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INHIBITORS OF HISTONE DEACETYLASE

This application claims priority from U.S. Provisional Patent Application No. 60/505884,
filed on September 24, 2003, U.S. Provisional Patent Application No. 60/532973, filed on
December 29, 2003, and U.S. Provisional Patent Application No. 60/561082, filed on April 9, 2004

BACKGROUND OF THE INVENTION
Field of the Invention
[0001] This invention relates to the inhibition of histone deacetylase. More particularly, the
invention relates to compounds and methods for inhibiting histone deacetylase enzymatic activity.

Summary of the Related Art

[0002] In eukaryotic cells, nuclear DNA associates with histones to form a compact complex
called chromatin. The histones constitute a family of basic proteins which are generally highly
conserved across eukaryotic species. The core histones, termed H2A, H2B, H3, and H4, associate

_ to form a protein core. DNA winds around this protein core, with the basic amino acids of the
histones interacting with the negatively charged phosphate groups of the DNA. Approximately 146
base pairs of DNA wrap around a histone core to make up a nucleosome particle, the repeating
structural motif of chromatin.

[0003] Csordas, Biochem. J., 286: 23-38 (1990) teaches that histones are subject to
posttranslational acetylation of the a,e-amino groups of N-terminal lysine residues, a reaction that is
catalyzed by histone acetyl transferase (HAT1). Acetylation neutralizes the positive charge of the
lysine side chain, and is thought to impact chromatin structure. Indeed, Taunton et al., Science, 272:
408-411 (1996), teaches that access of transcription factors to chromatin templates is enhanced by
histone hyperacetylation. Taunton et al. further teaches that an enrichment in underacetylated histone
H4 has been found in transcriptionally silent regions of the genome.

[0004] Histone acetylation is a reversible modification, with deacetylation being catalyzed by a
family of enzymes termed histone deacetylases (HDACs). Grozinger et al., Proc. Natl. Acad. Sci.
USA, 96: 48684873 (1999), teaches that HDACs are divided into two classes, the first represented
by yeast Rpd3-ike proteins, and the second represented by yeast Hdal-ike proteins. Grozinger et al.
also teaches that the human HDAC1, HDAC2, and HDAC3 proteins are members of the first class of
HDACs, and discloses new proteins, named HDAC4, HDAC5, and HDAC6, which are members of the
second class of HDACs. Kao et al., Genes & Dev., 14: 55-66 (2000), discloses HDAC7, a new
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member of the second class of HDACs. More recently, Hu et al. J. Bio. Chem. 275:15254-13264
(2000) and Van den Wyngaert, FEBS, 478: 77-83 (2000) disclose HDAC8, a new member of the first
class of HDACs.
[0005]  Richon et al., Proc. Natl. Acad. Sci. USA, 95: 3003-3007 (1998), discloses that HDAC
activity is inhibited by trichostatin A (TSA), a natural product isolated from Streptomyces
hygroscopicus, and by a synthetic compound, suberoylanilide hydroxamic acid (SAHA). Yoshida and
Beppu, Exper. Cell Res., 177: 122-131 (1988), teaches that TSA causes arrest of rat fibroblasts at
the G, and G, phases of the cell cycle, implicating HDAC in cell cycle regulation. Indeed, Finnin et al.,
Nature, 401: 188-193 (1999), teaches that TSA and SAHA inhibit cell growth, induce terminal
differentiation, and prevent the formation of tumors in mice. Suzuki et al., U.S. Pat. No. 6,174,905,
EP 0847992, JP 258863/96, and Japanese Application No. 10138957, disclose benzamide
derivatives that induce cell differentiation and inhibit HDAC. Delorme et al., WO 01/38322 and
PCT/IB01/00683, disclose additional compounds that serve as HDAC inhibitors.
[0006] The molecular cloning of gene sequences é’ncoding proteins with HDAC activity has
established the existence of a set of discrete HDAC enzyme isoforms. Some isoforms have been
shown to possess specific functions, for example, it has been shown that HDAC-6 is involved in
modulation of microtubule activity. However, the role of the other individual HDAC enzymes has
remained unclear.
[0007] These findings suggest that inhibition of HDAC activity represents a novel approach for
intervening in cell cycle regulation and that HDAC inhibitors have great therapeutic potential in the
treatment of cell proliferative diseases or conditions. To date, few inhibitors of histone deacetylase
are known in the art.

BRIEF SUMMARY OF THE INVENTION
[0008]  Ortho-amino benzamides are known HDAC inhibitors. Substitutions at the ortho- and meta-
positions relative to the amino group are detrimental to the potency of the inhibitors; however, some
small substituents such as -CHs, -F, or -OCH; can be tolerated to a certain extent. We have now found
that o-amino benzamide HDAC inhibitors having a much bigger but flat aromatic and heteroaromatic
substituents such as phenyl, furyl, thienyl and the like para to the amino moiety are not only well

tolerated but cause significant increase in HDAC inhibition activity.
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[0009]  Accordingly, the present invention provides new compounds and methods for treating cell
proliferative diseases. The invention provides new inhibitors of histone deacetylase enzymatic
activity. A
[0010] In afirst aspect, the invention provides compounds that are useful as inhibitors of histone
deacetylase.
[0011] Ina second aspect, the invention provides a composition comprising an inhibitor of
histone deacetylase according to the invention or a pharmaceutically acceptable salt thereof and a
pharmaceutically acceptable carrier, excipient, or diluent.
[0012] |In a third aspect, the invention provides a method of inhibiting histone deacetylase in a
cell, comprising contacting a cell in which inhibition of histone deacetylase is desired with an inhibitor
of histone deacetylase of the invention.
[0013] The foregoing merely summarizes certain aspects of the invention and is not intended to
be limiting in nature. These aspects and other aspects and embodiments are described more fully
below. All publications (patent or other) are hereby incorporated by reference in their entirety; in the
event of any conflict between these materials and the present specification, the present specification
shall control.
BRIEF DESCRIPTION OF THE DRAWING

[0014] The figures displays antineoplastic effects of a histone deacetylase inhibitor according to
the invention on human tumor xenografts in vivo, as described in Assay Example 2, infra.

Fig. 1 displays antineoplastic effects of a histone deacetylase inhibitor in hct116 human
colorectal carcinoma cells using compound 6.

Fig. 2 displays antineoplastic effects of a histone deacetylase inhibitor in A549 human
lung cancer using compound 29.

Fig. 3 displays antineoplastic effects of a histone deacetylase inhibitor in SW48 human
colorectal cancer using compound 29. ‘

Fig. 4 displays antineoplastic effects of a histone deacetylase inhibitor in W48 human
colorectal cancer usingcompound 67.

Fig. 5 displays antineoplastic effects of a histone deacetylase inhibitor in A549 human
lung cancer using compound 258aa.

Fig. 6 displays antineoplastic effects of a histone deacetylase inhibitor in A549 human

lung cancer using compound 43.
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Fig. 7 displays antineoplastic effects of a histone deacetylase inhibitor in A431 vulval
carcinoma using compound 43.

Fig. 8 displays antineoplastic effects of a histone deacetylase inhibitor in A431 vulval
carcinoma using compound 258aa.

Fig. 9 displays antineoplastic effects of a histone deacetylase inhibitor in hct116 human
colorectal cancer using compound 258aa.

Fig. 10 displays antineoplastic effects of a histone deacetylase inhibitor in colo205
human colorectal cancer using compound 29.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0015]  The invention provides compounds and methods for inhibiting histone deacetylase
enzymatic activity. The invention also provides compositions and methods for treating cell
proliferative diseases and conditions. The patent and scientific literature referred to herein
establishes knowledge that is available to those with skill in the art. The issued patents, applications,
and references that are cited herein are hereby incorporated by reference to the same extent as if
each was specifically and individually indicated to be incorporated by reference. In the case of
inconsistencies, the present disclosure will prevail.
[0016]  For purposes of the present invention, the following definitions will be used (unless
expressly stated otherwise):
[0017]  Asused herein, the terms "histone deacetylase" and "HDAC" are intended to refer to any
one of a family of enzymes that remove acetyl groups from the w-amino groups of lysine residues at
the N-terminus of a histone. Unless otherwise indicated by context, the term "histone” is meant to
refer to any histone protein, including H1, H2A, H2B, H3, H4, and H5, from any species. Preferred
histone deacetylases include class | and class Il enzymes. Preferably the histone deacetylase is a
human HDAG, including, but not limited to, HDAC-1, HDAC-2, HDAC-3, HDAC-4, HDAG-5, HDAC-6,
HDAGC-7, HDAC-8, HDAC-9, HDAC-10, and HDAC-11. In some other preferred embodiments, the
histone deacetylase is derived from a protozoal or fungal source.
[0018]  The terms "histone deacetylase inhibitor" and "inhibitor of histone deacetylase" are used
to identify a compound having a structure as defined herein, which is capable of interacting with a
histone deacetylase and inhibiting its enzymatic activity. “Inhibiting histone deacetylase enzymatic
activity” means reducing the ability of a histone deacetylase to remove an acetyl group from a
histone. In some preferred embodiments, such reduction of histone deacetylase activity is at least

4
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about 50%, more preferably at least about 75%, and still more preferably at least about 90%. In
other preferred embodiments, histone deacetylase activity is reduced by at least 95% and more
preferably by at least 99%.

[0019] Preferably, such inhibition is specific, i.e., the histone deacetylase inhibitor reduces the
ability of a histone deacetylase to remove an acetyl group from a histone at a concentration that is
lower than the concentration of the inhibitor that is required to produce another, unrelated biological
effect. Preferably, the concentration of the inhibitor required for histone deacetylase inhibitory activity
is at least 2-fold lower, more preferably at least 5-fold lower, even more preferably at least 10-fold
lower, and most preferably at least 20-fold lower than the concentration required to produce an
unrelated biological effect.

[0020]  For simplicity, chemical moieties are defined and referred to throughout primarily as
univalent chemical moieties (e.g., alkyl, aryl, etc.). Nevertheless, such terms are also used to convey
corresponding multivalent moieties under the appropriate structural circumstances clear to those
skilled in the art. For example, while an “alkyl” moiety generally refers to a monovalent radical (e.g.
CH3-CHz), in certain circumstances a bivalent linking moiety can be “alkyl,” in which case those
skilled in the art will understand the alkyl to be a divalent radical (e.g., -CH,-CHy-), which is equivalent
to the term “alkylene.” (Similarly, in circumstances in which a divalent moiety is required and is stated
as being “aryl,” those skilled in the art will understand that the term “aryl” refers to the corresponding
divalent moiety, arylene.) All atoms are understood to have their normal number of valences for bond
formation (i.e., 4 for carbon, 3 for N, 2 for O, and 2, 4, or 6 for S, depending on the oxidation state
of the S). On occasion a moiety may be defined, for example, as (A),-B-, wherein ais 0 or 1. In such
instances, when a is O the moiety is B- and when a is 1 the moiety is A-B-.

[0021]  For simplicity, reference to a “C,-C,” heterocyclyl or “C,-Cy” heteroaryl means a
heterocyclyl or heteroaryl having from “n” to “m” annular atoms, where “n” and “m” are integers.
Thus, for example, a Cs-Ce-heterocyclyl is a 5- or 6- membered ring having at least one heteroatom,
and includes pyrrolidinyl (Cs) and piperidinyl (C¢); Ce-hetoaryl includes, for example, pyridyl and
pyrimidyl.

[0022]  The term “hydrocarbyl” refers to a straight, branched, or cyclic alkyl, alkenyl, or alkynyl,
each as defined herein. A “Co” hydrocarbyl is used to refer to a covalent bond. Thus, “Cy-Cs-
hydrocarbyl” includes a covalent bond, methyl, ethyl, ethenyl, ethynyl, propyl, propenyl, propynyl, and

cyclopropyl.
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[0023]  The term “alkyl” as employed herein refers to straight and branched chain aliphatic
groups having from 1 to 12 carbon atoms, preferably 1-8 carbon atoms, and more preferably 1-6
carbon atoms, which is optionally substituted with one, two or three substituents, Preferred alkyl
groups include, without limitation, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl,
pentyl, and hexyl. A “Co” alkyl (as in “Co-Ca-alkyl”) is a covalent bond (ke “Co" hydrocarbyl).

[0024]  The term “alkenyl” as used herein means an unsaturated straight or branched chain
aliphatic group with one or more carbon-carbon double bonds, having from 2 to 12 carbon atoms,
preferably 2-8 carbon atoms, and more preferably 2-6 carbon atoms, which is optionally substituted
with one, two or three substituents. Preferred alkenyl groups include, without limitation, ethenyl,
propenyl, butenyl, pentenyl, and hexenyl.

[0025]  The term “alkynyl” as used herein means an unsaturated straight or branched chain
aliphatic group with one or more carbon-carbon triple bonds, having from 2 to 12 carbon atoms,
preferably 2-8 carbon atoms, and more preferably 2-6 carbon atoms, which is optionally substituted
with one, two or three substituents. Preferred alkynyl groups include, without limitation, ethynyl,
propynyl, butynyl, pentynyl, and hexynyl.

[0026]  An “alkylene,” “alkenylene,” or “alkynylene” group is an alkyl, alkenyl, or alkynyl group, as
defined hereinabove, that is positioned between and serves to connect two other chemical groups.
Preferred alkylene groups include, without limitation, methylene, ethylene, propylene, and butylene. -
Preferred alkenylene groups include, without limitation, ethenylene, propenylene, and butenylene.
Preferred alkynylene groups include, without limitation, ethynylene, propynylene, and butynylene.
[0027]  The term "cycloalkyl' as employed herein includes saturated and partially unsaturated
cyclic hydrocarbon groups having 3 to 12 carbons, preferably 3 to 8 carbons, and more preferably 3
to 6 carbons, wherein the cycloalkyl group additionally is optionally substituted. Preferred cycloalkyl
groups include, without limitation, cyclopropyl, cyclobutyl, cyclopentyl, cyclopentenyl, cyclohexyl,
cyclohexenyl, cycloheptyl, and cyclooctyl.

[0028]  The term “heteroalkyl” refers to an alkyl group, as defined hereinabove, wherein one or
more carbon atoms in the chain are replaced by a heteroatom selected from the group consisting of
0, S, and N.

[0029]  An‘'aryl" group is a C¢-Cy4 aromatic moiety comprising one to three aromatic rings, which
is optionally substituted. Preferably, the aryl group is a CsCyq aryl group. Preferred aryl groups
include, without limitation, phenyl, naphthyl, anthracenyl, and fluorenyl. An "aralkyl" or "arylalkyl" group

6
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comprises an aryl group covalently linked to an alkyl group, either of which may independently be
optionally substituted or unsubstituted. Preferably, the aralkyl group is (C,-Ce)alk(Ce-Cyo)aryl,
including, without limitation, benzyl, phenethyl, and naphthylmethyl.

[0030] A “heterocyclic” group (or "heterocyclyl) is an optionally substituted non-aromatic mono-,
bi-, or tricyclic structure having from about 3 to about 14 atoms, wherein one or more atoms are
selected from the group consisting of N, 0, and S. One ring of a bicyclic heterocycle or two rings of
a tricyclic heterocycle may be aromatic, as in indan and 9,10-dihydro anthracene. The heterocyclic
group is optionally substituted on carbon with oxo or with one of the substituents listed above. The
heterocyclic group may also independently be substituted on nitrogen with alkyl, aryl, aralkyl,
alkylcarbonyl, alkylsulfonyl, arylcarbonyl, arylsulfonyl, alkoxycarbonyl, aralkoxycarbonyl, or on sulfur
with oxo or lower alkyl. Preferred heterocyclic groups include, without limitation, epoxy, aziridinyl,
tetrahydrofuranyl, pyrrolidinyl, piperidinyl, piperazinyl, thiazolidinyl, oxazolidinyl, oxazolidinonyl, and
morpholino. In certain preferred embodiments, the heterocyclic group is fused to an aryl, heteroaryl,
or cycloalkyl group. Examples of such fused heterocycles include, without limitation,
tetrahydroquinoline and dihydrobenzofuran. Specifically excluded from the scope of this term are
compounds where an annular O or S atom is adjacent to another O or S atom.

[0031] In certain preferred embodiments, the heterocyclic group is a heteroaryl group. As used
herein, the term “heteroaryl” refers to optionally substituted groups having 5 to 14 ring atoms,
preferably 5, 6, 9, or 10 ring atoms; having 6, 10, or 14 pi electrons shared in a cyclic array; and
having, in addition to carbon atoms, between one or more heteroatoms selected from the group
consisting of N, O, and S. For example, a heteroaryl group may be pyrimidinyl, pyridinyl,
benzimidazolyl, thienyl, benzothiazolyl, benzofuranyl and indolinyl. Preferred heteroaryl groups
include, without limitation, thienyl, benzothienyl, furyl, benzofuryl, dibenzofuryl, pyrrolyl, imidazolyl,
pyrazolyl, pyridyl, pyrazinyl, pyrimidinyl, indolyl, quinolyl, isoquinolyl, quinoxalinyl, tetrazolyl, oxazolyl,
thiazolyl, and isoxazolyl.

[0032]  A‘’heteroaralkyl' or "heteroarylalkyl' group comprises a heteroaryl group covalently linked
to an alkyl group, either of which is independently optionally substituted or unsubstituted. Preferred
heteroalkyl groups comprise a C;-Cs alkyl group and a heteroaryl group having 5, 6, 9, or 10 ring
atoms. Specifically excluded from the scope of this term are compounds having adjacent annular O
and/or S atoms. Examples of preferred heteroaralkyl groups include pyridylmethyl, pyridylethyl,
pyrrolylmethyl, pyrrolylethyl, imidazolylmethyl, imidazolylethyl, thiazolylmethyl, and thiazolylethyl.

7
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[0033]  An “arylene,” “heteroarylene,” or “heterocyclylene” group is an aryl, heteroaryl, or
heterocyclyl group, as defined hereinabove, that is positioned between and serves to connect two
other chemical groups.
[0034]  Preferred heterocyclyls and heteroaryls include, but are not limited to, acridinyl, azocinyl,
benzimidazolyl, benzofuranyl, benzothiofuranyl, benzothiophenyl, benzoxazolyl, benzthiazolyl,
benztriazolyl, benztetrazolyl, benzisoxazolyl, benzisothiazolyl, benzimidazolinyl, carbazolyl, 4aH-
carbazolyl, carbolinyl, chromanyl, chromenyl, cinnolinyl, decahydroquinolinyl, 2H,6H-1,5,2-dithiazinyl,
dihydrofuro[2,3-bltetrahydrofuran, furanyl, furazanyl, imidazolidinyl, imidazolinyl, imidazolyl, 1H-
indazolyl, indolenyl, indolinyl, indolizinyl, indolyl, 3H-indolyl, isobenzofuranyl, isochromanyl,
isoindazolyl, isoindolinyl, isoindolyl, isoquinolinyl, isothiazolyl, isoxazolyl, methylenedioxyphenyl,
morpholinyl, naphthyridinyi, octahydroisoquinolinyl, oxadiazolyl, 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl,
1,2,5-0xadiazolyl, 1,3,4-oxadiazolyl, oxazolidinyl, oxazolyl, oxazolidinyl, pyrimidinyl, phenanthridinyl,
phenanthrolinyl, phenazinyl, phenothiazinyl, phenoxathiinyl, phenoxazinyl, phthalazinyl, piperazinyl,
piperidinyl, piperidonyl, 4-piperidonyl, biperonyl, pteridinyl, purinyl, pyranyl, pyrazinyl, pyrazolidinyl,
pyrazolinyl, pyrazolyl, pyridazinyl, pyridooxazole, pyridoimidazole, pyridothiazole, pyridinyl, pyridyl,
pyrimidinyl, pyrrolidinyl, pyrrolinyl, 2H-pyrrolyl, pyrrolyl, quinazolinyl, quinolinyl, 4H-quinolizinyl,
quinoxalinyl, quinuclidinyl, tetrahydrofuranyl, tetrahydroisoquinolinyl, tetrahydroquinolinyl, tetrazolyl,
6H-1,2,5thiadiazinyl, 1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl,
thianthrenyl, thiazolyl, thienyl, thienothiazolyl, thienooxazolyl, thienoimidazolyl, thiophenyl, triazinyl,
1,2,3riazolyl, 1,2,4-triazolyl, 1,2,5-triazolyl, 1,3,4-triazolyl, and xanthenyl.
[0035]  As employed herein, when a moiety (e.g., cycloalkyl, hydrocarbyl, aryl, heteroaryl,
heterocyclic, urea, etc.) is described as “optionally substituted” it is meant that the group optionally
has from one to four, preferably from one to three, more preferably one or two, non-hydrogen
substituents. Suitable substituents include, without limitation, halo, hydroxy, oxo (e.g., an annular -CH-
substituted with oxo is -C(O) nitro, halohydrocarbyl, hydrocarbyl, aryl, aralkyl, alkoxy, aryloxy, amino,
acylamino, alkylcarbamoyl, arylcarbamoyl, aminoalkyl, acyl, carboxy, hydroxyalkyl, alkanesulfonyl,
arenesulfonyl, alkanesulfonamido, arenesulfonamido, aralkylsulfonamido, alkylcarbonyl, acyloxy,
cyano, and ureido groups. Preferred substituents, which are themselves not further substituted
(unless expressly stated otherwise) are:

(a) halo, cyano, oxo, carboxy, formyl, nitro, amino, amidino, guanidino,
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(b)

(c)

[0036]

C1-Cs alkyl or alkenyl or arylalkyl imino, carbamoyl, azido, carboxamido, mercapto,
hydroxy, hydroxyalkyl, alkylaryl, arylalkyl, C,-Cs alkyl, C1-Cs alkenyl, C1-Cg alkoxy, C1-Cs
alkoxycarbonyl, aryloxycarbonyl, C2-Cg acyl, C»Cs acylamino, C,-Cs alkylthio, arylalkylthio,
arylthio, C1-Cg alkylsulfinyl, arylalkylsulfinyl, arylsulfinyl, C1-Cs alkylsulfonyl,
arylalkylsulfonyl, arylsulfonyl, Co-Ce N-alkyl carbamoyl, C»-C15 N,N-dialkylcarbamoyl, Cs-C,
cycloalkyl, aroyl, aryloxy, arylalkyl ether, aryl, aryl fused to a cycloalkyl or heterocycle or
another aryl ring, Cs-C7 heterocycle, Cs-Cy5 heteroaryl or any of these rings fused or
spiro-fused to a cycloalkyl, heterocyclyl, or aryl, wherein each of the foregoing is further
optionally substituted with one more moieties listed in (a), above; and

<{CH,)-NR*R®", wherein s is from O (in which case the nitrogen is directly bonded to the
moiety that is substituted) to 6, and R*® and R®! are each independently hydrogen, cyano,
0xo, carboxamido, amidino, C,-Cs hydroxyalkyl, C1-Cs alkylaryl, aryl-C,-C; alkyl, C;-Cs
alkyl, C,-Cg alkenyl, C1-Cg alkoxy, C1-Cs alkoxycarbonyl, aryloxycarbonyl, aryl-C;-Cs
alkoxycarbonyl, C-Cs acyl, C1-Cs alkylsulfonyl, arylalkylsulfonyl, arylsulfonyl, aroyl, aryl,
cycloalkyl, heterocyclyl, or heteroaryl, wherein each of the foregoing is further optionally
substituted with one more moieties listed in (a), above; or

R* and R®" taken together with the N to which they are attached form a heterocyclyl or
heteroaryl, each of which is optionally substituted with from 1 to 3 substituents from (a),
above.

In addition, substituents on cyclic moieties (i.e., cycloalkyl, heterocyclyl, aryl, heteroaryl)

include 5-6 membered mono- and 9-14 membered bi-cyclic moieties fused to the parent cyclic

moiety to form a bi- or tri-cyclic fused ring system. For example, an optionally substituted phenyl

includes, but not limited to, the following:

[0037]

A “halohydrocarbyl” is a hydrocarbyl moiety in which from one to all hydrogens have been

replaced with one or more halo.

[0038]

The term "halogen" or "halo" as employed herein refers to chlorine, bromine, fluorine, or

iodine. As herein employed, the term "acyl" refers to an alkylcarbonyl or arylcarbony! substituent. The

term "acylamino” refers to an amide group attached at the nitrogen atom (i.e., R-CO-NH-). The term
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“carbamoyl" refers to an amide group attached at the carbonyl carbon atom (i.e., NH,»CO-). The
nitrogen atom of an acylamino or carbamoyl substituent is additionally substituted. The term
"sulfonamido” refers to a sulfonamide substituent attached by either the sulfur or the nitrogen atom.
The term "amino” is meant to include NH,, alkylamino, arylamino, and cyclic amino groups. The term
‘ureido” as employed herein refers to a substituted or unsubstituted urea moiety,

[0039]  The term “radical” as used herein means a chemical moiety comprising one or more
unpaired electrons.

[0040] A moiety that is substituted is one in which one or more hydrogens have been
independently replaced with another chemical substituent. As a non-limiting example, substituted
phenyls include 2-flurophenyl, 3,4adichl*orophenyl, 3-chloro-4-fluoro-phenyl, 2-fluoro-3-propylphenyl. As
another non-limiting example, substituted N-octyls include 2,4 dimethyl-5-ethyl-octyl and 3-cyclopentyl-
octyl. Included within this definition are methylenes (-CHz) substituted with oxygen to form carbonyl -
CO-).

[0041]  An “unsubstituted” moiety as defined above (e.g., unsubstituted cycloalkyl, unsubstituted
heteroaryl, etc.) means that moiety as defined above that does not have any of the optional
substituents for which the definition of the moiety (above) otherwise provides. Thus, for example,
while an “aryl” includes phenyl and phenyl substituted with a halo, “unsubstituted aryl” does not
include phenyl substituted with a halo.

[0042]  Throughout the specification preferred embodiments of one or more chemical
substituents are identified. Also preferred are combinations of preferred embodiments. For example,
paragraph [0055] describes preferred embodiments of Cy? in the compound of formula (1) and
paragraph [0071] describes preferred embodiments of R? to R* of the compound of formula (1).
Thus, also contemplated as within the scope of the invention are compounds of formula (1) in which
Cy?is as described in paragraph [0055] and Ay? and R! to R* are as described in paragraph [0071].
[0043]  Some compounds of the invention may have chiral centers and/or geometric isomeric
centers (E- and Z- isomers), and it is td be understood that the invention encompasses all such
optical, diastereoisomers and geometric isomers. The invention also comprises all tautomeric forms
of the compounds disclosed herein.

[0044]  The compounds of the invention may be administered in the form of an in vivo
hydrolyzable ester or in vivo hydrolyzable amide. An in vivo hydrolyzable ester of a compound of the

invention containing carboxy or hydroxy group is, for example, a pharmaceutically acceptable ester
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which is hydrolyzed in the human or animal body to produce the parent acid or alcohol. Suitable
pharmaceutically acceptable esters for carboxy include Cy-s-alkoxymethyl esters (e.g.,
methoxymethyl), Cy-¢-alkanoyloxymethyl esters (e.g., for example pivaloyloxymethyl), phthalidyl
esters, Csg-CycloalkoxycarbonyloxyCi-¢-alkyl esters (e.g., 1-cyclohexylcarbonyloxyethyl); 1,3-dioxolen-
2-onylmethy! esters (e.g., 5-methyl-1,3-dioxolen-2-onylmethyl; and Ci-s-alkoxycarbonyloxyethyl esters
(e.g., 1-methoxycarbonyloxyethyl) and may be formed at any carboxy group in the compounds of this
invention.

[0045]  Anin vivo hydrolyzable ester of a compound of the invention containing a hydroxy group
includes inorganic esters such as phosphate esters and a-acyloxyalkyl ethers and related compounds
which as a result of the in vivo hydrolysis of the ester breakdown to give the parent hydroxy group.
Examples of o-acyloxyalkyl ethers include acetoxymethoxy and 2,2-dimethylpropionyloxy-methoxy. A
selection of in vivo hydrolyzable ester forming groups for hydroxy include alkanoy!, benzoyl,
phenylacetyl and substituted benzoyl and phenylacetyl, alkoxycarbonyl (to give alkyl carbonate
esters), dialkylcarbamoy! and NN, N-dialkylaminoethyl)-N-alkylcarbamoyl (to give carbamates), N,N-
dialkylaminoacetyl and carboxyacetyl. Examples of substituents on benzoyl include morpholino and
piperazino linked from a ring nitrogen atom via a methylene group to the 3- or 4- position of the
benzoyl ring. A suitable value for an in vivo hydrolyzable amide of a compound of the invention
containing a carboxy group is, for example, a N-Ci--alkyl or N,N-di-C-s-alkyl amide such as N-methyl,
N-ethyl, N-propyl, N,N-dimethyl, N-ethyl-N-methyl or N,N-diethyl amide.

Compounds
[0046] In the first aspect, the invention comprises the histone deacetylase inhibitors of formula
(1)

R1
R2
RS 0] = /“ R3
Y J
ST N \\R4
6
R /q ® (1)

or a pharmaceutically acceptable salt thereof, wherein
Ar?is a saturated or mono- or poly- unsaturated Cs-C1o-mono- or fused poly- cyclic hydrocarbyl,
optionally containing one, two, three, or four annular heteroatoms per ring optionally
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substituted with one or more groups selected from C;-C-alkyl, hydroxy, C;-Cy-alkoxy, halo,
and amino, provided that an annular O or S is not adjacent to another annular O or S;

R® and R® are independently selected from the group consisting of hydrogen, C,-C-alkyl, aryl,
and aralkyl;

R?, R® and R* are independently selected from the group consisting of hydrogen, halogen, -NH,,
nitro, hydroxy, aryl, heterocyclyl, Cs-Cg-cycloalkyl, heteroaryl, C1-Crakyl, haloalkyl, C;-C5-
alkenyl, C1-Cr-alkynyl, C1-Cs-acyl, C;-Co-alkykaryloxy, C1-C7-alkyl-arylsulfanyl, C,-C7-alkyl-
arylsulfinyl, C;-Cs-alkyl-arylsulfonyl, C1-Cr-alkyl-arylaminosulfonyl, C1-Cs-alkyl-arylamine, Ci-Cs-
alkynyl-C(O)-amine, C1-Cr-alkenyl-C(O)-amine, C1-Cralkynyl-R®, C1-Cr-alkenyl-R® wherein R? is
hydrogen , hydroxy, amino, C;-C-alkyl or C,-Cr-alkoxy:

qisOorl;

R' is a mono-, bi-, or tri-cyclic aryl or heteroaryl, each of which is optionally substituted:

® is -NH, or -OH and

Y is any pharmaceutically acceptable chemical moiety consisting of 1 to 50 atoms;

provided that
when R" is Nimidazolyl, R%R* are H, q is 0, and Ar? is pyridine, Y is not Cl: and
when R' is p-aminophenyl, R%R* are H, qis 0, and Ar? is phenyl, Y is not H.

[0047]  The atoms that comprise the Y moiety are preferably those found in pharmaceuticals,
including, but not limited to, H, C, N, O, S, F, Cl, Br, |, and P. Numerous representative examples of Y
are displayed in paragraphs [0050] - [0088], [0098] - [01 10], and [0115] - [0207]. Y moieties of the
compounds of the present invention also can be found in the following publications (either per se or
as part of a disclosed molecule): WO 03/024448, US 6,174,905, JP 11-269146 (1999), JP 11-
302173 (1999), JP 2001131130, EP 0847992, JP 10152462, JP 2002332267, JP 11302173,
and JP 2003137866. For example, in these publications many different Y moieties are readily
identified in molecules of structure Y-Ar>(CH=CH),-C(O}-NH-Z, wherein Ar? is defined herein, ais O or
1, Zis -OH or aryl, and the Ar?, ~CH=CH-, and aryl moieties may be optionally substituted as
suggested in the publication.

[0048]  Ina preferred embodiment of the compounds according to paragraph [0046], R is an
aryl selected from phenyl, naphthyl, anthracenyl, and fluorenyl. In another preferred embodiment, R}
is a heteroaryl selected from those recited in paragraph [0034]. Other preferred R moieties include
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azolyls (e.g., thiazolyl, oxazolyl, oxadiazolyl, thiadiazolyl, etc.), pyridyl, and pyridinyl, More preferably,
R is furanyl or thienyl.

[0049]  In a preferred embodiment of all the compounds of the invention, R?, R?, and R* are all
hydrogen. Also preferred are compounds in which @ is -NH or -OH.

[0050]  In a preferred embodiment of the compounds of paragraphs [0046], [0048], and [0049],
Y is Cy*X", wherein

Cy? is hydrogen, cycloalkyl, aryl, heteroaryl, or heterocyclyl, each of which is optionally
substituted and each of which is optionally fused to one or two aryl or heteroaryl rings, or
to one or two saturated or partially unsaturated cycloalkyl or heterocyclic rings, and
wherein any of the aforementioned rings are optionally substituted; and

X! is selected from the group consisting of a covalent bond, MLL2M!, and L2M2L2 wherein

L2, at each occurrence, is independently selected from the group consisting of a chemical
bond, Co-Cshydrocarbyl, Co-CohydrocarbyHNH)-Co-Co-hydrocarbyl, Co-Ca-hydrocarbyl{S)-
Co-Cshydrocarbyl, and Co-CahydrocarbyH{0)-Co-Co-hydrocarbyl, provided that L2 is not a
chemical bond when X! is M*-L>M%: .

M!, at each occurrence, is independently selected from the group consisting of -0-, N(R?)-,
-S-, -S(0)-, S(0)z, -S(0):2NR’)-, NR”)-S(0)z, -C(0)-, -C(O)-NH-, ~-NH-C(O)-, -NH-C(0)-O-and
-0-C(O)-NH-, -NH-C(O)-NH-,

R’ is selected from the group consisting of hydrogen, C;-Cs-hydrocarbyl, aryl, aralkyl, acyl,
Co-Ce-hydrocarbylheterocyclyl, and Co-Cehydrocarbyl-heteroaryl, wherein the hydrocarbyl
moieties are optionally substituted with ~OH, NH,, -N(H)CH,, ~N(CHs),, or halo; and

M? s selected from the group consisting of M, heteroarylene, and heterocyclylene, either of
which rings optionally is substituted.

[0051]  In some preferred embodiments according to paragraph [0050], the optional substituents
of Cy? are selected from C1-Cralkyl, C1-Cr-alkoxy, halo, di-C:-C-alkylamino-C;-Cs-alkoxy and
heteroaryl.

[0052]  In some preferred embodiments according to paragraph [0050], X! is selected from the
group consisting of a -N(Z)-Co-Cr-alkyl-, -O-Co-Cr-alkyl-, -C(H)=CH-Co-C-alkyl-, -S-Co-Cr-alkyl-, or -C1-Co
alkyl-, wherein Z is -H or -C,-C-alkyl- optionally substituted with —OH, -NH,, or halo.

[0053]  In some embodiments of the compounds according to paragraph [0050], X! is a

chemical bond. In some embodiments, X' is L*M?*L2, and M? is selected from the group consisting of
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-NH-, -N(CH3)-, -S-, -C(O}-N(H)-, and -O-C(O)}-N(H)-. In some embodimeﬁts, X' is L2M?L?, where at least
one occurrence of L* is a chemical bond. In other embodiments, X! is L2M21.2, where at least one
occurrence of L* is alkylene, preferably methylene. In still other embodiments, X! is LZMZL2, where
at least one occurrence of L is alkenylene. In some embodiments, X! is MLL%M! and M is selected
from the group consisting of -NH-, -N(CH3)- -S-, and -C(O)-N(H)-. Preferred X! are selected from
methylene, aminomethyl, and thiomethyl.

[0054]  In some embodiments of the compounds according to paragraph [0050], Cy? is aryl or
heteroaryl, e.g., phenyl, pyridyl, imidazolyl, or quinolyl, each of which optionally is substituted. In

some embodiments, Cy? is heterocyclyl, e.g.,

o O 0 Q X, 0 0 0 0
S 0 Co 08 S A A Ay
i : o, o, N , HN\/gO : N/) , NN , and 0/&0 ,

each of which optionally is substituted and optionally is fused to one or more aryl rings. In some
embodiments, Cy? has from one and three substituents independently selected from the group
consisting of alkyl, alkoxy, amino, nitro, halo, haloalkyl, and haloalkoxy. Examples of preferred
substituents include methyl, methoxy, fluoro, trifluoromethyl, trifluoromethoxy, nitro, amino,
aminomethyl, and hydroxymethyl.
[0055]  In some preferred embodiments of the compounds according to paragraph [0050], Cy?
is phenyl, pyrimidinyl, benzimidazolyl or benzothiazolyl, each optionally substituted with one to three
CH30-, dimethylamnio-ethoxy, chloro, fluoro and pyridinyl. In a more preferred embodiment, Cy? is
phenyl substituted with one to three CH;0-. .
[0056]  In some embodiments according to paragraph [0046], Y is (V-L4eVL3, wherein

L is a direct bond, -C;-Cs-hydrocarbyl, <{C1-Cshydrocarbyl);-X{(C1-Cs- hydrocarbyl)y, -NH-Cq-

Cs-hydrocarbyl), (C,-Cs- hydrocarbyl)-NH-, or -NH{C;-Cs- hydrocarbyl)-NH-:

m1l and m2 are independently O or 1;

X' is -NR*), -COINR?), NR)C(O), -O-, or -S-;

R is -H, V4(C,-Ce-hydrocarbyl),;

L*is (C1-Ce-hydrocarbyl),M-C1-Ce-hydrocarbyl):

a and b are independently O or 1;

M is -NH-, -NHC(O)-, -C(O)NH-, -C(0)-, -SO2-, -NHSO,-, or -SO,NH-
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V, V', and V" are independently selected from cycloalkyl, heterocyclyl, aryl, and heteroaryl;
tisOor 1.

[0057]  In some embodiments according to paragraph [0056], Y is V-L*, wherein

L? is -NH-CH- or ~CH-NH-;

Viis phenyl optionally substituted with from 1 to 3 moieties independently selected from halo,
hydroxy, C,-Cehydrocarbyl, C-Ce-hydrocarbyl-oxy or -thio (particularly methoxy or
methylthio), wherein each of the hydrocarbyl moieties are optionally substituted with one
or more moieties independently selected from halo, nitro, nitroso, formyl, acetyl, amino,
sulfonamido, and cyano.

[0058]  In some preferred embodiments of the compound according to paragraph [0056), V is an
optionally substituted ring moiety selected from:

G- |G-
' S ! N <
N
g

[0059]  In another preferred embodiment of the compounds according to paragraph [0046], Y is

selected from:,
o N o o §Ha 0
HyC” # HyC” i ° NG HsC ‘Q\IN
; H
o o. = :
- CH
HaC ’ H3 ) N) AR 7]
N HN N NH
CH
Hsof’I;r“\f oty e | R
HsC. y
0 O O—CHa

1] (‘;HS ) \_—o
cl YN\}LL Oji;(o\}‘ <O CH - )
HaCx,
\Kf o 0 N Ny
chlo y H ]
OMe
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[0060] In other embodiments of the compounds according to paragraph [0046],

X! is selected from -CHz-, -NH-CHz-, and -S-CHz; and

Cy? is monocyclic or fused bicyclic aryl or heteroaryl optionally substituted with one to three
substituents selected from CHs-, CHsO-, phenyl optionally substituted with one to three
CH50-, morphylinyl, morphylinyl-C1-Cz-alkoxy, cyano, and CH3C(O)NH-,

[0061] In other embodiments of the compounds according to paragraph [0046],

X! is selected from -OCHj, -CH,0-, -CHzNH,-, and -CH,S-; and

Cy? is monocyclic or fused bicyclic aryl or heteroaryl optionally substituted with one to three
substituents selected from CHs-, CH30-, phenyl optionally substituted with one to three
CH30-, morphylinyl, morphylinyl-C;-Cs-alkoxy, cyano, and CH3C(O)NH-.

[0062]  In one embodiment according to paragraph [0060], Cy? is phenyl, pyridinyl, pyrimidinyl,
benzimidazolyl, benzothiazolyl, thienyl, tetrahydroquinozolinyl, or 1,3-dihydroquinazoline-2,4-dione,
each optionally substituted with one to three CH3O-. More preferably, Cy? is phenyl substituted with
one to three CH30-.

[0063] In yet other embodiments of the compound according to paragraph [0046],

Cy? is cycloalkyl, aryl, heteroaryl, or heterocyclyl, each of which optionally is substituted, and
each of which optionally is fused to one or more aryl or heteroaryl rings, or to one or
more saturated or partially unsaturated cycloalkyl or heterocyclic rings, each of which
rings optionally is substituted, provided that when Cy? is a cyclic moiety having -C(O)-,
-C(S), -S(O), or -S(0)z- in the ring, then Cy? is not additionally substituted with a group
comprising an aryl or heteroaryl ring; and

X! is selected from the group consisting of a chemical bond, L®, W-L3, L*W!, W'-L>W", and
L3W-L3, wherein

W2, at each occurrence, is S, O, or N(R%), where R® is selected from the group consisting of
hydrogen, alkyl, aryl, and aralkyl; and

L3 is C;-C4 alkylene, C»-Cq alkenylene, or C»-Cy alkynylene.
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[0064]  Preferably in the compounds according to paragraph [0063], X?is selected from the
group consisting of L%, W-L2, L>W!, WAL3W!, and L3WHL2,
[0065] In some embodiments of the compounds according to paragraph [0063], X is a
chemical bond. In other embodiments, X* is a non-cyclic hydrocarbyl. In some such embodiments, X!
is alkylene, preferably methylene or ethylene. In other such embodiments, X* is alkenylene. In stil
other such embodiments, one carbon in the hydrocarbyl chain is replaced with -NH- or -S-, and in
others with a -O-. In some preferred embodiments, X* is W-L3W! and W* is -NH- or -N(CH3)-.
[0066] In some embodiments of the compounds according to paragraph [0063], Cy?is
cycloalkyl, preferably cyclohexyl. In other embodiments, Cy is aryl or heteroaryl, e.g., phenyl,
pyridyl, pyrimidyl, imidazolyl, thiazolyl, oxadiazolyl, quinolyl, or fluorenyl, each of which optionally is
substituted and optionally is fused to one or more aryl rings. In some embodiments, the cyclic moiety
of Cy? is fused to a benzene ring. In some embodiments, Cy? has from one to three substituents
independently selected from the group consisting of alkyl, alkoxy, aryl, aralkyl, amino, halo, haloalky!,
and hydroxyalkyl. Examples of preferred substituents include methyl, methoxy, fluoro, trifluoromethyl,
amino, nitro, aminomethyl, hydroxymethyl, and phenyl. Some other preferred substituents have the
formula -K-N(H)(R'%), wherein
K! is a chemical bond or C1-C4 alkylene;
R is selected from the group consisting of Z’ and -Ak®Z’, wherein
Ak? is C1-C4 alkylene; and
Z' is cycloalkyl, aryl, heteroaryl, or heterocyclyl, each of which optionally is substituted, and
each of which optionally is fused to one or more aryl or heteroaryl rings, or to one or
more saturated or partially unsaturated cycloalkyl or heterocyclic rings.

[0067] Examples of such preferred substituents according to paragraph [0066] include

» N/‘A{ /N ‘
ot O O 0
, N N 7 and HiC HN-

[0068]  In some embodiments of the compounds according to paragraph [0063], Cy?is
heterocyclyl, e.g.,

* o) 7 x o) 0 o 0
S N~ N/l%o HN > _N A
. o O, H , o, N N ,and O "O

18



WO 2005/030705 PCT/US2004/031591

each of which optionally is substituted and optionally is fused to one or more aryl rings. In some

embodiments, the heterocycle of Cy? is fused to a benzene ring.

