of the solvent under reduced pressure, the crude
product was purified using silica gel column chromatography (hexanes / ethyl acetate:
1:1 > 100% ethyl acetate = 3: 1 ethyl acetate: dichloromethane). The obtained

product was further purified by recrystallization from ethyl acetate to give compound
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1.13 (1.26 g, 3.51 mmol, 74%). The filtrate was purified again using silica gel
chromatography followed by recrystallization to afford additional compound 1.13
(143 mg, 0.40 mmol, 8%).

[0306] Compound 1.14. To compound 1.13 (1.26 g, 3.51 mmol) was added THF
(11 mL) and lithium hydroxide (1IN aqueous solution, 3.68 mL, 3.68 mmol). The
reaction was stirred at room temperature for 3 hours. Additional lithium hydroxide (1
mL, 1 mmol) was added and the reaction was stirred overnight. After removal of
THF under reduced pressure, HCl (3N aqueous solution) was added until no
additional precipitates formed. The product was filtered and rinsed thoroughly with
3N-HCI. After drying under reduced pressure overnight, compound 1.14 (765 mg,
2.31 mmol, 66%) was obtained.

[0307] Compound 1.15. To compound 1.14 (248 mg, 0.75 mmol) in DMF (3
mL) was added 3,4-diaminobenzotrifluoride (158 mg, 0.9 mmol), EDC (170 mg, 0.9
mmol), HOBT (122 mg, 0.9 mmol) and Et;N (0.14 mL, 1.0 mmol). The reaction
mixture was stirred overnight and then partitioned between CH,Cl, and 1N HCI1. The
aqueous layer was extracted with ethyl acetate (2X); the combined organic layers
were extracted with 1N HCI, dried over NaHSO,, and concentrated in vacuo to
provide compound 1.15.

[0308] Compound 1. The residue was heated in AcOH (3 mL) at 80°C for 1.5
hours. After cooling, the reaction mixture was concentrated and then purified by
silica gel chromatography to provide compound 1 (158 mg, 45%). 'H NMR (400
MHz, DMSO0-D6) & ppm 1.64 (d, J/=6.85 Hz, 3 H), 2.57 (t, J/=7.58 Hz, 2 H), 3.30 (t,
J=7.58 Hz, 2 H), 5.44 (m, 1 H), 7.04 (s, 1 H), 7.60 (d, /=8.80 Hz, 1 H), 7.81 (d,
J=8.80 Hz, 1 H), 8.00 (s, 1 H), 8.75 (s, 1 H), 9.51 (d, /=8.31 Hz, 1 H), 11.14 (s, 1 H).
LCMS: m/z: 472.

[0309] Example 2
[0310] This example describes the synthesis of
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[0311] These compounds are prepared according to Example 1 except for using a
HoN
2
diamine of the formula HzN instead of 3,4-diaminobenzotrifluoride (in step for
compound 1.15). Illustrative examples of suitable diamines and their resulting
compounds are shown in Table 1.
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[0313] Example 3

[0314] This example describes the synthesis of
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which is prepared according to Scheme B and the protocol below.

[0315] Scheme B

NH
“NH,
/[(J)\ OEt N NaO OEt _ 5% NaOH N
N aOEt a0~ 5% NaO |
wom YT Et,0 Y H20 N0
o) 0 H
3.1 3.2

70% HNO3 NXNO2  poc, Ny N2 NH,0H N X NO2
c. HoSO4 I — | - |
N o N e N” “NH,

H
3.3 3.4 3.5
Hg, Pd/C N NHz
MeOH |
/
%N NH,
3.6

[0316] Compound 3.1. To an oven dried 250 mL three neck flask equipped with
a reflux condenser and a 50 mL addition funnel, 5.00g (217 mmol, 1.1eq.) of sodium
metal and toluene (27 mL)(were added. The flask was placed in an oil bath (120°C)
and EtOH (16 mL, 283 mmol, 1.2 eq. to Na) was added dropwise through the addition
funnel. The reaction mixture was refluxed for 3 hours after the addition, and by that
time a thick suspension had formed. After cooling, ether (136 mL) was added
resulting in an off-white suspension. A mixture of ethyl formate (15.3 mL, 189
mmol, 1eq.) and ethyl acetate (18.5 mL, 180 mmol, leq.) was added dropwise. After
stirring at room termperature for 3 days, all solvent was removed under reduced
pressure, and compound 3.1 was used without further purification.

[0317] Compound 3.2. To t-butyl amidine hydrochloride salt (1.38 g, 10.1
mmol) in 5% NaOH / H,O (w/v) (17 mL) was added compound 3.1 (2.76 g, 20.0
mmol, 2eq.). The reaction mixture was stirred overnight and then acidified to pH=5
with conc. HCl. The solution was extracted with chloroform (3X); the combined
organic layer was dried over anhydrous sodium sulfate and conéentrated in vacuo.
The crude product was purified using silica gel column chromatography eluting with

hexanes and ethyl acetate to provide compound 3.2 (0.82 g, 53%).
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[0318] Compound 3.3. In a microwave vessel, compound 3.2 (123 mg, 0.81
mmol) was added to a solution containing concentrated H>SO4 (0.8 mL) and 70%
HNO; (0.8 mL). The reaction mixture was stirred in the microwave at 140°C for 10
minutes and then at 150°C for 10 minutes. The reaction was quenched by addition of
ice. Solid NaHCO; was added until pH~5 was reached and compound 3.3 was
extracted with chloroform (5X). The organic layer was dried over anhydrous sodium
sulfate. After removal of the solvent, the crude compound 3.3 was directly used in the
next step. Yield: 115 mg (~0.584 mmol, ~72%).

[0319] Compound 3.4. Compound 3.3 (115 mg, 0.584 mmol) and POCl; (1 mL)
were stirred at reflux for 3 hours. After removal of excess POCl; under reduced
pressure, ice was added and the product was extracted with chloroform. After drying
with anhydrous sodium sulfate and removal of the solvent, crude compound 3.4 (110
mg) was obtained and used without further purification.

[0320] Compound 3.5. Compound 3.4 was dissolved in MeOH (1 mL) and
ammonium hydroxide solution (1.5 mL) was added. The reaction mixture was stirred
overnight. After removal of excess ammonia and MeOH, the mixture was extracted
with chloroform. After drying with anhydrous sodium sulfate and removal of the
solvent, compound 3.5 (89 mg, ~78%) was obtained and used without further
purification.

[0321] Compound 3.6. To compound 3.5 (89 mg, 0.46 mmol) in MeOH (3 mL)
was added 10% Pd/C (wet) (10.3 mg). The reaction was put under an atmosphere of
H, and stirred for 2 hours. The reaction mixture was filtered through a pad of celite
and rinsed thoroughly with MeOH. Removal of MeOH afforded compound 3.6 (76
mg, ~100%) which was used without further purification.

[0322] Compound 3. Compound 3 was prepared according to Example 1 except
for using compound 3.6 instead of 3,4-diaminobenzotrifluoride (in step for compound
1.15).

[0323] Example 4
[0324] This example describes the synthesis of
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which was prepared according to Scheme C and the protocol below.

[0325] Scheme C
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[0326] Compound 4.1. 1,1-bis(methylthio)-2-nitroethylene (3.0 g, 18 mmol) in
NH; / MeOH (30 mL, 7M) was heated to 50°C. After 18 hours, the reaction mixture
was concentrated to obtain an orange solid. Crude product 4.1 (2.42 g, 23 mmol,
~100%) was used in the next step without further purification.

[0327] Compound 4.2. Pinacolone (6.2 mL, 50 mmol) and C-methoxy-
N,N,N' N'-tetramethyl-methanediamine (10 mL) were heated to 110°C under N.
After 18 hours, the reaction mixture was concentrated. The crude product was
purified by distillation under reduced pressure to afford 4.2 (4.2 g, 53%) as a yellow
crystalline solid.

[0328] Compound 4.3. Compound 4.1 (0.40 g, 2.9 mmol) and compound 4.2
(0.45 g, 2.9 mmol) in AcOH / EtOH (5 ml, 1:4) were stirred at reflux for 16 hours.

The reaction mixture cooled and then concentrated. To the residue was added
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aqueous sodium hydroxide (1 N) and ethyl acetate. The aqueous layer was extracted
with ethyl acetate (3X); the combined organic extracts were washed with brine, dried
over anhydrous sodium sulfate, filtered, and concentrated. The residue was purified
by silica gel chromatography (100:0->9:1 hexanes / ethyl acetate) to afford compound
4.3 (320 mg, 56%).

[0329] Compound 4.4. To compound 4.3 (60 mg, 0.31 mmol) in methanol /
ethyl acetate (2 mL, 1:1) at room temperature was added palladium on carbon (10 mg,
10%, wet) and the reaction mixture was put under an atmosphere of hydrogen
(balloon). After 4 hours, the reaction mixture was filtered through a pad of celite and
rinsed with ethyl acetate. The solvent was removed under reduced pressure. The
residue was purified by silica gel chromatography (100:0->19:1 hexanes / ethyl
acetate) to afford 4.4 (45 mg, 88%).

[0330] Compound 4. Compound 4 is prepared according to Example 1 except
for using 4.4 instead of 3,4-diaminobenzotrifluoride (in step for compound 1.15).

[0331] Example 5
[0332] This example describes the synthesis of

~N H
H 0 \ N N\ CF3
Os N -/
N =
N\
|
AL
5

which was prepared according to Scheme D and the protocol below.

[0333] Scheme D

NH; NO, NO,
B H,SO0,, Hy0, | NH3, EtOH B
~ _— ~ _— s
FoC” N” cl FoC” N Cl FaC” “N” “NH,
5.1 5.2
NH;
Hy, PA/C l\
EOAc  Foc” N7 “NH,
MeOH
5.3

106



WO 2006/065703 PCT/US2005/044804

[0334] Compound 5.1. To a cooled (0 °C) mixture of fuming sulfuric acid (3.2
mL) and aqueous hydrogen peroxide (50%, 1.6 mL) was added a solution of 3-amino-
2-chloro-6-(trifluoromethyl)pyridine (304 mg, 1.55 mmol) in conc. sulfuric acid (4
mL). The reaction was slowly warmed to 25 °C and stirred 20 hours, whereupon the
reaction mixture was poured into ice water. The mixture was neutralized with
aqueous ammonium hydroxide, and then extracted with ethyl acetate (5 X 10 mL).
The organic layers were dried over anhydrous sodium sulfate and concentrated to
afford compound 5.1 (126 mg, 36%) as a yellow solid that was used without further
purification.

[0335] Compound 5.2. A pressure vessel was charged with compound 5.1 (126
mg, 0.56 mmol) and a saturated solution of ammonia in ethanol (10 mL). The vessel
was sealed and the reaction mixture was stirred at room temperature for 15 hours,
whereupon the reaction mixture was concentrated. Compound 5.2 (138 mg, >100%)
was isolated as a yellow solid, contaminated with inorganic salts.

[0336] Compound 5.3. To compound 5.2 (138 mg, <0.67 mmol) in methanol /
ethyl acetate (10 mL, 1:1) at room temperature was added palladium on carbon (36
mg, 10%, wet) and the reaction mixture was placed under an atmosphere of hydrogen
(balloon). After 1.5 hours, the reaction mixture was filtered through a pad of celite
and the filter cake was washed with ethyl acetate and methanol. The solvent was
removed under reduced pressure to afford diamine 5.3 (149 mg, >100%) as a yellow
film, which was used without further purification.

[0337] Compound 5. Compound 5 is prepared according to Example 1 except
for using compound 5.3 instead of 3,4-diaminobenzotrifluoride (in step for compound
1.15).

[0338] Example 6
[0339] This example describes the synthesis of

o-N §
H \ N X CF3
Os N N
N =N
Z >N
{
07N \N)
H 6
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which was prepared according to Scheme E and the protocol below.

[0340] Scheme E

OH OH cl
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[0341] Compound 6.1. 4-Hydroxy-2-(trifluoromethyl)pyridine was prepared
according to the reported procedure (Tyvorskii, V. I.; Bobrov, D. N. Chemistry of
Heterocyclic Compounds 1997 33 (8), 1138-1139). To a cooled (0 °C) solution of 4-
hydroxy-2-(trifluoromethyl)pyridine (651 mg, 3.99 mmol) in conc. sulfuric acid (1.6
mL) was added fuming sulfuric acid. Fuming nitric acid (4 mL) was added dropwise
over 15 minutes, the pressure vessel was sealed tightly. The reaction mixture was
heated to 120 °C and stirred 8 hours, whereupon the reaction mixture was cooled to
room temperature and poured into ice water. The mixture was brought to pH=1 by
addition of 10 M aqueous sodium hydroxide, then extracted with ethyl acetate (5 X
40 mL). The organic layers were dried over anhydrous sodium sulfate and
concentrated to afford compound 6.1 (570 mg, 69%) as a viscous yellow oil that was
used without further purification.

[0342] Compound 6.2. A mixture of compound 6.1 (570 mg, 2.74 mmol),
phosphorus pentachloride (900 mg, 4.11 mmol, 1.5 equiv), and phosphorus
oxychloride (0.38 mL, 4.11 mmol, 1.5 equiv) was heated to 80 °C and stirred 11
hours. After cooling to room temperature, the reaction mixture was transferred to ice
cold water and the mixture was extracted with dichloromethane (4 X 40 mL). The
combined organic layers were washed with sat’d aqueous NaHCO; (50 mL), water
(50 mL), and brine (50 mL), dried over anhydrous sodium sulfate, and concentrated.
Compound 6.2 (512 mg, 83%) was isolated as a yellow oil that was used without

further purification.
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[0343] Compound 6.3. A pressure vessel was charged with compound 6.1 (512
mg, 0.51 mmol) and a saturated solution of ammonia in ethanol (15 mL). The vessel
was sealed and the reaction mixture was stirred at room temperature for 1.5 hours,
whereupon the reaction mixture was concentrated. Compound 6.3 (538 mg, >100%)
was isolated as an orange solid, contaminated with inorganic salts.

[0344] Compound 6.4. To compound 6.3 (538 mg, <2.6 mmol) in methanol /
ethyl acetate (25 mL, 1.5:1) at room temperature was added palladium on carbon
(total 245 mg, 10%, wet) portionwise over the course of the reaction. The reaction
mixture was stirred under an atmosphere of hydrogen (balloon) for 27 hours. The
reaction mixture was filtered through a pad of celite and the filter cake was washed
with ethyl acetate and methanol. The solvent was removed under reduced pressure to
afford diamine 6.3 (457 mg, >100%) as a yellow film, which was used without further
purification.

[0345] Compound 6. Compound 6 is prepared according to Example 1 except
for using compound 6.4 instead of 3,4-diaminobenzotrifluoride (in step for compound
1.15).

[0346] Example 7
[0347]  This example describes the synthesis of

o-N H
0 N S \
N
N/
2\
|
07 N \N)
H
7

which was prepared according to Scheme F and the protocol below.

[0348] Scheme F

FsC NO F3C NO FaC NH
cl NH, KeCOs DMF o N NH, EtOAG Me,N NH,

MeOH
71 7.2
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[0349] Compound 7.1. A mixture of 5-chloro-2-nitro-4-(trifluoromethyl)aniline
(101.5 mg, 042 mmol), potassium carbonate (59.0 mg, 0.43 mmol), and
dimethylamine (2 M/THF, 220 pL, 0.44 mmol) in DMF (150 pL) was heated in the
microwave at 100 °C for 15 minutes, then at 120 °C for 20 minutes. The reaction
mixture was concentrated and the crude residue was purified using silica gel column
chromatography (5->10->20% EtOAc / hexanes) to afford compound 7.1 (61.7 mg,
59%) as a yellow solid.

