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METHODS FOR TREATING HCV INFECTION

This application claims the benefit of and priority to U.S. Provisional Patent
Application Serial No. 61/820,479 filed 0? May 2013, which is hereby incor porated herein
by reference in itsentirety.

BACKGROUND OF THE INVENTION

Hepatitis C virus (HCV) infection is amajor global healtf problem with an
estimated {50-200 million people having been infected worldwide. According to the World
Health Organization, 3to 4 million new infections occur each year. The onset of HCV
iné ction is often insidious, with anorexia, vague abdominal discomfort, nausea and
vomiting, fever and fatigue, progressing to jaundice i about 25% of patients. Of those
exposed to HCV, about 40% recover fully whether they develop symptoms or not.
However, the majority of HCV-mfeeted individuals develop chronic infection, which often
leads to serious liver disease, including fibrosis and steatosis. About 20% of patients with

chronic HCV infection develop liver cirrhosis, of which up to 20% develop liver cancer.

Chronic HCV infection isthe leading cause for liver transplantations.
Unfortunately, liver transplantation is not a cure for hepatitisC; viral recurrenceis ai
invariable problem and leading cause of graft loss. No vaccine protecting against HCV is
available to date partially because the virus comes in many forms and constantly mutates
leading to " swarms" of closely related viral genomic sequences (often referred to as quasi-
species). The rational.es for treatment of chronic hepatitis are to reduce inflammation,
preventing progression to fibrosis. Current therapies include administration of ribavirin
and/or interfcron-alpha (IFN-«), two non-specific anti-viral agents. Combination therapy
results in better treatment responses than mono therapy. For example, using a combination
treatment of pegyiated 1FN-a and ribavirin, persistent clearance is.achieved in about 50%
patients with chronic hepatitis C. However, alarge number of patients have
contraindications to one of the components of the combination, cannot tolerate the
treatment, do not respond to {FN therapy at al, or experience a relapse when administration
is stopped. In addition to limited efficacy and substantial side effects such as neutropenia,
haemotytic anemia and severe depression, current antiviral therapies are also characterized
by high cost.
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Until recently, the development of more effective therapeutics to combat HCV
infection has been hampered by the lack of acell culture system supporting HCV
replication. Robust production of infectious HCV in cell culture has now been achieved
using aunique HCV genome derived from the blood of a Japanese patient with fulminant
hepatitis :C {JFH-1). The ability of the JFH-I sixain of HCV to release infectious particles in
cell culture (HCVce) and the development of retroviral HCV pseudoparticies (KCV'pp)
have allowed the complete vird life cycle to be explored. This, it tarn, has led to the
development of new antiviral agents targeting HCV protein processing and replication.
However, many of these agents have proved to be toxic and highly susceptible to the
development of viral resistance, suggesting that a different strategy is needed for the
treatment of HCV infection. Moreover, given the health risks imposed on the public and
the economic harms imposed on society by HCV ‘infection, thereisapressing need for
additional methods and agents for preventing and treatment of HCV infection and HCV-

reiated disorders and diseases,

SUMMARY OF THE INVENTION

The present invention relates to methods for treating HCV infection in a subject
(e.g., amammal) in need thereof. According to the present invention, rhere is provided a
method of treating HCV infection comprising the step of administering to a subject in need

thereof an effective amount of a compound that inhibits one or more RAF kinases..

in some embodiments, . the compound suitable for use in the methods of the present
invention isan inhibitor of one or more RAF kinases selected from A~RAF, B-RAF and C-
RAF. In certain embodiments of the invention, the RAF inhibitor is selected from
compounds described and referredtoin U.S. Patents 7,235,576 and 7,351,834, and
International Patent Application Publications WO 02/24680, WO 2006/024834, WO
2008/147782, and WO 2009/1 17080 (ail of which are incorporated herein by reference for
their disclosure of RAF inhibitors). In certain embodiments of the invention, the RA.F
inhibitor is selected from sorafenib, CF.P32496, Raf-265, regorafentb, SB-590885, and AZ-
628 (structures shown below),

In accordance w:th another aspect of the present invention, there isprovided a
method. for treating HCV infection in a subject in need thereof, the method comprising

administering to said subject: an RAF inhibitor or a pharmaceutically acceptable salt thereof

o
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conjointly with at ieast one additional therapeutic agent. in some embodiments, the
additional therapeutic agent isan antivira agent. in some embodiments, the additional
therapeutic agent is a current. Sate stage or marketed direct-acting antivira (DAA) agent
that may be useful in treating HCV infection. Suitable antiviral agents include, but are not
limited to, HCV protease inhibitors and HCV polymerase inhibitors (such as ¥N.S3:4A
protease inhibitors and RNA-dependmt RNA polymerase (NS5B) inhibitors), agents
targeting host cel! activities involved it HCV replication and inosine monophosphate
dehydrogenase (IM¥DE) inhibitors. In certain embodiments, the additiona therapeutic
agent isa DAA sdected from Teiaprevir (Vertex), Boceprevir (Merck), TMC435 (Tibotes),
Danoprevir {Genentech/Roche), V aiprevir (Merck), BI201335 (Boe&ringer-ingelheirn),
Marlaprevir (Merck), BMS-650032 (Bristol-Myers Squibb), ABT-450 (Abbott), GS- %431
(Gilead), GS-92S6 (Gilead), MK -3172 (Merck), RG7128 (Genenteeh/IRoche), IDX 84
(idciiix), FSI-7977 or GS-7977 (Pharmasset), PSI-938 (Pharmalset), Tegobuvir (Gilcad},
Filibuvir or FF-00868554 (Pfizer), ANA 598 { Auadys), BI207127 (Boehringer-Ingelheim),
ABT-333 (Abbott), VX-222 (Vertex), BMS-790052, Aiisporivir (Novartis), and SCY-465
(Scyoexis). in certain embodiments, the additional therapeutic agent is GS-7977 or BMS
790052 (structures shown below). in one embodiment, the method of the present disclosure
comprises administering to a subject initeed thereof atherapeutically effective amount of
AZ-628 conjointly with GS-7977 or BMS-790052.

BRIEF_DESCRIPTION OF THE FIGURES

Figure 1 shows pan-RAF kinase inhibitors and their potential targets in the
Kii/RAFFMEK/BRK pathway. The tested inhibitors are shown in bold.

Figure2 shows the antiviral -potency of AZ-628 against HCVpp, Genotype Ib, a
virus-like particle enabling measurement of the ability of a Raf kinase inhibitor to block

HCV entry into cultured human hepatoeytes.

Figure 3 shows the antiviral potency of AZ-628 against HCVee, Genotype 2a, a

replication competent, fully infections form of hepatitis C virus.

Figure 4 shows synergistic antiviral potency measured with AZ-628 and the direct-
acting antiviral GS7977/Sobosuvir, anuclectide analog that inhibits the viral RNA-
dependent RNA polymerase of HCV. The three-dimensional plot displays the synergy

volume data at the 95% confidence interval.

Lad
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Figure 5 shows synergistic antiviral potency against measured with AZ-628 and the
direct-acting antivirai 3M S-79003 2/Daclatasvir, an inhibitor of the non-structural protein
N Sba, which plays avital rolein HCV genomic replication in the host. The three-
dimensional plot displays the synergy volume data at the 95% confidence interval.

DETAILED DESCRIPTION OF THE INVENTION

Definitions

Unless otherwise defined herein, scientific and technical terms used in this
application shall have the meanings that are commonly understood by those of ordinary
skill in theart Generally, nomenclatureused in connection with, and techniques of, cell
and tissue culture, molecular biology, eell and cancer biology, neurobiology,
neinoehemistry, virology, immunology, microbiology, pharmacology, genetics and protein
and nucleic acid chemistry, described herein, are those well known and commonly used in

the art.

The methods and techniques of the present invention are generally performed,
unless otherwise indicated, according to any suitable method, including conventional
methods well known in the art and as described in various general and mor e specific
references that are cited and discussed throughout this specification. See, e.g. Lodish et al.,
"Molecular Cell Biology, 4th ed.", W. H. Freeman & Co., New York (2000); Griffiths et
al., "Introduction to Genetic Analysis, 7thed.", W. H. Freeman & Co., N.Y. (1999); Gilbert
et al., *Developmental Biology, 6th ¢d.", Sinauer Associates, Inc., Sunderland, M A (2000).

Chemistry terms used herein are used according to conventional usage in the art, as
exemplified by "The McGraw-Hill Dictionary of Chemical Terms", Parker S,, Ed.,
M cGraw-Hill, San Francisco, C.A. (1985).

All of the publications, patents and published patent -applications referred to in this
application are specifically incorporated by reference herein. in case of conflict, the present

specification, including its specific definitions, will control.

Throughout this specification, the word " comprise" or variations such as
" comprises' or "comprising” will be understood to imply the inclusion of astated integer
(or components) or group of integers (or components), but not the exclusion of any other

integer (or components) or group of integers (or components).
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The singular forms "a," "an," and “the" include the plurals unless the context clearly

dictates otherwise.

The term "including" isused to mean "including but not limited to". "Including”

and "including but not limited to" are used interchangeably.

The tera: "agent” is used herein to denote a chemical compousd (such as an organic
or inorganic compound, a mixture of chemical compounds), abiological macromolceule
(such as anucleic acid, an antibody, including parts thereof asweil as humanized, chimeric
and humaz antibodies and monoclonal antibodies, aprotein or portion thereof’, eg., a
peptide, alipid, acarbohydrate), or an extract made from biological materials such as
bacteria, plants, fungi, or animal (particularly mammalian) cells or tissues. Agents include,
for example, agents which are known with respect to structure, and those which are not
known with respect to structure. The RAF kinase inhibitory activity of such agents may

render them suitable as "therapeutic agents' * in the methods of this invention.

A "patient”, "subject”, or "individual" are used interchangeably and refer to either a
human or & non-human animal. These terms include mammals, such as humans, primates,
livestock animals (including bovises, poreines, etc.), companion animals (e.g., canines,

felines, etc.) and rodents (e.g., mice and rats).

"Hepatitis C virus™ or "HCV" isasmall (55-65 nm in size), enveloped, positive-
sense single-stranded ®NA virus of the .family #%avivindee. HCV strains are usually
classified into six genotypes and numerous subtypes on the basis of phylogenetic clustering.
The methods of the present invention can be used to treat HCV infection and HCV-reiated

disorders and diseases caused by any strain of the hepatitis C virus.

"HCV infection" as used herein refers to a process during which HCV particles
bind to the cell surfaces of host cells, enter the host cells, proliferate in the host cells, and
then are released outside die cells,

"Treating" a condition or patient refers to taking steps to obtain beneficial or desired
results, including clinical results. Beneficial or desired clinical results include, but are not
limited to, alleviation or amelioration of one or more symptoms associated with HCV-
iiifcction; delay or dowing of that infection; amelioration, palliation or stabilization of that

infection. The present invention provides amethod for treating HCV infection by using



s

WO 2014/182643 PCT/US2014/036877

[813

A

RAF kinase inhibitors. In some embodiments, the antiviral activity of such RAF kinase
inhibitors is due to their ability to block the HLV vira entry into the host- cells. hi some
embodiments, the antiviral activity of such RAF kinase inhibitors is due to their ability to
inhibit viral propagation, reproduction, and/or replication. In some embodiments, the
antiviral activity of such RAF kinase inhibitors is due to their ability to block the viral

release.

"Administering” or "administration of asubstance, acompound or an agent to a
subject can be carried out using any suitable method, such as one of avariety of methods
known to those skilled in the art. For example, acompound or an agent can be
administered, intravenously, arterially, intradermal!?, intramuscularly, ratraperitoneally,
intravenously, subcutaneousiy, ocularly, sublingualy, oraly (by ingestion), intranasaly (by
inhalation), intraspinaiiy, intracereba I!?, and transdermally (by absorption, e.g., through a
skin duct). A compound or agent can also appropriately be introduced by rechargeable or
biodegradable polymeric devices or other devices, e.g., patches and pumps, or formulations,
which provide for the extended,. slow or controlled release of the compound or agent.
Administering can also be performed, for example, once, aplurality -of times, and‘or over
one or more extended periods. In some aspects, the administration includes both direct
administration, including self-administration, and indirect administration, including the act
of prescribing adrug. For example, as'used herein, aphysician who instructs a patient to
self-administer adrug, or to have the drug administered by another and/or who provides a

patient with aprescription for adrug is administering the drug b the patient.

Appropriate methods of administering a substance, acompound or an agent to a
subject will also depend, for example, on the age of the subject, whether the subject is
active or inactive at the time of administering, whether the subject is infected at the time of
administering, the extent of the infection, and the chemical and biological properties of the
compound or agent (e.g. solubility, digestibility, bioavailability, stability and toxicity). in
some embodiments, a compound or an agent ‘is administered orally, e.g., to a subject by
ingestion. {n some embodiments, the orally administered compound or agent isin an
extended release or slow release formulation, or administered using a device for such slow

or extended release.

As used herein, the phrase "conjoint administration" refers to any form of

administration of two or more different therapeutic compounds such that the second

6
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compound is administered while the previousiy administered therapeutic compoitiid is still
effective i the body (e.g., the two compounds are simultaneously effective in die patient,
which may include synergistic effects of the two compounds). For example, die different:
therapeutic compounds can be administered either in the same formulation or in a separate
formulation, either concomitantly or sequentially. Thus, art individual who receives such

treatment can benefit from a.combined effect of different therapeutic compounds.

A "therapeutically effective amount” of adrug or agent is art amount ofa drug or an
agent that, when administered to a subject will have the intended therapeutic effect, e.g.,
treating HCV infection. The full therapeutic ef ect does not necessarily occur by
administration of one dose, and may occur -only after administration of a series of doses.
Thus, a therapeutically effective amount may be administered in one or more doses. The
precise effective amount needed for a subject will depend upon, for example, the subject's
size, health and age, the nature and extent of the infection, and the therapeutics or
combination of therapeutics selected for administration, and the mode of administration.
The skilled worker can readily determine the effective amount for a given situation by

routine experimentation.

"RAF family of kinases', " RAF proteins’, or " RAF kinases', asused herein
interchangeably. include a set of three isozymes, A-RAF, B-RAF, and C-RAF. This family
of kinases has emerged in the past severa years as apromising target for protein-directed
therapies. A-RAF, B-RAF, and C-RAF are protein-serine/ threonine kinases that are related
to retroviral oncogenes discovered in 1983. The murine sarcoma virus 3611 enhances
fibrosarcoma induction in newborn MSF/® mice, and the name RAF corresponds to rapidly
accelerated T bo sarcoma. RAF-1, which was discovered in 1985, is now called C-RAF.
A-RAF was discovered in 1986, and B-RAF was discovered in 1988. B-RAF residue
numbering changed i1 2004 owing to aprior DNA sequencing error. Residues after

position 32, in the original version, were one number short of their actual position.

The RAF proteins ara central components of the mttogen-aetivated. protein kinase
(MARK) pathway that regulates cell proliferation. Elimination of RAF function is
predicted to be art effective treatment for the many cancers initiating with EGFR and Ras
lesions. In particular, the core M APK. pathway is deemed as one of the 1ost common
sources of oncogenic lesions in cancer, Overexpression or mutation of members of the

epidermal growth factor (EGFR) protein family leads to numerous cancers, including

~d
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pancreatic, lung (adenocarcinoma and non-small ceil lung cancer (NSCLC)}, head and neck
sguamous celt cancer, colorectal, glioblastoma, and (for EGFR2/HER2/NEU/ERB B2)
breast cancer, increased expression and/or mutation-based activation of EGFR
hyperactivates itsdownstream effector, Ras. Furthermore, Ras proteins are mutated,
resulting in constitutive activation, i a high percentage of pancreatic, colon, and papillary
thyroid cancers, and are also found in oilier cancers such as NSCLC and others. These
changes in EGFR and Ras lead to a greatly enhanced level of Ras-dependent Raf activation,
which in turn communicates signals downstream to MEK 1/2 and. the MAPKsERK and.
ERK2. Although Ras has other important direct effectors in tumor promotion, including
phosphoinositoi-3-kinase (PI3K) and RalGDS the Raf > MEX > ERK signaling axis is

essential for oncogenesis, based on validation in many systems.

"inhibitor of RAF kinases', "RAF kinase inhibitor" or "RAF inhibitor" refers to any
agent, substance or compound that reduces the activities of one or more RAF kinases. A
substance, or a compound or an agent is an inhibitor of RAF kinases even if it does not
itself bind to aRAF kinase, as long asit causes, or affects the ability of, another compound
or agent to bind RAF, and thus, deactivating the RAF kinase. in some embodiments, a
RAF inhibitor inhibits only one RAF isozyme, such as A-RAF, B-RAF or C-RA.F. in some
embodiments, a RAF inhibitor inhibits more than one RAF isozyme. For instance, it can
inhibit two types or even al three types of the isozymes. In some embodiments, a RAF
inhibitor inhibits both B-RAF and C-RAF. In some embodiments, the RAF inhibitor isa
class | RAF inhibitor, which has cellular selectivity for B-RAF mutations associated with
melanoma, such asV6(E. Such class | inhibitors bind wild-type B-RAF with equal
proficiency to mutant protein in purified form, but selectively target the mutant protein
when present inside ceils. Class | RAF inhibitors include, but are not limited to, PL X 4(:32
and GSK2118436, in some embodiments, the RAF inhibitor is aclass I1 RAF inhibitor,
which does not discriminate mutant B-RAF from their wild-type counterpart. Class I§ RAF
inhibitors include, but are not limited to, sorafemb, RAF-265 and AZ-62%. Inhibitors of
RAF kinases, as used herein, include pharmaceutically acceptable salts, derivatives,

analogs, prodrugs, and polymorphs of the inhibitors thereof.

"Pharmaceutically -acceptable salts' is used herein to refer to an agent or a
compound according to the invention that iis a therapeutically active, non-toxic base and

acid salt form of the compounds. The acid addition sail form of acompound that occurs in
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its free form as a base can be obtained by treating said free base form: with an appropriate
acid such asan inorganic acid, for example, ahydrohalic such as hydrochloric or
hydrobromic, sulfuric, nitric, phosphoric ant! the like; or an organic acid, such as, for
example, acetic, hydroxyacetic, propanoic, lactic, pyruvic, malonic, succinic, maieie,
fumaric, malic, tartaric, citric, methanesu!fonic, ethanesitifonic, benzenesulfonic, p-
toluenresutfonic, cyclic, salicylic, p- aminosalicylic, pamoic and the like. See, e.g., WO
01/062724.

Compounds containing acidic protons itay be converted into their therapeutically
active, non-toxic base addition salt form, e. g. metal or amine salts, by treatment with
appropriate organic and inorganic bases. Appropriate base salt forms include, for example,
ammonium salts, alkali and earth alkaline metal sdlts, €. g. lithium, sodium, potassium,
magnesium, calcium salts and the like, salts with organic bases, e. g. N-methyi-D~
gtucamine, hydrabarnine salts, and salts with amino acids such as, for example, arginine,
lysine and the like. Conversely, said salt forms can be converted into the free forms by
treatment with an appropriate base or acid. Compounds and their saits can be in the form of
asolvate, which isincluded within the scope of the present invention. Such solvates

include for example hydrates, aleohslates and the like. See, e.g., WL 01/062726.

The present invention includes within its scope, prodrugs, analogs, derivatives and
polymorphs of the RAF inhibitors of the invention. In general, such prodrugs will be
functional derivatives of acompound of the invention which are readily convertible in vivo
into the compound from which it isnotionally derived. Conventional procedures for the
selection and preparation of suitable prodrugs are described, for example, in "Design of
Prodrugs’ Ed. H. Bundgaard, Elsevier, 1985, the contents of which are hereby incorporated
by reference herein intheir entirety. For example, a common method for making a prodrug
is to select moieties which are hydrolyzed or metabolized under physiological conditions to
provide the desired compound or agent. in other embodiments, the prodrug is converted by

an-enzymatic activity of the host animal to an inhibitor of RAF kinases,

"Analog" is used herein to refer to a compound which functionaly resembles
another chemical entity, but does not share the identical chemical structure. For example,
an analog is sufficiently similar to a base or parent compound such that it can substitute for

the base compound in therapeutic applications, despite minor structural differences.

g
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"Derivative" is used herein to refer to the chemical modification of acompound.
Chemical madifications of a compound can include, for example, replacement of hydrogen

by an alkyi, acyi or amino group. Many other modifications are also possible.

Asused herein, the term " polymorph" refers to different crystalline forms of the
same compound and other solid state molecular forms iincluding pseudo-polymorphs, such
as hydrates (e.g., bound water present in the crystalline structure) and solvates (e.g., bound
solvents other than water) of the same compound. Different crystalline polymorphs have
different crystal structures due to a different packing of thie molecules in the lattice. This
results i a different crystal symmetry and/or unit cell parameters which directly influences
itsphysical properties such asthe X-ray diffraction characteristics of crystals or powders.
A different polymorph, for example, will in general diffract at« different sei of angles and
will give different ‘values for the intensities. Therefore X-ray powder diffraction can be
used to identify different polymorphs, or asolid form that comprises more than ong
polymorph, in areproducible and reliable way. Crystalline polymorphic forms are of
interest to the pharmaceutical industry and especially to those involved in the development
of suitable dosage forms. If the polymorphic form isnot held constant during clinical or
stability studies, the exact dosage form used or studied may not be comparable from one lot
to another. itisalso desirable to have processes for producing acompound with the
selected polymorphic form in high purity when the compound is used in clinical studies or
commercial products since impurities present may produce undesired toxicological effects.
Certain polymorphic forms may exhibit enhanced thermodynamic stability or may be more
readily manufactured in high pur ty in large quantities, and thus are more suitable for
inclusion in pharmaceutical formulations. Certain polymorphs may display other
advantageous physical properties such as lack of hygroscopic tendencies, improved

solubility, and enhanced rates of dissolution due to different lattice energies.

Many of the compounds useful in the methods of this invention have at least one
stereogenic center in their structure. This stcrcogemc center may bepresent inaR or aS
configuration, said R and S notation is used in correspondence with the rules described in
Pure Appi. Chem. (1476), 45, 1 1-30. Theinvention also relates b ail stereoisomerie forms
such as enantiomeric and diastereoisoraeric forms of the compounds or mixtures thereof

(including aii possible mixtures of stereoisomers). See, e.g., WO 01/062726,

16
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Furthermore, certain compounds which contain alkenyi groups may exist asZ
(zusamsmen) or E {entgegen) isomers. In each instance,, the invention includes both mixtures
and separated individual isomers. Some of the compounds may also exist in tautomeric
forms. Such forms although not explicitly indicated in the above formula are intended to be
5 included within the scope of the present invention. W ith respect to the methods and
compositions of the present invention, reference to a compound or compounds is intended
to encompass that compound in each of its possible isomeric forms and mixtures thereof

unless the particular isomeric form isreferred to specifically.  See, e.g., WO 01:062726.
RAF Kinase Inhibitors

1d Among the RAF inhibitors useful for the methods of this invention are those

compounds or agents referred to in:

{7) PCI 'Application Publication WO 2/ 024834, which is incorporated hereix by

reference;

A compound of formula A-i:

RS
?s' Ve
- . N . 3 £
(R e & o H »
p o NPT RS
,\\““\ i

A-l
wherein:
Ring A is carboeyely 1 or heterocycly!; wherein if said heterocye§i contains an ~-NH-moicty
that nitrogen may he optionally substituted by a group selected from R°:

R’ is asiibstituent on carbon and is selected from halo, nitre, cyano, hydroxy, amino,
carboxy, carbamoyl mercapto, sulphamoyl, {; salkyl, Cy.ealkenyt, Cva.«aikynyi, Cy.
salkoxy, Ci, aikanoy!, Ci.satkanoyloxy, N.(ci.salkyi)amino,

N N Crpalkylammo, Cysalkanoyiamino, N-(Cj.68lkyl)carbamoyl ,

N NAC gbatkyDzcarbamoyl, CrealkylS{O), wherein ais 010 2,

>
[543

Cyealkoxyearbonyl, N{Calkvhsulphamovl, N, N-( Ci.salkyihsuipharnoyt,

il
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N-f{.sakoxy )sulphamoyl, N-(Ciraikyl )-.N{C;.sakoxy)sulphan oyl
Cisalkyisulphonylamino, carbocyclyi-R - or heterocyelyl-R'-; wherein R’ may be
optionally siibstituicd on carbon by one or more R‘}; and wherein if said heterocyelyl
contains art -NH- moiety that nitrogen may be optionally substituted by a group

5 selected from R'/;

a issdected from 0-4; wherein the values of R' may be the same or different;

R* is sdlected from hydrogen, halo, nitre, eyano, hydroxy, amino, carboxy. carbamoyl,
mereapto, sulphamoyl, Ci.salkyl, C;sakenyl, Crakynyl, C;.alkoxy,
C;i-,,akaaoy], .eakanoyloxy, N{CralkyDamino, NASCgalkyD zaming,
Ci~alkaitoylamino, N~ Cw,aikyl)carbamoyl, NN-{{isalkyhzcarbamoyl,
Ci-salkyiS(0) . wherein aisO to 2, Ci-,.akoxyearbonyl,

N-{Cygalkybsulphamoyl, N,V-(C; salky!),Sulpharaoyk
C\.ealkyisulphonylaming, carbocyelyt-R - or heteroeyelyl-R7~: wherein R may be

optionally substituted on carbon by -one or more R”; and wherein if said

13 heterocyelyl contains an -NH- moiety that nitrogen may be optionally substituted by

agroup selected from R

X isNR" or Q:

one of A, E, {¥ and 4 is C which is attached to X of formula A-i; the other three are
independently selected from CR or N;