[0069]  In certain preferred embodiments of the compound according to paragraph [0046], Cy*

X% is collectively selected from the group consisting of

a)

b)

d)

e)

f)

g)
h)

m)

A:-L1-B1-, wherein A; is an optionally substituted aryl, optionally substituted
heteroaryl or optionally substituted heterocyclyl; wherein L; is ~(CHa)o-1NH(CH,)o-1-
, “NHC(O)-, or -NHCH.~; and wherein B; is phenyl or a covalent bond;

AxLBs-, wherein A is CH3(C=CH,)-, optionally substituted cycloalkyl, optionally
substituted alkyl, or optionally substituted aryl; wherein L is ~C=C-; and wherein
B2 is a covalent bond;

As-L3B3-, wherein Az is an optionally substituted aryl, optionally substituted
heteroaryl or optionally substituted heterocyclyl; wherein L3 is a covalent bond;
and wherein Bj is —CH,NH-;

As-L4+Bs-, wherein A4 is an optionally substituted aryl; wherein L4 is -NHCH,-; and
wherein By is a thienyl group;

AsLs-Bs-, wherein As is an optionally substituted heteroaryl or optionally
substituted heterocyclyl; wherein Ls is a covalent bond; and wherein Bs is -SCH-;
morpholinyl-CH,-

optionally substituted aryl;

A5-L6i85-, wherein Ag is an optionally substituted aryl, optionally substituted
heteroaryl or optionally substituted heterocyclyl; wherein Lg is a covalent bond;
and wherein Bg is -NHCH+; ’

AsL;B7, wherein A7 is an optionally substituted heteroaryl or optionally
substituted heterocyclyl; wherein L7 is a covalent bond; and wherein B; is ~CH-;
optionally substituted heteroary! or optionally substituted heterocyclyl;

AsLs-Bs-, Wherein Ag is optionally substituted phenyl; wherein L is a covalent
bond; and wherein Bg is -O-;

AsLs-Bg, Wherein Ag is an optionally substituted aryl; wherein Lg is a covalent
bond; and wherein By is a furan group;

AjoL10-Big, Wherein Ay is an optionally substituted heteroaryl or optionally
substituted heterocyclyl; wherein Lyq is ~CH(CH,CHs)-; and wherein Byo is -NHCH;
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n)

0)

p)

a)

r)
s)

t)

u)

A11-L1:-B11-, wherein A;; is an optionally substituted heteroaryl or optionally
substituted heterocyclyl; wherein Ly; is a covalent bond; and wherein By; is —
OCHo-;

Ai-L1>B12, wherein A;2 is an optionally substituted aryl, optionally substituted
heteroaryl or optionally substituted heterocyclyl; wherein Ly, is-NHC(O)-; and
wherein B is ~N(optionally substituted aryl)CHz-;

A5L,5B13, wherein A3 is an optionally substituted aryl, optionally substituted
heteroaryl or optionally substituted heterocyclyl; wherein L3 is a covalent bond,;
and wherein B3 is -NHC(O)-;

Ai4L14-B14, wherein A4 is an optionally substituted aryl, optionally substituted
heteroaryl or optionally substituted heterocyclyl; wherein L4 is-NHC(O)(optionally
substituted heteroaryl); and wherein B4 is =S-S-;

F3CCOINH: |

Aus-L15-B1s-, wherein Ass is an optionally substituted aryl, optionally substituted
heteroaryl or optionally substituted heterocyclyl; wherein Lis is{CHz)o-
NH(optionally substituted heteroaryl)-; and wherein B;5 is -NHCH-;

AisL16B1e-, Wherein A;g is an optionally substituted aryl, optionally substituted
heteroaryl or optionally substituted heterocyclyl; wherein L6 is a covalent bond;
and wherein B1¢ is —N(optionally substituted alkyl)CH,~; and

A,7L17B17, wherein A;7 is an optionally substituted aryl, optionally substituted
heteroaryl or optionally substituted heterocyclyl; wherein L;7 is a covalent bond;
and wherein By is —(optionally substituted aryl-CHz)o-N-.

[0070] In another preferred embodiment of the compounds according to paragraph [0046], Cy>

X is collectively selected from the group consisting of

a)

D;-E1F1-, wherein D is an optionally substituted aryl, optionally substituted
heteroaryl or optionally substituted heterocyclyl; wherein E; is -CHy- or a covalent
bond; and wherein F; is a covalent bond,

D,E~Fo-, wherein D, is an optionally substituted aryl, optionally substituted
heteroaryl or optionally substituted heterocyclyl; wherein E; is -NH(CHz)o-; and
wherein F, is a covalent bond;
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c) DsEsF3, wherein D3 is an optionally substituted aryl, optionally substituted
heteroaryl or optionally substituted heterocyclyl; wherein E3 is ~(CHy)o-:NH-; and
wherein F3 is a covalent bond;

d) D,E4-F4-, wherein D4 is an optionally substituted aryl, optionally substituted
heteroaryl or optionally substituted heterocyclyl; wherein E4 is =S(CHz)o- and
wherein F; is a covalent bond;

e Ds-EsFs-, wherein Ds is an optionally substituted aryl, optionally substituted
heteroaryl or optionally substituted heterocyclyl; wherein Es is —(CH,)o-2S-; and
wherein F5 is a covalent bond; and

f) DeEcFe, wherein Dg is an optionally substituted aryl, optionally substituted
heteroary! or optionally substituted heterocyclyl; wherein Eg is =NH(CH2)o-2NH-;
and wherein Fg is a covalent bond.

[0071] In some embodiments according to paragraphs [0046] and [0048]H0063], R?to R* are
independently hydrogen, -NHz, nitro, furanyl, chloro, fluoro, butyl, trifluoromethyl, bromo, thienyl,
phenyl, -CHCHC{O}NHz, -C=CCHz-R® wherein R® is hydrogen, C1-C-alkyl, hydroxy, amino, or C1-C#-
alkoxy.

[0072] In some preferred embodiments of the compound according to paragraphs [0046] and
[0048}00711, qis 0 and X! is independently selected from the group consisting of -NH-CHz-, -S-CHz-
and -CHz-.

[0073] In some preferred embodiments of the compound according to paragraphs [0046] and
[0048]-[0071],‘q is 0 and X! is independently selected from the group consisting of -OCH,, -CH;0-, -
CH2NH-, and -CH,S-. ,

[0074] In some embodiments of the compound according to paragraphs [0046] and [00438}-
[0072], the compound has Ar? of formula

G,G\j}% Gy 32 Gy
?%l\ *° , bJIGI \> or \&G/]:O\}é—

wherein G, at each occurrence, is independently N or C, and C is optionally substituted.
[0075] In some embodiments of the compounds according to paragraph [0074], G at each
occurrence is C(R®), wherein R® is selected from the group consisting of hydrogen and Cy-Cz-alkyl. In

some more preferred embodiments, G is -CH-.
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[0076] In some preferred embodiments, the compounds according to paragraph [0074] are
those wherein Ar? is selected from the group consisting of phenylene, benzofuranylene and
indolinylene.

[0077]  In some preferred embodiments, Cy? is aryl or heteroaryl, each of which is optionally
substituted. More preferably, Cy? is phenyl, pyrimidinyl, benzimidazolyl or benzothiazolyl, each of
which is optionally substituted. Preferred substituents of Cy? are from one to three substituents
independently selected from the group consisting of C;-Cr-alkyl, C1-C7-alkoxy, halo, di-C1-C7
alkylamino-C-C-alkoxy and heteroaryl. More preferably, the substituents of Cy? are selected from
methyl, methoxy, fluoro, chloro, pyridinyl and dimethylamino-ethoxy.

[0078]  In some preferred embodiments, the moiety formed by Cy*X' is selected from the

following:

CHs, ‘ N - HaGop MeO
3 AT | Ee o |0
{ N

MeO H
L e T
MeO ”/\3\ H;;C’N\CH;:, Ci I[:]l /-§—- .

cl N - Fjij:l\l)_S ,
[N j@: >—NH OMe
N NAﬁ”;\ F H , Me0:©\/

o
N , OMe

MeO

MeO N””{
H

[0079] In a preferred embodiment, the compounds of paragraph [0050] are represented by the

OR3 E R2?
N
H |®

or a pharmaceutically acceptable salt thereof, wherein

general formula (2):

R2 and R?® are independently selected from the group consisting of hydrogen, trifluoromethyl,
butyl, -(CH2)=0H, chloro, fluoro, amino, phenyl, thienyl, furanyl, -CH=CHC(OJNH,, -C=CCH-OH,
-C=CCH,-0OCHj3; and
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the A ring is optionally further substituted with from 1 to 3 substituents independently selected
from methyl, hydroxy, methoxy, halo, and amino.
[0080] In some preferred embodiments, the compounds according to paragraph [0079] are
those in which Cy? is selected from:

>~F
MeO ; IIN\} ] Me0:©\
Me0:©\f( H3C’I\’i3H3 F N ; MeO ¥
F:©\f~(_

[0081]  In other preferred embodiments of the compounds according to paragraphs [0079] and
[0080], the A ring is not further substituted. '

[0082]  In another preferred embodiment of the compounds according to paragraphs [0079] -
[0081], R? and R® are both H.

[0083] In another embodiment of this aspect, the invention comprises compounds of the general

formula (3):
R1
5 6
(R )m (R )n 0 = /j
I
7 NN e
o H
(i) (3)
or a pharmaceutically acceptable salt or in vivo hydrolyzable ester or amide thereof; wherein:
® is -NH, or -OH;

Ring Ais a heterocyclyl, wherein if said heterocyclyl contains an -NH- moiety that nitrogen is
optionally substituted by a group selected from K;

R is a substituent on carbon and is selected from halo, nitro, cyano, hydroxy, trifluoromethyl,
trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, Crs-alkyl, Cze-
alkenyl, Cs-alkynyl, C-s-alkoxy, Ci--alkanoyl, C--alkanoyloxy, N{Ci-s-alkyllamino, N,N-
(Cr-s-alky1),amino, Cr-s-alkanoylamino, N{Cy-s-alkyllcarbamoyl, N,N-(Cy-¢-alkyl).carbamoyl,
Cre-alkylS(0), wherein a is O to 2, Cr-s-alkoxycarbonyl, N{Cy-s-alkyl)sulphamoyl, N,N{Cy-¢-
alkyl),sulphamoyl, aryl, aryloxy, arylCy-s-alkyl, heterocyclic group, (heterocyclic group)Ci--
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alkyl, or a group (B-E-); wherein R®, including group (B-E-), is optionally substituted on

carbon by one or more W; and wherein if said heterocyclic group contains an -NH- moiety

that nitrogen is optionally substituted by J;

W is halo, nitro, cyano, hydroxy, trifluoromethyl, trifluoromethoxy, amino, carboxy,
carbamoyl, mercapto, sulphamoyl, Ci-¢-alkyl, Co-s-alkenyl, Co-s-alkynyl, Cig-alkoxy, Ci-
g-alkanoyl, Ci-s-alkanoyloxy, N{Cy-¢-alkyl)amino, N,N{C;-¢-alkyl);amino, C1--
alkanoylamino, N{C1-¢-alkyl)carbamoyl, N,N-Cy-¢-alkyl),carbamoyl, Ci--alkylS(0),
wherein a is 0 to 2, Ci-s-alkoxycarbonyl, N{Ci-¢-alkyl)sulphamoyl, N,N-C1-s-
alkyl).sulphamoyl, or a group (B-E™); wherein W, including group (B-E™), is optionally
substituted on carbon by one or more Y;

Y and Z are independently selected from halo, nitro, cyano, hydroxy, trifluoromethyl,
trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, Ci-¢-alkyl, C¢
alkenyl, Co¢-alkynyl, Ci-¢-alkoxy, Ci-s-alkanoyl, Ci-¢-alkanoyloxy, N-C;-s-alkyl)amino,
N,N-{C1-¢-alkyl),amino, Cy-s-alkanoylamino, N<Cy-c-alkyl)carbamoyl, N,N{C1-¢-
alkyl),carbamoyl, Ci-s-alkylS(O), wherein a is 0 to 2, Cy-s-alkoxycarbonyl, N{C;-¢-
alkyl)sulphamoyl or N,N-{C;-¢-alky1),sulphamoyl;

G, J and K are independently selected from Cy-g-alkyl, Cy-g-alkenyl, C-g-alkanoyl, Ci-g-
alkylsulphonyl, Cl-g-alkoxycarbonyl, cérbamoyl, N-C;-g-alkyl)carbamoyl, N,N-C1-g-
alkyl)carbamoyl, benzyloxycarbonyl, benzoyl, phenylsulphonyl, aryl, arylC;-s-alkyl or
(heterocyclic group)Ci-s-alkyl; wherein G, J, and K are optionally substituted on carbon
by one or more Q; and wherein if said heterocyclic group contains an -NH- moiety that
nitrogen is optionally substituted by hydrogen or Cygalkyl;

Q is halo, nitro, cyano, hydroxy, trifluoromethyl, trifluoromethoxy, amino, carboxy,
carbamoyl, mercapto, sulphamoyl, Cy-s-alkyl, C¢-alkenyl, Co-¢-alkynyl, Ci-s-alkoxy, Cs-
s-alkanoyl, Ci-s-alkanoyloxy, N-(Ci-g-alkyl)amino, N,N-{C;-s-alkcyl),amino, Ci-¢-
alkanoylamino, N<{C-¢-alkyl)carbamoyl, N,N-(C;-¢-alkyl).carbamoyl, Cy-¢-alkylS(0),
wherein a is 0 to 2, Ci-s-alkoxycarbonyl, Ci-alkoxycarbonylamino, N-(Cy-¢-
alkyl)sulphamoyl, N,N-(C;-s-alkyl),sulphamoyl, aryl, aryloxy, aryl C,-s-alkyl, arylCi--
alkoxy, heterocyclic group, (heterocyclic group)Ci--alkyl, (heterocyclic group)Ci-¢-
alkoxy, or a group (B"E"); wherein Q, including group (B"-E™), is optionally substituted

on carbon by one or more Z;
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B, B’ and B” are independently selected from Cy-s-alkyl, Co-s-alkenyl, Cos-alkynyl, Ca-s-
cycloalkyl, Cag-cycloalkylCy-g-alkyl, aryl, arylCi-¢-alkyl, heterocyclic group,
(heterocyclic group)Ci-s-alkyl, phenyl or phenylCi-s-alkyl; wherein B, B’ and B” is
optionally substituted on carbon by one or more D; and wherein if said heterocyclic
group contains an -NH- moiety that nitrogen is optionally substituted by a group
selected from G;

E, E" and E" are independently selected from -N(R?)-, -O-, -C(0)0-, -OC(0)-, -C(0O)-, -N(R*)C(0)-
, -NR?C(O)N(RP)-, N(R})C(0)O-, -OC(OIN(R?)-, -C(OIN(R?)-, S(O),, -SO2N(R?)-, -N(R*)SO-
wherein R? and R® are independently selected from hydrogen or Ci--alkyl optionally
substituted by one or more F and r is 0-2;

D and F are independently selected from halo, nitro, cyano, hydroxy, trifluoromethyl,
trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, Ci-g-alkyl, Coe-
alkenyl, Co-g-alkynyl, Cy-s-alkoxy, Ci-¢-alkanoyl, Ci-s-alkanoyloxy, N-{C;-s-alkyl)amino,
N,N-(C-¢-alkyl).amino, Ci-g-alkanoylamino, N-(C;-s-alky1)carbamoyl, N,N-C;-
alkyl),carbamoyl, Ci-¢-alkylS(O), wherein a is 0 to 2, Cy-s-alkoxycarbonyl, N{Cs-¢-
alkyl)sulphamoyl or N,N-{Cy-¢-alky1),sulphamoyl;

mis 0, 1, 2, 3 or 4; wherein the values of R®> may be the same or different;
R® is halo;
nis 0, 1 or 2; wherein the values of R® may be the same or different; and
R! R? R, and R* are as defined in paragraph [0046].

[0084] Particular values of Ring A, R®, R®, m, and n include the following:

Ring A:

(a) pyridyl, quinolyl, indolyl, pyrimidinyl, morpholinyl, piperidinyl, piperazinyl,
pyradazinyl, pyrazinyl, thiazolyl, thienyl, thienopyrimidinyl, thienopyridinyl, purinyl,
triazinyl, oxazolyl, pyrazolyl, or furanyl; wherein if Ring A contains an -NH- moiety
that nitrogen is optionally substituted by a group selected from K;

{b) pyridin-4-yl, pyridin-3-yl, pyridin-2-yl, quinolin-8-yl, pyrimidin-6-yl, pyrimidin-5-yl,
pyrimidin-4-yl, morpholin-4-yl, piperidin-4-yl, piperidin-3-yl, piperdin-2-yl, piperazin-4-
yl, pyridazin-5-yl, pyrazin-6-yl, thiazol-2-yl, thien-2-yl, thieno{3,2b]pyrimidinyl,
thieno[3,2b]pyrimidinyl, thieno[3,2blpyridinyl, purin-6-yl or triazin-6-yl; wherein if
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Ring A contains an -NH- moiety that nitrogen is optionally substituted by a group
selected from K;
(c) pyridyl, quinolyl, pyrimidyl, morpholiny!, piperidinyl, piperazinyl, pyradazinyl,
pyrazinyl, thiazyl or furanyl;
(d) pyridin-4-yl, pyridin-3+yl, pyridin-2+yl, quinoline-8-yl, pyradizin-2-yl, furan-3-yl,
morpholinyl, thiazol-2-yl, pyrimidin-6-yl, piperidin-4-yl or piperazin-4-yl; and
(e) pyridine-4-yi, pyridine-3-yl, quinoline-8-yl, piperidin-4-yl or piperazin-4-yl.
R
(a) a substituent on carbon and is selected from halo, amino, Cy-s-alkyl, Cy-¢-alkoxy,

N-(C1-s-alkyl)amino, aryl, aryloxy, arylC;-s-alkyl, heterocyclic group, (heterocyclic

group)Ci-¢-alkyl, or a group (B-E-); wherein R®, including group (B-E-), is optionally

substituted on carbon by one or more W; and wherein if said heterocyclic group

contains an -NH- moiety that nitrogen is optionally substituted by J;

W is hydroxy, mercapto, C-alkyl, Ci-g-alkoxy, N,N-{Cy-¢-alkyl),amino or a group
(B'E™); wherein W, including group (BE"), is optionally substituted on carbon
by one or more Y; ,

Y and Z are independently selected from halo, nitro, cyano, hydroxy, Ci-¢-alkoxy,
N,N-(Cy-¢-alkyl)2amino or Ci-¢-alkanoylamino;

G, J, and K are independently selected from Cy-g-alkyl, Co-g-alkenyl, C;-s-alkanoyl,
aryl, arylCy-s-alkyl or (heterocyclic group)Ci-s-alkyl; wherein G, J and K are
optionally substituted on carbon by one or more Q; and wherein if said
heterocyclic group contains an -NH- moiety that nitrogen is optionally
substituted by hydrogen or Cy-s-alkyl;

Q is cyano, hydroxy, Ci-e-alkoxy, Ci-s-alkanoyloxy, Ci-s-alkoxycarbonyl, Ci-¢-
alkoxycarbonylamino, aryl, aryloxy or a group (B"-E™); wherein Q, including
group (B"™E™), is optionally substituted on carbon by one or more Z;

B, B’ and B” are independently selected from Ci-g-alkyl, Cos-alkenyl, Co¢-alkynyl,
Cyg-cycloalkyl, Csg-cycloalkylCy-g-alkyl, aryl, arylCi-¢-alkyl, heterocyclic group,
(heterocyclic group)Cy-¢-alkyl, phenyl or phenylCi-¢-alkyl; wherein B, B’ and B”
are optionally substituted on carbdn by one or more D; and wherein if said
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(b)

heterocyclic group contains an -NH- moiety that nitrogen is optionally
substituted by a group selected from G;

E, E" and E” are independently selected from -N(R?)-, -O-, -C(0)0-, -OC(O)-, -C(O)-, -
N(R?)C(O)-, -N(R?)C(OIN(R®)-, -N(R*)C(0)0-, -OC(OIN(R?)-, -CIOIN(R?)-, -S(O), -
SO.N(R®)-, -N(R*)SO.-, wherein R? and R® are independently selected from
hydrogen or Cy-¢-alkyl optionally substituted by one or more F and r is 0-2;

D and F are independently selected from halo, Ci-¢-alkoxy or N,N-C;-c-
alkyl).amino.

a substituent on carbon and is selected from fluoro, chloro, amino, methyl, ethyl,

propyl, methoxy, N-methylamino, N-ethylamino, N-propylamino, N-butylamino,

phenyl, naphthylethyl, piperizin-4-yl, piperidin-1-y!, piperdin-4-yl, 2-(thiomethyl)-

pyrimidin-4-yl, tetrahydrofuran-2-ylmethyl, tetrahydropyran-2-yimethyl, 1,2,5-

thiadiazol-3-ylethyl, piperidin-1-ylmethyl, pyridin-2-yimethyl, or a group (B-3-):

wherein R, including group (B-E-), is optionally substituted on carbon by one or

more W; and wherein if said heterocyclic group contains an -NH- moiety that

nitrogen is optionally substituted by J;

W is hydroxy, methyl, ethyl, ethoxy, N,N-(diethyl)amino, N,N-(dibutyl)amino, or a
group (BE-); wherein W, including group (BE"), is optionally substituted on
carbon by one or more Y;

Y and Z are independently selected from fluoro, chloro, bromo, nitro, cyano
hydroxy, methoxy, N,N-{dimethyl)amino or methylcarbonylamino;

G, J and K are independently selected from methyl, ethyl, propyl, pentyl, 2-
methylbutyl, butyl, acetyl, benzyl, 3-(pyrrol-1-yl)propyl or pyrrolidin-2-one<(5S)-
methyl; wherein G, J and K are optionally substituted on carbon by one or
more Q; and wherein if said heterocyclic group contains an -NH- moiety that
nitrogen is optionally substituted by hydrogen or methyl;

Q is cyano, hydroxy, methoxy, ethoxy, methylcarbonyloxy, methoxycarbonyl, +-
butoxycarbonlyamino, phenyl or a group (B™E"™); wherein Q, including group
(B"E™), is optionally substituted on carbon by one or more Z;

B, B" and B” are independently selected from methyl, ethyl, propyl, cyclohexyl,
phenyl, benzyl, 1,2,3,4-tetrahydroquinolinyl, 3-morpholinopropyl, 2-
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morpholinoethyl, 2-pyrrolidin-1-ylethyl, 3-morpholinopropyl, 3-(4-
methylpiperazin-1-yl)propyl, 2-piperidin-1-ylethyl, 3-piperidin-1-ylpropyl, pyridin-
3ylmethyl or imidazol-1-ylpropyl; wherein B, B' and B” are optionally
substituted on carbon by one or more D; and wherein if said heterocyclic
group contains an -NH- moiety that nitrogen is optionally substituted by a
group selected from G;

E, E' and E" are independently selected from -N(R®)-, -O-, -C(O)-, -NHC(O)-, -
N(R®)C(O)O-; wherein R* is hydrogen or methyl optionally substituted by one or
more F;

D and F are independently selected from fluoro, methoxy or ethoxy;

fluoro, chloro, amino, methyl, methoxy, 3-morpholin-4-ylpropylamino, (3-morpholin-

4-yl)ethylamino, acetyl, benzyl, methoxycarbonylmethyl, 2-pyrrolidin-1-ylethoxy, 3-

morpholinopropoxy, N-(2-fluorophenyl)propanamide, 4-

(diethylamino)phenylcarbonylmethyl, 3-(4-methylpiperazin-1-yl)propylamino, 2-

piperidin-1-ylethylamino, 2-[N,N-(diethyl)amino-ethylamino, pyridin-3-ylmethylamino,

3-piperidin-1-ylpropylamino, imidazol-1-ylpropylamino, 3-methoxypropylamino, 3-

morpholinopropylamino, piperazin-1-yl, N-ethylamino, 4-methylpiperazin-1-yl, 13-

phenoxy)propyl, 1-(3-cyanophenyl)methyl, 1-(4-cyanophenyl)methyl,

tetrahydrofuran-2-ylmethyl, 1-{3-benzyloxy)propyl, 3-methoxybenzyl, 2,3-

dihydroxypropyl, 2-(methylcarbonyloxy)ethyl, 3-{pyrrol-1-yl)propyl, 1-[3-(2-

methoxyethoxy)lpropyl, 2-(4-acetamidophenyoxy)ethyl, 2-(t-

butoxycarbonylamino)ethyl, 2-{tbutoxycarbonylamino)propyl, 2-[(2-

methoxyphenyl)oxy)ethyl, (1,2,3,4-tetrahydroquinolin-1-yl)acetyl, 2-IN-(2-

fluorophenyllylacetamidelethyl, methoxycarbonylmethyl, 2-(ethoxy)ethyl, 4-

methylpent-3-enyl, tetrahydropyran-2-ylmethyl, 1{2S)-2-methylbutyl, 4-

(benzyloxy)butyl, 2-{4-(nitro)phenoxy)}ethyl, 2-[N,N-{dibutyl)amino]ethylamino, 3-[(N-

methyl-N-phenyl)amino]propylamino, N-3-[2-{dimethylamino)ethoxylpropylamino, 2-

[4-(acetamido)phenoxylethyl, 2-[4-(hydroxyphenoxy)lethyl, 1,2,5-thiadiazol-3-

ylethyl, piperdin-1-ylmethyl, 2-{4-{chloro)phenoxylethyl, pyrrolidin-2-one-(5S)-methyl,

phenylaminocarbonyloxymethyl, cyclohexylaminocarbonyloxymethyl, 2-

(thiomethyl)}-pyrimidin-4-yl or pyridin-2-yimethyl;
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(d) halo, amino, Ci-s-alkyl, C1-s-alkoxy, Ci-s-alkanoyloxy, N{Cy-s-alkylamino, N,N{Cy-s-
alkyl).axnino, Cy-s-alkanoylamino, N-(Cy-s-alkyl)carbamoyl, N,N-{C1-5-
alkyl),carbamoyl;

(e) halo, amino, Cy-s-alkyl or Cy--alkoxy; and

(f) halo, amino, methyl or methoxy.

(@) 0,1, 2, 3 or 4; wherein the values of R° may be the same or different;
(b) 0, 1, or 2; wherein the values of R® may be the same or different:
(c) Oor1;
(d) 0;and
(e) 1.
RS:
(a) halo;
(b) fluoro or chloro; and

(c) fluoro.

(@) 0,1 or 2, wherein the values of R® may be the same or different:
(b) Oor1;
(c) 0;and
(d 1.
[0085]  Other embodiments of the compound according to paragraph [0083], include those in
which:
Ring A is a heterocyclyl;
R is halo, nitro, cyano, hydroxy, trifluoromethyl, trifluoromethoxy, amino, carboxy,
carbamoyl, mercapto, sulphamoyl, Ci-s-alkyl, Co-alkenyl, Co-¢-alkynyl, Ci-c-alkoxy, Ci-¢-
alkanoyl, C1-¢-alkanoyloxy, NHCy-s-alkyllamino, N,N{Ci-¢-alkyl),amino, Ci-¢-alkanoylamino, N-
(Cr-e-alkyl)carbamoyl, N,N{Cy-s-alkyl).carbamoyl, Ci--alkylS(O), wherein a is 0 to 2, Cy--
alkoxycarbonyl, N{Cy-s-alkyl)sulphamoyl, N,N-C1-g-alkyl);sulphamoyl or a group (B-E-);
wherein, B is selected from Cy--alkyl, Coe-alkenyl, Cos-alkynyl, Csg-cycloalkyl, Cyg-
cycloalkylCy-s-alkyl, phenyl, heterocyclyl, phenyli-s-alkyl or heterocyclylCi-¢-alkyl; wherein B
is optionally substituted on carbon by one or more D; and wherein if said heterocyclyl
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contains an -NH- moiety that nitrogen is optionally substituted by a group selected from

G; ‘

E is -N(R®)-, -O-, -C(0)0-, -OC(O}-, -C(0)-, -N(R*)C(O)-, -C(OIN(R?-, -S(O);-, -SO,N(R?)-, -N(R*)SO,-
wherein R? is hydrogen or Cyi-¢-alkyl optionally substituted by one or more D and r is
0-2;

D is independently selected from halo, nitro, cyano, hydroxy, trifluoromethyl,
trifluioromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, Ci-g-alkyl, Co-
alkenyl, Cxg-alkyny1, Ci-¢-alkoxy, Ci-s-alkanoyl, Ci--alkanoyloxy, N-(Cy-s-alkyllamino,
N,N{C;-s-alky1),amino, C;-s-alkanoylamino, N-(Cl-e-alkyl)carbamoyl, N,N-C1-¢-
alkyl);carbamoyl, Ci-¢-alkylS(O), wherein a is O to 2, Cy-s-alkoxycarbonyl, N{Cy-s-
alkyl)sulphamoyl and N,N<{Cy-¢-alkyl),sulphamoyl;

G is selected from Cy-s-alkyl, Ci-s-alkanoyl, Ci-s-alkylsulphonyl, C;-s-alkoxycarbonyl,
carbamoyl, N{C,--alkyl)carbamoyl, N,N-C;-s-alkyl)carbamoyl, benzyl,
benzyloxycarbonyl, benzoyl and phenylsulphonyl;

mis 0, 1, 2, 3 or 4; wherein the values of R® are the same or different:

R%is halo; and

nis 0, 1 or 2; wherein the values of R® can be the same or different.

[0086] In another embodiment of the compound according to paragraph [0083],

Ring A'is a pyridyl, quinolyl, indolyl, pyrimidinyl, morpholinyl, piperidinyl, piperazinyl,
pyradazinyl, pyrazinyl, thiazolyl, thienyl, thienopyrimidinyl, thienopyridinyl, puriny!, triazinyl,
oxazolyl, pyrazolyl, or furanyl; wherein if Ring A contains an -NH- moiety that nitrogen is
optionally substituted by a group selected from K;

R® is a substituent on carbon and is selected from halo, amino, Cr-salkyl, Ci-g-alkoxy, N{Cy-¢-
alkylamino, aryl, aryloxy, arylC,-c-alkyl, heterocyclic group, (heterocyclic group)Cy-g-alkyl,
or a group (B-E-); wherein R®, including group (B-E-), is optionally substituted on carbon by
one or more W; and wherein if said heterocyclic group contains an -NH- moiety that
nitrogen is optionally substituted by J;

W is hydroxy, mercapto, Ci-¢-alkyl, Ci-s-alkoxy, N,N{C;-s-alkyl),amino or a group (B-E");
wherein W, including group (B-E"), is optionally substituted on carbon by one or more
Y,

30



WO 2005/030705

[0087]

PCT/US2004/031591

Y and Z are independently selected from halo, nitro, cyano, hydroxy, Ci-g-alkoxy, N,N{C;-
s-alkyl)2amino or Cy-g-alkanoylamino;

G, J and K are independently selected from Cy-g-alkyl, Co-g-alkenyl, Ci-s-alkanoyl, aryl,
arylCy-s-alkyl or (heterocyclic group)Ci--alkyl; wherein G, J and K are optionally
substituted on carbon by one or more Q; and wherein if said heterocyclic group
contains an -NH- moiety that nitrogen is optionally substituted by hydrogen or C;-¢-
alkyl;

Q is cyano, hydroxy, Ci-¢-alkoxy, Ci-e-alkanoyloxy, Ci-¢-alkoxycarbonyl, Ci-¢-
alkoxycarbonylamino, aryl, aryloxy or a group (B™E"™); wherein Q, including group (B"-
E™), is optionally substituted on carbon by one or more Z;

B, B' and B” are independently selected from Cis-alkyl, Coe-alkenyl, Co-g-alkynyl, Cyg-
cycloalkyl, Cs-g-cycloalkylCi--alkyl, aryl, arylC;-c-alkyl, heterocyclic group,
(heterocyclic group)Ci-s-alkyl, phenyl or phenylC;--alkyl; wherein B, B’ and B” are
optionally substituted on carbon by one or more D: and wherein if said heterocyclic
group contains an -NH- moiety that nitrogen is optionally substituted by a group
selected from G;

E, E" and E" are independently selected from -N(R?), -O-, -C(0)O-, -0C(0)-, -C(O)-,
NR)C(O), NREICIOIN(R?)-, .NR*)C(0)O -, -OCIOIN(R?)-, -C(OIN(R?)-, -S(0), -SON(R?)-,
-N(R%)SO,-wherein R? and R® are independently selected from hydrogen or Cr-salkyl
optionally substituted by one or more F and r is 0-2;

D and F are independently selected from halo, Crs-alkoxy or N,N-(Cy--alkyl),amino;

mis 0, 1, 2, 3'or 4; wherein the values of R® are the same or different;

R®is fluoro or chloro; and

nis 0, 1 or 2, wherein the values of R® are the same or different;

In another embodiment of the compound according to paragraph [0083],

Ring A is pyridin-4-yl, pyridin-3-yl, pyriclin-2-l, quinolin-8-yl, pyrimidin-6-yl, pyrimidin-5-yl,

pyrimidin-4-yl, morpholin-4-yl, piperidin-4-yl, piperidin-3-yl, piperdin-2-yl, piperazin-4-yl,
pyridazin-5-yl, pyrazin-6-yl, thiazol-2-yl, thien-2-yl, thieno([3,2dIpyrimidinyl,

thieno[3, 2blpyrimidinyl, thienol3,2blpyridinyl, purin-6-yl or triazin-6-yl; wherein if Ring A
contains an -NH- moiety that nitrogen is optionally substituted by a group selected from K;
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R’is a substituent on carbon and is selected from fluoro, chloro, amino, methyl, ethyl, propyl,
methoxy, N-methylamino, N-ethylamino, N-propylamino, N-butylamino, phenyl,
naphthylethyl, piperazin-1-yl, piperidin-1-yl, piperidin-4-yl, 2-thiomethyl}-pyrimidin-4-yl,
tetrahydrofuran-2-yimethyl, tetrahydropyran-2-ylmethyl, 1,2,5-thiadiazol-3-ylethyl, piperidin-
1-ylmethyl, pyridin-2-ylmethyl, or a group (B-B-); wherein R®, including group (B-B", is
optionally substituted on carbon by one or more W; and wherein if said heterocyclic
group contains an -NH- moiety that nitrogen is optionally substituted by J;

Wis hydroxy, methyl, ethyl, ethoxy, N,N-(diethyl)amino, N,N-(dibutyl)amino, or a group (B*-
E™); wherein W, including group (B-E™), is optionally substituted on carbon by one or
more Y;

Y and Z are independently selected from fluoro, chloro, bromo, nitro, cyano, hydroxy,
methoxy, N,N-{dimethyl)amino or methylcarbonylamino;

G, J and K are independently selected from methyl, ethyl, propyl, pentyl, 2-methylbutyl,
butyl, acetyl, benzyl, 3-{pyrrol-1-yl)propyl or pyrrolidin-2-one-(5S}methyl; wherein G, J
and K are optionally substituted on carbon by one or more Q; and wherein if said
heterocyclic group contains an -NH- moiety that nitrogen is optionally substituted by
hydrogen or methyl;

Q is cyano, hydroxy, methoxy, ethoxy, methylcarbonyloxy, methoxycarbonyl,
butoxycarbonylamino, phenyl or a group (B™E™); wherein Q, including group (B"E™), is
optionally substituted on carbon by one or more Z;

B, B and B" are independently selected from methyl, ethyl, propyl, cyclohexyl, phenyl,
benzyl, 1,2,3,4-tetrahydroquinolinyl, 3-morpholinopropyl, 2-morpholinoethyl, 2-
pyrrolidin-1-ylethyl, 3-morpholinopropyl, 3{4-methylpiperazin-1-yl)propyl, 2-piperidin-1-
ylethyl, 3-piperidin-1-ylpropyl, pyridin-3-yimethyl or imidazol-1-ylpropyl; wherein B, B’
and B” are optionally substituted on carbon by one or more D: and wherein if said
heterocyclic group contains an -NH- moiety that nitrogen is optionally substituted by a
group selected from G;

E, E' and E” are independently selected from -N(R?)-, -O-, -C(Q)-, NHC(O)-, -N(R}C(0)O-;
wherein R* is hydrogen or methyl optionally substituted by one or more F;

D and F are independently selected from fluoro, methoxy or ethoxy;

mis O, 1, or 2; wherein the values of R® are the same or different;
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R® is fluoro; and

nisOorl.

[0088] Inthe embodiments of the compounds according to paragraphs [0083] and [0085] -
[0087], RY, R?, R3, and R* are as defined in paragraphs [0048] and [0049]. In other preferred
embodiments, the compounds according to paragraph [0083] are the compounds of Tables 1-8 and
13 of WO 03/087057 modified by replacing the terminal moiety:

H?
N—Ci-

wherein @, R, R?, R®, and R* are as defined in accordance with paragraphs [0046], and preferably
[0048] and [0049].

[0089]  The definitions in paragraphs [0090] - [0097] apply to R® and R® in paragraphs [0083] -
[0088] and supplement the definitions in paragraphs [0020] - [0042]. To the extent there are any
inconsistencies between the definitions in paragraphs [0020] - [0042] and in paragraphs [0090] -
[0097], the definitions in paragraphs [0090] - [0097] shall take precedence for the compounds of
paragraphs [0083] - [0088] only.

[0090]  “Alkyl” includes both straight and branched chain alkyl groups. For example, “C;-g-alkyl”
and “Cy-g-alkyl” includes methyl, ethyl, propyl, isopropyl, pentyl, hexyl, heptyl, and t-butyl. However,
references to individual alkyl groups such as ‘propyl’ are specific for the straight-chained version only
and references to individual branched chain alkyl groups such as ‘isopropyl’ are specific for the
branched chain version only.

[0091] The term “halo” refers to fluoro, chloro, bromo and iodo.

[0092] Where optional substituents are chosen from “one or more” groups it is to be understood
that this definition includes all substituents being chosen from one of the specified groups or the

substituents being chosen from two or more of the specified groups.
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[0093] A “heterocyclyl” is a saturated, partially saturated or unsaturated, mono or bicyclic ring
containing 3-12 atoms of which at least one atom is chosen from nitrogen, sulphur or oxygen, which
may, unless otherwise specified, be carbon or nitrogen linked, wherein a ring sulphur atom is
optionally oxidized to form the S-oxide(s). Preferably a “heterocyclyl” is a saturated, partially
saturated or unsaturated, monocyclic ring containing 5 or 6 atoms of which at least one atom is
chosen from nitrogen, sulphur or oxygen or a 8-10 membered bicyclic ring which may, unless
otherwise specified, be carbon or nitrogen linked, wherein a ring sulphur atom is optionally oxidized
to form S-oxide(s). Examples and suitable values of the term “heterocyclyl” are thiazolidinyl,
pyrrolidinyl, 1,3-benzodioxolyl, 1,2,4-oxadiazolyl, 2-azabicyclo[2.2.1]heptyl, morpholinyl,
tetrahydrofuranyl, furanyl, tetrahydropyranyl, piperidinyl, piperazinyl, thiomorpholinyl, 1,3-dioxolanyl,
homopiperazinyl, thienyl, pyrrolyl, pyrazolyl, oxadiazolyl, tetrazolyl, oxazolyl, thienopyrimidinyl,
thienopyridinyl, thieno{3,2d]pyrimidinyl, 1,3,5-triazinyl, purinyl, 1,2,3,4-tetrahydroquinolinyl,
benzimidazolyl, benzthiazolyl, benzoxazolyl, benzothienyl, benzofuranyl, indazolyl, quinazolinyl,
cinnolinyl, phthalazinyl, quinoxalinyl, napthyridinyl, benzotriazolyl, pyrrolothienyl, imidazothienyl,
isoxazolyl, imidazolyl, thiadiazolyl, isothiazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, pyranyl, indolyl,
pyrimidyl, thiazolyl, pyrazinyl, pyridazinyl, pyridyl, quinolyl, quinazolinyl, and 1-isoquinolinyl.

[0094] A ‘heterocyclic group” is a saturated, partially saturated or unsaturated, mono or bicyclic
ring containing 3-12 atoms of which at least one atom is chosen from nitrogen, sulphur or oxygen,
which may, unless otherwise specified, be carbon or nitrogen linked, wherein a CH, group is
optionally replaced by a C(0), and wherein a ring sulphur atom is optionally oxidized to form the S-
oxide(s). Preferably a “heterocyclic group” is a saturated, partially saturated or unsaturated,
monocyclic ring containing 5 or 6 atoms of which at least one atom is chosen from nitrogen, sulphur
or oxygen or a 9 or 10 membered bicyclic ring which may, unless otherwise specified, be carbon or
nitrogen linked, wherein a CH, group is optionally replaced by a C(O), and wherein a ring sulphur
atom is optionally oxidized to form S-oxide(s). Examples and suitable values of the term “heterocyclic
group” are pyrrolidinyl, 2-pyrrolidonyl 2,5-dioxopyrrolidinyl, 2,4-dioxoimidazolidinyl, 2-oxo-1,3,4-
triazolinyl, oxazolidinyl, 2-oxazolidonyl, 5,6-dihydro-uracilyl, 1,3-benzodioxolyl, 1,2,4-oxadiazolyl, 2-
azabicyclo[2.2.1]heptyl, morpholinyl, 2-oxotetrahydrofuranyl, tetrahydrofuranyl, furanyl,
tetrahydropyranyl, piperidinyl, piperazinyl, thiomorpholinyl, 1,1-dioxothiomorpholinyl, 1,3-dioxolanyl,
homopiperazinyl, thiophenyl, thienopyridinyl, thienopyrimidinyl, thieno[3,2dIpyrimidinyi, 1,3,5-triazinyl,
purinyl, quinolinyl, isoquinolinyl, 1,2,3,4-tetrahydroquinolinyl, tetrahydroisoquinolinyl, imidazolyl,
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benzimidazolyl, benzothiazolyl, benzoxazolyl, benzothiophenyl, benzofuranyl, indazolyl, quinazolinyl,
cinnolinyl, phthalazinyl, quinoxalinyl, napthyridinyl, oxazolyl, isoxazolyl, pyrrolyl, tetrazolyl, thiadiazolyl,
isothiazolyl, 1,2,3riazolyl, 1,2,4-triazolyl, pyranyl, indolyl, isoindolyl, pyrimidinyl, thiazolyl, pyrazolyl,
3-pyrrolinyl, pyrazinyl, pyridazinyl, pyridinyl, pyridonyl, pyrimidonyl and 1-isoquinolinyl.

[0095]  An“aryl” group is, for example, phenyl, indenyl, indany!, naphthyl, tetrahydronaphthyl or
fluorenyl, preferably phenyl.

[0096]  Anexample of “Ci-s-alkanoyloxy” is acetoxy. Examples of “Cy-g-alkoxycarbonyl”, “Cy-¢-
alkoxycarbonyl” and C;-s-alkoxycarbonyl include methoxycarbonyl, ethoxycarbonyl, N- and t
butoxycarbonyl. Examples of Cx¢-alkynyl are ethynyl and 2-propynyl. Examples of “C;-s-alkoxy” include
methoxy, ethoxy and propoxy. Examples of “Cs-s-alkanoylamino” and C;-s-alkanoylamino include
formamido, acetamido and propionylamino. Examples of “C;-s-alkylS(0), wherein a is O to 2" include
Ci-s-alkylsulphonyl, Ci-3-alkylS(0),, methylthio, ethylthio, methylsulphinyl, ethylsulphinyl, mesyl and
ethylsuiphonyl. Examples of “Ci-g-alkanoyl”, “C;-s-alkanoyl” and Cy-s-alkanoyl include C;-s-alkanoyl,
propionyl and acetyl. Examples of “N-Cy-¢-alkylamino” and N-(C;-s-alkyl)amino include methylamino and
ethylamino. Examples of “N,N-C;-g-alkyl).amino” and N,N-(C,--alkyl),amino include di-N-methylamino,
di-{N-ethyl)amino, di-{N-butyl)amino and N-ethyl-N-methylamino. Examples of “C,-g-alkenyl” are Cq-¢-
alkenyl and Cz-z-alkenyl, and include vinyl, allyl, and 1-propenyl. Examples of “N{Cy-s-alkyl)sulphamoy!”
and "N-{Cisalkyl)sulphamoy!”" are N-C;-s-alkyl)sulphamoyl, N{methyl)sulphamoyl and N-
(ethyl)sulphamoyl. Examples of “N-(Cy-¢-alkyl);sulphamoyl” are N,N-(C;-s-alkyl)osulphamoyl, N,N-
(dimethyl)sulphamoyl and N-methyl)-N-(ethyl)sulphamoyl. Examples of “N-(C;-g-alkyl)carbamoyl” and “N-
(Cr-s-alkyl)lcarbamoyl” are N-{C-s-alkyl)carbamoyl, N-(Cs-s-alkyl)carbamoyl, methylaminocarbonyl, and
ethylaminocarbonyl. Examples of “N,N{C1-g-alkyl),carbamoyl” and "N,N{C1-s-alky1),carbamoyl” are
N,N-{Cy~s-alkyl).carbamoyl, N,N-(C,-»-alkyl).carbamoyl, dimethylaminocarbonyl and
methylethylaminoéarbonyl. Examples of “(heterocyclic group)Cy-g-alky!” include piperidin-1-ylmethyl,
piperidin-1-ylethyl, piperdin-1-ylpropyl, pyridylmethyl, 3-morpholinopropyl, 2-morpholinoethyl and 2-
pyrimid-2-ylethyl. Examples of “(heterocyclic group)Ci-e-alkoxy” include (heterocyclic group)methoxy,
(heterocyclic group)ethoxy and (heterocyclic group)propoxy. Examples of “arylCy-s-alkyl” include
benzyl, 2-phenylethyl, 2-phenylpropyl and 3-phenylpropyl. Examples of “aryloxy” include phenoxy and
naphthyloxy. Examples of “Css-cycloalkyl” include cyclopropyl and cyclohexyl. Examples of “Cs-g
cycloalkylCy-c-alkyl” include cyclopropylmethyl and 2-cyclohexylpropyl. Examples of “C1--

alkoxycarbonylamino” include methoxycarbonylamino and t-butoxycarbonylamino.
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[0097] Composite terms are used to describe groups comprising more than one functionality
such as arylCy-s-alkyl. Such terms are to be interpreted as is understood by a person skilled in the
art. For example arylCy-s-alkyl comprises Cq-g-alkyl substituted by aryl and such a group includes
benzyl, 2-phenylethyl, 2-phenylpropyl and 3-phenylpropyl.