[0350] Compound 7.2. To compound 7.1 (61.7 mg, 0.248 mmol) in methanol /
ethyl acetate (8 mL, 5:3) at room temperature was added palladium on carbon (20 mg,
10%, wet) and the reaction mixture was placed under an atmosphere of hydrogen
(balloon). After 2 hours, the reaction mixture was filtered through a pad of celite and
the celite pad was washed with methanol and ethyl acetate. The solvent was removed
under reduced pressure to afford diamine 7.2 (48 mg, 88%) as a brown film, which
was used without further purification.

[0351] Compound 7. Compound 7 is prepared according to Example 1 except
for using compound 7.2 instead of 3,4-diaminobenzotrifluoride (in step for compound
1.15).

[0352] Example 8 |
[0353] This example describes the synthesis of

o-N N
O N N \
N

A N

|

0" >N \N)

H
8

which is prepared according to Example 1 except for using Boc-propargyl amine

instead of compound 1.10.

[0354] Example 9
[0355] This example describes the synthesis of
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[0356] These compounds are prepared according to Example 1 except for using
Boc-propargyl amine instead of compound 1.10 and for using diamine of the formula
HoN

2
HaN instead of 3,4-diaminobenzotrifluoride (in step for compound 1.15).
Illustrative examples of suitable diamines are shown in Table 1.

[0357] Example 10
[0358] This example describes the synthesis of

H
yo NN CFs
Os_N Y \:I::j/
N
Z N
[
07N \N)

H
10

which was prepared according to Scheme G and the protocol below.

[0359] Scheme G

NH>OH HCI +OH ‘
‘BocHN. _CHO pyridine X BocHN | i} NCS / DMF -
T MeOH i) ==—COyFEt
EtsN / DMF
19 10.1
N-Q
BocHN\T/ﬂ\J)“~COZEt
10.2

[0360] Compound 10.1. Compound 1.9 (2.08g, <12 mmol), hydroxylamine
hydrochloride (852 mg, 12.3 mmol, 1.03) and pyridine (9 mL) were stirred in
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methanol (45 mL) at room temperature overnight. After evaporation of the solvent,
water was added and the product was extracted with methylene chloride three times.
The organic layer was dried over anhydrous sodium sulfate. Solvent was removed
and pumped overnight to remove pyridine. The crude material, compound 10.1, was
used directly in the next reaction. Yield: 2.12g (<11.3 mmol, 94 %).

[0361] Compound 10.2. To compound 10.1 (2.12g, <11.3 mmol) dissolved in 56
mL DMF was added NCS (1.51g, 11.3 mmol) and the reaction was heated to 60°C for
one hour. After cooling the reaction mixture to 0°C, propynoic acid ethyl ester (2.3
mL, 22.7 mmol) was added all at once. Triethylamine (1.65 mL, 11.8 mmol) in DMF
(13 mL) was added to the reaction mixture via an addition funnel over 15 minutes.
The reaction mixture was stirred for another 10 minutes. Water (70 mL) and ethyl
acetate (50 mL) was added and the layers were separated. The aqueous layer was
further extracted with ethyl acetate (50 mL x2). The combined organic layers were
washed with water and then with brine, and dried over anhydrous sodium sulfate.
After removal of the solvent, the crude product, compound 10.2, was purified using
silica gel column chromatography. The product eluted with a gradient of hexanes:
ethyl acetate (5:1) to (4:1). Yield: 1.7 g (5.98 mmol, 50% from compound 1.9).
[0362] Compound 10. Compound 10 was prepared according to Example 1
except for using compound 10.2 instead of compound 1.11.

[0363] Example 11
[0364] This example describes the synthesis of

QN
H \ .
O NM ]:Z)
N
Z "N
I
07N \N)
H
[0365] These compounds are prepared according to Example 1 except for using
compound 10.2 instead of compound 1.11 and for using diamine of the formula
HoN
2
HaoN instead of 3,4-diaminobenzotrifluoride (in step for compound 1.15).

Ilustrative examples of suitable diamines are shown in Table 1.
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[0366] Example 12
[0367] This example describes the synthesis of
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[0368] These compounds are prepared according to Example 1 except for using
Boc-glycine aldehyde instead of compound 1.9, compound 10.2 instead of compound
HaN
2
1.11, and diamine of the formula H2N instead of 3,4-diaminobenzotrifluoride

(in step for compound 1.15). Illustrative examples of suitable diamines are shown in
Table 1.

[0369] Example 13
[0370] This example describes the synthesis of

O
2
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13

[0371] These compounds are prepared according to Scheme H and the protocol
below.
[0372] Scheme H
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[0373] Compound 13.1. To a suspension of Z-D-alanine-NH, (4.98 g, 22.4
mmol) in dioxane (23 mL) was added Lawesson’s reagent (4.98 g, 12.3 mmol, 0.55
equiv). The reaction mixture was heated to 60 °C and stirred for 30 minutes, then
cooled to room temperature and stirred an additional 24 hours, whereupon the
reaction mixture was concentrated in vacuo. The residue was diluted with a 1:1
mixture of saturated aqueous NaHCOs3: H,O (100 mL), then additional saturated
aqueous NaHCOj; (100 mL) and EtOAc (100 mL). After separation of the phases, the
aqueous phase was extracted with EtOAc (3 x 100 mL). The combined extracts were
washed with brine (100 mL), dried over anhydrous sodium sulfate, and concentrated
in vacuo. Purification by flash column chromatography (10->25->50->60% EtOAc /
hexanes) afforded compound 13.1 (4.75 g, 90%) as a white solid. LCMS: m/z: 239
(M+1).

[0374] Compound 13.2. A flame-dried 1L 3-neck round bottom flask equipped
with an addition funnel and a condenser was charged with dry toluene (45 mL).
Sodium metal chunks (8.34 g, 363 mmol, 1.1 equiv) were added, and the mixture was
heated to reflux (bath temp. 115 °C). Dry absolute ethanol (30 mL) was added slowly
by addition funnel over 30 minutes. The reaction mixture was stirred at 115 °C for an
addition 2 hours, then cooled to room temperature. The cooled sodium ethoxide
suspension was diluted with ethyl ether (200 mL), then the addition funnel was
charged with ethyl chloroacetate (35.3 mL, 330 mmol, 1.0 equiv), ethyl formate (27.0
mL, 330 mmol, 1.0 equiv), and ethyl ether (25 mL). The ethyl chloroacetate / ethyl
formate mixture was added slowly over 2.5 hours, and the resultant pale yellow
suspension was stirred at room temperature overnight. The reaction mixture was

cooled to 0°C, and H,O (150 mL) was gradually added. After separation of the
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phases, the aqueous layer was acidified to pH 3 with aqueous 1 N HCI (300 mL), and
extracted with ether (6 x 80 mL). The combined organic layers were washed with
brine (300 mL), dried over anhydrous sodium sulfate, and concentrated in vacuo. The
brownish-red crude oil was purified by distillation under reduced pressure to afford
compound 13.2 as a colorless oil (33 g, 68%; lit. boiling point 60 °C @ 12 torr).
[0375] Compound 13.3. To a solution of compound 13.1 (1.00 g, 4.2 mmol) in
DMF (15 mL) was added compound 13.2 (3.5 g, 5.0 equiv). The reaction mixture
was heated to 50 °C and stirred for 3 days, monitoring by LC-MS. After cooling to
room temperature, the reaction mixture was diluted with ether (50 mL) then washed
with saturated aqueous NaHCO; (3 x 100 mL). The combined aqueous washes were
extracted with ether (4 x 25 mL), and the extracts were washed with brine (100 mL),
dried over anhydrous sodium sulfate, and concentrated in vacuo. Purification by flash
column chromatography (10-20-50% ethyl acetate/hexanes) afforded compound 13.3
(0.81 g, 56%) as a viscous pale yellow oil. LCMS: m/z: 335 (M+1).

[0376] Compound 13.4. To thiazole 13.3 (0.20 mmol) in TFA (2.5 mL) was
added thioanisole (0.25 mL, 2.0 mmol, 10.0 equiv). After stirring at room temperature
overnight, the reaction was judged to be complete by LC-MS analysis. The reaction
mixture was concentrated in vacuo (using high vac), diluted with EtOAc (30 mL), and
washed with saturated aqueous NaHCO; (3 x 50 mL). The combined aqueous washes
were extracted with EtOAc (3 x 25 mL), and the extracts were washed with brine (50
mL), dried over anhydrous sodium sulfate, and concentrated in vacuo to afford amine
13.4, which was used without further purification.

[0377] Compound 13. Compound 13 is prepared according to Example 1 except
for using 13.4 instead of compound 1.12.

[0378] Example 14
[0379] This example describes the synthesis of

H
Z N
A )
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H
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[0380] These compounds are prepared according to Example 1 except for using
compound 13.4 instead of compound 1.12 and for using diamine of the formula
HoN

2
HzN instead of 3,4-diaminobenzotrifluoride (in step for compound 1.15).
Illustrative examples of suitable diamines are shown in Table 1.

[0381] Example 15
[0382] This example describes the synthesis of

RL1A

H
Z N

where RU is as described previously. These compounds are prepared according to

0]

CbzHN NH,

Example 13 except for using RL1A instead of Z-D-alanine-NH, and for
HoN
2
using diamine of the formula H2N instead of 3,4-diaminobenzotrifluoride (in

step for compound 1.15). [lustrative examples of suitable diamines are shown in
Table 1.

[0383] Example 16
[0384] This example describes the synthesis of

s H
H '\,I’ N CF3
O<_N Y \D/
N
Z N
[
07N \N)
H
16

which is prepared according to Scheme I and the protocol below.

[0385] Scheme I
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[0386] Compound 16.1. To a suspension of Z-D-alanine-NH, (2.0 g, 8.88 mmol)
in toluene (35 mL) was added chlorocarbonyl sulfenyl chloride (1.5 mL, 17.8 mmol, 2
equiv). The reaction mixture was heated to 100 °C and stirred for 4.5 hours, then
cooled to room temperature and concentrated in vacuo. The residue was purified by
flash column chromatograﬁhy (10>20% EtOAc / hexanes) to afford compound 16.1
(2.1 g, 84%) as a pale yellow solid.

[0387] Compound 16.2. To a solution of compound 16.1 (2.1 g, 7.5 mmol) in o-
dichlorobenzene (15 mL) was added ethyl propiolate (3.0 mL, 30 mmol, 4.0 equiv).
The reaction mixture was heated to 150 °C and stirred for 3 days, monitoring by LC-
MS. After cooling to room temperature, the reaction mixture was diluted with ether
(50 mL) then washed with saturated aqueous NaHCO3 (3 x 100 mL). The combined
aqueous washes were extracted with ether (4 x 25 mL), and the extracts were washed
with brine (100 mL), dried over anhydrous sodium sulfate, and concentrated in vacuo.
Purification by flash column chromatography (10-20-50% ethyl acetate/hexanes)
afforded compound 16.2 (0.81 g, 56%) as a viscous pale yellow oil. LCMS: m/z: 335
(M+1).
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[0388] Compound 16.3. To a solution of compound 16.2 (1.0 g, 3.0 mmol) in
THF (22.5 mL) was added a solution of lithium hydroxide (180 mg, 7.5 mmol, 2.5
equiv) in water (7.5 mL). The reaction was stirred at room temperature for 19 hours,
whereupon 1N aqueous HCI was added until a pH of 1 was achieved. The mixture
was extracted with ethyl acetate (3X50 mL), and the organic layers were washed with
brine (50 mL), dried over anhydrous sodium sulfate, and concentrated to afford acid
16.3 (890 mg, 97%) as a brown residue that was used without further purification.
[0389] Compound 16.4. Compound 16.3 (119 mg, 0.39 mmol), 3,4-
diaminobenzotrifluoride (75 mg, 0.43 mmol, 1.1 equiv) and HATU (177 mg, 0.47
mmol, 1.2 equiv) were dissolved in DMF (3.5 mL) at room temperature.
Triethylamine (0.14 mL, 0.97 mmol, 2.5 equiv) was added and the reaction was
stirred for 4.5 hours. The reaction mixture was diluted with ethyl acetate (25 mL) and
water (25 mL) the layers were separated. The aqueous layer was extracted with ethyl
acetate (3 X 30 mL), and the combined organic layers were washed with brine (20
mL), dried over anhydrous sodium sulfate, and concentrated to afford compound 16.4
(111 mg, 62%) as a brown residue that was used without further purification.

[0390] Compound 16.5. Compound 16.4 was heated in AcOH (1 mL) at 80 °C
for 1 hour. After cooling, the reaction mixture was concentrated and then purified by
silica gel chromatography (30% EtOAc / hexanes) to provide compound 16.5 (71 mg,
67%) as an off-white solid.

[0391] Compound 16.6. To compound 16.5 (71.0 mg, 0.16 mmol) in TFA (2.0
mL) was added thioanisole (0.2 mL, 1.6 mmol, 10.0 equiv). After stirring at room
temperature for 17 hours, the reaction mixture was concentrated in vacuo (using high
vac), diluted with EtOAc (15 mL), and washed with saturated aqueous NaHCOj3 (2 x
20 mL). The combined aqueous washes were extracted with EtOAc (3 x 15 mL), and
the extracts were washed with brine (30 mL), dried over anhydrous sodium sulfate,
and concentrated in vacuo to afford amine 16.6, was used without further purification
in the next step.

[0392] Compound 16. Compound 16.6 (55 mg, 0.17 mmol, 1.15 equiv),
compound 1.7 (28 mg, 0.146 mmol) and PyAOP (91 mg, 0.18 mmol, 1.2 equiv) were
dissolved in DMF (2 mL) at room temperature. Diisopropylethylamine (64 pL, 0.37

mmol, 2.5 equiv) was added and the reaction was stirred for 21 hours. The reaction
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mixture was diluted with ethyl acetate (25 mL) and water (25 mL) the layers were
separated. The aqueous layer was extracted with ethyl acetate (3 X 30 mL), and the
combined organic layers were washed with brine (20 mL), dried over anhydrous
sodium sulfate, and concentrated. The residue was purified by flash column
chromatography (80-100% EtOAc/hexanes) to afford compound 16 (53 mg, 72%) as
a white powder.

[0393] Example 17
[0394] This example describes the synthesis of

N-S H
Z~ "N
PPNy

0™ "'N” 'N
H

[0395] These compounds are prepared according to Example 16 except for using
H2N

2
diamine of the formula Hz2N instead of 3,4-diaminobenzotrifluoride (in step for

compound 16.4). Tllustrative examples of suitable diamines are shown in Table 1.

[0396] Example 18
[0397] This example describes the synthesis of

H
N—S, N
N
_ RL1A
o S

H

N

)

O~ °N N)
H

where R4 is as previously described. These compounds are prepared according to

0O

ChzHN NH,

Example 16 except for using RL1A instead of Z-D-alanine-NH, and for
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H,N
2
using diamine of the formula HzN instead of 3,4-diaminobenzotrifluoride (in

step for compound 16.4). Illustrative examples of suitable diamines are shown in
Table 1.