R’ and R are independently selected from hydrogen, halo, nitro, eyasio, hydroxy, asiing,
carboxy, carbamoyl, mecrcapto, sulphamoyl, Cralkyl, Vgsalkenyl,
Cagallovnyl, Cigalkoxy, Craatkanoyl, Csatkanovioxy, M(Caalkyhaming, NN-
{Cysalkvihanuno, Crealkanovianino, N(CygalkyDearbamoyl,

N.N-(Csjakyi) rcarbari]ioyl, Ci.satkyiSiO}, wherein ais0to 2,

wn

Cratkoxyearbonyl, ¥{CwalkyDsulphamoyl, MAN-(Crealkylhsulphamoyi,
Cw;alkylsulphonyf amino, earbocyclyf-R ‘- or heterocyelyl -R' wherein R and R'*
independently of each other may be optionally substituted on carbon by one or more
R': and wherein if said heterocyelyl contains an -NH- moiety that nitrogen may be
optionally substituted by a group selected from R*";

30 R4 RS5and R'Sare independently selected from hydrogen. Chalky!,

Ci-salkyisulphonyL C*lkoxycarbonyl, carbamoyl, carbocyclyl, heterocyelyl, N-
(Ci=alkylicarbamoyi and N;N-(C; alkyl)carbamoyl; wherein R4, R5and Ri®
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independently of each other may be optionall y substituted on carbon by one or more
RY;

ES 5 3
the bond " = "between the -NH "- and -CR’- of formula A-} iseither (i) a single bond

s RORY

wherein R™ is as defined above, or (i) adouble bond wherein R is absent;

' R™ and R*" are independently selected from halo, nitro, cyano, hydroxy, amino,

earboxy, carbamoyl mercapto, sulphamoyl, C;.cakyl, Cyqalkenyt,

Crgaliovnyl, Chgalkoxy, C reatkanovl, Csalkanovioxy, MU satkylanuno, N,N-
{Cygalkyllbamino, Cqalkanoviamine, N (O galkvhoambamovl,

N N{CyglkyDcarbamoy], CraalkylS(03, wherein ais0to 2,

Ci-ealkoxycarbonyi, .qatkoxycarbonylamine, M~(Crgalkyhsulpbamoyl,

NNAC alkyhysulphamoyl, Cyalkyisulphonylanuno, CarbocyCIyI—R?’?‘— or
heterocyclyl-R?5-; wherein R”, Ri3, R'9 and R** independently of each other may be
optionally substituted on carbon by one or more £°*; and wherein if said
heterocyclyl contains an -NH- moiety that nitrogen may be optionally substituted by
agroup selected from R™;

¥ RY R R's RZ and R™ are independently selected from adirect bond, G-,

NR™ -, -C(0 ) -NRT)C(O-, -C(0)N{R™ -, -S(0 ). -S<¥NR'V or
-N(R*}0;-; wherein R3*, R*", R* R*and R™ is hydrogen,
d-ealkoxycarbonyl or Ci.zakyi and sis 0-2;

20 R% R™ R™ R*and R* arc independently selected from C,.,alkyl, C.salkylsulphonyL C.

salkoxyearbonyl carbamoyl, N-{C;” alkyiearbamoyL
& ¥-(Cy.gaikyl)carbamoyl, benzyl benzyloxycarbonyl, benzoyl and
phenylsul phonyl;

R* is selected from halo, nitro, evane, hydroxy, triffuoromethoxy, i f uoramethyl, amino,

earboxy, carbamoyl, mercapto, sulphamoyl, methyl ethyl, methoxy, ethoxy, acetyl
acetoxy, methylanino, ethylamino, dimethylamino, diethylamino, ¥-methyi-i\¢
ethylamino, acetylamino, N-tethylearbamoy!,

N-ethylcarbamoyl , N,.V-dimethylcarbamoyl, ,V ,iV-dietiiylcarbamoyl,\* methy|-N-
ethylcarbamoyl, methyithio, ethy!thio, methylsuiphinyl, ethylsulphtnyl, mesyt,
ethylsuiplionyl methoxycarbonyl ethoxycarbonyl,

N-methylsuiphamoyi, v-ethvisulphamioyl, N ,.v>dvmethylsul phanK>yl,

N N-diethylsnlphanoyi or ¥-methyl-N-cthylsulphamoyl;

or a pharmaceutically acceptable salt thereof
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it some embodiment, the compound has a structure of formula A~I;

%
2

s
0 'l ”‘1\ I?\
s *&
(RY3 - } H ' }‘*“’3;\ E: N
w/x‘ i \3 /W.r"‘ \RQ
O
(A-f)
whereia:

Ring A is phenyl, thien-2-y.l, thien-3-yl, pysid-2-yl, pyrid-3~yi, pyrid-4-yiL thiazel-4-yi,
isoxazol-3-yi, 1.3-benzodioxol -5-yi, fur-2-yi, !-nethylpyrazel-3-yi,
I-mcthylpyrazot-5-yi, 1-i-buityipvrazet-5-y1, indol1-5-y1, indot-6-y,

2 3-dihydrobe«zofuran~7-yi, imidaza} } ,2-a)pyridin-2-yl or pyr midin-4-yi;

R is& substituen. on carbon and is selected from fleoro, chioro, bromo, hydroxy, cyao,
suiphamoy |, methyl, trifluoromethyi, cyelopropyiamiiioragthyl, meihykhiomethyl,
mesyimethyi, dimethy lassisomethyt, 1-(cyclopropyl)- t-hydroxytnethyi, N
cycdopropy!-N-(#-buipxy carbony lami hometbyl,
| -methylpiperazin -4-ylmethyJ, 1-hydroxy- i-cyciopropylcthy!,
i-methyl- {-cyanoethyl, 2-methoxy-1, 1-dimethyiethyl. {-carboxy -i~methyiethvi,
i.1-diftuorocthyi, 2-(djmethylammo)-1,1 -ditt»itiiyl-2-oxocihy!,
3-(dimethylanunojpiopyl, i,1-dimetlylprapyl, /f-buty!, methoxy,

N-methyk arbamoy imnethoxy, 2-(diraet-hylamino)edioxy,

2-(py.ox>lidin-1 -y )ethoxy, 2-(mcthoxy)ethoxy |,

2~{ 1-meihyipyrroiidm-2-y!)etboxy, 2-{piperidin- {-yl)ethoxy, 2-(azepan-i-yl} eiboxy,
2~{morpliotino)etioxy, 3-('-nYathy.lpiperazin-4-yl)propoxy, methoxycarbonyl,
morphoiinocarbonyi, ¥ N-dimethyisiiphamoyl,

N2 3-dihydroxypropyl)-A “methyIsaiphamoy],
Ne(met]iy))-iV-(mgthoxy)silphamoyi  1-methy Ipiperidin-4~yloxy,
&,iv-dinethytcarbamoyt, cyclopropyl, piperidin-i-yf, morphotino,

.~cyclopropyk thenyl, 3-(4-memylpiperazi«-1-yl)prop- i -yn~1-yi,

£5 3,3-dimethyibut-1-yn-i-yi, cyclopropylethynyl,

3-hydroxy-3-methylbut-1-yn-l-yl ., i, }-dimctbyiprop-2-yti-i-yi,
3~{ dimethy!amino)prop- | -yn-1-yi, sesyt, cyclopropy!aminosu! phonyl,

azetidin- 1 -yi-siiphonyi, morphofinosuiphonyi,

S
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2
LA

tetrahy drofur-2-yimethy laa inosul phonyl,
2-{bydroxya ethyl)pipet din- 1 -yisuiphonyl, 3-thydroxymethyl)piper din-1-
ylsulphony! or 4-{Irydroxyme£hy!)piperidiri- 1 -ylsulphonyl;

n is selected from 0-2; wherein the values of R' may be the same or different;

RY is hydrogen;

X isNR" or O;

oneof A, E, G and Jis C which is attached to X of formulaA-l; the other three are ali CR™
or two are CR* and one isN;

R’ is selected from hydrogen, methyl N-{2-hydroxyethy[) amino, M¥-dimethylamirio or
methyithio;

R*isselected from hydrogen, methyi, !-methyipiperidin.-3-ylmethyl. cyclopropylmemyi,
2,2-dimethyl- } ,3-dioxolan-4-yimethyi,
pipeir din-4-yimethyl, [-benzyloxycarbotylpipidin-4-y!methyl, ethyl,
2-hydroxyethyl, 3-ammopropyl, 3-(t-butoxycar bonylamino)propyl,

3-mor pholmopropyl. 2,3-di.hydroxypropyl and cyclopropyl;

% . . .
the bond " =" between the -NR"- and -CR*- of formula A-l is a double bond wherein R" is

absent; and
R is selected from hydrogen, methyl or eyelopropySniethyi;
R is hydrogen;

or a pharmaceutically acceptable salt thereof,

in some embodiments, the compound is selected from:

3-(1,1-dirnethylprop~2-yri-i -yl)-A'- {4-methy 1-34(3-methyM H>xe"3,4-dihydroqumazol m-i >-
yi)amino]pheny! | benzanidc;

3-(1-cyano- 1 -methyiethyi)-A'-{ 4-methyl-3-(i 3-methyi-4-oxo-3.4-dihydroqumazolm-6-
yhiaminoip heivyt! beiizamide;

3-(i -cyano- 1-methylethyl)-5-fluoro -N- {4-methyl-3-[(3-mctiryl-4-ox0-3 ,4-
difzydroquiirazoliiz-6~y|)amiiioJphesy] } benzamide;

3-(1-cyano- L-pyethylethy - 5-{ (dimethvlaminoymethyti- V- {4-methy|-3-j{ 3-mcthyl-4-ox0-
3,4-~dihy drogquinazotin-6~yi)amina{phesy! beiizamide;

4-dimethyi aninoniethyl-N-J4-nietliyi-3-(3-met hyi-d-oxo-3 4-dihydro-gunazolin-6-
ylamino) -phenyl}-3-trifluor omethy!-berizamide;

2-{1-cyano-1-methy!ethyi)-A-1 4-methyl-3-| (3-methyl-4-0x0-3,4-dihydroquina-iolii-6-
vi)aminojphciiyl } tsonicatmaniidc;

1%
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G

3-{ }-cyano-i-methyiethy! -2-flaoro-N-{4-methyl-3-{{3-methyl-d-oxe-3 4-
dibydroquinazoliiv-6-y)aminojphenyl} benzamid ;

N+ 3-{[3-(3-amninopropyl}-4-0x0-3,4-dili ydroquirkizolin-6-y1| aminoe}-4-a cthylphenyt) -3-

{{-cyaio- I-methylethyl beii zamide;

3- {{methoxy(meibyi)ammo]sulfonyi}-*  4-methvl-3-{G-methyvi-4-oxo-3,4-
dihydroqr«nazolin-6-y ) amine |pheny| }besizanidc; and

3-teh -butyl-N~4-meihy!-3-j*(3-methyi-4~oxo0-3 4-dihydroquinazoiin-6-
yt.)amino]pheriyl } beizammide;

or a pharmaceutically acceptable salt thereof.

In some embodiments, the compound is AZ-628:

or a pharmaceutically acceptable salt thereof.

(ii) 1/S. Patents 2,235.576 and 7,33/,834, both of which are incorporated herein by

reference:

A compound of formula B-I:

A-D-B (B-1)

wherein D is --NH--C(O)  —NH-,

A isa substituted moiety of up to 40 carbon atoms of the formula: —L— (M—L.'),, where
L isa5or 6 membered cyclic structure bound directly to D, L' comprises a
substituted cyclic motety having at least 5 members, M is a bridging group having at
least one atom, q is an integer of from: 1-3; and each cyclic structure of L and V'
contains 0-4 members of the group consisting of nitrogen, oxygen and sulfur, and

B is asubstituted orwtisubstitited, up to tricyclic ary! or heteroaryl moiety of up to 30
carbon atoms with at least one 6-mcmber cyclic structure bound directly to D
containing 0-4 members of the group consisting of nitrogen, oxygen and sulfur,

wherein V is substituted by at least one substitisent selected from the group consisting of
------ S3:Ry. G O) R and € NR IR,

in
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R, ishydrogen or acarbon based moiety of up to 24 carbor: atoms optionally containing
heier oatoms selected from: N, Sand O and optionally iialositbstituted, up to per halo,

R.. ishydrogen or acarbon based moiety of up b 30 carbon atoms optionally containing
heter oatoms selected from ™, Sand {3 and optionally substituted by halogen,
hydroxy and carbon based substituents of up to 24 carbon atoms, which optionally
contain heteroatoms selected from N, S and €} and are optionally substituted by

hal ogen;

B, isR;or NR;R, Where R, and ry, are
a) independently hydrogen,

a carbon based moiety of up to 30 carbon atoms optionally containing heteroatoms
selected from N, Sand O and optionally substituted by halogen, hydroxy and
carbon based substituents of up to 24 carbon atoms, which optionally contain
heteroatoms selected from N, Sand €} and are optionally substituted by
halogen, or

—OSi(Ry): where Ry is hydrogen or acarbon based moiety of up to 24 carbon atoms
optionally containing heteroatoms selected from N, S and {3 and optionally
substituted by halogen, hydroxy and carbon based substituents of up to 24
carbon atoms, which optionally contain heteroatoms selected from: N, S and
{} and are optionally substituted by halogen; or

b) R, and ry together form a5-7 member heterocyclic structure of 1-3 heteroatoms
selected from N, Sand &}, or a substituted 5-7 member heterocyclic structure of
1-3 heteroatoms selected from N, Sand €} substituted by halogen, hydroxy or
carbon based substituents of up to 24 carbon atoms, which optionally contain
heter oatoms selected from N, Sand 0 and are optionally substituted by halogen;
or

c) one of Ry or Ry is==~L({}) -, a{,-Cs divalent alkylene group or a substituted C;-Cs
divalent alkyiene group bound to the moiety L to form acyclic structure with at
least 5 members, wherein the substituents of the substituted cs.cs divalent
alkylene group arc selected from the group consisting of halogen, hydroxy !, and
carbon based substituents of up to 24 carbon atoms, which optionally contain

heter oatoms selected from N, Sand O and are optionaly substituted by halogen;
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where B is substituted, L is substituted of L°is additioiiaily substituted, the substituents are
selected from the group consisting of halogen, up to per-halo, and Wn, where nis 0-
3;

wherein each W is independently selected from the group consisting of —CX,
LR, - C{0)NR'R’, -~€ (0 )R, --NO;, —OR’, -8R, --NR'R",
..... NR'C(0)OR7, -NR'C(O)R 7, --Q-Ar, and carbon based moieties of up b 24
carbon atoms, optionally containing heteroatoms selected from N, Sand €} and
optionally substituted by one or more substituents independently selected from the
group consisting of ~€ N, —{0 sR7, ~—C(0)R’,~—€ (0 'NR'R’,
------ OR7, ==8R’, «+-NR'R7, ~NQ;, --NR'C(O)R\" ~-NR'C(0)OR " and halogen up to
per-halo; with each R" independently selected from H or acarbon based moiety of
up to 24 carbon atoms, optionally containing heteroatoms selected from M, Sand O

and optionaliy substituted by halogen;

halogen; and
Ar is.a5- or 6-member aromatic structure containing 0-2 members selected from the group
consisting of nitrogen, oxygen and sulfur, which is optionaliy substituted by
halogen, up to per-halo, and optionally substituted by Z.;, wherein n} is0 to 3 and
each Z is independently selected from the group consisting of —CN,
—€0 :R7, —C(()R7, —C(O)NR ‘R, —N0, —OR7?,—SR'—NR'R?,
--NR'C(0)OR 7,-~NR'C(0)R 7, and acarbon based moiety of up to 24 carbon
atoms, optionaliy containing heteroatoms selected from N, Sand O and optionally
substituted by one or more substituents selected from the group consisting of —{N.
€ (R, —COR7, L (O)NR 'R, -~OR7, —SR7, --NG3, —NR'R’, -~
NRC{O)R ", and —NR’C(0)OR ’, with R" as defined above.
In formula B-i, suitable hctaryl groups include, but are not limited to, 5-12 carbon-atom
aromatic rings or ring systems containing -3 rings, at least one of which isaromatic, in
which one or more, e.g., 1-4 carbon atoms in one or more of the rings can bereplaced by
oxygen, nitrogen or sulfur atoms. Each ring typically has 3-7 atoms. For example, B ca
be 2- or 3-furyJ, 2- or 3-thienyi, 2- or 4-triazinyd 1-, 2- or 3-pyrrolyJ, 1-, 2-, 4- or 5-

imidazolyl, 1~, 3-, 4- or 5-pyrazolyl, 2-, 4- or S~oxazolyf 3-, 4, or S-isoxazolyl, 2-. 4- or 5-

18
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thiazolyl, 3-, 4- or 5~isothiazolyl, 2-, 3- or 4-pyridyl, 2-, 4-, 5- or 6-pyriraidmyl, 1,2,3-
triazol~1-, -4- or -5-yl, 1,2,4-tria20i-I- | -3- or -5-yl, .1- or 5-te.razolyi, 1,2,3-oxadiazol-4- or
-5-yl, 1,2,4-oxadiazQI-3- or -5-yl, 1,3,4-thiadiazoi -2- or -5-y1, |,2,4-oxadiazoi -3- or -5-yl,
1,3.4-thiadiazol-2- or -5yi, 1,3,4-thiadiazol-3- or -5-yi, 1,2,3-thiadiazol-4- or -5-yl, 2-, 3-, 4-
, 5- or 6-2F-thiopyranyl, 2-, 3- or 4-4¥-thiopyranyl, 3- or 4-pyridazinyl, pyrazinyl, 2-, 3-,
4-, 5-, 6- or 7-benzofuryi, 2-, 3-, 4-, 5-, 6- or 7-benzothienyi, 1-, 2-, 3-, 4-, 5-, 6- or 7-
iadolyl, 1-, 2-, 4- or 5-bcnzimidazolyl- -, 3-, 4-, 5, 6- or 7-benzopyrazoiyi, 2-, 4-, 5, 6- or
7-benzoxazolyl, 3-, 4-, 5-, 6- or 7-benzisoxazolyl, 1-, 3-, 4-, 5-, 6- or 7-benzothiazoiyJ. 2-,
4-, 5-, 6- or 7-benzisothiazolyi, 2-, 4-, 5-, 6- or 7-benz-1,3-oxadiazolyl, 2-, 3-, 4-, 5-, 6-, 7-
or 8-quinalinyl, -, 3-, 4-, 5-, 6-, 7-, 8-isoquinolinyi, 1-, 2-, 3-, 4- or 9-earbazolyl, 1-, 2-, 3-,
4-, 5-, 6, 7-, 8- or $-acridiny!, or 2-, 4-, 5-, 6-, 7- or R-quinazolinyl, or additionally
optionally substituted phenyl, 2- or 3-thienyl, ,3.4-thiadiazolyi, 3-pyrryl, 3-pyrazolyk 2~
thiazolyl or 5-thiazntyi, etc. For example, B can be 4-meihyi-phetiyi, 5-meihyi-2~thtetiyl,
4-methyl-2-thienyl, | -mecthyl-3-pyreyi, 1-methy1-3-pyrazolyl, 5-meihyi -2-thiazolyl or 5-
methyl- i ,2 4-thiadiazol-2-yL

Suitable atky| groups and alky! portions of groups, e.g., alkoxy, etc. throughout include
methyl ethyl, propyl butyl etc., including all straight-chain and branched isomers sitich as
isopropyl, isobutyl, sec-butyl, tert-butyl, etc.

Suitable aryt groups which do not contain heteroatoms include, for example, phenyl and 1-
and 2-naphthyl.

Suitable halogen groups include F, Ci, Br, and/or T, from one to pcr-substitution (i.e. all H
atoms on a group replaced by a halogen atom) being possible where an alkyl group is
substituted by halogen, mixed substitution of halogen atoi types also being possible on a
given moiety.

The methods of the invention relate to compounds of formula B aswel! as

phar maceutically acceptable salts of formula B-i. Suitable pharmaceutically acceptable
salts are well known to those skilled in the art and include basic salts of inorganic and
orgautc acids, such as hydrochloric acid, hydrobromic acid, sulfuric acid, phosphoric acid,
methanesuiphomc acid, triffuoromethane-sulfbiic acid, benzencsulfoute acid, p-
tolucnesulfonic acid, 1-naphthalenesuifonk acid, 2-naphthaienesulfbnic acid, acetic acid,
triflaoroacctie acid, malic acid, tartaric acid, citric acid, lactic acid, oxalic acid, succinic
acid, ftimaric acid, maieic acid, benzoic acid, saiicyitc acid, phetiylaceti e acid, and mandelic
acid. inaddition, phar maceutically acceptable salts include acid salts of inorganic bases,

iy
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such as salts containing alkaline cations (e.g., Li’° Na' or K"), akaline earth cations (e.g.,
Mg % Ca’™* or Ba'™™), the ammonium cation, aswell asacid salts of organic bases, including
aliphatic aod aromatic substituted ammonium, and quaternary ammonium cations, such as
those arising from proto-nation or peralkylation of triethyl amine, N,N-diethyiamine, ™ N -
dicyciohexyiaffline, lysine, pyridine, N,N-dimethylaa inopyr dine (DMAP), . 4-
diazabiclo|2.2.2] octane (DABCO), |,5-dia2abicyclo[4.3.0jnon-5-ene (DXBN) and 1,8-
diazabicycio}5.4.0]undcc-7ene { DBLY),

In some embodiments of the compound of formula B-I, the compound s selected

from the group consisting of:

N-(5-tert-butyl -2~metrioxy phenyi}-N'~{4-{4-methoxy-3-(N-methyicarbamoyl) phenoxy)
pieny|)izrea,

N-(2-methoxy-5-{trifi uoromcthyl)phenyl)-N*~4-(2-(N-methvicarbamoy 1) 4-pyridy loxy}
phenyl)urea,

N-(4-ehloro-3-(trifluoromethy Dpheny B-N"-{4-(2-carbamoyl-d-pyridyloxy) pheny!)urca,

N-{4-chloro-3-{frifluoromethy Dpheny H-N'<{4-C2~{(N-methylcarbamovi-4-pyridyloxy)
pnenyi)urea, or

N-(2-mcrtioxy-4-chloro-5-{iri.fluoromeihyl) pheny!)-N'-(3-(2-(N-methyicatbant »y!)-4-
pyridyioxy) phenyl)reaand their pharmaceutically acceptable salts.

J001}] In some embodiments, the.compound has & structure of formula B-I:
ADB (B-1)

or a phar maceutically acceptable salt thereof, wherein D is—NH—C(0) —NH—,

A is substituted moiety of the formula: — L—M—L'

wherein L is phenyl, optionally substituted by halogen, up to per-halo, and Ws, where a

is 0—3',

PCT/US2014/036877

wherein each W is independently selected from the group consisting of C;-Cs linear or
branched alkvi, CVCs linear or branched haloa'kyl up to pcrhaloatkyl and ¢ 3-Cs
alkoxy 1" is selected from pyridmyJ substituted by —C(O)R*, and
optionally substituted with 1-3 additional substituents independently selected from the
group consisting of R and halogen;
wherein Ry is NR;Ry, and Rg and r», are
A) independently

24
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a) hydrogen,

h) CrC 5 alkyi

¢) cg ayl,

d) pyridiiiyi

¢) subgtituted Ci.;; aikyl,

fy substituted cv, aryl,

g) substituted pyridiiiyi

h) -phenylypiperazineCpyrklinyi),
i) -phenylmorphotinyt,

k) -ethylpiperidyi,

9 -methyl pyrrolidinyl,

m) -methyl tetrahydrofuryl,
or

) —C:HiNH(phenyi);

a) halogen up to per halo,

b) hydroxy.

C) N (<¥%)?,

d) €-Csf alkyt,

¢) Ci-Ciys alkoxy,

f) halosubstifuted €~ aikyl, or
g) «C3Si{Pr-i}y; Or

subsfituenrs selected from the group consisting of

a) halogen.

b) hydroxy,

c) Ci-Cyy akyl,

d) pyridiny!

€) C;-Cy; alkoxy,

i) cs ayl,

g) halo substituted c ¢ aryi, and
h) N~+{4-acetyiphenyd);

PCT/US2014/036877

where when R, and k., are a substituted group, they are substituted by

B) R, and Ry, together form piperazme or a substituted piperarine with one or more
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% is selected f oy the group consisting  of oxygen and sulfur:,
and
B is phenyl, substituted with 1-3 substituents independently selected from the group
consisting of halogen and R',
5  andR is
(@) €'4-Cg linear or branched alkyl, optionally ~substituted with 1-3 halogen substituenis;
or

(b) €4-C¢ linear or branched alkoxy.

[86>2) 1 certain embodi:ments, the compound has a structure of formula B-1:
14 A-D-B (B-1)
or apharmaceutically acceptable salt thereot, wherein
D is—NH—{{0) —NH—,
A isof the formula MLMMML‘, wherein
L isphenyl, optionally substituted with 1-3 substituenis independently selected from the
18 group consisting of CJ-Cs linear or branched aikyt, C-C5 linear or branched
haloalky ! itp to perhalo, Cr C: alkoxy and halogen;
L!ispyridinyl, substituted by —C(0 }Rq;
wherein Ry is MR;Rw» and R and Rs are independently  hydrogen,
C:-Ciu akyl,
Ce aryl,
pyridinyl substituted {';~Cia alkyl

s

substituted cv.aryl, or
substituted pyridinyl
where R-, and Ry are a substituted group, they are substituted by halogen up b per halo;
25 and
M is selected from the group consisting of oxygen and sulfur
and
B isphenyl substituted with 1-3 substituents independently selected from the group
consisting of R' and halogen;
30 and R is
(@) €4-Cx linear or branched alkyl optionally substituted with 1-3 halogen substituents;
or

(b) C, -Cf, linear or branched alkoxy.
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jof3j In some embodiraents, the compound has the structure of formula B-I;
A—D--B (B-1)
or apharmaceutically acceptable salt thereof, wherera
D is—NH~—~—C(0) —NH—,
A is of the formula: —L»»»MwLI,
L isphenyl,
M iSO
1." is pyridinyl substituted by —C(0 )Ry,
wherein R, is NR R+ and r » and Ry are independently hydrogen,
Ci-Cy atkyl,
Ce aryl,
pyridinyl,
substituted Cy- alkyl,
substituted C; aryt, or
siibstituted pyridinyl
where R, annd R%:are a substituted group, they are substituted by halogen up to per halo,
and
B isaphenyl group substituted by trifiuoromethy i or tert-butyk and optionally additional
substituents seiected from the group consisting of halogen up to per halo, and W,
where nis0-3, and each w is independently selected from the group consisting of
Ci-Cyp akyl,
{-Cyp alkoxy,
Cg aryl,
pyridinyl
and substituted ’;~C 1o aikyl, substituted. by one or more substituents independently
selected from the group consisting of halogen up to per halo.