[0098]  In another embodiment of this aspect, the invention comprises compounds of the

following general formula (4):

R’I
R2 0 T‘M
Y\ Q=X CHa)y Q
<,/ N/U\ /—( \ 2)n M 13
R3 \:FL: H &\-l— ¢>—L—N Z—S—(C(R™))
O R12 © (4)

the N-oxide forms, the pharmaceutically acceptable addition salts and the stereo-chemically
isomeric forms thereof, wherein

@ is —NH, or -OH;

nis 0,1, 2 or 3, wherein when n is O then a direct bond is intended;

tis 0, 1, 2, 3 or 4, wherein when t is O then a direct bond is intended;

Q, X, Y, and Z are independently N or CH;

R is H or as defined in paragraph [0046],

R?, R®, and R* are as defined in paragraph [0046];

R'? is hydrogen, halo, hydroxy, amino, nitro, C;-s-alkyl, Ci-¢-alkyloxy, trifluoromethyl, di(Cy--
alkyl)amino, hydroxyamino and naphthalenylsulfonylpyrazinyl;

-L- is a direct bond or a bivalent radical selected from Ci-s-alkanediyl, amino, carbonyl and
aminocarbonyl;

each R'® is a hydrogen atom, wherein when tis 2, 3, or 4 one of the R'? is optionally aryl:

R is hydrogen, hydroxy, amino, hydroxyCy-s-alkyl, Ci--alkyl, Ci-¢-alkyloxy,arylCy-g-alkyl,
aminocarbonyl, hydroxycarbonyl, aminoCi-s-alkyl, aminocarbonylCi-g-alkyl,
hydroxycarbonylCy-s-alkyl, hydroxyaminocarbonyl, Cy-s-alkyloxycarbonyl, Ci--alkylaminoCs-
g-alkyl or di(Cy-¢-alkyl)aminoCy-g-alkyl;

Ring A is selected from
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R, %%
N L
(a-49) (a-50) (a-51)

wherein each s is independently 0, 1, 2, 3, 4 or 5;

R® and R® are independently selected from hydrogen; halo; hydroxy; amino; nitro; trihaloCy-¢-
alkyl; trihaloCy-s-alkyloxy; Ci-s-alkyl; Ci-salkyl substituted with aryl and Ca-jo-cycloalkyl; C;-
e-alkyloxy; Cy-¢-alkyloxyCi-s-alkyloxy; Ci-s-alkylcarbonyl; Cy-g-alkyloxycarbonyl; Ci-¢-
alkylsulfonyl; cyanoCy-c-alkyl; hydroxyCi-g-alkyl; hydroxyCi-g-alkyloxy; hydroxyCi-s
alkylamino; aminoC-¢-alkyloxy; di(Cy-s-alkyl)aminocarbonyl; di(hydroxyCi-s-alkyl)amino;
(aryI)(Ci-s-alkyl)amino; di(Ci--alkyllaminoCi-s-alkyloxy; di(Cy-¢-alkyllaminoCi-s-alkylamino;
di(Cl-e-alkyl)aminoC1-6~alkylaminoCl-6-alk)/I; arylsulfonyl; arylsulfonylamino; aryloxy;
aryloxyCi-s-alkyl; arylCo¢-alkenediyl; di(Ci-s-alkyllamino; di(Cy-¢-alkyl)aminoCi-s-alkyl; di(Cy-¢-
alkyl)amino(Cy-¢-alkyl)amino; di(C;-¢-alkyllamino(C;-s-alkyhaminoC-g-alkyl; di(C1--
alkyl)aminoCy-g-alkyl(C1-s-alkyl)amino; di(C-s-alkyl)aminoC-g-alkyl(C1-s-alkyl)aminoCi--alkyl;
aminosulfonylamino(Cy-¢-alkyl)amino; aminosulfonylamino(C;-s-alkyl)aminoCy-g-alkyl; di(Cy-¢-
alkyl)aminosulfonylamino(Ci-s-alkyl)amino; di(C-s-alkyl)aminosulfonylamino(C;--
alkyllaminoC-g-alkyl; cyano; thiophenyl; thiophenyl substituted with di(Cy-s-alkyl)aminoCy-¢-
alkyl(Cy-g-alkylaminoCy-¢-alkyl, di(Cy-s-alkyllaminoCi-¢-alkyl, Ci-s-alkylpiperazinylCy-¢-alkyl,
hydroxyC1-s-alkylpiperazinylCy--alkyl, hydroxyCi-s-alkyloxyCy-¢-alkylpiperazinylC,--alkyl,
di(Cy-¢-alkyllaminosulfonylpiperazinylCi-s-alkyl, Ci-c-alkyloxypiperidinyl, C1--
alkyloxypiperidinylC-s-alkyl, morpholinylCy-g-alkyl, hydroxyCy-¢-alkyl(Cy-s-alkyllaminoC--
alkyl, or dithydroxyCy-e-alkyl)aminoCy-¢-alkyl; furanyl; furanyl substituted with hydroxyCi-e-
alkyl: benzofuranyl; imidazolyl; oxazolyl; oxazolyl substituted with aryl and Cy-s-alkyl; Ci-¢-
alkyltriazolyl; tetrazolyl; pyrrolidinyl; pyrrolyl; piperidinylCy-¢-alkyloxy; morpholinyl; Ci--
alkylmorpholiny!; morpholinylC;-s-alkyloxy; morpholinylCi-s-alkyl; morpholinylCy--
alkylamino; morpholinylC,-g-alkylaminoCi-s-alkyl; piperazinyl; Ci-c-alkylpiperazinyl; Ci-¢-
alkylpiperazinylC-s-alkyloxy; piperazinylCy-g-alkyl; naphthalenylsulfonylpiperazinyl;
naphthalenylsulfonylpiperidinyl; naphthalenylsulfonyl; Cy-¢-alkylpiperaziny|Ci-s-alkyl; Ci-6-
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alkylpiperazinylCy-s-alkylamino; Ci-s-alkylpiperazinylCy-¢-alkylaminoCi-g-alkyl; Ci-¢-
alkylpiperazinylsulfonyl; aminosulfonylpiperazinylCi-s-alkyloxy; aminosulfonylpiperazinyl;
aminosulfonylpiperazinylCi-s-alkyl; di(Ci-s-alkyl)aminosulfonylpiperazinyl; di(Ci--
alkyl)aminosulfonylpiperazinylCy-s-alkyl; hydroxyCi-s-alkylpiperazinyl; hydroxyCi-e-
alkylpiperazinylCy-¢-alkyl; Ci-s-alkyloxyperidinyl; Cy-¢-alkyloxypiperidinylC-s-alkyl;
piperidinylaminoCy-¢-alkylamino; piperidinylaminoCi-s-alkylaminoCy-¢-alkyl; (C1-6-
alkylpiperidinyl)(hydroxyCi-g-alkyllaminoC;-g-alkylamino; (Ci-s-alkylpiperidinyl)(hydroxyCi-s-
alkyl)aminoC1-g-alkylaminoCs-g-alkyl; hydroxyCi-s-alkyloxyCi-¢-alkylpiperazinyl; hydroxyCi--
alkyloxyC1-s-alkylpiperazinylCi-g-alkyl; (hydroxyCi-s-alkyl)(Ci-s-alkyhamino; (hydroxyCi--
alky)(C-g-alkyl)aminoCy-g-alkyl; hydroxyCi-g-alkylaminoCi-g-alkyl; di(hydroxyCi-¢-
alkyllaminoCy-e-alkyl; pyrrolidinylCy-g-alkyl; pyrrolidinyICi-s-alkyloxy; pyrazolyl; thiopyrazolyl;
pyrazolyl substituted with two substituents selected from Ci-g-alkyl and trihaloCi-s-alkyl;
pyridinyl; pyridinyl substituted with C;-s-alkyloxy, aryloxy or aryl; pyrimidinyl;
tetrahydropyrimidinylpiperazinyl; tetrahydropyrimidinylpiperazinylCi-g-alkyl; quinolinyl;
indolyl; phenyl; phenyl substituted with one, two or three substituents independently
selected from halo, amino, nitro,Cy-s-alkyl, Ci-¢-alkyloxy, hydroxyCi-s-alkyl, trifluoromethyl,
trifluoromethyloxy, hydroxyCi-s-alkyloxy, Ci-s-alkylsulfonyl, Ci-s-alkyloxyCi-s-alkyloxy, Ci-4-
alkyloxycarbonyl,aminoCy-s-alkyloxy, di(C;-s-alkyl)aminoC;-s-alkyloxy, di(Ci-s-alkyllamino,
di{C1-4-alkyl)aminocarbonyl, di(Ci-s-alkyl)aminoCi-s-alkyl, di(Cy-s-alkyl)aminoCi-s-
alkylaminoCy-4-alkyl, di(Cy--alkyllamino(Cy-¢-alkyllamino, di(Cy~-alkylamino(Cy-4-
alkyl)aminoCy-s-alkyl, di(Ci~-alkyllaminoCy-s-alkyl(Cy-s-alkyl)amino, di(C;-s-alkyl)aminoCi-s-
alkyl(Cy-s-alkyl)aminoCi-s-alkyl, aminosulfonylamino(C;-s-alkyl)amino,
aminosulfonylamino(C1-s-alkyl)aminoC;-s-alkyl, di(C1-s-alkyl)aminosulfonylamino(Cy-s-
alkyllamino, di(Cy-s-alkyl)aminosulfonylamino(C;-s-alkyl)aminoCi-s-alkyl, cyano, piperidinyiCs-
walkyloxy, pyrrolidinylCy-s-alkyloxy, aminosutfonylpiperazinyl, aminosulfonylpiperazinylCy--
alkyl, di(Ci-4-alkyl)aminosulfonylpiperazinyl, di(Cy-+-alkylaminosulfonylpiperazinylCy-s-alkyl,
hydroxyC-4-alkylpiperazinyl, hydroxyCi-s-alkylpiperazinylCi-s-alkyl, Ci-4-alkyloxypiperidinyl,
C1-+-alkyloxypiperdinylCy-s-alkyl, hydroxyCi-s-alkyloxyCi-s-alkylpiperazinyl,hydroxyCi-s- -
alkyloxyC-s-alkylpiperazinylCs-s-alkyl, (hydroxyCi-s-alkyl)Ci-s-alkyllamino, (hydroxyCi-s
alkyl)(Cy-s-alkylyaminoC-s-alkyl, di(hydroxyCi-s-alkyl)amino, dithydroxyCi-s-alkyllaminoCi-4
alkyl, furanyl, furany! substituted with-CH=CH-CH=CH-, pyrrolidinylC1-s-alkyl, pyrrolidinylCy-
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s-alkyloxy, morpholinyl, morpholinylC;-s-alkyloxy, morpholinylCi-s-alkyl,morpholinylC--
alkylamino, morpholinylCy-s-alkylaminoCy-s-alkyl, piperazinyl, Ci--alkylpiperazinyl, C1--
alkylpiperazinylCy-s-alkyloxy, piperazinylCy~-alkyl, Cy-s-alkylpiperazinylCy--alkyl, Ci-s-
alkylpiperazinylCy-s-alkylamino, Cy--alkylpiperazinylCi-s-alkylaminoCi-s-alkyl,
tetrahydropyrimidinylpiperazinyl, tetrahydropyrimidinylpiperazinylCy-s-alkyl,
piperidinylaminoCy-s-alkylamino, piperidinylaminoCi-s-alkylaminoCi-s-alkyl, (C1-s-
alkylpiperidinyl)XhydroxyGi-s-alkyl)aminoC,-s-alkylamino, (Cy-s-alkylpiperidinyl)(hydroxyCi=-
alkyllaminoCy-¢-alkylaminoC;-s-alkyl, pyridinylCi-4-alkyloxy, hydroxyCi-s-alkylamino,
hydroxyCi-s-alkylaminoCi-s-alkyl, di(C-4-alkyl)aminoCi-s-alkylamino,
aminothiadiazolyl,aminosulfonylpiperazinylCy-s-alkyloxy, and thiophenylCi-s-alkylamino;
the central moiety

/—(CHa)
\__/

is optionally bridged (i.e., forming a bicyclic moiety) with a methylene, ethylene or
propylene bridge; |
each R® and R® can be plaqed on the nitrogen in replacement of the hydrogen;
aryl in the above is phenyl, or phenyl substituted with one or more substituents each
independently selected from halo, Cy-g-alkyl, C1-¢-alkyloxy, trifluoromethyl, cyano, and
hydroxycarbonyl.
[0099] In one embodiment of the compound according to paragraph [0098], one or more of the
following apply:
a) nislor2;
b) tis0,1 or2;
¢) Zis nitrogen;
d) R'Yis hydrogen, nitro, C1-s-alkyloxy, trifluoromethyl, di(C,~-alkyl) amino, hydroxyamino or
naphtalenylsulfonylpyrazinyl;
e) -Ldis a direct bond or a bivalent radical selected from Cy-¢-alkanediyl, carbonyl and
aminocarbonyl;
f) each R*is hydrogen;
g) R™is hydrogen, hydroxyCy-s-alkyl, aminocarbonyl, hydroxyaminocarbonyl or di(Cy-g-alkyl)
aminoCy-g-alkyl;
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h) the Aring is a radical selected from (a-1), (a-7), (a-9),(a-10), (a-12), (a-14), (a-19), (a-20),
(a-21), (a-22), (a-23), (a-30), (a-34), (a-49) and (a-50);

i) each sisindependently 0,1, 2 or 5;

) eachR®and R® are independently selected from hydrogen; halo; nitro; trihaloCi--alkyl;
trihaloCy-s-alkyloxy; Ci-¢-alkyl; Ci-s-alkyloxy; Ci-s-alkylsulfonyl; (aryl)(Ci-s-alkyl)amino;
arylsulfonyl; aryloxy; arylCz-¢-alkenediyl; di(Ci-s-alkyl)amino; thiophenyl; thiophenyl
substituted with di(C;-¢-alkyl)aminoC;-¢-alkyl(C1-¢-alkyl)aminoCy-g-alkyl, di(Ci-s-alkyl}aminoC;-
g-alkyl,Ci-¢-alkylpiperazinylCq-¢-alkyl, hydroxyCi-¢-alkylpiperazinylCi-s-alkyl, hydroxyCi-¢-
alkyloxyCi-¢-alkylpiperazinylCi-s-alkyl, di(Cy-c-alkyllaminosulfonylpiperazinylCy-¢-alkyl, C1-s-
alkyloxypiperidinylCy-g-alkyl, morpholinylCy-s-alkyl, hydroxyC-¢-alkyl(C1-g-alkyl)aminoCi-¢-
alkyl, or dithydroxyCi-g-alkyllaminoCi-g-alkyl; furanyl; oxazolyl; pyrrolyl; pyrazolyl; pyridinyl;
pyridinyl substituted withC,-s-alkyloxy; quinolinyl; indolyl; phenyl; and phenyl substituted
with one, two or three substituents independently selected from halo, amino, Ci-s-alkyl,
Cre-alkyloxy, hydroxyCi-s-alkyl, trifluoromethyl, trifluoromethyloxy, di(Cy-s-alkyl)aminoCy-4-
alkyloxy, di(C;-s-alkyl)amino, di(C;-s-alkyl)aminoCy-s-alkyl, di(Cy-s-alkyl)aminoCi-s-alkyl(Cy-4-
alkyl)amino, di(C;-s-alkyllaminoC-4-alkyl(Cy-¢-alkyl}aminoCi-s-alkyl, hydroxyCi-s-
alkylpiperazinylCi-s-alkyl, hydroxyCi-s-alkyloxyCi-s-alkylpiperazinylC-s-alkyl, di (hydroxyCi-s-
alkyllaminoCs-s-alkyl, pyrrolidinylCy-s-alkyl, pyrrolidinylCi-s-alkyloxy, morpholinylCi-s-
alkyloxy, morpholinylC;-s-alkyl, and C;-s-alkylpiperazinylCi-s-alkyl, and

k) the central moiety

/—(CHa)n
—N  z—
\_/

is optionally bridged (i.e., forming a bicyclic moiety) with a methylene bridge.
[0100] In another embodiment of the compound according to paragraph [0098], one or more of
the following apply: '
) nislor2;
m) tis O or 2;
n) Zis nitrogen;

p) -L-is a direct bond;

)
0) R'2is hydrogen;
)
q) each R is hydrogen;
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r) R is hydrogen;

s) the Aring is a radical selected from (a-1), (a-9), (a-19), (a-20), (a-21), (a-22), (a-23), (a-49)
and (a-50);

f) each sisindependently O, 1, 2 or 5;

u) each R®and R is independently selected from hydrogen; halo; trihaloCy-g-alkyl; trihaloC;-¢-
alkyloxy; Ci-s-alkyl; Ci-s-alkyloxy; arylCo-g-alkenediyl; di(C-s-alky)amino; thiophenyl;
thiophenyl substituted with di(C;-¢-alkyl)aminoCi-¢-alkyl(Cy-s-alkyllaminoC-¢-alkyl, di(C;-¢-
alkyllaminoC1-g-alkyl, C1-s-alkylpiperazinylCi-s-alkyl, hydroxyCi-e-alkylpiperazinylCi--alkyl,
hydroxyC-e-alkyloxyCi-s-alkylpiperazinylC;-¢-alkyl, Ci-s-alkyloxypiperidinylCy-¢-alkyl,
morpholinylCy-s-alkyl, hydroxyCq-s-alkyl(Cy-g-alkyl)aminoCi-¢-alkyl, or di(hydroxyCi-s-
alkyllaminoCi-e-alkyl; furanyl; oxazolyl; pyrazolyl; pyridinyl; pyridinyl substituted with Cy-¢-
alkyloxy; quinolinyl; indolyl; phenyl; and phenyl substituted with one, two or three
substituents independently selected from halo, amino, Ci-g-alkyl, C1-¢-alkyloxy, hydroxyC;-
s-alkyl, trifluoromethyl, trifluoromethyloxy, di(Ci-s-alkyllaminoCi-s-alkyloxy, di(Ci-s-
alkyllamino, di(C;-4-alkyl)aminoCj-g-alkyl, di(Cq-s-alkyl)aminoCy-4-alkyl(C1-s-alkyl)aminoCy-4-
alkyl, hydroxyC,~-alkylpiperazinylCi-s-alkyl, hydroxyCi-s-alkyloxyCi-s-alkylpiperazinylCy--
alkyl, di(hydroxyCi-s-alkyl)aminoCy-s-alkyl, pyrrolidinylCy-s-alkyl pyrrolidinylCi-s-alkyloxy,
morpholinylCy-s-alkyloxy, morpholinylCy-s-alkyl, C1anq-s-alkylpiperazinylCy-4-alkyl, and

v) the central moiety

/—(CHan
_/

is optionally bridged (i.e., forming a bicyclic moiety) with a methylene bridge.

[0101] In another embodiment of the compound according to paragraph [0098], one or more of
the following apply:

w) nis1;

X) tisO;

y) Zis nitrogen;

7) RY2is hydrogen;

aa) -L-is a direct bond;

bb) each R*? is hydrogen;

cc) R* is hydrogen;
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dd) the Aring is a radical selected from (a-1) and (a-20);

ee) each s is independently O or 1;

ff) each R®and R® is independently selected from hydrogen; thiophenyl; thiophenyl
substituted with di(Cy-s-alkyllaminoCy-¢-alkyl or Cy-s-alkylpiperazinylCi-¢-alkyl; furanyl;
phenyl; and phenyl substituted with one substituents independently selected from di(Cy=-
alkyl)aminoC1-s-alkyloxy, di(Cy-s-alkyl)amino, di(Cy-s-alkyl)aminoCi-s-alkyl, di(Cy--
alkyhaminoCy-s-alkyl(C1-s-alkyl)aminoCs-s-alkyl, pyrrolidinylCi-s-alkyl, pyrrolidinylCi-s-alkyloxy
and Cq-¢-alkylpiperazinylCq-4-alkyl.
In another embodiment of the compound according to paragraph [0098], L is a direct

bond and/or R*?is H.

[0103]

In another embodiment of the compound according to paragraph [0098], one or more of

the following apply:

a) tisO;

b) R'?is hydrogen, halo, hydroxy, amino, nitro, Ci--alkyl, Ci-¢-alkyloxy, trifluoromethyl or
di(Cy-g-alkyl)amino;

¢) -Ldis a direct bond or a bivalent radical selected from C-¢-alkanediyl, amino, and carbonyl;

d) R"is hydrogen, hydroxy, amino, hydroxyCy-s-alkyl, Ci--alkyl, C1-c-alkyloxy, arylCi-c-alkyl,
aminocarbonyl, aminoCy-¢-alkyl, Cy-s-alkylaminoC-¢-alkyl or di(C-s-alkyl)aminoCi-g-alkyl;

e) the Aring is a radical selected from (a-1), (a-3), (a-4), (a-b), (a-6), (a-7), (a-8), (a-9), (a-10),
(a-11), (a-12), (a-13), (a-14), (a-15), (a-16), (a-17), (a-18), (a-19), (a-20), (a-21), (a-22),
(@-23), (a-24), (a-25), (a-26), (a-28), (a-29), (a-30), (a-31), (a-32), (a-33), (a-34), (a-35),
(a-36), (a-37), (a-38), (a-39), (a-40Q), (a-41), (a-42), (a-44), (a-45), (a-46), (a-47), (a-48)
and (a-51);

f) each sisindependently O, 1, 2, 3 or 4;

g) R®is hydrogen; halo; hydroxy; amino; nitro; trihaloCy-g-alkyl; trihaloCi-c-alkyloxy; Ci-c-alkyl:
Cr-¢-alkyloxy; Cy--alkylcarbonyl; Ci-g-alkyloxycarbonyl; Cy-s-alkylsulfonyl; hydroxyCi-s-
alkyl; aryloxy; di(Ci-s-alkyllamino; cyano; thiophenyl; furanyl; furanyl substituted with
hydroxyCi-g-alkyl; benzofuranyl; imidazolyl; oxazolyl; oxazolyl substituted with aryl and
Ci-s-alkyl; Cy-s-alkyltriazolyl; tetrazolyl; pyrrolidinyl; pyrrolyl; morpholinyl; Ci-g-
alkylmorpholinyl; piperazinyl; Ci-s-alkylpiperazinyl; hydroxyCi-c-alkylpiperazinyl; Ci-g-
alkyloxypiperidinyl; pyrazoly; pyrazolyl substituted with one or two substituents
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selected from Ci-s-alky and trihaloCy-g-alkyl; pyridinyl; pyridinyl substituted with C1--
alkyloxy, aryloxy or aryl; pyrimidinyl; quinolinyl; indole; phenyl; or phenyl substituted
with one or two substituents independently selected from halo, Ci-alkyl, Cy--
alkyloxy, or trifluoromethyl;

h) R®is hydrogen; halo; hydroxy; amino; nitro; trihaloCy--alkyl; trihaloCy-s-alkyloxy; Cr-g-alkyl:
Cy-s-alkyloxy; Ci-s-alkylcarbonyl; Cy-s-alkyloxycarbonyl; Ci-s-alkylsulfonyl; hydroxyCi-¢-
alkyl; aryloxy; di(Ci-s-alkyllamino; cyano; pyridinyl; phenyl; or phenyl substituted with
one or two substituents independently selected from halo, Ci-s-alkyl, Ci-s-alkyloxy, and
trifluoromethyl, and

i) the central moiety

/‘“(C\Hz)n
\__/

is optionally bridged (i.e., forming a bicyclic moiety) with an ethylene bridge.
[0104] In another embodiment of the compound according to paragraph [0098], one or more of
the following apply:

a) R'%is hydrogen, halo, hydroxy, amino, nitro, Cy-g-alkyl, C-s-alkyloxy, trifluoromethyl,
hydroxyamino or naphthalenylsulfonylpyrazinyl;

b) R is hydrogen, hydroxy, amino, hydroxyCi-s-alkyl, C1-s-alkyloxy, arylCy-s-alkyl,
aminocarbonyl, hydroxycarbonyl, aminoCy-g-alkyl, aminocrbonylCy--alkyl,
hydroxycarbonylCq-¢-alkyl, hydroxyaminocarbonyl, Ci-g-alkyloxycarbonyl, Cy--
alkylaminoCy-g-alkyl or di(Ci-¢-alkyl)aminoCi-g-alkyl;

c) the Aring is a radical selected from (a-1), (a-2), (a-3), (a-4), (a-5), (a-6), (a-7), (a-8), (a-9), (a-
10), (a-11), (a-12), (a-13), (a-14), (a-15), (a-16), (a-17), (a-18), (a-19), (a-20), (a-21), (a-
22), (a-23), (a-24), (a-25), (a-26), (a-27), (a-28), (a-29), (a-30), (a-31), (a-32), (2-33), (a-
34), (a-35), (a-36), (a-37), (a-38), (a-39), (a-40), (a-41), (a-42), (a-43) and (a-44);

d) each R® and R® are independently selected from hydrogen; halo; hydroxy; amino; nitro;
trihaloCi-g-alkyl; trihaloCy-s-alkyloxy; Ci-s-alkyl; Ci-g-alkyloxy; Ci-g-alkyloxyCi-s-alkyloxy;
Ci-s-alkylcarbonyl; Ci-s-alkylsulfonyl; cyanoCi-g-alkyl; hydroxyCi-g-alkyl; hydroxyCi--
alkyloxy; hydroxyCi-s-alkylamino; aminoCy-¢-alkyloxy; di(Ci-s-alkyllaminocarbonyl;
dithydroxyCy-s-alkyl)amino; di(Cy-s-alkyllaminoCy-g-alkyloxy; di(Ci-g-alkyl)aminoCi-¢-
alkylamino; arylsulfonyl; arylsulfonylamino; aryloxy; arylCa¢-alkenediyl; di(Cy-¢-
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| alkyllamino; cyano; thiophenyl; thiophenyl substituted with di(Cy-¢-alkyl)aminoCi--
alkyl(C1-s-alkyl)aminoCy-g-alkyl, di(Ci-¢-alkyl)aminoC;--alkyl, Cy-s-alkylpiperazinylCy-g-alkyl
or di(hydroxyCi-e-alkyllaminoCy-g-alkyl; furanyl; imidazolyl; Ci-¢-alkyltriazolyl; tetrazolyl;
piperidinylCi-¢-alkyloxy; morpholinyl; C1-s-alkylmorpholinyl; morpholinylCy-s-alkyloxy:
morpholinylCy-c-alkyl; Ci-e-alkylpiperazinylCi-s-alkyloxy; Ci-g-alkylpiperazinylCi-s-alkyl;
Cr-e-alkylpiperazinylsulfonyl; aminosulfonylpiperazinylCy-¢-alkyloxy;
aminosulfonylpiperazinyl; aminosulfonylpiperazinylCi-s-alkyl: di(Ci-¢-
alkyl)aminosutfonylpiperazinyl; di(C;-¢-alkyl)aminosulfonylpiperazinylCi--alkyl;
hydroxyCi-¢-alkylpiperazinyl; hydroxyCi-s-alkylpiperazinylCi-s-alkyl; Cy-6-
alkyloxypiperidinyl; Ci-s-alkyloxypiperidinylCy-g-alkyl; hydroxyC-g-alkyloxyCi-¢-
alkylpiperazinyl; hydroxyCi-¢-alkyloxyCy-g-alkylpiperazinylCi-s-alkyl; (hydroxyCi-¢-
alkyl)(Cy-g-alkyl)amino; (hydroxyCy-g-alkyl)(Cy-¢-alkyl)aminoCi-s-alkyl; pyrrolidinylCy--
alkyloxy; pyrazolyl; thiopyrazolyl; pyrazoly! substituted with two substituents selected
from Cy-g-alky) or trihaloC,-s-alkyl; pyridinyl; pyridinyl substituted with Cy-g-alkyloxy or
aryl; pyrimidinyl; quinolinyl; phenyl; and phenyl substituted with one, two or three
substituents independently selected from halo, amino, Cs-g-alkyl, Ci-s-alkyloxy,
hydroxyCy-s-alkyl, trifluoromethyl, trifluoromethyloxy, hydroxyCi-s-alkoxy, Cq-s-
alkyloxyCi-s-alkoxy, aminoCy-s-alkyloxy, di(Ci-s-alkyl)aminoC;-s-alkyloxy, di(Ci--
alkyl)amino, piperidinylCy-s-alkyloxy, pyrrolidinylC;-s-alkyloxy, aminosulfonylpiperazinyl,
aminosulfonylpiperazinylCy-s-alkyl, di(Cy-s-alkyllaminosulfonylpiperazinyl, di(Cy--
alkyl)aminosulfonylpiperazinylC;-s-alkyl, hydroxyCi-s-alkylpiperazinyl, hydroxyC-s-
alkylpiperazinylC-s-alkyl, Cq-s-alkyloxypiperidinyl, Ci-s-alkoxypiperidinylCy-s-alkyl,
hydroxyCi-s-alkyloxyCi-s-alkylpiperazinyl, hyroxyCi-s-alkoxyCi-s-alkylpiperazinylCy-s-alkyl,
hydroxyCi-s-alkyl)(C;-s-alkyl)amino, (hydroxyCi-s-alkyl)(Cy-s-alkyl)aminoCy--alkyl,
pyrrolidinylCy-4-alkoxy, morpholinylC;-s-alkyloxy, morpholinylCy-s-alkyl, C1-4-
alkylpiperazinylCy-s-alkoxy, Ci-s-alkylpiperazinylCy-s-alkyl, hydroxyCi-s-alkylamino,
dithydroxyC-¢-alkyl)amino, di(Cy-¢-alkyllaminoC,--alkylamino, aminothiadiazolyl,
aminosulfonylpiperazinylC;-s-alkyloxy, and thiophenylCy-s-alkylamino.
[0105] Inanother embodiment of the compound according to paragraph [0098],
R'2 is hydrogen, halo, hydroxy, amino, nitro, Cy-g-alkyl, Ci-¢-alkoxy, trifluoromethyl,

hydroxyamino or naphtalenylsulfonylpyrazinyl;
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R** is hydrogen, hydroxy, amino, hyroxyCi-alkyl, Cy-s-alkyloxy, arylCy-c-alkyl, aminocarbonyl,
hydroxycarbonyl, aminoC,-s-alkyl, aminocarbonylC;--alkyl, hydroxycarbonylCy--alkyl,
hydroxyaminocarbonyl, Cy-s-alkyloxycarbonyl, Ci-s-alkylaminoCy-¢-alkyl or di(Cy-¢-
alkyl)aminoCi-g-alkyl;

the A ring is a radical selected from (a-1), (a-2), (a-3), (a-4), (a-5), (a-6), (a-7), (a-8), (a-9), (a-
10), (a-11), (a-12), (a-13), (a-14), (a-15), (a-16), (a-17), (a-18), (a-19), (a-20), (a-21), (a-22),
(a-23), (a-24), (@-25), (a-26), (a-27), (a-28), (a-29), (a-30), (a-31), (a-32), (a-33), (a-34), (a-
35), (a-36), (a-37), (a-38), (a-39), (a-40), (a-41), (a-42)(a-43) and (a-44); and

each R® and R® is independently selected from hydrogen; halo; hydroxy; amino: nitro;
trihaloCy-g-alkyl; trihaloCy-s-alkyloxy; Ci-¢-alkyl; Ci-e-alkoxy; Ci-s-alkyloxyCi-g-alkoxy; Cy-s-
alkylcarbonyl; Cy-¢-alkylsulfonyl; cyanoCl-g-aIkyI; hydroxyCi-s-alkyl; hydroxyCi-s-alkyloxy;
hydroxyCy-s-alkylamino; aminoCi-¢-alkyloxy; di(Ci-¢-alkylaminocarbonyl; dithydroxyCi-s-
alkyllamino; di(Cy-¢-alkyllaminoCy-s-alkyloxy; di(Cy-s-alkyl)aminoCy-s-alkylamino; arylsulfonyl;
arylsulfonylamino; aryloxy; arylCs-alkenediyl; di(Ci--alkyl)amino; cyano; thiophenyl;
thiophenyl substituted with di(Cy-s-alkyl)aminoCy-s-alkyl(Cy-s-alkyl)aminoCy-s-alkyl, di(Cys
alkyllaminoCy-e-alkyl, Cy-s-alkylpiperazinylCi-¢-alkyl or dihydroxyCy-s-alkyl)aminoCy--alkyl:
furanyl; imidazolyl; Cy-s-alkyltriazolyl; tetrazolyl; piperidinyICy-¢-alkyloxy; morpholinyl; Cy-¢-
alkylmorpholinyl; morpholinylCy-s-alkyloxy; morpholinylCy--alkyl; Cy-s-alkylpiperazinylCy--
alkyloxy; Cy-s-alkylpiperazinylCy-s-alkyl; Cy-s-alkylpiperazinylsulfonyl;
aminosulfonylpiperazinylCy-¢-alkyloxy; aminosulfonylpiperaziny!:;
aminosulfonylpiperazinylCy-¢-alkyl; di(C;-s-alkylaminosulfonylpiperaziny!; di(C;-s-
alkyllaminosulfonylpiperazinylCy-s-alkyl; hydroxyCi-e-alkylpiperazinyl; hydroxyCi-s-
alkylpiperaziny|Cy-s-alkyl; Cy-s-alkoxypiperidinyl; Cy-g-alkyloxypiperidinylCy-s-alkyl; hydroxyC;-
s-alkoxyCr-s-alkylpiperazinyl; hydroxyCy-s-alkyloxyCi--alkylpiperazinylC-s-alkyl; (hydroxyCi-
s-alkyl)(C1-s-alkyllamino; (hydroxyCy-s-alkyl)(Cy-s-alkyllaminoC-s-alkyl; pyrrolidinyiCi-¢-alkoxy;
pyrazolyl; thiopyrazolyl; pyrazolyl substituted with two substituents selected from Ci--
alkyl and trihaloCy-¢-alkyl; pyridinyl; pyridinyl substituted with Cy-s-alkoxy or aryl;
pyrimidinyl; quinolinyl; phenyl; and phenyl substituted with one, two or three substituents
independently selected from halo, amino, Ci--alkyl, C-g-alkoxy, hydroxyC-s-alkyl,
trifluoromethyl, trifluoromethyloxy, hydroxylCy-s-alkoxyCi-s-alkyloxy, aminoCi-s-alkyloxy,
di(Cy-s-alkyllaminoCy-4-alkoxy, di(Cy-s-alkyl)amino, piperidinylCy-s-alkoxy, pyrrolidinylCy-y-
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[0106]

alkyloxy, aminosulfonylpiperazinyl, aminosulfonylpiperazinylCy-s-alkyl, di(Cy-
alkyhaminosulfonylpiperazinyl, di(Cy-s-alkyl)aminosulfonylpiperazinylC,-s-alkyl, hydroxyC-4-
alkylpiperazinyl, hydroxyCi--alkylpiperazinylCy-s-alkyl, Cy-s-alkyloxypiperidinyl, Cy-¢-
alkyloxypiperidinylCy-g-alkyl, hydroxyCi-s-alkyloxyCi-s-alkylpiperazinyl, hydroxyCi-s-alkoxyCi-
ralkylpiperazinylCy-4-alkyl, (hydroxyCy-s-alkyl)(Cy-s-alkyl)amino, (hydroxyCi-s-alkyl)(Cy=-
alkyllaminoCs-s-alkyl, pyrrolidinylCy-4-alkoxy, morpholinyICi-s-alkyloxy, morpholinylCy-s-alkyl,
Crs-alkylpiperazinylCy-s-alkoxy, Ci-s-alkylpiperazinylCy-s-alkyl, hydroxyCi-s-alkylamino,
di(hydroxyC-s-alkyllamino, di(Cy-s-alkyl)aminoC;-s-alkylamino, aminothiadiazolyl,
aminosulfonylpiperazinylC,-s-alkyloxy, and thiophenylCy-s-alkylamino.

In another embodiment of the compound according to paragraph [0098],

tis 0;

R*?is hydrogen, halo, hydroxy, amino, nitro, Cy-s-alkyl, Cy-c-alkoxy, trifluoromethyl or di(Cy--
alkyl)amino;

-L-is a direct bond or a bivalent radical selected from Cy-g-alkanediyl, amino and carbonyl;

R'* is hydrogen, hydroxy, amino, hydroxyCi-s-alkyl, Cis-alkyl, Ci-g-alkoxy, arylCi-salkyl,
aminocarbonyl, aminoCy-s-alkyl, Ci-c-alkylaminoCi-s-alky! or di(Cl-6alkyl)aminoCi-s-alkyl;

the A ring is a radical selected from (a-1), (a-3), (a-4), (a-5), (a-6), (a-7), (a-8), (a-9), (a-10), (a-
11), (a-12), (a-13), (a-14), (a-15), (a-16), (a-17), (a-18), (a-19), (a-20), (a-21), (a-22), (a-23),
(a-24), (a-25), (a-26), (a-28), (a-29), (a-30), (a-31), (a-32), (a-33), (a-34), (a-35), (a-36), (a-
37), (a-38), (a-39), (a-40), (a-41), (a-42), (a-44), (a-45), (a-46), (a-47), (a-48) and (a-51);

each s is independently 0, 1, 2, 3 or 4;

R® is hydrogen; halo; hydroxy; amino; nitro; trihaloC-g-alkyl; trihaloCy-s-alkyloxy; Ci-g-alkyl; C;-
e-alkyloxy; Ci-s-alkylcarbonyl; Cy-s-alkyloxycarbonyl; Ci-g-alkylsulfonyl; hydroxyCi-e-alkyl:
aryloxy; di(Cy-s-alkyllamino; cyano; thiophenyl; furanyl; furanyl substituted with hydroxyC-
s-alkyl; benzofuranyl; imidazolyl; oxazolyl; oxazolyl substituted with aryl and Ci--alkyl; Cy-¢-
alkyltriazolyl; tetrazolyl; pyrrolidinyl; pyrrolyl; morpholinyl; Cy-s-alkylmorpholinyl;
piperazinyl; Ci-s-alkylpiperazinyl; hydroxyCi-s-alkylpiperazinyl; Cy-¢-alkyloxypiperidinyl:
pyrazoly; pyrazolyl substituted with one or two substituents selected from Cy-s-alkyl and
trihaloCy-e-alkyl; pyridinyl; pyridinyl substituted with Cy-¢-alkyloxy, aryloxy or aryl;
pyrimidinyl; quinolinyl; indole; phenyl; and phenyl substituted with one or two substituents
independently selected from halo, Cy-¢-alkyl, Ci-s-alkyloxy and trifluoromethyl;

48



WO 2005/030705 PCT/US2004/031591

R® is hydrogen; halo; hydroxy; amino; nitro; trihaloC,-g-alkyl; trihaloCy-s-alkyloxy; Cr-e-alkyl: C;-
s-alkyloxy; Cy-g-alkylcarbonyl; Ci-¢-alkyloxycarbonyl; Ci-e-alkylsulfonyl; hydroxyCi--alkyl;
aryloxy; di(Cy-s-alkyllamino; cyano; pyridinyl; phenyl; or phenyl substituted with one or two
substituents independently selected from halo, Cy-s-alkyl, Ci-s-alkyloxy and tirfluoromethyl;
and

the central moiety

/—(CHa)n

N —

Z
/

is optionally bridged (i.e., forming a bicyclic moiety) with an ethylene bridge.

[0107]  In another embodiment of the compound according to paragraph [0098],
nis1or?2;
tis0,1or2;
~ Zis nitrogen;

R'2 is hydrogen, nitro, Crs-alkyloxy, trifluoromethyl, di(Cy-s-alkyl)amino, hydroxyamino or
naphtalenylsulfonylpyrazinyf;

-L-is a direct bond or a bivalent radical selected from Ci-s-alkanediyl, carbonyl and
aminocarbonyl; |

each R' represents a hydrogen atom; \

R is hydrogen, hydroxyC--alkyl, aminocarbonyl, hydroxyaminocarbonyl or di(C--
alkyl)aminoC1-¢-alkyl;

the Aring is a radical selected from (a-1), (a-7), (a-9), (a-10), (a-12), (a-14), (a-19), (a-20), (a-
21), (a-22), (a-23), (a-30), (a-34), (a-49) and (a-50);

each s is independently 0, 1, 2 or 5;

each R® and R® is independently selected from hydrogen; halo; nitro; trihaloC;-¢-alkyl:
trihaloCy--alkyloxy; Ci-e-alkyl; Ci-e-alkyloxy; Cy-g-alkylsulfonyl: (ary)(Cy-s-alkyhamino:
arylsulfonyl; aryloxy; arylCys-alkenediyl; di(Cy-s-alky)amino; thiophenyl: thiophenyl
substituted with di(C;-e-alkyl)aminoCy--alkyl(Cy-s-alkyl)aminoCi-g-alkyl, di(Cy-s-alkyl)aminoC;-
salkyl, Cr-g-alkylpiperazinylCy-s-alkyl, hydroxyCi--alkylpiperazinylCi-¢-alkyl, hydroxylC1-s
alkyloxyC,-s-alkylpiperazinylCy-¢-alkyl, di(Cy-s-alkyl)aminosulfonylpiperazinyIC1-c-alkyl, C1--
alkyloxypiperidinylCy-s-alkyl, morpholinyICy-s-alkyl, hydroxyC,-s-alkyl(C -s-alkyl)aminoCy--
alkyl, or dithydroxyCy-s-alkyllaminoCy-e-alkyl; furanyl; oxazolyl; pyrrolyl; pyrazolyi: pyridinyl;
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pyridinyl substituted withCy-¢-alkyloxy; quinolinyl; indolyl; phenyl; and phenyl substituted
with one, two or three substituents independently selected from halo, amino, Cy-¢-alkyl,
Cr-¢-alkoxy, hydroxyCi--alkyl, trifluoromethyl, trifluoromethyloxy, di(Ci-s-alkyl)aminoCi--
alkyloxy, di(C1 4alkyl)amino, di(Cq-4-alkyl)aminoCi-s-alkyl, di(Ci-s-alkyllaminoCi-s-alkyl(Cy-4-
alkyl)amino, di(C;-s-alkyllaminoC-s-alkyl(C1-s-alkyl)aminoCy-s-alkyl,
hydroxyl4alkylpiperazinylCy--alkyl, hydroxyCi-s-alkyloxyCi-s-alkylpiperazinylCy-s-alkyl,
dithydroxyCi-s-alkyllaminoCi-s-alkyl, pyrrolidinylCi-s-alkyl, pyrrolidinylCy-4-alkoxy,
morpholinylCy-s-alkyloxy, and morpholinylCy-4-alkyl, and Cy-s-alylpiperazinylCy-s-alkyl, and
the central moiety

/—(CHa)n
\__/

is optionally bridged (i.e., forming a bicyclic moiety) with a methylene bridge.
[0108] In another embodiment of the compound according to paragraph [0098],

nis1or2;

tis O or 2;

Z is nitrogen;

R'? is hydrogen;

- s a direct bond;

each R® is hydrogen;

R is hydrogen;

the Aring is a radical selected from (a-1), (a-9), (a-19), (a-20), (a-21), (a-22), (a-23), (a-49) and
(a-50); |

each s is independently 0, 1, 2 or 5; ,

each R® and R® is independently selected from hydrogen; halo; trihaloCy-¢-alkyl; trihaloCy-¢-
alkyloxy; Cy-e-alkyl; Ci-s-alkyloxy; arylCos-alkenediyl; di(Ci-s-alky)amino; thiophenyl;
thiophenyl substituted with di(Ci-g-alkyl)aminoC-g-alkyl(C;-¢-alkyl)aminoCi-g-alkyl di(C1-¢-
alkyllaminoC;-g-alkyl, Ci-s-alkylpiperazinylC-¢-alkyl, hydroxyCi-s-alkylpiperazinylCi--alkyl,
hydroxyCi-¢-alkyloxyCq-s-alkylpiperazinylCi-g-alkyl, Ci-¢-alkyloxypiperidinylCy-s-alkyl,
morpholinylC;-g-alkyl, hydroxyCi-¢-alkyl(Ci-¢-alkyllaminoCi-g-alkyl, or di(hydroxyC-¢-
alkyllaminoCs-g-alkyl; furanyl; oxazolyl; pyrazolyl; pyridinyl; pyridinyl substituted with Cy-¢-
alkyloxy; quinolinyl; indolyl; phenyl; and phenyl substituted with one, two or three

50



WO 2005/030705 PCT/US2004/031591

[0109]

[0110]

substituents independently selected from halo, amino, Ci-s-alkyl, Ci-s-alkyloxy, hydroxyCs-
alkyl, trifluoromethyl, trifluoromethyloxy, di(Cy-s-alkyl)aminoCi-s-alkyloxy, di(Ci-s-
alkyl)amino, di(Ci-s-alkyl)aminoCi-s-alkyl, di(Cy-s-alkyl)aminoC;-s-alkyl(C;-s-alkyl)aminoCy--
alkyl, hydroxyCi-s-alkylpiperazinylCy-s-alkyl, hyroxyCi-s-alkyloxyCi-s-alkylpiperazinylCy-s-alkyl,
dithydroxyCi-s-alkylaminoCi-s-alkyl, pyrrolidinylCi-s-alkyl, pyrrolidinylCi-s-alkyloxy,
morpholinylC1-s-alkyloxy, morpholinylCy-s-alkyl, and Ci-s-alkylpiperazinylCi-s-alkyl, and

the central moiety
/—(CHa)n
N Z—

__/
is optionally bridged (i.e., forming a bicyclic moiety) with a methylene bridge.
In another embodiment of the compound according to paragraph [0098],

nis1;

tis 0;

Z is nitrogen;

R'?is hydrogen;

-L-is a direct bond;

each R is hydrogen;

R'* is hydrogen;

the A ring is radical selected from (a-1) and (a-20);

each s is independently O or 1;

each R® and R® is independently selected from hydrogen; thiophenyl; thiophenyl substituted

with di(C-s-alkyl)aminoCy-s-alkyl, or Cy-s-alkylpiperazinylCy-¢-alkyl; furanyl; phenyl; and
phenyl substituted with one substituents independently selected from di(C;-4-
alkyl)aminoCy-s-alkyloxy, di(Cy-s-alkyl)amino, di(C;-s-alkyl)aminoCy-s-alkyl, di(C;-s-
alkyl)aminoCi-s-alkyl(C1-s-alkyl)aminoCy-s-alkyl, pyrrolidinylCy-¢-alkyl, pyrrolidinylC;-s-alkyloxy
and Ci-s-alkylpiperazinylCi-s-alkyl.