[0398] Example 19
[0399] This example describes the synthesis of

H
H NfNH N CF3
o Nz \:©/
N
Z N
|
0” >N \N)
H
19

which is prepared according to Scheme J and the protocol below.

[0400] Scheme J

O

Eto)J\%Nz HN-N

\
BocH N\‘/// ocHN \‘)\)\
benzene

1.10 191

[0401] Compound 19.1. Compound 1.10 (283 mg, 1.67 mmol, 1 eq.) and ethyl
diazoacetate (208 pL, 2.01 mmol, 1.2 eq.) were dissolved in benzene (0.85 mL) at
room temperature. The reaction was microwaved at 140°C for 80 minutes. The
reaction mixture was directly loaded onto a silica gel column. The product was
purified using hexanes : ethyl acetate ( 3:1->2:1->3:2) which afforded 19.1 (208 mg
(0.735 mmol, 44%).

[0402] Compound 19. Compound 19 is prepared according to Example 1 except
for using compound 19.1 instead of compound 1.11.

[0403]  Example 20
[0404] This example describes the synthesis of
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H
N-NH N
H .
0 NWNJE
ZY
I
07N \N/’
H

which is prepared according to Example 1 except for using compound 19.1 instead of
HoN
2
compound 1.11 and for using diamine of the formula H2N instead of 3,4-
diaminobenzotrifluoride (in step for compound 1.15). Illustrative examples of

suitable diamines are shown in Table 1.

[0405] Example 21
[0406] This example describes the synthesis of

. H CF3
S 0

Z "N

|
0N \N)

21

which is prepared according to Example 1 for making compound 1.15 except for
using compound 13.4 instead of compound 1.12 and for using 3-methoxy-4-
triflouromethylaniline instead of 3,4-diaminobenzotriflouride (in the step for making

compound 1.15).

[0407] Example 22
[0408] This example describes the synthesis of

H
N—z

S o)
Ill“
|
0” >N \N)
H
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where Z is as previously described. These compounds are made according to
Example 21 except for using an amine of the formula H,NZ instead of 3-methoxy-4-
triflouromethylaniline. Illustrative examples of suitable amines and the resulting

compounds are shown in Table 2.

[0409]  Table2

H,NZ Final Compound
CF, " CF,
HoN N N
F 0 HY&M \Q\F
S o)
A N
|
0” >N \N/'
H
CF, " CF,
= O
(@) N\‘/LS Y
A N
|
0 N \N)
H
CF; » CF;
HoN N N
\QCI 0 HYLM @m
S o
ZZN \
|
07N \N)
H
CF; » CF,
0. N\‘/ks 5
Y
|
0° >N \NJ
H
NC i
HoN— 0 ’ l\;/\>\<N N-o
o N\‘/LS OK;S(
A N
|
0“ >N \N)
H
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H,NZ Final Compound
OCF; ” OCF;
- O
O N\‘/ks Y
Z
|
07N \N)
H |
SO,CF3 H SO,CF3
Al BN
o N\(LS S
N\
|
0“ N \N/,
H
CF; - CF,
HoN—( N N
\ H | \
Y O« N />‘§ Y
N S > N
2 N
|
07N \N)
H
CF
HNe = o N H_N= ’
2 \
\_/ o H\‘/KH \_/
S o)
AN
|
0" N \N)
H
CF, " CFs
H2N — N N —
L o LD i
S o)
Z\
|
0“ N \N)
H
CF;
HoN— ™
PN
N
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H;NZ Final Compound
CF3 H CFs
HzNﬁ N NS
\_ /¢l A 'M ﬂm
N O N\‘/ks o) N
ZY
|
07N \N)
H
CFs » CF3
S 4%
\ H A \
\_/Cl ON\‘/”\S N7
Z N
|
0° N \N)
H
CFs y CF;
HzN\d N\ NS
» -G
NV o NYLS Ly NMe,
2N
[
0” >N \N)
H
2 H A\
fil / O N\‘/Q/SHO lil Y4
I%”
|
07 N \N)
H
CF;

-~

~7

b4
NS

N “ﬁCFs
H I/H \ N
o N\(LS O N—7
Z>N
{
0 N \N)
H

=2
N

O N—?
2
S

0~ N N
H

= H —
N N H '\fMNT\/\/fé
N
J
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H,NZ Final Compound
N% o N\Q4
M 1 D~
N | \ N
\_, 0 NYLS L
ZN
l
07 N \N)
H
H
HoN H [\f/HN
o) N\(ks 5
Z N
l
PN \N)
H
i
o] N\rLS 5
A N
f
07N \N)
H
H
H,N N N
CFs 0 N\‘/l CF3
S o)
A N
|
07N \N)
H
O\ H O\
s 0 HY&M L
S
0
@
|
NS
0“ >N" N
H
H H
H N
HoN— N oo N\ NN
\_/ 0 N\r“\ ’
S o)
Z N
|
0“ N \N)
H
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H;NZ Final Compound

H
o) Og
\\\

CF;
ZZ N \\\
S

N~ 07NN N~
H
F3C F3C
HoN N H
2
o R' 1/\>\\<
S o)
Z>N
s J

T
N
b4
—_
NS
=z
O
ZT
»gzz
wf
ZT
=
N
=z

[0410] Example 23
[0411] This example describes the synthesis of

H
N
H 9y Nz
0 N A
)
I%N
|
0 N\N)
H

where Z is as previously described. These compounds are made according to
Example 1 for making compound 1.15 except for using an amine of the formula
H,NZ instead of 3,4-diaminobenzotrifluoride. Illustrative examples of suitable

amines and the resulting compounds are shown in Table 2.

[0412] Example 24
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[0413] This example describes the synthesis of

H
~N —_
H 07 N-—z
Os N _Axs
o
L1A
|
0 \N)

where RY4 and Z are as previously described. These compounds are made according

o)

BocNH OH

to Example 1 for making compound 1.15 except for using RMA  instead of
O

BocNH\l/u\OH
and for using an amine of the formula HoNZ instead of 3,4-
diaminobenzotrifluoride. Ilustrative examples of suitable amines and the resulting

compounds are shown in Table 2.

[0414] Example 25
[0415] This example describes the synthesis of

N—NH H

N—
H Z
o N Az
o
A N
|
ON\N)
H

where Z is as previously described. These compounds are made according to
Example 1 for making compound 1.15 except for using compound 19.1 instead of
compound 1.11 and for using an amine of the formula H,NZ instead of 3,4-
diaminobenzotrifluoride. Illustrative examples of suitable amines and the resulting

compounds are shown in Table 2.

[0416] Example 26
[0417] This example describes the synthesis of
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CFs
S 0
A N
|
07 >N \N)
H
26

which is prepared according to Scheme K and the protocol below.

[0418] Scheme K

S(_-CO,H  TMS-CHN, S\_-CO,Me NBS, AIBN S_CO,Me
v Y CCl,, 70°C s )
26.1 26.2
NaNj S<_-CO,Me i.Zn, AcOH S_CO,Me
—== . N - >
CH4CN, 60°C SO i. Boc,0 BooHN™ ()~
26.3 26.4

[0419] Compound 26.1. To 5-methyl-thiophene-2-carboxylic acid (2.5 g, 17.6
mmol) in CH,Cl, and MeOH (50 mL, 4:1) was added (trimethylsilyl)diazomethane
(9.24 mL, 18.5 mmol, 2.0 M in hexanes) slowly at room temperature. The reaction
mixture was stirred at room temperature for 3 hours. Removal of the solvents under
reduced pressure provided compound 26.1 (17.95 mmol, 98%) as a white solid. The
crude product was used for next step without purification.

[0420] Compound 26.2. A mixture of compound 26.1, NBS (6.26 g, 35.2 mmol)
and AIBN (0.03 g, 0.18 mmol) in CCly (20 mL) was heated to 80°C for 2 hours, then
cooled to room temperature, filtered, washed with cold CH,Cl, / CCls (1:1). The
filtrate was concentrated to provide compound 26.2 as major product (90%) and was
used in the next step without purification.

[0421] Compound 26.3. A mixture of compound 26.2 (41 g, 176 mmol) and
sodium azide (22.9 g, 352 mmol) in acetonitrile (150 mL) was stirred at 60°C for 4
hours. The reaction mixture was cooled and filtered. Removal of the solvent under
reduced pressure provided compound 26.3, which was used without additional

purification.

128



WO 2006/065703 PCT/US2005/044804

[0422] Compound 26.4. To a solution of compound 26.3 (~176 mmol) in AcOH
(100 mL) at 0°C was added Zn dust (23 g, 352 mmol) in several portions. The
reaction mixture was warmed to room temperature and stirred for 3 hours. The
reaction mixture was filtered through a pad of celite, and concentrated. The residue
was stirred in 4 N HCl overnight during which time the product precipitated.
Filtration of the reaction mixture provided the amine HCI salt (24.9 g, 68% from
compound 26.2).

[0423] A portion of the amine HCI salt (3.13 g, 15.1 mmol) and di-fert-
butoxycarbonyl anhydride (3.63 g, 16.9 mmol) were dissolved in CH,Cl, (30 mL) at
room temperature. Triethylamine (5.3 mL, 38.0 mmol) was added and the reaction
mixture was stirred for 2 hours. Water was added and the aqueous layer was
extracted with chloroform (3X). The combined organic layer was dried over Na;SOq4
and concentrated in vacuo to provide compound 26.4 (3.54 g, 13.0 mmol, 86%).
[0424] Compound 26. Compound 26 was prepared according to Example 1 for
making compound 1.15 except for using compound 26.4 instead of compound 1.11.

[0425]  Example 27
[0426] This example describes the synthesis of

H I \ HN—z
. Os_N S

O
=

N
PPN

o] N N
H

where Z is as previously described. These compounds are prepared according to
Example 1 for making compound 1.15 except for using compound 26.4 instead of
compound 1.11 and for using an amine of the formula H,NZ instead of 3,4-
diaminobenzotrifluoride. Illustrative examples of suitable amines and the resulting

compounds are shown in Table 2.

[0427]  Example 28
[0428]  This example describes the synthesis of
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; N
LI
‘ \N O\N H CF3
(O /)
H
28
which is prepared according to Scheme L and the protocol below.
[0429] Scheme L
0O Cl 0] Cl
EtO)J\/\/{\‘N Ho, Rh/alumina EtOJ\/f/\N EtsN, EtOH
> I
H,N \N) MeOH HoN \NJ
1.4 281
o-N  OEt :
Ci HZNMO HN/\@'cozEt
a 112 N O-N
0~ 'N N//l 0~ 'N N/)
H H
28.2 28.3

[0430] Compound 28.1. To compound 1.4 (1.5 g, 6.6 mmol) in MeOH (60 mL)
was added 5% rhodium on alumina (0.8 g). The reaction mixture was stirred
vigorously at 45°C under an atmosphere of nitrogenfor 48 hours. The solution was
filtered through celite which was then washed with ethyl acetate. Concentration of
the filtrate provided compound 28.1 (1.6 g, ~100%) which was used without
additional purification.

[0431] Compound 28.2. To a sealed tube was added compound 28.1 (~1.6 g, 6.6
mmol), triethylamine (1.4 mL, 10 mmol) and ethanol (40 mL). The reaction mixture
was heated at 80°C for 6 hours, cooled, and then concentrated in vacuo. The residue
was partitioned between ethyl acetate and aqueous HC1 (0.5 N). The aqueous layer
was extracted with ethyl acetate (2X); the combined organic layer was washed with
H,O and saturated NaHCOs;, dried over Na,SO,4, and concentrated. The crude
material was purified by silica gel chromatography to provide compound 28.2 (0.6 g,
50% over two steps).
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[0432] Compound 28.3. To compound 28.2 (91 mg, 0.5 mmol) and compound
1.12 (92 mg, 0.5 mmol) in NMP (1.5 mL) was added triethylamine 0.084 mL, 0.6
mmol). The reaction mixture was heated at 150°C under microwave irradiation for 30
minutes. The mixture was partitioned between ethyl acetate and H,O followed by
extraction with ethyl acetate (3X) and then brine. The combined organic layer was
dried over Na,SO4 and concentrated. Purification of the crude material by silica gel
chromatography provided compound 28.3 (50 mg, 31%).

[0433] Compound 28. Compound 28 was prepared according to Example 1
except for using compound 28.3 instead of compound 1.13.

[0434] Example 29
[0435] This example describes the synthesis of

WD)
N N/)
H

o)

which are prepared according to Example 28 except for using a diamine of the
HoN
2
formula H2N instead of 3,4-diaminobenzotrifluoride (in step for compound
1.15). Iilustrative examples of suitable diamines and their resulting compounds are

shown in Table 1.

[0436] Example 30
[0437] This example describes the synthesis of

H H
WD
)

N N

H

0

which are prepared according to Example 28 except for using compound 13.4 instead
HoN

Z|
j:Dins‘[ead of 3,4-

of compound 1.12 and for using a diamine of the formula HaN
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diaminobenzotrifluoride (in step for compound 1.15). Illustrative examples of

suitable diamines and their resulting compounds are shown in Table 1.

[0438] Example 31
[0439] This example describes the synthesis of

HN/\(ﬁ
)

o
H

which are prepared according to Example 28 except for using compound 13.4 instead
of compound 1.12 and for using an amine of the formula H,NZ instead of 3,4-
diaminobenzotrifluoride for making compound 1.15. Illustrative examples of suitable

amines and the resulting compounds are shown in Table 2.

[0440]  Example 32
[0441] This example describes the synthesis of

ON/ ::‘

N
H

)

Iz

32
which are prepared according to Scheme M and the protocol below.

[0442] Scheme M

; )\foa ooN 07 ) —CosEt

\ SN

._...———>

Ho_Z

0~ N N
321 321

[0443] Compound 32.1. Compound 32.1 is prepared according to the procedure

for compound 1.11 except for using proparyl alcohol instead of compound 1.10.
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[0444] Compound 32.2. Compound 32.2 is prepared according to the procedure
for compound 28.3 except for using compound 32.1 instead of compound 1.12.

[0445] Compound 32. Compound 32 is prepared according to Example 1 except
for using compound 32.2 instead of 1.13.

[0446] Example 33
[0447] This example describes the synthesis of

JD

)

0
H

which are prepared according to Example 32 except for using a diamine of the
HoN
2
formula Hz2N instead of 3,4-diaminobenzotrifluoride (in step for compound
1.15). Tllustrative examples of suitable diamines and their resulting compounds are

shown in Table 1.

[0448]  Example 34
[0449] This example describes the synthesis of

which are prepared according to Example 1 for making compound 1.15 except for
using compound 32.2 instead of compound 1.13 and for using an amine of the
formula H,NZ instead of 3,4-diaminobenzotrifluoride. Illustrative examples of

suitable amines and the resulting compounds are shown in Table 2.

[0450] Example 35
[0451] This example describes the synthesis of
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o-N N
H \ CF
0 N_ /X | ®
HN
()
0 >N N/)
H
35

which was prepared according to Scheme N and the protocol below.