In some embodiments, the RAF inhibitor is sorafenib:

f‘f“’j{s
AL
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or apharmaceutically acceptable sail thereof.

in some embodiments, the RAF inhibitor isregorafenib:

N
%,
/_f
LA
Y y
\
T

F F H H g

3 or apharmaceutically acceptable salt thereof.

(#6) POT Application Publication WO 2009/1 { 7080, which is incorporated herein &y

reference:

A compound having formulacC-I:

or apharmaceutically acceptable sail or prodrug thereof, wherein

Xis€ or S(0};
R*isQor S;
each R' is independently selected from (i) or (it) below;

@) each R' isindependently selected from a group consisting of halo, nitro, alkyt,
akeny!, akynyl, cycioalkyl, eyeloalkylalkyl, heteroeyclyi, heteroeyely!akyl,
aryl, aralkyl, heteroaryt, heteroaralkyt, -R*OR7, -RI'SR’,

Rs(0) RY, -R'N(R")z. -RWOR 7, -R*OR’SR, -R'OR™S(ONR",
RPOR'SONRY,, -R-ORNR):, A PORT) -RPSRISRT,
-R*SR™N(R"):, -R*N(R)R'N(R )z, -R N(RHR'OR’, -R™N(R)R'SR’,
RECN, -R°C(O}R\ -R% (0)OR™, R C{OIOR’OR’, -RONRR 7=,
-R*C(ON(ROR’, -R'CINR IN(R ), -R'C(0 JN(RHR*N{R" ),
-R°C(0)N(RHR’OR’, -R°C(OIN(R )R'SR7. ~R*C(0)SR*, ~r"S(0),0R °,
-R*S(0):NER B2, -R*S(0) (N(RIN(R )2, “R*SIORNRIN=C(R),,

24
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9]

-R¥S(0 ):N{R})C(0)R?, -R*S(0 xN{R")C{ 0 )N(R%,,
R¥S(0)N{RXC(NRIN(RY  -R*N(RTIC(0)R", -R*N(R)C(0)OR?,
RONE®)C(0)NRY, -RN(RHCINR HN(R)z, -RIN(R)C(SN(R')2 and
~R*N(R)(0) R, or

(i) any two adjacent R} groups together form an alkyieriedioxy group; each R is
independently adirect bond, aikyleae chain or aikenylene chain; each R7is
independently selected from (i) or (ii) below:

@ each R" is selected from a group consisting of hydrogen, atkyi, alkenyi,
alkynyi, cycioalkyi, cycSoaSkyiaj.kyl, aryl, aralkyk heteroeyciyi,
heterocyclyialkyl, heteroaryl and heieroaralkyi, or

(i) two R’ groupstogether with the N atom to which they are attached form a
heteroeyciyi or heteroaryl;

each R¥ is independently selected from a group consisting of aikyi, akenyi, aikynyi,
cycioalkyi, cycloalkylakyl, aryl, aralkyl, heteroeyciyi, heterocyclylalkyl, heteroaryl
and heteroaralkyi;

each R’ is independently an alkylene chain or an aikenylene chain;

R'is hydrogen, halo, akyl, amino or alkylamino;

R*ishalo or aky! ;

R4and R are sdlected as follows:

a) R* and R’ are each independently hydrogen or atkyl, or
b) R* and R together with the N atom to which they arc attached, form am oxo-
sibstitwiied heteroeyciyi;

RMis aryl, heteroaryl or heteroeyciyi;

m is an integer from O to 4;

nisan integer from 0 to 4;

tisan integer from O to 2;

R, RY, RS, R'. R5, RY R, R* R” and R* are optionally substituted with one, two or three
substitaents independently selected from Q5, wherein Q' is tiitro, halo, azido, cyano,
oxo, thtoxo, imino, alkyl, alkenyi, akynyi, cycioalkyi, cycloaikylalkyl, aryl aralky!,
heteroaryl, heteroaralkyi, heteroeyciyi, heterocyciylalkyi, -R*QR", -R'OR%: R, -
R'OR’N(R-'XR). -R" N(R)(RX
-RSR", -R" COR™, -R*C(YOR". -RCIHNRMR>, -R'C)SR”, -R's{O)R”,
REQCIHRY, -RYOCI)OR?, -R*OC(BN(R *XR% ~R*OC(J)SR”,
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SREN(RBICHR®, - R'N(RH)C{j JORX, -RIN(RM)C(IN{R¥)(R),
~R'N(RY)C{I)SRS, -R*SHR" )i- ~R"N{R")S(0) :R*, -R"'N(RH)R"S{():R",
-RN(RHFO):NRY () L -RES(ORNRNR"), -R'P(0 )(R)z, -R"OP(0 ){R")2,
-R'C(IN(R)S(0)2Rw, -R°*C(AN(RN{R)S[0)R": ~R'C(R=N(OR") and
~R'C(R*)~-NN(R){R");

whes Q' isalkyi, alkenyl or alkynyl, each Q' isoptionally substituted with halo, cyano.
hydroxy or aikoxy;

when Qi iseyeioakyl, cycloalkylalkyl, aryl, aralkyl, heteroaryl, heteroaraikyl, heterocyciyi,
or heterocyclylalkyi, each Q' isoptionally substituted with halo, alkyi, haloalkyl,
hydroxyalkyl, alkoxya!kyi, cyanoalkyl, aikoxy or hydroxy!;

each R" isindependently alkyiene or adirect bond;

each R is independently alkyl, alkenyl alkynyl, cycloalkvi, cycloalkylalkyl, heterocyciyi,
heterocyclylalkyi, aryl aralkyl, heteroaryl, heteroaraikyl, hydroxy,-OR" or -
N(R¥R ?);

R™ isalkyi, alkenyl, alkynyl, cycloalkvi, cycloalkylalkyl, heterocyciyi, heterocyclylalkyi,
aryl, aralkyl, heteroaryl, or heteroaratkyl;

each R" isindependently hydrogen, alkyi, akenyl alkynyl, cycloalkvi, cycloalkylalkyl,
heterocyciyi, heterocyclylalkyi, aryl, aralkyl, heteroaryl, or heteroaraikyl;

R" and R' are each independently hydrogen, akyi, alkenyl akynyl, cycloalkyl,
cycloalkylalkyl heterocyciyi, heterocyclylakyi, aryl, aralkyl, heteroaryl, or
heteroaraikyl;

RY and R?, together with the nitrogen atom to which they are attached, form a heterocyciyi
or heteroaryl; and

Jis O, NR" or S.

In some embodiments, the compound has a structure of formula €-1i:

A

2 ey

%,
%o
/

or a pharmaceutically acceptable salt or prodrug thereof, wherein
Xis0, S, sCO) or SO,
each R' isindependently selected from (i) or (it) below:

26
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{i)

(i)

each R' is independently selected from the group consisting of halo, alkyl,
aikenyl, aikynyl, cycloalkyl, cycloakylalkyi, heterocyciyi, heteroeyclylalkyl,
aryl, araikyl, hcieroarvi, heteroaralkyl, -ROR',  -R"SR,

-R*S(0):R*, -R*N{R"):. -R°OR’ORY, -R°GR¥R 7, -R"OR’S(OWR’,
-R'OR¥4(0) N(R):, -R'OR’N(R7):, -R-SR¥R 7, -R"SR’SR’,
SRESRPNR Y, -REINRORIN(R s, -RENRDIRPOR, -RN(RORISR,
-R'CN, -R*C(0)R7, -R¥%(0)0 RW, -R¥ONR ). -R°C{0 IN{(R))OR?,
-R'C(O}N(R)R¥R 7, -RIC{OMN(RIR’SR”, -R’C(0)SR s, -RS{O)XOR’,
R'S(OXN(R):; or

any two adjacent R' groups together form an alkylenedioxy group;

each RY is independently adirect bond, alkylene chain or alkenyiene chain;

each R’ is independently selected from (i) or (ii) below:

(i)

(i)

each R’ is selected from the group consisting of hydrogen, aikyi, aikenyl,
aikynyl, cycloalkyl, cycloalkylalkyi, aryl, araikyl, heteroeyelyl,
heterocyciyiaikyi, heteroaryl and heteroaraikyi, or

two R groups together with the N atom to which they are attached form a

heterocyciyi or heteroasy i;

each R is independently an alkylene chain or an alkenyiene chain;
R" ishalo or alkyl;
R* and R* are each independently hydrogen or alkyl;

R isaryl or hetcroaryl;

m is an integer from O to 4;

nisan integer from O to 4;

R, R, R, R* R*. R*, R7, R*, R' and R"" arc optionally substituted with one, two or three

substifiients independently selected f o ', wherein Q' is nitro, halo, azido, cyano,
oxo, thioxo, itnino, alkyl, aikenyl aikynyl, cycloalkyl, cycloalkylalkyi, aryl, araikyl,
heterocyciyi, heteroeyclylalkyl, heteroaryl, heteroaralkyl, ~-R*GR, ~RYQOR0OR’, -
RIOR™NRTHRY -R"'N(R)(RY), -R" SR, -Rt C(JR", -R*C(JOR", -
R'C(ON(RY)(R%, -R°C{)$R*, -R*S(0 ):R¥,

-R¥% CiHR, -RIOC(JOR, ~R*0 C()N{R'XR*).-R*OC{NISRY,

-R¥% (RYCHR' -R'N(R*)CIOR*, -R'N{RCI)N(R*)(R).-R'N(R)C(J)SR”, -
R"Si(R%), -R"N{RY)S(0 )2R™, -R*N(rR "sR"S(0)jR *, -R"N(R") LHN(R*XRY, -

e
-4
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RUS(0) :N(R*XR?), -R'PIO} R %, -R'OW ¥R, ~R*C{IN(R*)S(0 J2r
-R% IN(RN(R*)S(0 3:R¥, -R*C(R"}=N{OR") and ~R*C(R*)=NN(R")(R);

when ' isalkyl, alkenyl or alkynyl. each 3" is optionally substituted with halo, cyano,
hydroxy or alkoxy;

whei Qliscycloalkyi, cyeloalkylalkyl aryl, aralkyl heteroaryl, heteroaralkyi, heterocyclyl,
or heterocyclylalkyl, each Q' isoptionally substituted with halo, alkyl, haloalkyl,
hydroxyalkyi, alkoxyalkyl, cyanoalkyl, aikoxy, hydroxyl, oxo or cyano;

each R" isindependently alkylene or a direct bond;

each R" is independently alkyl alkenyl, alkynyl, cycloalkyi, cyeloalkylalkyl, heterocyclyl,
heierocyelySaSkyi aryl, aralkyl, heteroaryl, heteroaralkyi, hydroxy, -3R* or --
N(R*)(R):

R" is alkyl, akenyl, alkynyl, cycloakyi, cyeloalkylalkyl, heterocyclyl, heterocyclylalkyl,
aryl, aralkyl, heteroaryl, or heteroaralkyi;

each R" isindependently hydrogen, alkyl, alkenyl, alkynyl, cycloalkyi, cyeloalkylalkyl,
heterocyclyl, heterocyclylalkyl, aryl, aralkyl, heteroaryl, or heteroaralkyi;

R"and R" are each independently hydrogen, alkyl, alkenyl, alkynyl, cycloalkyi,
cyeloakylalkyl heterocyclyl heterocyclylakyl aryl, aralkyl heteroaryl or
heter oaralkyi;

R and R*, together with the nitroaen atom b which they are attached, form aheierocycle or
heteroaryl;

tisan integer from O to 2; and

Jis),NRior s.

In some of the above embodi ments, the compound has a structure of formula C~lli:

.-""“ *\
R \,S«-* \E -
mi N
5w Y
BB zR‘}m ,

or a pharmaceutically acceptable salt or prodrug thereof.

-1

In some of the above embodiments, the compound has astructure of formula C-Xii:

R
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C-XH
or apharmaceutically acceptable salt or prodrug thereof, wherein R*isO or S;

XisQors;

R’ and R™ are sdlected as follows:

5 i R™ and R'™" are each independently selected from hydrogen, halo, amino, alky!.

ary!, heteroaryl, alkoxy, hydroxy, alkoxyaSkoxy, cy'cioaikylcarboivylaminoand a

group of formula:

where each K is independently a direct bond or alkylene;

10 A isN or CRY

EARS

Y is -0, -S, -8(0), -S(0) z, -N{R™), -C(H)R"", or -C(0);

p isan integer from0b 2;

R™is hydrogen, alkyl, haloalkyi hydroxyalkyl, ey¢loatky!, heteroaryialkvi
arySaikyl, S(0),R ** or -C(0)R'3;

R ishydrogen, halo, alkyl hydroxyalky} or -OR™;

R ishydrogen or alkyi;

tislor 2;

each R™ isindependently selected from the group consisting of hydrogen and alky!;

R isalkyl;

20 each K is optionally substituted with one, two or three hydroxy or alkyi groups; or

i) R™ and R' groups together form an alky!enedioxy group.

In some of the above embodiments, the compound has a structure of formula C-X V1ii:

R
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C-XVI
or apharmaceutically acceptable salt or prodrug ther eof,
wherein X isQ or S;
R** and R™ are selected as follows:
i) R™ and R™ are each independently alkoxy, alkoxyalkoxy , alky!sulfoitylalkoxy or a
group of formula:

ol
o (S N

»

where K is adirect bosd or alkylene, optionaly substituted with a hydroxy group;

A isN or CH;

Y is-Q, -S(0) 1, -N{R"*>or -C{H)RI5;

pisOorl;

R'is hydrogen, akyl, haloalksd, hydroxyalkyl or S(O R

R's is hydrogen, halo, alkyl hydroxyalfcyi. or -OR™;

fislor 2;

R is hydrogen or alkyl; and

R" isalkyl; or

ii) R* and R'" groups together form an alkylenedioxy group: and

R'?is hydrogen, halo. alkyl, aryi. heterocyclyl, heteroaryl cycloaky! or
cycloalkylalkyl; where alkyi, aryl, heterocyclyl and heteroaryl groups are
optionally substituted with 1-3 groups selected from halo, cyano, hydroxy!
and akoxy.

In some embodiments, the compound is selected from;
1-(5-tert-huty li soxazol-3-yi)-3-{ 3-(6,7-dimethoxyqgeinazolin-4-yloxy)phenyl)ui ©a;
1-(5-tert-buty Isoxa¥al-3y IW ~(3-{b-methoxyquinazolin-d~-yloxyphenylhrea;

[-(5~tert-buty! :isoxazo! -3~yl} -3~(3-(7-:raet!iOx.yqihiiazolin-4-yioxy yphenyiurea;

30
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fas

[y

V-(S-tert-hutylisoxazol-3-v1-3-3-(6, 7-difluorogquinazolin-4-vioxy jphenyhurea;
1-(5-tert-buty lisaxaza 1-3-y 13-3-{ 3-(5-methyl qumazol m-4-yioxy) phenyi) «rca;

I-(5-tert-butylisoxazol-3-yl)-3-(3-(7-eth™  v-f-micthoxyqeinazolin-d-yloxyiphenyl} urea
hydrochJoride;

[-(5-tert-Buiylisoxaza!-3-yl1)-3-{ 3-i 6-metli oxy- 7-( 2-methoxy ethoxy jquinazolin-4-
yioxy}phenyi}urea hydrochl oride;

I-(5-tert-biiiylisoxazol-3-y1)-3-(3-(6-nKiliyiq aimazaiin-d-viogyphenyl prea;

| -{ 5~tert-butylisoxazol -3y1)-3+(3-(6,7-dimethoxyquinazolin-d-yioxyi-d-flaorophenyiurea;
1-{5~tert-butvlisoxazol-3~¢D-3-(4-chloro-3-(6, 7-dimethoxyquinazolin-d-yloxy)phenylurea;
i -(5-tert-biitylisoxaz0l 3-yl)-3-{3-{ f-cthoxy-T-methoxyquinazolin-4-vioxyiphenyhures;

1-(3-j 6,7-bis{ 2-methoxyc& oxv)quinaaol in-4-yloxy iphcnyi } -3<{ 5-tert-baty li suxazi-
3-yl)urea hydrochloride:

| -(51ert-Buty lisoxa2ol-3-yi) -3+ 3-(6,7-diethoxy quinazelin-4-yloxy Jphenyl urea
hydrochloride;

|- (5-teet-Butyli soxazol-3-yi)-3-} 3-(7,8-dihy drix- (1,4} dioxinoj2 ,3-gjquiil azeiiii -4-
yloxy¥phenyljurea hydrochloride;

I-(5-iert-biityl)soxazol -3-yf)-3-(3-[ 7-rriethoxy-6"2-meihoxyethoxy)quh  azotin-4-
yloxy}phenyi}urea hydrochloride;

1-(5-tert-butylisoxazol-3-y1)-3-(3-(7 -methoxy-6-(2-{(piperidm- 1 -yl)ethoxy jquinazolin-4-
yioxyjpheiryi)urca;

1 -( 5ferf-budy lisoxazol-3y1)-3- 3-(6-{ 2-{4-(hydo xymethylpiperidin-1-yDethoxy -7~
metiroxyquinazolin~4-yloxyphenyl)urea;

1-(54ert-bufylisoxazol -3-yl}-3-{ 3-{7 -mcthoxy-6-(2-(4-mcAylpiperazm- -
yljethoxy)quitiazotini-4-yioxy)phenyi)urea;

i-(5-ii Ti-biiiylisoxazol-3-yl)-3-(3-(6-(2-(4-(2-hydroxy ethyhpiperazin- F-vhothoxy)}-7-
r net¥soxyqgainazolm-4-yloxy)phe«yl)va¥aa;

[-(5-iert -butyiisoxazol-3-y )~3-(3-(7-methoxy-6H-{2-prorpholinocthoxy quinazol-d~
yloxy)phenylurea,;

1-(5-tert-butylisoxazol -3-yl )-3-{ 3« 7-mcthoxy-6-{ 3-(4-mcthylpipcrazin- i -
yi)propoxy lquinazolin-4-y loxy)phenyl)urea;

i-(5-iert-biity-l)soxazol-3-yi)-3-(3-(7-] «etboxy-(>-(3-niorpholiacpropoxy kpunazohin-4-
ylaxy)phenyi)itrea;

| -(i -ters-buty lisoxazol-3-yi)-3-{ 3~ 7-methoxy-6-3-{piperidin- | ~vHipropoxyiquinazolin-4-
yioxyphenyi)ures;

L-(5+4et ~butvlisoxazol3 13- 3-(6-G{dhyvdroxymethy Dpiperidin- L -vDpropoxy)-7-
methoxygirinazoli«4-yloxy)phenyl)urea;
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i -{ S5tErt-buty iisoxazoi-3yi)-3-{ 3-( T-methoxy-6-3-(4-(methyisulfonviipiperazn-1-
yi)propoxy)guinazd fin-4-yloxy)pheny| wirea;

|- (5-#eet-butyl-isoxazoi-3-y1)-3-(3- { 6-{ 3-(1,1-dioxo-thismorphotin-4-y1)-propoxy }-7-
tnethioxy-gui nazelia-4-yloxy }-phenyl)-urca

1-{5-tert-butylisoxazol-3-yl)-3-(3- 6-methoxy-7-{3-morpholinopropoxy kpunazohin-4-
yioxy)pheny Jurea;

[ -{5-ieri-buiylisoxazol-3-yl)-3-{ 3-(6-mei Lioxy-7-{ 3-{4-methyipiperazin- i~
yl)propoxy)quttias»Utt-4-y! oxy)pheny!)utca;

[-(5~tert-batyl»soxal-3~yi)-3-(3-(7-(3-(4-hydroxymethyl) piperidin- i -yljpropoxy}-6-
methaoxygquinazolin-4-yloxy)phe«y])urea;

1-(S-tert-hutylisoxazol-3 -y 3-(3«(7-(3-{4-(2-hydroxyethvi} piperazin-i-yl)propoxy)-6-
methoxyquinazolin-4-yloxy) phenyl ju¥a;

175-tert-butyl-isoxazol -3-yl)-3-(3-{ 7-{ 3-(3-hydroxy-pyrrolidra- 1-yljpropoxy }-6-methoxy-
quinazolin-4-yloxy } -phenyl)- urea;

1 {54 £xt-buty lisoxazol-3yl W ~{3~{H-methoxy-T7-{ 3-(d-(methvisulfonyviipiperazin-1-
yl)propoxy)qginaa _oUa-4-yioxy)phenyi)urca;

(9)-i -(54ert-butylisoxazol-3-yl)-3-(3-(7-(3-(3-hydroxypyrroiidm -I-yi )propoxy)-6-
methoxyqguwazolin-4-yloxy)phenyl)urea;

(R)-I-(5-tert-buiylisoxa7,ol-3-yl)-3-(3-(7-(3-(3"  droxypyrrolidin-i-yljpropoxy o~
methoxyquinazolin-4-yloxy) phenyl jurca;

[-(5-tert -but}tisoxazol-3-yij-3-(3~6-methoxy-7-(2-morpholinocthoxy)quinazolin-4-
yioxyjphenyi)urea;

I-(5-tert-bulylisoxazol-3-yl)-3-{ 3-(6-methoxy-7-{ 2-(4-mediyl piperazin-1-
yi)e.hoxy)quinazolin-4-yloxy)phenyl)uFea;

1-(5-fert-Bu¥al-isoxazol-3-y1)-3-(3~{ 7-] 2-{4-hvdroxymethyl-piperidin- -yl -ethoxy}- 6-
methoxy-quinazoli»-4-yloxy} -phenyl)-urea;

1-(S-tert-butvlisoxarol-3-v-3-(G7-(2-(4-( 2-hydroxvethyDpiperazin- L-vii-cthoxy}-6
methogygqumazolin-dyvloxyiphenvijores;

1-(5-tert-B«iyl-isoxazo!-3-yl)-3-(3- {7-[2-(1 . I-dioxo- | i &-iicxnorpholin-4-yl)-¢ (fioxy |-6-
niethoxy-quinazolin-4-yloxy} -phenyl}-iirea;

I-{5-tert-butylisoxazel-3-v1)-3-{ 3+{(6-(2-methoxvethoxy pinazolin-d-vioxy )phenviiurea;

I-(5-ieri-Buiyl:boxazo! -3-yl)-3-{ 3-(7-mei lioxy-6-{ 3-(iiiel hyisulfonyDpropoxy Jqunazolin-4-
ylthio)pheity [hurea;

1-(3-(2-:fluoropfopaii-2-y!)isoxazoi -5-y|)-3-(3-{7-nwcthoxy-6-(3-
(itte(hylsuifonyl) propoxy)qumaz»! m-4-yloxy) phenyl)urea;

1-{5-tert-butylisOxad6l-3-y 1)~ 3- (3 7-{ 2-methoxyethoxyguinazolin-d-yloxyipheayD) ureg;

b
toi
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| -i5~tert-buty lisoxazol -3~yi)-3~(3-(7-methoxy-6-{ 3-{methybsud fonypropexyquimazolin-4-
yithio)pheny Hurea;

| -(5-teet-butyli soxazol-3-y 9-3-{ 3- (7-mcthoxy -6+ 2-me& oxy cthoxy)quina2oiin-4-
ylthio)phenyi)urea;

1-{5-tert-buty lisoxazol-5yl)-3-{ 346, T-dimethoxyquinazolin-d-vithio )phenylurea;
1-(5-ret ~buiylisoxazol-3-y1)-3-{3-(6,7~dif uoroguinazolite-4~ylthicyphenyiurea;
1-(S-tert-butylsoxazol-3-v1)-3-{ 3-(7-methoxvquinazolin-4-vithioyphenviurea;

| -(5~tert-buty lisoxazol -3~yi)-3~(3-(6-med  xyquinazolin-d-vithiolphenyvbures;
L{S-tert-Butvlisoxazob-3~v 113+ 3 T-ethoxy-6-methoxyquinazolin-d-vlthiophenyi jurea;
1-(5-tert-buitylisoxazO0l3-yive -{3-{6,7-dicthoxyguinazolin-4-yithio)phenylurea;

1-(S-tert-blty i Sixazel-3-y 1) -3- {3-[6-metboxy-7 -(2 -mc{ixxyetboxy)gia azoim-4-
yithio{phenyl} urea hydrochloride;

i - {3-]6, 7-bis(2-nethoxyethoxy ipsinazolin-d-vithio pheny] - 3-{S-tert-butyhsoxazol-3-
yhurea hydrochloride;

| -(5-tcet-butyli soxazol-3-¢1)-3-[3-{7,8-dihydra- (14 )dioxine{2,3 -giquinazolin-4-
ylthio)phenyiliirea hydrochloride;

1-(5-tet -Butylisoxazol-3-yf)-3-{3-] 7-jriethoxy-5-{tetrahy dro-2H -pyran -4~ylthic)quinazelin-
4-yloxy iphenyitures;

1-(5-tert -biitylisoxazol-3-yl)-3-(3-(6-ethoxy-7-m  ethoxygquimazolin~-d-vithio}phenylirea;