In the compounds of paragraphs [0098] - [0109], R*, R?, R?, and R* are preferably as

defined in paragraphs [0048] and [0049]. In other embodiments of the compounds of paragraphs
[0098] - [0109], R, R?, R®, and R* are all H. Other preferred embodiments of the compounds of
paragraph [0098] - [0109] include the compounds of pages 21 and 22 and Table F-1 of WO
03/076422 in which the terminal hydroxamic acid moiety (HO-NH-C(O)- } is replaced with
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R1
N
R3<:I_.

R4

wherein @, R', R?, R®, and R* are as defined in accordance with paragraph [0046], and preferably
[0048] and [0049].

[0111] Inparagraphs [0098] - [0110] the definitions in paragraphs [0112] - [0114] supplement
the definitions in paragraphs [0020] - [0042]. To the extent there are any inconsistencies between
the definitions in paragraphs [0020] - [0042] and in paragraphs [0112] - [0114], the definitions in
paragraphs [0112] - [0114] take precedence for the compounds of paragraphs [0098] - [0110]
only. |

[0112] Halo is generic to fluoro, chloro, bromo and iodo; Ci--alkyl defines straight and branched
chain saturated hydrocarbon radicals having from 1 to 4 carbon atoms such as, e.g., methyl, ethyl,
propyl, butyl, 1-methylethyl, 2-methylpropyl and the like; Cy-s-alky includes Ci-s-alkyl and the higher
homologues thereof having 5 to 6 carbon atoms such as, for example, pentyl, 2-methylbutyl, hexyl,
2-methylpentyl and the like; Ci-¢-alkanediyl defines bivalent straight and branched chained saturated
hydrocarbon radicals having from 1 to 6 carbon atoms such as, for example, methylene, 1,2-
ethanediyl, 1,3-propanediyl 1,4-butanediyl, 1,5-pentanediyl, 1,6-hexanediyl and the branched isomers
thereof such as, 2- methylpentanediyl, 3-methylpentanediyl, 2,2-dimethylbutanediyl, 2,3-
dimethylbutanediyl and the like; trihaloCy-¢-alkyl defines Ci-s-alkyl containing three identical or different
halo substituents for example trifluoromethyl; Cos-alkenediyl defines bivalent straight and branched
chain hydrocarbon radicals containing one double bond and having from 2 to 6 carbon atoms such
as, for example, ethenediyl, 2-propenediyl, 3-butenediyl, 2-pentenediyl, 3-pentenediyl, 3-methyl-2-
butenediyl, and the like; aryl defines phenyl, and phenyl substituted with one or more substituents
each independently selected from halo, Cy-s-alkyl, Ci-g-alkyloxy or trifluoromethyl, cyano,
hydroxycarbonyl; aminoaryl defines aryl substituted with amino; Cs-10-cycloalkyl includes cyclic
hydrocarbon groups having from 3 to 10 carbons, such as cyclopropyl, cyclobutyl, cyclopentyl,
cyclopentenyl, cyclohexyl, cyclohexenyl, cycloheptyl, cyclooctyl and the like.

[0113]  The term "another Zn-chelating group” refers to a group which is capable of interacting

with a Zn®*-ion, which can be present at an enzymatic binding site.
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[0114]  The N-oxide forms of the compounds of paragraph [0098] comprise those compounds
wherein one or several nitrogen atoms are oxidized to the so-called N-oxide, particularly those N-

oxides wherein one or more of the piperidine-, piperazine or pyridazinyl-nitrogens are N-oxidized.

[0115]  Inanother embodiment, the invention comprises compounds of the following structural

formula (5):
R! 14
R% \ JCJ)\Q_X T(CH )
/ N7 NS /12N
R3G=( H —N  Z—R®
iy Xl_y/ \__/
R12
or a pharmaceutically acceptable salt thereof, wherein
® is -NH, or -OH;

Ris H or as defined in paragraph [0046];
R? R, and R* are as defined in paragraph [0046];

nis 0, 1, 2 or 3 and when n is 0 then a direct bond is intended:

-~
< —CR

Q is nitrogen or s N ,or

i R
Xis nitrogen or | ;

—
Y is nitrogen or x;
. —CH
Z is nitrogen or >~

(5)

—CH__ .

2

R is selected from the group consisting of hydrogen, halogen, -NH,, nitro, hydroxy, aryl, heterocyclyl,
CsCecycloalkyl, heteroaryl, C1-Crakyl, haloalkyl, C;-Cr-alkenyl, C,-Cr-alkynyl, Cy-Cracyl, C-Cy-
alkyl-aryloxy, C1-C7-alkyl-arylsulfanyl, C,-Cs-alkyl-aryisulfinyl, C1-C;-alkyl-arylsulfonyl, Cy-C-alkyl-
arylaminosulfonyl, C,-C;-alkyl-arylamine, C1-C-alkynyl-C(O)-amine, C1-Cr-alkenyl-C(O)-amine, C;-C-
alkynylR®, C;-Cr-alkenyl-R® wherein R® is hydrogen , hydroxy, amino, C;-Cr-alkyl or C1-C;-alkoxy;
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R'? is hydrogen, halo, hydroxy, amino, nitro, C.salkyl, Cy.galkyloxy, trifluoromethyl,
di{Cy.salkylamino, hydroxyamino or naphtalenylsulfonylpyrazinyl;

R?® is hydrogen, Cy.galkyl, arylCs.alkenediyl, furanylcarbonyl, naphtalenylcarbonyl,
-C(O)phenyIR’, C, salkylaminocarbonyl, aminosulfonyl, arylaminosulfonyl,
aminosulfonylamino, di{C,.¢alkyl)aminosulfonylamino, arylaminosulfonylamino,
aminosulfonylaminoCi.salkyl, di(Cy.salkylJaminosulforylaminoC.salkyl,
arylaminosulfonylaminoC.salkyl, di(Cy.¢alkylaminoC, salkyl,
Ci-izalkylsulfonyl, di(C,.calkyl)aminosulfonyl, trihaloC,.galkylsulfonyl,
di(aryl)Cy.salkylcarbonyl, thiophenylCy.salkylcarbonyl, pyridinylcarbonyl or
arylC,.¢alkylcarbonyl
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wherein each R” is independently selected from phenyl; phenyl substituted with
one, two or three substituents independently selected from halo, amino, C;.galkyl,
Ci.galkyloxy, hydroxyCi.salkyl, hydroxyCy.4alkyloxy, aminoCy.4alkyloxy,
di(Cy.salkyl)aminoCy.qalkyloxy, di(C;.salkyl)aminoC;.¢alkyl,
di(Cy.galkyl)aminoCy.galkyl(Cy.galkyl)aminoC.galkyl,
hydroxyC,.qalkylpiperazinylCy_jalkyl, Cy.q4alkyloxypiperidinylC,_4alkyl,
hydroxyC;.qalkyloxyC;.qalkylpiperazinyl, Cy.4alkylpiperazinylCy_salkyl,
di(hydsoxyCy.qalkyl)aminoC;y _qalkyl, pyrrolidinylC;.4alkyloxy,
morpholinylCy_salkyloxy, or morpholinylCj_salkyl; thiophenyl; or thiophenyl
substituted with di{Cy.4alkyDaminoCy_salkyloxy, di(Cy.alkyl)aminoCy_galkyl,
di{C,.galky)aminoC,.¢alkyl(C.salkyl)aminoC.galkyl, pyrrolidinylC;_salkyloxy,
Ch.4alkylpiperazinyiCj_4alkyl, di(hydroxyCy.4alkyl)aminoC)_4alkyl or
morpholinylCy.4alkyloxy.

R* is hydrogen, hydroxy, amino, hydroxyC,.galkyl, C;.salkyl, Cr.galkyloxy,
arylC.galkyl, aminocarbonyl, hydroxycarbonyl, aminoC;.salkyl,
aminocarbonylCy_galkyl, hydroxycarbonylC.galkyl, hydroxyaminocarbonyl,
Ci.galkyloxycarbonyl, Cy.galkylaminoC.galkyl or di(Cy.gatkyl)aminoCy_galkyl;

when R3¢ R!* are present on the same carbon atom, R gR!“ together may form a
bivalent radical of formula
-C(0)-NH-CH,-NR'°- (a-1)
wherein R'%is hydrogen or aryl;

when R” &R are present on adjacent carbon atoms, R™ &R together may form a
bivalent radical of formula
=CH-CH=CH-CH= - {b-1)

aryl in the above is phenyl, or phenyl substituted with one or more substituents each
independently selected from halo, Cy.salkyl, Cy.salkyloxy, trifluoromethyl, cyano or
hydroxycarbonyl.

[0116] In some embodiments of the compound according to paragraph [0115], one or more of

the following restrictions apply:
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nis 0 orl;
T S ~ /
Qis Ci-l ) _CR\ , or _—CH\ ;

R s hydrogen or nitro;

R is Cyalkyl, arylCy galkenediyl, furanylcarbonyl, naphtalenylcarbonyl,
C.salkylaminocarbonyl, aminosulfonyl,
di(Cy.galkylyaminosulfonylaminoC;.salkyl,
di(Cy-salkyl)aminoCi.¢alkyl, Cr.ipalkylsulfonyl, di(Cy.alkyl)aminosulfonyl,
trihaloCi.galkylsulfonyl, di(aryl)C,.¢alkylcarbonyl, thiophenylCy.¢alkylcarbonyl,
pyridinylcarbonyl or arylC, galkylcarbonyl;

R4 is hydrogen; ,

when R™&R' are present on the same carbon atom R' &R together may form a
bivalent radical of formula (a-1) wherein R'%is aryl;

when R“ &R are present on adjacent carbon atoms R &R together may form a
bivalent radical of formula (b-1),

[0117]  Inanother embodiment of the compound according to paragraph [0115], , one or more

of the following restrictions apply::

nis i —c  —cCRrR” —CH/
Qis ~ , N ,or ~
Z is nitrogen;

R is hydrogen;
R™  is naphtalenylcarbonyl, Cy.1zalkylsulfonyl or di(aryl)C.galkylcarbonyl;
R is hydrogen.

[0118] In another embodiment of the compound according to paragraph [0115], R*2is H.
[0119] In another embodiment of the compound according to paragraph [0115];
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R?  is hydrogen, halo, hydroxy, amino, nitro, Cy.salkyl, Cygalkyloxy, trifluoromethyl
or di(Cy.calkyl)amino;

R' is hydrogen, Cy.¢alkyl, arylCa.salkenediyl, furanylcarbonyl, naphtalenylcarbonyl,
-C(O)phenylIR’, C;.¢alkylaminacarbonyl, aminosulfonyl, arylaminosulfonyl,
aminosulfonylamino, di(Cy.salkyl)aminosulfonylamino,
di(C).¢alkyDaminoCygalkyl, C zalkylsulfonyl, di(Cy.salkyl)aminosulfonyl or
pyridinylcarbonyl wherein each R? is independently selected from phenyl; phenyl
substituted with one, two or three substituents independently selected from halo,
Cr.salkyl, Cy. galkyloxy; or thiophenyl;

R is hydrogen, hydroxy, amino, hydroxyCy.galkyl, Cy.galkyl, Cygalkyloxy,
arylCy.galkyl, aminocarbonyl, aminoC)_galkyl, Cy.galkylaminoC;.galkyl or
di(C,.galkyl)aminoC.galkyl.

[0120] In some embodiments of the compound according to paragraph [0115],

R'? is hydrogen, halo, hydroxy, amino, nitro, Cy.¢alkyl, Ci.alkyloxy, trifluoromethy! or
di(C;.galkyDamino;

R" is hydrogen, Cyalkyl, arylC; salkenediyl, furanylcarbonyl, naphtalenylcarbonyl,
-C(O)phenyIR’, Cl,ﬁalkyiamimc}lrbanyi, aminosulfonyl, arylaminosulfonyl,
aminosulfonylamino, di(C,.salkyl)aminosulfonylamino,
di{C.salkyl)aminoCy galkyl, Cy.1zalkylsulfonyl, di(C,.salkyl)aminosulfonyl or
pyridinylcarbonyl wherein each R® is independently selected from phenyl; phenyl
substituted with one, two or three substituents independently selected from halo,
Ci.ealkyl, Cygalkyloxy; or thiophenyl; and

R™ is hydrogen, hydroxy, amino, hydroxyC.ealkyl, C1.alkyl, Cy_galkyloxy,
arylCy.galkyl, aminocarbonyl, aminoCy_galkyl, Cy.galkylaminoCy_galkyl or
di(C-galkyl)aminoCy.galkyl.

[0121]  In some embodiments of the compound according to paragraph [0115],
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nisQorl; Qis MC:";; : or
-NHC(O)C.qalkanediylSH; R'is hvdrogen o nitro: R®®  is Cy.galkyl,
arylCy salkenediyl, furanylcarbonyl, naphtalenylcarbonyl, Cj.galkylaminocarbonyl
aminosulfonyl, di(C;.salkyl)aminosulfonylaminoCj.galkyl,
di(Cl,sa]kyI)anﬂnoC;_ﬁa!kyl, Cz.uaiky}sulfonyl, di(C;.,;alkyI)aminﬂsulfonyl,
trihaloCy.¢alkylsulfonyl, di(aryl)C,.salkylcarbonyl, thiophenylCy.calkylcarbonyl,
pyridinylcarbonyl or arylCy.salkylcarbonyl; R'is hydrogen: when R'3 and R}  are
present on the same carbon atom R_13 & R* htfqlgzaﬂier may form a bivalent radical of
formula (a-1) wherein R'%is aryl; or when R®&R™ "are present on adjacent carbor
atoms R“ &R together may form a bivalent radical of formula (b-1).

[0122]  In some embodiments of the compound according to paragraph [0115],
""C.":
nis 1; Qis S  Zisnitrogen; p22js
hydrogen; R' is naphthalenylcarbonyl, ~ Cy.izalkylsulfonyl or
di(aryl)Cy.galkylcarbonyl; and R s hydrogen.
[0123]  Particular embodiments of the compound according to paragraph [0115] include the

following
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HD.,

jbﬁ%.
o Vatete
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RE) Y
¢ HN-Ct-
R3 \:I_

R4

wherein @, RY, R?, R?, and R* are as defined in accordance with paragraph [0046], and preferably
[0048] and [0049].

[0124] Inthe compounds of paragraphs [0115] -[0123], R', R?, R?, and R* are preferably as
defined in paragraphs [0048] and [0049], while in other embodiments of the compounds of
paragraphs [0115] -[0123], R, R?, R®, and R* are all H.

[0125] In another embodiment, the invention comprises compounds of the following structural

formula (6):
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R14

/‘I (CHo)n

O
iR A)
R15

(6)
or a pharmaceutically acceptable salt thereof, wherein

® is —-NH, or -OH;

R'is H or as defined in paragraph [0046];

R? R, and R* are as defined in paragraph [0046];

nis 0, 1, 2 or 3 and when n is 0 then a direct bond is intended:

mis 0 or 1 and when m is 0 then a direct bond is intended;

tis 0, 1, 2, 3 or 4 and when t is O then a direct bond is intended;

- d
Qisnitrogenor o | —CR_ —CH

>

g

X is nitrogen or S ;

Yis nitrogen or _C:-\\:;

R is selected from the group consisting of hydrogen, halogen, -NHj, nitro, hydroxy, aryl,
heterocyclyl, Cs-Ce-cycloalkyl, heteroaryl, C,-Cz-akyl, haloalkyl, C;-Cs-alkenyt, C1-Cs-alkynyl, C,-C5-
acyl, C1-Cy-alkyl-aryloxy, C;-Cs-alkyl-arylsulfanyl, C,-Cs-alkyl-arylsulfinyl, C,-Cs-alkyl-arylsulfonyl, C;-
Cz-alkyl-arylaminosulfonyl, C,-C7-alkyl-arylamine, C-C-alkynyl-C(O)}-amine, C,-C-alkenyl-C(O)-
amine, C1-CralkynylR®, C;-CralkenylR® wherein R® is hydrogen , hydroxy, amino, C1-C-alkyl or Cy-
Cralkoxy;
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R'? is hydrogen, halo, hydroxy, amino, nitro, Cy.galkyl, Cy.salkyloxy, trifluoromethyl,
di(Cysalkyl)amino, hydroxyamino or naphtalenylsulfonylpyrazinyl;

-L- 18 a direct bond or a bivalent radical selected from Cy.galkanediyl,
Cy-galkanediyloxy, amino, carbonyl or aminocarbonyl;

eachR¥is independently represents a hydrogen atom and one hydrogen atom can be

replaced by a substituent selected from aryl;

R™ is hydrogen, hydroxy, amino, hydroxyCi.galkyl, Cy.galkyl, Cy.galkyloxy,
arylCy.salkyl, aminocarbonyl, hydroxycarbonyl, aminoCy.salkyl,
aminocarbonylCy_galkyl, hydroxycarbonylCy.galkyl, hydroxyaminocarbonyl,
Ci.galkyloxycarbonyl, Cy.galkylaminoCi.galkyl or di(Cy.¢alkylyaminoCy.galkyl;

RS s hydrogen, Cy.gallkyl, Cs.1ocycloalkyl, hydroxyCy.salkyl, Cy.galkyloxyCy.galkyl,
di{Cy.salkylyaminoCy.galkyl or aryl;

is a radical selected from

(a-1) (a-2) (a-3} (a-4)
/”)s /f“*‘v)S s H/R O
N, 4 “\.Nf\ i
v G U
a-5) (a-6) @7 @8
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wherein each s is independently 0, 1, 2, 3,4 or 5;
each RS and R’ are independently selected from hydrogen; halo; hydroxy; amino; nitro;
trihaloC.galkyl; trihaloCy.galkyloxy; Ci.alkyl; C1-salkyi substituted with aryl and
Cs.qgeycloalkyl; Cr.galkyloxy; CigalkyloxyCi.galkyloxy; Cy.ealkylcarbonyl;
C1-galkyloxycarbonyl; Cy.galkylsulfonyl; cyanoCi.galkyl; hydroxyCy.galkyl;
hydroxyCi.galkyloxy; hydroxyCygalkylamino; arrﬁnoC;-ﬁaikyloxy;
di(Cy.galkyDaminocarbonyl; dithydroxyCy.galkyl)amino; (aryl)(Cy.galkyl)amino;
di(Cy.galkyDaminoCy.galkyloxy; di(Cy.galkyl)aminoCy.galkylamino;
di(Cy.¢alkyDaminoC.galkylaminoCy_galkyl; arylsulfonyl; arylsulfonylamino;
aryloxy: aryloxyCi.galkyl; arylCy galkenediyl; di(Cy.galkylamino;
di(Cl-ﬁa;{kyl)anﬁnaCmaﬂcyl; cii(C1,5aﬂcyl}amino(ﬂg,ﬁalky1)amim;
di{C.galkyl)amino(Cy.galkyDaminoC, galkyl;
di{Cy.galkylaminoC;.salkyl(C;galkyDamino;
di(Cy_galkylaminoCy_galkyl(Cy.galkyDaminoCy.galkyl;
aminosulfonylamino(C,.galkylamino;
aminosulfonylamino(C;.galkyhaminoCy galkyl;
di{Cy.¢allkcyDaminosulfonylamino(Cy.galkyl)aming;
di(Cy.galkyl)aminosulfonylamino(Cy.galkyl)aminoCy.galkyl; cyano; thiophenyl;
thiopheny} substituted with di(Cy.galkyl)aminoCq.salkyl(Cy.¢alkylaminoCy.galkyl,
di(Cy_galkylyaminoCy.galkyl, Cy.galkylpiperazinylCy.galkyl,
hydroxyC.galkylpiperazinylCy_galkyl,
hydroxyCi.galkyloxyCr.salkylpiperazinylCy.ealkyl,
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di(C 1-6alicy};)mninosuifanylpi?arazinylc 1-galkyl,

Ci.galkyloxypiperidinyl, Cy_salkyloxypiperidinylC;.gatkyl, morpholinylCy salkyl,
hydroxyCy.galkyl{Cy.gallyl)aminoCy.galkyl, or dihydroxyCi.salkyl)aminoCj.galkyl;
furanyl; furanyl substituted with hydroxyCy.gallkyl; benzofuranyl; imidazolyl;
oxazolyl; oxazolyl substituted with aryl and Cy.galkyl; Cy.galkyliriazolyl; tetrazolyl;
pyrrolidinyl; pyrrolyl; piperidinylCy.galkyloxy; morpholinyl; Cy.galkylmorpholinyl;
morpholinylCy.galkyloxy; )

morpholinylCy.galkyl; morpholinylCy. galkylamino;

morpholinylCy galkylaminoCy.galkyl; piperazinyl; Crgalkylpiperazinyl;
C1.galkylpiperazinylC,.galkyloxy; piperazinylCy.galkyl;
naphialenylsulfonylpiperazinyl; naphtalenylsulfonylpiperidinyl; naphtalenylsulfonyl;
C-galkylpiperazinylC;.galkyl; Cy.galkylpiperazinylCy.galkylamino;
C.galkylpiperazinylCy.galkylaminoCy.galkyl; Cy.galkylpiperazinylsulfonyl;
aminosulfonylpiperazinylCy.galkyloxy; aminosulfonylpiperazinyl;
aminosulfonylpiperazinylCj.galkyl; di(Cj.galkylyaminosulfonylpiperazinyl;
di(Cy.galkyl)aminosulfonylpiperazinylCy galkyl; hydroxyCi.salkylpiperazinyl;
hydroxyCi.galkylpiperazinylCy.galkyl; C;.salkyloxypiperidinyl;
C1-galkyloxypiperidinylC,_galkyl; piperidinylaminoCy.galkylamino;
piperidinylaminoCy.galkylaminoCy.galkyl;
(Cy.galkylpiperidinyl)(hydroxyCi.salkyl)aminoCy satkylamino;
(Cr-galkylpiperidinyl)(hydroxyCy.salkyl)aminoCy.salkylaminoCy.galkyl;
hydroxyC;.galkyloxyCi-galkylpiperazinyl;
hydroxyCy.galkyloxyCi.galkylpiperazinylCi.salkyl;
(hydroxyC1.galkyl)(Cisalkyl)amino; (hydroxyCj.galkyl)(Cj.galkyl)aminoCy alkyl;
hydroxyC;.galkylaminoC.galkyl; dithydroxyCy galkyl)aminoCy.galkyl;
pyrrolidinylCy.galkyl; pyrrolidinylCy.galkyloxy; pyrazolyl; thiopyrazolyl; pyrazolyl
substituted with two substituents selected from Cj.galkyl or tﬁhﬂlﬂCI,ﬁalk}’I;
pyridinyl; pyridinyl substituted with Cy_salkyloxy, aryloxy or aryl; pyrimidinyl;
tetrahydropyrimidinylpiperazinyl; tetrahydropyrimidinylpiperazinylCy.galkyl;
quinolinyl; indole; phenyl; phenyl substituted with one, two or three substituents
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independently selected from halo, amino, nitro, Cy.galkyl, C;_galkyloxy,
hydroxyCj.salkyl, trifluoromethyl, trifluoromethyloxy, hydroxyCy galkyloxy,
Ci-qalkylsulfonyl, Cy4alkyloxyC.qalkyloxy, Cy4alkyloxycarbonyl,
aminoCy.4alkyloxy,

di(Cy.qalkyhaminoC;y.4alkyloxy, di(Cy.4alkyl)amino, di(Cy.4alkyDaminocarbonyl,
di(CygalkyDaminoCy.qalkyl, di{CyyalkylaminoCr.4alkylaminoCsalkyl,
di(Cy4alkyl)amino(C.4alkyl)amino, di(Cy.4atkyl)amino(C;_4alkyl)aminoC,_salkyl,
di(Cy.4alkyl)aminoCy.4atkyl{Cy_salkyDamino,

di{Cy.4alkyDaminoCy.4alkyl(C 1-4alkyl)aminoCy.galkyl,
aminosulfonylamino(Cy.4alkylyamino,
aminosulfonylamino(C;.4alkyl)aminoCy.4alkyl,
di(Cy.qalkylaminosulfonylamino(Cy.4alkyl)amino,
di(C1.4alky1)aminosulfony}amim)(ﬁ.,4aiky1)amin0(3;ﬁgalkyl, cyano,
piperidinylCy.qalkyloxy, pyrrolidinylC;.4alkyloxy; aminosulfonylpiperazinyl,
amimsu?fmnylpipemzinyiﬂ]4&11(3!1,\ di(C;.4alkyl)aminosulfonylpiperazinyl,
di(Cy.4alkyl)aminosulfonylpiperazinylCy.4atkyl, hydroxyCj.salkylpiperazinyl,
hydroxyCy.4alkylpiperazinylCy.4alkyl, Cr.4alkyloxypiperidinyl,
Ci.aalkyloxypiperidinylCy.4alkyl, hydroxyC).4alkyloxyC 1-4alkylpiperazinyl,
hydroxyCi.4alkyloxyCy.qalkylpiperazinylCy.qalkyl,
(hydroxyC.4alkyl)(Cy.4alkyl)amino, (hydroxyCi.4alkyl)(Cy.salkyl)aminoCy_salkyl,
dithydroxyCy.salkyl)amino, dithydroxyC.4alkyl)aminoCy._salkyl, foranyl, foranyl
substituted with ~CH=CH-CH=CH-, pyrrolidinylC.4alkyl, pyrrolidinylC 1-qalkyloxy,
morpholinyl, morpholinylCy_salkyloxy, morpholinylCy.salkyl,
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morpholinylC,_salkylamino, morpholinylCy.4alkylaminoCy.4alkyl, piperazinyl,
Ci.qalkylpiperazinyl, Cy.4alkylpiperazinylC;. qalkyloxy, piperazinylCy_qalkyl,
Ci.qalkylpiperazinylCy.4alkyl, CyqalkylpiperazinylC.4alkylamino,
Ci-4alkylpiperazinylCi.4alkylaminoCy.galkyl, tetrahydropyrimidinylpiperazinyl,
tetrahydropyrimidinylpiperazinylCq 4alkyl, piperidinylaminoC;.4alkylamino,
piperidinylaminoCy_4atkylaminoCy.4alkyl,
(Crqalkylpiperidinyl){hydroxyC;.4alkylaminoC;.4alkylamino,
(Cy-salkylpiperidinyl)(hydroxyCi.salkyl)aminoCy.4alkylaminoCy. 4alkyl,
pyridinylCy_qalkyloxy, hydroxyC).qalkylamino, hydroxyCi.salkylaminoCy.salkyl,
di(Cy.4alkyDaminoC;.4alkylamino, aminothiadiazolyl,
aminosulfonylpiperazinylC;.4alkyloxy, or thiophenylCy_salkylamino;

each R® and R” can be placed on the nitrogen in replacement of the hydrogen;

aryl in the above is phenyl, or phenyl substituted with one or more substituents each
independently selected from halo, Cyealkyl, Cygalkyloxy, trifluoromethyl, cyano or
hydroxycarbonyl.

[0126] In some embodiments of the compound according to paragraph [0125], one or more of
the following restrictions apply:
nis 1;
misQorl;
tis0,lor2;
/
~

Qis < , — R —CH

R'2 is hydrogen or Cy.salkyl;
-L~ is a direct bond;
R“ is hydrogen;
RY®  is hydrogen; _
is a radical selected from (a-1), (a-20), (2-25), (a-27), (a-28), (a-29), (a-41)
or (a-42);

each s is independently 0, 1, 2 or 3;
each R® is independently selected from hydrogen, halo, Cy.¢alkyl or Cy.galkyloxy.
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[0127] In other embodiments of the compound according to paragraph [0125], one or more of
the following restrictions apply:
nis 1;
misOorl;
tis 0,1 or 2;
¥ s _ /
T

R'? is hydrogen;

1 -L~ is a direct bond;
R is hydrogen;
RY™ is hydrogen;

is a radical selected from (a-1), (a-20),(a-25), (2-27), (a-28), (a-29), (a-41
or (a-42Y;
reach s is independently 0, 1, 2 or 3;
eachR®  is independently selected from hydrogen, halo, Cy.galkyl or Cy.galkyloxy.
[0128] In other embodiments of the compound according to paragraph [0125], one or more of
the following restrictions apply:
RIS " is hydrogen, Cy.galkyl, Cs.jocycloalkyl, hydroxyCi.galkyl, Cy.galkyloxyCy.galkyl
or di(Cy.galkyl)aminoCy_galkyl; ’

is a radical selected from (a-1), (a-2), (a-3), (a-4), (a-5), (a-6), (a-7), (a-8),
(2-9), (a-10), (a-11), (a-12), (a-13), (a-14), (a-15), (a-16), (a-17), (a-18), (a-19),
(a-20), (a-21), (a-22), (a-23), (a-24), (a-25), (a-26), (2-27), (a-28), (a-29), (a-30),
(a-31), (8-32), (a-33), (2-34), (a-35), (2-36), (a-37), (a-38), (a-39), (a-40), (a-41),
(a-42) (a-43) or (a-44);
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each R® and R” are independently selected from hydrogen; halo; hydroxy; amino;
nitro; trihaloCy_galkyl; trihaloCy.galkyloxy; Cygalkyl; Cy.galkyloxy;
Cr-ealkyloxyCy. galkyloxy; Cy.galkylcarbonyl; Cyi.galkylsulfonyl; cyanoCy galkyl;
hydroxyCy.galkyl; hydroxyCi.galkyloxy; hydroxyCy_galkylamino;
aminoCy.galkyloxy; di(C.galkyhaminocarbonyl; di(hydroxyC).alkyl)amino;
arylCy.galkyl)amino; di(Cy.galkyDaminoCy.galkyloxy;
di{Cy.galkyDaminoCj.galkylamino; arylsulfonyl; arylsulfonylamino; aryloxy;
arylCy-galkenediyl; di(Cy.galkylyamino; di(Cy.calkyl)aminoC) galkyl;

di(Cy.galkyDaminoC.salkyl(Ci.galkyDaminoCy.galkyl; cyano; thiophenyl;
thiophenyl substituted with di((:';.5alkyl)anﬁn001_5alkyl(01sﬁalkyl)mninoc1-@&1]5:311,
di(Cy.galkyl)aminoCy_galkyl, Cr-salkylpiperazinylCy.galkyl or
dithydroxyCy_galkyl)aminoCy.galkyl; furanyl; imidazolyl; Cy.galkyltriazolyl;
tetrazolyl; pyrrolidinyl; piperidinylC;.galkyloxy; morpholinyl;
Cy-galkylmorpholinyl; morpholinylC;.galkyloxy;

morpholinylCy.galkyl; Cy.galkylpiperazinyl; C t-salkylpiperazinylCy_salkyloxy;
Cr.galkylpiperazinylCy.galkyl; Cy galkylpiperazinylsulfonyl;
aminosulfonylpiperazinylC;_galkyloxy; aminosulfonylpiperazinyl;
aminosulfonylpiperazinylCy.galkyl; di{Cy.galkyl)aminosulfonylpiperazinyl;
di(Cy.galkylaminosulfonylpiperazinylCy.salkyl; hydroxyC;_galkylpiperazinyl;
hydroxyCy._galkylpiperazinylC).galkyl; Crealkyloxypiperidinyl;
Ci.galkyloxypiperidinylCy_galkyl; hydroxyCy -salkyloxyCy.galkylpiperazinyl;
hydroxyCy.galkyloxyC;.galkylpiperazinylC;.galkyl;
(hydroxyCy.qalkyD(Cy-galkyl)amino; (hydroxyCy.galkyl)(C.galkylaminoCygalkyl;
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pyrrolidinylCy.galkyloxy; pyrazolyl; thiopyrazolyl; pyrazolyl substituted with two
substituents selected from Cy_galkyl or trihaloCy.galkyl; pyridinyl; pyridinyl
substituted with Cy.galkyloxy or aryl; pyrimidiny}; quinolinyl; indole; phenyl;
phenyl substituted with one, two or three substituents independently selected from
halo, amino, Cy.galkyl, Cy.galkyloxy, hydroxyCi.4alkyl, trifluoromethyl,
trifluoromethyloxy, hydroxyC.qalkyloxy, Cy.4alkyloxyC 1-4alkyloxy,
aminoCy.4alkyloxy, di(Cy.salkyl)aminoC).satkyloxy, di(Cy4alkyl)amino,
di(Cy.4alkylaminoCy.zalkyl,
di{C1u4ai3¢yl}aminocz_4aikyI(CMa}kyI}aminoCMaJkyl, piperidinylC;_salkyloxy,
pyrrolidinylCy.4alkyloxy, aminosulfonylpiperazinyl,
aminosulfonylpiperazinylC;_salkyl, di(Cy_qalkyl)aminosulfonylpiperazinyl,
di(Cy4alkylaminosulfonylpiperazinylC.4alkyl, hydroxyC;.salkylpiperazinyl,
hydroxyC;_alkylpiperazinylCy._qalkyl, Cr-qalkyloxypiperidinyl,
C1.salkyloxypiperidinylCy.4alkyl, hydroxyC.4alkyloxyC;._salkylpiperazinyl,
hydroxyC.4alkyloxyC;.4alkylpiperazinylCy 4alkyl,
(hydroxyCi.4alkyl)(C;.4alkyl)amino, (hydroxyCi.4alkyl)(Cy.qatkylaminoCy 4alkyl,
pyrrolidinylCy.4alkyloxy, morpholinylCy.salkyloxy, morpholinylCy._4alkyl,
Ci-qalkylpiperazinyl, Cy_qalkylpiperazinylCy.qalkyloxy,
Cj.qalkylpiperazinylCy.qalkyl,
hydroxyCi.4alkylamino, di(hydroxyC.4alkyl)amino,
di(Cy.4alkyllaminoC. 4alkylamino, aminothiadiazolyl,
aminosulfonylpiperazinylCy.qalkyloxy, or thiophenylCy.qalkylamino.

[0129] Insome embodiments of the compound according to paragraph [0125], one or more of

the following restrictions apply:
t=0;
m=20;
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R*2  is hydrogen, halo, hydroxy, amino, nitro, Crsalkyl, Ci.calkyloxy, trifluoromethyl

or di(ClxﬁaIkyIJamim;
-L-1is a direct bond or a bivalent radical selected from Cy.galkanediyl,

Ci.galkanediyloxy, amino or carbonyl;

R " is hydrogen, hydroxy, amino, hydroxyCi.galkyl, Cy.galkyl, Cy.galkyloxy,
arylCy. galkyl, aminocarbonyl, aminoCy.galkyl, Cy.galkylaminoCy.galkyl or
di(Cy.galkyl)aminoCy.galkyl;

R® ishydrogen;

| is a radical selected from (a-1), (a-3), (a-4), (a-5), (a-6), (a-7), (2-8), (a-9),
(a-10), (a-11), (2-12), (a-13), (a-14), (a-15), (2-16), (a-17), (a-18), (a-19), (a-20),
(a-21), (a-22), (2-23), (a-24), (a-25), (a-26), (a-28), (a-29), (a-30), (a-31), (a-32),
(@-33), (2-34), (a-35), (a-36), (a-37), (a-38), (2-39), (a-40), (a-41), (2-42), (a-44),
(a-45), (a-46), (a-47), (a-48) or (a-51);

each s is independently 0, 1, 2, 3 or 4;

' R¢ is hydrogen; halo; hydroxy; amino; nitro; trihaloCy_galkyl; trihaloCy.galkyloxy;
Cy.galkyl; Cr.galkyloxy; Cy.galkylcarbonyl; Cr.galkyloxycarbonyl;
Cq.galkylsulfonyl; hydroxyCy.galkyl; aryloxy; di(Cy.alkyl)amino; cyano;
thiophenyl; furanyl; furanyl substituted with hydroxyCi.galkyl; benzofuranyl;
imidazolyl; oxazolyl; oxazolyl substituted with aryl and Cy._galkyl;
C.¢alkyltriazolyl; tetrazolyl; pyrrolidinyl; pyrrolyl; morpholinyl;
C1.¢alkylmorpholinyl; piperazinyl; Cy.galkylpiperazinyl;
hydroxyCy.galkylpiperazinyl; C;.galkyloxypiperidinyl; pyrazoly; pyrazolyl
substituted with one or two substituents selected from Cy.galkyl or trihaloCy.galkyl;
pyridinyl; pyridinyl substituted with Cy.galkyloxy, aryloxy or aryl; pyrimidinyl;
quinolinyl; indole; phenyl; or phenyl substituted with one or two substituents
independently selected from halo, Cy.galkyl, Cy.galkyloxy or trifluoromethyl;
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R” is hydrogen; halo; hydroxy; amino; nitro; trihaloCy.galkyl; trihaloCi.galkyloxy:
C1.¢alkyl; Cygalkyloxy; Cr.galkylcarbonyl; Ci.salkyloxycarbonyl; C;.
galkylsulfonyl; hydroxyCi.galkyl; aryloxy: di(Cy.galkyl)amino; cyano; pyridinyl;
phenyl; or phenyl substituted with one or two substituents independently selected
from hato, Cy_galkyl, Cy.galkyloxy or trifluoromethyl.

[0130]  In some embodiments of the compound according to paragraph [0125]:

RIS is h}'drogen, C-galkyl, Csygeycloalkyl, hydroxyCh.salkyl, Ci.salkyloxyCi.¢alkyl or
di(Cy.galkyl)aminoCi.galkyl;

_® is a radical selected from (a-1), (a-2), (a-3), (a-4), (a-5), (a-6), (a-7), (a-8),
(2-9), (a-10), (a-11), (a-12), (a-13), (a-14), (a-15),
(a-16), (a-17), (a-18), (a-19), (a-20), (a-21), (a-22), (a-23), (a-24), (a-25), (a-26),
(a-27), (a-28), (a-29), (a-30), (a-31), (a-32), (a-33), (a-34), (a-35), (2-36), (a-37),
(a-38), (a-39), (a-40), (a-41), (2-42) (a-43) or (a-44); and

each R® and R7 are independently selected from hydrogen; halo; hydroxy; amino; nitro;
trihaloC.¢alkyl; trihaloCy.galkyloxy; Crgalkyl; Cygatkyloxy;
Ci-galkyloxyCi.galkyloxy; Cy.galkylcarbonyl; Ci_galkylsulfonyl; cyanoCy.galkyl;
hydroxyCi.galkyl; hydroxyCi.galkyloxy; hydroxyCi.galkylamino;
aminoCy galkyloxy; di(Cy.galkyl)aminocarbonyl; di(hydroxyC;_galkyl)amino;
arylCy.galkyDamino; di(Cj.galkyl)aminoCy.galkyloxy;
di(Cy.galkyl)aminoCy.galkylamino; arylsulfonyl; arylsulfonylamino; aryloxy;
arylCy.galkenediyl; di(Cy.galkyl)amino; di(CygalkyDaminoC;.ealkyl;
di(C1.¢alkyhaminoC).galkyl(Cy.galkyl}aminoCy.galkyl; cyano; thiophenyl;
thiophenyl substituted with di(C}.¢alkyl)aminoC;.galkyl(C;.galkyl)aminoCy.alkyl,
di(Cy.galkyl)aminoC_galkyl, CygalkylpiperazinylCy.galkyl or
di(hydroxyCi-galkyl)aminoCy.galkyl; furanyl; imidazolyl; Cy.galkyltriazolyl;
tetrazolyl; pyrrolidinyl; piperidinylCy._galkyloxy; morpholinyl;

73



WO 2005/030705 PCT/US2004/031591

Ci.galkylmorpholinyl; morpholinylCy.galkyloxy;

morpholinylC.¢alkyl; Ci.calkylpiperazinyl; Cy.qalkylpiperazinylCy.galkyloxy;
C-salkylpiperazinylCy.galkyl; Cygalkylpiperazinylsulfonyl; ‘
arninosulfonylpiperazinylCi.galkyloxy; aminosulfonylpiperazinyl;
aminosulfonylpiperazinylCy.galkyl; di{Cy.galkyl)aminosulfonylpiperazinyl;
di(C;.galkyl)aminosulfonylpiperazinylCi.galkyl; hydroxyCy.galkylpiperazinyl;
hydroxyCy.galkylpiperazinylCy_galkyl; Cy.calkyloxypiperidinyl;
Ci.galkyloxypiperidinylCy_galkyl; hydroxyCy_salkyloxyCi.galkylpiperazinyl;
hydroxyC.galkyloxyCy.galkylpiperazinylCy.ealkyl;
(hydroxyCi.galky)(C;.galkyl)amino; (hydroxyCi.salkyl){Ci.salkylaminoCy. galky
pyrrolidinylCy.galkyloxy; pyrazolyl; thiopyrazolyl; pyrazolyl substituted with two
substituents selected from Cy.galkyl or trihaloCy.galkyl; pyridinyl; pyridinyl
substituted with Cy_galkyloxy or aryl; pyrimidinyl; quinolinyl; indole; phenyl;
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[0131]
and:

phenyl substituted with one, two or three substituents independently selected fron
halo, amino,

Cy.galkyl, Cy.galkyloxy, hydroxyCy.salkyl, trifivoromethyl, trifluoromethyloxy,
hydroxyCj.satkyloxy, Cy.4alkyloxyCy.4alkyloxy, aminoCj.4alkyloxy,
di(Cy.4alkylaminoCy-galkyloxy, di(Cy.4alkylyamino, di(Cy.4alkyl)aminoCy._zalkyl
di{Cy_salkyDaminoCy4alkyl(Cy.qalkyDaminoCy_4alkyl, pipetidinylCy.4alkyloxy,
pyrrolidinylCy.4alkyloxy, aminosulfonylpiperazinyl,
aminosulfonylpiperazinylCq.4alkyl, di(Cj4alkyl)aminosulfonylpiperazinyl,
di(Cy.4alkyl)aminosulfonylpiperazinylCy_4alkyl, hydroxyCy4alkylpiperazinyl,
hydroxyCy.qalkylpiperazinylCy.4alkyl, Cyqalkyloxypiperidinyl,
Cr-qalkyloxypiperidinylCy.4alkyl, hydroxyCi_4alkyloxyCy.4alkylpiperazinyl,
hydroxyCi.salkyloxyCi.4alkylpiperazinylCy_4alkyl,
(hydroxyCy.4alkyl)(Cy.salkyl)amino, (hydroxyCi.4alkyl}(C;.4alkyl)aminoCy.salky
pyrrolidinylC;. 4alkyloxy, morpholinylC;_4alkyloxy, morpholinylCy_salkyl,
Cy.qalkylpiperazinyl, Cy-qalkylpiperazinylCy.4alkyloxy,
Cy-qalkylpiperazinylCy.4alkyl,

hydroxyCi.4alkylamino, di(hydroxyC;.4alkylyamino,
di{Cy.4alkylyaminoCy.4alkylamino, aminothiadiazolyl,
aminosulfonylpiperazinylCj.4alkyloxy, or thiophenylCy_qalkylamino,

In some embodiments of the compound according to paragraph [0125], tis 0, mis 0

R12 is hydrogen, halo, hydroxy, amino, nitro, Cy.salkyl, Ci.salkyloxy, trifluoromethyl or
di(Cy.galkylamino;

-[.- is a direct bond or a bivalent radical selected from
Ci.galkanediyl, C;_galkanediyloxy, amino or carbonyl;

Rl¢ is hydrogen, hydroxy, amino, hydroxyCy.¢alkyl, Cy.galkyl, Cygalkyloxy,
arylCy.galkyl, aminocarbonyl, aminoCy.galkyl,
C1-ealkylaminoCy.galkyl or di(Cy galkyDaminoCy.galleyl;

R is H;

—'@ is a radical selected from (a-1), (a-3), (a-4), (a-5), (2-6), (a-7), (2-8), (a-9),
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(a-10), (a-11), (a-12), (a-13), (2-14), (a-15), (a-16), (a-17), (a-18), (a-19), (a~20),
(a-21), (a-22), (a-23), (a-24), (2-25), (2-26), (a-28), (a-29), (a-30), (a-31), (@-32),
(a-33), (a-34), (a-35), (a-36), (2-37), (2-38), (a-39), (a-40), (a-41), (a-42), (a-44),
(a-45), (a-46), (a-47), (a-48) or (a-51);
each s is independently 0, 1, 2, 3 or 4;
Rfis hydrogen; halo; hydroxy; amino; nitro; trihaloCy.galkyl; trihaloC.galkyloxy;
Cigalkyl; Cr.galkyloxy; Cy.galkylcarbonyl; Ci.ealkyloxycarbonyl;
Ci-alkylsulfonyl; hydroxyCy galkyl; aryloxy; di(C 1-6alkyl)amino; cyano;
thiophenyl; furanyl; furany! substituted with hydroxyCy.galkyl; benzofuranyl; |
imidazolyl; oxazolyl; oxazolyl substituted with aryl and Crgalkyl;
Crglkyltriazolyl; tetrazolyl; pyrrolidinyl; pyrrolyl; morpholiny;
Cy.salkylmorpholinyl; piperazinyl;
Cy.galkylpiperazinyl; hydroxyCy.galkylpiperazinyl;
Cr-salkyloxypiperidinyl; pyrazoly; pyrazolyl substituted with one or two
substituents selected from Cy.galkyl or trihaloC.galkyl; pyridinyl; pyridinyl
substituted with Cy.galkyloxy or aryl; pyrimidinyl; quinolinyl; indole; phenyi; or
phenyl substituted with one or two substituents independeritly selected from halo,
Ci-galkyl, Cy_galkyloxy or trifluoromethyl;
and R’ is hydrogen; halo; hydroxy; amino; nitro; trihaloCy.galkyl; trihaloCy.galkyloxy,
Ci.galkyl; Cy.galkyloxy; Cy.galkylcarbonyl; C.galkyloxycarbonyl;
Cisalkylsulfonyl; hydroxyCy.galkyl; aryloxy; di(Cy.galkyl)amino; cyano; pyridiny
phenyl; or phenyl substituted with one or two substituents independently selected
from halo, Cy.galkyl, Cy.galkyloxy or triftuoromethyl.

