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ANTIVIRAL TRIAZOLE DERIVATIVES

Field of the invention

The present invention provides compounds of Formula I useful as inhibitors of hepatitis C virus
(HCV), as inhibitors of HCV infection, and for the prevention and treatment of hepatitis C

infection.

Hepatitis C virus (HCV) infection is a major health problem that affects 170 million people
worldwide and 3-4 million people in the United States (Armstrong, G.L., et al., Ann. Intern.
Med. 2006, 144:705-714; Lauer, G.M., et al., N. Eng. J. Med. 2001, 345:41-52). HCV infection
leads to chronic liver disease, such as cirrhosis and hepatocellular carcinoma in a substantial
number of infected individuals. Chronic HCV infection associated liver cirrhosis and
hepatocellular carcinoma are also the leading cause of liver transplantation in the United States.
Current treatments for HCV infection include immunotherapy with pegylated interferon-o in
combination with the nucleoside-analog ribavirin. Pegylated interferon-o in combination with
ribavirin and one of the two recently approved HCV NS3 protease inhibitors Incivek or Victrelis
is the current standard of care for the treatment of genotype 1 HCV infected patients, the most
difficult to treat patient population. However, current HCV treatments are compromised by
suboptimal sustained virological response rates and associated with severe side effects, as well as
resistance to the protease inhibitors. Therefore there is a clear need for improved antiviral drugs

with better efficacy, safety, and resistance profiles.

The infection of human hepatocytes by HCV, also known as HCV entry, is mediated by the
functional interactions of virally-encoded envelope glycoproteins E1 and E2 and host cell co-
receptors, followed by a receptor-mediated endocytosis processes. This HCV entry step is a
putative target for therapeutic intervention. Several virally-encoded enzymes are also putative
targets for therapeutic intervention, including a metalloprotease (NS2-3), a serine protease (NS3,
amino acid residues 1-180), a helicase (NS3, full length), an NS3 protease cofactor (NS4A), a
membrane protein (NS4B), a zinc metalloprotein (NS5A) and an RNA-dependent RNA
polymerase (NS5B).
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Systems have been developed to study the biology of HCV entry into host cells. Pseudotyping
systems where the E1 and E2 glycoproteins are used to functionally replace the glycoproteins of
retroviruses have been developed (Bartosch, B., Dubuisson, J. and Cosset, F.-L. J. Exp. Med.
2003, 197:633-642; Hsu, M. et al. Proc. Natl. Acad. Sci. USA. 2003, 100:7271-7276). These
systems yield HCV pseudoparticles that bind to and enter host cells in a manner which is
believed to be analogous to the natural virus, thus making them a convenient tool to study the
viral entry steps as well as to identify inhibitors blocking this process.

There is a clear and long-felt need to develop effective therapeutics for treatment of HCV
infection. Specifically, there is a need to develop compounds that selectively inhibit HCV viral
entry and replication and that are useful for treating HCV-infected patients and protecting liver
transplant patients from HCV re-infection. This application discloses novel compounds that are
effective in prevention of HCV infection. Additionally, the disclosed compounds provide
advantages for pharmaceutical uses, for example, with respect to their mechanism of action,

binding, prevention of infection, inhibition efficacy, and target selectivity.

Summary of the invention

The application provides compound of formula I

H,N
H 1 2
>\N XL X
N
HN\@\ U—[RSL
NN )
R n

I
wherein:
R' is H or lower alkyl;
each R? is independently halo or lower haloalkyl;
nis0, 1, or 2;
R® is lower haloalkyl, cyano, lower alkoxy, C(=0)OCH3, or S(=0),CHs;
pis0,or1;
X'is S, S(=0),, O, S(=0), NH, or OCH»; and
X?is CH or N;

or a pharmaceutically acceptable salt thereof.
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The application provides a method for preventing a Hepatitis C Virus (HCV) infection

comprising administering to a patient in need thereof a therapeutically effective amount of a

compound of Formula I.
The application provides a method for treating a Hepatitis C Virus (HCV) infection comprising
administering to a patient in need thereof a therapeutically effective amount of a compound of

Formula I.

The application provides a composition comprising a compound of Formula [ and a

pharmaceutically acceptable excipient.

Detailed description of the invention

Definitions
The phrase “a” or “an” entity as used herein refers to one or more of that entity; for example, a
compound refers to one or more compounds or at least one compound. As such, the terms “a”

(or “an”), “one or more”, and ““at least one” can be used interchangeably herein.