[0452]  Scheme N

o]

o-N  OEt o-N . cl
> LiOH Ycoli C')j\g’
BocHN X ——————» BocHN =~ 2 -
O THF, H20 iil NH3
1.41 35.1
o-N o-N
BocHN. s, ~CONHz  TFAA pyridine  BocHN._Jx/~CN - LHMDS, THF,
dioxane ii. HC
35.2 553
(0]
> ) CF3
BocHNM BocHNM |
NH DIPEA, DMF N
35.4 35.5

[0453] Compound 35.1. A clear yellow solution of compou 1.11 (2.00 g, 7.00
mmol) in THF (8.4 mL) at room temperature was treated with LiOH (8.4 mL, 8.4
mmol, 1.0 M in H,0) and the reaction progress was monitored by LCMS. After 30
minutes, the reaction mixture was concentrated thoroughly in vacuo to afford
compound 35.1 (1.84 g, 100%). LCMS: m/z: 257 (M+1, CO,H).
[0454] Compound 35.2. A clear, pale yellow solution of compound 35.1 (1.84 g,
7.00 mmol) in DMF (21 mL) at 0°C was treated slowly and dropwise with oxalyl
chloride (1.00 g, 7.70 mmol), and the reaction progress was monitored by LCMS
using aliquots quenched with methyl amine (1.0 M in THF). After 2 hours, the

reaction mixture had come gradually to room temperature. The solution was recooled
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to 0°C and stirred vigorously as ammonia gas was bubbled into the mixture for 5
minutes, at which time a thick yellow precipitate developed. The reaction mixture
was next concentrated thoroughly in vacuo, the solid residue was triturated with ethyl
acetate (10 mL) and filtered to remove unwanted salts, and the filtrate was
concentrated in vacuo. The residue was purified by silica gel flash column
chromatography (60:40 - 40:60 hexane / ethyl acetate) to afford compound 35.2
(0.52 g, 29%). LCMS: m/z: 156 (M+1-100).

[0455] Compound 35.3. A clear, pale yellow solution of compound 35.2 (0.514
g, 2.02 mmol) and pyridine (0.404 g, 5.06 mmol) in dioxane (6.0 mL) at 0 °C was
treated slowly and dropwise with TFAA (0.346 g, 2.42 mmol), and the reaction
progress was monitored by LCMS. After 30 minutes, the reaction mixture was
transferred into saturated aqueous NaHCO; (20 mL), at which time a precipitate
formed. The mixture was treated with ethyl acetate (20 mL), and the solids were
removed by filtration. The filtrate was concentrated in vacuo. The residue was
purified by silica gel radial chromatography (4:1 = 6:4 hexane / ethyl acetate) to
afford compound 35.3 (0.45 g, 95%). LCMS: m/z: 238 (M+1).

[0456] Compound 35.4. A clear, colorless solution of compound 35.3 (0.446 g,
1.88 mmol) in THF (11 mL) at room temperature was treated slowly and dropwise
with LHMDS (11.3 mL, 11.3 mmol, 1.0 M THF), and the reaction progress was
monitored by LCMS. After 30 minutes, the reaction mixture was treated with 2.0 M
HCI (11 mL). After an additional 30 minutes, the reaction mixture was quenched by
transferring into saturated NaHCO; (30 mL), and the resultant mixture was extracted
with ethyl acetate (3X). The combined organic extracts were rinsed with brine (30
mL), dried over MgSOy, and concentrated in vacuo. The residue was purified by
silica gel radial chromatography (4:1 > 6:4 hexane / ethyl acetate) to afford
compound 35.4 (0.050 g, 10% yield). LCMS: m/z: 255 (M+1).

[0457] Compound 35.5. A clear, pale amber solution of compound 35.4 (0.050
g, 0194 mmol) in DMF (5 mL) was treated with 2-bromo-1-(3-
trifluoromethylphenyl)-ethanone (0.0674 g, 1.30 mmol), and the reaction progress
was monitored by LCMS. After 2 hours, DIPEA (12.6 mg, 0.097 mmol) was added.
After an additional 16 hours, the reaction mixture was diluted with ethyl acetate (50

mL), extracted with 2:1:1 water / saturated NaHCOj3 / brine (3X), extracted with brine
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(25 mL), dried over MgSOy, and concentrated in vacuo. The residue was purified by
silica gel radial chromatography (4:1->6:4 hexane / ethyl acetate) to afford compound
35.5 (0.040 g, 49%). LCMS: m/z: 422 (M).

[0458] Compound 35. Title compound 35 was prepared according to Example 1

for making compound 1.13 except for using compound 35.5 instead of compound
1.11.

[0459] Example 36
[0460] This example describes the synthesis of

o N/MNE//@C%
j/ks HN

SN

L J

Z
0~ N N
H

which is prepared according to Example 35 except that compound 13.3 is used instead

of compound 1.11.

[0461] Example 37
[0462] This example describes the synthesis of

0] QCF:;
H O’N\ )\N
H
37

which is prepared according to Scheme O and the protocol below.

[0463] Scheme O
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(o]
i
-N OEt ~N L o1 okt -N
23 LiOH ON_ M i NaNg O\ _Ns
BocHN = BocHN S ————  BocHN S
(0] (o] (o]
1.11 3741 37.2
CFs3

OCN CFs Q
H,0 o-N O/\ o-N  Dni

A\
dioxane BocH N\r‘%)—\NHz

37.3 37.4

- 0N Pnit

\

37.5

[0464] Compound 37.1. Compound 37.1 is prepared according to the procedure
to prepare compound 33.3 except for using compound 1.11 instead of compound 33.2.
[0465] Compound 37.2. To compound 37.1 (2.26 g, 8.83 mmol) and
triethylamine (1.48 mL, 10.6 mmol) in acetone (35 mL) at 0°C was added dropwise a
solution of ethyl chloroformate (1.44 mL, 15 mmol) in acetone (7 mL). After 30
minutes, NaN; (1.03 g, 15.9 mmol) in water (4.5 mL) was added. The reaction
mixture was stirred for 1 hour and then partitioned between CH,Cl, and water. The
organic layer was dried over Na,SO, and concentrated to afford 37.2 (2.08 g) which
was used without additional purification.

[0466] Compound 37.3. Compound 37.2 (~2.1 g) was stirred at reflux in dioxane
/ water (30 mL, 4:1) for 2 hours. The reaction mixture was cooled and then
partitioned between dichloromethane and water. The aqueous layer was extracted
with CH,Cly (2X); the organic layer was dried over Na;SO4; and concentrated.
Purification by silica gel chromatography provided compound 37.3 (0.78 g).

[0467] Compound 37.4. Compound 37.3 (100 mg, 0.44 mmol), 4-isocyanato-1-
methyl-2-trifluoromethyl-benzene (88 mg, 0.44 mmol), and THF (2 mL) were added
to a sealed tube and stirred at 65°C overnight. The reaction mixture was concentrated
and the residue was purified by silica gel chromatography (eluting with 5% MeOH /
CH,Cl,) to provide compound 37.4 as a white solid.
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[0468] Compound 37.5. Compound 37.5 is prepared according to Example 1 for
making compound 1.12 except that compound 37.4 is used instead of compound 1.11.
[0469] Compound 37. Compound 37 is prepared according to Example 1 for
making compound 1.13 except for using compound 37.5 instead of compound 1.12.

[0470]  Example 38
[0471] This example describes the synthesis of

z
b O P
Z N
|
0“ N \N)
H

where Z is as previously described. These compounds are made according to the
procedure of Example 37 except that isocynates of the formula OCN-Z is used instead
of 4-isocyanato-1-methyl-2-trifluoromethyl-benzene (in the step to make compound
37.4).

[0472] Example 39
[0473] This example describes the synthesis of

0 -OMe
N
~ "N
o H\NJ

39
which is prepared according to Scheme P and the protocol below.

[0474] Scheme P
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(0]
g /u\©/OMe o) OMe
-N -N
0 \ o \
BocHN. I~/ NHz > BocHN. =/ —NH

37.3 391

[0475] Compound 39.1. To compound 37.3 (87 mg, 0.38 mmol) in CH,Cl, (2
mL) at 0°C was added 3-methoxy-benzoyl chloride (0.11 mL, 0.77 mmol). The
reaction mixture was stirred for 3 hours and then partitioned between CH,Cl, and 1N
HCIL. The aqueous layer was extracted with CH,Cl, (2X) and then concentrated to
provide the bis-acylated material. The crude residue was stirred in 1M LiOH / THF
(2 mL, 3:1) for 15 minutes. The solution was neutralized with IN HCI and the
mixture was extracted with ethyl acetate (2X). Purification by silica gel
chromatography (eluting with ethyl acetate / hexanes, 3:1) provided compound 39.1
(120 mg) as a white powder.

[0476] Compound 39. Compound 39 is prepared according to Example 37
except for using compound 39.1 instead of compound 37.4.

10477} Example 40
[0478] This example describes the synthesis of

o)
q O 7
') NNNH
Z N
{
o N\N)
H

where Z is as described previously. These compounds are prepared according to
Example 39 except that an acid chloride of the formula Z(C=0)Cl is used instead of
3-methoxy-benzoyl chloride.

[0479] Example 41
[0480] This example describes the synthesis of
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COgMe

~ |\N

@) N N/)
H

4
which was prepared according to Scheme Q and the protocol below.

[0481] Scheme Q

COgMe
0O COsMe
= N
MeO” AN  DBU/MeOH | )N
‘ /) microwave 0” N N/
HaN" N 105°C H
1.4 41

[0482] Compound 41. Compound 1.4 (99.3 mg, 0.419 mmol, 1 eq.) was
dissolved in MeOH (4 mL). DBU (118 mL, 0.839 mmol, 2 eq.) was added and the
reaction was microwaved at 105°C for 15 minutes. The reaction was neutralized by
addition of 3N-HCI (300 L, 0.900 mmol, 1.07 eq.). The same reaction protocol was
repeated three more times using 109 mg, 109 mg and 104 mg of compound 1.4. Ethyl
acetate and water were added to the combined reaction mixture. The layers were
separated and the product was extracted using ethyl acetate (2X). The combined
organic layer was washed with brine and dried over anhydrous sodium sulfate. After
removal of the solvent under reduced pressure, the crude product was purified using
silica gel column chromatography with a gradient of hexanes: ethyl acetate
(2:1>1:4>0:100) followed by ethyl acetate: methanol (10:1) to afford compound 41
(157 mg, 0.763 mmol, 43%).

[0483] Example 42
[0484] This example describes the synthesis of
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[0485] These compounds are prepared according to Example 1 except for using
compound 41 instead of compound 1.6 and for using a diamine of the formula
HoN

2
HaN instead of 3,4-diaminobenzotrifluoride (in step for compound 1.15).
[lustrative examples of suitable diamines and their resulting compounds are shown in

Table 1.

[0486] Example 43
[0487] This example describes the synthesis of

H
ho NN
O NM]@

N
ZE7 N \|
|
07N \N)

H

[0488] These compounds are prepared according to Example 1 except for using
compound 41 instead of compound 1.6, Boc-glycine aldehyde instead of compound
1.9, compound 10.2 instead of compound 1.11, and diamine of the formula
HoN

2
HaoN instead of 3,4-diaminobenzotrifluoride (in step for compound 1.15).

Illustrative examples of suitable diamines are shown in Table 1.

[0489] Example 44
[0490]  This example describes the synthesis of

H
N~z

0 Yw
S o)
|
0 N\N)
H
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where Z is as previously described. These compounds are prepared according to
Example 1 for making compound 1.15 except for using compound 41 instead of
compound 1.6, compound 13.4 instead of compound 1.12 and 3-methoxy-4-

triflouromethylaniline instead of 3,4-diaminobenzotriflouride (in the step for making

compound 1.15).

[0491] Example 45
[0492] This example describes the synthesis of

-N H
Os N . \
L)
|
07 N \N)
H
45
which was prepared according to Scheme R and the protocol below.

[0493] Scheme R

MeO. OMe

o , ¢
cl NHp EtO/U\/Nf\JN

o cl

Br~_COOEt H
Ny EtO)J\/N A N OMe MeO HN™ SN
RN y NaH, THF N g EtsN, CHoCly

N BugNI
451 MeO OMe
45.2
by GOzMe n o COaH
NN NA N
CO, BINAP /AI/ < ) %f g
CHaCN),PdC LiOH,H20, THF
(CH3CN),PdCl, MeOO NN MeoO N~ "N —_—
EtsN, MeOH ‘ .
100 °C, 24 h
MeO OMe MeO OMe
453 45.4
H

oN N CFs
MeO. H
i J 45.5 45
MeO' OMe

142



WO 2006/065703 PCT/US2005/044804

[0494] Compound 45.1. To a cooled (0 °C) solution of 4,6-dichloro-5-amino-
pyrimidine (5.04 g, 30.8 mmol) in THF (250 mL) was added sodium hydride (1.48 g,
60% in mineral oil, 36.9 mmol, 1.2 equiv). The reaction mixture was stirred for 2
minutes then the ice bath was removed. Ethyl bromoacetate (4.2 mL, 36.9 mmol, 1.2
equiv) was added, followed by tetrabutylammonium iodide (13.9 g, 36.9 mmol, 1.2
equiv). The reaction mixture was stirred at room temperature for 3 days, and the
resultant orange suspension was filtered. The filtrate was concentrated to a brown oil.
The residue was purified by flash column chromatography (10-25% EtOAc/hexanes),
and mixed fractions were isolated and repurified (10-12-100% EtOAc/hexanes) to
afford compound 45.1 (5.34 g, 69%) as a pale yellow oil.

[0495] Compound 45.2. A 300 mL pressure vessel was charged with compound
45.1 (2.55 g, 10.2 mmol, 1.0 equiv), ethanol (100 mL), trimethoxybenzylamine-HCl
(2.67 g, 11.2 mmol, 1.1 equiv), and triethylamine (3.1 mL, 22.4 mmol, 2.2 equiv).
The vessel was sealed tightly and the reaction mixture was heated at 70 °C for 16
hours, then heated at 80 °C for an additional 24 hours. After cooling to room
temperature, SiO, gel was added to the reaction mixture and the resultant suspension
was concentrated in vacuo. Purification by flash column chromatography (10-30-
50% EtOAc/hexanes) afforded compound 45.2 (2.93 g, 70%) as a yellow oil. LCMS:
m/z: 411 (M+1).

[0496] Compound 45.3. A bomb was charged with
bis(acetonitrile)dichloropalladium II (93 mg, 0.36 mmol, 0.05 equiv) and rac-BINAP
(0.23 g, 0.36 mmol, 0.05 equiv) followed by a solution of compound 45.2 (2.93 g,
7.13 mmol, 1.0 equiv) in methanol (100 mL). Triethylamine (1.29 mL, 9.27 mmol,
1.3 equiv) was added last. After purging and back-filling the bomb with CO (3%,
50psi), the bomb was pressurized to 50 psi CO (g). The reaction mixture was stirred
at 100 °C for 22 hours, then cooled to rt and the bomb was carefully vented. The
reaction mixture contained solid other than palladium by-products so methanol (1 L)
and small amounts of DMF were added to attempt to solubilize this solid. The
mixture was filtered through celite and concentrated. Purification by flash column
chromatography (50-75-100% EtOAc/hexanes) afforded compound 45.3 (1.72 g,
62%) as a yellow solid. LCMS: m/z: 389 (M+1).
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[0497] Compound 45.4. To a suspension of compound 45.3 (0.53 g, 1.36 mmol)
in THF (10.2 mL) was added a solution of LiOH (82 mg, 3.41 mmol, 2.5 equiv) in
H,0 (3.4 mL). The reaction mixture was stirred at rt for 20 hours. When LC-MS
indicated complete conversion to product, the reaction mixture was treated dropwise
with aqueous 1 N HCI (100 mL). The resultant suspension was filtered, washing solid
with ether. The solid was collected, triturated in toluene, concentrated, and dried
under high vacuum to provide compound 45.4 (0.281 g, 55%) as a pale yellow solid.
LC-MS: m/z: 375 (M+1).