[0132] Insome embodiments of the compound according to paragraph [0125],
— ~
nisl;misQor1;tis0,1 or 2; Qis ~ O N
R'%is hydrogen or Cy.gatkyl; -L- is a direct bond;

R and RS are H;

C is a radical selected from (a-1), (2-20), (a-25), (2-27), (2-28), (a-29),
(a-41) or (2-42); each s is independently 0, 1 or 2; and each R is independently
selected from hydrogen, halo, Cy.galkyl or Cy_galkyloxy.
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[0133]  In some embodiments of the compound according to paragraph [0125],
— 7
nis I;misOor1;tis0,10r2; Qis K.~ ,or M

R'? is hydrogen; -L~ is a direct bond;

R'* and RS are H;

. is a radical selected from (a-1), (a-20), (a-27), (a-28), (2-29),
(a~41) or (a-42); each s is independently 0, 1 or 2; and each R® is independently
selected from hydrogen, halo, Cy.galkyl or Cy.galkyloxy.
[0134]  Particular embodiments of the compound according to paragraph [0125] include the

following
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M “r'Q1
iy, | o

- , LQQMEQ

B

NCL?' : g (1
H , ngﬁj(g‘:

U

in which the terminal hydroxamic acid moiety (-C(O)-NH-OH) is replaced with

wherein @, R', R?, R% and R* are as defined in accordance with paragraph [0046], and
preferably [0048] and [0049]:
[0135]  Inthe compounds of paragraph [0125] - [0134], R, R? R®, and R* are preferably as
defined in paragraphs [0048] and [0049]. In other embodiments of the compounds of paragraphs
[0125] - [0134], R, R?, R®, and R* are all H.
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[0136]  In another embodiment, the invention comprises compounds of the following structural
formula (7):

R1 R14
R2);
&V Q=X>_ Aictin
R H Q)N R @
R%% XI“Y
R'? (7)
or a pharmaceutically acceptable salt thereof, wherein

® is -NH, or -OH;
R is H or as defined in paragraph [0046];
R? R and R* are as defined in paragraph [0046];

nis0, 1,2o0r3 and whan n is 0 then a direct bond is miended

tis 0, 1 2 3 or4 and whe:n tis O then a mmt bond is mtenéed

Y is B & —cR —CH
Q 1§ m"?"ge" or . N .or N
X is nitrogen or "\: :

Y'is nitrogen or --»Cg’ .
- ‘ 'f’ ) - H"
Zisnitrogenor = ™
Ris selected from the group consisting of hydrogen, halogen, -NHj, nitro, hydroxy, aryl,

heterocyclyl, Cs-Ce-cycloalkyl, heteroaryl, C;-Cs-akyl, haloalkyl, C,-Cralkenyl, C;-C;-
alkynyl, C,-Cr-acyl, C1-Cs-alkyl-aryloxy, Ci-Co-alkyl-arylsulfanyl, Cy-Cr-alkyl-arylsulfinyl,
C1-Cy-alkyl-aryisulfonyl, C1-Cs-alkyl-arylaminosulfonyl, C1-Cs-alkyl-arylamine, C;-C-
alkynyl-C(O)-amine, C,-Cr-alkenyl-C(0)-amine, C,-Cy-alkynyl-R®, C1-Cr-alkenyR® wherein
R?is hydrogen , hydroxy, amino, C1-Cr-alkyl or C;- -Cr-alkoxy;

R'2 1s hydrogen, halo, hydroxy, amino, nitrg, Cy.¢alkyl, Crcalkyloxy, tnﬂuoromethyl
di(Cl,ﬁalkyl)armno, hydroxyamino or naphtalenylsulfonylpyrazmyl
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-L- is a direct bond or a bivalent radical selected from Cr.galkanediyl,
- Cr.gatkyloxy, amino, carbonyl or aminocasbonyl;

eachR'® independently 1ep:resents a hydrogen atom and one hydrogen atcm can be
replaced by a substituent selec:ted from aryl;

R is hydrogen, hydroxy, amino, hydroxyC;.galkyl, Cy.galkyl, Ci-¢alkyloxy,
arylCy.galkyl, aminocarbonyl, hydroxycarbonyl, aminoCj.galkyl,
ammocarbonylcj galkyl, hydroxycarbonylci galkyl, hydmxyawnocarbonyl
Cl_ga]lcyloxycarbonyl Cy-¢alkylaminoCy.galkyl or di(Cy. 6alkyl)armnoC1 salkyl;

O is a radical selected from

/*f% o /R>/m°> /R%‘
v ~oNL YN
O DG 7y

F S =
el @ @ (a-4)
[ X ' | ‘.‘ , . ' ﬁ)s . ‘ 5 . . 6)3
N : ' SNTHN - %
N 2# ' NH O ‘
@7 |
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V) o/
’S_I/N )

(a-8)

“G);_.

(a-12)



WO 2005/030705 PCT/US2004/031591

CHSA“);""‘ o
22N oY,

' #
N /'NH Y
\._.__,..ﬁ .,
(a-17) 7 (a-18) @19 =N (a-20)
/1\5)3 % % SR
l 7S ! PPN l AN ' Y\
& P av e I N
(a-21) @22) @23 (@-24) "
) 6)5‘ ' o 6)3 . ' s)s S ,6)5
Yo Yo o &a g
AN 7 j@ ‘ BN e l
. o ¥y T . DR . -
@ (@26)- : @27 e28)

(a-45) (46 (@-47) T )



WO 2005/030705 PCT/US2004/031591

B &y o

(a-49) @s0) (@-51)

wherein each s is independently 0, 1, 2, 3, 4 or 5;

eachR®andR®  are independently selected from hydrogen; halo; hydioxy; amino; nitro;
trihaloCy.galkyl; trihaloCy.galkyloxy; C;.galkyL; C;.galkyl substituted with aryl and
Cs.pgeycloalkyl; Cy.galkyloxy, C;-saikylexyci-ﬁaﬂcyloxy; C;.galkylcarbonyl;
C 1uﬁalkyie}cycarbdnyl Cy.¢alkylsulfonyl; cyanoCy.galkyl; hydroxyCi.ealkyl;
hydroxyC;-ﬁalkyloxy; hydroxyC).galkylamine; aminoCy. ﬁalkyinxy,
&(Cldﬁalkyl}mmcarbonyi dx(hydrexyt:‘;_ga]kyl)anum, (HIYD(CL(SEH{YI)MHO
di{Cy. Ga]kyi)anuno(‘l; galkyloxy; di(C;. 5alkYI)ﬂm1ﬂ0C1 52113{3!131111110,
dl(C1-f;alkyi)aunmci,.galkyiamlnoc15m1 arylsulfonyl; arylsulfonylammo,
aryloxy; aryloxycz-ﬁaﬁwi arylCq.galkenediyl; di(C). Galll{yl)ammo, '
di(Cy. ﬁalkyl)annnoclﬁﬁalkyi di(Cy.galkylamino(Cy: gaﬂcyl)mno, L
dl(CwalkyDanuno{CMalkyl}amnsfjl 5&11{3{1 ' o
{il(le salkyl}ammocl 6811()/1((31,5311{}'1)&12]1110,
dl{cluﬁﬁlkﬁ)am.iﬁ(]{:l.ﬁaﬂijﬁ(c1,53]1{}’1)&}11]11()(:1 galkyl;
!simnosulfanylannm((l‘g_ﬁaiiyl)annnn,
ammosulfnnylammo(C; 5a1ky1)axmnoci-ﬁalkyl
di(Cr.alkylaminosulfonylamino(Cy.galkyl)amino;
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dl(clht‘;&lk}d}anSUIfDHy}ﬂﬂMﬁQ(C1.&31L'}’])3m1ﬂ0c1~6a1ky1 cyano; thmphenyl
thmphenyl substitufed with dr.(CI.‘ﬁalkyl)ammof};‘ﬁalkyiﬁczuﬁalkyl}ammocmalkyl
di(Cy 5alky1)ammecl,5alkyl Cmalkylp:{)erazmyl(l; ealkyl :
hydroxyCy 5a1kylp1paraﬁmylc1,5alkyl ‘
hydroxyCy.ealkyloxyCy.salkylpiperazinylCy.galkyl,
dl(cl.ﬁﬂlk}'l)&mlIl[)SlllfQﬂ}’l}_)lPBfﬂZlﬂ}’ICj galkyl,

Ci-galkyloxypiperidinyl, Cy. 5a1kyloxyp1pendmyl(:‘1 galkyl, morghclmylcl,ﬁalky}
hydroxyCi.¢alkyl(Cr.galkylaminoCy.galkyl, or di(ﬁydmxyclr&a]kyljmum)(l;,.5alkyl
furanyl; furanyl substituted with hydroxyCy_galkyl; benzofuranyl; imidazolyl; -
oxazolyl; oﬁazolyl substituted with éryl and Cy.galkyl; Cy.galkyltriazolyl; tetrazol vl
pyrrolidinyl; pyr:mlyl piperidinylCy.galkyloxy; morpholinyl; C 1“5alkylmgrpholmy¥
morpholinylCy.galkyloxy; B ,
morpholinylCy-galkyl; morpha}inyj(?l“ﬁalkylanﬁnq;
morpholinylCy.salkylaminoC,_galkyl; piperazinyl; Cy.¢alkylpiperazinyl;

Ci.¢alkylpiperazinylCy.galkyloxy; piperazinylCy.galikyl;
naphtalenylsulfonylpiperazinyl; naphtalenylsulfonylpiperidinyl; naphtalenylsulfonyl;
Ci.galkylpiperazinylCy.galkyl; Cy.salkylpiperazinylCy.galkylamino;
C1.salkylpiperazinylCr.gallylaminoCy.galkyl; Cy.galkylpiperazinylsulfonyl;
aminosuifonylpiperazinylCy.galkyloxy; aminosulfonylpiperazinyl;
aminosulfonylpiperazinylCy.salkyl; di{Cy.galkyl)aminosulfonylpiperazinyl;
di(Cy.galkyl)aminosulfonylpiperazinylCy.galkyl; hydroxyCy.alkylpiperazinyl;
hydroxyC;.gatkylpiperazinylCy.galkyl; Cy.¢alkyloxypiperidinyl; '
Ci-galkyloxypiperidinylCy.galkyl; p1pendmylatn1nocluﬁaﬂ\y3&m1m,
pz@endmylng galkylaminoCy.galkyl; ‘
(C;,salli},rlpxpendmyi)(hydmxy&Myl)anuno&.mlkylannno,

(C1. 5alky1plpeﬁdmy1}(hydmxyc1@alkyl)mmmcl,5alkylannnocl_5alkyl
hymoxyC;-ﬁamyloxycz.5aﬂcy1p1parazmyi .
hydroxyCi.¢alkyloxyCi.galkylpiperazinylCy. ﬁ'llkYI .
(hydroxyCy.galkyl)(Cy.galkylamino; (hydroxyCy. 63]@1}(0]-631&}31}3]111110(:],63"{)71
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hyclrnxyC1 galkylaminoCy.galkyl; m(hydrcxycjuﬁaikyl)azmnocl galkyl:
pyrmhdmyl&.galkyl pyxrohdmylci,gaﬂcyloxy, pymzolyl thiopyrazolyl; pyrazoiyl ‘
substituted with two substituents selected from Crugalkyl or trihaloCy. Galkyl t
pyridinyl; pyrxdmyl substituted with C.galkyloxy, aryloxy or aryl; pynmldmyl
tctr&hyﬁopynnndmylmperazmy} tetrah}rdmpyﬂlmdmylpxperamyl(‘ig_galkyl
quinolinyl; indole; phenyl; phenyl subsnmted with ong, two or three subsutuenm
independently selected from halo, amino, nitro, Cyealkyl, Cy. galkyloxy,
hydroxyCi.qalkyl, trifluoromethyl, mﬂuommcthyloxy, hyd;:oxyC;,4alky}axy,
CMalkylsulfonyl Cy 4alkyloxyc;.4alkyloxy, Ciﬂikylcxycarbanyl
aminoCy.alkyloxy, dx(C;.4a!kyl)amno(31,4alkylnxy, dx(C1_4aikyl}aJmno,
dJ(Cl,¢aikyl)annnucarbony} dl{CMaii{yl)armmCMalkyl
dl(C]_;;&]k}'])ﬂﬂllﬂDCj 4&1}{}11811113001.4&}1(}[1 )
dl(C1.4&1L3'1)am1n0(01.4a1ky1)mno di{C;. 4a1ky1}armna(cMatkyl)ammecmalkyl K
dl(CMalkyl)a;tmnaCl 4&1]()?1{5314311(}’1)&3]1?1@, S : ‘
dl(CMalkyI)amlnoCMalkyKC;.4a1ky1)am1m(§1.4alkyl, 1'
amlmf}sulfanylanlmn(c1.4alkyl)am1m, '
a:zmmsulf&nylanunm(‘?1,4aﬂcy1)am1n0(31 galkyl,
dl(ciqalky})ﬂlﬁlﬂﬁﬁﬂffﬂﬂylﬂminﬂ{(:;.4311(}’1}&1‘£H¥10,
di(C.4alkylyaminosulfonylamino(Cy.4alkylaminoC.galkyl, cyano,
piperidinylCy_4alkyloxy, pyrrolidinylCy_salkyloxy, aﬂﬁnosulfﬂnylﬁiperazinyl,
anﬁaosulfonyipiperazinyicmalkyi, di{C14alkylaminosulfonylpiperazinyi,
di(Cy.qalkylyaminosulfonylpiperazinylCi.4alkyl, hydroxyCi.4alkylpiperazinyl,
hydroxyCi.qalkylpiperazinylCi-galkyl, Cy-salkyloxypiperidinyl,
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CraalkyloxypiperidinylCy.4alkyl, hydroxyCy.4alkyloxyCy.salkylpiperazinyl,
hydroxyCy.salkyloxyCy.galkylpiperazinylCy.4alkyl,
(hydroxyCy.4alkyl)(C; galkyDamino, (hydroxyCy 4allcy1)(014alkyl)ammncl-4alky1
dithydroxyC;.4alkylamino, di(hydroxyC;. aalkyl)aminoC.4alkyl, furanyl, faranyl
substituted with ~CH=CH-CH=CH-, pyrrolidiny}Cy.4alkyl, pyrrolidinylC;. 4a1ky1 OXY,
morpholinyl, morpholinylCj.salkyloxy, morphollnylc1.4a}kyl
morpholinylC,.4alkylamino, m@rghahnyICI.,1aikyiam1n0C;-4alkyl p1perazmy]
Cy.4alkylpiperazinyl, CMa]kylplperazmleHaikyioxy, plperaﬁnyl(fmalkﬂ
Cl.,g;alkylplperazmyl(l;.4a1kyI Cy-qalkylpiperazinylCy. salkylamino, -
C;_4aﬁiyip1perazmy161_4a1kylannno{l‘1 salkyl, te&*ahy&ropyﬂnndmylplperazmyl

| tetrahydropynnndmylplperamnymualkyl p1§endmyla1mnnﬁl 4a}kyiazmno '
piperidinylaminoCy_4alkylaminoCy.4alkyl, Y SRR :
(C1 4alkylp1peﬁdmyl)(hyd1oxyCMa]kyl)annnoC; 4alkylammo, :

' (C;.4alkylp1pendmyl)(hydmxy(l;-,;a]k}&)ammOCMaikylammoCMalkyl

l pyndmyicl 4a12§ylo’*iy

hydroxvﬂ;,¢alkylam1no, hydroxy{:f; .wlkylammcscl f;alkyl
dz(Cl_4aIkyI)annnaC1_4aIkyiam1nﬂ aﬂnnothladlamlyl ‘
mnesulfnnylpjpara?mylc 1.4a1kylcsxy, m‘ ﬂ]iﬂphﬁnyfﬁl_galkyiammo,

each R and R® can be placed on the mtrogan in replacement of the hydrogen;

aryl in the above is phenyl, or phenyl substituted with one or more suhsutuen:s aach .
, mdepandenﬂy selected from hala, Cmaikyl C; .:;alkylaxy, mﬁuaromethyl cyanc nr .
hydroxycarbunyl ‘ '

[0137]  Other embodiments of the compound according to paragraph [0136] are those in which
one or more of the following apply (wherein each of R?, R®, and R* in this paragraph corresponds to
R'2, R™, and R, respectively, in paragraph [0136)):

nis1or2;
tis 0, 1,2 or4; )
Qis S — —CH

] \,Or \s
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R? is hydrogen or nitro; :
-L- is a direct bond or a bivalent 1ad1cai selected from Cj.galkanediyl;

R* is hydrogen;

is aradlcal selected fmm (a—i) (a«z) (a-3), (a-5), (a-6), (a-11), (a~1 8},
(a-20), (a-21), (a-32), (a~33) (a-47) or (a-51);
each s is independently 0, I 2, or4; '
each RS and R® are mdependenﬁy selected from hydrogan, haln, trihaloC 1_5a1ky1

‘ Cx-salkyl' Cr.galkyl substituted with aryl and Cs.1 gc}rcloalkyl Crgalkyloxy;
Cwalkylcarbonyl benzofuranyl; naphtalenylsalfonyl pyridinyl substituted with
arylm.y, phenyl or phenyl substituted with one snhsmuent mdependently salecte& :
from hydmxyﬂmallcyl or mmphahnylcmamyl

[0138]  Other embodiments of the compound according to paragraph [0136] are those in which
one or more of the following apply (wherein each of R? R®, and R* i this paragraph corresponds to
R'?, R™, and R, respectively, in paragraph [0136]):
nis 1; . |
'tis 0,101 2; _

Q 15 "C“\’ —cr” —CH

, N ,or ~N
X is nitrogeu;
Y is nitrogen;

'R%is hydingenf

' -L- is a direct bond; S .
each R? independently represems a hydro g&n atom,
R¥is hydmgen, * ‘

M. is a radical selected from (a-6), (a-ll) (&«20) (a-47) or (a-51),

each sis independently 0, 1, or 4; :
¢ach R® and R® are independently selected from hydrogen; Cysatkyl; Cghﬁalkyioxy,

naphtalenylsulfonyl; or phenyl Substltlll‘ﬁid with hydroxyCy.qalkyl or
mmpholmylc 1-4allcyl.

[0139]  Other embodiments of the compound according to paragraph [0136] L is a direct bond.
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[0140]  Other embodiments of the compound according to paragraph [0136] are those in which
one or more of the following apply (wherein each of R?, R®, and R* in this paragraph corresponds to
R'2, R' and R, respectively, in paragraph [0136]):

tis1, 2,3, or 4,

R? is hydrogen, halo, hydmxy, amino, nitro, C,,,sallqd Cl,galkyloxy, trifluoromethyl
. or di{Cy.qalkyl)amino; .
-L- is a direct bond or a bivalent radical selected from Cpﬁﬂlkﬂll&dl}']
Cj uﬁalkanedzyioxy, amino or carbonyl;
4 is hydmgen, hydroxy, amino, hydmxyCl.ﬁ&lLyl Ci.galkyl, C;,.;alkylnxy,
&I’)"ICI.,G&?k}’] armnmarbanyt ammcrci,ﬁalkyl Cl.galkylammncl.ﬁalkyl or
d1{C1-5alky1)anun0C1 galkyl; | |

m. is & radical selected from (a-1), (a—-B), (a-4), (awﬁ) (2-6), (a-7), (a~8} (a—?),r, ~
(a-10), (a-11), (a-12), (a-13), (a-14), (a-15), (a-16), (a-17), (a-18), (2-19), (2-20),
(@-21), (3-22), (2-23), (a-24); (a-25), (a:26), (a-28), (:29), (a-30), (a-31), (2-32),
(a-33), (a-34), (2-35), (a-36), @-37), (a-38), (2-39); (a-40), (a-«.ti) (a-42) (a-44}, '
(a-45), (a-46), (ﬂ#’?), (a-48) and (a-51); e
e:ae:h s is mﬁependently 0,1,2,3 or4;

R is hydzogen, halm hydroxy, amino; mtro, tuhalocinga}kyl mhalaCl,saIkylmxy, ,
C1 galkyl; Cl_ﬁalkyiaxy Cj.galkylcarbonyl; C;,ﬁajkylﬂxycalbonyi ‘
@alkylsulfenyl hydroxyCy.galkyl; aryloxy; di(Cy.galkyDamino; cyano; . ,'

thiophenyl; furauyl furanyl substituted with hydmxyC; salkyl; banzoﬁlranyi
imidazolyl; nxazoiyl oxazolyl substituted with aryl and Cr.galkyl;
Cl_ﬁalkylmazolyl tetrazolyl; pyrrolidinyl; pyrr@lyl morphaknyl'
Ci- salkylmomholmyl piperazinyl; o ~
. Cy.galkylpiperazinyl; hydmxy(i‘;-ﬁaikylplperazmyl
Ci.galkyloxypiperidinyl; pyrazoly; pyrazolyl substituted with one or two
substituents selected from Cy.galkyl or trihaloC;. galkyl; pyndmyl, pyridinyl
 substituted with Ci. Galkylox,y, aryloxy or aryl; pyrimidinyl; quinolinyl; indole;
phenyl; or phenyl substituted with one or two substituents mdependently selected
from halo, Cy_galkyl, Cy-galkyloxy or triflucromethyl; |
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R® is hydrogen; halo; hydroxy; amino; nitro; trihaloCy.galkyl; trihaloCy.galkyloxy;
Cr.salkyl; Cygalkyloxy; Cy.alkylcarbonyl; C;.galkyloxycarbonyl;

Cr-galkylsulfonyl; hydroxyCi.galkyl; aryloxy; di(Cy.galkylamino; cyano; pyridinyl;-
phenyl; or phenyl substituted with one or two substituents independently selected
from halo, Cy_galkyl, Cr.salkyloxy or tﬂﬂuommethyl

[0141]  Other embodiments of the compound according to paragraph [0136] include those in
which the following are true (wherein each of R? R®, and R* in this paragraph corresponds to R'2, RS,
and R, respectively, in paragraph [0136]):

tis1,2,3,0r4;

Riis hydrogen, halo, hydroxy, amino, nitro, Cy 5&11{)'1 Cl,saikyloxy, tnﬂuommathyi or
di(Cr-qalkyDaming; . |
-L- is a direct bond or a bivalent rad:tcat selected fmm C;-ﬁalkanedlyl
Cy _5alkaned1ylaxy,, amino or carbcn}l o :
Ris hydrogen, hydmxy, amino, hydroxyCy.galkyl, C1 salkyl, Ci,ﬁaikyloxy, o
', myici.ﬁsﬂkyl aminocarbonyl, aminoCy.galkyl, ﬂl,saﬂcylamxnﬂcl_ﬁa]kyl or .
di(Cy. 6&11&:}'1)81111&0(31.6311{}!1 ‘ - :

is a radical selected from (a».f ), (a~3), (a-4), (3-5), (a—ﬁ) (aJ?), (a—»s), (a—9}
(a»it}} (a-11), (a-12), (a-13), (a-14), (a-15), (as16), (a—l?}, (a-18), (a-19), (d-ze)
. (a-21), (a-22), (a-23), (a-24), (2-25), (2-26), (a-28), (2-29), (a-30), (a-3 1), (a-32),
" (a-33), (a-34), (a-35), (a-36), (a-37), (aa?:S), (a~39), (a-40), (3-41) (a-42), (a-44),
© (a:45), (2-46), (a-47), (2-48) and (@51);. ~ ,
each s is independently 0, 1,2,3 or4;
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R is hydrogen; halo; hydroxy; ammo, nitro; tnhalnCl galkyl; tf]halUCI‘ﬁalkyi‘Oxy,
Ci.galkyl; Cy. salkyloxy; C;. saikylcarbonyl Cz-ﬁalkyloxycazbonyl ‘

- Cygalkylsulfonyl; hydroxyC. ;_aalkyl aryloxy; di(Ci. 5alkyl)ammo, cyano
. thiophenyl; furanyl; furanyl substituted with hydroxyCy .ﬁa}ky} benzofuranyl

s mndazcr!yl oxazolyl; exazolyl substituted with- aryl and Cl-sajkyl
CI galkyltriazolyl; tetrazol}fl pyz:mhdmyl, pyrrolyl; morpholmyl
Cy.galkylmorpholinyl; piperazinyl;

g - Cyr.galkylpiperazinyl; hydmxyCl_gallcyipzpmazmyi Ll
Cy.ealkyloxypiperidinyl; pyrazolyl; pyrazolyl substituted with one or two
substituents selected from C;_galkyl or trihaloCy.galkyl; pyridinyl; pyridiny!
substituted with Cy_galkyloxy, aryloxy or aryl; pyrimidinyl; quinolinyl; indole;
phenyl; or phenyl substituted with one or two substituents mdependenﬂy selected
from halo, Cy.galkyl, C;. salkylcmy or trxflunromemy},

® is hydrogen; halo; hydroxy; amino; nitro; trihaloC). galkyl; %nhalo(‘il,ﬁalkyloxy,

C;_-ealkyl; Cralkyloxy; Cy.galkylcarbonyl; Cy.galkyloxycarbonyl;
Ci.galkylsulfonyl; hydroxyCy.galkyl; aryloxy; di(Cy.galkyl)amino; cyano; pyridinyl;
phenyl; or pheny! substituted with one or two substituents independently selected
from halo, Cy.galkyl, Cy.galkyloxy or trifluoromethyl.

[0142]  Other embodiments of the compound according to paragraph [0136] are the following

(wherein each of R? R®, and R* in this paragraph corresponds to R'2, R*3, and R, respectively, in

paragraph [0136]):

nis1or2;

tis 1, 2 3,0r4;

e
pr—" —CH
Qis . C\ ~
R2is H or nitro:
-L- is a direct bond or a bivalent radical selected from Cy.galkanediyl; R* is,
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hydrogen; is aradmal seiacteci from (aﬁl) (a~2) (a-3), (a-5), (a-6); (a-1 I),
(a-18), (a-20), (a~21) (a-32), (a-33), (a-47) or (a-Si), each s is mdﬁpendemly 0,1,
2, or 4; each R’ and RS are mdependenﬂy selected from hydrogen; halo;
trihaloCy.galkyl; Cy.galkyl; Cy-galkyl substatuted wﬂh aryl and Cs. gcycioalkyl
Cr-galkyloxy; Cy.galkylcarbonyl; benzaﬁxranyl naphtalenylsulfonyl pyndmyl
substituted with aryloxy; phenyl; or phenyl substituted with one substituent
independently salected from hydroxyC 1..4311{}'1 or 1‘1‘1&1‘1)1103311}1101_4311(3!] ‘
[0143]  Other embodiments of the compound according to paragraph [0136] are the following
(wherein each of R% R®, and R* in this paragraph corresponds to R'2, R'3, and R%, respectively, in
paragraph [0136]);
nis 1;
t‘is Oorl; n X is nitrogen; i Y is nitrogen;

S o o
Qis _C\ , CR\ , Of CH\ ;

R is hydrogen; -L~ is a direct bond; éach R® indepenidently

represents a hydrogen atom; R* is hydrogen; - 13 a radical salected from (a-
6), (a-11), (2-20), (2-47) or (a-51); each s is mdapmdenﬂy 0, 1, or 4; and each R
and R® are independently selected from hydrogen; Cy salkyl; Cy.alkyloxy; -
naphtalenylsulfonyl; or aryl substxtuted with hydraxyci-4alkyl of
marphollnyIC;_4aiky1 ' I o ' ~

[0144]  Particular embodiments of the compound according to paragraph [0136] include the
following

HO-. s
3 N . . * <y
% ol . ' b
« \
. :
,

; ,D‘Dﬁp
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. ‘ o H
. N "

; % Hmﬁ
‘ N o = :

in which the terminal hydroxamic acid moiety (-C(O)-NH-OH) is replaced with
» . ‘

R3Y H T
&N N-Ci-
R3\:I‘;

R

wherein @, R', R% R®, and R* are as defined in accordance with paragraph [0046], and preferably
[0048] and [0049]:
[0145]  Inthe compounds of paragraphs [0136] - [0144], RY, R?, R®, and R* are preferably as
defined in paragraphs [0048] and [0049]. In other embodiments of the compounds of paragraphs
[0136] - [0144], R, R?, R?, and R* are all H.
[0146] In another embodiment, the invention comprises compounds of the following structural
formula (8):
R! R14
D N e GO
ROl g H XI 12/>—N\_/Z—C(R1 3)2)t-N—§——®
R (8)

ora pharméceutically acceptable salt thereof, wherein

® is -NH, or —OH;

R is H or as defined in paragraph [0046];

R? R® and R* are as defined in paragraph [0046];

95



WO 2005/030705 PCT/US2004/031591

nis 0, 1, 2 or 3 and when n is O then a direct bond is intended;

tis 0, 1, 2, 3 or 4 and when t is 0 then a direct bond is intended:;
- - /

Qisnitrogenor , R Lo CH_ ;

O Y
Xis nitrogen or N ;

R o
Yis nitrogen or N ;

Je—— L

Z is nitrogen or ~;

Ris selected from the group consisting of hydrogen, halogen, -NH,, nitro, hydroxy, aryl, heterocyclyl,
CsCa-cycloalkyl, heteroaryl, C1-Cr-akyl, haloalkyl, C1-Cr-alkenyl, C,-Cr-alkynyl, C,-Co-acyl, Ci-Cy-
alkyk-aryloxy, C1-C7-alkyl-arylsulfanyl, C,-Co-alkyl-arylsulfinyl, C;-C,-alkyl-arylsulfonyl, C1-Cr-alkyl-
arylaminosutfonyl, C1-Cr-alkyl-arylamine, Cy-Cr-alkyny-C(O)}-amine, C;-Cr-alkenyl-C(O)}-amine, C;-C-
alkynylR®, C1-Cr-alkenyl-R® wherein R? is hydrogen , hydroxy, amino, C;-C;-alkyl or C1-Cralkoxy;

R'? is hydrogen, halo, hydroxy, amino, nitro, Cy.galkyl, Cy.¢alkyloxy, trifluoromethyl,

di(C,.salkyl)amino, hydroxyamino or naphtalenylsulfonylpyrazinyl;

each R™ independently represents a hydrogen atom and one hydrogen atom can be
replaced by a substituent selected from aryl;

R'* is hydrogen, hydroxy, amino, hydroxyCj.galkyl, C).galkyl, Cy.galkyloxy,
arylCy_galkyl, aminocarbonyl, hydroxycarbonyl, aminoCy.galkyl,
aminocarbonylCy.galkyl, hydroxycarbony!Cy.¢alkyl, hydroxyaminocarbonyl,
Ci.galkyloxycarbonyl, Cy.galkylaminoC;.galkyl or di(Cy_galkyl)aminoC_galkyl;

R'® is hydrogen, Cy.galkyl, Cs.iocycloalkyl, hydroxyCi.galkyl, Cy.galkyloxyC.galkyl,
di(Cy.galkyl)aminoC.galkyl or aryl;
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wherein each s is independently 0, 1, 2, 3, 4 or 5;

each R® and R are independently selected from hydrogen; halo; hydroxy; amino; nitro;
trihaloCy.galkyl; trihaloCy.salkyloxy; Cy.galkyl; Cy.galkyl substituted with aryl and
Cs.jocycloalkyl; Cp.galkyloxy; Cy.galkyloxyC . galkyloxy: Ci.galkylcarbonyl;
C1-salkyloxycarbonyl; Cy.galkylsulfonyl; cyanoCy.galkyl; hydroxyCi.galkyl;
hydroxyC,.galkyloxy; hydroxyC.alkylamino; aminoC).galkyloxy;
di(Cy.gatkyDaminocarbonyl; dihydroxyC.galkyl)amino; (aryl)(Cy.galkyl)amino;
di(Cy_galkyl)aminoCy_galkyloxy; di(C;.galkyl)aminoC 1-¢alkylamino;
di(Cy.galkylaminoCy.galkylaminoC.galkyl; arylsulfonyl; arylsulfonylamino:
aryloxy; aryloxyC salkyl; arylC; galkenediyl; di(C;.galkyl)amino;
di(Cy.¢alkyl)aminoC,._galkyl; di(Cy.galkyl)amino(Cy.salkyl)amino;
di(C;.¢alkyl)amino(C;.galkylyaminoC;.galkyl;.
di(C.galkyl)aminoC)_galkyl(C,.galkyl)amino;
di(Cy.galkyhaminoCy.galkyl(C;.galkylaminoC,.galkyl;
aminosulfonylamino(Cy.galkyl)amino;
aminosulfonylamino(C;.salkyl)aminoCj.galkyl;
di{Cy.galkyl)aminosulfonylamino(Cy.galkyl)amino;
di(C1.,(,alky1)aminosulfonylanﬁno(cg-ﬁalkyl}anﬁnucf.ﬁafkyl; cyano; thiophenyl;

thiophenyl substituted with di(Cy.salkyl)aminoC;.galkyl(C 1-galkylyaminoCy.galkyl,
di(Cy.galkylyaminoCy.galkyl, C-¢alkylpiperazinyiCy.galkyl,

100



WO 2005/030705 PCT/US2004/031591

hydroxyC._galkylpiperazinylCy.galkyl,
hydroxyCj.galkyloxyC_galkylpiperazinylCy_galkyl,
di(C,.galkyl)aminosulfonylpiperazinylC;_salkyl,

Ci-salkyloxypiperidinyl, Cl-ﬁalkyloxypipeﬁdinylci.(,alkyl, morpholinylCy_galkyl,
hydroxyCy.ealkyl(Cy.galkyl)aminoCj.galkyl, or di(hydroxyCi_salkyl)aminoC 1.galkyl;
furanyl; furanyl substituted with hydroxyC)_galkyl; benzofuranyl; imidazolyl;
oxazolyl; oxazolyl substituted with aryl and Cy_galkyl; Cy.galkyltriazolyl; tetrazolyl;
pyrrolidinyl; pyrrolyl; piperidinylC).galkyloxy; morpholinyl; C;.salkylmorpholinyl;
morpholinylC;_galkyloxy; morpholinylC).galkyl; morpholinylC;.galkylamino;
morpholinylCy galkylaminoC,.¢alkyl; piperazinyl; Cy.galkylpiperazinyl;
C.¢alkylpiperazinylC.galkyloxy; piperazinylC _galkyl;
naphtalenylsulfonylpiperazinyl; naphtalenylsulfonylpiperidinyl; naphtalenylsulfonyl;
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Ci.galkylpiperazinylCy galkyl; Cy.galkylpiperazinylCy.galkylamino;
Ci.salkylpiperazinylCy_galkylaminoCy_galkyl; Ci.salkylpiperazinylsulfonyl;
aminosulfonylpiperazinylC.qalkyloxy; aminosulfonylpiperazinyl;
aminosulfonylpiperazinylCj.galkyl; di(Cy.galkylaminosulfonylpiperazinyl;
di(C;.galkyl)aminosulfonylpiperazinylC;.galkyl; hydroxyCy_galkylpiperazinyl;
hydroxyC).alkylpiperazinylCy_galkyl; C).galkyloxypiperidinyl;
Ci.ealkyloxypiperidinylC;.galkyl; piperidinylaminoCy.galkylamino;
piperidinylaminoC,_galkylaminoC.galkyl;
(Cy-salkylpiperidinyl)(hydroxyC,.salkyl)aminoCy.galkylamino;

{C luﬁalkylpiperidinyl)(hydmxyC;.aalky])anﬁnoC1.5alky]amino(2;..ﬁalkyl;
hydroxyC,).¢alkyloxyC;.salkylpiperazinyl;
hydroxyC;.¢alkyloxyC,.salkylpiperazinylCy_galkyl;

(hydroxyCi.galkyl (Cy.galkylamino; (hydroxyCy.salkyl)(C;_galkyl)aminoCj.galkyl;
hydroxyCy.¢alkylaminoC.galkyl; di(hydroxyC;.galkyl)aminoCy_galkyl;
pyrrolidinylCy_galkyl; pyrrolidinylCy.galkyloxy; pyrazolyl; thiopyrazolyl; pyrazolyl
substituted with two substituents selected from Cy.galkyl or trihaloCy.galkyl;
pyridinyl; pyridinyl substituted with Cy.galkyloxy, aryloxy or aryl; pyrimidinyl;
tetrahydropyrimidinylpiperazinyl; tct}:ahydropyﬁnﬂdinyipiperazinyl(?l.ﬁalkyl;
quinolinyl; indole; phenyl; pheny! substituted with one, two or three substituents
independently selected from halo, amino, nitro, Cj.galkyl, Cy.salkyloxy,

hydroxyC;4alkyl, trifluoromethyl, trifluoromethyloxy, hydroxyCi.salkyloxy,
Ci4alkylsulfonyl, Cy_qalkyloxyC,.qalkyloxy, Cj.4alkyloxycarbonyl,
aminoCy.salkyloxy, di(C).¢alkyl)aminoC;.4alkyloxy, di(Cy.4alkyl)amino,
di{Cy.4alkyl)aminocarbonyl, di(Cy4alkylyaminoCy.4alkyl,
di(Cj.salkyl)aminoC;_4alkylaminoC;.4alkyl,
di(Cy.qalkyhamino(C.4alkyh)amino, di(C; «alkyhamino(C,y 4alkylaminoCy_salkyl,
di(C;.4alkyl)aminoCy.4alkyl(C;.4alkyl)amino,
di(Cy.4alkyDaminoCi.4alkyl(Cy._4alkyl)aminoC;.salkyl,
aminosulfonylamino(C;_salkyl)amino,
aminosulfonylamino(Ci.4alkyl)aminoCy.4atkyl,
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di(Cj.4alkyl)aminosulfonylamino(Cy.4alkyl)amino,
di(C.4alkylaminosulfonylamino(C, . 4alkyl)aminoCy.galkyl, cyano,
piperidinylC,.4alkyloxy, pyrrolidinylC, 4alkyloxy, aminosulfonylpiperazinyl,
aminosulfonylpiperazinylC.4alkyl, di(C\.4alkyDaminosulfonylpiperazinyl,
di(C.galkyl)aminosulfonylpiperazinylCy_galkyl, hydroxyCi_salkylpiperazinyl,
hydroxyC,_salkylpiperazinylC.4alkyl, C;_4alkyloxypiperidinyl,
Cj.qalkyloxypiperidinylCi.4alkyl, hych‘dxyc1¢4alkylﬂxycl_4a¥kylpiperazin“y},
hydroxyC;.qalkyloxyCy.salkylpiperazinylCy_qalkyl,

(hydroxyCi-4alkyl)(Cy.4alkyhamino, (hydroxyCi.4alkyD)(C/_4alkyl)aminoCy_salkyl,
di(hydroxyCi.salkylamnino, di(hydroxyC;.salkyl}aminoC,_salkyl, furanyl, furanyl
substituted with -CH=CH-CH=CH-, pyrrolidinylCj.4alkyl, pyrrolidinylC,.salkyloxy,
morpholinyl, morpholinylCy.4alkyloxy, morpholinylCj.4alkyl,
morpholinylCy.4alkylamino, morpholinylCy.4alkylaminoCy.4alkyl, piperazinyl,
C.qalkylpiperazinyl, Cy.4alkylpiperazinylCy.qalkyloxy, piperazinylC.qalkyl,
C;.salkylpiperazinylCy._qalkyl, CysalkylpiperazinylC;_qalkylamino,
C.4alkylpiperazinylCy.4alkylaminoCy.¢alkyl, tetrahydropyrimidinylpiperazinyl,
tetrahydropyrimidinylpiperazinylC.4alkyl, piperidinylaminoCy.4alkylamino,
piperidinylaminoCj.salkylaminoC,.4alkyl,
(C1.4alkylpiperidinyl)(hydroxyCi.salkyl)aminoCygalkylamino,
(Cj-4alkylpiperidinyl)(hydroxyCi.4alkyl)aminoCy.qalkylaminoCy.4alkyl,
pyridinylCy.4alkyloxy, hydroxyCi.salkylamino, hydroxyC,.salkylaminoC,.qalkyl,
di(C.4alkylaminoCy.4alkylamino, aminothiadiazolyl, '
aminosulfonylpiperazinylCy.4alkyloxy, or thiophenylC.4alkylamino;

each RS and R7 can be placed on the nitrogen in teplacement of the hydrogen;

aryl in the above is phenyl, or phenyl substituted with one or more substituents each
independently selected from halo, Cy.galkyl, Cy.galkyloxy, trifluoromethyl, cyano or

hydroxycarbonyl.
[0147] Other embodiments of the compound according to paragraph [0146] are those in which
one or more of the following apply (wherein each of R?, R%, R* and R® in this paragraph corresponds

to R2, R'3, R™, and R, respectively, in paragraph [0146]):
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nis0, 1or2;
tis0,1,20r3;
Qis S , N ,or ~

R? is hydrogen, Ci.¢atky! or napnialenyiswironylpyrazinyl;

each R? independently represents a hydrogen atom;

R* is hydrogen, hydroxy, hydroxyCy_galkyl or Ci-¢alkyloxy;

R’ is hydrogen, C.galkyl, hydroxyCy.galkyl or Cy.galkyloxyC;_galkyl;

is a radical selected from (a-1), (a-7) or (a-20);

each s is independently O or 1;

each R® is independently selected from hydrogen; thiophenyl; furanyl; benzofuranyl;
phenyl; or phenyl substituted with one substituents independently selected from
C1.¢alkyl, Cy.galkyloxy, hydroxyC_salkyl, Cy.qalkylsulfony? or di(C;.4alkyl)amino;
each R” is independently selected from hydrogen.