As used in this specification, whether in a transitional phrase or in the body of the claim, the
terms "comprise(s)" and "comprising" are to be interpreted as having an open-ended meaning.
That is, the terms are to be interpreted synonymously with the phrases "having at least" or
"including at least". When used in the context of a process, the term "comprising” means that the
process includes at least the recited steps, but may include additional steps. When used in the
context of a compound or composition, the term "comprising" means that the compound or
composition includes at least the recited features or components, but may also include additional

features or components.

As used herein, unless specifically indicated otherwise, the word "or" is used in the "inclusive"

sense of "and/or" and not the "exclusive" sense of "either/or".

The term "independently" is used herein to indicate that a variable is applied in any one instance
without regard to the presence or absence of a variable having that same or a different definition

within the same compound. Thus, in a compound in which R" appears twice and is defined as
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"independently carbon or nitrogen", both R"s can be carbon, both R"s can be nitrogen, or one R"

can be carbon and the other nitrogen.

When any variable occurs more than one time in any moiety or formula depicting and describing
compounds employed or claimed in the present invention, its definition on each occurrence is
independent of its definition at every other occurrence. Also, combinations of substituents

and/or variables are permissible only if such compounds result in stable compounds.

The symbols "*" at the end of abond or " "*=""" " drawn through a bond each refer to the point
of attachment of a functional group or other chemical moiety to the rest of the molecule of which

itis a part. Thus, for example:
MeC(=0)OR* wherein R =—<] or +<] =>MeC(=0)0—<]

A bond drawn into ring system (as opposed to connected at a distinct vertex) indicates that the

bond may be attached to any of the suitable ring atoms.

The term “optional” or “optionally” as used herein means that a subsequently described event or
circumstance may, but need not, occur, and that the description includes instances where the
event or circumstance occurs and instances in which it does not. For example, “optionally
substituted” means that the optionally substituted moiety may incorporate a hydrogen atom or a

substituent.
If a substituent is designated to be "absent", the substituent is not present.

The term "about" is used herein to mean approximately, in the region of, roughly, or around.
When the term "about" is used in conjunction with a numerical range, it modifies that range by
extending the boundaries above and below the numerical values set forth. In general, the term
"about" is used herein to modify a numerical value above and below the stated value by a

variance of 20%.

Certain compounds may exhibit tautomerism. Tautomeric compounds can exist as two or more
interconvertable species. Prototropic tautomers result from the migration of a covalently bonded

hydrogen atom between two atoms. Tautomers generally exist in equilibrium and attempts to
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isolate an individual tautomers usually produce a mixture whose chemical and physical
properties are consistent with a mixture of compounds. The position of the equilibrium is
dependent on chemical features within the molecule. For example, in many aliphatic aldehydes
and ketones, such as acetaldehyde, the keto form predominates while; in phenols, the enol form
predominates. Common prototropic tautomers include keto/enol (-C(=0)-CH- S -C(-OH)=CH-
), amide/imidic acid (-C(=0)-NH- S -C(-OH)=N-) and amidine (-C(=NR)-NH- S -C(-
NHR)=N-) tautomers. The latter two are particularly common in heteroaryl and heterocyclic

rings and the present invention encompasses all tautomeric forms of the compounds.

Technical and scientific terms used herein have the meaning commonly understood by one of
skill in the art to which the present invention pertains, unless otherwise defined. Reference is
made herein to various methodologies and materials known to those of skill in the art. Standard
reference works setting forth the general principles of pharmacology include Goodman and
Gilman's The Pharmacological Basis of Therapeutics, 10™ Ed., McGraw Hill Companies Inc.,
New York (2001). Any suitable materials and/or methods known to those of skill can be utilized
in carrying out the present invention. However, preferred materials and methods are described.
Materials, reagents and the like to which reference are made in the following description and

examples are obtainable from commercial sources, unless otherwise noted.

The definitions described herein may be appended to form chemically-relevant combinations,
such as “heteroalkylaryl,” “haloalkylheteroaryl,” “arylalkylheterocyclyl,” “alkylcarbonyl,”
“alkoxyalkyl,” and the like. When the term “alkyl” is used as a suffix following another term, as
in “phenylalkyl,” or “hydroxyalkyl,” this is intended to refer to an alkyl group, as defined above,
being substituted with one to two substituents selected from the other specifically-named group.
Thus, for example, “phenylalkyl” refers to an alkyl group having one to two phenyl substituents,
and thus includes benzyl, phenylethyl, and biphenyl. An “alkylaminoalkyl” is an alkyl group
having one to two alkylamino substituents. “Hydroxyalkyl" includes 2-hydroxyethyl, 2-
hydroxypropyl, 1-(hydroxymethyl)-2-methylpropyl, 2-hydroxybutyl, 2,3-dihydroxybutyl, 2-
(hydroxymethyl), 3-hydroxypropyl, and so forth. Accordingly, as used herein, the term
“hydroxyalkyl” is used to define a subset of heteroalkyl groups defined below. The term -
(ar)alkyl refers to either an unsubstituted alkyl or an aralkyl group. The term (hetero)aryl or

(het)aryl refers to either an aryl or a heteroaryl group.
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The term “carbonyl” or “acyl” as used herein denotes a group of formula -C(=O)R wherein R is

hydrogen or lower alkyl as defined herein.