1-{5-tert~butylisoxazol-5yi}-3-{ 3 7-methoxy-6-(3-{piperidin- L-vhpropoxy kpunazolin-4-
yithi o)pheny l)ures;

|-(5~tert-buty lisoxazol-3y1)-3-(3-(6-i3~(4-"  droxymethyDpiperidin-L-vyDpropoxy}-7-
niethoxyquinazolin”-ylthio)phenyi)urea;

[-(5-tert-Butylisoxazol-3-yl)-3* 3-(7-mcthoxy-6" 3-(4-mcihylpipera-dn-I-
yi)propaxy )quinazetin-4-yitlcs )pheny Surea;

1-(S-tet ~buylisoxazol-3-v-3-3-(7T-methoxy-6-3-(4-(methylsulfonyDpiperazin-1 -
yl)propoxy)quinazolin-4-yJthio)phenyl)u)rea;

1-{5-tet -butylisoxazol-3-yl)-3-(3-{6-(3- (4-{2-hy droxy ethyi)piperazin- -yl )propoxy )-7-
metitoxyguinazolm-4-ylthio)phenyurea;

1-(5~tert-butyl-isoxazot-3-y1)-3~(3- {6 3-(1 ,1-dioxa-thiomorpho is-4-y1)-propoxy j~7-
tiK Ithoxy-quinazoiin-4-ylsulfanyi} -phenyl }-ureg;

1-(5-tet ~butylisoxazol-3-yi)-3-{3«(F-methoxy-6-{ I-morpholinopropoxy Jquinazolin-4-
ylthioipheny )trea;

1-{5-tert~butylisoxazol-'5yi}-3-( 3« 7-methoxy-6-(3-¢methyisulfonyhipropoxy) quinazolin4-
yithiojpheny $urea;

b
1£5]
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L-(S-en-butyhisoxazol-3-y1-3-03-(F-methoxy-6-{ -{(piperidin-1-yDethoxy iqumnazohn-4-
yithio)phenyiurea

| -(5-tcet-buty li soxazol-3-y1i-3-{ 3-(6-( 2-{4-(hvdroxymethyhpiperidin- -y Dethoxyi-7-
tnc{ hoxyq«inazolin-4-yIf iio)pheny res;

}{S-tert-butvlisoxazol-3-y1-3-( 3« T-methox y-6-( 2-{4-methyipiperazin-1 -
y I)ethaxy )quinazolin-4-yitbio)phenyl)urea;

1-(5-tert-butyli saxaZel -3-yi3-3-(3-(6-(2-(4- (2-hydroxyethyl jpiperazin- \-yl)ethoxy)-7-
n«itiioxygumazo! m-4-ylthio)pheny!)urea;

Lo S~tert-butylisoxazol-3-yD-3-{ 3+ T-methoxy-6-{ 2-{d-(methyisulforviipiperazin~1 -
yi)ethoxy yquinazoiin-4-v!thio) phenyiurea;

| -(5-tet ~butylisoxazai-3-yl)-3-(3-(7-methoxy-6-{ 2-morpholinocthoxy)quinazolin-4~
yithig)pheny ) urea;

F-(S-tet -braty Hsoxazol-3-y[}3-(3-{6- 2-( 1, I-dioxo-thiomorpholin-d-yi}-cthoxy|-7-
D ethoxy-quinazolin-4-ylsalfany| t-phenyl)-urea;

| -{ 5~tert-buty listxazol -3yi)-3~3-(6-meb  xv-7-{2-morpholinoethoxykpunazohin-4-vithio)
pheityi)urea;

1-(5-tert-butylisoxazol-3-yl)-3K 3-{ 6-mcthoxy-7-{ 3-(4 -mcthyipiperazin-i -
v1)propoxy iquinaioiin-4-yithio)pheny l)urca;

i-(5-tert ~butylisoxazol-3-y1)-3-{3-(7-(3-{4- (hy drox yimethyljpiperidin- L~y propoxy 6~
metizoxy quinazelin-4-ylthio)phenyi)urca;

1-(5-teit-but>'lisoxarX>I-3-yi)-3-(3-{7-(3-(4-(2 -bydroxyethy I)pipcrazin-\-yl)propoxy )-6-
t Vdiroxy qua aZplin-4-ylthio)pheny!)urea;

| -(5-tert-buty li sox azol-3-yi)-3-(3 - (6-methoxy-7- 3-(piperidin-1 -y Dpropoxyviqeimazolin-4-
yithio)quinizolin-4-yl iio)phenyi)urea;

1-(5-tert-butylisoxazol-3-y1)-3-{3-(6-methoxy-7-{ 3-(4-(methylsulfony Dipiperazin- 1~
ylipropoxyquinazalin-4-ylt hioiphenylyurea;

-
7
I

i-(5-tizrt-buiy lisox azol-3-y1)-3- (34 6-methoxy-
pheny!)ures;

-{2-morpholinocthoxyquinazolnr-4-vithio}

1-{5-tert-buty 1soxazal-3-y B-3-(3-(6-met hoxy-7-(2-(piperidin~1-y iXnhoxy )qt inazolia-4-
ylthioipheayl)urea;

1-(5-text-butylisoxazal-3-y1)-3-{ 3-(6-methoxy-7-{ 2-{4-(mcthylsulfonyipiperazin-1-
yhethoxy)quinazohin-4-ylthioyphenyhurea;

1-{5-tet -butylisoxazol-3-yl)-3-( 3-{ 6-mcthoxy-7-(2-{4-methylpiperazin-\ -
yhethoxy)quinazotin-4-y ithio) phenyi)urea;

1-{5-tet -butylisixaeol-3-yi}-3-(3-{ 7-(2-(4-{ 2-hy droxyethy ) piperazin-1 -y Dethoxy)-6-
methoxy qua a20lin -4-yIthi o sphenyl)urea
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| -{5+ert-bufyiisoxazisi-3y1)-3-i 3-(7-(2+4-(hydroxymethyhpiperidin- -y Dethoxy -6~
methioxyqeinazolin-4-ylthic) pheny | rirea;

| -(5-#ect-butyli soxazol-3-y)- 3 3-(6- (2-ni sthoxyethoxy Jguinazolin-d-vithioyphenvhorea;

I -(5-tctt -buty lisoxazQI-3-yl)-3-(3-(? -meid xy-6-(2-{methylsut fonvhethoxy )puinazolin-4-
ylthio)pheny Iurea;

1-(5-rextdauty lisoxazd ~3-y1)~3-{ 3-{2-chlovo-6, 7 -dimethoxyquinazolin-4-yithio)
pha iy !urea;

1-(S-tert-Bulty l-isaxazol-3-y1)-3-(3-{6-|3-{ 1,i -dioxe~thiomerphola -4-yj)-prapoxy -
guraazolra-4-yls«ifaiiy 1}-phenyi)-urea;

[-(5~tert-Buiyl~isoxazo! ~3-y|)~3-(3-i6 2-(I, f~dioxo~ 16-thiomoep bolin-4-yH-ethoxy|-7-
medi oxy~quina¥olin~4-yloxy} -phe»yl)-ures;

1-(5-tert-butylisoxazol-3-y!.)-3- {3-(6-(5- {j 2-(msthyisuifony l}cthylan mo mcthyl }furaa-2-
yi)quid azeitii -4-yioxy Jphenylurea;

| -{5-tert-butylisoxazol-3-y | }-3- | 3+ 7-methoxy-5-(teb  hydro-2H-py¥n-4-yioxy )quinazolin-
4-yloxy jpheny {} urea;

1-(5-tert-butylisoxazol -3-y f}-3- (3-( 7-hydrosy-G-methox yqunazolin~-d-vloxy jphenyi) urea;

{S)- | -(5-tert-bittyli suxazei-3-yt)-3-(3-{ 6-methoxy-7-{pyrrolidin-3-yloxy) quinazatin-4-
y ®xy Jpheny Surca;

(9)-1 -(5-Tert-butyli soxazin!-3-y1)-3-{3-(6-meikoxy - 7-{ } =methvipyrrohidm-3-
yioxy)guinazoii«-4-yloxy jphedyl):ureamono acetate;

{R)-1-(S-tert-batvlisoxazol-3-vD-3-(3<{ d-mothoxy-T-{pyrrolidin-3-vloxyviquinazolin-4-
yloxy)phe«yl)urea;

(R)- 1 -{ 5-teri-buly lisoxazoi-3-y1)-3+(3- (6-methoxy-7-{ T-methyipyrrohdin-3-
yk>xy)qgtitnazolin-4-yloxy)piieiiyf)itrea mono acetate;

{R)-1-(5-tcri-dy lispxazoi-3-y!3-3-{ 3-(7-(2-hydroxy - 3-(4-methy|piperazin-| -y )propoxy)-
6-mcthoxyquinazalin-4-y loxy)phenyl)urea;

| -{3-tert-Buiylisoxazol-5-yi)-3-{3-(6-methoxy-7-{pipenidin-d-vimethoxy }quinazolin-4-
yloxy)phenyiJurea,;

1-(3-tet -buy lisoxazol-3-v1)-3-{3(f -methoxy-7-({ L -methylpiper din-4-
yl)metiroxy )quitazalin-4-y loxy ) pheny l)urea;

(S)-i-(5-tert-btrtyiisoxazol-3-y!)-3-(3  -{7-]i-(2,2-difluorocthy)pyrTatidin-3-yloxy]-6-
methoxy quinazo!in-4-yloxy | phenyi)ure;

(9)- i~{5-tert-Butylisaxazol-3-y])~3+(3-{ 6~methoxy-7-} 1 -(2 2 Z-trifluarocthylipyrrolidm-3-
yloxy]qiiinazaiitt-4-yloxy} pheny!)ufes;

1-(5.ert-butyli sQkazol -3y 1)-3-(3- {7-[ 1.-(2.2-dif uoroethyl)piper din-4-yloxyi-6-
medioxyq«inazoiin-4-yloxy} pheny!)orea;

1-{5-tert~butylisoxazol- 5y 3-{3-(6-hydroxy-T-methoxyquinazolin-d-vloxyiphenyl} urea

.
A%
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(Si-tert-butyl 3-{4-(3-{ 3+ 5-tert-butylisoxarcle-3~yi)ureidoiphenoxy - 7-methoxyquinazolin-
6~yloxy)pyrrolidine- 1-carboxy fate;

(S)-1'{5-tert-buiyiisoxazoi -3-y §-3 -{ 3-(?- methox y-6-{ t -methy o yrro3din-3-
ytaxy)quinazolif -4-ylosy)phctyl)urca;

(9~ 1-{5-tert-butylisoxazol-3-y I3 -(3-{6-{ 1 (2,2 -difluorocthy Dpyrrolidin-3-yloxy)-7-
methoxy quinazolin-4-yloxy) pheny | jui¥a;

(9)-1-(5-Tert-butyli suxazn!-3-yl)-3-{3 -(6-(2-hydroxy -3-( dmethylpiperazin-i~ypropoxy)-7-
methoxyquinazeim-4-yloxy)pheayurca

(R)-1-(5-tert~butylisoxazo 1-3-y1)~3-(3 -(6-(2-hydrox ¥-3-(4methylpiperazin-i-yi)propoxy)-7-
methoxyguinazolin-4-yloxy)phe«y)urea;

I-3-6 .7-dimethoxyquinazolin-4-yloxy)phenyi)-3 -(5 -phenyHsoxazoi-3-yi)urea;

1-(3 -(>.7-dimc& oxyquinazotin-4-yithio)phenyl)-3-(3 -racthoxy -5-
i fuoromethy | gphenyhures;

1-{3-(6,7-dimsethoxyquinazaoiin-4-y oxy )phenyl) -3-{3-methoxy-5-
(¢ fluoromethy pheiy Durea;

| -{3-(¢-mmethoxy- 7-{ 2-medioxyethioxy) quina2olii-4-yl oxy ) phesy)- 3-(3-(2-
melitox y cih Oxy 5-(Bn{luoromethyl)phenyl)arca;

1-(3-& rt-buty Iphenyl )-3-(3 -(6,7-dimctiioxyquinazo lin-4-yloxy)phenyl urca;

| -(3-tert-butylpheny 13-3-(3-{G-methoxy - 7-(2-methoxyethoxy)guinazelin-4-
yioxy)p he«yi)urea;

| -(3 -text- bty phen)d)-3-(3 -£6,7-dia ethoxyguinazolin-4-yvithiophenylores;
1-(3-{6,7-di methcxy quinazoiin-4-ykmoy phenyl -3-(3-isopropyhisoxazol- S-vl pres;

1-(3+46,7 dimethoxyquinanotin-4-viexyiphenyl-3-3-(tetrahydvo-2H-pyran~-4-yisoxazol-
5-yi)itrea;

[-(3-cyclopropy lisoxazol-5-yN 3-{3~{6, T-dimethoxyquinazolin-d-yloxyiphenyhures;

I-(3-(2-cyanopropan-2-yl).isoxazol -5-yi)-3-(3-(6 ,7-dimethaxy quinazolin-4-
yioxy)phenyl)urea;

1-(3-(0,7-dimcthoxyquinazolin-4-vloxy phenyl}-3-(3-(2-fluoropropan-2-vlisoxazol-5-
vinirea;

I -(3-(6, 7-dinethoxyquinazolin-4-yioxy )phesy)-3-(5-( 1 -methvicvelopropy Disoxazol-3-
yiurea;

1-(3-{6,7-dimethoxy gtiinazotin-4-yloxy) phenyl)- 3-{3-(2-incthoxy etlroxy ) -5-
(trif woromethy Hpheiviyi) urea;

I-(3 {6, 7-dinm cthoxy quiii azoiiii -4-yksxy) phenyli-3-(5-{ I -hyvdroxy-2-methy lpropan-2-
yi)isoxazol  -3-yl)rga;

1-(3 ~ert-butylisoxazel-5-y1)-3~(3 - (6, 7-dimathoxy quinazolin-d-vioxnyiphenyhurea;

36
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-(3-{6, 7-dinethoxvaquinazolin-4-vioxyipheoyh-3- S-isopropyhsoxazol-3-yvl pres;
1-(3-{6,7-dimethoxy quinazolin-4-ylithioyphenyl)-3-{S-isopropylisoxazoel-3-vhures;
t-(S-cyclopentylisoxazol-3-y13-3-(3-{6, 7-dimethoxvquinazohn-4-vloxyiphenylurea;

1-(3-(6.7-dimef oxygiti«3zoiin-4-yloxy ypheny!)-3-{5-(2-fluoropropan-2-vhisoxazol-3-
yi)urea,

| -(3-{6,7~di«cthoxyquinazolin-4-yioxy)phenyl)-3-(I -phenyl-3-(1-
(tr f woromethyl)eyclopropy!)-1H-pyrazol-5-yl)urea;

I -(3-{6,7~-di«ethoxyquinazoin-4-yloxy)phenyl)-3-(4~nethoxy- 3-
(tri f woromethy [)phenyi) urea;

1-(4-methoxy-3-(tr fluoromethyl)phenyl)-3-(3-(6-methoxy- 7-(2-
mer hoxyethoxy)quinazoiin-4-yloxy jphenyl)urea;

1-(3-chiore-S (wifluoromethyhphenyh-3-(3-(6, 7-dimethoxyquinazolin-4-
yioxy)phenyi)ures;

1-(3~{6,7~dimethoxy Quinazolin-d-yvioxyiphenyly-3-(d-{irifluoromethyDpyridin-2-yHurea;

| -{2-chlare-5-(trif uoremethyl)phenyi)-3-(3-(6,7-dimethoxyquinazolin-4-
yloxy)pheny ) urea;

1-(3-(6.7-dmethoxyquinazolin-d-vioxy)pheny}-3-(4-{tnfluoromethylipyrinndin-2 -y Dures;
[-{3-{6,7-dimethoxyquinazotf -4-yioxy)phenyl}-3-{3-isopropyiphenyvijuren;
[ -(3-{6,7-dimethoxyquinazstin-4-Yioxy) pheny )-3-{ 6-(trifluoromethyDpyrimidin~d~-vhurea;

17 3-(6,7 -dimethoxy quinazelin-4-yloxy yphenyl)~3-(3-(2-meihoxyeihoxy }-4-
(trifteoromethyi)phenyt)ureq

1-{3-(6,7-Dimethoxyquinazolin-4-yithio iphony -3+ 3- Z-methoxyvethoxy 4~
(tr T uoromethy )pheny Nurea;

[-(3-(6,7-dimethoxyquina20lin-4-yloxy Ypheny - 3-3-{morpholine-4-carbonyi}-3-
(irif woromehyl)phenyi)urea;

1-(346,7-dimethoxyquinazohn-4-vioxy iphenvl} 3 -3 -f voro-4-
(irif «<oromeihyi)phenyi)urea;

1-(3-(6, 7-dimethoxyguinazelin-4-yioxy )phciry [)-3-(3 - (smor pholinomcthyj)-5-
(tnif orometityl)phenyl)urca;

1-(34 1 1 difluorocthyl)isoxazol-5-yi}-3-(3-{6, 7 -dimethoxyquinazolin-d-vloxy phenyDurea;

[ -(3-tert-buty - 1 - phenyi- I H-pyrazoi-5-yD-3-(3-(6, 7-dinwethoxyquinazolin-4-
yioxy)phenyi)urea;

1-(3-tet -buty- }-phenyl- 1 H-pyr azo!-5-v1)-3-{3- (6, 7-dimcthoxyquinazelin-4-
yithio)phenyi)urea

5%
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1-(3+{6,7~di «ethoxyquinaiodn-4-yioxy) phenyl)-34(3<{ I -
{trif woromethy f)cyclobaty f)isoxazol-5-yi)urea;

1-(3-{6,7-dinsethoxy quinazolin-4-ylthio)pheny1)-3-(3-( 1-
(eif uorotnethyi)cy clobutyi)isesxazol-5-yl)«rea;

1 -(3-tert-butyl- 1 -methyl- 1H-pyrat!-5 -y})-3-{ 3-(6,7-dime-hoxyquinazoiin ~4-
yithio)pheny l)urea;

1-(3-teit-buiyl-i-methyl- 1H-pyrazoi-5-yi}-3-(3-(6,7-dimethoxyguinazolin-4-
yioxy)pheny l)urca;

| -(3+1,3-«Jfluoro-2-methy ipropan- 2-yt)isoxazol-5-yi}-3-{3-{ 6, 7-dimethoxy quinazelin-4-
yioxy{phenyinirea;

[-f3-(1,3-dif wora-2-methyipropai~2-yi) isox#0l-5 ~vi}-3-} 3-(6, T-dimethoxyquinazolin~4~
yithio}plieny}) urea;

1-j3-(6, 7-dimethoxyquinazoiin-4-yioxy )phe«ylj-3-| || -pheny |-3-(trii luoromethy |- | H-
pyrazol-Syliurea;

F{5-(1 3-difluoro-2~-methyipropan- 2-vidsoxazol-d«viR-3-0 3( 6 7-dimethoxyquinazolin-4-
yioxy)phenyi j«rca;

I-(3-cyclapentylisaxazel-5-y1)-3-(3-(6, ~dimethox yguimazolin-d-vioxy)phenvlures;

1- (376, 7 I¥sethoxyquina-iolm-4-yl oxy)pbenyl  }-3-[ | -meti34l-3-(triflaoromethy)-1 H-
pyrazsi-3-yljurea;

1-[3-(6,7-dimethoxyqitinazolin-4-y loxy ) phenyt]-3-[ 1 -methy|-5-(tr Huoromethy-1w-
pyrazoi-3-yi|urea;

ethyl 2-(3-tert-bittyl-5- {3-}3-(6,7-dinK thoxyquina fin-4-y oxy )pheny Lursido} -1 H-
pyrazol-1-yl)aceiate;

1-[3-{ } ,3-difluoro~2-methyipropan-2-yi)- 1-pheny!-1H -p},-frami—S-}f!{E—S-P-»(ﬁ g
din:iedioxyqinnazolift-4-yloxy)phenyl]urea;

[ - 3-(6, 7-dimcthioxy q«ingaslin-4-y iaxy ) phenyl}-3- 3-(2-cthaxypropan-2-yi}-1-phenyl- 1H-
pyrazo!-5-y ljurea;

1-3-(6, 7-dimethoxy quinazoii«-4-yloxy yphenyl}-3-f {-phenyi-S-{triftuoromethyl)- 1 H-
pyrazot-3-yl Jurea;

1-[3-(6,7-dimethoxyquinazolja-4-ylthio)pheayl}-3-{ 1-pheny|-5-{ti f «oromethylVIH-
pyrazol-3-yl jitrea

[ -(3-{6,7-dimethoxyquinazo in-4-yloxy)phenyl}-3-] { -{(4-fluorophenyi}-3-{trifluoromethyi}-
1H-pyrazo!-5-yljurea;

1-13-{6.7-dimethoxyquinazoiin-4-yioxy yphenyl}-3-| -p-tolyl-3-(triftucromethyl}- 1 H-
pyrazol-5.y 1 Jurea;

1-(4-tert-butylphenyi)-3-{ 3-(6 J-dime¥.0oxyqiH«azoho-4-yloxy)pheriyl)urea;
1-(4-tert-buty |phenyl)-3-(3-{6,7-dimethoxyquinazohin-4-vlthophenyures;

38
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| -{(4~chiorophenyl)~3-(3-(6,7-dimethoxyquinazeiin-4-ykexy yphenyurea;

| -{4-chlare-3-(trif uoremetlyl)phenyi)-3-{3-(6,7-dimethoxyquinazolin-4-

yloxy)pheny i) urea;

1-(3-{6.7-dinethoxyquinazolin-4-vioxy)pheny[i-3-44-(tniflluoromethoxy phenyHures;

| -(3-{6,7-dim ethoxyqu na:zoiin-4-yloxy jpheny -3~ 3-mothoxyphenyviuren;

| -(3-{6,7~di«cthoxyquinazolin-4-yioxy) phenyl)-3-(3-cihoxypheny Husea;

1-(3-chloro-4-methoxyphenyD-3-3-06, 7-dimethoxyquinazolin-d-yloxy phenylurea;

[ -(3-f6, 7-dimeth)xyquinazoiir-4-ykaxy)piredy |3-3-f3~(tritl voromethyljphe«yl)urea;

1-(3-(6, 7-dimethoxy quinazol » -4-yloxy)phe8y ! }~3-phenylurca;

1-(3-(0,7-dimcthoxyquinazolin-4-vloxy phenvl-3-(3-(triflucromethvDphenylures;

1-(3~{6,7~dimethoxy quinazolin-d4-vithio)pheny - 3-{d-«{ rifluoromethyDphenyhures;

(36,7 -dimethoxyquinazolin-4-vithie)phenyl}-3-(3-{uwifluoromethyDiphenyliurea;

| -(4-dlere-3-(trif uorctetityl)phenyt)-3-(3-(5,7-dimethoxyquunazolin-4-

yithio)plicny)urea;

1-(3-{6.7-dancthoxyquinazolin-4-vithioipheny )-3-(3- 2-fluoropropan-2-vhisoxazol-5-

yvhurea;

| -(3-(6.7-diarctboxygutinazoiin-4-y fthio)phenyl)-3-(3-f voro-4-

(eriftunromethyl)pheny.i)urea;

1-(3-(67-dimethoxyquinazolin-4-ylithioyphenyl)-3-{3-(morpholinomethyl)-3-

(¢ fluoromethy pheiy Durea;

| -(3~{6,7~di«ethoxyquinazoin-4-ylthio)phenyl)- 3-(3-methoxy -3~

(tr T uoramcethy pheny Durea;

1-(5-(i,3-dif w ro-2-methyipropan-2-vilsoxaicol-3-vi{-3-} 3-{6, 7-dimedioxy quinazola ~4-

yithio) phenyl hstea;

| -[3-(6, 7-diinethoxy quinazoiin-4-ylthiophenyii-3+ I-phenvl-3-{riflucromethyvl)- 1 H-

pyrazoi-5-yi|urea;

1-}'3-(6,7-dist ethoxy quinazoljn-4-y thio)phenylj-3-f 1-methy1-3-(tr f voromcthy!)-1H-

pyraz»-5-yl jurca;

1-(3-(6,7-dia cthoxy quiii azoitii -4-ylthio)phenyi -3+ T-methyl-3-(trifluoromethyi - 1 H-

pyrazoi~3-yl jurea;

ethyl 2-(3-tert-buty 1-5-{3-{ 3-(6,7-dimethoxyquinazolin-4-y tio)pheny!|uido} - 1H-

pyrazol - 1-yi)aeetefe;

1+ 3-(i ,3-difluOra-2-methy Ipropan-2-yi}-1-phenyl- EH-pyrazol-S-¢ 1 3-{3-(6.7-

din¥thoxyquinazolijn-4-y1thio)phejnyl]urea;
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11 3~{6,7~dimethoxyquinazotin-4-yvithiolphenvi -3+ 3 2-cthoxypropan-2-yD- L -phenyl- 1 H-
pyrazol-3-yljurea;

1-(3-{6,7-dwmecthoxyquinazolin-4-vithio)phenyvi {-3-{ 1-{4-f woropheny I}-3-{trif uoromethy|)-
1H -pyrazoi-3-yljurea;

| -{3-(6, 7-disethoxy quiazoli«-4-y khio) phe«yij-3+f | -p-tolyl-3-(trifluoromethyl - 1 H-
pyrazoi-5-yi|urea;

| -(3-{6,7-dimethoxyguinazolf -4-yit3ho)phenyl)-3-(3-{ 2-methoxyethoxy)-5~
(¢ T woromethy !)pheny ilrea;

| -(5~¢cyclopentylisoxarol-3-y1)-3-(3+{6, 7~dimethoxyquinazolin-d-vithioyphenvl) urey

1-{3+ert-butylisoXazel-5vi)3-{ 3-{H-methoxy-7- 2Z-methoxvethoxy)quinazohn-4-
yloxy)phenyl)ures;