[0148] Other embodiments of the compound according to paragraph [0146] are those in which
one or more of the following apply (wherein each of R?, R®, R* and R® in this paragraph corresponds
to R'2, R'3, R*, and R'®, respectively, in paragraph [0146]);

nis 1 or2;
tis0,1,20r3;

—_—
Qis N w7 ———CH/
s ~N , Or \ >

R? is hydrogen or Cy.galkyl;

each R® independently represents a hydrogen atom,;
R* is hydrogen;

R¥is hydrogen or C;.galkyloxyC.galkyl;

__® is a radical selected from (a-1) or (a-20);
each s is independently O or 1;

each R® is independently sclected from hydrogen; thiophenyl; furanyl; benzofuranyl;
phenyl; or phenyl substituted with one substituents independently selected from
Ci.¢alkyl, Cygalkyloxy, hydroxyC;.4alkyl or di(C;4alkyl)amino.
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[0149]  Other embodiments of the compound according to paragraph [0146] are those in which

R'2is H. ’

[0150]  Other embodiments of the compound according to paragraph [0146] are those in which

one or more of the following apply (wherein each of R?, R®, R* and R® in this paragraph corresponds

to R'?, R'3, R, and R'S, respectively, in paragraph [0146]);

tis 0;

R? is hydrogen, halo, hydroxy, amino, nitro, Cy.salkyl, Cy.calkyloxy, triflucromethyl
or di(C;_galkyl)amino;

' R* is hydrogen, hydroxy, amino, hydroxyC,.ealkyl, Ci.galkyl, Cy.salkyloxy,
arylCy.galkyl, aminocarbonyl, aminoC_galkyl, Cj.galkylaminoCj_galkyl or
di(Cy.galkyl)aminoCy_galkyl;

R’ is hydrogen

—® is a radical selected from (a-1), (a-3), (a-4), (a-5), (a-6), (a-7), (a-8), (a-9),
(a-10), (a-11), (a-12), (a-13), (a-14), (a-15), (a-16}, (a-17), (a-18), (a-19), (a-20),
(a-21), (a-22), (a-23), (a-24), (a-25), (2-26), (a-28), (a-29), (a-30), (a-31), (a-32),
(2-33), (a-34), (a-35), (a-36), (a-37), (a-38), (2-39), (a-40), (a-41), (a-42), (a-44),
(a-45), (a-46), (a-47), (a-48) or (a-51);

each s is independently 0, 1, 2, 3 or 4;

RCis hydrogen; halo; hydroxy; amino; nitro; trihaloCy_galkyl; trihaloCy.galkyloxy;
Ci.galkyl; Cy.galkyloxy; Ci.¢alkylcarbonyl; Cy_galkyloxycarbonyl;
Ci-salkylsulfonyl; hydroxyCy.galkyl; aryloxy; di(Cy.galkyl)amino; cyano;
thiophenyl; furanyl; furanyl substituted with hydroxyC,_galkyl; benzofuranyl;
imidazolyl; oxazolyl; oxazolyl substituted with aryl and C;.galkyl;
Cy.¢alkyltriazolyl; tetrazolyl; pyrrolidinyl; pyrrolyl; morpholinyl;
C1.salkylmorpholinyl; piperazinyl; Cy.galkylpiperazinyl;
hydroxyC,_salkylpiperazinyl; Ci.galkyloxypiperidinyl; pyrazoly; pyrazolyl
substituted with one or two substituents selected from Cy_galkyl or trihaloC.galkyl;
pyridinyl; pyridinyl substituted with C;_salkyloxy, aryloxy or aryl; pyrimidinyl;
quinolinyl; indole; phenyl; or phenyl substituted with one or two substituents
independently selected from halo, C;.galkyl, Cy.galkyloxy or trifluoromethyl;
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R’ is hydrogen; halo; hydroxy; amino; nitro; trihaloC_salkyl; trihaloC 1-salkyloxy;
C.galkyl; Cp.galkyloxy; Cy.galkylcarbonyl; Cy.galkyloxycarbonyl;

C-galkylsulfonyl; hydroxyCy.galkyl; aryloxy; di(Cj.galkyl)amino; cyano; pyridinyl;
phenyl; or phenyl substituted with one or two substituents independently selected
from halo, C;.galkyl, C).salkyloxy or trifluoromethyl.
[0151]  Other embodiments of the compound according to paragraph [0146] are those in which
one or more of the following apply (wherein each of R?, R®, R* and R® in this paragraph corresponds
to R'2, R, R™, and R, respectively, in paragraph [0146]);

IR’ is hydrogen, Cy.galkyl, Cs.jocycloalkyl, hydroxyCi.galkyl, Cr-galkyloxyCi.galky
or di(Cj.galkyl)aminoC,.galkyl;

is a radical selected from (a-1), (a-2), (a-3), (a-4), (a-5), (a-6), (a-7), (a-8)
(a-9), (a-10), (a-11), (a-12), (a-13), (a-14), (a-15), (a-16), (a-17), (a-18), (a-19),
(a-20), (a-21), (a-22), (a-23), (a-24), (a-25), (a-26), (a-27), (a-28), (a-29), (a-30),
(a-31), (a-32), (a-33), (a-34), (a-35), (a-36), (a-37), (a-38), (a-39), (a-40), (a-41),
(a-42) (a-43) or (a-44);

l) each R® and R” are independently selected from hydrogen; halo; hydroxy; amino;

nitro; trihaloCy_galkyl; trihaloCy.galkyloxy; C;.¢alkyl; Cy.galkyloxy;

Ci-galkyloxyCy galkyloxy; Cy.galkylcarbonyl; Cy_galkylsulfonyl; cyanoCy.galkyl;

hydroxyC_galkyl; hydroxyCi.salkyloxy; hydroxyC.galkylamino;

aminoCy.galkyloxy; di(Cy.salkyl)aminocarbonyl; di(hydroxyC).galkyl)amino;

arylCy.galkyl)amino; di(C.gsalkyl)aminoCy_gaikyloxy:;

di(Cy.¢alkylaminoCy._galkylamino; arylsulfonyl; arylsulfonylamino;

aryloxy; arylCs.galkenediyl; di(C).galkyl)amino;

di(C.¢alkyl)aminoCy.galkyl; di(C;.galkyl)aminoCy.alkyl(C).galkylyaminoCy_galky?;

cyano; thiophenyl; thiophenyl substituted with

di(Cy-alkylaminoCy.galkyl(Cy.galkyl)aminoCy.galkyl, di(Cy.galkyl)aminoCy.galkyl,

Ci.¢alkylpiperazinylCy.galkyl or di(hydroxyCj.galkyl)aminoCy.galkyl; furanyl;
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imidazolyl; C.gatkyltriazolyl; tetrazolyl; pyrrolidinyl; piperidinylC . galkyloxy;
morpholinyl; Cy.galkylmorpholinyl; morpholinylC;_salkyloxy;
morpholinylCj.galkyl; Cy.galkylpiperazinyl; Cy_galkylpiperazinylCy.galkyloxy;
C1.¢alkylpiperazinylCy.galkyl; C_galkylpiperazinylsulfonyl;
aminosulfonylpiperazinylC,.galkyloxy; aminosulfonylpiperazinyl;
aminosulfonylpiperazinylC,.satkyl; di(Ci.ealkyl)aminosulfonylpiperazinyl;
di(C;.galkyDaminosulfonylpiperazinylCj.salkyl; hydroxyCi.galkylpiperazinyl;
hydroxyCi.¢alkylpiperazinylCy.galkyl; C;.galkyloxypiperidinyl;
C.galkyloxypiperidinylCy.galkyl; hydroxyCj.galkyloxyC;_salkylpiperazinyl;
hydroxyCy.¢alkyloxyCi.galkylpiperazinylCy.galkyl;

(hydroxyCi.galkyl)(Ci.galkyl)amino; (hydroxyCr.galkyl)(Cy.galkyl)aminoC _galkyl;
pyrrolidinylCy.galkyloxy; pyrazolyl; thiopyrazolyl; pyrazolyl substituted with two
substituents selected from Cj.galkyl or trihaloCj.ealkyl; pyridinyl; pyridinyl
substituted with C).galkyloxy or aryl; pyrimidinyl; quinolinyl; indole; phenyl; phenyl
substituted with one, two or three substituents independently selected from halo,
amino, Cy.galkyl, Cy.galkyloxy, hydroxyCi.4alkyl, trifluoromethyl,
trifluoromethyloxy, hydroxyCj.4alkyloxy, Ci.4alkyloxyCj.4alkyloxy,
aminoCj.4alkyloxy, di(C;.4alkyl)aminoCy_salkyloxy, di(C; 4alkyl)amino,
di(Cy-salkyl)aminoC.4alkyl, di(Cgalkyl)aminoCy_4alkyl(C;.salkyl)aminoC.qalkyl,
piperidinylC)_salkyloxy, pyrrolidinylCj.salkyloxy, aminosulfonylpiperazinyl,
aminosulfonylpiperazinylCy.qalkyl, di(C,.4alkyl)aminosulfonylpiperazinyl,
di(Cy_galkyl)aminosulfonylpiperazinylC. salkyl, hydroxyCi_salkylpiperazinyl,
hydroxyC1.qalkylpiperazinylC).4alkyl, Cy.4alkyloxypiperidinyl,
C.4alkyloxypiperidinylCi.4alkyl, hydroxyCi.4alkyloxyCi.4alkylpiperazinyl,

hydroxyCj.4alkyloxyCi.4alkylpiperazinylCy_salkyl,
(hydroxyC;_4alkyl)(Cy.4alkyl)amino, (hydroxyCj galkyl)(Cy-4alkyl)aminoCy.4alkyl,
pyrrolidinylCy_salkyloxy, morpholinylC;.4alkyloxy, morpholinylCy.qalkyl,
Ci.salkylpiperazinyl, Cq .4a1kyipfpcrazinyl('}1-4alkyloxy,
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Ci-galkylpiperazinylCy.4alkyl,

hydroxyCi.4alkylamino, di(hydroxyCy.4alkyl)amino,
di(Cy.4alkyl)aminoCy_galkylamino, aininothiadiazolyl,
aminosulfonylpiperazinylCi.4alkyloxy, or thiophenylC;_salkylamino.

[0152]  Other embodiments of the compound according to paragraph [0146} include those in

which the following are true (wherein each of R?, R3, R* and R® in this paragraph corresponds to R'2,

R™, R, and R, respectively, in paragraph [0146]):

R’is hydrogen, Cy.galkyl, Cs.igcycloalkyl, hydroxyCi.galkyl, C).galkyloxyC;.galkyl or
di(Cy.¢alkyl)aminoCy. galkyl;

_® is a radical selected from (a-1), (a-2), (a-3), (a-4), (a-5), (a-6), (a-7), (a-8),
(a-9), (2-10), (a-11), (a-12), (a~13), (a-14), (a-15), (a-16), (a-17), (a-18), (a-19),
(a-20), (a-21), (a-22), (a-23), (a-24), (a-25), (a-26), (a-27), (a-28), (a-29), (a-30),
(a-31), (2a-32), (a-33), (a-34), (a-35), (a-36), (a-37), (a-38), (a-39), (a-40), (a-41),
(a-42) (a-43) or (a-44);

each RS and R” are independently selected from hydrogen; halo; hydroxy; amino; nitro;
trihaloC_galkyl; trihaloCj.galkyloxy; Ci.galkyl; Ci.galkyloxy;
C.alkyloxyCi.salkyloxy; C).salkylcarbonyl; Cy.¢alkylsulfonyl; cyanoC,.galkyl;
hydroxyCj.galkyl; hydroxyCj.galkyloxy; hydroxyCi.¢alkylamino;

aminoCy.galkyloxy; di(Cy.galkyl)aminocarbonyl; dithydroxyC_galkyl)amino;

arylCi.galkylyamino; di(Cy.galkyl)aminoC; . galkyloxy;

di(Cq.galkyl)aminoCy.galkylamino; arylsulfonyl; arylsulfonylamino;

aryloxy; arylCs.galkenediyl; di(Cy.galkyl)yamino;

di(C1.galkyl)aminoCy.galkyl; di(Cy.galkyl)aminoCy.galkyl(C.galkyl)aminoCy_galkyl;

cyano; thiophenyl; thiophenyl substituted with

di(C;.g¢alkyl)aminoCi.galkyl(Cy.galkyl)aminoCy. galkyl, di(C.salkyl)aminoC;.galkyi,

Ci.salkylpiperazinylCy.galkyl or di(hydroxyC.alkyl)aminoC;_salkyl; furanyl;

imidazolyl; Cy.galkyltriazolyl; tetrazolyl; pyrrolidinyl; piperidinylC,.galkyloxy;
morpholinyl; Cj.¢alkylmorpholinyl; morpholinylCy.galkyloxy;
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morpholinylC)_galkyl; C.¢alkylpiperazinyl; C;.salkylpiperazinylCi.¢alkyloxy;
Ci.galkylpiperazinylCy_galkyl; C.galkylpiperazinylsulfonyl;
aminosulfonylpiperazinylC,_galkyloxy; aminosulfonylpiperazinyl;
aminosulfonylpiperazinylCy.gatkyl; di(C;-galkyl)aminosulfonylpiperazinyl;
di(Cy.¢alkyl)aminosulfonylpiperazinylC,.galkyl; hydroxyC,.salkylpiperazinyl;
hydroxyC,_.ealkylpiperazinylCy.galkyl; C;_salkyloxypiperidinyl;
Ci-¢alkyloxypiperidinylCy.salkyl; hydroxyCy.galkyloxyCi.salkylpiperazinyl;
hydroxyCj.galkyloxyC.galkylpiperazinylCy.galkyl;
(hydroxyC.galkyl)(Ci-galkyl)amino; (hydroxyC;.salkyD(Cy.salkyl)aminoC; galkyl;

pyrrolidinylCy_galkyloxy; pyrazolyl; thiopyrazolyl; pyrazolyl substituted with two
substituents selected from Cy.galkyl or trihaloC.galkyl; pyridinyl; pyridinyl
substituted with Cj.galkyloxy or aryl; pyrimidinyl; quinolinyl; indole; phenyl; phenyl
substituted with one, two or three substituents independently selected from halo,
amino, Cj.galkyl, C,.salkyloxy, hydroxycl.4alkjrl; trifluoromethyl,
trifluoromethyloxy, hydroxyC.salkyloxy, Cy.4alkyloxyCj.salkyloxy,
aminoCj.salkyloxy, di(Ci.4alkyl)aminoC, .4alkyloxy, di(C;_qalkyl)amino,
di(Cj.4alkyl)aminoCy.4atkyl, di(C;.4alkyl)aminoCi4alkyl(C;.4alkyl)aminoCy_4alkyl,
piperidinylC;.4alkyloxy, pyrrolidinylCy_galkyloxy; aminosulfonylpiperazinyl,
aminosulfonylpiperazinylCy_4alkyl, di(C;.salkyl)aminosulfonylpiperazinyl,
di(C;.salkyl)aminosulfonylpiperazinylC,.4alkyl, hydroxyC,_salkylpiperazinyl,
hydroxyCi.4alkylpiperazinylC;.qalkyl, Ci-satkyloxypiperidinyl,
Cy.qalkyloxypiperidinylCy.4alkyl, hydroxyCi.4alkyloxyCy.4alkylpiperazinyl,
hydroxyCj.4alkyloxyCi.4alkylpiperazinylCj.4alkyl,
(hydroxyCj.4alkyl)(Cy.salkyl)amino, (hydroxyCi.4alkyl)(Cy.4alkyl)aminoCy.4alkyl,
pyrrolidinylCj_qalkyloxy, morpholinylCy.4alkyloxy, morpholinylCy_4alkyl,
C;.4alkylpiperazinyl, Cj.4alkylpiperazinylC;.5alkyloxy,

C1.¢alkylpipemzinylc 143]]()11, _

hydroxyCj.salkylamino, di(hydroxyC;.4alkyl)amino,

di(C;.salkyl}aminoCj_4alkylamino, aminothiadiazolyl,
aminosulfonylpiperazinylCy_salkyloxy, or thiophenylCy.4alkylamino.
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[0153]  Other embodiments of the compound according to paragraph [0146] include those in
which the following are true (wherein each of R?, R®, R* and R® in this paragraph corresponds to R'?,
R, R™, and R, respectively, in paragraph [0146]):

tis O;

R%is hydrogen, halo, hydroxy, amino, nitro, Cy.alkyl, Cy.salkyloxy, trifluoromethyl or
di(C,.galkyl)amino;

R* is hydrogen, hydroxy, amino, hydroxyCy_galkyl, Cy.galkyl,
C).¢alkyloxy, arylCj.ealkyl, aminocarbonyl, aminoCy_galkyl,
Ci.gatkylaminoCy.galkyl or di(C;-galkyl)aminoCj.galkyl;

R’is hydrogen;

is a radical selected from
(a-1), (a-3), (a-4), (a-5), (a-6), (a-7), (a-8), (a-9), (2-10), (a-11), (a-12}, (a-13), (a-14),
(a-15), (a-16), (a-17), (a-18), (a-19), (a-20), (a-21), (a-22), (a-23), (a-24), (a-25),
(a-26), (a-28), (a-29), (a-30), (a-31), (a-32), (a-33), (a-34), (a-35), (a-36), (a-37),
(a-38), (a-39), (a-40), (a-41), (a-42), (a-44), (a-45), (a-46), (a-47), (a-48) or (a-51);
each s is independently 0, 1, 2,3 or 4;

" R®is hydrogen; hale; hydroxy; amino; nitro; trihaloCj_galkyl; trihaloCy.galkyloxy;
Cr.ealkyl; Cj.galkyloxy; Cy.galkylcarbonyl; C;.galkyloxycarbonyl;
C1.galkylsulfonyl; hydroxyCy.galkyl; aryloxy; di(C).¢alkyl)amino; cyano; thiophenyl;
furanyl; furanyl substituted with hydroxyC;.galkyl; benzofuranyl; imidazolyl;
oxazolyl; oxazolyl substituted with aryl and Cy.galkyl;

Ci.galkyltriazolyl; tetrazolyl; pyrrolidinyl; pyrrolyl; morpholinyl;
Cj.¢alkylmorpholinyl; piperazinyl; Cy.galkylpiperazinyl;
hydroxyCj.ealkylpiperazinyl; C)_galkyloxypiperidinyl; pyrazoly; pyrazolyl
substituted with one or two substituents selected from Cy_salkyl or trihaloCy_galkyl;
pyridinyl; pyridinyl substituted with C.¢alkyloxy, aryloxy or aryl; pyrimidinyl;

_quinolinyl; indole; phenyl; or phenyl substituted with one or two substituents
independently selected from halo, Cy.galkyl, Cy.galkyloxy or trifluoromethyl; and

R’ is hydrogen; halo; hydroxy; amino; nitro; trihaloC.galkyl; trihaloCy.galkyloxy;
Ci.galkyl; Cy_galkyloxy: Cy_galkylcarbonyl; Cy.galkyloxycarbonyl; Cy.galkylsulfonyl;
hydroxyCi.salkyl; aryloxy; di(Cr.galkyl)amino; cyano; pyridinyl; phenyl; or phenyl

110



WO 2005/030705 PCT/US2004/031591

substituted with one or two substituents independently selected from halo, C;.galkyl,
C\.galkyloxy or trifluoromethyl.

[0154]  Other embodiments of the compound according to paragraph [0146] include those in
which the following are true (wherein each of R? R%, R* and R® in this paragraph corresponds to R'?,

R™, R™, and R'®, respectively, in paragraph [0146]):

/

1 * H . 7' C%\"‘ _'CR —
nis0,lor2;tis0,1,20r3; Qis ’ ~ .or CH._ .

R?is hydrogen, Cy.¢alkyl or naphtalenylsulfonylpyrazinyl; each R? independently

represents a hydrogen atom; R” is hydrogen, hydroxy, hydroxyC.galkyl or
Ci.alkyloxy; R is hydrogen, Cy.galkyl, hydroxyCj.galkyl or Cy.galkyloxyC;.salkyl;

—@ is a radical selected from (a-1), (a-7) or (a-20); each s is independently 0 or
1; each R% is independently selected from hydrogen; thiophenyl; furanyl;
benzofuranyl; phenyl; or phenyl substituted with one substituents independently
selected from C).galkyl, C;-galkyloxy, hydroxyC,_salkyl, C;.4alkylsulfonyl or
di(Cy4alkyl)amino and each R is independently selected from hydrogen.

[0155]  Other embodiments of the compound according to paragraph [0146] include those in
which the following are true (wherein each of R?, R®, R* and R® in this paragraph corresponds to R'?,

R™, R™, and R', respectively, in paragraph [0146]):
. . . """’*C{\: —cr” —CH/
nislor2; tis0, 1,2 0r3; Qis , N or ~

R?is hydrogen or Cy.salkyl; each R? independently represents a nyarogen atom; R is

hydrogen; R’ is hydrogen or Cy.galkyloxyC).galkyl; —@ is a radical selected
from (a-1) or (a-20); each s is independently O or 1; and each Réis independently
selected from hydrogen; thiophenyl; furanyl; benzofuranyl; phenyﬁ or phenyl
substituted with one substituents independently selected from Cy.galkyl, Cy.¢alkyloxy,
hydroxyCj.4alkyl or di(Cy.4alkyl)amino.

[0156] Particular embodiments of the compound according to paragraph [0136] include the

following
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wherein @, R!, R?, R®, and R* are as defined in accordance with paragraph [0046], and preferably
[0048] and [0049].

[0157] Inthe compounds of paragraph [0146] - [0156], RY, R?, R®, and R* are preferably as
defined in paragraphs [0048] and [0049]. In other embodiments of the compounds of paragraphs
[0146] - [0156], R, R?, R, and R* are all H.

[0158] In another embodiment, the invention comprises compounds of the following structural
formula (9):

R1 0 R13

RZ\’ J\z ‘ CH O
R3</<:|_\ b i )i>—N P C—rﬁ—@
® ll?e’-( )
or a pharmaceutically acceptable salt thereof, wherein
@ is -NH, or -OH;
R'is H or as defined in paragraph [0046];
R?, R®, and R* are as defined in paragraph [0046];

nis 0, 1, 2 or 3 and when n is 0 then a direct bond is intended;

s
—CL —cr_ —CH

. Q is nitrogen or , . ,or ~

. X is nitrogen or “Cg;

— 1
.Y is nitrogen or CN\”‘ 3

S

—

.Z is nitrogen or ~
R is selected from the group consisting of hydrogen, halogen, -NH,, nitro, hydroxy, aryl, heterocyclyl,
Ca-Ce-cycloalkyl, heteroaryl, C1-C7-akyl, haloalkyl, C,-Cr-alkenyl, C;-C-alkynyl, C;-C-acyl, C1-C5-
alkyl-aryloxy, C1-Cs-alkyl-arylsulfanyl, C,-Cs-alkyl-arylsulfinyl, C;-Cs-alkyl-arylsulfonyl, C,-Cs-alkyl-
arylaminosulfonyl, C1-C7-alkyl-arylamine, C;-C7-alkynyl-C(O)-amine, C;-Cs-alkenyl-C(O)-amine, C;-Cs-
alkynyl-R®, C,-Calkenyl-R® wherein R® is hydrogen , hydroxy, amino, C,-C7alkyl or C,-Cy-alkoxy;
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R' is hydrogen, halo, hydroxy, amino, nitro, C;.salkyl, Crsalkyloxy, trifluoromethyl,
di(Cy.galkyl)amino, hydroxyamino or naphtalenylsulfonylpyrazinyl;

R™ is hydrogen, hydroxy, amino, hydroxyC;.galkyl, Cy.galkyl, Ci.¢alkyloxy,
arylCy.galkyl, aminocarbonyl, hydroxycarbonyl, aminoCy.galkyl,
aminocarbonylCy.galkyl, hydroxycarbonylCy_galkyl, hydroxyaminocarbonyl,
Ci-galkyloxycarbonyl, C;.galkylaminoCy.galkyl or di(Cy.galkyl)aminoCj.galkyl;

when Z is equal to nitrogen, then-L~ is a direct bond;

. ~CI™
when Z is equal to ~ , then —L- is =NH- or the bivalent radical
-Cr.galkanediylNH-; |

RY is hydrogen, Cy.galkyl, Cs.1ocycloalkyl, hydroxyC;.galkyl, Cr.galkyloxyC.galkyl,
di(Cy.galkyDaminoCy.galkyl or aryl;

C is a radical selected from

), s %% %)s
3 3 ¥
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wherein each s is independently 0, 1, 2, 3,4 or 5;

each R and R® are independently selected from hydrogen; halo; hydroxy; amino; nitro;
trihaloCy.galkyl; trihaloCysalkyloxy; Cygalkyl; Cy.¢alkyl substituted with aryl and
Cs.ocycloalkyl; Cogalkyloxy: Cr.galkyloxyCy.galkyloxy; Cy.galkylcarbonyl;
Cy.¢alkyloxycarbonyl; Cy.ealkylsulfonyl; cyanoCy.galkyl; hydroxyCy.galkyl;
hydroxyCy_galkyloxy; hydroxyCy.galkylamino; aminoCj.galkyloxy;
di(Cy.salkyl)aminocarbonyl; dithydroxyC;.galkyDamino; (aryl)(Ci.galkylamino;
di(Cj.galkyl)aminoCy _galkyloxy; di(Cy.galkyl)aminoC;.galkylamino;
di(Cy.salkyl)aminoCy.galkylaminoCy.galkyl; aryisulfonyl; arylsulfonylamino;
aryloxy; aryloxyC.gsalkyl; arylCs.galkenediyl; di(Cy.galkylamino;
di(Cy.galkyl)aminoCy_galkyl; di(Cy.galkyl)amino(Cy.salkyl)amino;
di(Cj.galkyl)amino(Cy.galkylyaminoC.galkyl;
di{Cy.salkyl)aminoCy.galkyl(Cy.galkyl)amino;
di(C1.salkylyaminoCy_salkyl(Cy.galkyl)aminoCy._galkyl;
aninosulfonylamino(Cj.galkyl)amino;
aminosulfonylamino(Cy.galkyl)aminoC.galkyl;

di(Cy.galkyl)aminosulfonylamino(C;.galkyDamino:
cii(C1.5a1kyl)aminasulfmylamim(ﬂ3,.6a1ky3)anﬁnoﬂl‘5alky1; cyano; thiophenyl;
thiophenyl substituted with di(Cy.salkyDaminoC;.galky)(Cy.galkylaminoCy galkyl,
di(Cr.galkyl)aminoCy.galkyl, C;.galkylpiperazinylCy.galkyl,
hydroxyC;.galkylpiperazinylCy.calkyl,
hydroxyCr.ealkyloxyCy.calkylpiperazinylCy_galkyl,
di(Cy-galkyhaminosulfonylpiperazinylC.galkyl,

Cy-galkyloxypiperidinyl, Cy.galkyloxypiperidinylCy_galkyl, motpholinylCy.galkyl,
hydroxyCy.¢alkyl(Ci.galkyl)aminoCy_galkyl, or di(hydroxyC;.galkyl)aminoCy_galkyl;
furanyl; furanyl substituted with hydroxyCy._galkyl: benzofuranyl; imidazolyl:
oxazolyl; oxazolyl substituted with aryl and C;_galkyl; Ci-galkyliriazolyl; tf;trazoly};
pyrrolidinyl; pyrrolyl; piperidinylCy.galkyloxy; morpholinyl; Ci.salkylmorpholinyl;
morpholinylCy_galkyloxy;

morpholinylC;_galkyl; morpholinylCy_galkylamino;

morpholinylCy. alkylaminoCy.galkyl; piperazinyl; Cj-salkylpiperazinyl;
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Cr.ealkylpiperazinylCy_galkyloxy; piperazinylC_galkyl;
naphtalenylsulfonylpiperazinyl; naphtalenylsulfonylpiperidinyl; naphtalenylsulfony
Cr.¢alkylpiperazinylCy.galkyl; Cr-galkylpiperazinylCy.galkylamino;
C;_galkylpiperazinyl(“}y-ﬁalkylanﬁmtf';_gaﬂ{yl; Cj.salkylpiperazinylsulfonyl;
aminosulfonylpiperazinylCy.salkyloxy; aminosulfonylpiperazinyl;
aminosulfonylpiperazinylCy.galkyl; di(Cy.galkyl)aminosulfonylpiperazinyl;
di(Cy.galkylyaminosulfonylpiperazinylCy.alkyl; hydroxyCy_galkylpiperazinyl;
hydroxyC.galkylpiperazinylCy.galkyl; Ci.galkyloxypiperidinyl;
Ci.salkyloxypiperidinylC;.galkyl; pipetidinylaminoC;.galkylamino;
piperidinylaminoCy.galkylaminoCy.galkyl;

(Crsalkylpiperidinyl)(hydroxyC,.salkyl) aminoC. galkylamino;
(Cyalkylpiperidinyl)(hydroxyCy.ealkyl)aminoCy -salkylaminoC.galkyl;
hydroxyCy.galkyloxyCy.galkylpiperazinyl;
i:xydmxyC1-ﬁalkyloxy01_ﬁalicylpipemzinylcl-ﬁalkyl;
(BydroxyCy.calkyl)(Cy.galkyl)amino; (hydroxyCi.salkyl)(Cy.galkyl)aminoCy galkyl; -
hydroxyCy.galkylaminoC_galkyl; dithydroxyC, -salkyl)aminoCy.galkyl;
pyrrolidinylCy.alkyl; pyrrolidinglC,.galkyloxy; pyrazolyl; thiopyrazolyl; pyrazolyl
substituted with two substituents selected from Cj.galky! or trih aloCy.galkyl;
pyridinyl; pyridinyl substituted with Cy.galkyloxy, aryloxy or aryl; pyrimidinyl;
tetrahydropyrimidinylpiperazinyl; tetrahydropyrimidinylpiperazinylCy_galkyl;
quinolinyl; indolyl; phenyl; phenyl substituted with one, two or three substituents
independently selected from balo, amino, nitro, Crealkyl, C;_galkyloxy,
hydroxyC.4alkyl, ttifluoromethyl, triffuoromethyloxy, hydroxyC;. qalkyloxy,
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Cy4alkylsulfonyl, Cy.salkyloxyCy.4aikyloxy, Cr4alkyloxycarbonyl,
aminoCy.4alkyloxy, di(Cj.4alkyDaminoCy.4alkyloxy, di(Cy.qalkyl)amino,
di(Cy.4alkyl)aminocarbonyl, di{Cj.salkyDaminoCi.qalkyl,
di(Cy.4alkylaminoCy.galkylaminoCy galkyl,
di(C.qalkyl)amino(Cy.4alkyl)amino, di(Cj.4alkyl)amino(Cygalkyl)aminoCy.4alkyl,
di(Cy.4atkyDaminoCy.4alkyl(Cq4alkyDamino,
di(C.4alkyl)aminoCy.4alkyl(Cy.4alkylaminoCy.4alkyl,
aminosuifonylamino(Cy.4alkyl)amino,
aminosulfonylamino(C;.4alkyl)amineCy._4alkyl,
di(C}.4alkyhaminosulfonylamino(Cy.4alkyDamino,
di(C;.-4alkyl)aminosulfonylamino(Cy.4alkyl)aminoCy.galkyl, cyano,
piperidinylCy.4alkyloxy, pyrrolidinylC;.salkyloxy, aminosulfonylpiperazinyl,
aminosulfonyipiperazinylCr.qalkyl, di(C).salkyDaminosulfonylpiperazinyl,
di(Cyqalkyl)aminosulfonylpiperazinylCy.qalkyl, hydroxyCy.4alkylpiperazinyl,
hydroxyC; salkylpiperazinylCy.4alkyl, Cy.4alkyloxypiperidinyl,
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Ci.4alkyloxypiperidinylCy_galkyl, hydroxyCy.jalkyloxyCi.salkylpiperazinyl,
hydroxyCi4alkyloxyCy4alkylpiperazinylCy.4alkyl,
(hydroxyCi.4alkyD)(Ciyalkyl)amino, (hydroxyCy 4alkyl)(Cy.salkyl)aminoCy_salkyl,
di(hydroxyCj.4atkyhamino, dithydroxyC;.4alkyl)aminoCy.4alkyl, furanyl, furanyl
substituted with ~CH=CE-CH=CH-, pyrrolidinylC;.4alkyl, pyrrolidinylC;.4alkyloxy,
morpholinyl, morpholinylCj.4alkyloxy, morpholinylCy.4alkyl,
morpholinylCy._4alkylamino, morpholinylCy 4alkylaminoCy.4alkyl, piperazinyl,
Cy.4alkylpiperazinyl, Cy.qalkylpiperazinylC, 4alkyloxy, piperazinylCi.4alkyl,
CyaalkylpiperazinylCy.qalkyl, Cy.4alkylpiperazinylCy galkylamino,
Ci.4alkylpiperazinylCy_qalkylaminoC;.galkyl, tetrahydropyrimidinylpiperazinyl,
tetrahydropyrimidinylpiperazinylCy._4alkyl, piperidinylaminoCj._salkylamino,
piperidinylaminoCj.4alkylaminoC;.4alkyl,

(Cy.4alkylpiperidinyl)hydroxyC) 4alkyl}aminoCy.4alkylamino,
(Cy.4alkylpiperidinyl)(hydroxyCi.salkylaminoC;.4alkylaminoCy.4alkyl,
pyridinylCy.4atkyloxy, ,

hydroxyC;.4alkylamino, hydroxyCy.salkylaminoCy.4alkyl,
di(C;.4alkyl)aminoCy.4alkylamino, aminothiadiazolyl,

| aminosulfonylpiperazinylC; 4alkyloxy, or thiophenylCy.qalkylamino;

each R® and R® can be placed on the nitrogen in replacement of the hydrogen;

aryl in the above is phenyl, or phenyl substituted with one or more substituents each
independently selected from halo, Cy.¢alkyl, Ci.¢alkyloxy, trifluoromethyl, cyano or
hydroxycarbonyl.
[0159]  Other embodiments of the compound according to paragraph [0158] are those in which
one or more of the following apply (wherein each of R?, R?, and R* in this paragraph corresponds to
R'2, R'3, and R, respectively, in paragraph [0158]):
nis 1;
T —cr —al
Qis , ~

,or

/ N\
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' R? is hydrogen or nitro;

R3is hydrogen; _

when Z is equal to —CK , then ~L~ is the bivalent radical -C; galkanediyINH-;
\R* is hydrogen, Cj.galkyl or aryl;

r M is a radical selected from (a-1) or (a-21);

each g is independently 0, 1 or 2;

each R° is independently selected from hydrogen; halo; trihaloCy.galkyl;
trihaloCy_galkyloxy; Cr.galkyl; Cy.galkyloxy; Cy.galkylcarbonyl; aryloxy; cyano or
phenyl.

[0160]  Other embodiments of the compound according to paragraph [0158] are those in which
one or more of the following apply (wherein each of R?, R®, and R* in this paragraph corresponds to
R'?, R3 and R4, respectively, in paragraph [0158]):

mis 1; —cr” CH/
-.Qis“"cg , N ,or ~

X is nifrogen;
.Y is nitrogen;
R?is hydrogen;
1 R? is hydrogen;
i when Z is equal to —CHC , then —L~ is the bivalent radical -Cy.salkanediyINH-;
R*is hydrogen, Cy.galkyl or aryl;

w® is the radical (a-1);
1 each s is independently O or 1;
cach R’ is independently selected from hydrogen or phenyl.

[0161] Other embodiments of the compound according to paragraph [0158] are those in which
one or more of the following apply (wherein each of R?, R®, and R* in this paragraph corresponds to
R'2 R!3 and R, respectively, in paragraph [0158]):

ZisN;
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| R*is hydrogen, halo, hydroxy, amino, nitro, C; r,a}kyi Cy.salkyloxy, trifluoromethyl
or di (C;-aaﬂcyl)mmno ;

yR%is hydrogen, hydroxy, amino, hydroxyC.galkyl, C1.galkyl, Cy.galkyloxy,

arylCy.galkyl, aminocarbonyl, aminoCy galkyl, Cy.¢alkylaminoCy.galkyl or

di{Cy.galkyl)aminoCy.galkyl;

1R*is hydrogen;

.......@ is a radical selected from (a-1), (a-3), (a-4), (a-5), (a-6), (a-7), (a-8), (a-9),
(a-10), (a-11), (a-12), (a-13), (a-14), (a-15), (a-16), (a-17), (a-18), (a-19), (a-20),
(a-21), (a-22), (a-23), (a-24), (2-25), (a-26), (a-28), (a-29), (2-30), (a-31), (a-32),
(a-33), (a-34), (a-35), (a-36), (a-37), (a-38), (a-39), (a-40), (a-41), (a-42), (a-44),
(a-45), (a-46), (a-47), (a-48) or (a-51);

i each s is independently 0, 1, 2, 3 or 4;

| R is hydrogen; halo; hydroxy; amino; nitro; trihaloC.galkyl; trihaloCy.galkyloxy;
Crealkyl; Cy.galkyloxy; Crgalkylcarbonyl; Cy.galkyloxycarbonyl;
Cr-galkylsulfonyl; hydroxyCy.galkyl; aryloxy; di(Cy.galkylamino; cyano;
thiophenyl; furanyl; furanyl substituted with hydroxyCy.galkyl; benzofuranyl;
imidazolyl; oxazolyl; oxazolyl substituted with aryl and Cy_galkyl;
Cr.ealkyltriazolyl; tetrazolyl; pyrrolidinyl; pyrrolyl; morpholinyl;
Ci.salkylmorpholinyl; piperazinyl; Cy.galkylpiperazinyl;

hydroxyCi.galkylpiperazinyl; C;.galkyloxypiperidinyl; pyrazolyl; pyrazolyl
substituted with one or two substituents selected from Cy.galky! or trihaloCy_galkyl;
pyridinyl; pyridinyl substituted with Cy_salkyloxy, aryloxy or aryl; pyrimidinyl;
quinolinyl; indole; phenyl; or phenyl substituted with one or two substituents
independently selected from halo, Cy.galkyl, Cy.galkyloxy or trifluoromethyl;

RSis hydrogen; halo; hydroxy; amino; nitro; trihaloC;.galkyl; trihaloCy.galkyloxy;
Cr.galkyl; Cygalkyloxy; Cy.gallkylearbonyl; Cy.galkyloxycarbonyl;
Cr.alkylsulfonyl; hydroxyCy.galkyl; arvloxy; di(Cy.galkyl)amino; cyano; pyridinyl;
phenyl; or phenyl substituted with one or two substituents independently selected
from halo, Cy.galkyl, Ci.salkyloxy or triflucromethyl.
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[0162]  Other embodiments of the compound according to paragraph [0158] include the
following (wherein each of R?, R®, and R* in this paragraph corresponds to R'?, R™, and R*,
respectively, in paragraph [0158]):

ZisN;

R?is hydrogen, halo, hydroxy, amino, nitro, Cy.salkyl, Cy.salkyloxy, trifluoromethyl or

di{Cr.galkyl)amino;

R is hydrogen, hydroxy, amino, hydroxyCy.ealkyl, Cy.galkyl, C.galkyloxy,
arylCy.galkyl, aminocarbonyl, aminoCy.galkyl, Cy.¢alkylaminoC.galkyl or
di(Cy.galkyhaminoCy.galkyl;

R*is hydrogen;

is a radical selected from (a-1), (2-3), (a-4), (8-5), (a-6), (a~7), (a-8), (a-9),
(a-10), (a-11), (a-12), (a-13), (a-14), (a-15), (a-16), (a-17), (a-18), (a-19), (a-20),
(a-21), (a-22), (a-23), (a-24), (a-25), (2-26), (2-28), (a-29), (a-30), (a-31), (a-32),
(a-33), (2-34), (a-35), (a-36), (a-37), (a-38), (a-39), (2-40), (a-41), (a-42), (a-44),
(a-45), (2-46), (a-47); (a-48).or (a-51); |

each s is independently 0, 1,2, 3 or 4;

R¥ is hydrogen; halo; hydroxy; amino; nitro; trihaloCy.galkyl; trihaloCy.galkyloxy;
Cy.galkyl; Cygalkyloxy; Cy_galkylcarbonyl; Cy.galkyloxycarbonyl;
Cy.alkylsulfonyl; hydroxyCy.galkyl; aryloxy; di(Cy.salkyl)amino; cyano;
thiophenyl; furanyl; furanyl substituted with hydroxyCy.galkyl; benzofuranyl;
imidazolyl; oxazolyl; oxazolyl substituted with aryl and Cy_galkyl;
Ci.galkyliriazolyl; tetrazolyl; pyrrolidinyl; pyrrolyl; morpholinyl;
Cy.galkylmorpholinyl; piperazinyl; Cy.¢alkylpiperazinyl;
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hydroxyCi.¢alkylpiperazinyl; Cy.qalkyloxypiperidinyl; pyrazolyl; pyrazolyl
substituted with one or two substituents selected from Cy.galkyl or irthaloCy.galkyl;
pyridinyl; pyridinyl substitated with Cy_salkyloxy, aryloxy or aryl; pyrimidinyl;
quinolinyl; indole; phenyl; or phenyl substituted with one or two substituents
independently selected from halo, Cy.galkyl, Cy.alkyloxy or trifluoromethyl; and
R is hydrogen; halo; hydroxy; amino; nitro; trihaloCy_galkyl; trihaloCy.gallyloxy;

Cpsalkyl Ci.salkyloxy; Cy.galkylcarbonyl; Cy.galkyloxycarbonyl; i
C;-salkylsulfonyl, hydroxyCi.¢alkyl; aryloxy; di(C;.¢alkyl)amino; cyano; pyridinyl;
phenyl; or phenyl substituted with one or two substituents independently selected
from halo, Cy.galkyl, Cy.galkyloxy or trifluoromethyl.

[0163]  Other embodiments of the compound according to paragraph [0158] include the

following (wherein each of R?, R®, and R* in this paragraph corresponds to R*?, R*?, and R,
respectively, in paragraph [0158]):

O - yd
nisl; Q is ““% , _CR\ , Or —CH\ >

R? is hydrogen or nitro; R” is
hydrogen; when Z is equal to —eKC then wLu is tile bwaient radical

-Cy.galkanediyINH-; R* is hydiogen, Ci.¢alkyl or aryl; . is a radical

selected from (a-1) or (a-21); each s is independently 0, 1 or 2; and each R’ is
independently selected from hydrogen; halo; trihaloCy.galkyl; trihaloCy.galkyloxy;

Ci.salkyl; Cy.galkyloxy;
Ci-galkylcarbonyl; aryloxy; cyano or phenyl.

[0164]  Other embodiments of the compound according to paragraph [0158] include the
following (wherein each of R?, R®, and R*in this paragraph corresponds to R'?, R, and R,

respectively, in paragraph [0158]):

nisI; X is nitrogen; Y is nitrogen;
v - /

Q iS C\ N —CR\ , or _CH\ ;

R? is hydrogen; R? is hydrogen; when Z is equal to —CHC , then
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~L- is the bivalent radical -Cy_galkanediyINH-; R* is h’ydrcgegz, Cr.galkyl or ‘a‘ryl;

@ Is the radical (a-1); each s is independently 0 or 1; and each R® is
mndependently selected from hydrogen or phenyl,

[0165]  Particular embodiments of the compound according to paragraph [0158] include the
following
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| N
%/O,u;ri

ol |
A | 0T
o™ ‘g/(é‘ | @' h

in which the terminal hydroxamic acid moiety (-C(O)}NH-OH) is replaced with
R']
2 0]
) e
RS \_I_
R4

wherein @, R, R?, R3, and R* are as defined in accordance with paragraph [0046], and preferably
[0048] and [0049].

[0166] Inthe compounds of paragraphs [0158] - [0165], RY, R?, R®, and R* are preferably as
defined in paragraphs [0048] and [0049]. In other embodiments of the compounds of paragraphs
[0158]-[0165], R, R?, R, and R* are all H.