[0498] Compound 45.5. Compound 45.5 is prepared according to Example 1
except for using compound 45.4 instead of compound 1.7.

[0499] Compound 45. To a solution of compound 45.5 (160 mg, 0.25 mmol) in
dichloromethane (6 mL) was added triethylsilane (0.2 mL, 1.2 mmol, 5 equiv) and
trifluoroacetic acid (2 mL). The resultant solution was stirred 3.5 hours, whereupon
the reaction mixture was concentrated in vacuo and the residue was diluted with
EtOAc (30 mL). After washing with aqueous saturated NaHCO; (2X50 mL), the
combined aqueous layers were extracted with EtOAc (4X30 mL), the extracts were
washed with brine (50 mL), dried over anhydrous sodium sulfate and filtered. The
organic layer was adsorbed onto SiO, gel. Purification by flash column
chromatography (80-100% EtOAc/hexanes) afforded compound 45 (80 mg, 69%) as a
peach solid. LCMS: m/z: 473 (M+1).

[0500] Example 46
[0501] This example describes the synthesis of

o-N

H
H N
Sy D
L)
07N \N)
H .

[0502] These compounds are prepared according to Example 45 except for using
HoN

2
a diamine of the formula H2N instead of 3,4-diaminobenzotrifluoride (in step

for compound 1.15). Illustrative examples of suitable diamines are shown in Table 1.
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[0503] Example 47
[0504] This example describes the synthesis of
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[0505] These compounds are prepared according to Scheme S and the protocol

below.
[0506] Scheme S
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[0507] Compound 47.1. Compound 47.1 is prepared according to Example 1
except for using compound 45.4 instead of compound 1.7, Boc-glycine aldehyde
HoN
2

instead of compound 1.9, and a diamine of the formula HzN instead of 3,4-
diaminobenzotrifluoride (in step for compound 1.15). Ilustrative examples of
suitable diamines are shown in Table 1.

[0508] Compound 47. Compound 47 is prepared according to Example 45 for
making compound 45 except for using compound 47.1 instead of compound 45.5.

[0509] Example 48
[0510] This example describes the synthesis of
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where Z is as previously described. These compounds are prepared according to

Scheme T and the protocol below.

[0511] Scheme T

H H
H o'N\ N H o—f‘{ N
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Me
i 48.1 H 48
MeO' OMe

[0512] Compound 48.1. Compound 48.1 is prepared according to Example 1 for
making compound 1.15 except for using compound 45.4 instead of compound 1.7,
compound 13.4 instead of compound 1.12 and 3-methoxy-4-triflouromethylaniline
instead of 3,4-diaminobenzotriflouride (in the step for making compound 1.15).

[0513] Compound 48. Compound 48 is prepared according to Example 45 for
making compound 45 except for using compound 48.1 instead of compound 45.5.

[0514] Example 49
[0515] This example describes the synthesis of

COgMe
|
N
0] N
MeOf N]
MeO OMe
49

which is prepared according to Scheme U and the protocol below.
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[0516] Scheme U

H CO;Me COzMe
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MeO OMe MeO OMe
45.3 49

[0517] Compound 49. To a solution of compound 45.3 (388 mg, 1 mmol) in
toluene (10 mL) was added DDQ (230 mg, 1 mmol). The reaction mixture was
heated to reflux for 7 hours and then cooled to room temperature. The mixture was
filtered and the solid was purified by silica gel chromatography to provide compound
49 (205 mg, 53%).

[0518] Example 50

[0519] This example describes the synthesis of

o-N

s
N .
o i I~
N
£y
|
O/N\N)
H .

[0520] These compounds are prepared according to Example 1 except for using

compound 49 instead of compound 1.7 and for using a diamine of the formula
HoN

HaN instead of 3,4-diaminobenzotrifluoride (in step for compound 1.15).

Ilustrative examples of suitable diamines are shown in Table 1.

[0521] Example 51
[0522] This example describes the synthesis of
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[0523]

below.

[0524] Scheme V
MeO OMe

[0525]

o

These compounds are prepared according to Scheme V and the protocol

o—N

PCT/US2005/044804
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Compound 51.1. Compound 51.1 is prepared according to Example 1

except for using compound 49 instead of compound 1.7, Boc-glycine aldehyde

instead of compound 1.9, and a diamine of the formula HaN

diaminobenzotrifluoride (in step for compound 1.15).

HoN

J2
instead of 3,4-

Ilustrative examples of

suitable diamines are shown in Table 1.

Compound 51. Compound 51 is prepared according to Example 45 for

making compound 45 except for using compound 51.1 instead of compound 45.5.

[0526]
[0527] Example 52
[0528]

This example describes the synthesis of

H
H NMN\Z
N\rLS S
N
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where Z is as previously described. These compounds are prepared according to

Scheme W and the protocol below.
[0529] Scheme W

o-N
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[0530]  Compound 52.1. Compound 53.1 is prepared according to Example 1 for

making compound 1.15 except for using compound 49 instead of compound 1.7,

compound 13.4 instead of compound 1.12 and 3-methoxy-4-triflouromethylaniline

instead of 3,4-diaminobenzotriflouride (in the step for making compound 1.15).

[0531] Compound 52. Compound 52 is prepared according to Example 45 for

making compound 45 except for using compound 52.1 instead of compound 45.5.

[0532] Example 53
[0533]  This example describes the synthesis of

o-N N
H \ ND/CFs
0] N =~ \
N
HN™ N7 )IN
o SN
53

which is prepared according to Scheme X and the protocol below.

[0534] Scheme X
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[0535] Compound 53.1. Compound 1.2 (249 mg, 1.58 mmol, 1 eq.) and 2,4,6-
trimethoxybenzylamine (free-based by saturated sodium bicarbonate wash) (313 mg,
1.59 mmol, 1 eq.) were dissolved in dichloromethane (3 mL) at room temperature.
Acetic acid (91 pL, 1.58 mmol, 1 eq.) was added and the reaction mixture was heated
in a microwave at 100°C for 5 minutes. Sodium triacetoxyborohydride (410 mg, 1.94
mmol, 1.2 eq.) was added at room temperature and the reaction was stirred overnight.
Saturated sodium bicarbonate solution and ethyl acetate were added to the reaction
mixture and the layers were separated. The product was extracted twice more with
ethyl acetate. The combined organic layers were washed with saturated sodium
bicarbonate solution, brine, and then dried over anhydrous sodium sulfate. After
removal of the solvent under reduced pressure, the crude product was purified using
silica gel column chromatography with a gradient of hexanes / ethyl acetate
(1:1>1:2->1:4>0:100) followed by ethyl acetate / methanol (50:1) to afford
compound 53.1 (287 mg, 0.846 mmol, 54%).

[0536] Compound 53.2. Compound 53.1 (109 mg, 0.321 mmol, 1 eq.) was
dissolved in THF (3 mL) and triethylamine (224 pL, 1.61 mmol, 5 eq.) was added at

room temperature. The reaction mixture was cooled to -78°C and phosgene (20%
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solution in toluene, 340 pL, 0.643 mmol, 2 eq.) was added. The reaction was
gradually warmed to room temperature. Nitrogen was blown into the reaction
mixture to remove any excess phosgene. The reaction was heated in a microwave at
120°C for 5 minutes. Water and ethyl acetate were added to the reaction mixture and
the layers were separated. The product was extracted with ethyl acetate (2X). The
combined organic layers were dried over anhydrous sodium sulfate. After removal of
the solvent under reduced pressure, the crude material was purified using silica gel
column chromatography with a gradient of hexanes / ethyl acetate (1:1=>1:2>1:4) to
afford compound 53.2 (59.3 mg, 0.163 mmol, 51%).

[0537] Compound 53.3. Compound 53.3 is prepared according to Example 1 for
making compound 1.4 except for using compound 53.2 instead of compound 1.3.
[0538] Compound 53.4. Compound 53.4 is prepared according to Example 1
except for using compound 53.3 instead of compound 1.6.

[0539] Compound 53. Compound 53.4 (53.7 mg, 0.0823 mmol) was dissolved in
dichloromethane (3 mL) at room temperature. Trifluoroacetic acid (1 mL) was added
at room temperature and the reaction was stirred for 0.5 hour. The reaction mixture
was azeotroped with toluene. Saturated sodium bicarbonate solution and ethyl acetate
were added and the layers were separated. The product was extracted with ethyl
acetate (2X). A small amount of methanol was added to ethyl acetate to facilitate
extraction. The combined organic layers were washed with brine and dried over
anhydrous sodium sulfate. After removal of the solvent under reduced pressure, the
crude material was purified using silica gel column chromatography with a gradient of
hexanes / ethyl acetate (1:1->1:2->1:4->0:100) followed by ethyl acetate / methanol
(25:1) to afford compound 53 (28.3 mg, 0.0600 mmol, 73%).

[0540] Example 54
[0541] This example describes the synthesis of
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which was prepared according to Example 53 except for using compound 13.4 instead

of compound 1.12.

[0542} Example 55
[0543]  This example describes the synthesis of

H
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55

which is prepared according to Scheme Y and the protocol below.

[0544] Scheme Y

Q) MeNH, Gl Boc,0
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[0545] Compound 55.1. Compound 55.1 is prepared according to Example 53
for making compound 55.1 except for using methylamine instead of 2,4,6-
trimethoxybenzylamine.

[0546] Compound 55.2. Compound 55.1 (214 mg, 1.24 mmol) was dissolved in
THF (2 mL) at room temperature. Pyridine (0.52 mL, 6.43 mmol) and BocyO (343
mg, 1.56 mmol) was added and the reaction was stirred for 1 hour. Saturated sodium

bicarbonate solution and ethyl acetate were added to the reaction mixture and the
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layers were separated. The product was extracted twice more with ethyl acetate. The
combined organic layers were washed once with brine and dried over anhydrous
sodium sulfate. After removal of the solvent under reduced pressure, the crude
material was purified using silica gel column chromatography with a gradient of
hexanes / ethyl acetate (4:1->2:1) to afford compound 55.2 (141 mg, 0.516 mmol,
42%).

[0547] Compound 55.3. Sodium hydride (60% in mineral oil, 30.4 mg, 0.760
mmol, 2 eq.) was rinsed once with hexanes. THF (1.5 mL) was added, followed by
compound 55.2 (100 mg, 0.368 mmol, 1 eq.) as a THF (2 mL) solution. After stirring
for 5 minutes at room temperature, the reaction was heated at 70°C for 4 hours. Brine
and ethyl acetate were added to the reaction mixture and the layers were separated.
The product was extracted with ethyl acetate (2X). The combined organic layers were
dried over anhydrous sodium sulfate. Solvent was removed under reduced pressure to
afford the crude product 55.3 (73.9 mg, ~100%), which was used without further
purification.

[0548] Compound 55.4. Compound 55.4 is prepared according to Example 1 for
making compound 1.4 except for using compound 55.3 instead of compound 1.3.
[0549] Compound 55. Compound 55 is prepared according to Example 53
except for using compound 55.4 instead of compound 53.3.

[0550] Example 56
[0551] This example describes the synthesis of

CFa
0 NYLS S

SNTNAN

PPN

O~ N N
H

56

which is prepared according to Example 54 except for using compound 55.4 instead

of compound 53.3.
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[0552] Example 57
[0553] To assess PK and PD response to compound treatment, 2x10° WM-266-4

human melanoma cells (ATCC #CRL-1676; V600D Raf B) were implanted, with
matrigel (BD Biosciences), in the right flank of athymic nude female mice (Harlan
Sprague Dawley). When tumors reached an average size of 500mg (approximately
three weeks post implantation), test compound suspended in dosing vehicle (1/3/6
DMSO/PEG400/saline) was administered by a single oral gavage. Treated mice were
then sacrificed at 1, 3, and 8 hours post dosing and terminal endpoints (plasma drug
concentration, tumor drug concentration, and tumor levels of phosphorylated ERK)
were collected.

[0554] Drug concentrations were assessed by LC-MS/MS either from plasma or
from freshly excised tumors (a portion of the same tumor sample used for quantifying
phosphorylated ERK as described below) following homogenization in PBS (tumor
tissue) and extraction with 3x (v/v) 50% acetonitrile. Figure 1 shows the plasma and
tumor concentration of an illustrative compound of the invention.

[0555]  Example 58

[0556] Tumor levels of phosphorylated ERK were assessed by first grinding
freshly harvested tumor samples in liquid nitrogen and then reconstituting the ground
tissue in cell extraction buffer (10mM Tris HCI pH7.4, 100mM NaCl, 1mM EDTA,
ImM EGTA, 1mM NaF, 20mM NasP,07, 2mM NazVOs, 1% Triton X-100, 10%
Glycerol, 0.1% SDS) containing freshly added phosphatase and protease inhibitors
(1:100 of 100mM PMSF, Sigma Phosphatase Inhibitor Cocktail I (Cat #P-2850), and
Sigma Phosphatase Inhibitor Cocktail II (Cat #P-5726), and 1:1000 of Sigma Protease
Inhibitor Cocktail (Cat #P-2714)). ERK and phospho-ERK levels were assessed by
standard Western analyses using antibodies against ERK (Cell Signaling #9102) and
phosphorylated ERK (Cell Signaling #9101). Figure 2 shows the tumor levels of
phosphorylated ERK treated with an illustrative compound of the invention.

[0557] Example 59

[0558] 2x10° WM-266-4 human melanoma cells were implanted in the right flank
of nude mice as described previously. When tumors reached an average size of
200mg (approximately two weeks post implantation), test compound suspended in
dosing vehicle (1/3/6 DMSO/PEG400/saline), was administered by oral gavage either
QDx14 or BIDx14. Alternatively, a control compound (e.g., 10 mg/kg Camptosar)
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was administered by IP injection on a QDx10 (M-F) schedule. Body weight and
tumor size were recorded two times per week throughout the duration of the study.
Figure 3 shows the tumor growth rate curves for mice treated with an illustrative
compound of the invention.