I-(3-({ j~Methoxy-7-(2-methoxyeth™  viguinazclin-4-viosyphonyl-3-( 5-phenylisoxazol-3-
yluresa;

| -(3-(6-metli Oxy - 7-(2-md hoxyethoxyiqumazohin-d-vloxy ipheny-3-(3-{morpholine-4-
carbo«yi)-5-{trif uoromethyi)phenyl)ue a;

| -(5-isopropyiisoxazoi-3-yl)-3-( 3-{6-incthoxy - 7-{2-methoxyethoxyiquinazetin-4-
yloxy)pheny Jurea;

1-(3 -cyclopeDtylisoxazol-5-yl)-3-(3-(6-med:Mixy-7-(2-m  cthoxyethoxy)qeinazolin-4-
yloxy)phenyl)urea;

]1-{3-[6-methoxy-2-( 2-methoxyetboxy) quinazotin-$-yloxy jpbeny!}-3-| 1-methyl-5-
(irifl woromethy 1)-i H~pyrazo!-3-yijurea;

{-(3-tert-butyl- . -methyl- {H-pyrazol-5~yi)-3 ~(3-(6-methoxy-7~(2-
nK ?thoxyethoxy)quinazolin-4-yloxy)phenyl)urea;

1-(3-tert-butyl-1-phenyl-il 1rpyrazoN5-yl)-3H3K 6-"ethoxy- 7-(2-
methoxyethosy)g«ina2oiii -4-yloxy)phenyl)urea;

1-(3-( §,i -difhiornethyl)isaxaznl-5-yi)-3-(3-f 6-methoxy-7-(2-mcthoxyethoxy)quinazolin-4-
yioxy)phenyijurea;

1-j3-(2-eflx>xypropan-2-yl)-i  -phenyl- 1 H-pyrazol-5-y!]-3-{ 3~[6-meihoxy-7-(2~
methoxy ethoxy )quinazctin-4-yloxy Jphenyl jures;

1-j5~(1,3-difluero-2-methyipropan-2-yi) isoxazol-3-y1j-3-{3-j6-met1oxy-7-{2-
niethoxyetb«xy )g«ina2oliii -4-yloxy|phesyl urea;

I-(3-cyclopropy  lisoxazol-3-yi}-3-(3-{6-methoxy-7-(2-methoxyethoxy)qumazolin-4-
yloxy)phenyl)urea;

1-(3-tsopr e2pylisoxazol -5-yl )-3~(3-{6-methoxy -7-{ 2-meteoxy ethoxy)q«inazoiin -4-
yloxy)pheayl)urea,

1-(3-(6-metli oxy~7-(2-methoxyethoxy lquinazohin-d-yloxvipheayD-3-3-(etrabvdre-2 H-
pyjran-4-ylisoxazed-5-yl)urea;
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1(3-{2-fluQopropan-2-yi)ikoxazol-5-y13-3-(3~{6-methoxy-7-(2-methoxyethoxy quinazolin-
4-yloxy)phesiyi)urea;

I-(5-cvelopentyhisonazol-3-vH-3-(3-(6-moethoxy-7-(2 -methoxvethoxy iquinazolin-4-
ylaxyyphcaylurea;

1-{3-(6~methoxy-7-(2-methoxyethexy Jquinazoiin-4-y loxy jpheny i \-3-j 1-methy S3-
(irifl soromethy!)-1 H~pyrazol~5-yijurea;

1-{3-}6-methoxy-7-{ 2-methoxyethoxy kquinazotin-4-yioxyjphenyi} -3-j 1 -phenyl -3-
(trifluoronietiiyi)-iH-pyrazo!-5-yijurea;

I-(3~fluoro-4-(triftuoromethyi)phenyl™  «(3-{6~methoxy-7-{2-methoxyethoxy kpanazolin-g-
yloxy)phenyl)ures;

H3-.raetlK>xy-4-(t fliuoremelhy!)phenyl)-3-(3-(6-.ragihoxy-7-"(2-
methoxyethoxy)quinazoiin-4-yloxy)phenyl)ures;

ethyl 2-[3-teri-butyi-5-(3-{3-{6-methoxy-7-(2-methoxy ethoxy)guinazoiin-4-yloxy
{phenyitureido)- iH-pyrazo!-1-yi{acetate hydrochloride;

1- { 3-j¥rraethoxy-7-(2-meJhoxyelhoxy)quin.azo!m-4-yloxy jphenyl} -3+ 1-pheny }-5-
(trifluoroniethyl J-IH-pyrazoi-3-yl]urea;

I-{ 1-(4-fluoropheny I)-3-(triil«oronwU)yl)-IH-pyrazol-5-yl  j-3-{3-{ 6-tneihoxy-7-(2-
methaxy eihoxy)q tiinazolin-4-yioxyjpheny 1}ue a;

i-{3-f6-methoxy-7-(2-methoxyethoxy)quinazoiin-4-yioxy  }phenyi}-3-f i-p-toiyi-3-
(tr flaoromethy!)-1H-pyTaze!-5-yiiurea;

1-{3-{ 1,3-difluoro-2-methylpropan-2-yl)-I  -phenyl- t H-pyrazoi-Syi}-3- (3-[6-n>ethoxy-7-(2-
mxtitoxy ethoxy) quinazoiin-4-yloxyphenyl } urea;

[-(3-i 6-rnethoxy-7-(2-medioxyelhoxy )quinazoiin-4-yloxy)phenyl)-3-(3-
(trifluoromethyl)isoxazol-5-yl)«rea;

[-i5-(1 ,3-difluorg-2-methvipropan-2-vitisoxazel-3-vH-3- {3 6-methoxy-7-3-
«K thoxy eth¢>xy)qumazoHn-4-ylthioj|phenyl} «rea;

1-(3-84 oro-4-(trifluorcmethy D phenyD-3-{3-{6-methoxy-7-{ 2-methoxyethoxy quinazolin-4-
yUhio)phenyi)urea;

|- (5-isopropyiisoxazol-3-yl)-3-(3-(6-meftoxy-7-(2~me® xyethosyiquinazelin-4-
ylthiolpheayi)urea;

1-(3-raethoxy-4-(trtfiuoromethyl)phenyl)-3-(3-(6  -raefhoxy -7-(2-
methoxy ef ¥»xy)quinazo!m-4-y Ithio Jpheny urea;

i-(3-{2~fhioropropan-2-yi)isoxazoi~5-y 1)-3-(3 -{ 6~methoxy-7-(2-i «ethoxyethoxy)quiriazoiin-
4-ylthio)phenyl)ures;

1 -(5-eyclopenty isoxazol-3-¢13-3-(3-{6-methoxy-7-(2-methoxyethoxy)quinazolin-4-
yithio)pheny i)urea;

41



o

WO 2014/182643 PCT/US2014/036877

o

1-(3~tert-butyl-§ -phenyl- iH-pym2»l-5-yl)-3-< 3-(6-a ¢f wxy-7-42-
nicthoxyethoxy) quinazolin-4-ylthio)phenyl)«aea;

ethyl 2-[3-tet -butyl-5-(3- {3-] 6-me& oxy-7-(2-t»ethoxyetivoxy yquinaz»lin-4-
yithiojphenyijtreidn)-1H-pyrazoi-1-yijacetate;

[ 3~(1,3-difluOro-2-methy ipropan-2-yi- L -phenyi- 1 H-pyrazob-5 911 3- {3-| -methoxy-7-{2-
methoxyethoxy)g«inazolin-4-ylthicjpheny| }urea:

1- p-[{ >-nieihoxy-7-(2-] «ethoxyet!ioxy)quffiazoiin-4-yltj Yo fphenyli-3+f T ~methy-3-
(trifluoronictiiyl)-1H-pyrazol-5-yljurca;

1- {3j 6-methoxy- 7-(2-methoxyel hoxy)qumazoiin-4-ylihio} phenyi} -3-(I~methyi-3-
(irif soromehyl)-1H-pyrazoi-5-yl jurea

1-(3-(2-ethoxypropan-2-yl)-1 -pheayl- 1 H-py.razol-5-y.I}-3~ {3 G-methoxy-2-{2-
methoxyethoxy)g«inazolin-4-ylthicjpheny| }urea:

1 i -{4-fuarophenyl)-3-(triiuoromethy 1)- L H-pyrazo 28-vi |-3- { 3-[&-methoxy-7-(2-
methoxyed axy}gainazolin-4-ylthio jpheny |} urea;

1- {3-]6-imethoxy- 7-{ 2-methoxy ethoxy Jquinazoiiii-4-y ithio jphenyi} -3-{} -p-tolyl-3-
(trifluoroniethyl J-1H-pyrazol-5-yl]ureg;

1-{3-{6-methoxy-7-{2-methoxyethoxvigquinazolin-d-vithiojphenyi}-3-{ -phenyl-5-
{trif woromcthyj)-t H-pyrazol-3-yjurca

1-(3-(2-fluoropfopan-2-y isaxazot-5-y1)-3-(3-( 7-metli oxy-6-(4,4-dioxo-3 -
ihiomorpholinopropoxyiqurinazolin-4-vithioyphenvlures;

I-(d-methoxy-3-{trifluoromethyDpheny)-3-3+ T-methoxy-6-{3-(4 4-
dioxothiottworpholimopp poxyiguinazohin-4-ylthio)phenylurea;

-~

1-(3-{6,7-bis(2-Methoxyethoxy)quinazolin-d-vithio)phenyv}-3-0G-tert-butyhisoxazol-5-
ylures;

I-(3-(2-fiuoropropan-2-y jisoxa2ol -5-yl)-3-(3-(6-methoxy-7-(2-
morphoiinoe A oxy)quinazelin-4-yi«o)phenylurea

1-(4-methOxy-3-{influcromethvliiphenyl)-3-3-(6-methoxy-7-{ Z-morpholincethoryd
qui azola -4-ylthio )phenyl)urea;

| -(4-rnethioxy-3- (i fluoromethyl)pheny!)-3-(3+¢6-nethoxy - 7-(2-
morphotinosthexyquinazolin-4-vloxyiphenylyures;

I-(3-(2-fiuoropropan-2-y!)isoxazol-5-yl )-3-(3-(6-methoxy-7-(2-
morpiw Hinocthoxy Jg«inazolm-4-yloxyphenyl parea;

1-{\-tet -butyl-1H-pyrazoi-4-yl }-3-(3-(&J-din*thoxyquinazoHn-4-yloxy)phcnyl)ui¥aa;
1-(5-tet -butyhisoxazol-3-yi)-3-(3-(6,7-dimethoxy quinazolin-d-yvisulfinyDphenyl prea;
1-(3~{6,7~dimethoxyquinazotin-d-vioxyipheny - 3--{rifhuoromethyl iisoxazol-S-yhurea;

1-(3~(6,7~di«iefhoxyquina-i01ffi-4-yl oxy) phe»yr)-3-(3~(1 -b.ydf oxy-2-mefhyl propan-2-
yi)isoxazol-5-y)urea,;
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1-(54ert-bufyi-isoxazol-3-vi)-34{3-{ 7-j 3-(i . I-dioxo-ihiomonpho in-4-y1)-propoxy §-6-
methioxy |utinazoli«-4-yloxy} -phenyi)-itrea;

I-(3-(2- fluoropropaii-2-yi)isoxazoi-5-yl)-3-(  3-{ ?-hydroxy-6-methoxyguinazolin-4-
yiaxy)phcay\)ures;

[-(3~(2-fluoropropac-2-y ) isoxazol-3-91)-3-(3-(6-hydroxy-T-methoxyquinazoln-4-
yioxy)pheny Buren;

136, 7-dimethoxyquinazolin-d~vloxy)phenyD-3-(3-(1 1, I-tifluoro-2-methylpropan-2-
yvhisoxazrol-3~vhurea;

1-(3" 6-e%.0xy-7-metk>xyquinazoiin-4-yloxy)phei»yl)-3-(5-(I,] ,1-triftuora-2-

14 methylpropan-2-yi)isoxazol-3-yi)ures;
1+(3(6, 7-din¥thoxy quinazolin-4-ylthio) phenyl)-3-(5-(1 1,1 -tF f uoro-2- methylpropan-2-
yi)isoxazoi-3-y!)ureg;
1-(3-(6-ethoxy-7-mc& oxyquinaz«lin-4-ylthioypheny)-3-(5-(1,1,1 -ti fiaors-2-
methyipropan-2-yi)isoxazoi-3-yi)urea;

15 3~ 7-hvdroxy-p-metho ovquinazolin-d-vioxyiphenyv-3-(5-(1, 1, Lunfluoro-2-~

o

14

niethylpropaa-2-yljisoxazol-3-yl)ur ea;

| -(3-{6-hy<droxy-7-methoxyquinazolin-4-yloxy)phenyl)-3-(5-( Li,l-trifluor o-2-
.oictliy! propa«-2-yi)! Soxazo!-3-yi)orca;

1-(3+(6,7siimiethoxyquinazolin-4-yloxy )-2-fluorophenyl)-3-(5-(!,1, 1-tr fhioro-2-
methyipropan-2-y|)isoxazel-3-yl)«rea;

| -(3-{6,7-dimethoxyguinazolf -4-yioxy)-4-iluoropheny}-3-(5-(1 1, 1-rifluore-2-
t »tity Ipropan-2-y isoxazol-3-ylurea;

1-(3-(6.7-dimethoxyqlinazolin-4-yioxy)phenyl)-3-(3-(1,1,1 -Irifluoro-2-methyl propan-0 -
yhisoxazol-5yurea,

25 1-(3-(6. 7-dimethoxy quinazoiin-4-y !thiiiojpheny1)-3-(3-(1 1,1 -ti T soro-2-methylpropan-2-

yhisexazol-3-yljurea; and

1~(5-(6, 7-disnethoxy (uinazoiin-4-y loxy )-2 4-dif uoiophenyi)-3-{3-(2-flaoropo pan-2
yl)isoxazol-5-y!)ureg;

or a pharmaceutically acceptable salt or prodrug thereof.
(0084} Iz some embodiments, the compound is selected from:

1-(5-tert-huitylisoxazol-3-yl)-3-(5-(6,7-dimethoxyquinazolin-4-yloxy)-2 .4-
diflucropheiiyi)urea;

1-(5-(6, 7-dimethoxyguinazolin-4-vloxy -2, 4-diflworophenyl)-3-{ 1-phoayl-3-
(triffacromethy [3-1H-pyrazol-5-y l)urea;

1-{3-tert-buty -1 -p-telyl-1H-pyrazod-5-y i)-3-(5-{&, 7-dimcthoxyquinazalin-4-y Joxy)-2 ,4-
dif uiOphenylhirea;
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1-(3~.ert-butyl-{-phenyl-iH-pyra®  -5-y1}-3-{5-(6 T-dimethoxyvquinazoln-d-vioxy)-2 4~
difteorophenyt)urea;

| -(3-tert-buty -1 -p-talyl-1B-pyrazol-5-y 1)-3-(3-(6,7-dimethaxyquinazelin-4-
yioxy)phcny\)ures;

|.-(3-tert~butyl-.| -p-talyl-i H-pyrazoi-5-yl)-3-(3~(6J~diraeilioxyquina?.olin--4--
yithio)phenyl)urea;

1-(3-teit-butyl-1-p-toly!- 1 H-pyrazoi-5-yl)-3-(3-(6-methoxy-7 -(2-
n«t roxycthoxy)quina2elia-4-y loxy)pheny l)urca;

1-(3-fert- Butyl-1 -p-toly 2-1li-pyrazol-5-y 1)~3-(3-(6-methoxy-7 -(2-
methoxyethoxy Ygutinazolin-4-yIthio)pheny l)urea;

| -{3-(2~cyaiapropan-2-yl }pheny1)~3-( 3- (6, 7-dimethoxyquinazolin-4-yloxy)pheijy  1)urea;
I-(3 -(2~cyanGpropan-2-yl)phenyl)-3-(3-(6J -dimethoxyvgumazolm~-d-vithiojphenyiiurea;

1-i3~{ 2-cyanopropan-2-yl) phenyl)-3-i 3~(6-meihoxy- 7-i2~me-hoxyeihoxy) qumazol m-4-
yloxy)phenyl)urea;

1-(3-(2~cyanopropaii-2-yl)plieny1)~3-(3-(*  iwcthoxy-7-(I-methoxvethoxy jqumazolin-4-
yithiaipheny htrea

1-(3-ieri-biityi- i-(2,4-dimeihyiphenyl)-I H-pyrazoi-5-yl)-3-(3-{6 ,7-dia effioxyquitazolin-4-
y ®xy jpheny Surca;

(3-tert-butyl-1-{2 d-dimethylphenyl - L H-pyrazol- 8-y D 3-(3-{ 6-methoxy-7-(2-
nethoxycthoxy)qui nazelin-4-ylthis)pheny «rea;

1-(3-tert-buty 1- i-(2,4-diracthy Iphenyl)-IH-pyrazol-5-yl)-3-(3-(6;7-d«i Jc& oxygqumabi-ol m-4-
ylihio)phenyintrea;

1-(3-tert-butyl-f-m-tolyl- 1 H~pyrazol-3-¢13-3-(3-(6,7-dimethox yquinazohin-4-
yioxy)phenyi)urea;

1-(3-tert-butyl- i-m-telyl-1H-pyrazoi-5-y1)-3-(3-(6,7-dimethoxyquinazolin-4-
yithio)pheay|)«rea;

[-(3-iert-buiyl-I-m-tolyl-lii-pyi*ol-5-yI)-3-(3-(6-n)eihoxy-7-(2-
methoxyethoxy)quinazelin-4-yltbic)phenyl)ures;

[ -(3-feri-mnity I- 1 -p-toiyi-1H-pyrazol-§-v13-3- 3-(6,7-dimethoxvguinazotin-d-yloxy}-2-
methyiphenyl)urea;

1-(3-tert-butyl- 1-phenyl-IH-pyraxoJ-5-yi)-3-(3-(6 ,7-dimethoxyquinazolin-4-yloxy)-2-
methyiphenyi)urea;

1-(5~tert-buiyiisOxazoi~3~yIM ~{3-{6,7-dimecthoxyqumazohin~d-viexy-2-methviphenyinmea;

1-(3-(6.,7-Dimcthoxyquinazoiin-4-yioxy )-2-nietityiphenyl)-3-( 1-phenyi-3-(trifluoror acthyl)-
1H-pyrazol-5-yliurea;

i -{3-{6,7-dimethoxyquinazotin-d-vioxy}2-methylphenyl}-3-(5-2-fluoropropan-2-
yl)isoxazoi-3-yl)urea;
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-(3-{6,7-dinethoxyquinazolin-d-vioxy -4 fluoropheny -3~ 3~ 2-fluoropropan-2-
yisoxazol-S-vinmew;

1-(5-¢ 1, 3-difteoro-2-methyvipropan-2-vDisoxazol-3-vH-3-(3-(6 7 -dimethoxyepsinazolin-4-
ylaxy)-4-flaorophenyl)urea;

1-(3-tert-butyl-. -phenyl- 1H-pyrazol-5-y {)-3-(3-(&,7-dimé&Axxyquinazoliij-4-y foxy}-2-
fivorophenyijurea;

1-(3-{6,7-dimethoxyguinazo!in-4-yioxy)-2-fiuorapheny | )-3~{3-(2-%iOropropan~2-
yl)isoxazol-5-yl)ures;

1-(5+ 1, 3~diftuoro-2-methy Ipropan-2-y | soxazolb-3-yi}-3-(3-(6 7-dimethoxyquinazolin-4-
yioxy)-2- flaorophe«y|)area;

1-(3-tert-butyl- . -p-tolyi-1H-pyrazol-5-yl)-3-( 2-c.hloro-5-(6, 7~dimeihoxyquinaxo lin-4-
yioxy )pheny i)urea;

| -(S-tert-bet yliSsxazol-3-yi)-3-(2-cli ioro-3-(6,7-dimethox yquinazolin-d-vioxy ipheny Durea;

[-(2-Chksro-5-(6,7dimethoxyquinazolin-d-vioxypheny-3-(1-phenyl-3{trifluoromethyl}-
1H-pyrazol-5-yl)urea;

[-(3-ieri-biity!-I-plienyl-IH-pyra2ol-5-yi)-3-  {Z-chloro-3-{6,7-dimethoxvquinazolin-d-
yloxy)pheny Jurea;

1-(3-{6,7-dimethoxy quinazolin-4-y lox>0pbfinyl)-3-(5-(2-tt Yetliy1- I -morpholinopropan-2-
yi)isoxazoi -3~yi)ureg;

1-(3-tert-butyl-.| -{4~metlwSpyndin-3-yi)-IH-pyra®  -3-yi}-3~{3-(6,7-dinrecthoxyquinazolin-
4-yloxy)phenyl)urea;

1-(3-tert-butyl-1 -(pyridin-3-y1)- 1 H-pyrazol-5-y1)-3-(3-i 6,7-dimethoxy quinazal in-4-
yioxy jphenyh)irea;

| -{3~6,7 dia cthoxygtindgotin-4-yloxy) pheay | 13+ 3-{perthiorocthy - bpheayl- 1 H
pyrazal-5-v)itrea;

| -(3-ter-butyl-1-(2-methyipyridin-3-yi)- 1 H-pyrazot-3-y)-3-(3-(6, 7-dimethoxyquinazolin-
4-yloxy)phenyi)urea;

1-(3-(6,7-dimethoxyquinazohin-4-vioxy )pheny D-3-(1-phenyi-3-(1 1, Brifluore-2-
m:et¥ayl p:ropan-2-yl)-IH-py Ta2ol-5-y])«reg;

1-(3-(6J--d«nethoxygumazoljn-4-ylthio)phcnyl)-3-( 1-pSeayi-3-€1,1,1-trifluoro-2-
niethylpropaa-2-yl)-IH-pyrazol-5-yl)urea;

1-(3-<2-cyanopropan-2-yl)-]  -phenyl- IH-pyra7»i-5-yl)-3*3"6,7"imeth(wyg«inazolin-4-
yloxy)phenyl)ureg;

1-(3-(2-cyanopropan-2-yl}-l  -phenyl- 1H-pyrazol-5-vI3-3-{3-(6,7-dimethox yquinazolin-4-
yithio) pheayi)urea;

j-(5-Tert-butylisoxa¥al-3-yf)-3- (3-(2-chlovo-6, T-dimethoxyguinazohin-4-vioxy iphenyDures;
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(31, 1 -dithuoroety}-1 (pyridin-3-y!)-1 H-pyraxol-5-yl )-3-(3-{6,7-dia ef wxyquina2 lin-
4-yloxy)phenyl)urea;

[ -(3-tert-butyl-1-{ 6-methylpyridin-3-y i)-{ E -pyrazol -5-yl )-3-(3-(6.7-dime& oxyguinazoiin-
4-yloxy )pheayl)urca;

|.-(3-tert~butyl-.1 -(2-oxo- 1.2-dj hydropyridin-4-yl) ~ 1H-pyrazol-5-yl }-3-(3-6,7-
dimethoxyquinazeiin-4-yloxyjphenyl)urea;

[ -(3-{6,7-dimethoxyguinazolin-4-Yioxy) phenYh)-3-( { -{ S-flucropyridin-3-vi}-3-1sopropyl-
1H-pyrazol-5-yl)urca;

1-(3~{ 1, I-diffeoroethyl)- 1 -(4-methoxyphenyis-i H-pyrazoi-5-y1)-3-¢ 3-(6,7-
dimethoxyquinazolin-4-yloxy)phenyl urea;

[-(3-(i,}-difluoraethyl)~ -(5-fluoropyr din-3-y!)~1 H-pyrazob-S~-y1}3~(3-(6,7-
dimethoxyquinazeiin-4-yloxyjphenyl)urea;

1-(3-tet -batyl-1-(6-oxo- 1,6-dihydropyridin-3-vi}-1 H-pyraxol-3-y[}-3-(348,7-
diredsoxyquinazolin-4-yloxy)pheriyl)urea;

1-(3~{ 1,I diftuoroethy!)- | -phenyl- 1 H-pyrazol-5-yi)-3-(3-(6,7-dimethexyquinazaia -4-
yioxy)phenyi)«rca;

1-(3-(1,i-difluoroeihyl)- t-phenyl-  H-pyrazol -5-yl )-3-(3-(¢,7-dimethoxyqunazolmn-4-
ylthto)pheny Nurea;

]-(3-tert-butyl- 1 -(2-methyipyridin-d-yi)- 1 H-pyrazol-5-y13-3-3-(6, 7-dimethoxyquinazolin-
4-yloxy)pheny Jurea;

1-(3-teit-butyl-1-ethyl-1 H-pyTazal-5-y1)-3-(3-(6, 7-dimethoxy quinazoli n-4-
yithio)plicay urea;

I-(3-tert-butyl-I-(pyridm-3-yi)-iH-p%'"  ol-3-¢1)-3-{ 3-(8, 7-dimethoxyquinazolin-4-
yioxy)phe«yl)irea;

1-(3-text-butyl-1-(pyri.dii-3-yi)- H-pyrazol -5-yl }-3-(3-(6.7-dimethoxyquina2o!in-4-
ylthio)phenyi)urea;

1-(3-(0, 7-dimethoxyquinazolin-d-vioxypheny}-3-O-isopropyi- 1 -phony - 1 H-pyrazol - 3-
yS)urea;

1- (36,7 -di«acthoxyquinazolin-4-yithio)pheny1)-3-(3-isopropyl-.| -phenyi-1H-pyrazo!-5-
yi)urca;

S(3-tcit -butyl-1-(5-fluoropyridiii-3-yl)-1 H-pyrazoi-3-yD-3-G3-{f ,7-dimethoxyquinazolin-4-~
yloxy)phenyl)urea;

1-(3-tert-butyl- 1 -(5-fluompyridin -3-yl)-I H-pyrazol -5-yi )-3-(3-(6,7-dimethoxy quinazo!in-4-
y ghi o)pheny i)urea;