[0167]  In another embodiment, the invention comprises compounds of the following structural
formula (10):

1
IEZ/ 0 R12
o ya=o
RO / (CHz)t—( —L—
R L 2o (10)

or a pharmaceutically acceptable salt thereof, wherein
@ is -NH, or -OH;
R! is H or as defined in paragraph [0046]:
R?, R, and R* are as defined in paragraph [0046];
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nis 0, 1, 2 or 3 and when n is 0 then a direct bond is intended;
mis 0, 1, 2 or 3 and when m is O then a direct bond is intended;

tis 0 or 1 and when t is O then a direct bond is intended;

g
Y . Aaayennn /
15 mitrogen or S —CR . ——CH
Q g , \ , OI‘ \ ;

s
X is nitrogen or >

-

Y is nitrogen or S ;

Z is ~CHjs- or —0-;

R is selected from the group consisting of hydrogen, halogen, -NH,, nitro, hydroxy, aryl, heterocyclyl,
Cs-Ce-cycloalkyl, heteroaryl, C,-Cs-akyl, haloalkyl, C1-C7-alkenyl, C,-Cr-alkynyl, C1-C;-acyl, C1-Co-
alkyt-aryloxy, Ci-Cs-alkyl-arylsulfanyl, C,-Co-alkyl-arylsulfinyl, C;-Co-alkyl-arylsulfonyl, C;-C;-alkyl-
arylaminosulfonyl, C;-Cz-alkyl-arylamine, C-Cs-alkyny-C(O)-amine, C1-Cralkenyl-C{O)-amine, C;-C-
alkynyl-R®, C1-Cr-alkenyl-R® wherein R® is hydrogen , hydroxy, amino, C;-Cs-alkyl or C;-C-alkoxy;

R* is hydrogen, hydroxy, amino, hydroxyCy.galkyl, Ci.salkyl, Cy.galkyloxy,

arylCy.galkyl, aminocarbonyl, hydroxycarbonyl, aminoCjy.galkyl,
aminocarbonylC.galkyl, hydroxycarbonylC;.galkyl, hydroxyaminocarbonyl,
Ci-salkyloxycarbonyl, C;_galkylaminoCy.galkyl or di(Cy.galkyl)aminoC;.galkyl;

-L- is a bivalent radical selected from Cy.alkanediyl, carbonyl, sulfonyl, or
Ci.galkanediyl substituted with phenyl;

C is a radical selected from

134



WO 2005/030705

135

PCT/US2004/031591

% Kﬁh

Z

(a-4)

\{}\%J/I/R“)s

(a-8)



WO 2005/030705

N

(a-25)

{a-29)

RY,

{(a-10)

PCT/US2004/031591

;zf

(a-11) (2-12)

$ s
(a-15) (a-16)
L
| Ry 6)8 I 7
x

%

T
@) N (a-20)

N
(a-23) (@24)
/RS)S H /Ré)s
s N |
S | A
@27) (@-28)
6)5 6)5
(71> 719
# N/ Z 0
(@-31) (@-32)



WO 2005/030705

(a-33)
y
ik
N

(a-37)

[}

(a-49)

wherein each s is independently 0, 1, 2, 3,4 or 5;

/
N')\S

(a-50)

PCT/US2004/031591
0 ®S), \ %,
e
Ao U IR G
N W
(a-35) (a-36)

% %%
o

(a-39) (a-40)
5)5 6)5
I 7% \N/‘
2
{a-43) (a-44)
O/R% /R :
. S
SO Oe
(a-47) (a-48)
%%
\N’AW
N

(a-51)

each R® and R® are independently selected from hydrogen; halo; hydroxy; amino; nitro;
trihaloCy.galkyl; trihaloC. galkyloxy; Cy.galkyl; Cy.galkyl substituted with aryl and
Cs-1ocycloalkyl; Cy_galkyloxy; Cy_galkyloxyCi.ealkyloxy; C;.galkylcarbonyl;
C).salkyloxycarbonyl; Cy.¢alkylsulfonyl; cyanoCj.galkyl; hydroxyC,.galkyl;
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hydroxyCj.galkyloxy; hydroxyC).galkylamine; aminoC;.galkyloxys;
di(Cy.galkylyaminocarbonyl; dithydroxyC.alkyl)amino; (aryl)}(Cy.galkyl)amino;
di(Cy.gatkyl)aminoCy_gatkyloxy; di(Cy.galkyl)aminoCy_galkylamino;
di(C.galkyl)aminoC.galkylaminoCy_galkyl; arylsulfonyl; arylsulfonylamino;
aryloxy; aryloxyCy.galkyl; arylCy.galkenediyl; di(C;.alkylyamino;
di{C.galkylaminoCy.galkyl; di(Cy.galkyl)amino(Cy.galkyl)amino;

di(Cy.salkyDamino(Cy_galkyl)aminoCy.galkyl;
di(Cy_galkyDaminoCy.galkyl(C;.galkylamino;
di(Cy.galkyl)aminoC.gatkyl(Cy.galkyhaminoC.galkyl;
aminosulfonylamino(Ci.galkyl)amino;
aminosulfonylamino(Cy.galkyl}aminoC;.galkyl;
di(Cy.galkyl)aminosulfonylamino(C;_galkyl)amino;
di(C1.5alkyl)aminosuifony}amino(cl.galkyl}anﬁmc;_ﬁalky]’; cyano; thiophenyl;
thiophenyl substituted with di(Cy.galkylaminoC.salkyl(C;.galkyl)aminoC_galkyl,
di(Cy.¢alkyl)aminoCy.alkyl, Cy.¢alkylpiperazinylCy.galkyl,
hydroxyCi._salkylpiperazinylCy.galkyl,
hydroxyCy_galkyloxyC;.galkylpiperazinylCy.galkyl,
di(Cy.galkyl)aminosulfonylpiperazinylCy galkyl,

Ci.ealkyloxypiperidinyl, Cy.¢alkyloxypiperidinylC)_galkyl, morpholinylC)_galkyl,
hydroxyC.galkyl(C;_galkyl)aminoCy.galkyl, or di(hydroxyCy.galkyl)aminoCy.galkyl;
furanyl; furanyl substituted with hydroxyCy_galkyl; benzofuranyl; imidazolyl;
oxazolyl; oxazolyl substituted with aryl and Cy.¢alkyl; C).galkyitriazolyl; tetrazolyl;
pyrrolidinyl; pyrrolyl; piperidinylC Maikyloxyz morpholinyl; Cy_galkylmorpholinyl;
morpholinylCy.galkyloxy;

morpholinylC,.galkyl; motphohnylcl-ﬁalkylannm,

morpholinylC; galkylaminoCy.salkyl; piperazinyl; Cy.galkylpiperazinyl;

Cr.¢alkylpiperazinylCj.galkyloxy; piperazinylCy.galkyl;
naphtalenylsulfonylpiperazinyl; naphtalenylsulfonylpiperidinyl; naphtalenylsulfonyl;
C).galkylpiperazinylCy_galkyl; C;_galkylpiperazinylC;_galkylamino;
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C1_galkylpiperazinylC).galkylaminoCy.galkyl; Cy.galkylpiperazinylsulfonyl;
aminosulfonylpiperazinylCy.galkyloxy; aminosulfonylpiperazinyl;
aminosulfonylpiperazinylCy_galkyl; di(C 3,5ali(y1)aminosulfonylpiperazinyl;
di(Cy._galkyl)aminosulfonylpiperazinylCy.galkyl; hydroxyC,.galkylpiperazinyl,
hydroxyC,.galkylpiperazinylCy.galkyl; Cy.salkyloxypiperidinyl;
Ci_galkyloxypiperidinylCy.¢alkyl; piperidinylaminoCy_galkylamino;
piperidinylaminoCy.salkylaminoC,; . galkyl;
(C1.galkylpiperidinyl)(hydroxyCi.galkyl)aminoC.¢alkylamino;
(C1.galkylpiperidinyl)(hydroxyCi.¢alkylyaminoCy.¢alkylaminoC;.salkyl;
hydroxyCy.¢alkyloxyCy.galkylpiperazinyl;
hydroxyC\.galkyloxyCy.galkylpiperazinylC.¢alkyl;
(hydroxyCi.galkyl)(Cy.galkyl)amino; (hydroxyCi.salky!)(Cy.galkylyaminoCy_galkyl;
hydroxyCi.galkylaminoCy_galkyl; di(hydroxyCi.ealkyDaminoCy.galkyl;

pyrrolidinylC_galkyl; pyrrolidinylCy.galkyloxy; pyrazolyl; thiopyrazolyl; pyrazolyl
substituted with two substituents selected from Cy.galkyl or trihaloC,_galkyl;
pyridinyl; pyridinyl substituted with Cy_galkyloxy, aryloxy or aryl; pyrimidinyl;
tetrahydropyrimidinylpiperazinyl; tetrahydropyrimidinylpiperazinylCy_salkyl;
quinolinyl; indolyl; phenyl; phenyl substituted with one, two or three substituents
independently selected from halo, amino, nitro, Ci.salkyl, Cyi.¢alkyloxy,
hydroxyCi.4alkyl, trifluoromethyl, trifluoromethyloxy, hydroxyC.4alkyloxy,
C.qalkylsulfonyl, Cj.salkyloxyCj.salkyloxy, Cy.qalkyloxycarbonyl,
aminoCj4alkyloxy, di(Cy_salkyl)aminoCy.zalkyloxy, di(Cj4alkyl)amino,
di(Cy_satkyl)aminocarbonyl, di(Cy.4alkyl)aminoCj.4alkyl,

di(C;.4alkyl)aminoC,; _4alkylaminoCy.4alkyl,

di(Cyqalkyl)amino(C).qalkyl)amino, di(Cy_qalkyl)amino(Cy4alkyl)aminoCy.salkyl,
di(Cy.4alkyl)aminoCi.4alkyl(Cy.4alkyl)amino,
di(Cy.satkyl)aminoCy.4alkyl(C;.4alkyl)aminoCy.salkyl,
aminosulfonylamino(Cj.qalkyl)amino,
aminosulfonylamino(Cy.4alkyl)aminoCi.4alkyl,
di(C4alkyl)aminosulfonylamino(C;.4alkyl)amino,

139



WO 2005/030705 PCT/US2004/031591

di(C;.salkyhaminosulfonylamino(Cy.satkyllaminoCi.galkyl, cyano,
piperidinylC;.4alkyloxy, pyrrolidinylCy_qalkyloxy, aminosulfonylpiperazinyl,
aminosulfonylpiperazinylC)_salkyl, di(Cy.qalkyl)aminosulfonylpiperazinyl,
di(C4alkyl)aminosulfonylpiperazinylCy 4alkyl, hydroxyCi.yalkylpiperazinyl,
hydroxyCy.salkylpiperazinylCy.q4alkyl, Cy.qalkyloxypiperidinyl,
C.salkyloxypiperidinylC,.4alkyl, hydroxyCy.4alkyloxyC.4alkylpiperazinyl,
hydroxyCi.4alkyloxyCj.4alkylpiperazinylCi.salkyl,
(hydroxyCj.4alkyl)(Cy.galkyl)amino, (hydroxyC.4alkyl}(Cy.qalkyl)aminoCy.qalkyl,
di(hydroxyC).qalkyl)amino, di(hydroxyCi.salkyDaminoCy.qalkyl, furanyl, furanyl
substituted with -CH=CH-CH=CH-, pyrrolidinylC;.4alkyl, pyrrolidinylC,.4alkyloxy,
motpholinyl, morpholinylCy_4alkyloxy, morpholinylC,.4alkyl,
morpholinylC;_4alkylamino, morpholinylCy.4alkylaminoC.4alkyl, piperazinyl,
C-qalkylpiperazinyl, Cy.qalkylpiperazinylC; qalkyloxy, piperazinylCy.galkyl,
C-4alkylpiperazinylCy.salkyl, CysalkylpiperazinylC;.4alkylamino,
C.4alkylpiperazinylC,.4atkylaminoC.galkyl, tetrahydropyrimidinylpiperazinyl,
tetrahydropyrimidinylpiperazinylCi.4alkyl, piperidinylaminoCy.salkylamino,
piperidinylaminoCj_alkylaminoCy.salkyl,
(C-qalkylpiperidinyl}thydroxyCi.salkylyaminoCy.4alkylamino,
(C-satkylpiperidinyl)(hydroxyCi.salkyl)aminoC.salkylaminoCj_4alkyl,
pyridinylCy.salkyloxy,

hydroxyCi.salkylamino, hydroxyC.4alkylaminoCy.4alkyl,
di(C;-4alkylaminoCy_salkylamino, aminothiadiazolyl,
aminosulfonylpiperazinylCj.4alkyloxy, or thiophenylC.4alkylamino;

gach R° and R® can be placed on the nitrogen in replacement of the hydrogen;

aryl in the above is phenyl, or phenyl substituted with one or more subslituents each
independently selected from halo, C; galkyl, Cy.alkyloxy, trifluoromethyl, cyano or
hydroxycarbonyl.

[0168]  Other embodiments of the compound according to paragraph [0167] are those in which

one or more of the following apply (wherein each of R?, R®, and R* in this paragraph corresponds to

R12, R, and R, respectively, in paragraph [0167]):
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nis0,1or2;
mis0,1or2;

—C - v
Qis T~ —oR( - —eH
Xis nitmgﬂn;, ’
R? is hydrogen;

-L~ is a bivalent radical selected from carbonyl, sulfonyl, or C;_galkanediyl
substituted with phenyl;

is aradical selected from (a-1), (a-20) or (a-43);
each s is independently 0 or 1;
each R® is independently selected from hydrogen or phenyl,
[0169]  Other embodiments of the compound according to paragraph [0167] are those in which
one or more of the following apply (wherein each of R? R®, and R* in this paragraph corresponds to
R'?, R™, and R™, respectively, in paragraph [0167)):
nis0, lor2;
me ;Oi:z:“cgi TR e o

X is nitrogen;

R?is hydrogen;
'-L- is a bivalent radical selected from carbonyl or sulfonyl;

o is a radical selected from (a-1) or (a-20);
| each s is independently 0 or 1;
teach R is independently selected from hydrogen or aryl.

[0170]  Other embodiments of the compound according to paragraph [0167] are those in which
one or more of the following apply (wherein each of R?, R®, and R* in this paragraph corresponds to
R'?, R'3, and R, respectively, in paragraph [0167)):

tis O;
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R?is hydrogen, hydroxy, amino, hydroxyC).galkyl, C;.¢alkyl, C1.¢alkyloxy,
arylCy_galkyl, aminocarbonyl, aminoCy.galkyl, Cy.alkylaminoCy.galkyl or
di(Cy.galkyl)aminoCj.galkyl;

-L- is a bivalent radical selected from Cy.galkanediyl, carbonyl or sulfonyl;

is a radical selected from (a-1), (a-3), (a-4), (a-5), (a-6), (a-7), (a-8), (a-9),
(2-10), (a-11), (a-12), (a-13), (a-14), (a-13), (a-16), (a-17), (a-18), (a-19), (a-20),
(a-21), (a-22), (a-23), (a-24), (2-25), (a-26), (a-28), (a-29), (a-30), (a-31), (a-32),
(2-33), (a-34), (2-35), (a-36), (a-37), (a-38), (a-39), (a-40), (a-41), (a-42), (a-44),
(a-45), (a-46), (a-47), (a-48) or (a-51);

each s is independently 0, 1, 2, 3or 4;

R is hydrogen; halo; hydroxy; amino; nitro; trihaloCy.galkyl; trihaloCy.galkyloxy;
C;.¢alkyl; Cy.galkyloxy; Cy.galkylcarbonyl; Cysalkyloxycarbonyl;
Cy-galkylsulfonyl; hydroxyC.galkyl; aryloxy; di(Cy.galkyl)amino; cyano;
thiophenyl; furanyl; furanyl substituted with hydroxyCi_salkyl; benzofuranyl;
imidazolyl; oxazolyl; oxazolyl substituted with aryl and Cy.galkyl;
Cy.salkyltriazolyl; tetrazolyl; pyrrolidinyl; pyrrolyl; morpholinyl;

C-salkyimorpholinyl; piperazinyl; Cy.galkylpiperazinyi;
hydroxyC.salkylpiperazinyl; Cy.galkyloxypiperidinyl; pyrazoly; pyrazolyl
substituted with one or two substituents selected from Cj_galkyl or trihaloCy_galkyl;
pyridinyl; pyridinyl substituted with Cy.galkyloxy, aryloxy or aryl; pyrimidinyl;
quinolinyl; indole; phenyl; or phenyl substituted with one or two substituents
independently selected from halo, C_galkyl, Cy.galkyloxy or trifluoromethyl;

R® is hydrogen; halo; hydroxy; amino; nitro; trihaloCy.galkyl; trihaloCy.galkyloxy;
C,.¢alkyl; Cy_galkyloxy; Cy.galkylcarbonyl; Cj.galkyloxycarbonyl;
C1.galkylsulfonyl; hydroxyCi.galkyl; aryloxy; di(Cy.galkyl)amino; cyano; pynidinyl;
phenyl; or phenyl substituted with one or two substituents independently selected
from halo, Ci.galkyl, Cyi_galkyloxy or trifluoromethyl.

[0171]  Other embodiments of the compound according to paragraph [0167] include the

following (wherein each of R?, R®, and R* in this paragraph corresponds to R*?, R*3, and R**,

respectively, in paragraph [0167]):
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tis 0;
R? is‘hydrc).gen, hycimxy, amino, hydfbxyc 1-¢alkyl, Crgalkyl, C.¢alkyloxy,
arylCy.galkyl, aminocarbonyl, aminoC,_galkyl, C;.galkylaminoC.salkyl or

di{Cy.galkyl)aminoCy_galkyl;
-L~ is a bivalent radical selected from Cj_galkanediyl, carbony! or sulfonyl;

is a radical selected from (a-1), (a-3), (a-4), (a-5), (a-6), (a-7), (a-8), (a-9),
(a-10), (a-11), (a-12), (a-13), (a-14), (a-15), (a-16), (a-17), (a-18), (a-19), (a-20),
(a-21), (a-22), (a-23), (a-24), (a-25), (a-26), (a-28), (a-29), (a-30), (a-31), (a-32),
(a-33), (a-34), (a-35), (a-36), (a-37), (a-38), (a-39), (a-40), (a-41), (a-42), (a-44),
(a-45), (a-46), (a-47), (a-48) or (a-51);

sis0,1,2,3 0r4;

R’is hydrogen, halo; hydroxy; amino; nitro; trihaloC).galkyl; trihaloCj.galkyloxy;
C,.galkyl; Cy_galkyloxy; Ci.salkylcarbonyl; Cy.galkyloxycarbonyl;
Ci.galkylsulfonyl; hydroxyCi.salkyl; aryloxy; di(Cy.galkyl)amino; cyano;
thiophenyl; furanyl; furanyl substituted with hydroxyC,).ealkyl; benzofuranyl;
imidazolyl; oxazolyl; oxazolyl substituted with aryl and C;.galkyl;
C.galkyltriazolyl; tetrazolyl; pyrrolidinyl; pyrrolyl; morpholinyl;
Cj.galkylmorpholinyl; piperazinyl; Cy.galkylpiperazinyl;
hydroxyCj.galkylpiperazinyl; Cy.galkyloxypiperidinyl; pyrazoly; pyrazolyl
substituted with one or two substituents selected from Cj.galkyl or trihaloC|_salkyl,

pyridinyl; pyridinyl substituted with Cy.galkyloxy, aryloxy or aryl; pyrimidinyl;
quinolinyl; indole; phenyl; or phenyl substituted with one or two substituents
independently selected from halo, Cy.galkyl, C;.salkyloxy or trifluoromethyl; and

R® is hydrogen; halo; hydroxy; amino; nitro; trihaloCy.galkyl; trihaloC).gatkyloxy;
Ci-galkyl; Cygalkyloxy; Cy.g¢alkylcarbonyl; Cy.galkyloxycarbonyl,
Ci.ealkylsulfonyl; hydroxyCy.galkyl; aryloxy; di(Cj.galkyl)amino; cyane; pyridinyi;
phenyl; or phenyl substituted with one or two substituents independently selected
from halo, Cy.galkyl, Cy.galkyloxy or triflucromethyl.

[0172] Other embodiments of the compound according to paragraph [0167] include the

following (wherein each of R?, R®, and R* in this paragraph corresponds to R'2, R'3, and R%,

respectively, in paragraph [0167]):
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- yd

—c” —ocCR —CH
nis0,1or2:mis0, 1,0r2;Qis N N ,or ™~ Xis nitrogen

sulfonyl, or Cy.galkanediyl substituted with phenyl; ~_® is a radical selected
from (a-1), (a-20) or (a-43); s is 0 or 1; and each RYis independently selected from
hydrogen or phenyl.
[0173]  Other embodiments of the compound according to paragraph [0167] include the
following (wherein each of R2, R?, and R* in this paragraph corresponds to R', R**, and RY,
respectively, in paragraph [0167]):
- /

—cZ —cCR —CH
nis0,1or2;mis0,1,0r2;Qis C\’ N or ™~ Xis nitrogen

R? is hydrogen; -L- is a bivalent radical selected from carbonyl or
sulfonyl; . is a radical selected from (a-1) or (a-20); each s is independently 0

or 1; and each R® is independently selected from hydrogen or aryl.

[0174] Particular embodiments of the compound according to paragraph [0167] include the
following

Taohoy | oo,

" i
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wherein @, R!, R?, R®, and R* are as defined in accordance with paragraph [0046], and preferably
[0048] and [0049].

[0175] Inthe compounds of paragraphs [0167]- [0174], RY, R?, R, and R* are preferably as

defined in paragraphs [0048] and [0049]. In other embodiments of the compounds of paragraphs
[01671- [0174], RY, R?, R?, and R* are all H.

[0176] In another embodiment, the invention comprises compounds of the following structural
formula (11):
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R! o
Pl /U\Q:X R12
o) N N7 cera—(®)
R"% vz (11)
or a pharmaceutically acceptable salt thereof, wherein
® is —=NH; or -OH;
R'is H or as defined in paragraph [0046];
R? R®, and R* are as defined in paragraph [0046];
tis 0, 1, 2, 3 or 4 and when t is 0 then a direct bond is intended;

CR/ CH/
Q is nitrogen or < , N .or NG

—
X is nitrogen or < ;

Y is nitrogen or < ;

Z is ~-NH-, —O- or -CHj-;

Ris selected from the group consisting of hydrogen, halogen, -NH,, nitro, hydroxy, aryl, heterocyclyl,
Cs-Ce-cycloalkyl, heteroaryl, C1-Cr-akyl, haloalkyl, C1-C-alkenyl, C1-Cs-alkynyl, C,-C-acyl, C,-C-
alkyl-aryloxy, C1-C7-alkyl-arylsulfanyl, C,-Cr~alkyl-arylsulfinyl, C;-Co-alkyl-arylsulfonyl, C1-Cy-alkyl-
arylaminosulfonyl, C1-Co-alkyl-arylamine, C,-Cr-alkynyl-C(O)-amine, C,-Cr-alkenyl-C(O)-amine, C;-Co-
alkynyl-R®, C1-Cr-alkenyl-R® wherein R is hydrogen , hydroxy, amino, C;-Cralkyl or C1-Cy-alkoxy;
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R2 s hydrogen, hydroxy, amino, hydroxyCy.galkyl, Ci-galkyl, Cy.¢elkyloxy,
arylCy.galkyl, aminocarbonyl, hydroxycarbonyl, aminoCy_salkyl,
aminocarbonylCy.galkyl, hydroxycarbonylCy.salkyl, hydroxyaminocarbonyl,
C1.galkyloxycarbonyl, Cy.galkylaminoCj.galkyl or di(C.galkyl)aminoC; . galkyl;

- is a bivalent radical selected from —NR’C(Q)-, -NR°SO;- or -NR’CHy-

wherein R? is hydrogen, Cy.galkyl, Cs-1o0ycloalkyl, hydroxyCi.ealkyl,
Cr.salkyloxyC;.galkyl or di(CygalkyDaminoCy.qalkyl;

C is a radical selected from

s % % %
94 d v o
(o) @2) @ 4)

Par Vol s %
UGN GRS 1
@7 @$)

(a-5) (a-6)
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/n 6)5 /(“6)5 /116).‘: /Rs)s
/ "”\ -~ \\
o 0o O
N L AN Py
{a-29) (a-30) (a-31) (@32}

(RG)S ! (Rs)g Cgé)s \ /Rﬁ)s
S &% ) SRS
S % N/ g No # N N

(a-33) (a-34) (a-35) {a-36)
%% B B %
g\i‘n‘j l e I 7S Ry O,
N L o N P X—)
H
{a-37) (a-38) (a-39) (a-40)
l}/ﬁ% /R‘% /R% /R“Js
! s m ’ 7% \Nf’\
/ Nag 7
(a-41) (a-42) {a-43) (a-44)

(a-45) {a-46) (a-47) (a-48)
%
S~ j
NP
(a-51)

(a-49) (a-50)

wherein each s is independently 0, 1, 2, 3,4 or §;
each R® and R® are independently selected from hydrogen; halo; hydroxy; amino; nitro;
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trihaloCy.galkyl; trihaloCy.galkyloxy; Crgalkyl; Ci.galkyl substituted with aryl and
Cy.1gcycloalkyl; Cr.galkyloxy; Ci-galkyloxyCy-galkyloxy; C1.galkylcarbonyl;
Cy.galkyloxycarbonyl; Cy-galkylsulfonyl; cyanoCy.galkyl; hydroxyCy-galkyl;
hydroxyCy.galkyloxy; hydroxyCy.galkylamine; aminoCy.galkyloxy;
di(Cy.galkyl)aminocarbonyl; di(hydroxyCy.galkylamino; (aryl)(C1-galkyDamino;
di(C-galkyDaminoCy._galkyloxy; di(C;.galkyl)anﬁnoclaaalkylanﬁno;

di(C I.Ga]kyl)anﬁnocMalkyimninocmalkyl; arylsulfonyl; arylsulfonylamino;
aryloxy; aryloxyCi.galkyl; arylCy galkenediyl; di(Cy.calkyDamino;
di(C4.galkyl)aminoCy.galkyl; di(Cy.galkylamino(Cy.galkyl)amino;
i(Cp-calkyDamino(C1.galkyDaminoCr.galkyl;
di((:l.galky};)aminoc1.5&1ky1((31~5a1ky1)min0;
éi(C1_5a]ky1)aminoc1“galkj?l(Cg,ﬁaﬂcyl)amino(fl-ﬁalkyl;
aminosulfonylamine(Ci.galkyl)amino;
aminosulfonylamino(Cy.¢alkyDaminoC.galkyl;
di(C1.alkyl)aminosulfonylamino(C -galkylamino;
di(C1-6aﬂcyl)anﬁnasuifonylamino(ﬁ1.'5alkyl)amina(‘§1,5alkyl; cyano; thiophenyl;
thiophenyl substituted with di(CLGalkyl}an&noC;éalkyl(ﬂl,ﬁall{yl)amino(};.@Iky],
di(Cy-galkyDaminoCy.galkyl, C-galkylpiperazinylCy.galkyl,
hydroxyC1_5a1ky1pipe::azin3rl('11-6a3kyl,

hydroxyCy.-galkyloxyC 1-salkylpiperazinylCj.qalkyl,
di(C;.5alkyl)aminosulfonyipiperazinylcl,.salkyl,

C;.galkyloxypiperidinyl, Cy.¢alkyloxypiperidinylCy.alkyl, morpholinylCj.galkyl,
hydroxyC»Iﬁkyl(ci-galkyl)aminoﬁl.salkyl, or di(hydroxyCi.galkylaminoCj.gatkyl;
furanyl; furanyl substituted with hydroxyCi.galkyl; benzofuranyl; imidazolyl;
oxazolyl; oxazolyl substituted with aryl and Cy.galkyl; Cy.galkyltriazolyl; tetrazolyl;
pyrfolidinyl; pyerolyl; piperidinylCy.¢alkyloxy; morpholinyl; Cy-galkylmorpholinyl;
morpholinylCy.salkyloxy; ~
morpholinylCy.gallyl; morpholinylCj.galkylamino;
morpho!inylcl‘salkylaminoc1.5allcyl; piperazinyl; Cy.galkylpiperazinyl;
Cy.galkylpiperazinylCy.galkyloxy; piperazinylCy.salkyl;
naphtalenylsulfonylpiperazinyl; naphtalenylsulfonylpiperidinyl; naphtalenylsulfonyl:
C.galkylpiperazinylCi-galkyl; Cy.galkylpiperazinylCy.galkylamino;
C1-6a]ky1pipemziny101_ealkylanﬁnoc1.5alkyl; Cy.galkylpiperazinylsulfonyl;
aminosulfonylpiperazinylCi.galkyloxy; aminosulfonylpiperazinyl;
aminosulfonylpiperazinylCy.galkyl; di(C;.-galkyl)aminosulfonylpiperazinyl;
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di(C1.galkylyaminosulfonylpiperazinylCy.galkyl; hydroxyC.galkylpiperazinyl;
hydroxyCy.galkylpiperazinylCy.salkyl; Cy.galkyloxypiperidinyl;
C1.salkyloxypiperidinylCy.galkyl; piperidinylaminoC.galkylamino;
piperidinylaminoC.galkylaminoCs.galkyl;
(C1-¢alkylpiperidinyl)(hydroxyCi.salkylyaminoCy.alkylamino;
(Crgalkylpiperidinyl)(hydroxyCy-calkylaminoCy.galkylaminoCy.galkyl;
hydroxyCi.galkyloxyCi.salkylpiperazinyl;
hydroxyC;.¢alkyloxyCi.ealkylpiperazinylCy.¢alkyl;
(hydroxyCi.galkyl)(Cy.salkyl)amino; (hydroxyCy.galkyl)(Cr.¢alkyl)aminoCy.galkyl;
hydroxyC,.galkylaminoCy.ealkyl; di(ltydroxyCy.¢alkylaminoCy.galkyl;
pyrrolidinylCy.galkyl; pyrrolidinylC.calkyloxy; pyrazolyl; thiopyrazolyl; pyrazolyl
substituted with two substituents selected from Cy.galkyl or trihaloCy.galkyl;
pyridinyl; pyridinyl substituted with Cy.galkyloxy, aryloxy or aryl; pyrimidinyl;
tetrahydropyrimidinylpiperazinyl; tetrahydropyrimidinylpiperazinylCy. galkyl;
quinolinyl; indole; phenyl; phenyl substituted with one, two or three substituents
independently selected from halo, amino, nitro, Cr.galkyl, Cr.¢alkyloxy,
hydroxyC.4elkyl, trifluoromethyl, trifluoromethyloxy, hydroxyCy.4atkyloxy,
Cy.4aikylsulfonyl, CiqalkyloxyCy.galkyloxy, Cy qalkyloxycatbonyl,
aminoCjalkyloxy, di(Cy.qalkylaminoC.4alkyloxy, di(Cy.4alkyhamino,
di(Cj.4alkyDaminocarbonyl, di(Cy.salkyl)aminoCy.4alkyl,

di{Cy _4alky1)amin0(31_4alkylanﬁnoC1_4alkyl,

di(C4alkyDamino(Cy qalkyl)amino, di(Cy.4alkyl)amine(Cy.4alkyl)aminoCy.qalkyl,
di(C1.4alkyl)aminoCy.4alkyl(Cy4alkyl)amino,

di(Cy.4alkyl)aminoCy.48lkyl(C; 4alkyl)aminoCy. qalkyl,
aminosulfonylamino(Cy.4alkyl)amino,
aminosulfonylamino(Cy.galkyl)aminoCy.4alkyl,
di(Cy.4alkyDaminosulfonylamino(Cy.4alkyl)amino,
di(CMalkyi)aminosulfonylmninc(&4a1kyl)anﬁnocl-5alkyl, ¢yano,
piperidinylC.salkyloxy, pyrrolidinylC.4alkyloxy, aminosulfonylpiperazinyl,
aminosulfonylpiperazinylCy.4alkyl, di(Ci.4alkyl)aminosulfonylpiperazinyl,
di(Cy.4alkyl)aminosulfonylpiperazinylCy.qalkyl, hydroxyCy.4alkylpiperazinyl,
hydroxyCi.salkylpiperazinylCy-4alkyl, Cy.4alkyloxypiperidinyl,
C;.salkyloxypiperidinylCy.salkyl, hydroxyCy.salkyloxyCysalkylpiperazinyl,
hydroxyCi.salkyloxyCy.qalkylpiperazinylCy.salkyl,
(hydroxyC.4alkyl}(Cy.4alkyl)amino, (hydroxyCi.4alkyl)(Cigalkyl)aminoCysalkyl,
di(hydroxyCy.salkyDamino, di(hydroxyC.salkyl)aminoC.4alkyl, foranyl, furanyl
substituted with —CH=CH-CH=CH-, pyrrolidinylCy.4alkyl, pyrrolidinylC;.qalkyloxy,
morpholinyl, morpholinylCj.4alkyloxy, morpholinylCy.4alkyl,
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morpholinylCy.4alkylamino, morpholinylCi.4alkylaminoCy_salkyl, piperazinyl,
Cy.galkylpiperazinyl, Cy.4alkylpiperazinylCy qalkyloxy, piperazinylCy.4alkyl,
Ci.qalkylpiperazinylCy.4alkyl, Cy.salkylpiperazinylCy.4alkylamino,
Cj.qalkylpiperazinylCy.jalkylaminoCy.galkyl, tetrahydropyrimidinylpiperazinyl,
tetrahydropyrimidinylpiperazinylCy.4alkyl, piperidinylaminoCi_salkylamino,
piperidinylaminoCy. salkylaminoCy 4alkyl,
(C1.4alkylpiperidinyl)(hydroxyC,.salkylDaminoCy.4alkylamino,
(Cy.4alkylpiperidinyl)(hydroxyCi4alkyl)aminoCy 4alkylaminoCy_galkyl,
pyridinylC;4alkyloxy,
hydroxyCi.salkylamine, hydroxyCi.salkylaminoCi.4alkyl,
di(Cy.4alkyDaminoCy.4alkylamino, aminothiadiazolyl,
aminosulfonylpiperazinylCy salkyloxy, or thiophenylCy 4alkylamino;

each R’ and R® can be placed on the nitrogen in replacement of the hydrogen;

aryl in the above is phenyl, or phenyl substituted with one or more substituents each
independently selected from halo, Cyr.salkyl, Ci.alkyloxy, trifluoromethyl, cyano or
hydroxycarbonyl.

[0177]  Other embodiments of the compound according to paragraph [0176] are those in which

one or more of the following apply (wherein each of R?, R®, and R* in this paragraph corresponds to 4

R'2, R®3, and R, respectively, in paragraph [0176]):

tisOor1i; _ e
-3~ —CR —CH
Qis N, N ,or ~
X is nitrogen;

R'2 is hydrogen, hydroxy, Cy.gaikyl, or arylCy_galkyl;
-L- iz a bivalent radical selected from ~NHC(O)- or -NHSO»-;

C is a radical selected from (a-1) or (a-20);
each s is independently 0 or 1;
each R’ is independently selected from hydrogen or phenyl.
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[0178]  Other embodiments of the compound according to paragraph [0176] are those in which
one or more of the following apply (wherein each of R?, R®, and R* in this paragraph corresponds to

R'2, R'®, and R**, respectively, in paragraph [0176]):

tis 1; —er” CH/
— / .
Q iS % » ~N , Or ~

X is nitrogen;
'Y is nitrogen;
Z i =0~ or —CHgz~;
R'2is H;
-L- js a bivalent radical selected from -—NHC(D} or -NHSOs-;

C is a radical selected from (a-1) or (a-20);
gach s is independently 0 or 1;

each R® is independently selected from hydrogen or phenyl.

[0179] Other embodiments of the compound according to paragraph [0176] are those in which
one or more of the following apply (wherein each of R?, R3, and R* in this paragraph corresponds to
R'?, R!3, and R*, respectively, in paragraph [0176]):

tis 0; ,

R is hydrogen, hydroxy, amino, hydroxyCr.galkyl, Cy.galkyl, Cy.galkyloxy,

“arylCy_galkyl, aminocarbonyl, aminoCy.galkyl, Cy.galkylaminoCy.galkyl or
di(Cy.galkyl)aminoCy.galkyl;
-L- is a bivalent radical selected from ~NHC(O)- or -NHSO2-;

——® is a radical selected from (a-1), (a-3), (a-4), (a-5), (a-6), (a-7), (a-8), (a-9),
(a-10), (a-11), (a-12), (a-13), (a-14), (a-15), (a-16), (a-17), (a-18), (a-19), (a-20),
(a-21), (a-22), (a-23), (a-24), (a-25), (2-20), (a-28), (a-29), (a-30}, (a-31), (a-32),
(a-33), (a-34), (a-35), (a-36), (a-37), (a-38), (a-39), (a-40), (a-41), (a-42), (a-44),
(a-435), (a-46), (a-47), (a-48) or (a-51);

each s is independently 0, 1, 2, 3 or 4;
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R? is hydrogen; halo; hydroxy; amino; nitro; trihaloCy.galkyl; trihaloCy.alkyloxy;
Cy.galkyl; Cy galkyloxy; Ci-galkylcarbonyl; Cy.galkyloxycarbonyl;
Ci.galkylsulfonyl; hydroxyCy.salkyl; aryloxy; di{Cy.galkyl)amino; cyano;
thiophenyl; furanyl; furanyl substituted with hydroxyC.galkyl; benzofuranyl;
imidazolyl; oxazolyl; oxazolyl substituted with aryl and Cy.galkyl;
Cy.¢galkyltriazolyl; tetrazolyl; pyrrolidinyl; pyrrolyl; morpholinyl;
C1.galkylmorpholinyl; piperazinyl;

C.¢alkylpiperazinyl; hydroxyCy.galkylpiperazinyl;

Ci.alkyloxypiperidinyl; pyrazoly; pyrazolyl substituted with one or two
substituents selected from Cy.galkyl or trihaloCy.galkyl; pyridinyl; pyridinyl
substituted with Cy.galkyloxy, aryloxy or aryl; pyrimidinyl; quinolinyl; indole;
phenyl; or phenyl substituted with one or two substituents independently selected
from halo, Cy.galkyl, Cq.galkyloxy or trifluoromethyl;

RS is hydrogen; halo; hydroxy; amino; nitro; trihaloCy.galkyl; trihaloC).¢alkyloxy;
Cr.galkyl; Cy.galkyloxy; Cj-galkylcarbonyl; Cy.galkyloxycarbonyl;
Cy.galkylsulfonyl; hydroxyCygalkyl; aryloxy; di{Cy-galkyl)amino; cyano; pyridinyl;
phenyl; or phenyl substituted with one or two substituents independently selected
from halo, Cr.galkyl, Cy.galkyloxy or trifluoromethyl.

[0180] Other embodiments of the compound according to paragraph [0176] are those in which

one or more of the following apply (wherein each of R?, R®, and R* in this paragraph corresponds to

R'?, R, and R, respectively, in paragraph [0176]):

R? and R* are each independently selected from hydrogen, hydroxy,
hydroxyCi.salkyl, aminoCy.galkyl or aminoaryl; |

is a radical sclected from (a-1), (a-z), (a-3), (a-4), (a~3), (a-6), (a-7), (a-B),
(a-9), (a-10), (a-11), (a-12), (a-13), (a-14), (a-13), (a-16), (a-17), (a-18), (a-19),
(a-20), (a-21), (a-22), (a-23), (a-24), (2-25), (a-26), (2-27), (a-28), (a-29), (a-30),
(a-31), (a-32), (a-33), (a-34), (a-35), (a-36), (a-37), (a-38), (a-39), (a-40}, (a-41),
(a-42) (2-43) or (a-44);
cach R® and R® are independently selected from hydrogen; halo; hydroxy; amino;
nitro; trihaloCy_galkyl; trihaloCy.galkyloxy; Crsalkyl; Crgalkyloxy;
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Cir.salkyloxyCi.galkyloxy; Cy.galkylcarbonyl; Cy.galkylsulfonyl; cyanoCy. galkyl;
hydroxyCi.galkyl; hydroxyCi.galkyloxy; hydroxyCj.galkylamino;
aminoCy.galkyloxy; di(Ci.galkyl)aminocarbonyl; di(hydroxyCi.galkyl)amino;
arylCy.salkyl)amino; di(Cy.salkyl)aminoCy.galkyloxy;
di(C1-galkyl)aminoC;.galkylamino; arylsulfonyl; arylsulfonylamino; aryloxy;
arylCs.galkenediyl; di(C;.galkyl)amino;

di(Cy.salkyl)aminoC;.galkyl; di(C;.galkyl)aminoCy. galkyl(Cy-galkyl)aminoCy.galkyl;
cyano; thiophenyl; thiophenyl substituted with

di(Cy.salkyl)aminoCy. galkyl(Cy.galkyDaminoCy.salkyl, di(Cy.galkylyaminoCy.galkcyl,
Cr.galkylpiperazinylCy.galkyl or di(hydroxyCi-galkyl)aminoCy galkyl; furanyl;
imidazolyl; Cy_galkyltriazolyl; tetrazolyl; pyrrolidinyl; piperidinylC,.alkyloxy;
morpholinyl; C;.¢alkylmorpholinyl; morpholinylCy_galkyloxy;
mmphnlinylclﬂgaﬁtylg Cj.galkylpiperazinyl; Cy.galkylpiperazinylC;. galkyloxy;
Ci-galkylpiperazinylCy.galkyl; Cy.galkylpiperazinylsulfonyl;
aminosulfonylpiperazinylCy_galkyloxy; aminosulfonylpiperazinyl;
aminosulfonylpiperazinylCy.alkyl; di(Cy.¢alkyl}aminosulfonylpiperazinyl;
di(Cy.salkyl)aminosulfonylpiperazinylC.galkyl; hydroxyCy.galkylpiperazinyl;
hydroxyCi.galkylpiperazinylCj.galkyl; Ci.galkyloxypiperidinyl;
Ci-galkyloxypiperidinylC.galkyl; hydroxyCi.galkyloxyCy.galkylpiperazinyl;
hydroxyCi.salkyloxyCy.salkylpiperazinylCy.qalkyl;
(hydroxyCi.¢alky)(Cy-galkyDamino; (hydroxyCi.salkyl)(Cy.galkyl)aminoCy.galkyl;
pyrrolidinylCy_galkyloxy; pyrazolyl; thiopyrazolyl; pyrazolyl substituted with two
substituents selected from Cy.galkyl or trihaloC;._galkyl; pyridinyl; pyridinyl
substituted with Cy.galkyloxy or aryl; pyrimidinyl; quinolinyl; indole; phenyl; phenyl
substituted with one, two or three substituents independently selected from halo,
amino, C;.galkyl, Cy.alkyloxy, hydroxyCi.qalkyl, trifluoromethyl,
trifluoromethyloxy, hydroxyCy.4alkyloxy, Cr.4alkyloxyCi.4alkyloxy,
aminoC.4alkyloxy, di(Ci.4alkylyaminoCy.4alkyloxy, di(Ci-4alkyl)amino,
di(Cy.qalkyDaminoCy_galkyl, di(C;ygalkyl)aminoCy.4alkyl(Cy.salkylaminoCy salkyl,
piperidinylCy4alkyloxy, pyrrolidinylCy.4alkyloxy, anﬁnosulfnnylpipel'azgnyl,
aminosulfonylpiperazinylCy 4alkyl, di(Cy.4alkyl)aminosulfonylpiperazinyl,
di(Cy.4alkyl)aminosulfonylpiperazinylCy.4alkyl, hydroxyCy.qalkylpiperazinyl,
hydroxyC,.qalkylpiperazinylCy_4alkyl, C;.4alkyloxypiperidinyl,
C1.4alkyloxypiperidinylCy.4alkyl, hydroxyCj.salkyloxyCy.4alkylpiperazinyl,
hydroxyCj.qalkyloxyCi.galkylpiperazinylCj.4alkyl,
(hydroxyC).4alkyl)(Ci.4alkyl)amino, (hydroxyCi.4alky)(Cy.4alkyl)aminoCy. salkyl,
pyrrolidinylCyqalkyloxy, morpholinyICy. 4alkyloxy, morphelinylCy.q4alkyl,
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Cy4alkylipiperazinyl, Cy.4alkylpiperazinylCy.q4alkyloxy,
C1.4alkylpiperazinylCy.qalkyl, hydroxyC,.qalkylamino, di(hydroxyCj4alkyl)amino,
di{Cy-4alkyDaminoC}.4alkylamino, aminothiadiazolyl,
aminosulfonylpiperazinylC;.4alkyloxy, or thiophenylC.4alkylamino.
[0181]  Other embodiments of the compound according to paragraph [0176] include the
following (wherein each of R% R?, and R* in this paragraph corresponds to R'?, R*®, and R,
respectively, in paragraph [0176]):

R® and R? are each independently selected from hydrogen, hydroxy,
hydroxyCj.ealkyl, aminoCr.salkyl or aminoaryl;

is a radical selected from (a-1), (a-2), (a-3), (a-4), (a-5), (a-6), (a-7), (a-8),
(a-9), (a-10), (a-11), (a-12), (a-13), (a-14), (a-15), (a-16), (a-17), (a-18), (a-19),
(a-20), (a-21), (a-22), (a-23), (a-24), (a-25), (a-26), (a-27), (a-28), (a-29), (a-30),
(a-31), (2-32), (a-33), (a-34), (a-35), (a-36), (a-37), (2-38), (a-39), (a-40), (a-41),
(a-42) (a-43) or (a-44);

each R® and R® are independently selected from hydrogen; halo; hydroxy; amino; nitro;
trihaloCy.galkyl; trihaloCy.galkyloxy; Cr.galkyl; Cy.galkyloxy;
Cy.salkyloxyC.qalkyloxy; Ci.galkylcarbonyl; Cy.galkylsulfonyl; cyanoCi. galkyl;
hydroxyCi.galkyl; hydroxyCi.galkyloxy; hydroxyCy.alkylamino;
aminoC1.galkyloxy; di(Cy.galkylaminocarbonyl; dithydroxyCi-galkyDamino;
arylCs.galkylamino; di(Cy.galkyl)aminoCi.galkyloxy;
di(C1.galkylaminoCygalkylamino; arylsulfonyl; arylsulfonylamino; aryloxy;
arylCy.galkenediyl; di(Cy.¢alkyDamino;
di(C1.galkyl)aminoCy_galkyl;
di(Ci‘.ga]kyI)anﬁnaC1.5a§ky1(cl.5a1ky1)amiho{31_6alkylg cyano; thiophenyl;
thiophenyl substituted with di(Cy.galkyl)aminoCy.galkyl(Cy.galkyDaminoC,.alkyl,
di(C1.galkyaminoCy.galkyl, C.¢alkylpiperazinylCy.galkyl or
di(hydroxyC.galkyl)aminoCy.galkyl; furanyl; imidazolyl; Cy.galkyltriazolyl;
tetrazolyl; pyrrolidinyl; pipetidinylCi.ealkyloxy; morpholinyl;
C.-galkylmorpholinyl; morpholinylCy.salkyloxy; morpholinylCs.salkyl;
C1.galkylpiperazinyl; Ci.salkylpiperazinylCy.galkyloxy;
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CisalkylpiperazinylCi.¢alkyl; Cy.galkylpiperazinylsulfonyl;
aminosulfonylpiperazinylCy. galkyloxy; aminosulfonylpiperazinyl;
aminosulfonylpiperazinylCy.galkyl;

di(Cy.gatkyDaminosulfonylpiperazinyl;
di(Cj.galkyl)aminosulfonylpiperazinylCy.galkyl; hydroxyC.galkylpiperazinyl;
hydroxyCj.galkylpiperazinylCy_galkyl; Ci.galkyloxypiperidinyl;
Cr.galkyloxypiperidinylCy.galkyl; hydroxyCi.salkyloxyCy.galkylpiperazinyl;
hydroxyCi_galkyloxyCi.galkylpiperazinylCy.galkyl;

(hydroxyC).salkyl)(Cy.ealkyl)amino; (hydroxyCi.calkyl{C.galkyl)aminoCy galkyl;
pyrrolidinylCy.galkyloxy; pyrazolyl; thiopyrazolyl; pyrazolyl substituted with two
substituents selected from Cy.galkyl or trihaloCy.galkyl; pyridinyl; pyridinyl
substituted with Cy_galkyloxy or aryl; pyrimidinyl; quinolinyl; indole; phenyl;
phenyl substituted with one, two or three substituents independently selected from
halo, amino, C;.galkyl, Cy.galkyloxy, hydroxyCj.4alkyl, trifluoromethyl,
trifluoromethyloxy, hydroxyCi.qalkyloxy, Cr.4alkyloxyCy.salkyloxy,
aminoCr.4alkyloxy,

di(Cy_galkyDaminoCy.4alkyloxy, di(Cysalkyl)amino, di(Cy.4alkyDaminoCy.qalkyl,
di(Cy.salkyl)aminoCy_4alkyl(C;.4alkylaminoCy.4alkyl, piperidinylCy.4alkyloxy,
pymolidinylCy_4alkyloxy, aminosulfonylpiperazinyl,
aminosulfonylpiperazinylCy4alkyl, di(Cyqalkyl)aminosulfonylpiperazinyl,
di(Cy.4alkyl)aminosulfonylpiperazinylCy.4alkyl, hydroxyC;. salkylpiperazinyl,
hydroxyCj.qalkylpiperazinylC.qalkyl, Cy4alkyloxypiperidinyl,

C alkyloxypiperidinylCy.4alkyl, hydroxyCp.saikyloxyCy salkylpiperazinyl,
hydroxyCy_4alkyloxyC-salkylpiperazinylCy.4alkyl,
(hydroxyC;.4alkyl)(C.4alkyl)amino, (hydroxyCi.4alkyl){Cy.4alkyl)aminoC.4aikyl,
pyrrolidinylCysalkyloxy, morpholinylCy_salkyloxy, morpholinylCy.qatkyl,
Cy.salkylpiperazinyl, Cy.qalkylpiperazinylCy qalkyloxy,
C.4alkylpiperazinylCy.4alkyl, hydroxyC.salkylamino, di(hydroxyCy.salkyl)amino,

di(C1.4alkyl)aminoCy.alkylamino, aminothiadiazolyl,
aminosulfonylpiperazinylCy.4alkyloxy, or thiophenylC.salkylamino.
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[0182]  Other embodiments of the compound according to paragraph [0176] include the
following (wherein each of R?, R?, and R* in this paragraph corresponds to R'2, R™, and R*,
respectively, in paragraph [0176]):
tis O;

L- is a bivalent radical selected from -NHC(O)- or -NHSO,-;

~® is a radical selected from (a-1), (a-3), (a-4), (a-5), (a-6), (a-7), (a-8), (2-9),
(a-10), (a-11), (a-12), (a-13), (a-14), (a-13), (a-16), (a-17), (a-18), (a-19), (a-20),
(a-21), (a-22), (2-23), (a-24), (a-25), (2-26), (a-28), (a-29), (a-30), (a-31}, (a-32),
(a-33), (a-34), (a-35), (2-36), (a-37), (2-38), (a-39), (a-40), (a-41), (a-42), (a-44),
(a-43), (a-46), (a-47), (a-48) or (a-51);

each 8 is independently 0, 1, 2, 3 or 4;

R is hydrogen; halo; hydroxy; amino; nitro; trihaloC.galkyl; trihaloCy.galkyloxy;
Cy.galkyl; Cy.galkyloxy; Cp-galkylearbonyl; Ci.salkyloxycarbonyl;
C1-galkylsulfonyl; hydroxyCi.galkyl; aryloxy; di(C;.galkyl)amino; cyano;
thiophenyl; furanyl; furanyl substituted with hydroxyC.ealkyl; benzofuranyl;
imidazolyl; oxazolyl; oxazolyl substituted with aryl and Cy.galkyl;
C.galkyliriazolyl; tetrazolyl; pyrrolidinyl; pyrrolyl; morpholinyl;
Cy.galkylmorpholinyl; piperazinyl;

C1.gatkylpiperazinyl; hydroxyCi.galkylpiperazinyl;
Chr.galkyloxypiperidinyl; pyrazoly; pyrazolyl substituted with one or two
substituents selected from Cy.galkyl or trihaloCy.¢alkyl; pyridinyl; pyridinyl
substituted with Cy_galkyloxy or aryl; pyrimidinyl; quinolinyl; indole; phenyl; or
phenyl substituted with one or two substituents inciépendently selected from halo,
Ci.-galkyl, Cy.galkyloxy or trifluoromethyl;

and RS is hydrogen; halo; hydroxy; amino; nitro; trihaloCy.galkyl; tnhalaCl-salkylaxy,
Cy.¢alkyl; Cygalkyloxy; Cy.galkylcarbonyl; Cj-galkyloxycarbonyl;
C).galkylsulfonyl; hydroxyCi.galkyl; aryloxy; di(Cy.galkyl}amino; cyano; pyridinyl;
phenyl; or phenyl substituted with one or two substituents independently selected
from halo, Cy.galkyl, Cy.galkyloxy or trifluoromethyl.
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[0183]  Other embodiments of the compound according to paragraph [0176] include the
following (wherein each of R?, R%, and R* in this paragraph corresponds to R'2, R'3, and R,

respectively, in paragraph [0176]):
— o —cr” ——CH/
tisOor1;Qis C\\ ’ N or N 3 Xis nitrogen
R12 is hydrogen, hydroxy, Cy.galkyl or arylCy.galkyl; -L- is a bivalent radical selected
from
~NHC(O}- or -NHSO4-; C is a radical selected from (a-1) or (a-20); each s
is independently 0 or 1; and each R? is independently selected from hydrogen or
phenyl.
[0184] Other embodiments of the compound according to paragraph [0176] include the
following (wherein each of R?, R®, and R* in this paragraph corresponds to R*?, R'®, and R™,

respectively, in paragraph [0176]):
yd
_ & —cr™ —CH
tis1;Qis C\ > N or ™ Xis nitrogen; Y is nitrogen: Z is —

O- or ~CHz~;

R? is hydrogen; -L- is a bivalent radical selected

from —NEIC(O)- or -NHSO;-; O is a radical selected from (a-1) or (a-20);
each s is independently 0 or 1; and each R’ is independently selected from
hydrogen or phenyl.