The term “ester” as used herein denotes a group of formula -C(=0O)OR wherein R is lower alkyl

as defined herein.

The term “alkyl” as used herein denotes an unbranched or branched chain, saturated, monovalent
hydrocarbon residue containing 1 to 10 carbon atoms. The term “lower alkyl” denotes a straight
or branched chain hydrocarbon residue containing 1 to 6 carbon atoms. "Cj-1o alkyl" as used
herein refers to an alkyl composed of 1 to 10 carbons. Examples of alkyl groups include, but are
not limited to, lower alkyl groups include methyl, ethyl, propyl, i-propyl, n-butyl, i-butyl, t-butyl
or pentyl, isopentyl, neopentyl, hexyl, heptyl, and octyl.

When the term “alkyl” is used as a suffix following another term, as in “phenylalkyl,” or
“hydroxyalkyl,” this is intended to refer to an alkyl group, as defined above, being substituted
with one to two substituents selected from the other specifically-named group. Thus, for
example, “phenylalkyl” denotes the radical R'R"-, wherein R'is a phenyl radical, and R"is an
alkylene radical as defined herein with the understanding that the attachment point of the
phenylalkyl moiety will be on the alkylene radical. Examples of arylalkyl radicals include, but
are not limited to, benzyl, phenylethyl, 3-phenylpropyl. The terms “arylalkyl” or "aralkyl" are
interpreted similarly except R’ is an aryl radical. The terms "(het)arylalkyl" or "(het)aralkyl" are

interpreted similarly except R’ is optionally an aryl or a heteroaryl radical.

The terms “haloalkyl” or “halo lower alkyl” or “lower haloalkyl” refers to a straight or branched
chain hydrocarbon residue containing 1 to 6 carbon atoms wherein one or more carbon atoms are

substituted with one or more halogen atoms.

The term "alkylene" or "alkylenyl" as used herein denotes a divalent saturated linear
hydrocarbon radical of 1 to 10 carbon atoms (e.g., (CHz),)or a branched saturated divalent
hydrocarbon radical of 2 to 10 carbon atoms (e.g., -CHMe- or -CH,CH(i-Pr)CHa»-), unless
otherwise indicated. Except in the case of methylene, the open valences of an alkylene group are

not attached to the same atom. Examples of alkylene radicals include, but are not limited to,
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methylene, ethylene, propylene, 2-methyl-propylene, 1,1-dimethyl-ethylene, butylene, 2-
ethylbutylene.

The term "alkoxy" as used herein means an -O-alkyl group, wherein alkyl is as defined above
such as methoxy, ethoxy, n-propyloxy, i-propyloxy, n-butyloxy, i-butyloxy, t-butyloxy,

pentyloxy, hexyloxy, including their isomers. "Lower alkoxy" as used herein denotes an alkoxy
group with a "lower alkyl" group as previously defined. "C;-1 alkoxy" as used herein refers to

an-O-alkyl wherein alkyl is Cj_jo.

The terms “haloalkoxy” or “halo lower alkoxy” or “lower haloalkoxy” refers to a lower alkoxy

group, wherein one or more carbon atoms are substituted with one or more halogen atoms.

The term "hydroxyalkyl" as used herein denotes an alkyl radical as herein defined wherein one to

three hydrogen atoms on different carbon atoms is/are replaced by hydroxyl groups.

The term “sulfinyl” as used herein denotes a -SO- group.

The term “sulfonyl” as used herein denotes a -SO,- group.

The terms "alkylsulfonyl" and "arylsulfonyl" as used herein refers to a group of formula -
S(=0)2R wherein R is alkyl or aryl respectively and alkyl and aryl are as defined herein. The
term “heteroalkylsulfonyl” as used herein refers herein denotes a group of formula -S(=0),R

wherein R is “heteroalkyl” as defined herein.

The term "lower alkyl sulfonylamido" as used herein refers to a group of formula -S(=0).NR;

wherein each R is independently hydrogen or C,_; alkyl, and lower alkyl is as defined herein.

The term “trifluoromethyl sulfonyl” as used herein refers to a group of formula -S(=0),CF;.