1-(3-tert-butyl- 1-(4-cyaaopheny 1)-1 H-pyrazoi-5-yl)-3-(3-(6 ,7-dnttefhoxj ‘qujnazolja-4-
yioxy)phenyl )ures;
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1-(3 ett-puty|~1~{4-cyanopheny| - L H-pyrazol-S-y1)-3-(3-{6,7-dimethoxyquinazolin-4-
yithio)pheny Hurea;

[ -(3-tert-buty 1-1 -cyclohexyi-1 E -pyrazol-5-yl)-3-(3-(6,7-dime& oxyquinazo  {io-4-
yicxy)pheoy\wres;

§-{3-tert-butyl- Feyclohexyl IH-pyrazol-3-¢1)-3-(3-(6, 7-dime thoxyquinazolin-4~
yithio)plieiiyl)urea;

1-(3-teit-bu tyl-§ -issbuty k| H-pyrazol-5-yi)-3 -{3-(6,7-di methoxy quinazalin-4-
yioxy¥)pheny )urca;

| -(3~tert-buty|-1 ~4sobuly |- H-pyrazol-5-y1)-3-{ 3-{6, 7-dimethoxyquinazolin-d-

yithio) phenyl hstea;

| ~(3-tet ~butyl-i-isoprepyi-1H-pyrazoi-5-y1)-3-(3-( 6, 7-dimethoxy quariazoiin-4-
yioxy)pheny Burea;

[-(3-tert-btrtyl-1-isopK>pyi-IH-pyrazoi-5-yi)-3  -{3-(&,7-dimethoxyquinazolin-4-
y!thi o)phcny urea;

i «{3-tet -huty -1 -(pyridiz-4-y1)-i H-pyrazol-3-y11-3-3-(6, 7-dimethoxyquinazolin-4-
yioxy)phenyi)urca;

1-(3-texi-butyl-1-ipyridin-4-yl)- 1H-pyrazol-5-y1)-3-3-(6,7-dimethox vquinazolin-4-
ylthigs)phenyjurea;

1+{3-(6,7-dumcthoxyguinazolin-4-y hixy) pheny J-3-{1 -ra-tolyJ-3-(trifiuoromethyl)-1  H-
pyrazoi~5-yl jurea;

1-(3-{6,7-dimethoxyguinazol n-4-yithio)pheiyl)- 3-(1 -m-tolyl-3-{trifluoromethy -1 H-
pyrazal-5-y | urea;

1-(3-tert-buty + i -(2-chisraphenyl)-1H-pyrazel-5-y1)-3-(3-(6,7-dia ethoxyquinazoiin-4-
yloxy)phenyl)urea;

1-(3-tert-buty 1- 1 -(2-chloropheayl )-1H-pyrazoJ-5-yi)-3-(3-(6,7-dimecthoxyquinazaiin-$-
ylthicpheny urea;

1-(3-tert-butyl-1-0-0 lyl-1H-pyna»l-5-y1)-3-(3-(6 ,7-d«nethoxyquinazcia -4-

y DXy ypheny Surea;

1-(3-tet-buty 11 -o-toly: 1 H-pyrazol-5-y1)-3-(3-(6 ,7-dirnethoxyguina2eiin-4-
yifhio)phetiyl)urea;

S(3-tert-buty 1- 1 -(pyridta-2-yl)- 1H-pyrazol-5-yl)-3-( 3-(6,7-dimethoxyqtiina2o !in-4-
yloxy)phenyiiurea;

1-(3-tet -butyl-1-(pyridin-2-yl)- \H-pva zol-5-y1}-3-(3-(6,7-dimethoxvguinazolin-4-
y ghi ojpleayi)ures;

1-(3-(6,7 -dist ethonyquinazolin-d-yloxyphenyD-3-(1-p-tolyl-3-(1 -
(trif woromedhy Deyciopropyld-i H-pya zol-5-yhhsrea;
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1-(3+6,7~di «ethoxyquinazoin-4-ylthio)pheny!)-3-(1 -p-tolyl-3-{ 1-
{trif uworomethyfcyco propy!)-1H-pyrazof-5-yi)urea;

1-(3-{6,7-dimethoxy quinazolin-4-y loxy ) pheny 1)-3-( 3-ipropy - 1 -{4-a%thoxypheny | )- 1H-
pyrazei-5-y 1) urea;

F-(3-(6, 7-dimethoxyquinazohin-4-vithiopheny - 3-{ 3-1sopropy - 1 ~{4-methoxyphenyl}- 1 H-
pyrazoi-5-yl jurea;

[-(3-{6,7-dimethoxygquinazol n-4-yioxy) pheny -3+ 3-tsopropyi- L« pyridin-3-yl - 1 H-
pyra2oi-5-yl)urca;

| -(3+6,7~dimethoxyquinazoiin-4-yithio)phenyi}-3-(3-isopropy L (pyridin-3-y D~ 1 H-
pyrazol-5-yurea;

[-(3-(6 ,7-dimethoxyquinazolin~4-yloxy phe«y)3-3-cthyi-t-phenvi-1 H-pyrazol-S-vlurea;

1-(3-cyclopiOpyl- i -phenyl- } H-pytazol-3-y13-3-{3-(6,7 -dimcthox vquinazoi-4-
ylaxy)phenyljurea;

1-{3-cyclopropyl--phenyl-1 H-pyrazol-5-¢13-3-(3-(6, T-dimethoxyquinazolin-4-
yidsiv)phenyl)urea;

1-(3-cyclobuty!-I -phenyl- IH-pyrazol-5-yl >3-(3-(6,7-dmiethoxyquinazolin-4-
yloxy)pheny Jurea;

1-(3-cyclobuiy {-1-pSteayi- | H-p>"azol-5-yl)-3-(3-(6 .7-dimethoxy quinazoling -
yithio)phenyiurea;

1-(!-benzyi-3-tert-butyi- 1 H-pyrazoi-5-yl)-3-(3-{6,7 - dimethoxyquinazolin-4~
yioxy)pheny Duren;

1-{1-benzyl-3-tert-butyl- 1 H-pyr izok-3-v13-3-(3-{6, 7-dimethoxvquinazotin-4-
yithio)phegayi)urea;

1-(3-tert-b«iyl-1-(3-fluoropheny!)-  1i:l-pyrazof-5-yi}-3-(3-(6,7-dif ethoxyqti«azalic-4-
yioxy)phenyi)urea;

1-(3-tert-butyl-i -(3-fluorephenyi)- 1 H-pyrazoi-5-yi)-3-(3-(6,7-dimethoxyquma2X>Im-4-
yithio)pheny | ntoa;

1-(3-tert-butyl- - (d-methoxyphenyl - HH-pyrazol-S-y1 -3 3-(6, 7-dimethox vquinazolin-4-
yioxy)phenyi)urea;

1-(3-tert-biity - \-(4-meihsxyphenyi)-1 H-pyrazol-5-yl)-3-(3-(6,7-dimcihoxyquinaii:olin-4-
ylthio)pheayl)urea;

1-(3-tert-buty 1 i -(3-chiorophenyl)- 1H-pyrazoi-5-yl }~3-(3-(6,7-dimethoxyquinazoiin-4-
yloxy)phenyl)urea;

1~(3-tet -butyl-1-(3-chlorophenyl)-I H-pyrazol-5-y1}-3-(3-(6,7-dimethoxyquinazohin-4-
ylthioiphenyfurca;

1-t3-ieit-bittyl- 1-(4-chk>ropheriyl)-IH -pyrazol-5-y}3-3-{ 3-t6, 7-dimethoxy quiitazotiin-4-
yioxy)phenyi)urea;
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(3~ ert-butyl-1~{4-chioropheny| - L H-pyrazol-5-v13-3-(3~{6, 7-dimethoxyquinazolin-4-
yithio)pheryturea;

- (5-tect-butyli soxazol-3-91)-3-{ 53-(6, 7-dimethox vquinazolin-4-vioxy)-2-flaorophenyDarea;

1-3-tert-butyl-1-phenyt HH-pyrazod-S-yvh-3-( 5-(6,7-dimethoxygumazolin-g-yloxy)-2-
f uorophenyihsrea;

1-(3-tert-butyl- }-{4~tert-buty phenyi)-iH-pyrazol-5-yi)-3 -{3~(6,7-diineihcxyqui nazelin-4-
yioxy )pheny Buren;

1-(3-~tet -butyl-i-(4-ter ~brgdy Pheny!)-iH-pyrazol-5-yl)-3-(3-(6.7-dit iwxy quinaZ!in-4-
yithio)pheny Nurea;

1-{3~ert-butyl-1« 2-fluaropheny)- 1 Hopyrazodb-Soply- 3306, 7-dimnethoxyguinazohn-d-
yithio)pheny lJurea;

1-(3-tcet-butyl-1-(2-fluorophenyi)-  1H-pyTazni-5-¥i}-3-(3-(8,7-dia ethioxyqui«azolin-4-
yloaxy)phenyljurea;

1-(3-tert-butyl- } -{4-{trifluor omethyl)phenyi )-I H-py razol-5-vi) -3~(3-(6.7-
dimethoxy quinaxolin-4-yloxy)phenyl)urea;

H3-tert-butyl-I-(4*  tr f uoromethy|)phenyl)-1 H-pyrazol-5-yl)-3-(3-(&,7-
diinethoxyquinazolin-4-ylthio)pbenyl)urea;

1-(3-tert-buty 1 1-(2-(tr flacrometbyi)pheiy!}-iH-pyrazol-3-yi)-3-(3-(6,?-
dimeihoxy guinazoiin-4-ylthin)phenyi)urea;

]-(3-tert-butyl- !-(2~(tri fluoromethy i)phen yiy-1 H~pyrazol-5-y i)-3-{ 3-(6,7-
dimethoxy quinazoiin-4-yloxy jphenyl)urea;

.-(3-(6J-dimethoxyqujnazolin-4-yloxy)pheK yl)-3-(5-(I-
(trifhior oraethyl)cyclopropyl)isa>xazol -3-yl)ures;

1-(3~(6,7 -dimethaxygtiinazotin-4~ylthio)phenyi )~3-(S-(1-
(trifluoromethyljcyclopropy!)isoxazol-3-y!)ur ea;

1-(3-tert-buty 1 1-{3-(trifluoromethy ) pireny}-1 H-pyr aeol-5-y()-3-(3-(6,?-
dimethoxyquinazolin-4-yloxy)phejiyl)urea;

1-(3-tert-butyl-. -(3-(trifluoromethy !)phenyi)- $H-pyrazol-5-yl)-3 ~(3-(6;7-
dinethroxy gt nazolin-4-yIthio) pheny urea;

[-(3-(2-cyw} Opr opan-2->4)isoxazol-5-yl)-3-(3-(6,?-dir aeti}Oxyqur aazoH n-4-
yiihio)phetiyi)ures;

| -(3-(6,7-dimethoxyguinazolf -4-yithio)phenyt)-3-(3-{trifluoromethyiisoxazol-S-yhurea;

1+(3-(6.7-dimethoxyquinazelin-4-ylthio) phenyt}-3-{1 ~pheny|-3- (i~
(tr f uoromethyl)eyclopropyl)-1H-pyrazol-5-yl)urea;

1-(3-(7-edioxy-6-metk>xyquinazolin-4-yloxy)pheKyl)-3-(I  -phenyi-3-(triflaQomethyi)-1H-
pyrazo!-5-yl)urea,;
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[ -( 3~ 7-ethoxy -6-methoxy quinazolin-4-yloxy yphenyly-3-{3-2-fhsoropropan-2-vilisoxarzol-
5y lurea

1-(5-¢ !, 3-difluoro-2-m»ethylpropas-2-yl)ivaxazol - 3-y 1)-3-(3-(7-cthoxy-6-
tncthoxyq«inazo!ift-4-yloxy)phe3}yl)ufes;

|-(3-tert-butyl- i -pheny I~ H-pyrazor ~3-y 1} 3-(3-( 7-ethoxy-6-methoxyguinazotin-4-
yioxy)pheny Bureq;

1-(5-( ! ,3Hjifluor o-2-nK!thylpr opan-2-yl)isoxazol-3-yl )-3-(3-(7-e{feoxy-6-
n«itiioxyqumazo!m-4-ylth.io)pheny!)utca;

| -(3+ 7-ethoxy~6-methoxy quinazeiin-4-yithio phenyl 3332 -fluoropropan-2-yhisoxazol-
Sy])urea;

H3-tert-butyl-.I -phenyl- 1H-pyrazo.l-5-y1)-3-(3-(6-ethoxy - 7-methioxy quinazolin-4-
yioxy )pheny ijurea;

| -(3-(6-ethoxy - 7-methoxyquinazslin-4-viexviphenyl-3-( 1 -phenyi-3-(rifhoromethy - 1 H-
pyrazoi-5-yl)urea;

i -{ 3-(6-ethoxy~7-nredioxy quinazolin-4-vioxy jpheny}-3-(3-(2-fhuoropropan-2-viisoxazol-
5-yi)itrea;

I-(5-(1  3-4if woro-2-metity Ipropan-2-yl)isoxazol-3-yl)-3-(3-(6-ethoxy-7-
methoxyqu@azolin-4-y loxy)pheny l)urea;

1-(3{H~cthoxy-T-methoxyquinazolin-d-ylthio}phemyl}-3-(3-(2-fluoropropan-2 -y jisoxazol-
Sevljurea;

[-(5-{! .3-difluore-2-methylpropan-2-yi)isoxazil-3-yi)-3-{ 3--{6-ethoxy-7-
tt¥atiioxyqur aa250! m-4-ylth.io)pheny!)ufea;

(1-(3-(6-methoxy- 7-{2-morphe!inee hoxy kgpsnazolin-4-y bxy)pheHyl)-3-(I-pheliyi-3-
(triftuoromethy 1)-1 H-pyrazol-5-y i)urea;

[ -(3-(6,7-Dumethoxyquizazolin-4-yioxy )-4-fhudrophenyi3-3-{ -phenyi-3-{riflucromethy -
1H-pyrazol-5-y Durea;

| -(3-tert-butyl- | -(4-methoxyphenyl’-i H-pyrazol-3-yi3-3-(3-(6, F-dimethox vquinazolin-4-
y DXy ypheny Surea; and

1-(3+6,7-di «wethoxy quinazolin-4-ylthio)pheny 1)- 3-(3-cthyl- | -phenyl- \H-pyrazol-5-yl)urea;

or a pharmaceutically acceptable salt or prodrug thereof.
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In some embodiments, die RAF inhibitor is CEP32496:
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or a pharmaeautically acceptable salt thereof.

o

{iy) PCT Application Publication WO 2008/147782, which is incorporated herein by

reference:

Substituted benzimidazoie compounds having the following formula D-1:

AR
3

L

D-i,
wherein each R’ isindependently seiected from hydroxy, halo, Ci.alkyl, Ci<aikoxy,
1¢ {{galleylsulfanyl, (C|~alkyl)su.lfonyl, cycloalkyl, heterocycloalkyl, phenyl and
heieroary!;
RYis C eatkyl or halo(Cysatkvi);
each R’ isindependently selected from halo, Ciwalkyl and Cs*alkoxy;
each R* isindependently selected from hydroxy, Ciatkyl, 'y ealkoxy, halo,

15 heterocycioaiky icarboiry !, earboxy 1 {C;.calkoxy}carbony!, aminocarbonyl,
Ci™alkylaminocarbonyl, carbonitriie, cycloakyl, he.erocyeloalkyl, phenyl and
heteroaryi;

wherein R, R*, R’ and R* may be optionally substituted with one or more substitaents
independently seiected from hydroxy, halo, C;.zalkyl, liao(Ci. ;akyl), Cy~alkoxy

20 and haio(C ;.¢aikox¥):

aist, 2,34 or5;
bis0.T,2o0r 3;and

cislor 2;
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or atautomer, stereoisomer, ester, or prodrug thereof or a pharmaceuticaly acceptabie salt

of the compound, tautomer, stereoisomer, ester, or prodrug.

In some embodiments, the compound has a structure of formula £2-il;

st
_,w:';"i» iR }a

o= N LR

L X

‘:':a\;,..--* : ~*§‘:\;M‘$§)}._\_, . f,e‘::s\* xff‘\\é\\ o \\vw,.-
g\g_,m*\i\\ P is,\\}*N

D11
wherein each R is independently selected from C;.satkyl. C; salkoxy, hydroxy , halo,
(Cwgalkybisulfanyl, (Ci.*alkyl)sulfonyl, cycloalkyi, heterocyelcalkyi, phenyl and
fieteroaryi;
each R isindependently sdlected from halo, C -salkyt and Calkoxy;
each R" is independently selected from hydroxy, Ci.calkyl, {i.salkoxy, halo, earboxyl,
10 (Ci.«,alkoxy)car bonyl, aminocarbonyl, carboniiriie, eycloalkyi, heterocyel oalkyL
heter ocycloalkylcarbonyl, phenyl and heteroaryl;
wherein R', R2, R" and R' may be optionally substituted with one or more substituents
independently selected from hydroxy, halo, C;.salky! and Cy.3atkoxy:
aist,2,3,4o0r5;
15 bisO, 1, 2or 3;and
cisl or2;
or atautomer, sterecisomer, ester, or prodrug thereof or aphar maceutically acceptable salt
of the compound, tautomer, stereoisomer, ester, or prodrug.

hi some embodiments, ‘dre compound has i structure of formula D-11:

Rl .
§e et g
J%’“ j){\ "*Nr\u ‘I;‘_s‘«;:\\‘#‘_,..{},\ f\—»"::ct 'J..«"i\ N &
HN J\ £ j l 13
g‘if“‘* \ v_“-"' '\w::‘,, %
i
HC
20 D-111

wherein each R isindependently selected from Cy.galkyl, C;.¢atkoxy, hydroxy, halo,
{CatkyDsutfanyt, {Cy . akyl)sulfoiiyi, eycloalkyi, heterocyeloalkyl, phenyl and
heteroaryl,

LA
fd
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each R* isindependently selected from hydroxy, Cialkyl, Cssatkoxy, halo, earboxyl,
(Cs.sa-koxy)carbQnyl, arainocarbonyl, carbonitrile, cyeloalkyl, heterocycloalkyl ,
heierocycloakyicarbonyi, phenyl and hetercaryl,

wherein R' and R* may be optionally substituted with one or more substituents
independently selected from hydroxy, halo. C.catkyl and C;.satkoxy ;

aisi,2,3,4o0r5;and

cislor2;

or atautomer, stereocisomer, ester, or prodrug thereof or a pharmaceutically acceptable salt

of the compound, tautomer, sterecisomer, ester, or prodrug.

14 Also disclosed are compounds of the following formula D-}V:
R
T .*(Q : wi
/ ’ ¥ ) ¥y t1M é\
3? ;f IKF:: }:': i; \N
N K NI NP e
\ww““" AR W"“ "~ \A\A‘}‘*’A ; h:.
PN i
Nf,a\;;?\\;! L L’}’:}N !
§
R
D-1V

wherein each R’ is independently selected from C;.catkyl, C;.salkaxy, hydroxy; halo,
{Cipalkvlisaifanyl, (CealkyDsulfonyi, cyeloalkyl, heterocyeloalkyl, phenyl and
heieroary!;
15  RYisCealkyl or haio(C;.sakyl);
each R5isindependently selected from halo, Ci.zalkyl and Cialkoxy;
each R* is independently selected from hydroxy, Ch.ealkyl, C;- akoxy, halo, earboxyl,
{{";.qalkoxy)c-arbonyi, aminocarbonyi, C*alkylaminocarbonyl, carbonitrile,
carbonitrile(Cy+*alky!), cyeloalkyl, heterocyeloalkyl, heterocycloalkyl(Cj- salkyl),
20 heter ocycloalkylcarbonyl, phenyl and heteroaryl;
wherein R*, R*, R® and R* may be optionally substituted with one or more substituents
independently selected from hydroxy, halo, Cj.satkyl and Ci.calkoxy;
aisl,2,3,40r5;and
bis,i,20r3;

]

or a tautomer, stereocisomer, ester, or prodrug thereof or a pharmaceutically acceptable salt

of the compound, tautomer, stereoisomer, ester, or prodrug.

[y
£
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in other embodiments, new substituted benzirnidazole compounds are provided of
formulae D-I through D-1V set forth above, wherein each R is independently selected from
the group consisting of hydroxy, chloro, fluoro, bromo, methyl, ethyl, propyl, butyl,
methoxy, ethoxy, propoxy, butoxy, trifluoromethyi, trifluoroethyl, trifiuororoethoxy,
trifluor oethoxy, trifluoromethyisudfanyi, piperidinyl, Cy.calkyipiperidingl, piperazinyl,
Cialkylpiperazinyl, ierrahydrofuranyl, pyridmyi and pyrimidmyi. la other embodiments,
new substituted benzimidazole compounds are provided of formulae D-1 through D-1V,
wherein ais 1or 2, and at least one R' is halo(Cy.galkyl), such astrifluoromethyi. in oilier
embodiments, new substituted benzimidazoie compounds are provided of formulae D-{ and
D-1Y, wherein R” is Ci-alkyi, such as, eg., methyl or ethyl In further embodiments, new
substituted benzimidazoie compounds are provided of formulae D-i, D-1i and D~W,
wherein bis0, and thus R' is not present. In alternate embodiments, new substituted
benzimidazoie compounds are provided of formulae D-I through D-1V, wherein b is 1, and
R’ is Cy.salkoxy. such as, eg., methoxy. In yet further embodiments, new substituted
benzimidazoie compounds are provided of formulae D-1. through D-lli, wherein eis 1 or 2,

and at least one R4 is lialo(Cs.salkyl), such as, e.g., trifluoromethyi.

in some embodiments, the compound is Raf-265 :

o‘*‘:%
gi&“% "' oy - N g
N \\\\ k‘k%w %a& M;"‘i ?:‘
\'si -

M‘o Q

Rt
¥

or apharmaceutically acceptable salt thereof.
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() #CT Application Publication WO 02/24680, which is ircorpora feci herein by reference:

A compound of formula E-:

E-l

wherein

o

X isQ, C¥% CO, SorNH, or the moiety X-R' is hydrogen;

¥, and Y 1 are independently N or CH;

R+ ishydrogen, Creatkyl, Csoveloalkyl, arvl, arylCysalkyl, heterogvelyl, heterocyclylC 1.
salkyl, hetercaryl, or heteroarviCigalkyl, any of which may be optionally
substituted; in addition when X is<4 then R’ may be hydroxy! or C.gatkoxy

1¢ which may be optionally substituted;

R isH, Ci.salkyl, Chalkenyl, CreycloaSkyi CV2cycloalkeiiyi, heterocyciyl, aryl or
heteroaryl, any of which may be optionally substituted;

Ar isagroup of the formula a) or b):

15 wherein A represents afused 5- to ?~membered ring optionally containing up to two
heteroatoffis selected from O, Sand NR', wherein r* is hydrogen or Cj a.lkyk
which ring is optionally substituted by ‘up to 2 substituents selected from halogen,
Crsatkyl, hydroxy, Cygalkoxy or keto;

R and R* are independently seiected from hydrogen, halogen. Ciealkyl, aryl, aryl C\

salkyl, Cisatkoxy, CrsalkoxyCiealkyl, haloCrsalkyl, arviCycalkoxy, hydroxy.

3%
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nifrg, cyano, azido, amisng, mono- and di-.N-C-saikylamino, acyiamino,
arylcarbonylamino, acyloxy, carboxy, carboxy salts, carboxy esters, carbamoyl,
mono- ant! di-V-Cy_galkylearbamoyl, OV ¢alkoxycarbonyl, aryloxycarbonyi, ureido,
guanidino- Ci.cathylguanidino, amidino, Ci.salkylanmiding, sulphony amino,
arninositiphonyi, C{.$aikylthio, C.calkylsulphinyt or O salkyvisulphonyi;

R'5is O or N-QH;

one of X; and X is N and the other is NR® wherein R® is hydrogen or C;.catkyl;

or a pharmaceutically acceptable salt thereof.
In some embodiments, the compound is SB-590885:

Y
¥y
“%“&\ o o
b Y ':; > S
R g Py oo
§ o H
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10 Y me‘

or a pharmaceutically acceptable sail thereof.

Method of Treating HCV-infection with the Administration of a RAF Inhibitor or a
Pharmaceutically Acceptable Salt Thereof

1% la one aspect, the invention provides methods for treating HCV-infection in a
subject in need thereof by administeringa RAF kinase inhibitor or a pharmaceutically
acceptable salt thereof. The RAF kinase inhibitor suitable for the method of this invention
may be selected from any of those as described above. In some embodiments, the
compound suitable for use iz the methods of the present invention is an iiihibitor of one or

24 more RAF kinases selected from A-RAF, B-RAF, and C-RAF. In some embodiments, the
RAF inhibitor is selected from the group of compounds referred to in U.S. Patents
7,235,576 and 73 51,834, and Internationa! Patent Application Publications WO 02/24680,
WO 2006/024834, WO 2008/147782, and WO 2{309/117080 (each of the U.S. Patent or
PCX publication isincorporated herein inits entirety by reference for their disclosure of

8 RAF inhibitors). In certain embodiments of the invention, the RAF inhibitor is selected
from sorafenity, CEP32496, Rai-265, regorafenib, SB-590885, AZ-628, or prodrugs or
pharmaceutically acceptable salts thereof. In some embodiments, the RAF inhibitor is
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selected from sorafenib, Raf-265, and AZ-628.

In accordance with this invention, the RAF inhibitors and phar maceutically
acceptable salts thereof can be administered to a subject via aty suitable route or routes in
some embodiments, the drugs are administered orally; however, administration
intravenously, subcutaneously, intra-arterially, intramuscularly, mtraspinally, reetally,
intrathoracically, inttaperitoneaHy, intraventricular!}', or transdermally, topically, or by
inhalation is also contemplated. The agents can be administered orally, for example, inthe
form of tablets, troches, capsules, elixirs, suspensions, syrups, wafers, or the like, prepared

by art recognized procedures.