[0559] While we have described a number of embodiments of this invention, it is
apparent that our basic examples may be altered to provide other embodiments that
utilize the compounds and methods of this invention. Therefore, it will be appreciated
that the scope of this invention is to be defined by the appended claims rather than by

the specific embodiments that have been represented by way of example.
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CLAIMS
What is claimed is:
L. An isolated compound having the structure:
L—YS LZ/ z
B\ N
| N/)\Rz
@

or pharmaceutically acceptable derivative thereof;

wherein A-B together represent one of the following structures:

] '
www vy

’ R¢
n
07N N R2 o//l\rﬂ N” OR2

R3 , R® or

R*
| [Fa¥ ¥ Vg
R (’Nl'%\i
n
0PN N R
I‘RS ;

— represents a single or double bond as valency permits;

n is an integer from 0-4;

R! and R? are independently hydrogen, halogen, cyano, nitro, or an aliphatic,
heteroaliphatic, alicyclic, heteroalicyclic, aromatic or heteroaromatic moiety;

R?® is hydrogen, a nitrogen protecting group, or an aliphatic, heteroaliphatic,
alicyclic, heteroalicyclic, aromatic or heteroaromatic moiety;

R* is hydrogen, a nitrogen protecting group, or an aliphatic, heteroaliphatic,
alicyclic, heteroalicyclic, aromatic or heteroaromatic moiety; or is absent when === is
a double bond,

L' is -O-, -S-, NRMA. or a substituted or unsubstituted Cj.ealkylene or
Cyalkenylene chain wherein up to two non-adjacent methylene units are
independently optionally replaced by -C(=0)-, -CO»-, -C(=0)C(=0)-, -C(=0)NRM4.,
-OC(=0)-, -OC(=0)NRL!A., NRUANRME., NRMANRMEC(=0)-, -NRM4C(=0)-, -
NRMACO,-, -NRUAC(=0)NRME-, -S(=0)-, -SOp-, -NR"'4S0,-, -SONR'A-, -

NRMASO,NRMB., -0-, -S-, or -NR"'A-; wherein each occurrence of RUA and RM® is

156



WO 2006/065703 PCT/US2005/044804

independently hydrogen, alkyl, heteroalkyl, heterocyclyl, aromatic, heteroaromatic or
acyl;

L2 is absent, -O-, -S-, -NR?A., 4 heteroalicyclic or heteroaromatic moiety, or a
substituted or unsubstituted Cj.galkylene or C,.¢alkenylene chain wherein up to two
non-adjacent methylene units are independently optionally replaced by -C(=O)-, -
CO,-, -C(=0)C(=0)-, -C(EO)NRA., -0C(=0)-, -OC(=0)NR"'4-, -NRMANR"%-, -
NRMANRMBC(=0)-, -NRMAC(=0)-, -NRY'4CO,-, -NRMAC(=0)NR"'-, -$(=0)-, -
SO,-, -NR"480,-, -SO,NRMA-, -NRMAS0,NRM'E-, -0-, -S-, or -NR"'A-; wherein
each occurrence of R*” and RY'B is independently hydrogen, alkyl, heteroalkyl,
heterocyclyl, aromatic, heteroaromatic or acyl,

Y is an carbocyclic, heterocyclic, aryl or heteroaryl moiety; and

Z is an aliphatic, heteroaliphatic, alicyclic, heteroalicyclic, arornatic or

heteroaromatic moiety.

2. The compound of claim 1 wherein in any one or more of the following groups,

the recited variables do not occur simultaneously as defined:

i
v

’f TV
O)\I?l N” O R?
(i) A-B together represent R® . L! is —Oalkyl-, -N(R)alkyl-,

—Salkyl-, —Oalkenyl-, -N(R)alkenyl-, or —Salkenyl-, wherein R is H alkyl, alkenyl,

aryl, (aryl)alkyl, heteroaryl, (heteroarylalkyl, cycloalkyl, (cycloalkyl)alkyl,
heterocyclyl or (heterocyclyl)alkyl; and R? is -NR**R?® wherein R** is hydrogen or
alkyl; and R?P is optionally substituted heteroaryl, heterocyclyl or aryl;

e RY o
|
(R1) | ~N 1 |/ NﬁN
n Rn
O}\N N/)\Rz 04‘\[?] N/)\ R2
(ii) A-B together represent R? or R® R

is an aryl or heteroaryl moiety; and/or

(i) L' is ~N(R")-, wherein R* is hydrogen or Ci.ealkyl; n is 0-3; R! is —
(CR'CR'B);X(CR'*CR'®), wherein X is absent, -NR'®)-, -NH-, -O-, -C(=0)-, -
N(R'®)C(=0)-, -C(FO)NR'®)-, -C(=0)(cis or trans alkenyl)-, -NR')C(=O)(cis or
trans alkenyl)-, -C(=0)alkynyl-, NR'©)C(=0)alkynyl-, -
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NR!O)C(=0)alkynyINR'€)-, NR')C(=O)NR')-, NR'©)S(=0);-, -S(=0)NR')-
or -S(=0);-; and —Y-L2-Z together represent a moiety having the structure:
(RW>p\
XX
| /\__ORV

%

wherein p is 0-4; R’ is optionally substituted phenyl or an optionally

2

substituted 4- to 6-membered heterocyclic ring, wherein said heterocyclic group is
optionally fused to an optionall}; substituted benzene or Cs.gcycloalkyl group; and R
is halogen, cyano, nitro, ~-OCF3, -CF3, hydroxy, Cs.gcycloalkyl, Crsalkoxy, Ci.joalkyl,
Chealkenyl, Cyealkynyl, -C(=O)R", -C(=O)OR’, -OC(=O0)R", -NR'C(=O)R', -
NR'S(=0),NRR?, -NR'C(=0)NR'R?>, -NR'C(=0)OR, _C(=O)NRR’, -NRR’, -
S(=0)NRR?, -S(=0)Cigalkyl-, -(CR™R")(Cs-10ary)-, -(CR"'R")(4 to 10
membered heterocyclic)-, {(CR™R™),C(=0)(CR™'R")(Cs.10a1y1)-, -
(CRMR™),C(=0)(CR"R™)(4 to 10  membered  heterocyclic)-, -
(CR™R"),O(CRY'R")(Cé.10aryl)-, (CRV'R");O(CR"'R™)(4 to 10 membered
heterocyelic)-, (CRY'R™),S(=0)(CRY'R™)(Cs.10ary1)- or -
(CRWIRWZ)qS(=O)j(CRW1RWZ)t(4 to 10 membered heterocyclic)-; wherein j is 0-2; and
q and t are independently 0-5.

3. The compound of claim 1 having the structure:
(R1 /\/(il_l"Y\ L1"‘Y\ LZ/? R4 L1—-Y\L2/Z
BN A e
N 1 = 1y N_ N
(R )n (Rn |
/L AENE NN
2 H 2
@ (IB) a
L1"Y\ L1"’Y\ Lz/ VA
R')n R
)\ /k O)\N N//l\ R
or H
@) @)
4. The compound of claim 1 having the structure:
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ikt L

E N
e
wherein W' is =O-, -S-, -NR™)-, -C(=0)-, -NR""C(=0) or -C(=O)NR™)-
, where R™is hydrogen, aliphatic, heteroaliphatic, alicyclic, heteroalicyclic,

aromatic, heteroaromatic, or acyl; and Alk; is a Cj¢alkylene or C,.¢alkenylene moiety.

5. The compound of claim 1 having the structure:
0O

J

Z
W3

/Y\

W2

B
PR
wherein W? and W* are independently absent, -O- or -NR"Y)-, where RV is

hydrogen, aliphatic, heteroaliphatic, alicyclic, heteroalicyclic, aromatic or

heteroaromatic.
0. The compound of claim 1 having the structure:
R1) L’l"Y\L L‘l"Y\Lz/z \ L1—Y\L2/
n R N

7 SN N ~N
RY 71 | (R"n |
i Py N/) Py N/)

L1"Y\ 1’Y\

‘R“u\ lé f)

or 5

wherein n, R, L', L2, Y and Z are as defined in claim 1.

7. The compound of claim 1 having the structure:
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Ak L2 Alkq. L2
(R") Ay wi Y Nz
n
i ) & 1)
n
07N N7 o)\N N7
W1/Alk1\Y,L2\ W1/A|k1\Y,L2\Z
. H
1R‘N Sy - NNy
RNy Py | J R )nI | J
07N °N 07 "N” °N
H , H or
2

RiN | Sy
o} H N/) :

wherein n, R!, R?, L2, Y and Z are as defined in claim 1; w!is —O-, -N(RWI)-,
-C(=0)- or —C(=O)N(RW1)-, where R"! is hydrogen, alkyl, cycloalkyl, heteroalkyl,
aryl, heteroaryl, -(alkyl)aryl, ~(alkyDheteroaryl or acyl; and Alk; is a substituted or
unsubstituted Cj¢alkylene or Cyealkenylene chain wherein up to two non-adjacent
methylene units are independently optionally replaced by -C(=0)-, -COz-, -
C(=0)C(=0)-, -C(=0)NR"'*-, -OC(=0)-, [OC(=0)NR"'A-, -NRMANR'®-,
NRMANRUBC(=0)-, -NRMAC(=0)-, -NRMACO,-, “NRMAC(=0)NR"E-, -8(=0)-, -
SO, -NRM4S0,-, -SO;NRMA-, -NRMASO;NRME-, -O-, -8-, or -NR""-; wherein
each occurrence of R™4 and RY® is independently hydrogen, alkyl, heteroalkyl,

heterocyclyl, aromatic, heteroaromatic or acyl.

Alkq. L2
VIV1/ YNz

8. The compound of claim 7, wherein ww has one of the
structures:
Ciealkyly 2 Cigalkyl. 12 O C
-~ L — L 1-galkyl 2
NH Yz o YNz N Lyt~
v 5 1 , T or
H
QN AN 2-Z
Crgalkyl
(@ (b) (©) (d)

wherein the C .¢alkyl moiety may be substittued or unsubstituted.
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9. The compound of claim 1 having the structure:
O O

1Y~ Mz L1/Y\ M oz

1 L G3 N G2 N
(R%n IIQWS RW3

\ N =z NN
| Ry |
Oim N) Oél\” N)

2 2

0 0
|_1/Y\GZ/U\N/Z L1/Y\GZ/U\N/Z
4 LW3 H bws
R AN R |/N N R
N N N
(R")q | RY 1 |
oél\N N/) O%N N/)
H , H or
Y
z
L1/Y\G2 l}lv;
R! R
0~ "N N/)
H

wherein n, R!, RY, L!, Y and Z are as defined in claim 1; Gy is absent, O or
NR®; and R™* and R® are independently hydrogen, lower alkyl, lower heteroalkyl,
aryl, heteroaryl, -(alkyl)aryl, -(alkyl)heteroary! or acyl.
10.  The compound of claim 9, wherein -G,C(=0)N(R"?)- is ~C(=O)NH-.

11.  The compound of claim 1 having the structure:
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R1 1 J Z L1 J ) Z
( )n N (RY1) “y (RY1)q
//(\ | R |
~ 2
(o) N/l O)\N N)
H , H )
B o
LR y4 ’ L1 A z
R g (RY"),q N (R
RYA= ] /)N R | \)N
7
0] N N (@) N N
H R or
i
= 12
LB 2
1 Y1
RIN | N (R™)q
0] N N/)
H >

wherein n, R, R, LY 1.2 and Z are as defined in claim 1; q is an integer from
0-2; and J 1 7% and 3 are independently O, S, N, NRY! or CRY!; wherein each
occurrence of R'! is independently hydrogen, alkyl, heteroalkyl, aryl, heteroaryl, -
(alkyDaryl or -(alkyheteroaryl, -OR™’, -SR*, NRY’RY}, -SO,NRY’RY’,
C(=0)NR?R ", halogen, -CN, -NO,, -C(=0)OR ", NRYHC(=0)RY?, wherein each
occcurrence of R¥? and RY® is independently hydrogen, lower alkyl, lower
heteroalkyl, aryl, heteroaryl, -(alkyl)aryl, -(alkyl)heteroaryl or acyl, or R and RY
taken together with the nitrogen atom to which they are attached form a 5-6

membered heterocyclic ring.

; ~ Jz——Jj si
o

12.  The compound of claim 11, wherein (R™)q has one of the following
structures:
RY1
N
O—N
/ \§ )
'—“{&/\L 3 'L'k/ks %
RY1 .
13.  The compound of claim 1 having the structure:
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R Mg 4 (R")q 2
/r‘\/d\ﬁ__l_z /r'\/ \____LZ
(R") § ‘Ijls\ 6/) Sz L J%\ 6/) Sz
H\TLN J /e )
O/l//\N N/) (;)\N N/)
H , H s
(RY‘l)q 4 (RY‘l)q 4
/l/l\/J\h____LZ /rf‘]\ L2
[ ~ 47 N
. L1 J\Js) z L J\Js/) z
N SN c SN
R"; | RY% |
N N/) NN o
(RY‘l)q 4
/r'\/J\T‘_—_LZ
TRz
R1 N J
LI
0] N N)

wherein n, R!, RY, L', L? and Z are as defined in claim 1; q is an integer from
0-3; and J* I and 3% are independently N or CRY": wherein each occurrence of R¥!is
independently hydrogen, alkyl, heteroalkyl, aryl, heteroaryl, -(alkylaryl or
_(alkyDheteroaryl, -ORY, -SRY?>, -NRYRY, -SO,NRR™, -C(=0)NR"*R™?,
halogen, -CN, -NO,, -C(=O)ORY3, —N(RYZ)C(=O)RY3, wherein each occcurrence of
RY? and RY® is independently hydrogen, lower alkyl, lower heteroalkyl, aryl,
heteroaryl, -(alkyl)aryl, -(alkyl)heteroaryl or acyl, or RY? and R taken together with

the nitrogen atom to which they are attached form a 5-6 membered heterocyclic ring.

4
A
ST
, : B
14.  The compound of claim 13, wherein J has the structure:
R™)q (R)q
DN
=
% = or g ?r‘ .
15.  The compound of claim 1 having the structure:
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Alk 12 1— Alkq L2
1 w™ 1 \Z W Nz
(R )n
\N =z N

Ry |
Oél\u N/)

2

H >
1/A|k1@/L2 1/A|k1@/'-2\
Z
R‘i

R (R >n
O)\N N
H or
1/Alk1 LZ\
R
e
0] N N/)
H ;
1
\;\/‘JZ—‘J\ 2 Jf' (RY1)q
B \f\g /_)L ;
wherein Cy is (R™)q or N ;

n, R',R* L? and Z are as defined in claim 1; w!is -O-, -N(RWI)-, -C(=0)- or
—C(=O)N(RW1)-, where RW!' is hydrogen, alkyl, cycloalkyl, heteroalkyl, aryl,
heteroaryl, -(alkyl)aryl, -(alkyl)heteroaryl or acyl; and Alk; is a substituted or
unsubstituted Cj.salkylene or Cpsalkenylene chain wherein up to two non-adjacent
methylene units are independently optionally replaced by -C(=0O)-, -COa-, -
C(=0)C(=0), -C(=0)NR'., -OC(=0)-, -OC(=O)NR"'*-, -NR'NR""-, -
NRUANRMEBC(=0)-, -NRMAC(=0)-, -NRMACO,-, -NRMAC(=0)NRM'®-, -8(=0)-, -
SO,-, -NR4S0,-, -SO,NRMA., -NRMAS0,NRME-, -O-, -S-, or -NR"'A-; wherein
each occurrence of R' and R™P is independently hydrogen, alkyl, heteroalkyl,
heterocyclyl, aromatic, heteroaromatic or acyl; q is an integer from 0-3; J 1 7% and PP
are independently O, S, N, NRY! or CRY'; J*, J° and J° are independently N or CRY,
wherein each occurrence of RY! is independently hydrogen, alkyl, heteroalkyl, aryl,
heteroaryl, -(alkyD)ary! or -(alkyl)heteroaryl, -ORY?, -SR¥?, -NR’R**, -SO,NR "R,
-C(=0)NRY?RY?, halogen, -CN, -NO,, -C(=0)OR %, -N(R**)C(=0)R**, wherein each
occcurrence of RY? and R’ is independently hydrogen, lower alkyl, lower
heteroalkyl, aryl, heteroaryl, -(alkyl)aryl, -(alkyl)heteroaryl or acyl, or RY? and RV
taken together with the nitrogen atom to which they are attached form a 5-6

membered heterocyclic ring.
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16.  The compound of claim 1 having the structure:
RW3 RW3

| |
Gy N G2 N
L o} L1 o}

(R1)n\/\/(L
=N Z <N
é[ | RY—= |l
0” N N/) o//l\N N/)
H R H s
RW3 RW3
} |
Gz N\ Gg N\
L1@/ Tc]; z . L1/@/ \[c])/ z
RY
RO I\)N R /N]fgj’
O)\N N7 O)\N N7
H s H or