The term “trifluoromethyl sulfinyl” as used herein refers to a group of formula -S(=0)CFs;.

The term “trifluoromethyl sulfanyl” as used herein refers to a group of formula -SCFs.
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The term “nitro” as used herein refers to a group of formula -N*(=0)0O".

The term "carboxyl" as used herein refers to a group of formula -C(=0O)R, wherein each R is

independently hydrogen or C;_; alkyl, and lower alkyl is as defined herein.

The term “cycloalkyl” denotes a monovalent saturated monocyclic or bicyclic hydrocarbon
group of 3 to 10 ring carbon atoms. In particular embodiments cycloalkyl denotes a monovalent
saturated monocyclic hydrocarbon group of 3 to 8 ring carbon atoms. Bicyclic means consisting
of two saturated carbocycles having one or more carbon atoms in common. Particular cycloalkyl
groups are monocyclic. Examples for monocyclic cycloalkyl are cyclopropyl, cyclobutanyl,
cyclopentyl, cyclohexyl or cycloheptyl. Examples for bicyclic cycloalkyl are
bicyclo[2.2.1]heptanyl, or bicyclo[2.2.2]octanyl.

The term “amino” as used herein denotes a group of the formula -NR’R” wherein R’ and R” are
independently hydrogen, alkyl, alkoxy, cycloalkyl, heterocycloalkyl, aryl or heteroaryl.
Alternatively, R’ and R”, together with the nitrogen to which they are attached, can form a
heterocycloalkyl. The term “primary amino” denotes a group wherein both R’ and R” are
hydrogen. The term “secondary amino” denotes a group wherein R’ is hydrogen and R” is not.
The term “tertiary amino” denotes a group wherein both R” and R” are not hydrogen. Particular
secondary and tertiary amines are methylamine, ethylamine, propylamine, isopropylamine,

phenylamine, benzylamine dimethylamine, diethylamine, dipropylamine and diisopropylamine.

The term “amido” as used herein denotes a group of the formula —-C(=O)NR’R” or —
NR’C(=0)R’’ wherein R’ and R” are independently hydrogen, alkyl, alkoxy, cycloalkyl,
heterocycloalkyl, aryl or heteroaryl.

The term “heteroaryl” denotes a monovalent aromatic heterocyclic mono- or bicyclic ring system
of 5 to 12 ring atoms, comprising 1, 2, 3 or 4 heteroatoms selected from N, O and S, the
remaining ring atoms being carbon. Examples of heteroaryl moieties include pyrrolyl, furanyl,
thienyl, imidazolyl, oxazolyl, thiazolyl, triazolyl, oxadiazolyl, thiadiazolyl, tetrazolyl, pyridinyl,
pyrazinyl, pyrazolyl, pyridazinyl, pyrimidinyl, triazinyl, azepinyl, diazepinyl, isoxazolyl,
benzofuranyl, isothiazolyl, benzothienyl, indolyl, isoindolyl, isobenzofuranyl, benzimidazolyl,

benzoxazolyl, benzoisoxazolyl, benzothiazolyl, benzoisothiazolyl, benzooxadiazolyl,
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benzothiadiazolyl, benzotriazolyl, purinyl, quinolinyl, isoquinolinyl, quinazolinyl, or

quinoxalinyl.

The term “heterocycloalkyl” denotes a monovalent saturated or partly unsaturated mono- or
bicyclic ring system of 3 to 9 ring atoms, comprising 1, 2, or 3 ring heteroatoms selected from N,
O and S, the remaining ring atoms being carbon. In particular embodiments, heterocycloalkyl is
a monovalent saturated monocyclic ring system of 4 to 7 ring atoms, comprising 1, 2, or 3 ring
heteroatoms selected from N, O and S, the remaining ring atoms being carbon. Examples for
monocyclic saturated heterocycloalkyl are aziridinyl, oxiranyl, azetidinyl, oxetanyl, pyrrolidinyl,
tetrahydrofuranyl, tetrahydro-thienyl, pyrazolidinyl, imidazolidinyl, oxazolidinyl, isoxazolidinyl,
thiazolidinyl, piperidinyl, tetrahydropyranyl, tetrahydrothiopyranyl, piperazinyl, morpholinyl,
thiomorpholinyl, 1,1-dioxo-thiomorpholin-4-yl, azepanyl, diazepanyl, homopiperazinyl, or
oxazepanyl. Examples for bicyclic saturated heterocycloalkyl are §-aza-bicyclo[3.2.1]octyl,
quinuclidinyl, 8-oxa-3-aza-bicyclo[3.2.1]octyl, 9-aza-bicyclo[3.3.1]nonyl, 3-oxa-9-aza-
bicyclo[3.3.1]nonyl, or 3-thia-9-aza-bicyclo[3.3.1]nonyl. Examples for partly unsaturated
heterocycloalkyl are dihydrofuryl, imidazolinyl, dihydro-oxazolyl, tetrahydro-pyridinyl, or
dihydropyranyl.