111 some embodiments, the administration is a stow or extended release. The term
"extended release” iswidely recognized in the art of pharmaceutical sciences and is used
herein to refer to a contcoiied release of an active compound or agent from a dosage form o
an enviroiunent over (throughout or during) an extended period of time, e.g. greater than or
equal to one hour. An extended release dosage b rm will release drug at substantially
constant rate over an extended period of time or a substantially constant amount of drug
will bereleased Incrementally over an extended period of time. The teri "extended

release” ‘used herein includes the terms "controlled release,” "prolonged release,”
"sustained release,” "delayed release," or "slow release” asthese terms are used in the
pharmaceutical sciences. In some embodiments, the extended release dosage is

administered iz the form of a patch or a pump.

When asolid carrier is used for administration, the preparation may be in atablet,
placed in a hard gelatin capsule in powder or pellet form, or it may bein the form of a
troche or lozenge. If aliquid carrier is used, the preparation may be in the forms of a syrup,
emulsion, soft gelatin capsule, or sterile injectable liquid such asan agqueous or non-

aqueous liquid suspension or solution.

Dosage schedules of the agents aind compositions according to the methods of the
invention will vary according to the particular compound or compositions selected, the
route of administration, the nature of the condition being treated, the age, and condition of
the patient, the course, or stage of treatment, and will ultimately be at the discretion of the
attending physician. {t will be understood that the amount of the RAF inhibitor and their

pharmaceuticaliy acceptable salts thereof administered will be amounts effective to produce
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adesired biological effect, such asbeneficial results, including clinical results. Itwill be
understood that an effective amount can be administered in more than one dose and over a

course of treatment.

Desired duration of administration of the RAF inhibitor and their pharmaceutically
acceptable salts thereof can be determined by routine experimentation by orze skilled in the
art. For example, the RAF inhibitor and/or its pharmaceutically acceptable salts may be
administered for aperiod of 1-4 weeks, 1-3 months, 3-6 months, 6-12 months, 1-2 years, or
more, up to the lifetime of the patient. In some embodiments, the RAF inhibitor and/or its
pharmaceutically acceptable salts may be administered for a period of 1 week to 48 weeks.
In some embodiments, the RAF inhibitor and their phar maceutically acceptable salts may
be administered for aperiod of 12 weeks or 24 weeks.

It isknown in the art that normalization to body surface area is an appropriate
method for extrapolating doses between species. The human equivalent dose (HED) for
this dosage can be estimated using the following formulathat accounts for differences iin
body surface area (see Estimating the Safe Starting Dose in Clinical Triais for Therapeutics
in Adult Healthy Volunteers, December 2002, Center for Biologies Evaluation and

Research):
HED = anima dose X (Km animal / Km human)

where the Km “factor is body weight divided by body surface area (Km rat has been
determined as 6, and Km human is 37; see Reagan- Saw, Nihal, Ahsiad, 2007). Thus, a
dosage of 1.0 mgkg inrats is equivalent to 1.6 mg/kg in humans (1ft mg/kg X (6 37) = .6
mg‘kg). For human subjects, to calculate adose in rag from the dose isz mg/kg, the dose in
mg/kg is multiplied by atypical adult weight of 70 kg,

In certain embodiments of the invention, the dose of the RAF inhibitor or its
pharmaceutically acceptable salt is 0,01 to 10 mg‘kg‘day (which, given a typical human
subject of 70 kg, is0,7 to 700 mg/day).

In accordance with another aspect of the present invention, there isprovided a
method. for treating HCV infection .in a subject in need thereof, the method comprising the
step of administering to said subject an RAF inhibitor or aphar maceutically acceptable salt

thereof in combination with at least one additional therapeutic agent. in some
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embodiments, the additiona tlierapeutdc agent is an antiviral agent. | n some embodiments,
the additional therapeutic agent isacurrent, late stage or marketed DAA agent. Suitable
antiviral agents include, but are not limited to, HCV protease and polymerase inhibitors
(such as NS3/4A protease inhibitors and RNA-dependent UNA polymerase (NS5B;}
inhibitors), agents targeting host ceil activities involved in HCV replication and inosine

monophosphate dehydrogenase (IMPDH) inhibitors.

Examples of therapeutic agents that may be present in a combination include
ribavirin, icvovirin, vifamiding, thymosin alpha-i, interferon-}! intef eron-a, pegylated
mferferon -a (pegmferferon-a), acombination of inferferon- a and ribavirin, & combination of
peginter £ ron-«.arid ribavirin, acombination of interferon-a and levovirin, and a
combination of peginterferon-a and levovirin. Interferon-a includes recombinant interferon-
g2a (such as ROFERON interferon available from Hotimann-{.aRoche, N utlcy, NJ),
pegylated interferon-«2a (PEGASYS), interferon~a2b (such as INTRON-A interferon
available from Schering Corp., Kenilworth, NJ), pegylated intcrferon-«2b (PEGINTRON),
arecombinant consensus interferon (such as interferon aiphacon-3), and apurified
interferon -a product, Amgeu's recombinant consensus interferon has the brand nasme
INFERGEN. Levovirin isthe L-enantiomer of ribavirin which has shown
immunomodulatory activity similar to ribavirin. Yuaniidine represents an analog of
ribavirin disclosed in WO 01/60379. The individual components of the combination can be
administered separately at different times during the course of therapy or concurrently in

divided or single combination forms.

Ribavirin, levovirin, and viramidine may exert their anti-HCV effects by modulating
intracellular poofs of guanine nucleotides viainhibition of the intracellular enzyme inosine
monophosphate dehydrogenase (IMPDH). IMPDH is the rate-limiting enzyme on the
biosyntheti¢ route in de novo guanine nucleotide biosynthesis. Ribavirin isreadily
phosphorylated intraccllulariy and the monophosphate derivati ve is an inhibitor of IMPDH.
Thus, inhibition of IMPDH represents another useful target for the discovery of inhibitors
of HCV replication. Therefore, the compounds of the present” invention may aso be
administered in combination with an inhibitor of IMPDH, such as VVX-497, which is
disclosed in International Pateni Application Publications WO 97/4121 § and WO 01/00622;
another IMPDH inhibitor, such asthat disclosed in WO 00/25780; or mycophenolate
mofeni. See A.C. Allison and E.M. Euguf 44 (Suppi.) Agents Action 165 (1993).
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Macrocyclic compounds useful asHCV protease inhibitors are described in WO
06/1.19061, WO 7/015785, WO 7/016441, WO 07/148135, WO 08/031475,
WO 08/05 1477, Wi} 08/03 1314, WO 0S/057209. Sonic HCV NS3 protease inhibitors are
disclosed in International Patent Application Publications WO 98/22496, WO 98/46630,
WO 99/07733, WO 99/07734, WO 99/38888. WO 99/50230, W{} 99/64442, WO
00/09543, WO 00/59929, WO 02/4&116, WO 02/48172, British Patent No. GB 2 337 262,
and U.S. Patenit No. 6,323,180,

Hepatitis C NS3/4A protease inhibitor may be employed in the present” disclosure as
the additional . therapeutic agent. A compound may be assayed for its ability to inhibit
Hepatitis C protease by methods known in the art and/or by methods provided herein.
Examples of such inhibitors include, but are not limited to, compounds identified as
inhibitors in such assays and the inhibitors of WO 03/087092, WO 03/006490, WO
03/064456, WO 03/064416, WO 03/035060, WO 02/060926, WO 02/079234, WO
02/481 16, WO 02/48157, WO 0031 129, WO 02/18369. WO 02/08256, WO 02/08244,
WO 02/08198, WO 02/08187, WO 01/81325, WO 01/77113, WO 01/74768, WO
01/64678, WO 01/07407, WO 00759929, WO 00/09588, W 00/09543, WO 99/64442,
WO 99/50230, WO 99/38888, WO 99/07734, WO 99/07733, WO 98/46630. WO
98/46630, WO 98/22496, WO 98/17679, WO 97/43310, 086,018,020, US5,990,276,
US5,866,684, US20030008828, US20020 177725, 11S20020{) 16442, US200200 16294, M.
Liinas-D3nmet et at., Bioorg. Med. Chem. Lett, 8, pp. 1713-15(1998); W. Hanet alL
Bioorg. Med. Chem. Lett., 10, 711-13(2000); R. Dunisdon et aL Bioorg. Med. Chem. Lett,
10, pp. 1371-79 (2000); M. Llinas-Srunet e al., Bioorg Med. Chem. Lett, 10, pp. 2267-70
(2000); and S. LaPiante et ai., Bioorg. Med. Chem. Lett., 10, pp. 2271-74 (20(4}] (which

are incorporated herein by reference).

HCV NS5B polymerase inhibitors that may beused in combination with the RAF
inhibitors in the present disclosure include, but are not limited to, those disclosed in
International Patent Application Publications WO 02/057287, W{Q 02/057425, WO
03/068244, WO 2004/000858, WO 04/003138 and WO 2004/007512; . U.S. Patent No,
6,777,392 and U.S. Patent Application Publication US2004/0067901 ;the content of each is
incorporated herein by reference i its entirety. Other such HCV polymerase inhibitors
include, but are not limited to, vafopicitabine (NM -283; Idenix) and 2'-F-2'-beta-
methyicytidine (Seealso WO 2005/003147). In some embodiments, nucleoside HCV

60



WO 2014/182643 PCT/US2014/036877

9]

NS5B polymerase inhibitors that are used i combination with the present- RAF inhibitors
are selected from the following compounds:

4-ammo-7-(2-C-methyl -fi-D-arabinofuranasy}-7H-pyrrolof 2 3-d jpyrimidine;
4-anmtino-7-{ 2-C-methyi-p-{3+ bofuranosyly-7H-pyrolof 2, 3-dipyrinudineg;
4-methylamino-7-(2-t ~methyi-f- D-ribofuranosyl)-7H-pyrrolo] 2 3-dpyrimiding;
4-dimethyiaming-7-(2-C-methy|-8-D-ribatucannsy -7 H-pyrrolo] 2, 3-d [pyrimidineg;
d-cvelopropylanming-7-(2-C-methyl-f-D-rihofuranosyl)-7 H-pyrrolof 2,3~ jpyrimiding;
4-amino- 7+ 2-C-viny}-B-D-ribofuranosy - 7H-pyrrole] 2,3« jpyrinudine,

4-asa 0-7- 2-C-hydroxyrnethyl-B-D-i bofua nosyl)-7/4-pyrrolop 3-dipyrimidine;
4-aamno-7 - 2-C-flgoromethyl-B-D-ribofuranosy -7H-pyrrolof 2 3-dlpyrimidine;
4-araino-5-ineth} d-7-(2-C-Jneihyi-p-D-ribofkranosy!)-7 H-pyrrolo{2 3~ {pyrimidine;
4-imin0~7-(2-C-f ethyt4-D- bofaranosyl)-7H-pyrrolof 2 3-ipyrinudine~-S-carboxvhie
acid:

4-an]ino-5-bromo-7-(2-C-mei ‘hy!-p-D-riboftirai»syl}-7 Hpyrrodol 2, 3-dipyrinudine;
4-amino-5-chloro-7-(2-C~methy | -p-D-ribafuranosyi}-7H~pyrrolof 2 3-dipyrimiding;
4-amino-5-thiore-7-(2-C-mcthyi-fi-D-1 bofuranosyli-THpvirolo[ 2, 3-d|pyrimiding;

2 4-diagning-7-{ 2-C-a ethyl-fi-D-t bofusSmosyh-7TH-pyiroko{ 2,3 |pyrimiding,;
Zeamino~7-{ 2-C-methyl-f-D-ribofiranosy - 7H-pyrrolof 2 3-dipyrimidine;
2~imino-4-cyelopropytamino-7-{2-€ -methyl-f-D-ribofuranosvi}-7TH-pyrrolof 2,3~
ifjpyrinudine;

2-aniino-7-(2-C-mcihyi-p-D-ribof»nitiosyJ)-7 H pyrmxtof 2,3~ {pyrinidit-4(3R)-oi-g
4-amine-7- 2-C-eipy |- D-nbofaranosyl-7H-pyrrolof 2, 3-dpyrimidine;

4-amiino- 7+ 2-C 20 ~dimethy| -f-D~vibofuranosyl - 7H-pyvrrolof 2, 3-d pyrintidine;
7-(2-C-methy| -p-3-ribofyranosyi)-7H-pyrrolo] 2 3-d ipyrimidin-43 H-one;
2-anno~-5-methyi-7-(2-C, 2-0 ~dimedy|-3-D-i bob  anasyi}-7H-pyrrolof 2,3~ | pyri mi din-
4(3H)-one;

4-amino~7-(3-deexy-2-C-methyl-p-D-ribofuranosyl)-7H-pyrroto] 2, 3-dpyrimidine;
4-aniino-7-(3-deoxy-2-{-methyi-§-D-ar annoturanosy)-7H pyrrole] 2, 3-d{pyrimiding
d-arnino-2-fluore~7-(2-C-msthy-f-D-ribofiranosyl)-7 H-pyrrolol 2, 3-dlpyrimudine;
4-gming-7-(3-C-methyl-p-D-t bofixa nosy!)- 7H-pyrrolof 2 3-dipyrimidine;
d-amine-7-(3-Comethyvi-fi-DxylofurancsyD-7H-pyrrolof 2 3-dipyrimidine;

4-amino-7-(2.4-di-C-methyi-fi-D-ribofuranosvl -7 H-pyrrole] 2,3~ fpyriniding;

6l
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4-ammo- 7-¢ 3-deoxy-3-fiaoro-2-C~me.hyl-f-D-ribofiranosy}-7 H-pyrrolof 2 37 pvrimidine;

and the corresponding 5*-triphosphates; or a pharmaceutically acceptable salt thereof.

In certain embodiments, the additional therapeutic agent is GS-7977? (an nucleotide
HCV NS3B polymerase inhibitor.):

§ \\\\\ @ \\\\ﬁ\
R
%\\\\\ \\\\\\i‘\
W
\\‘\\\‘§

\\\\\\

or pharmaceutically acceptable salts thereof In certain embodiments, the additional
therapeutic ageni is BM S-720052 (aNS5A inhibitor):
w. Qﬁ" ﬁ%!

,' \'“*‘g\ @ &
)“w“ g \\\\\\\ éeé\\\\\\&e&

\“Q‘beﬁgw .......

N

or apharmaceutically acceptable salt thereof. In certain embodiments, the method of the
present disclosure comprises administering to a subject in need thereof a therapeutically
effective amount of AZ-62S conjointly with GS-7977 or BMS-790052.

In some embodiments of the invention, the RAF inhibitor and the additional
therapeutic agent are administered simultaneously, or sequentially, or ina single

formulation or in separate formulations packaged together. In other embodiments, the RAF

15 inhibitor and the additional therapeutic agent are administered via different routes. Asused

herein, "combination" includes administration by any of these formulations or routes of
administration.

It will be understood. by one of ordinary skill in the art that the methods described
herein may be adapted and modified as is appropriate for the application being addressed
and that the methods described herein may be employed in other suitable applications, and

that such other additions and modifications will not depart from the scope hereof.
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This invention wiil be better understood from the Experimental Details which
follow. However, one skilled in the art will readily appreciate that the specific methods and
results discussed are merely illustrative of the invention as described sizore fully in the
embodiments which follow thereafter.

EXAMPLES
Example 1. RAF inhibitors

To identity potential compounds that could be advanced as part of a comprehensive
antt-HCY therapy, aseries of compounds that inhibit one or moe RAF isoforms were
evaluated. The tested inhibitors are shown inbold in Figure .

The intrinsic ability of these RAF inhibitors to block one or i:ore RAF isoformsis

characterized in fable i.

Table I: Kinase Profile of RAF inhihitors to be evaluated as antfiviral azenis

50 IC54 ICSD Lcn ol 1CSO
Drug Substance Class® | C-Raf  [B-Raf (wt}l VEGFR2 (Jﬁmm) FLT3
{nmol/L} | (nmel/L) | (nmol/L) ) 7 fomel/L)
soralenib 1 & 23 94} o8 A8
Raf265 i 50 769 708 200 NAP
Zetborafi PLX4032 i 1,72 016 L & &
AZ-628 1l 29 106 Ry R 8
GRK 2118436/ dabralinib i 48 100 L L L

*Class | inhibitors have edlInlar selectivity for B-Raf mutations associated with
melanoma, such as V600E; such inhibitors bind wildtype B-Raf with equal proficiency to
mutant protein in purified form, but selectively target the mutant protein when present
inside cells. Class 11 inhibitors do not discriminate mutant B-Raf from their wiidtype
counterpart. "Not available. *“Mo meaningful inhibition.

Example 2; Antiviral potency of Raf inhibitors against HCVpp

Overview of experimental design

The initial screen foranti-HCV activity utilized HCV pseudoparticks (HCVpp), the
equivalent of an HCV-VLP, to evaluate the effect of Eaf inhibition on viral entry. The
HCV entry inhibitor assay uses Huh 7.5 cells and H1V -1 virus which has been pseudotyped
with the HCV {GTla or GTib) E.1/E2. Briefly, cellsar¢ plated one day prior to assay. On
the day of assay, media is aspirated and 50ul of 2X compound and 50p1of pretitered virus

are added to each well. Toxicity plates receive only the test compound in tissue culture
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medium. On day 5, the medium isremoved from all wells of the efficacy plates, followed
by one wash with medium and addition of {oul of firefly lucifcrase reagent and
subsequent lucifcrase detection is carried out using a Microbeta detector (Wailag). For
toxicity plates, {0ul of MIS reagent is added to all wells and incubated until cell control
optical density values are between 1and 2. Compound cytotoxicity isassessed by MTS
(CellTitery%) 96 Reagent, Promega, Madison Wi) dye reduction. The % reduction in viral
entry is determined and reported). Each assay includes M g/rrit cyanovirin and /or

1Hug/mi antibody CD81 as a positive control.

Céll Preparation

Huh 7.5 cells {human hepatocyte cell line) were obtained from APath LLC and were
grown. in Pxaibecco's Modified Eagles Medium (DMEM) supplemented with. 5% fetal
bovine serum (FBS), 2.0 raM L-Giutaraine, 10 units/ml Penicillin and 160 gg/a i
Streptomycin, and 0.1 mM non-essential amino acids ("growth medium"). Cells were sub-
cultured twice aweek at asplit ratio of 1:15 using standard celt culture techniques. Total
cell number and percent viability determinations were performed using a hemacytometer
and trypan blue exclusion. Cell viability must be greater than 95% for the cells to be
utilized inthe assay. The cells are seeded in 96-well tissue culture plates the day beforethe

assay at a concentration of 8-10 x 10" cellswell.

Firus Freparafion

The virus used for this assay is HiV -1 where the HiV envelope isknocked out and
then pseudotyped with the HCV (GTtia or GTib) Ei/E2. This virus also has a lucifcrase
reporter gette. For each assay, apre-tiiered aliquot of virus isremoved from the freezer (-
84°C) and aiknved to thaw slowly to room temperature in a biological sa€ ty cabinet.. The
virus isresuspended and diluted into tissue culturemedium such that the amousnt of virus

added to each well is at a MO} {multiplicity of infection) of 1.

Plate Format

The format of the test plate has been standardized. Each efficacy plate contains cell

control wells (cells only), virus control wells (cells plus virus), and experimental wells
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(drug plus ceils plus virus). Toxicity plate wells contain cell control wells (ceils only) and
experimental wells (cells plus drug in the absence of virus). Samples were evaluated for
antiviral efficacy with tfiplicate mcasurcmcois using 6 concentrations at half-log (or other)
dilutions (12 concentrations can .also be performed) in order to determine £Cs; values and
cellular cytotoxicity, if detectable. Compounds were tested at 6 concentrations using a

representative high-test concentration of 100 uM,

Results o the virad inhibitory assays

The results of the anti-HCV assay 'using HCVpp constructed frors genotype |b
(GTIb) are shown in Tabic 2. A graphical representation of the dose response of
compound AZ-628 on HCVpp viral entry into cultured human hepatoeytes is shows in
Figure 2.

Table 2: Antiviral potency against HCV entry using viruslike particles in Huh

5 7.5.1.
Drug Genotype ECSH {udMp? 11 Class®
Sorafemb b P&t =3 8 {5uM) 11
Ral-2653 3] {189 286 {SuMd) [
AL-638 ib 4.42 =49 (2N 1i
ZethoraFPLXS032 th =3 F{Suhy H
Dabrafenb/GSK 21184306 b il I {5ulMD ¥

‘Measured by luaiterase tagged HOV GT-1b pseudotyped virus in 280% counfluent cells at
MOI 0.02. 'Ratio of ECsy and CC5, where EC:0is the concentration necessary to inhibit
vira reproduction by 50% and CC% is theintrinsic drag cytotoxicity measured in the

20 absence of virus. Number in parentheses indicates the highest concentration tested in the
experiment > sign indicates that concentration range tested was too low to fully evaluate
the TL so the lower limit is specified. " Defined by the specificity of theinhibitor to a RAF

isoforro.

The data suggest apotent entry blockage for Class Ii Raf inhibitors. Class {

inhibitors show little or no antiviral activity.

£
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Example J: Antiviral potency of RAF inhibitors against: HCVcc

Cverview of experimenial desion

The secondary screen for aad-HCV  activity utilized HCVcc, alab-adapted M |
infection cycle virus, to evaluate the effect of Raf inhibition on vira entry. The HCVcc
inhibitor assay uses Huh 7.5 cells and HCVcc containing the luciferase gene generated from
pJ6/JFHI-p7RIuc. Briefly cells are plated one day prior to assay. O the day of assay,
media is aspirated. The cells are pre-treated with 1¢}oul of 1X compound. After th
pretreata ent, compound containing media is aspirated, HCVcc diluted 1< compound is
added b each well. Toxicity plates receive only the test compound in tissue culture medium.
The medium is removed from all wells of the efficacy plate 72h post-infection, followed
one wash with 1xPBS and addition of 30u! of Renilla hieiferase reagent and subsequent
iucifer ase detection using a Microbeta detector (Waliac). .For toxicity plates, foul of MTS
reagent is added to ail wells and incubated until cell control optical density values arc
between: 1and 2. Compound cytotoxicity isassessed by MTS (CellTiter€:96 Reagent,
Promega, Madison W1) dye reduction. The % reduction in vira entry is determined and
reported. Each assay includes anti-CD#1 as a positive control.

Cell Preparation

Huh 7.5 ceils (human hepatocyte cell line) were obtained from APath LLC and were
grown in Dulbecco's Modified Eagle's Medium (DMEM) supplemented with 10% fetal
bovine serum (PBS), 100 units/mi Penicillin and 1{10 ytig/mi Streptomycin, 1% Non-
essential amino aeids(NLAA) in a 5% C{%4 incubator at 37°C, Cells were sub-cultured twice
aweek at asplit ratio of 1:10 using standard cell culture techniques. Total cell number and
percent ‘viability determinations were performed using a hemacytometer and trypan blue
exclusion. Cell viability must bz greater than 23%: for the cells to be utilized in the assay.
The ceiiswere seeded in 96-weli tissue culture plates the day before the assay at a

concentration of 1x 104cells/well.

Generation of viral stocks and HC Foe ritration

Theplasmids carrying HCV J6/JFH1 genome, or chimeric mConi/iFH1 or
mH77/JFHi genome and Riue reporter gene were kindly provided by Dr. Charles Rice at
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Rockefeller University. HCV RNA was produced by in vitro transcription using a
RiboMaxTM Large scale RNA production system (Promega) according to manufacturer ‘s
instructions. HCV' RNA was delivered to Huh?.3J cells by using 7ransiT mRNA
transfection kit (Minis). The infectious supernatants were harvested from 72h- 192h post-
transfecdon and filtered through a0.22um membrane. The cleared supernatant (HCVcc)
was aliquoted and frozen at -86%C or used freshly. HCVcc infectivity was determined by
TCiDsp assay. Briefly, infectious supernatant was series diluted and inoculated onto Huh7.5
cells it a96-well piaie at 37°C. At 72h post-infection, ceils were fixed and immunostamed.
with the anii-NS5A MAb. The number of HCV positive cells was counted. The TCiD s
was calculated according to the Reed and Muench method.

Plate Formal

The format of the test plate has been standardized by SOUTHERN. Each efficacy
plate contains cell control wells (ceils only), virus control wells (ceils plus virus), and
experimental wells (drug plus ceils plus virus). Toxicity piatewells contain cell control
wells (cells only) and experimental wells (cells plus drug in the absence -of virus). Samples
were evaluated for antiviral efficacy with triplicate measurements using 6 concentrations at
half-log (or other) dilutions in order to determine EC5; values and cellular cytotoxicity, if
detectable. Compounds were tested at 6 concentrations using arepresentati -ve high-test

concentration of 100 uM.

Results of theviral inhibitory assay

Table 4 illustrates the potency of antiviral inhibition against HCVcc. A graphical
representation of ie dose response of compound AZ-628 on HCVcc viral entry into

cultured human hepatocytesis shown in Figure 3.

Table 3: Antiviral petenev againgt HCVcc in Huh 7.5.1

Drug i Genotype £:<50 ) | T Class”
R af-265 ! 2a 1.05 i >3.7 (5uM) 1Y
AZ-628 1 2a 0.12 S35 (BuM) i

‘Measured by luciferase tagged HCV GT-2a cell culture derived virus in 50% confluent
cells at 34Q1 0.02. "Ratio of ECs<and Cso, where ECy; is the concentration necessary to
inhibit viral reproduction by 50% and CC% is the intrinsic drug cytotoxicity measured in
the absence of virus. Number in parentheses indicates the liighest concentration tested in the
experiment. > sign indicates that concentration range tested was too low to fully evaluate
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the Ti, so the lower limit is specified. Defined by the specificity of theinhibitor to a RAF

isoform

Example 4; Synergistic antiviral potency against HCVcc

The tested RAF inhibitors were evaluated for at ability to syncrgize with other

current, late stage or marketed direct-acting antivirals (DAAS). Synergistic antiviral
potency was measured with AZ-628 and the direct-acting antiviral GS7977/Sobasuvir, a

nucleotide analog that inhibits the viral RNA-dependcnt RNA polymerase of HCV or with
AZ-628 and the direct-acting antiviral BMS- 79§ S2/Daciatasvir, an inhibitor of the non-

structural protein NS5a, which plays avital role in HCV genosiic replication in the host.