RU_NA

N
H
L e
J<j<)/ S (A
SN LY B ;
wherein Cy is (R™q or ~e ;
wherein n, R, R* L! and Z are as defined in claim 1; q is an integer from 0-3;
J', 1% and 3% are independently O, S, N, NRY! or CRY}; I, 3° and J¢ are independently
N or CRY!, wherein each occurrence of RY! is independently hydrogen, alkyl,
heteroalkyl, aryl, heteroaryl, -(alkyDaryl or -(alkylheteroaryl, -ORY, -SRY’, -
NRYZRY?, -SO,NRYRY?, -C(=0)NR'’R™, halogen, -CN, -NO, -C(=0)OR™’, -
N(RYZ)C(=O)RY3 , wherein each occcurrence of RY? and RY® is independently
hydrogen, lower alkyl, lower heteroalkyl, aryl, heteroaryl, -(alkyDaryl, -
(alkyDheteroaryl or acyl, or RY? and RY? taken together with the nitrogen atom to
which they are attached form a 5-6 membered heterocyclic ring; G is absent, O or
NR%: and R"? and R? are independently hydrogen, lower alkyl, lower heteroalkyl,

aryl, heteroaryl, -(alkyl)aryl, -(alkyl)heteroaryl or acyl.
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17.  The compound of claim 1 having the structure:
(RY1 )q (RY1 )q
Alk 1 FI{WB 1 RW3
2\- -
— 1. J J\ G N 1/A|k1 J2 J\ G Ill

w ] 2 ~ w 2 ~
RYn z ! z
(;E\ 8 T -
07 N N/)
H

(R*)n—//l—\/ )
(@) |I:l| N

Y1 Y1
(R"")q (R")q ”
Ak g2ld! Ews Ak 32190 E
w! P2 NN w Xy 2~n/ ~
z H z
1R1N SN J\/ T(l)/ NSy JV o
(Rn | R\ 7™ |
o)\N N/) Oéj\N N/)
H i H
(RY"

wherein n, R, R and Z are as defined in claim 1; W' is —O-, -NR"")-, -C(=0)- or -
C(=O)N(RW1)-, where RY! is hydrogen, alkyl, cycloalkyl, heteroalkyl, aryl,
heteroaryl, -(alkylaryl, -(alkyDheteroaryl or acyl; and Alk; is a substituted or
unsubstituted Cealkylene or Cj.ealkenylene chain wherein up to two non-adjacent
methylene units are independently optionally replaced by -C(=0)-, -COz-, -
C(=0)C(=0)-, -C(=O)NR''*., -OC(=0)-, -OC(=ONRMA, NRMANRMP-,

NRUANRMBC(=0)-, -NRMAC(=0)-, -NRMACO,-, -NRMAC(=0)NR"'"-, -S(=0)-, -
SOy, -NRM480,-, -SO,NRMA-, -NRMASO,NRMP., -0-, -8-, or -NR"A-; wherein
each occurrence of R“# and R“'® is independently hydrogen, alkyl, heteroalkyl,
heterocyclyl, aromatic, heteroaromatic or acyl; q is an integer from 0-3; J L 7% and P
are independently O, S, N, NRY! or CRY'; wherein each occurrence of RY! is
independently hydrogen, alkyl, heteroalkyl, aryl, heteroaryl, -(alkylaryl or -
(alkyD)heteroaryl, -ORY?, -SR¥?, NRY’RY?, -SO,NR"’R", -C(=0)NRY’R¥*, halogen,
-CN, -NO,, -C(=0)ORY?, -N(R*®)C(=0)R", wherein each occcurrence of RY? and
RY? is independently hydrogen, lower alkyl, lower heteroalkyl, aryl, heteroaryl, -
(alkyl)aryl, -(alkyl)heteroaryl or acyl, or RY? and RY? taken together with the nitrogen
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atom to which they are attached form a 5-6 membered heterocyclic ring; G; is absent,
O or NR%; and R" and R® are independently hydrogen, lower alkyl, lower
heteroalkyl, aryl, heteroaryl, -(alkyl)aryl, -(alkyD)heteroaryl or acyl.

i
. \IJZ d %
15
18.  The compound of claim 17, wherein (R™)q has one of the following
structures:
RY']
O—N N‘ﬁf
I\ s
1*{&2' § ﬁ%/ks %
RY? .
19.  The compound of claim 1 having the structure:
(RY'|)q . (RY1)q
, w3 4 w3
Alk1—“/—\J\§-—G E Alkr“i\ J\\—G E
[ 2 [ 2
1 R T 2 w2z
(R'n 0 O
ﬁ () GO
n
07N N//I PN N/)
H , H )
Y1
(R )q .J4 RW3
Ak T, N
1) 2
W1/ JS\JGJ T‘/ \Z
R4 O
N SN
(R |
o)\H N/)
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Y1
R g JA RW3
R I
W1/ 5\;_]6/) Z\H/ ~
H 0
N
SN
(RMs |
OéI\N N/)
H or
Y1
R )q .J4 RW3
A2 g,
- Il5 _
W1 \JGJ \[(])/ ~
1
Ty
07 N N7
H

wherein n, R!, R* and Z are as defined in claim 1; W' is —0-, -NR"")- , -C(=0)- or -
C(=O)N(RW1)—, where RW!' is hydrogen, alkyl, cycloalkyl, heteroalkyl, aryl,
heteroaryl, -(alkyl)aryl, -(alkyDheteroaryl or acyl; and Alk; is a substituted or
unsubstituted Cj.galkylene or Cj.ealkenylene chain wherein up to two non-adjacent
methylene units are independently optionally replaced by -C(=0)-, -COy-, -
C(=0)C(=0)-, -C(=O)NRMA., -OC(=0)-, -OC(=O)NR'*-, -NR'“NR'".,
NRMANRMBC(=0)-, -NRMAC(=0)-, -NRMACO;,-, -NRMAC(=0)NR"'P-, -8(=0)-, -
SO,-, -NRMAS0,-, -SO,NRMA-, NRMAS0,NRME-, -O-, -S-, or -NR"'A-; wherein
each occurrence of RM* and R® is independently hydrogen, alkyl, heteroalkyl,
heterocyclyl, aromatic, heteroaromatic or acyl; q is an integer from 0-3; J*, J° and J°
are independently N or CRY!, wherein each occurrence of RY! is independently
hydrogen, alkyl, heteroalkyl, aryl, heteroaryl, -(alkyl)aryl or -(alkyl)heteroaryl, -ORY?,
-SR¥, .NRY2R %, -SO,NR V2R Y, -C(=0)NR*?R ">, halogen, -CN, -NO, -C(=0)ORY?,
—N(RYZ)C(=O)RY3, wherein each occcurrence of RY? and RY® is independently
hydrogen, lower alkyl, lower heteroalkyl, aryl, heteroaryl, -(alkylaryl, -
(alkyl)heteroaryl or acyl, or RY? and R taken together with the nitrogen atom to
which they are attached form a 5-6 membered heterocyclic ring; G, is absent, O or
NR®; and RY? and R®* are independently hydrogen, lower alkyl, lower heteroalkyl,
aryl, heteroaryl, -(alkyl)aryl, -(alkyl)heteroaryl or acyl.
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4o / (RY g
20.  The compound of claim 19, wherein J\J6 has the structure:
o
N
21.  The compound of claim 1 having the structure:
(R1) L1"Y\ 1"‘Y\ L1“’Y\ L2/ z
n
\ >N ~N
I R"); ) |
07 >N N‘J ‘A\ /J N N‘J
H s H 2
H L1"Y\ L1‘Y\
N R!
o N
RYi— I r
04$\” NéJ LN / .

wherein L2 is absent and Z is:

— _(R%Y),, 21y
?S\/’/(/Z ) ;\L/)‘///\@(R )

Het )\ Het
or 5

n, R, R, L' and Y are as defined in claim 1; the “D” cyclic moiety is a 6-membered
aromatic ring comprising from 0-4 nitrogen atoms; each “Het” moiety independently
represents a fully or partially saturated or unsaturated S-membered ring comprising 1-
4 heteroatoms selected from N, O and S; m is an integer from 0-6; and each
occurrence of R?! is independently hydrogen, alkyl, heteroalkyl, aryl, heteroaryl, -
(alkyDaryl, -(alkylheteroaryl, -OR%, -SR%, -N(R®), -SO;NR™),, -SOR¥-
C(=0)N(R?),, halogen, -CN, -NO,, -C(=0)OR?, NR®)C(=0)R* or

N(RZZ)SOZRm; wherein each occcurrence of R?* and R? is independently hydrogen,
lower alkyl, lower heteroalkyl, aryl, heteroaryl, -(alkyl)aryl, -(alkyDheteroaryl, acyl;
or any two occurrences of R?, taken together with the nitrogen atom to which they
are attached (e.g., N(R*%),), form a substituted or unsubstituted heterocyclic moiety;
and R* is alkyl, heteroalkyl, aryl, heteroaryl, -(alkyl)aryl, or -(alkyDheteroaryl; and
wherein any two adjacent occurrence of R*' may form a fused 5- to 6-membered aryl,

heteroaryl or heterocyclic ring.
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22.  The compound of claim 21, wherein 1.2 is absent and Z is a moiety having one

of the following structures:

=\ RZ N=— g2t 7RZ1
HN -5 Pt HN )
\ HN’ﬁ_\/N N\ /

wherein R?' is hydrogen, halogen, lower alkyl, lower heteroalkyl, lower
haloalkyl, aryl, heteroaryl, -OR?, -SR* or -N(R*),; wherein each occcurrence of R%
is independently hydrogen, lower alkyl, lower heteroalkyl, aryl, heteroaryl, -
(alkyl)aryl, -(alkyDheteroaryl, acyl; or any two occurrences of R?, taken together
with the nitrogen atom to which they are attached (e.g., N(R?),), form a substituted or

unsubstituted heterocyclic moiety.
23.  The compound of claim 22, wherein 1.2 is absent and Z is a moiety having one

of the following structures:

RZ1 \<Rz1 X
N-— [e——

HN AN\ N HN@
&E/Q\N g QJ E/A\N N

wherein X is halogen and R%! is halogen, lower alkyl or lower haloalkyl.
24.  The compound of claim 23 wherein R?! is —CF; or tert-butyl, and X is F or Cl.

25.  The compound of claim 22 wherein Z is a moiety having one of the following

structures:
H H H
N CF3 N N CF N N\ CF3
2ROV G O
N N —
R N R :

wherein R is —CF; or tert-butyl.

26.  The compound of claim 1 having the structure:
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= _(R?),

(R1 )n W1/ \&)\/:;t\/\/z

wherein n, R! and R* are as defined in claim 1; w!is —O-, -N(RWI)- , -C(=0)-
or —C(=O)N(RW1)-, where RY! is hydrogen, alkyl, cycloalkyl, heteroalkyl, aryl,
heteroaryl, -(alkyl)aryl, -(alkyDheteroaryl or acyl; and Alk; is a substituted or
unsubstituted Cj.¢alkylene or Cj.¢alkenylene chain wherein up to two non-adjacent
methylene units are independently optionally replaced by -C(=0)-, -COy-, -
C(=0)C(=0)-, -C(=O)NR'A., -OC(=0)-, -OC(=O)NR"'“-, NRUMANRME.
NRMANRLBC(=0)-, -NRMAC(=0)-, -NRMACO,-, -NRMAC(=0)NR"'-, -§(=0)-, -
SO,-, -NRAS0,-, -SO,NRMA., .NRMASO,NRME-, -0-, -S-, or -NR"'4-; wherein
each occurrence of R¥'™ and R™P is independently hydrogen, alkyl, heteroalkyl,

heterocyclyl, aromatic, heteroaromatic or acyl; the “D” cyclic moiety is a 6-
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membered aromatic ring comprising from 0-4 nitrogen atoms; each “Het” moiety
independently represents a fully or partially saturated or unsaturated 5S-membered ring
comprising 1-4 heteroatoms selected from N, O and S; m is an integer from 0-6; and
each occurrence of R%! is independently hydrogen, alkyl, heteroalkyl, aryl, heteroaryl,
~(alkyDaryl, -(alkyDheteroaryl, -OR?, -SRZ, -N(R™), -SONR™), -SO,R# -
C(=0)N(R™),, halogen, -CN, -NO, -C(=0)ORZ, NR™CEOR” or

N(RZZ)SOZRZ4; wherein each occcurrence of R? and R% is independently hydrogen,
lower alkyl, lower heteroalkyl, aryl, heteroaryl, -(alkyl)aryl, -(alkyDheteroaryl, acyl;
or any two occurrences of R*, taken together with the nitrogen atom to which they
are attached (e.g., N(R?),), form a substituted or unsubstituted heterocyclic moiety;
and R# is alkyl, heteroalkyl, aryl, heteroaryl, -(alkyl)aryl, or -(alkyDheteroaryl; and
wherein any two adjacent occurrence of R* may form a fused 5- to 6-membered aryl,

heteroaryl or heterocyclic ring.

27.  The compound of claim 26 having the structure:

__Alky
R1)n WU RZ1)m

Ak ON
W1 \&)\(N (RZ1)
\ /X m
RY T |
04]\” N/)
Alky PN
R4 WA S
N SN N
R" L
o) ﬁ N
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Alkq O-N
-~ H
H W‘1 \WN (RZ1)m
N \ T
(R1) __L/_ | N N .
NN
H or
/A|k1 O-N H
! N\ ! N RZ1
R N \ \/( )
j//: | N N / N
0 N N/)
H

wherein W' is —O-, -NR"")- , -C(=0)- or ~—C(=O)N(RW1)-, where RV! is hydrogen,
alkyl, cycloalkyl, heteroalkyl, aryl, heteroaryl, -(alkyDaryl, -(alkyl)heteroary! or acyl;
and Alk; is a substituted or unsubstituted Cjealkylene or Cyealkenylene chain
wherein up to two non-adjacent methylene units are independently optionally replaced
by -C(=0)-, -CO,-, -C(=0)C(=0)-, -C(=0)NR"'*-, -OC(=0)-, -OC(=0)NRMA., -
NRUANRME-, NRMANRLBC(=0)-, NRMAC(=0)-, NRMACO,-, )
NRMAC(=0)NRYE., -§(=0)-, -SO,-, -NRM4S0;-, -SO,NRMA-, -NR"'*SO,NR*'-, -
O-, -S-, or -NRLlA-; wherein each occurrence of RM# and RMB s independently
hydrogen, alkyl, heteroalkyl, heterocyclyl, aromatic, heteroaromatic or acyl; m is an
integer from 0 to 3; each occurrence of R%! is independently hydrogen, alkyl,
heteroalkyl, aryl, heteroaryl, -(alkyl)aryl or -(alkyDheteroaryl, -OR??, -SR%, -
NRZR?, -SO,NRPRZ, -SO,R¥, -C(=O)NR“R”, halogen, -CN, -NOj, -
C(=0)OR?, NR¥)C(=0)R?, wherein each occcurrence of R” and R* is
independently hydrogen, lower alkyl, lower heteroalkyl, aryl, heteroaryl, -(alkyl)aryl,
-(alkyl)heteroaryl or acyl, or R?? and R® taken together with the nitrogen or carbon
atom to which they are attached form a 5-6 membered heterocyclic, aryl or heteroaryl

ring; and R# is alkyl, heteroalkyl, aryl, heteroaryl, -(alkyl)aryl, or ~-(alkyl)heteroaryl.