Inhibitors of HCV Entry

The application provides a compound of formula I

2

HNO)\ Q 3ol

1 [R*]n

wherein:

R' is H or lower alkyl;

each R? is independently halo or lower haloalkyl;

nis0, 1, or 2;

R® is lower haloalkyl, cyano, lower alkoxy, C(=0)OCH3, or S(=0),CHs;
pis0,or1;

X'is S, S(=0),, O, S(=0), NH, or OCH»; and

X?is CH or N;
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or a pharmaceutically acceptable salt thereof.

The application provides a compound of formula I, wherein X* is CH and R'is H.

The application provides a compound of formula I, wherein X'is SorO.

The application provides a compound of formula I, wherein X' is S$(=0), or S(=0).

The application provides a compound of formula I, wherein X'is S or O, X*is CH and R' is H.

The application provides a compound of formula I, wherein X' is S(=0), or S(=0), X* is CH and
R'is H.

The application provides any of the above compounds of formula I, wherein n 1.

The application provides the above compound of formula I, wherein R'is Cl.

The application provides any of the above compounds of formula I, wherein n is 2.

The application provides the above compound of formula I, wherein both R' are Cl.

The application provides any of the above compounds of formula I, wherein p is 0.

The application provides any of the above compounds of formula I, wherein p is 1.

The application provides any of the above compounds of formula I, wherein R’ is or S(=0),CHj,

cyano, or CF;.

The application provides a compound selected from the group consisting of:
N5-(3-Fluoro-4-phenylsulfanyl-5-trifluoromethyl-phenyl)- 1H-[1,2,4]triazole-3,5-diamine;
N3-(3-Chloro-4-phenylamino-phenyl)-1H-[1,2,4]triazole-3,5-diamine;
N3-(3-Chloro-4-phenoxy-phenyl)-1H-[1,2,4]triazole-3,5-diamine;
N3-(3,5-Dichloro-4-phenylsulfanyl-phenyl)-1H-[1,2,4]triazole-3,5-diamine;
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N3-(4-Benzenesulfinyl-3,5-dichloro-phenyl)- 1H-[1,2,4]triazole-3,5-diamine;
N3-(4-Benzenesulfinyl-3,5-dichloro-phenyl)-1H-[1,2,4]triazole-3,5-diamine;
N3-[3,5-Dichloro-4-(4-trifluoromethyl-phenylsulfanyl)-phenyl]-1H-[1,2,4]triazole-3,5-diamine;
N3-[3,5-Dichloro-4-(4-trifluoromethyl-benzenesulfinyl)-phenyl]-1H-[1,2.4]triazole-3,5-diamine;
N3-[3,5-Dichloro-4-(4-trifluoromethyl-benzenesulfinyl)-phenyl]-1H-[1,2.4]triazole-3,5-diamine;
N’-[3,5-Dichloro-4-(2-trifluoromethyl-phenylsulfanyl)-phenyl]- 1H-[ 1,2 4]triazole-3,5-diamine;
N3—[3,5—Dichloro—4— (3-trifluoromethyl-benzenesulfinyl)-phenyl]-1H-[1,2,4]triazole-3,5-diamine;
4-[4-(5-Amino-1H-[1,2,4]triazol-3-ylamino)-2,6-dichloro-phenylsulfanyl]-benzonitrile;
4-[4-(5-Amino-1H-[1,2,4]triazol-3-ylamino)-2,6-dichloro-benzenesulfinyl]-benzonitrile;
4-[4-(5-Amino-1H-[1,2,4]triazol-3-ylamino)-2,6-dichloro-benzenesulfonyl]-benzonitrile;
4-[4-(5-Amino-1H-[1,2,4]triazol-3-ylamino)-2-chloro-6-trifluoromethyl-phenylsulfanyl]-benzoic
acid methyl ester;

N’-[3,5-Dichloro-4-(4-methoxy-phenylsulfanyl)-phenyl]-1H-[ 1,2,4]triazole-3,5-diamine;
N’-[3-Chloro-4-(4-methoxy-phenylsulfanyl)-5-trifluoromethyl-phenyl]- 1H-[ 1,2 4]triazole-3,5-
diamine;