Thetop panels of Tables 4 and 5 show the % antiviral inhibition asa function of

concentration of both drugs. The bottom panels of Tables 4 and 5 show the synergy

volume calculated fros the top table at the 95% confidence interval. The three-

dimensional plots of Figures 4 and 5 display the synergy volume data at the 95%
confidence interval for AZ-628 in combination with GS797? and BM S-790(52,
respectively. Table 6 compares the single drag and synergy drug ECs, values tested in
HCVce GT2a. The results of these tests indicate that DA Asthat are in late stage

development synergize well with AZ-628 and this may have further applications in a

combination therapy for treating HCV infection.
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Table 5: Synergistic antiviral poteiicv measetred with AZ-628 and the direct-acting
antiviral BMS-798052
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Table 6: Synergistic antiviral potency against HCVcc of AZ-628 and DAAs
ECSo ECse ELS9
Drug Genotype Slove AZ-628 s AZ-628 Fold Synergy
... sub shuvir | +didatasvir |
Sofosbuvir
(GS-747T)
{NSSh inhibitor, 2a 250 nM so M = 5
‘e’
Dadatasvir
(BMS-790052
(NSba inhibitor) 2a 0.1 oM a~ 0.033 &M 3
AZ-628 23 300 np 200 sM 200 nM o
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What isclaimed is:

A method of treating aviral infection, such asan HCV ‘infection, in a subject iu

need thereof, comprising sdmioistcring to the- subject an effective -amount of a RAF kinase

inhibitor -or a prodrug thereof.

The method of claim 1, wherein the RAF kinase inhibitor is-acompound having a

structure of formula:

wherein:

Ring A is carbocyclyl or heterocyc!yl; wherein -if said hetetocyclyl contains as - NH-moiety

that nitrogen may be optionally substituted by agroup selected from R;

R’ is asubstitaent on carbon and is selected from halo, nitro, eyano, hydroxy, amino,

carboxy, carbamoyl, mercapto, sulpbamoyl, Cisalkvi, Cyrsalkenyd, Cogalkynyl, Cy.
salkoxy, C; galkanoyl, Cj~aikanoyloxy. N-(Ci.galky!)amino, N,N-(Cy qaikyl hatnitio,
Ci-ealkanoylaraino, N-{{.calkyi)darbamoyi,

AN-(C;.,6akyl) ,carhanioyl, C;..alkylS(0) ,wherein ais0to 2,
Crsalkoxyearbonyl, V(CusalkyvDsulphamov!, NN Cgalkvihsudphamov!, NG
salkoxy )suiphamoyi, A-(Cicalkyl}-N-{Ciatkoxyisulphamaoyi,
Cysalkvisulphonylamine, earbocyclyl-R - or heterocyelyl-R'-; wherein R3may be-
optionally substituted on carbon by one or more R”: and wherein if said freterocyciyt
contains an -NH- moiety that nitrogen may be optionally substituted by a group

selected from Rm;

nisselected from 0-4; wherein the values of R' may be the same or different;

R2is selected from hydrogen, halo, nitre, eyano, hydroxy, amino, carboxy, carbamoyl,

mercapto, sdphammoyi, Cy.ealkyl, Crgalkenyl, Cosalkvnyl,

C:galkoxy, Ciwaikanovl, OV galk anoy®xy, N-(Cwatkyhamine,
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N,iV-(C{.salkyl)2amino, Ci.salkanoylamino, M{ U eatkyhearbamoyl,

N, N-{C; Ffalkvihcarbamovi, CisalkyiS{O) wherein ais0to 2,

Ci~alkoxyecarbonyl, ¥-{Cisalkyvhisulphamovl, ¥ N(Craalkyhsulphamoyl, Ci-

sitlkylsulphonytamino, carbocycly1-R'*- or heterocyelyl-R**-; wherein R* may be

optionally substituted on carbon by one or more R**; and wherein if said
heteroeyclyl contains an -NH- motery that nitrogen may be optionally substituted by

agroup selected from R';

X isNR"or O;
one of A, E, G and J is C which is attached to X of the formula; the other three are
10 independently selected from CR'® or N;

R3 and R** are independently selected from hydrogen, halo, nitro, cyano, hydroxy, amino,
carboxy, carbamoyl, aercapto, sulphamoyl, Ci.galkyl, Ciwalkenyi, Cacalkynyl, C;.
salkoxy, Cysalkanovl, Cvalkanoyloxy, A-(Ci .6alkyl)amino, ¥ N-{Cieatkyhaminog,
C,~alkanoyl amino, A-(Ci .%alky})carbamoyi.

1% N A alkyihearbarmoyl, CigafkyiS(0) , wherein ais O to 2,

Crsalkoxyvearbonyl, N<(Cysalkyl)sulpharnoyk N,N -(C;.zalkyl):suipharaoyL C..

salkyisulphonylamisno, carbocycly}-R"'~ or heterocyclyl-R * wherein R* and Rt

independently of each other may be optionally substititted oa carboa by one or more

R and wherein if said heteroeyclyl contains an ~NH~ moiety that nitrogen may be

optionally substituted by a group selected from R";

R* R and R" are independently selected from hydrogen, C; «atkyl,

Crsalkvisuiphonyl, C, qatkoxyearbonyl, carbamoyl, carbocyeiyf heteroeyclyl, N~

(c 1 alkyi)carbamoyi and N, A-{C;.catkylcarbamoy!; wherein R4, R* and R

independently of each other may be optionally substituted on carbon by one or more

23 R*;

4

the bond " ~"between the -NR'- and -CR'- of the formula is either {i) asingle bond
wherein R isas defined above, or {ii) adouble bond wherein R' is absent;
R”, R", R'" and R* arcindependently selected from halo, nitre, cyano, hydroxy, amino,
carboxy, carbamoyl mereapto, sulphamoyl, C:.salkyl, Casalkenyl, Cagatkynyl, Cu
30 makoxy, C,gatkanovi, Ci.akanoyioxy,
Ne(Ugalkyllamino, ¥ M(Cysatkyihamino, Ciralkanoylamvno,
No(Cysalkylicarbamoyl, N AN(Crslkyzcarbamoyl, ChsalkylS(0 ). wherein ais0 o

2, Craikoxycarbonyi  C~alkoxycar bonylamino,

71
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N-(Cwlkyl)sulphamoyl , & N-(Cy.satkyhysuiphamoyt,

Cisalkyisulphonylamino, carboeyelyl-R™- or heterocyelvi-R7-; wherein R®, R”,
R™ and R independent{y of each other may bc optionally substituted on carbon by
onie or more R%*; and wherein if said heterocyclyl contains an -NH- moiety that
nitrogen may be optionally substituted by a group selected from R™;

.R", RI™-R* R22and R?" are independently selected from adirect bond,

-0-, -N{R'6)-, -C{O})-, -N(R*)C(0)-, -C(ON(R "S-, -S(0) . -$ZNER™*)- or -
N{R™)SOr ; wherein R™*, R, R™, R* and R is hydrogen,

RUR

Civalkoxycartxa y! or Citalkyl and sis0-2;

R( R R™ R? and R? arc independently selected from Ciaikysl,
Ci-salkylsulphonyi, € ;.$alkoxycarbonyk carbamoyl,

A{Cyealkypearbamoyl, N N(Caalkyvhearbamoyl, benzyl, benzyloxycarbonyl,
benzoyl and phenyisulphonyt;

R?4 is selected from halo, nitro, cyano, hydroxy, trifliioromethoxy, tr flusromethyd amino,
carboxy, carbawioyl, mereapto, suiphamoyi, methyl, -ethyl, methoxy, ethoxy, acetyl,
acetoxy, methy lamino, ethylamino, dimethy lamino, diethylamino, N-methyi-N-
cthyiainirio, acety{amino, A¥deroykarbamoyl, &-gthylcarbamoyl, ¥&-
dimethy{ caroamoyl ,.N;N-diethylcarbamoy{,
N-methyl-A-etliy!carbamoyi. methylthio, ethyUhio, methyisulphinyi, ethylsulphinyi,
mesyi, ethylsulphonyl, methoxycarbonyl, etlioxycarbonyl, A-methylisitiphaa oyt, A-
@hylsulphamoyl, &, N-dimethylsulpharsoyl,
A N-diethylsulphamoy! or M-methyi-V-ethy isulphamoyt:

or a pharmaceutically acceptable salt thereof.

3. The method of claim 2, wherein the RAF inhibitor is AZ-628:

or a pharmaceutically acceptable salt thereof.

4. The method of clium 1, wherein the RAF kinase inhibitor is a compound having a

structure -of formula:
A-D-B

]
fd
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wherein;

Dis--NR--C{0) —NH-,

A isasubstituted moiety of up to 40 carbon atoms of the formula; —-L-- (M - L")y, Where
L isa5 or 6 membered cyclic structure bound directly to 1), L* comprises a
substituted cyclic moiety having at least 5 members, M is a bridging group having at
least one atom, q is an integer of from 1-3; ard each cyclic structure of L and L'
contains 0-4 members of the group consisting of nitrogen, oxygen and sulfur, and

8 is asubstituted or unsubstituted, up to tricyclic aryl or heteroaryi moiety of up to 30
carbon atomswith a least one 6-member cyclic structure bound directly to D
containing 0-4 members of the group consisting of nitrogen, oxygen and sulfur,

wherein L' is substituted by at |east one substituent selected from the group consisti ng of
—SO:R,, —CLO) Ry and L {NRy}R«,

R, is hydrogen or a carbon based moiety of up to 24 carbon atoms optionally containing
heteroatoms selected from N, Sand O and optionaily halosubstituted, up to per halo,

R. is hydrogen or a carbon based moiety of up to 30 carbon atoms optionally containing
lieteroatoms selected f omy N, S and OO and optionally substituted by halogen,
hydroxy and carbon based substituents of ‘up to 24 carbon atoms, which optionally
contain heteroatoms selected from N, S.and {3 and are optionally substituted by
halogen;

Ry iSR.or NR.Ry, where R, andry are

a) independently hydrogen,

a carbon based moiety of up to 30 carbon atoms optionally containing heteroatoms selected
from N, Sand O and optionaily substituted by halogen, hydroxy and carbon based
substituents of up to 24 carbon atoms, which optionally contain heteroatoms
selected from N, Sand € and are optionaily substituted by halogen, or

—-{JSi(Rs}swhere Ry is hydrogen or a carbon based moiety of up to 24 carbon atoms
optionally containing heteroatoms selected from N, S and O and optionally
substituted by halogen, hydroxy and carbon based substituents of up to 24 carbon
atoms, which optionally contain heteroatoms selected from N, Sand {} and are
optionaily substituted by halogen; or

b) R, and R;, together form a 5-7 member heterocyclic structure of -3 heteroatoms selected
f omN, Sand 0, or asubstituted 5-7 member heterocyclic structure of 1-3
heter oatoms selected from N, S and {3 substituted by halogen, hydroxy or carbon

e
Lbd
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based substituents of up to 24 carbon afesis, which optionally contain heier oatoms

selected from N, Sand £} and are optionally substituted by halogen; or

c) one of Raor r i ~-C(0) -, aC;-{s divalent alkylenc group or a substituted C+-Cj

divalent alkyiene group bound to the moiety L toform acyclic structure with at
least 5 members, wherein the substituents of the sitbstituted C;-CS$divalent aikvlene
group are selected from the group consisting of halogen, hydroxys, and carbon based
substituents of op to 24 carbon atoms, which optionally contain heter oatoms
selected from N, Sand {3 and are optionally substituted by halogen;

where B is substituted, L is substituted of L.' is additionally substituted, the substituents are

selected from the group consisting of halogen, up to per-haio, and Wn, where n is0-
3;

wherein each W isindependently selected from the group consisting of —€ N,

NR'G'OIOR. —NR'C(O)R' . —Q—Ar, and carbon based moieties of up to 24
carbon atoms, optionally containing heter oatoms selected from N, S and {3 and
optionally sitbstituted by one or more substituents independently selected from the
group consisting of —{N, ~C{:R’,

—C(0)R’, ~C(ONR 'R}, ~OR7,—SR.7, —NR'R., ~NQ,

~-NR'C(0)R 7,~~NR"c{0) OR”and halogen up to per-haio; with each R7
independently selected from H or a carbon based moiety of up to 24 atoms,
optionally containing heteroatoms selected from N, S and £} and optionally
substituted by halogen,

wherein Q is =, s Guannss) weN(R 7)o, w~{ CH3 )y~~, —C(0)— , — € H(OH >,

8 (CH3)gy-~ and —N{R"XCH3) ,-—, where m=1-3, and X* is halogen; and

Ar isa5b- or 6-member aromatic structurecontaining 0-2 members selected from the group

consisting of nitrogen, oxygen and sulfur, which is optionally substituted by
halogen, up to per-haio, and optionally sitbstituted by Z5;, wherein n1 is0 to 3 and
each Z is independently selected from the group consisting of —CN, —COaR', —
CENRT, —CIOWNR'RT, —NOs,

------ OR7, -~SR-~NR7R7, ~~NR CtO)IR’, --NR'C(O)R *, and a carbon based
moiety of up to 24 carbon atoms, optionally containing heteroatoms selected from

N, Sand €} and optionally substituted by one or more substituents selected from the
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group consisting of ~-~CN, --CO3R’,
—COR7,—C(0)NRT *, ~-OR’, ~~SR’, =~N0O2, —NR'R’, —NR'C(O)R ", and -
NR'C(0)OR 7, with R' as defined above.

The method of claim 4, wherein die RAF iiihibitor is soraie.nib:
Ny 1
BOUOR!

0O

or apharmaceutically acceptable salt (hereof.

LAy

6. The method of claim 4, wherein the RAF inhibitor is regorafenib:

Q
e I I j\ﬁ,‘ L w
JOTONT N N #
FF HoOH o g ,

X

L

or a pharmaceutically acceptable salt thereof.

7. The method of claim i, wherein the RAF kinase iiihibitor isa compound having a

15 structure of formula:

gs
- lﬁf\i N“Ji\*N
o | - i
Ri\ s /L\‘..f S RN,
TN ﬁ\s’;z \ L N T
8 RS {;{3} \vfﬁ {R'in

or a pharmaceutically acceptable salt or prodrug thereof, wherein
X is{or S(0 ;

20 RYisOors;
each R' is independently selected from (i} or (ii) below;
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each R’ isindependently selected from agroup consisting of halo, iiitro, alkyi,

alkenyl, alkynvi, cycioaikyl, cycioaikylalkyl, heterocyeiyl, heterocyelylakyi, aryl,

aralkyl heteroaryi, heteioamlkyi, -R*QR 7, RSR’,

ROXR ¥, R*N(R ), -ROROR™, -R°OR SR’ -R% RPS(OHRY,

REOR*SIOIN(RY):, -RIOR'N(RD):, ~R¥UR'GR’, -R*SRYR 7,

-R*SR'N(R% , -R'N(RHR™N (R fc, -R*N(R)RIOR ", -R*N(R )R'SR ",

‘RN, -RICIO)R’, -R¥(Q)QR 7, -RCIORIOR’, -RECOWN(R),,

RY{OMRIOR", -RICINRHINR):, -RIO)N(R HRN(R %4

-R¥{O)N{R)R'OR’, -R°CLOMN(RIR'SR’, -R*C(G)SR 8, -R*S(0) :0R7,

-R'S(0) N(R)z, -R'S(O)IN {RIN(R")z, -R*S(0 JN(R)N=CR '}z,

-R*S{0).N(R})C(O)R *, -R"S(0) ;N(R")C(ON(R 7,

-R*S(0} N{RIC(NRIN{R)2, -R'N(R")C(0)R*, -R*N(R")QO)OR ?,

RUN(R)COIN(R Y. -R*N(R")C(NR)N(R'),, -R“NCR')C($)N(R% , and

~R*™N(R")S(0) R, or

any two adjacent R® groups together form an aikylenedioxy group; each R is

independently adirect bord, alkyiene chain or alkenylene chain; each R’ is

independently selected from (i) or (ii) below:

() each R’ is selected from a group consisting of hydrogen, alkyi, alkenyl,
alkynyl, cycioaikyl, cycioaikylalkyl, aryl, aralkyl, heter ocyeiyl,
heterocyelylalkyi, heteroaryi and heter oaraikyi, or

(i) two R groups together with the N atom to which they are attached form a
heterocyeiyl or heteroaryi;

each R* is independently selected from a group consisting of alkyi, aikenyl, alkynyl,

cycioaikyl, cycioaikylalkyl, aryl, aralkyl, heterocyeiyl, heterocyelylalkyi, heteroaryi

and heteroaraikyi;

each R’ is independently an alkyiene chain or an alkenylene chain;

R* ishydrogen, halo, alkyi, amino or atkylamino;

R" is'halo or aikyl;

R4 and R5 are selected as follows:

©
15 (i)
21
50

a) R4 and R are each independently hydrogen or alkyi, or

b) R4and R”, together with the N atom to which they are attached, form an
oxo-sibstitsted hefetOcyely1;

R'Yis aryl, heteroaryi or heterocyeiyl;
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m is an integer from O to 4;

itisan integer from O to 4;

tisan integer from 0 to 2;

R', f 2 R:, R4 R5 R", R, R", f 9and R"' are optionally substituted with one, two or three
substituents independently selected from G, wherein ' is nitro, halo, azido, cyano,
oxo, thioxo, imiivo, alkyl, alkenyl, aikynyk cycloalkyi, cycloaikylaikyl, aryl, arakyi,
heteroaryl, heteroaralkyl, heterocyclyl, heterocyelylalkyi, -R*OR",-ftO R'QRY, -
f tORN(RKRY, -R" N(R'XE ),

-Rt SR*, -R* C(RY, -R*'CHORT, -R¥INR ) (R, -R*C (SR,

-R"'S(0) 'R, -RIOC(JR", -R'OCH)OR, -R°CUNN{R"XRY, -R*OC(J)SR*, -R"
N(RYCJ3t *, - R'N(RY)C()OR ™, -R*N(RMC(IN(E )(R*),

SRENGRDHCHSRY, -RISHR ™), -RINRDISIORRT, -R™N(R™ R'S(0) :R™,
SRONERHSIORNERMRT, -RISIOENRHRY, -RPOKHR,,

-R*OP(0 ¥Rz, -R*C(ION(R™)S(0)5R “, -R*C(H)N(R')N(R")SIO=RVY,
-R*C(RVN(OR *) and - R*C(R"F=NN(R*XR");

when Q' isalkyl, alkenyl or alkynyi, each Q' is optionally substituted with halo, cyano,
hydroxy or alkoxy;

when Q' is cycloalkyi, cycloaikylaikyl, aryl, aralkyi, heteroaryl, heteroaralkyl, hcteroeyclyl,
or heterocyelylalkyi, each Qlisoptionally substituted with halo, alkyl, haioaikyl,
hydroxy alkyl, alkoxyalkyl, cyanoalkyL, alkoxy or hydroxy!;

each R" is independently alkyJene or a direct bond;

each R" isindependently akyl, alkenyl, alkynyl, cycloalkyi, cycloaikylaikyl, heterocyclyl,
heterocyelylakyi, aryl, aralkyi, heteroaryl, heteroaralkyl, hydroxy,-OR* or -
NRY)(RY;

R is akyl, alkenyl, alkynyl, cycloalkyi, cycloaikylaikyl, heterocyclyl, heterocyelylalkyi,
aryi, aralkyi, heteroaryl, or heteroaralkyl;

each R” is independently hydrogen, alkyl, alkenyl, alkynyl, cycloakyi, cycloalkylalkyi,
heterocyclyl, heterocyelylalkyi, aryi, aralkyi, heteroaryl, or heteroaralkyl;

R¥ and R" are each independently hydrogen, aikyl, alkenyl, alkynyl, cycloalkyi,
cycloakylaikyl, heterocyclyl, heterocyelylakyi, aryl, aralkyi, heteroaryl, or
heteroaralkyl;

R* and R’ together with the nitrogen atom to which they are attached, form a heterocyclyl

or heteroaryl; and

y

~3
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Tistx NR Y ors.

. The method of claim 7, wherein the RAF kinase inhibitor is CEP32496;

60

or apharmaceutically acceptable salt thereof.

9. The method of claim i, wherein the RAF kinase inhibitor is a compound having a

structure of formula:

& - L

S, .f 1 - k% A w“‘s

%«”’“{x ,«fﬂ }\»\ e a\i\@.ﬁ-ﬁ?‘;ﬁ,@- g )
v 1) o

wherein each R’ isindependently selected from hydroxy, halo, C$.gaikyl, C;-alkoxy,
(Cisalkyhisaifanyl, i Ci-Halkyi)suib ivyi, cyeloalkyl, heterocyeloalkyl, phenyl and
heteroaryl:
R’ isC)qatkyl or halo(Cy.salkyl);
15  eachR'isindependently selected from halo, {;.satkyt and Ciealkoxy;
each R4 is independently selected from hydroxy, Ci.satkyl, C;.salkoxy, hao,
heter ocycloalkylcarbonyl, carboxyl, (C;~atkoxycarbonyl, aminocarbonyl,
Crealkytaminocarbonyl, earbonitrile, cyeloalkyl, heterocycloalky!, phenyl asd
heteroaryl:
20 wherein RY, R, R® and R* may be optionally substituted with one or more sibstituciits
independently selected from hydroxy, halo, Cs.salkvl, halo{Cs.satkyl). Cj.satkeoxy
and halo(C:"aikoxy);

aisl, 23 4o &
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bist, 1. 20r 3;and

cis lor 2;

or ataittomer, sterecisomer, ‘polymorph, ester, metabolite, -or prodrug thereof or a
pharmaceutically acceptable salt of the compound, tautomer, stereoisomer,

polymorph, ester, metabolite or prodrug.

16, The method of claim 9, wherein the RAF inhibitor is Raf-265:

B &
“%‘z ﬁ‘xﬁ‘f%« g&*
mgﬂmg :j k“’\ﬁs&l \1!
8.4
&
f"‘?’x
¥

or a pharmaceutically acceptable salt thereof.

it The method of claim |, wherctn the RAF kinase inhibitor is.a compound having a

structure of formula;

wherein
15 X is{X C¥%, CO, Sor NH, or the moiety X-R" is hydrogen:;

Y, and ¥'» are independently N or CH;

R' ishydrogen, C;.salkyl, Ci.2ycloatkyl, aryvl, arviCialkyl, heterocyclyl, heteracyclyICi.
salkyt, hetercaryl, or heteroarylCygsalkyl, any of which may be optionally
substituted; . in addition when X is CH? then R may be hydroxy! or Cysalkoxy

which may be optionally substituted;

R* isH, Cy.salkyl, c :-¥alkenyl, Cx..cycioalky! , Cs.zcycloalkeny!, heterocyeiyi, aryl or
heteroaryl., any of which may be optionally substituted;

7o
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Ar isagroup of the formula a) or b):

i:':\.\ “ . Ry
b o N,
F < %[ {E, SN
K\Q::;? s\\ ST
“é?“\ 3 §; A \ff
s R*»ﬁv:::‘if’ww"
2 b}

wherein A represents afused 5~b 7~membered ring optionally containing up to two
heter oatoms selected frora (3, S and NR*, wherein R is hydrogen or Cy.cafky
which ring isoptionally substituted by up to 2 subsstttuents selected from halogen,
Cysalkyl, hydroxy, Cy.calkoxy or keto;

R’ and R* are independently selected from hydrogen, halogen, C;.calky!, aryi, aryl C;.
falkyd, Cysatkoxy. Crsalkoxyllealhyl, haloC salkyvl, arylC,qalkoxy, hydroxy,
nttto, cyano, azido, amino, mono- and di-¥-C . catkylaming, acylamino,
arylcarbonylamino, acyloxy, carboxy, carboxy sdts, carboxy esters, carbamoyl,
mono- and di-V-Cy zalkylearbamoy 1,
Cysalkoxvearbony!, aryioxycarbonyl, ureido, guanidino,
d-ealkylguanidino, amidino, C*lky'amidino., sulphonylamino, aminosulphonyk
Ci-ealkylthio, Ci.galkylsulphinyl or ;. gatkyisuiphonyi;

R™ is € or N-OH;

one of Xy and Xo is N and the other is NR® wherein R is hydrogen or Cyalkyh;

or a pharmaceutically acceptable salt thereof.

12, The compound of claim { !, wherein the RAF kinase inhibitor is SB-520&85:

»-c‘\%\\ ’*g‘m:)
"& "’\ﬁé w\-,.
m s K’ §§
g%‘!{‘ °§ ‘ \\\
i L}
g"% '“\@
Y "%Mﬁ

or a pharmaceutically acceptable sali .hereof.

B3
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13. The method of any one of claims .1-12, wherein. the RAF irhibior is administered

conjointly - with at least one additional therapeutic agent.

14, The methrod of claim 13, wherein said at least oize additional . therapeutic -agent is a«
5 antivai agent selected from HCV protease- inhibitors, HCV polymerase inhibitors, agents
targeting host ceif activities itivolved in HCV replication and inositie monophosphate

dehydrogenase (IMPDH) inhibitors.

13, The method of claim 14, wherein the at least one additional iherapeutic agent is GS-

AN

H \\\\\\\ & & %\\\K\ @@

@l‘ %N\ % LR

\\\\\\\\‘g‘%

7
v

or a pharmacoutically accoptable salt thereof

16, The method of clam 14 whoeremn the at feast one addivional therapeatic sgent s

135 BRS-T90052;

or 1t pharmaceutically acceptable salt thereof.

81
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