28.  The compound of claim 27 wherein the compound has one of the following

structures:
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wherein R is lower alkyl, lower diaminoalkyl or lower alkyl and R™ is lower

alkyl.

29. The compound of claim 28 wherein R?'is -CF; and RM is methyl.

30.  The compound of claim 26 having the structure:

Ak
(RMn ‘IL W { N, (R0

2

__Alky
W{/ (RZ1 )m

R )\ )
Ak PN
W WN N (RZY)
R A S
N SN N /
(R")x » =N
0] H N
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W@/(Rm)m

or

__Alks

(R’ )né]\

wherein W' is —O-, -N@RY)- , -C(=0)- or -C(=O)NR™")-, where R™" is hydrogen,
alkyl, cycloalkyl, heteroalkyl, aryl, heteroaryl, ~(alkyl)aryl, -(alkyl)heteroaryl or acyl;
and Alk; is a substituted or unsubstituted Cj.calkylene or C,.¢alkenylene chain
wherein up to two non-adjacent methylene units are independently optionally replaced
by -C(=0)-, -COy-, -C(=0)C(=0)-, -C(=0)NR"'4-, -OC(=0)-, -OC(=0)NRM4., -
NRUANRME., NRMANRMBC(=0)-, NRMAC(=0)-, NRYACO,-, )
NRMAC(=0)NRME., -§(=0)-, -SO,-, -NR"'480,-, -SO,NRM™, “NRMAS0,NRME.,

O-, -S-, or -NRMA.: wherein each occurrence of R4 and R™B is independently
hydrogen, alkyl, heteroalkyl, heterocyclyl, aromatic, heteroaromatic or acyl; m is an
integer from 0 to 3; each occurrence of R# is independently hydrogen, alkyl,
heteroalkyl, aryl, heteroaryl, -(alkyl)aryl or -(alkyDheteroaryl, -OR?, -SR%,

NRZRZ, -SO,NRZRZ, -SOR%, -C(=0)NR®R™, halogen, -CN, -NO, -
C(=O)ORZ3, -N(RZZ)C(=O)RZ3, wherein each occcurrence of R” and R* is
independently hydrogen, lower alkyl, lower heteroalkyl, aryl, heteroaryl, -(alkyl)aryl,
-(alkyl)heteroaryl or acyl, or R?? and R% taken together with the nitrogen or carbon
atom to which they are attached form a 5-6 membered heterocyclic, aryl or heteroaryl

ring; and R%* is alkyl, heteroalkyl, aryl, heteroaryl, -(alkyl)aryl, or -(alkyl)heteroaryl.

31.  The compound of claim 30 wherein the compound has one of the following

structures:
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wherein R?! is lower alkyl or lower alkyl and R is lower alkyl.

l

32.  The compound of claim 31 wherein R?'is t-Buand R* is methyl.

33.  The compound of claim 1 having the structure:

0 O
Ak g Ak o
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wherein n, R' and R* are as defined in claim 1; Z is an aryl, heteroaryl or heterocyclic
moiety; W' is —O-, -NR"')- , -C(=0)- or ~C(=0)NR"")-, where R"" is hydrogen,
alkyl, cycloalkyl, heteroalkyl, aryl, heteroaryl, -(alkyl)aryl, -(alkyDheteroaryl or acyl;
and Alk; is a substituted or unsubstituted Cj.salkylene or C,¢alkenylene chain
wherein up to two non-adjacent methylene units are independently optionally replaced
by -C(=0)-, -CO,-, -C(=0)C(=0)-, -C(=0)NR"'*-, -OC(=0)-, -OC(=0)NRM4.,

NRUANRME., NRMANRLBC(=0)-, NRMAC(=0)-, NRYACO,-, 3
NRUAC(=0)NRME., -§(=0)-, -80,-, -NRM480,-, -SO,NR"-, NRMAS0,NR"'"-, -
O-, -S-, or -NRLIA—; wherein each occurrence of RM# and RUEB g independently

hydrogen, alkyl, heteroalkyl, heterocyclyl, aromatic, heteroaromatic or acyl.

34,  The compound of claim 33 having the structure:
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O)\N N/)
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(GE™

wherein W' is —O-, -N(RYY)- , -C(=0)- or —C(=0)NR™")-, where R"" is hydrogen,
alkyl, cycloalkyl, heteroalkyl, aryl, heteroaryl, -(alkyl)aryl, -(alkyl)heteroaryl or acyl;
and Alk; is a substituted or unsubstituted Ci.salkylene or C,.¢alkenylene chain
wherein up to two non-adjacent methylene units are independently optionally replaced
by -C(=0)-, -CO,-, -C(=0)C(=0)-, -C(=0)NR"'A-, -0C(=0)-, -OC(=O)NRMA.| -
NRUANRVB.,  NRUANRUBC(=0)-,  -NRMAC(=0)-,  -NR"ACOp, -
NRMAC(=0)NRLIE-, -§(=0)-, -S0,-, -NR'4S0,-, -SO;NRM4-, -NR"'*SO,NR"%-, -
O-, -S-, or NRMA.. wherein each occurrence of R4 and RY® is independently
hydrogen, alkyl, heteroalkyl, heterocyclyl, aromatic, heteroaromatic or acyl; m is an
integer from 0 to 3; each occurrence of R% is independently hydrogen, alkyl,
heteroalkyl, aryl, heteroaryl, -(alkyDaryl or -(alkyDheteroaryl, -OR*, -SR%, -
NRZRZ, -SO,NRRZ, -SO,R%, -C(=0)NR®R”, halogen, -CN, -NO, -
C(=0)OR?, -NR™)C(=0)R™, wherein each occcurrence of R* and R® is
independently hydrogen, lower alkyl, lower heteroalkyl, aryl, heteroaryl, -(alkyl)aryl,
-(alkyl)heteroaryl or acyl, or R?? and R taken together with the nitrogen or carbon
atom to which they are attached form a 5-6 membered heterocyclic, aryl or heteroaryl

ring; and R# is alkyl, heteroalkyl, aryl, heteroaryl, -(alkyl)aryl, or -(alkyl)heteroaryl.

35. The compound of claim 34 wherein the compound has one of the following

structures:
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wherein R?! is halogen or lower alkyl, X is halogen and R is lower alkyl.

36.  The compound of claim 35 wherein R%! is CI or methyl and R is methyl.

37.  The compound of claim 1 having the structure:
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wherein n, R' and R* are as defined generally and in classes and subclasses herein; Z
is an aryl, heteroaryl or heterocyclic moiety; w! is —0-, -NRYYH- , -C(=0)- or -
C(=O)N(RW1)-, where RY! is hydrogen, alkyl, cycloalkyl, heteroalkyl, aryl,
heteroaryl, -(alkyl)aryl, -(alkyl)heteroaryl or acyl; and Alk; is a substituted or
unsubstituted Cjgalkylene or Cpealkenylene chain wherein up to two non-adjacent
methylene units are independently optionally replaced by -C(=0)-, -COsz-, -
C(=0)C(=0)-, -C(=0)NR"'*-, -OC(=0)-, -OC(=0)NR"'., -NRMANRME.,

NRMANRMBC(=0)-, -NRMAC(=0)-, -NRY4CO»-, NRMAC(=0)NRM'E-, -8(=0)-, -
SO,-, -NRM4S0,-, -SO,NRMA., -NRMASO,NRME-, -O-, -8-, or -NR"'A; wherein
each occurrence of R¥4 and R'® is independently hydrogen, alkyl, heteroalkyl,

heterocyclyl, aromatic, heteroaromatic or acyl.

38.  The compound of claim 37 having the structure:
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wherein n, R' and R* are as defined generally and in classes and subclasses herein; W'
is —0-, N®Y)- , -C(=0)- or —C(=O)NR"")-, where R"' is hydrogen, alkyl,
cycloalkyl, heteroalkyl, aryl, heteroaryl, ~(alkyD)aryl, -(alkyl)heteroaryl or acyl; and
Alk; is a substituted or unsubstituted Ci.salkylene or C,.¢alkenylene chain wherein up
to two non-adjacent methylene units are independently optionally replaced by -
C(=0)-, -COp-, -C(=0)C(=0)-, -C(=O)NR"'-, -OC(=0)-, -OC(=0)NRMA.,

NRUANRUE., NRUANRMBC(=0)-, NRMAC(=0)-, NRY4CO,-, )
NRUAC(=0)NRYE-, -§(=0)-, -SOz-, -NR"'*S0,-, SO,NRMA. .NRMASO,NRME.., -
O-, -S-, or NRMA.: wherein each occurrence of RY4 and RMP is independently

hydrogen, alkyl, heteroalkyl, heterocyclyl, aromatic, heteroaromatic or acyl; m is an
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integer from 0 to 3; each occurrence of R”' is independently hydrogen, alkyl,
heteroalkyl, aryl, heteroaryl, -(alkyaryl or -(alkyDheteroaryl, -OR?, -SR%, -
NRZR®, -SO,NRZR?, -SO,R¥, -C(=0)NR”R”, halogen, -CN, -NOz, -
C(=O)ORZ3, -N(RZZ)C(=O)RZ3 , wherein each occcurrence of R? and R® is
independently hydrogen, lower alkyl, lower heteroalkyl, aryl, heteroaryl, -(alkylaryl,
~(alkyl)heteroaryl or acyl, or R% and R? taken together with the nitrogen or carbon
atom to which they are attached form a 5-6 membered heterocyclic, aryl or heteroaryl

ring; and R% is alkyl, heteroalkyl, aryl, heteroaryl, ~(alkyl)aryl, or -(alkyl)heteroaryl.

39.  The compound of claim 38 having the structure:

CX3
O- RZ1
o H L Y
\
N
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Sy R H
0~ °N N/)
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CX3 CX3 71
H O-N o RZ1 o M O-N O R
N
L1 RrR* L1
0“ >N N/) O)\N N/)
H , )
CX3
O-N o RZ!

or

w—«@r

2

i

wherein RZ! is halogen or lower alkyl, X is halogen and R is lower alkyl.

40.  The compound of claim 39 wherein R%! is Cl or methyl and R™ is methyl.
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41.  The compound of any one of claims 1-3, 6-7, 9, 11, 13, 15-17, 19, 21, 26, 27,
30, 33, 33, 37 and 38 wherein n is 1 and R! is hydrogen, halogen, heterocyclyl, aryl or

heteroaryl.
42.  The compound of claim 41 wherein n is 0.

43.  The compound of claim 21, 26, 27, 30, 34 or 38 wherein m is 1 and R”! is

halogen, lower alkyl or lower haloalkyl.

44.  The compound of claim 1 wherein Z is one of the following structures:

0O
iy
RZ1 X N RZ2 N —
| /@ 7\ HN B\ 21
L‘z,_/@/ K/Ej «,71 N/ 5_% r\?\_O)\Rm N/ R

wherein X is halogen; RZ! is substituted or unsubstituted lower alkyl; and R%

is hydrogen, halogen or substituted or unsubstituted lower alkyl.

45.  The compound of claim 44 wherein Z is one of the following structures:

CFs CF

3 CF3 CF3 CFs
Me Cl N N Me X cl
B » P
% £ Y %N wONT

46.  The compound of claim 1 wherein L? is absent and Z is a moiety having one

of the following structures:
X

—_—

CX3 N\<RZ1 N=— C)i3
W, o Wy Sy

wherein R%! is lower alkyl; X is halogen; and R?? is —CX; or lower alkyl.

47.  The compound of claim 46 wherein L is absent and Z is a moiety having one

of the following structures:
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wherein R is —CF3 or tert-butyl.

48.  The compound of claim 15 or 16 wherein Cy has one of the following

structures:

RY1 RMyq (R"T)q

%J%—h\]}; N-& l\\ * l\/*N
' )
RY1 ,'EAS 2_, N o K Y

49, The compound of claim 4, 15, 17, 19, 26, 27, 30, 33, 34, 37 or 38 wherein -
WLAIk;- is -NHC .¢alkyl-, —OCy.6alkyl-, —C(=0)Cj.galkyl- or —C(=0)NHC.¢alkyl-;

wherein the Ci.salkyl moiety may be substittued or unsubstituted.

50.  The compound of claim 8 or 49 wherein the Ci.¢alkyl is —CHy- or —CH(RLI)-;

wherein R"' is lower alkyl.

51.  The compound of claim 50 wherein the Ci¢alkyl is —CHy- or —~CHR")-;

wherein R™ is lower alkyl.

52.  The compound of claim 9, 16, 17 or 19 wherein —GZC(=O)N(RW3)- is —
C(=0)NH-, ~OC(=0)NH-, or -NHC(=O)NH-.

53.  The compound of claim 52 wherein -G,C(=O)NR"?)- is ~C(=O)NH-.

54,  The compound of any one of claims 1,6,7,9, 11,13, 15,16, 17, 19, 21, 26-
31, 33-34 and 37-38 wherein R* has the structure:

e
N_ &
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55. A composition comprising an effective amount of compound of any one of

claims 1-54, and a pharmaceutically acceptable carrier, adjuvant, or vehicle.

56.  The composition of claim 55, wherein the compound is present in an amount

to detectably inhibit RAF protein kinase activity.

57.  The composition of claim 55, additionally comprising a therapeutic agent
selected from a chemotherapeutic or anti-proliferative agent, an anti-inflammatory
agent, an immunomodulatory or immunosuppressive agent, a neurotrophic factor, an
agent for treating cardiovascular disease, an agent for treating destructive bone
disorders, an agent for treating liver disease, an anti-viral agent, an agent for treating
blood disorders, an agent for treating diabetes, or an agent for treating

immunodeficiency disorders.

58. A method of inhibiting RAF kinase activity in:
(a) a patient; or
(b) a biological sample;
which method comprises administering to said patient, or contacting said biological
sample with:
a) a composition of claim 55; or

b) a compound of any one of claims 1-54.

59.  The method of claim 58, wherein the method comprises inhibiting RAF kinase

activity.

60. A method of treating or lessening the severity of a disease of condition
selected from a proliferative disorder, a cardiac disorder, a neurodegenerative
disorder, an autoimmune disorder, a condition associated with organ transplant, an
inflammatory disorder, an immunologically mediated disorder, a viral disease, or a
bone disorder, comprising the step of administering to said patient:

a) a composition of claim 55; or

b) a compound of any one of claims 1-54.
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61.  The method according to claim 60, comprising the additional step of
administering to said patient an additional therapeutic agent selected from a
chemotherapeutic or anti-proliferative agent, an anti-inflammatory agent, an
immunomodulatory or immunosuppressive agent, a neurotrophic factor, an agent for
treating cardiovascular disease, an agent for treating destructive bone disorders, an
agent for treating liver disease, an anti-viral agent, an agent for treating blood
disorders, an agent for treating diabetes, or an agent for treating immuncdeficiency
disorders, wherein:

said additional therapeutic agent is appropriate for the disease being treated;

and

said additional therapeutic agent is administered together with said

composition as a single dosage form or separately from said composition as part of a

multiple dosage form.
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