N3—[3,5—Dichloro—4— (4-methoxy-benzenesulfonyl)-phenyl]-1H-[1,2,4]triazole-3,5-diamine;
N’-[3,5-Dichloro-4-(4-methanesulfonyl-phenoxy)-phenyl]-1H-[ 1,2,4]triazole-3,5-diamine;
N’-[3-Chloro-4-(4-methanesulfonyl-phenoxy)-5-trifluoromethyl-phenyl]-1H-[ 1,2,4]triazole-3,5-
diamine;

N’-(3-Benzyloxy-5-chloro-phenyl)-1H-[1,2,4]triazole-3,5-diamine;
N’-(3-Chloro-4-phenylsulfanyl-phenyl)- 1H-[1,2,4]triazole-3,5-diamine;
N3—(4—Benzenesulfony1—3—chloro—pheny1)— 1H-[1,2,4]triazole-3,5-diamine;
N’-(3-Chloro-4-phenylsulfanyl-phenyl)-N°’-methyl-1H-[ 1,2,4]triazole-3,5-diamine;
N’-(3-Chloro-5-phenoxy-phenyl)-1H-[1,2,4]triazole-3,5-diamine; and
N’-[3,5-Dichloro-4-(pyridin-2-yloxy)-phenyl]-1H-[1,2,4]triazole-3,5-diamine.

The application provides a method for preventing a Hepatitis C Virus (HCV) infection
comprising administering to a patient in need thereof a therapeutically effective amount of a

compound of Formula I.

The application provides the above method, further comprising administering to a patient in need

thereof a therapeutically effective amount of an immune system suppressant.
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The application provides a method for treating a Hepatitis C Virus (HCV) infection comprising
administering to a patient in need thereof a therapeutically effective amount of a compound of

Formula I.

The application provides any of the above methods, further comprising administering a

combination of antiviral agents that inhibits replication of HCV.

The application provides any of the above methods, further comprising administering an immune

system modulator or an antiviral agent that inhibits replication of HCV, or a combination thereof.

The application provides the above method, wherein the immune system modulator is an

interferon or a chemically derivatized interferon.

The application provides any of the above methods, further comprising administering an immune

system modulator or an antiviral agent that inhibits replication of HCV, or a combination thereof,

wherein the antiviral agent is selected from the group consisting of a HCV protease inhibitor, a
HCYV polymerase inhibitor, a HCV helicase inhibitor, a HCV NS5A inhibitor, or any

combination thereof.

The application provides a composition comprising a compound of Formula [ and a

pharmaceutically acceptable excipient.

The application provides the use of the compound of Formula I in the preparation of a

medicament for the prevention of HCV.

The application provides the use of the compound of Formula I in the preparation of a

medicament for the treatment of HCV.

The application provides any compound, composition, method or use as described herein.

Compounds

Examples of representative compounds encompassed by the present invention and within the

scope of the invention are provided in the following Table. These examples and preparations
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which follow are provided to enable those skilled in the art to more clearly understand and to
practice the present invention. They should not be considered as limiting the scope of the

invention, but merely as being illustrative and representative thereof.

In general, the nomenclature used in this Application is based on AUTONOMTM v .4.0, a
Beilstein Institute computerized system for the generation of [IUPAC systematic nomenclature.
If there is a discrepancy between a depicted structure and a name given that structure, the
depicted structure is to be accorded more weight. In addition, if the stereochemistry of a
structure or a portion of a structure is not indicated with, for example, bold or dashed lines, the

structure or portion of the structure is to be interpreted as encompassing all stereoisomers of it.

Table I depicts examples of compounds according to generic Formula I:

Table I.
# Nomenclature Structure
N«
I y_H
N
N«
N5-(3-Fluoro-4-phenylsulfanyl-5- N
1 trifluoromethyl-phenyl)-1H- F
[1,2,4]triazole-3,5-diamine
F S
e
Cl
HN H
) N3-(3-Chloro-4-phenylamino-phenyl)- >§N N
1H-[1,2 4]triazole-3,5-diamine HN{ )\
N" °N
H
Cl
H,N
3 N3-(3-Chloro-4-phenoxy-phenyl)-1H- >§N o
[1,2,4]triazole-3,5-diamine HN{ /)\
N" °N
H
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1
HN ¢
N3-(3,5-Dichloro-4-phenylsulfanyl- >§N S
phenyl)-1H-[1,2,4]triazole-3,5-diamine HN_ J\
N N Cl
H
Cl O
H,N I
N3-(4-Benzenesulfinyl-3,5-dichloro- >§N S
phenyl)-1H-[1,2,4]triazole-3,5-diamine HN_ /)\
N N Cl
H
N
N3-(4-Benzenesulfinyl-3,5-dichloro- H, >\ \\S
A\Y
phenyl)-1H-[1,2,4]triazole-3,5-diamine HN =N 0
A Y /*
N N Cl
H
N Cl
N3-[3,5-Dichloro-4-(4- >=N S
trifluoromethyl-phenylsulfanyl)- HN{ /)\
N °N C

phenyl]-1H-[1,2,4]triazole-3,5-diamine

N3-[3,5-Dichloro-4-(4-
trifluoromethyl-benzenesulfinyl)-

phenyl]-1H-[1,2,4]triazole-3,5-diamine

N3-[3,5-Dichloro-4-(4-
trifluoromethyl-benzenesulfinyl)-

phenyl]-1H-[1,2,4]triazole-3,5-diamine
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F
N-[3,5-Dichloro-4-(2-trifluoromethyl- | N Cl F F
10 phenylsulfanyl)-phenyl]-1H- >§N S
[1,2,4]triazole-3,5-diamine HN| /)\
N N Cl
H
O
3 Cl | F
N*-[3,5-Dichloro-4-(3-trifluoromethyl- | HaN J F
11 benzenesulfinyl)-phenyl]-1H- ) =N
[1,2,4]triazole-3,5-diamine HN /)\ )
94y » N N Cl
H
1
HN T
4-[4-(5-Amino-1H-[1,2,4]triazol-3- >\ S
=N
12 | ylamino)-2,6-dichloro-phenylsulfanyl]- HN_ /)\
benzonitrile N E a \\N
= TR
4-[4-(5-Amino-1H-[1,2,4]triazol-3- >\ S
=N
13 ylamino)-2,6-dichloro- HN_ 4\\
benzenesulfinyl]-benzonitrile N N a \\
H N
c o, 0
A-[4-(5-Amino-1H-[1 2. 4]triazol-3- | H2\\ \\S//
. . >\‘N
14 ylamino)-2,6-dichloro- HN, /)\
benzenesulfonyl]-benzonitrile N N Cl N
H SN
F
F F
4-[4-(5-Amino-1H-[1,2 4]triazol-3- | H,N S
ylamino)-2-chloro-6-trifluoromethyl- >§N
15 HN )\
phenylsulfanyl]-benzoic acid methyl N o
N FI Cl
ester
0]
~N
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HN Cl
3 i A(A _ S
N’-[3,5-Dichloro-4-(4-methoxy >=N
16 phenylsulfanyl)-phenyl]-1H- HN_ /)\ _
[1,2,4]triazole-3,5-diamine NN Cl 0
F
F|_F
N>-[3-Chloro-4-(4-methoxy- H,N S
17 phenylsulfanyl)-5-trifluoromethyl- HNJ \)N\ \©\
. . . .
phenyl]-1H-[1,2,4]triazole-3,5-diamine N N Cl O/
H
c1 O, 0
N’-[3,5-Dichloro-4-(4-methoxy- HzN)\ \\S//
] 1H- =N
18 benzenesulfonyl)-phenyl]-1H iy, /)\ \@\
[1,2,4]triazole-3,5-diamine N~ N 1 o~
H
0
s”
Cl S
3 . O—®// \O
N’-[3,5-Dichloro-4-(4-
19 methanesulfonyl-phenoxy)-phenyl]- N cl
H —
1H-[1,2,4]triazole-3,5-diamine N \
X >\N
HN N H
0
i
Cl O_O//S\\O
N’-[3-Chloro-4-(4-methanesulfonyl- h
20 phenoxy)-5-trifluoromethyl-phenyl]-
~N
1H-[1,2,4]triazole-3,5-diamine HN Y F ¥
X H
HN" N
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N’-(3-Benzyloxy-5-chloro-phenyl)-

0]
21 I
1H-[1,2,4]triazole-3,5-diamine
-~
A
HNT SN cl
H
HN Cl
’ N°-(3-Chloro-4-phenylsulfanyl- >§N S
HN
phenyl)-1H-[1,2,4]triazole-3,5-diamine \N)\
N
H
Cl
\\//
’3 N’-(4-Benzenesulfonyl-3-chloro-
phenyl)-1H-[1,2,4]triazole-3,5-diamine
Cl
N’-(3-Chloro-4-phenylsulfanyl- HzN\‘ . S
24 | phenyl)-N’-methyl-1H-[1,2,4]triazole- HN _)\ \©
~
3,5-diamine N 1?
H_nm,
N, |
N\ __N
N’-(3-Chloro-5-ph henyl)- 1H HN
55 -(3-Chloro-5-phenoxy-phenyl)- 1H- Cl1

[1,2,4]triazole-3,5-diamine
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Cl
H,N
N’-[3,5-Dichloro-4-(pyridin-2-yloxy)- >§ 0 N\
26 o) |
phenyl]-1H-[1,2,4]triazole-3,5-diamine \ /J\ Z
N™ N Cl
H
Synthesis

General Schemes

5 The following schemes depict general methods for obtaining compounds of Formula I.

Procedure 1

@F K,CO,, DMF i
oN' X o
S 0
X=H, Cl, CF, X=H, I, CF,
Y = SH, OH, NH, Y=8,0,NH
a
v 1. NCNH,/ NaOCH,
< 2. CH,I
S///N
X = H, Cl, CF,
Y =S,0,NH
=N Y
HN,_ _
NN X
H
X=H, Cl, CF,
Y=8,0,NH

10

oxone

hi
7~ N
NN
or
a S
Y
Fe, NH,CI /CE \© Cl)LCl
CH,OH / H,0 H,N X
X = H, CI, CF,
Y =S,0,NH
1 H,NNH, / EtOH
O
An X
H
X=H, Cl, CF,
Y=8,0,NH
HN a
Y
w3 000
.N/ N X
H
X=H, Cl, CF,
Y =8, $=0, S0,
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Procedure 2
CF3 HN CF3 . . .
) Pd(OAc),, 1,1'-bis(diisopropylphosphino)ferrocene
Br Procedure 1 Br . .
=N NaOtBu, benzenethiol, Dioxane
_—
HN_ ék
HN F N ﬂ F
Intermediate 1
HN CF,
S
)=
HN_ //K
N N F
H
Procedure 3
(o
N>/\N O.N
02N>\ PMB-CI, DIPEA 'NJ\Br (PMB),NH, heat 2 Sy
=N /4
— — N
HN :
NT By KI, CH,CN cho C N TN(PMB),
CMe
(PMB)N
H 2N>\ SN N
7N | R N
Zn, NH,Cl, THF N /\k X = N)\N

N7 N(PMB), H
’ CHEQQ—/ > cHO

Pd.dBa; / t-buXPhos
NaOtBu, toluene

H,N
TFA =N N
H

Dosage and Administration:

The compounds of the present invention may be formulated in a wide variety of oral
administration dosage forms and carriers. Oral administration can be in the form of tablets,
coated tablets, dragées, hard and soft gelatin capsules, solutions, emulsions, syrups, or
suspensions. Compounds of the present invention are efficacious when administered by other
routes of administration including continuous (intravenous drip) topical parenteral,

intramuscular, intravenous, subcutaneous, transdermal (which may include a penetration
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enhancement agent), buccal, nasal, inhalation and suppository administration, among other
routes of administration. The preferred manner of administration is generally oral using a
convenient daily dosing regimen which can be adjusted according to the degree of affliction and

the patient's response to the active ingredient.

A compound or compounds of the present invention, as well as their pharmaceutically useable
salts, together with one or more conventional excipients, carriers, or diluents, may be placed into
the form of pharmaceutical compositions and unit dosages. The pharmaceutical compositions
and unit dosage forms may be comprised of conventional ingredients in conventional
proportions, with or without additional active compounds or principles, and the unit dosage
forms may contain any suitable effective amount of the active ingredient commensurate with the
intended daily dosage range to be employed. The pharmaceutical compositions may be
employed as solids, such as tablets or filled capsules, semisolids, powders, sustained release
formulations, or liquids such as solutions, suspensions, emulsions, elixirs, or filled capsules for
oral use; or in the form of suppositories for rectal or vaginal administration; or in the form of
sterile injectable solutions for parenteral use. A typical preparation will contain from about 5%
to about 95% active compound or compounds (w/w). The term "preparation” or "dosage form"
is intended to include both solid and liquid formulations of the active compound and one skilled
in the art will appreciate that an active ingredient can exist in different preparations depending on

the target organ or tissue and on the desired dose and pharmacokinetic parameters.

The term “excipient” as used herein refers to a compound that is useful in preparing a
pharmaceutical composition, generally safe, non-toxic and neither biologically nor otherwise
undesirable, and includes excipients that are acceptable for veterinary use as well as human
pharmaceutical use. The compounds of this invention can be administered alone but will
generally be administered in admixture with one or more suitable pharmaceutical excipients,
diluents or carriers selected with regard to the intended route of administration and standard

pharmaceutical practice.

“Pharmaceutically acceptable” means that which is useful in preparing a pharmaceutical
composition that is generally safe, non-toxic, and neither biologically nor otherwise undesirable

and includes that which is acceptable for veterinary as well as hu