[0185] . Particular embodiments of the compound according to paragraph [0176] include the

following

HO\N o ‘ |  ‘ ‘ H&Biix , ﬁ
erl ~ § | ﬁ 'Y
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wherein @, R, R?, R®, and R* are as defined in accordance with paragraph [0046], and preferably
[0048] and [0049].

[0186]  Inthe compounds of paragraphs [0176] - [0185], R*, R?, R®, and R* are preferably as
defined in paragraphs [0048] and [0049]. In other embodiments of the compounds of paragraphs
[0176] - [0185], R}, R?, R®, and R* are all H.

[0187]  In another embodiment, the invention comprises compounds of the following structural
formula (12):

R"m R™),
N wl @
R3</\:|— NH G G

® (12)
or a pharmaceutically acceptable salt thereof, wherein

@ is -NH, or —OH;

R!is H or as defined in paragraph [0046];

R? R®, and R* are as defined in paragraph [0046];

Ring A is a heterocyclyl, wherein if said heterocyclyl contains an -NH- moiety that
nitrogen may be optionally substituted by a group selected from G;

R' s a substituent on carbon and is selected from halo, nitro, cyano, hydroxy, oxo,
trifluoromethyl, trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl,
Cygalkyl, Co.galkenyl, Cogalkynyl, Cy.galkoxy, Ci¢alkanoyl, Cisalkanoyloxy,
N-(Cpgalkyl)amino, N,N-(Cy.galkyl)zamino, Cy.salkanoylamino, N-(Ci.¢alkylcarbamoyt,

N, N-(Cy.salkyl).carbamoyl, Cy.alkylS(O), whetein ais 0 to 2, Cy.salkoxycarbonyl,
N-(C1.salkyl)sulphamoyl, N, N-(Cy.galkyl)sulphamoyl, aryl, aryloxy, arylCy.salkyl,
heterocyclic group, (heterocyclic group)Cr.galkyl or a group (D-E-); wherein R, including
group (D-E-), may be optionally substitated on carbon by one or more V; and wherein, if said
heterocyelic group contains an -NH- moiety that nitrogen may be optionally substituted by a
group selected from J;
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V is halo, nitro, cyano, hydroxy, oxo, triffuoromethyl, trifluoromethoxy, amino,
carboxy, carbamoyl, mercapto, sulphamoyl, Cy.salkyl, Cz.calkenyl, Casalkynyl, Cygalkoxy,
Ci.calkanoyl, Ci.galkanoyloxy, N-(Cy.calkyDamino, N,N-(Cy.galkyl),amino,
C)-¢alkanoylamino, N-(Ci.¢alkyl)carbamoyl, N,N-(Cy.salkyl),carbamoyl, Cy.salkylS(0),
wherein ais 0 to 2, Cy.galkoxycarbonyl, N-(Cy.salkyl)sulphamoyl, N, N-(Cy.alkyl);sulphamoyl
or a group (D’-E’-); wherein V, including group (D’-E’-), may be optionally substituted on
carbon by one or more W;

W and Z are independently selected from halo, nitro, cyano, hydroxy, oxo,
trifluoromethyl, trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl,

Cy.galkyl, Cacalkenyl, Ca gallkynyl, Cr.galkoxy, C.¢alkanoyl, Cy.galkanoyloxy,
N-(Cygalkyl)amino, N,N-(Cy.galkyl)2amino, Ci.allanoylamino, N-(Cy.galkyl)carbamoyl,
N,N-(Cygalkyl)zcarbamoyl, C,.¢alkylS(0), wherein ais O to 2, C1.salkoxycarbonyl,
N-(Cyeallyl)sulphamoyl or N,N-(Cr.salkyDrsulphamoyl;

G, J and K are independently selected from Cj.galkyl, Ca-salkenyl, Cp.galkynyl,
C.salkanoyl, Cy.salkylsulphonyl, Cy.salkoxycarbonyl, carbamoyl, N-(Cy.salkyl)carbamoyl,
N,N-(Cy.salkyl)carbamoyl, benzyloxycarbonyl, benzoyl and phenylsulphonyl, aryl,
arylCy.alkyl or (heterocyclic groﬁp)CwaIkyl; wherein G, J and K may be optionally
substituted on carbon by one or more Q; and wherein if said heterocyclic group contains an -
NH- moiety that nitrogen may be optionally substituted by a group selected from hydrogen or
Ci.galkyl;

Q is halo, nitro, cyano, hydroxy, oxo, trifluoromethyl, trifluoromethoxy, amino,
carboxy, carbamoyl, mercapto, sulphamoyl, Cy.galkyl, Ca.galkenyl, Ca.salkynyl, C.salkoxy,
Cysalkanoyl, Cy-salkanoyloxy, N-(Cy.galkyl)amino, N,N-(Cy.salkyl)zamino,

C;.galkanoylamino, N~(Cy.galkylcarbamoyl, N,N-(C.alkyl)carbamoyl, C 1.6alkylS(0O).
wherein a is 0 to 2, Cy.¢alkoxycarbonyl, Ci.¢alkoxycarbonylamino, N-(Ci.calkylsulphamoyl,
N,N-(Cy.galkyl)>sulphamoyl, aryl, aryloxy, arylCy.alkyl, arylCygalkoxy, heterocyclic group,
(heterocyclic group)Ci-salkyl, (heterocyclic group)Ci.salkoxy, or a group (D7-E™); wherein Q,
including group (D"-E”-), may be optionally substituted on carbon by one or more Z;

D, D’ and D*’ are independently selected from Cr.galkyl, C.calkenyl, Ca.galkynyl,
Ca.geycloalkyl, CsseycloalkylCygalkyl, aryl, arylCy.galkyl, heterocyclic group, (heterocyclic
group)Ci.galkyl; wherein D, D* and D may be optionally substituted on carbon by one or
more F'; and wherein if said heterocyclic group contains an ~NH- moiety that nitrogen may be
optionally substituted by a group selected from K;

E, £ and E” are independently selected from -N(R®)-, -O-, -C(Q)0-, -0C(0)-,

-C(0)-, -NR)C(O)-, -NRICONR)-, NR*)C(0)O-, -OCONR’)- -CONR)-,
-5(0), -SONRY-, -N(R")SO,-; wherein R® and RPare independently selected from hydrogen
or Cj.¢alkyl optionally substituted by one or more F and ris 0-2;
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F and B’ are independently selected from halo, nitro, cyano, hydroxy, trifluoromethyl,
trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, Cy.galkyl, Cagalkenyl,
Ca.alkynyl, Cy.salkoxy, Cy.¢alkanoyl, Cy.salkanoyloxy, N-(C 1.galkyl)amino,
N,N-(Cy.galky]),amino, Cy.salkanoylamino, N-(Cqgalkyl)carbamoyl,
N.N-(Cy.galkyl)scarbamoyl, Cy.5alkylS(0), wherein ais 0 to 2, Cr.galkoxycarbonyl,
N-(C.galkyl)sulphamoyl and N,N-(Cy.salkyl),sulphamoyl;

mis 0, 1, 2, 3 or 4; wherein the values of R! may be the‘same or different;

Ring B is a ring selected from
xR Y=Y
IS = p—
/As)\ N
wherein,

X! and X2 are selected from CH or N, and
¥'. ¥2, Y? and Y* are selected from CH or N provided that at least one of Y', Y7, Y°
and Y*is N;
R!2js halo;
nis 0, 1, or 2, wherein the values of R are the same or different.
[0188] In some embodiments of the compound according to paragraph [0187],

* Ring A is a pyridyl, quinolyl, indolyl, pyrimidinyl, morpholinyl, piperidinyl,
piperazinyl, pyridazinyl, pyrazinyl, thiazolyl, thienyl, thienopyrimidinyl, thienopyridinyl,
purinyl, 1°,27,3°,6’ ~tetrahydropyridinyl, triazinyl, oxazolyl, pyrazolyl, or furanyl; whersin if
Ring A contains an -NH- mojety that nitrogen may be optionally substituted by a group
selected from G.

. Ring A is pyridin-4-yl, pyridin-3-yl, pyridin-2-yl, quinolin-8-yl, pyrimidin-6-yl,
pyrimidin-5-yl, pyrimidin-4-yl, morpholin-4-yl, piperidin-4-yl, piperidin-3-yl, piperdin-2-yl,
piperazin-4-yl, pyridazin-5-yl, pyrazin-6-yl, thiazol-2-yl, thien-2-y1, thieno[3,2d]pyrimidinyl,
thieno[3,2b]pyrimidinyl, thieno[3,2b]pyridinyl, purin-6-yl, 1°,2’,3’ 6" -tetrahydropyridin-4-yl
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° Ring A is pyridin-d-yl, pyridin-3-yl, pyridin-2-yl, quinolin-8-yl, pyrimidin-6-yl,
pyrimidin-5-yl, pyrimidin-4-yl, morpholin-4-yl, piperidin-4-yl, piperidin-3-yl, piperdin-2-yl,
piperazin-4-yl, pyridazin-5-yl, pyrazin-6-yl, thiazol-2-yl, thien-2-yl, thieno[3,2d]pyrimidinyl,
thieno[3,2b]pyrimidinyl, thieno[3,2b]pyridinyl, purin-6-yl, 17,23’ 6’~tetrahydropyridin-4-yl
or triazin-6-yl; wherein if Ring A contains an -NH- moiety that nitrogen may be optionally
substituted by a group selected from G.

Ring A is pyridin-4-yl, pyridin-3-yl, pyridin-2-yl, morpholin-4-yl, piperidin-4-yl,
piperidin-3-yl, piperdin-2-yl, piperazin-4-yl, thiazol-2-yl, thien-2-yl, furan-3-yl, pyrrolidin-1-
yl, piperidin-1-yl, triazol-1-yl or 1°,2,3",6’ -tetrahydropyridin-4-yl wherein if Ring A contains
an -NH- moiety that nitrogen may be optionally substituted by a group selected from G.

Ring A is a pyridyl, pyrimidyl, morpholinyl, piperidinyl, piperazinyl, pyridazinyl,
thienyl, pyrazinyl, thiazolyl, 1,2,4-triazolyl or furanyl.

* Ring A is pyridin-4-yl, pyridin-3-yl, pyridin-2-yl or 1,2 4-triazolyl.

* Ring B is thienyl, thiadiazolyl, thiazolyl, pyrimidyl, pyrazinyl, pyridazinyl or pyridyl.
*  RingB is thienyl, thiazolyl, pyrimidyl, pyrazinyl, pyridazinyl or pyridyl.

* RingB is thienyl or pyridyL

¢ Ring B is thienyl or pyridyl wherein both the thienyi and the pyridyl are attached to
Ring A in the 2-position of the thienyl or pyridyl ring and to the amide group of formula (I) in
the 5-position of the thienyl or pyridyl ring.

Rl is halo, amino, Cy.salkyl, Crsalkoxy, Ci.salkanoyloxy, N-(C).zalkyl)amino,
N,N-(Cyaalkyl),amino, Cysalkanoylamino, N-(Cysalkyl)carbamoyl,
N,N-(C1.zalkyl),carbamoyl.

e R s halo, amino, Cy.¢alkyl or Cj.galkoxy.
° R is halo, amino, methyl or methoxy.
* RI! is a substituent on carbon and is selected from halo, nitro, cyano, hydroxy, oxo,

trifluoromethyl, trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl,
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C1galkyl, Cy.galkenyl, Ca.calkynyl, Cy.qalkoxy, Cr.calkanoyl, Cy.alkanoyloxy,
N~(Cy.galkyl)amino, N,N-(Cy¢alkyl).amino, C1.galkanoylamino, N-(C;_galkyl)carbamoyl,
N,N-(Cy.galkyl);carbamoyl, Ci.¢alkylS(0), wherein ais 0 to 2, Ci.galkoxycarbonyl,
N-(Cr.galkyl)sulphamoyl, N,N-(Cygalkyl)ssulphamoyl, aryl, aryloxy, arylCy.calkyl,
heterocyclic group, (heterocyclic group)Ci.galkyl or a group (D-B-); wherein R, including
group (D—E—), may be optionally substituted on carbon by one or more V; and wherein, if said
heterocyclic group contains an -NE- moiety that nitrogen may be optionally substituted by a
group selected from J;
V is halo, nitro, cyano, hydroxy, oxo, trifluoromethyl, triffluoromethoxy, 2amino,
carboxy, carbamoyi, mercapto, sulphamoyl, C;.galkyl, Cz.salkenyl, Cysalkynyl, Cr.galkoxy,
C1.alkanoyl, Cy.galkanoyloxy, N-(C.salkyl)amino, N,N-(Cy.salkyl),amino,

C, ¢alkanoylamino, N-(Cy.galkyl)carbamoyl, N,N-(C\.salkyl);carbamoyl, Cy.salkylS(O)a
wherein ais 0 to 2, Cy.¢alkoxycarbonyl, N-(Cysalkylsulphamoyl, N,N-(Cy.¢alkyl)ssulphamoyl
or a group (D’-E’-); wherein V, including group (D'-E’-), may be optionally substituted on

carbon by one or more W;

W and Z are independently selected from halo, nitro, cyano, hydroxy, oxo,
trifluoromethyl, trifluoromethoxy, amine, carboxy, carbamoyl, mercapto, sulphamoyl,
Crgalkyl, Cosalkenyl, Ca.salkynyl, Crsalkoxy, C1.salkanoyl, Cygalkanoyloxy,
N-(Cy.galkyDamino, N,N-(C;.galkyl)amino, C.¢alkanoylamino, N-(Ci.salkylcarbamoyl,
N.N-(Cygalkyl)carbamoyl, CiealkylS(0), wherein ais 0 to 2, Ci.galkoxycarbonyl,
N-(Cygalkyl)sulphamoyl or N,N-(C;.¢alkyl)sulphamoyl;

G, T and K are independently selected from Cy.galkyl, Cqgalkenyl, Cagalkynyl,
C;.galkanoyl, Cy.galkylsulphonyl, C;.galkoxycarbonyl, carbamoyl, N-(Ci.salkyl)catbamoyl,
N,N-(Cy.salkyl)carbamoyl, benzyloxycarbonyl, benzoyl a;nd phenylsulphonyl, aryl,
arylCy.galkyl or (heterocyclic group)C i-¢alkyl; wherein G, J and K may be optionally
substituted on carbon by one or more Q; and wherein if said heterocyclic group contains an -

NH- moiety that nifrogen may be optionally substituted by a group selected from hydrogen or

Ci.gaikyl;
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Q is halo, nitro, cyano, hydroxy, oxo, trifluoromethyl, trifluoromethexy, amino,
carboxy, carbamoyl, mercapto, sulphamoyl, Cy.calkyl, Cz.galkenyl, Ca galkynyl, Cy.ealkoxy,
C;alkanoyl, Cy.salkanoyloxy, N-(Cy alkyl)amino, N, N-(Cy.galkyl)samino,

Cy.galkanoylamino, N-(Cr.ealkyl)carbamoyl, NN-(Cy _galkylyzcarbamoyl, Cy.5alkylS(O),
wherein a is 0 to 2, Cp.galkoxycarbonyl, Cy.¢alkoxycarbonylamino, N-(Cy.¢alkyDsulphamoyl,
N,N~(Cj.¢alkyl),sulphamoyl, aryl, aryloxy, arylCy.qalkyl, arylCr.salkoxy, heterocyclic group,
(heterocyclic group)Ci.calkyl, (heterocyclic group)Cs galkoxy, or a group (D"-E"-); wherein Q,
including group (D”-E’-), may be optionally substituted on carbon by one or more Z;

D, D’ and D** are independently selected from Ci.salkyl, Ca.alkenyl, Ca.calkynyl,
Ca.seycloalkyl, Ca.gcycloalkylCysalkyl, aryl, arylC.qalkyl, beterocyclic group, (heterocyclic
group)Ci.salkyl; wherein D, D* and D™’ may be optionally substituted on carbon by one or
more F’; and wherein if said heterocyclic group contains an ~INH- moiety that nitrogen may be

optionally substituted by a group selected from K;
E, B’ and E’’ are independently selected from NERY-, -0-, -C(0)O-, -0C(0)-, -C(0)-,
NERHCO)-, NRICOINRY-, -NRY)C(0)0-, -OC(OINR?)-, -CONR)-, -SO)r-,

-SO,NRY-, -N(R*SO,-; wherein R” and R"are independently selected from hydrogen or
Cr.calkyl optionally substituted by one or more FF and r is 0-2; and

Fand P are independently selected from halo, nitro, cyano, hydroxy, trifluoromethyl,
trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, Ci.galkyl, Cogalkenyl,
Ca.galkynyl, Cy.salkoxy, Cy.qalkanoyl, Cr.salkanoyloxy, N-(CygalkyDamino,

N, N~(Cy.galkyl),amino, Cy.galkanoylamino, N-(Cy.callyl)carbamoyl,
N.N-(C\.galkyl).carbamoyl, Cy.calkylS(0), wherein a is 0 to 2, Cysalkoxycarbonyl,
N-(C1.¢alkyl)sulphamoyl and N,N-(Cy.¢alkyl)sulphamoyl.

. Rl s a substituent on carbon and is selected from cyano, hydroxy, Ci.salkyl or a group
(D-E-); wherein R including group  (D-E-), may be optionally substituted on catbon by one
or more V;
V is cyano, hydroxy or a group (D’-E'-); wherein V, including group (D’-E’-), may be
optionally substituted on catbon by one or more w;

W and Z are independently selected from cyano, C).¢alkyl or Cy.galkoxy;
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[0189]

G and K are independently selected from C;.salkyl, Cysalkenyl, Cy.salkynyl,
arylCy.salkyl or (heterocyclic group)Cr.galkyl; wherein G and K may be optionally substituted

on carbon by one or more Q;

Q is cyano, hydroxy, oxo, Ci.galkyl, Ca.salkenyl, C;.galkoxy, Ci.¢alkanoyl,
Cygalkanoyloxy, N-(Cy.galkyl)carbamoyl, N,N-(Cy.galkyl),carbamoyl, Cy¢alkoxycarbonyl,
Cy.calkoxycarbonylamino, aryl, aryloxy or a group (D”-E”-); wherein Q, including group
(D”-E"-), may be optionally substituted on carbon by one or more Z;

D, D’ and D"’ are independently selected from aryl, arylCy.salkyl or heterocyclic
group; wherein D, D’ and D”” may be optionally substituted on carbon by one or more F’; ¢
wherein if said heterocyclic group contains an ~NH- moiety that nitrogen may be optionall
substituted by a group selected from K;

E, B’ and B” are independently selected from -O-, -C(0)O-, -0C(0)-, -C(0O)-,
NERYC(O)-, -C(OIN(RY)-, -S(0);-; wherein R is selected from hydrogen or Cy.calkyl
optionally substituted by one or more F and ris 0-2; and

F and F* are independently selected from nitro, hydroxy, Cr.alkyl, Ci.¢alkoxy,
C-¢alkanoyl, N-(Cy.salkyDamino, N,N-(Cy.galkyl).amino, C).galkanoylamino or

C;.galkoxycarbonyl.

mis 0, 1, 2, 3 or 4; wherein the values ofR''are  the same or different.

mis 0, 1, or 2; wherein the values ofR!are  the same or different.
mis 0.

mis 1.

R*2is halo.

R*2 s fluoro.

R*'2is chloro.

nis 0, 1, or 2; wherein the values of R'? are the same or different;

nis 0;

nis 1.

Other embodiments of the compound according to paragraph [0187] include the

following (wherein each of R? in this paragraph corresponds to R*? in paragraph [0187]):
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Ring A is a pyridyl, indolyl, pyrimidyl, morpholinyl, piperidinyl, piperazinyl,
pyridazinyl, thienyl, pyrazinyl, thiazolyl, oxazolyl, 1,2,4-triazolyl, isoxazolyl, isothiazolyl,

pyrazolyl, or furanyl;
Ring B is thienyl, thiadiazolyl, thiazolyl, pyrimidyl, pyrazinyl, pyridazinyl or pyridyl;

R! is halo, amino, Cy.galkyl, Ci.galkoxy, Cysalkanoyloxy, N-(Cy.zalkyDamino,

N N-(CysalkyDpamino, C;.salkanoylamino, N—(C;.galkyl)carbamnyl,
N,N-(C1salkyl)carbamoyl;

mis 0, 1, 2, wherein the values of R'! are the same or different.
nis 0, 1, 2, wherein the values of R'? are the same or different;
R'2is F or Cl.
[0190]  Other embodiments of the compound according to paragraph [0187] include the
following (wherein each of R? in this paragraph corresponds to R*2 in paragraph [0187]):
Ring A. is pyridin-4-yl, pyridin-3-yl, pyridin-2-yl or 1,2,4-triazolyl;
Ring B is thienyl or pyridyl:
R! is halo, amino, methyl or methoxy;
mis 0, 1, 2, wherein the values of R'! are the same or different.
nisOorl;
R*is F.
[0191]  Other embodiments of the compound according to paragraph [0187] include the
following (wherein each of R? in this paragraph corresponds to R*? in paragraph [0187]):

Ring A is a pyridyl, quinelyl, indolyl, pyrimidinyl, morpholinyl, piperidinyl,
piperazinyl, pyridazinyl, pyrazinyl, thiazolyl, thienyl, thienopyrimidinyl, thienopyridinyl,
purinyl, 1°,2°,3*,6’-tetrahydropyri dinyl, triazinyl, oxazolyl, pyrazolyl, or furanyl; wherein if
Ring A contains an -NH- moiety that nitrogen may be optionally substituted by a group

selected from G;
Ring B is thieny}, thiadiazolyl, thiazolyl, pyrimidyl, pyrazinyl, pyridazinyl or pyridyl;

R!! is a substituent on carbon and is selected from halo, nitro, cyano, hydroxy, 0xo,

168



WO 2005/030705 PCT/US2004/031591

triffuoromethyl, trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl,
C1.¢alkyl, Cogalkenyl, Cyealkynyl, Cyalkoxy, Ci.galkanoyl, Crsalkanoyloxy,
N~(C1.¢alkyDamino, N,N-(C;.calkyl)2amino, C;.¢alkanoylamino, N-(Cy.galkyl)carbamoyl,
N,N-(Cy.salkyl)ocarbamoyl, Cy.¢alkylS(O), wherein a is 0 to 2, Cy.galkoxycarbonyl,
N-(Cy.galkyl)sulphamoyl, N,N-(Cy.¢alkyl),sulphamoyl, aryl, aryloxy, arylCy.ealkyl,
heterocyclic group, (heterocyclic group)Cy.salkyl or a group (D-E-); wherein R}, including
group (D-E-), may be optionally substituted on carbon by one or more V; and wherein, if said

heteroeyclic group contains an -NH- mofety that nitrogen may be optionally substituted by a

group selected from T;

V is halo, nitro, cyano, hydroxy, oxo, triffnoromethyl, trifluoromethoxy, amino,
carboxy, carbamoyl, mercapto, sulphamoyl, Cy.galkyl, Cy.¢alkenyl, Cosalkynyl, Cyalkoxy,
C\galkanoyl, Cy.salkanoyloxy, N-(Cy.galkyljamino, N,N-(C.calkyl)zamino,
C1.salkanoylamino, N-(Cy.galkylcarbamoyl, N,N-(Cy.galkyl)carbamoyl, Cr.salkylS(O),
wherein ais 0 to 2, Cwéﬂcoxycarbonyl, N-(CygalkyDsulphamoyl, N,N-(Cy-salkyl),sulphamoyl
or a group (D’-E'-); wherein V, including group (D’-E’-), may be optionally substituted on
carbon by one or more W; .

W and Z are independently selected from halo, nitro, cyano, hydroxy, oxo,
trifluoromethyl, trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl,
Cr.¢alkyl, Cagalkenyl, Casalkynyl, Cy.alkoxy, Cialkanoyl, Cigalkanoyloxy,
N-(Cygalkyl)amino, N,N-(Cy.¢alkyl)zamino, Cy.galkanoylamino, N- (Cygalkybcarbamoyl,
N, N-(Cygalkyl)scarbamoyl, Ci.salkylS(O)y wherein a is 0 to 2, Cy.galkoxycarbonyl,
N-(Cygalkyl)sulphamoyl or N,N~(Cy.salkyl),sulphamoyl;
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G, J and K are independently selected from Ci.galkyl, Casalkenyl, Cosalkynyl,
Cr.salkanoyl, Cy.salkylsulphonyl, Cy.salkoxycarbonyl, carbamoyl, N-(Cy.gallyl)carbamoyl,
N,N-(Cy.salkyl)carbamoyl, benzyloxycarbonyl, benzoyl and phenylsulphonyl, aryl,
arylCy.galkyl or (heterocyclic group)Cygalkyl; wherein G, J and K may be optionally
substituted on carbon by one or more Q; and wherein if said heterocyclic group contains an -
NH- moiety that nitrogen may be optionally substituted by a group selected from hydrogen or
Cy.galkyl;

Q is halo, nitro, cyano, hydroxy, oxo, trifluoromethyl, trifluoromethoxy, amino,
carboxy, carbamoyl, mercapto, sulphamoyl, Cy.gallyl, Cagalkenyl, Cogalkynyl, Cy-galkoxy,
Ci.galkanoyl, Cy.galkanoyloxy, N-(Cy galkyl)amino, N,N-(Cy.¢alkyl).amino,
C.¢alkanoylamino, N-(Cr.galkyl)carbamoyl, N,N-(Cy.galkyl)carbamoyl, C1.alkylS(O)y
wherein a is 0 to 2, Cy.galkoxycarbonyl, Cj.salkoxycarbonylamino, N-(Cy.salkyl)sulphamoyl,
N,N-(Cy.galkyl);sulphamoyl, aryl, aryloxy, arylCi.calkyl, arylCy.galkoxy, heterocyclic group,
(heterocyclic group)Ci.galkyl, (heterocyclic group)Ci.salkoxy, or a group (D”-E™-); wherein Q,

+ including group (D”-E”-), may be optionally substituted on carbon by one or more Z;

D, D’ and D" are independently selected from Cy.alkyl, Cagalkenyl, Cs.¢alkynyl,
Cs.geycloalkyl, CageycloalkylCysalkyl, aryl, arylCi.ealkyl, heterocyclic group, (heterocyclic
group)Cr.salkyl; wherein D, D’ and D”* may be optionally substituted on carbon by one or

more F’; and wherein if said heterocyclic group contains an —NE- moiety that nitrogen may be
optionally substituted by a group selected from X '
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E, ' and B are independently selected from -N(R®)-, -O-, -C(0)O-, -OC(0)-, -C(0)-,

NERHCO)-, -NR)CONR-, -NRC(0)0-, -OC(OINR)-, -C(ON(R™-, -5(0)y,
_SO,N(R?)-, N(R)SO,-; wherein R* and R"are independently selected from hydrogen or
Ci.salkyl optionally substituted by one or more Fandris 0-2;

Fand P’ are independently selected from halo, nitro, cyano, hydroxy, trifluoromethyl,

trifluoromethoxy, amino, carboxy, carbamoyl, mercapt , sulphamoyl, Cy.ealkyl, Ca.galkenyl,

Caalkynyl, Ci.galkoxy, Cy.alkanoyl, Cygalkanoyloxy, N-{Cy-alkyl)amino,
N,N-(Cy.galkyl)samino, Cr.alkanoylamino, N-(Cr.galkyl)carbamoyl,
N, N-(Cgalkyl)zcarbamoyl, C1-6alkyIS(Q), wherein ais 0 to 2, C.¢alkoxycarbonyl,
N-(Cy_salkyl)sulphamoyl and N, N-(C1.¢alkyl),sulphamoyl;
mis 0, 1, 2, 3, or 4, wherein the values of R'* are the same or different;
R'2isF or Cl;
nis 0, 1, or 2, wherein the values of R' are the same or different.
[0192] Other embodiments of the compound according to paragraph [0187] include the
following (wherein each of R? in this paragraph corresponds to R'? in paragraph [0187]):

Ring A is pyridin-4-yl, pyridin-3-y1, pyridin-2-yl, morpholin-4-yl, piperidin-4-yl,

piperidin-3-yl, piperdin-2-yl, piperazin-4-y}, thiazol-2-yl, thien-2-yl, furan-3-yl, pyrrolidin-1-

yl, piperidin-1-yl, triazol-1-yl or 1°,2'3" 6’ -tetrahydropyridin-4-yl wherein if Ring A contains

an -NH- moiety that nitrogen may be optionally substituted by a group selected from Gy
Ring B is thienyl, thiazolyl, pyrimidyl, pyrazinyl, pyridazinyl or pyridyl;
R!! is a substituent on carbon and is selecied from cyano, hydroxy, Ci.galkyl or a group
(D-E-); wherein RY, including group (D-E-), may be opticnally substituted on carbon by one
or more V;

W and Z are independently selected from cyano, Cy galkyl or Cr.galkoxy,

G and K are independently selected from C1.galkyl, Cz.galkenyl, Casalkynyl,

arylCy.galkyl or (heterocyclic group)Cr.galkyl; wherein G and K may be optionally substituted

on carbon by one or more Q;
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Q is cyano, hydroxy, oxo, Ci.salkyl, Cy galkenyl, Ci.galkoxy, Ci.galkanoyl,
Cy.galkanoyloxy, N~(Cr.salkyl)carbamoyl, N,N-(Cy.salkyl)scarbamoyl, Cygalkoxycarbonyl,
Cgalkoxycarbonylamino, aryl, aryloxy or a group (D”-E™-); wherein Q, including group
(D”-E"-), may be optionally substituted on carbon by one or more Z;

D, D’ and D’ are independently selected from aryl, arylCy.gallkyl or heterocyclic
group; wherein D, D’ and D’ may be optionally substituted on carbon by one or more F’; and
wherein if said heterocyclic group contains an —INH- moiety that nitrogen may be optionally
substituted by a group selected from X;

E,E’ and E" are independently selected from -O-, ~C(0)O-, -0C(0)-, -C(0)-,
NRYC(O)-, -C(ON(R?)-, -S(O)~; wherein R®is selected from hydrogen or Cy.galkyl
optionally substituted by one or more F and r is 0-2;

Rand I are independently selected from nitro, hydroxy, Cr.ealkyl, Cr-galkoxy,
Cy.galkanoyl, N-(Cy.salkyl)amino, N, N-(Cygalkyl),amino, Cy.salkanoylamino or
C.salkoxycarbonyl;

mis 0, 1, or 2, wherein the values of R!! are the same or different;
R2isF;
nis 0 or 1.

| [0193] The following are particular embodiments of the compounds according to paragraph
[01871:
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[0194] Inthe compounds of paragraph [0187] - [0193], R', R?, R®, and R* are preferably as
defined in paragraphs [0048] and [0049]. In other embodiments of the compounds of paragraph

[01871-[0193], R, R?, R?, and R* are all H.
[0195]  In another embodiment, the invention comprises the compounds
which the terminal moieties -C{O}NH-Ay*, -C(O)}-NH-Ay?, -C(O}-NH-Ar*NH,, and:

@)
;lkN/@
o NH,

are replaced with the moiety:

R1
/Rz
0] N
| SR
:‘%J\N /\é4
Ho o

174

of WO 03/024448 in
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wherein @, R', R?, R, and R* are as defined in accordance with paragraph [0046], and preferably
[0048] and [0049].

[0196]  In another embodiment, the invention comprises compounds of the following structural
formula (13):

R1
O R2
\
Ar—A—D-E-G—nn—
__.l:/ R3
R4
@ (13)

or a pharmaceutically acceptable salt thereof, wherein

® is =NH, or -OH;

R'is H or as defined in paragraph [0046];

R? R®, and R* are as defined in paragraph [0046]; and

Ar, A, D, E, and G are as defined in JP 2003137866,
[0197]  Inthe compounds of paragraph [0196], R!, R?, R®, and R* are preferably as defined in
paragraphs [0048] and [0049]. In other embodiments of the compounds of paragraph [0196], R}, R?,
R®, and R* are all H. Particular embodiments of the compounds of paragraph [0196] are those
obtained by substituting the terminal moiety:

O
}JLNQ
H NH,

of the compounds of JP 2003137866 with the moiety:

R1
R2
0 R
| R
2
Ao
()

wherein @, R, R?, R, and R* aré as defined in accordance with paragraph [0046), and preferably
[0048] and [0049].

[0198]  In another embodiment, the invention comprises compounds of the following structural
formula (14):
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Rt o R?
| R?
A—X—Y—@—’LNH /X Q)
— _|_4/ R3
o R (14)

or a pharmaceutically acceptable salt thereof, wherein

® is -NH, or —OH;

R'is H or as defined in paragraph [0046];

R?, R, and R* are as defined in paragraph [0046];

X, Y, and A are as defined in JP 11-269146 (1999); and

R™ is the same as R! of JP 11-269146 (1999).
[0199] Inthe compounds of paragraph [0198], R}, R?, R?, and R* are preferably as defined in
paragraphs [0048] and [0049]. In other embodiments of the compounds of paragraph [0198], R*, R?,
R3, and R* are all H. Particular embodiments of the compounds of paragraph [0198] are those

obtained by substituting the terminal moiety:

@)
;JLNQ
H NH,

of compounds 1-50 of Tables 2-4 of JP 11-269146 (1999) with the moiety:

R 1
R2
o) /w
m{lk /\)
(D

wherein @, R}, R?, R®, and R* are as defined in accordance with paragraph [0046], and preferably
[0048] and [0049].

[0200]  In another embodiment, the invention comprises compounds of the following structural
formula (15):

R11 R1

I 2
A—X—Q—(CHz)n‘@——“-NH 2% )

— _I__/ R3

R4

® (15)
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or a pharmaceutically acceptable salt thereof, wherein

@ is -NH, or -OH;

R'is H or as defined in paragraph [0046];

R?, R®, and R* are as defined in paragraph [0046];

n, X, Q, and A are as defined in JP 11-302173 (1999); and

R' is the same as R! of JP 11-302173 (1999).
[0201] Inthe compounds of paragraph [0200], R', R? R®, and R* are preferably as defined in
paragraphs [0048] and [0049]. In other embodiments of the compounds of paragraph [0200], RY, R?,
R?, and R* are all H. Particular embodiments of the compounds of paragraph [0200] are those
obtained by substituting the terminal moiety:

O
;JLN/@
Ho NH,

of the compounds 1-67 of JP 11-302173 (1999) with the moiety:

R1
/R2
O \\j
| R
BEJ\” /\é )
o)

wherein @, R, R? R?, and R* are as defined in accordance with paragraph [0046], and preferably
[0048] and [0049].
[0202] In another embodiment, the invention comprises compounds of the following structural

formula (16):

R11 R
TN/ SF
A—X—Q—(CHy); NH Q)
— _|ﬂ R3
R4
) (16)
or a pharmaceutically acceptable salt thereof, wherein
® is -NH, or -OH;

RYis H or as defined in paragraph [0046];
R? R3, and R* are as defined in paragraph [0046];
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n, Q, X, and A are as defined in JP 2001131130; and

RM is the same as R* of JP 2001131130.
[0203]  Inthe compounds of paragraph [0202], RY, R% R, and R* are preferably as defined in
paragraphs [0048] and [0049]. In other embodiments of the compounds of paragraph [0202], R, R?,
R?, and R* are all H. Particular embodiments of the compounds of paragraph [0202] are those
obtained by substituting the terminal moieties:

alLQ in;j

NH> and
of the compounds of JP 2001131130 with the moiety:
R'l
RZ
0 I \/1R3
Hgk /\/)
- H R4
()

wherein @, R', R?, R®, and R* are as defined in accordance with paragraph [0046], and preferably
[0048] and [0049].

[0204] In another embodiment, the invention comprises compounds of the following structural
formula (17):

R11 R

A—X—Q—(CHZ)H‘O—lL NH= 2
- _I_/ R3

¢ R 17)
or a pharmaceutically acceptable salt thereof, wherein

® is —NH, or -OH;

R'is H or as defined in paragraph [0046];

R?, R®, and R* are as defined in paragraph [0046];

n, X, Q, and A are as defined in JP 10152462, JP 2002332267, and JP 11-302173; and

R is the same as R of JP 10152462, JP 2002332267, and JP 11-302173.
[0205] In the compounds of paragraph [0204], R}, R?, R3, and R* are preferably as defined in
paragraphs [0048] and [0049]. In other embodiments of the compounds of paragraph [0204], R!, R?,
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R®, and R* are all H. Particular embodiments of the compounds of paragraph [0204] are those
obtained by substituting the terminal moiety:

O = _|_R2 J(J)\
}JJ\N N’ (particularly 3 N )
H R3 H NH2

of the compounds of JP 10152462, JP 2002332267, and JP 11-302173 with the moiety:

R 1
R2
o \/j
z%J\ /\)
0]

wherein @, R, R?, R®, and R* are as defined in accordance with paragraph [0046], and preferably
[0048] and [0049].

[0206] In another embodiment, the invention comprises compounds of the following structural
formula (18):

R R?
l R?
A—X—Q—(CHy) —@—LLNH &
_|_4_/ R3
o R (18)

or a pharmaceutically acceptable salt thereof, wherein

@ is -NH; or —OH;

R is H or as defined in paragraph [0046];

R?, R3, and R* are as defined in paragraph [0046];

n, X, Q, and A are as defined in US 6,174,905; and

R is the same as R! of US 6,174,905.
[0207] Inthe compounds of paragraph [0206], R, R?, R®, and R* are preferably as defined in
paragraphs [0048] and [0049]. In other embodiments of the compounds of paragraph [0206], R, R?,
R®, and R* are all H. Particular embodiments of the compounds of paragraph [0206] are those
obtained by substituting the terminal moiety:
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0] 2
__R2
|
;ikNJ;;
H R3

of the compounds of Table 1 of US 6,174,905 and the terminal moiety:

O
:JKNQ
Ho NH,

of the compounds of Tables 2-4 of US 6,174,905 with the moiety:

R1
R2
o) N
| R®
BSJ\ N /\FJ{ )
@

wherein @, R!, R?, R%, and R* are as defined in accordance with paragraph [0046], and preferably
[0048] and [0049].

[0208]  Inanother embodiment acording to paragraph [0046], the invention comprises
compounds of WO01/70675 wherein the terminal moiety -C(O-NHOH, -C(0)-CH,-SC(O)CHs, -C(0)-CH,-
SH, -C{O}-CHz-SCHs, -C(0)-CHz-SCHZ-phenyl, -C(0)-CH,-S-phenyl, -C(0)-CH,-SC(O)-phenyl and

)
},,JJ\NQ
H o NH,

of the compounds of Tables 2 and 3 are replaced by the moiety

R1
R2
o N
| RS
}‘J\ﬁ /\é )
0

wherein @, RY, R?, R®, and R* are as defined in accordance with paragraph [0046], and preferably
[0048] and [0049].
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[0209] Inthe second aspect, the invention provides a composition comprising a compound
according to any one of paragraphs [0046] - [0088], [0098] - [0110], and [0115] - [0207], or as
depicted in any of the tables herein together with a pharmaceutically acceptable excipient.

[0210]  The third aspect of the invention provides a method of inhibiting histone deacetylase, the
method comprising contacting the histone deacetylase with a compound according to any one of
paragraphs [0046] - [0088], [0098] - [0110], and [0115] - [02071 or as depicted in any of the tables
herein, or with a composition according to paragraph [0209]. Inhibition of the histone deacetylase
can be in a cell or a multicellular organism. If in a multicellular organism, the method according to
this aspect of the invention comprises administering to the organism a compound according any one
of paragraphs [0046] - [0088], [0098] - [0110], and [0115] - [0207] or as depicted in any of the
tables herein, or a composition according to paragraph [0209]. Preferably the organism is a
mammal, more preferably a human.

[0211] The data presented herein demonstrate the anti-fumor effects of the HDAC inhibitors of
the invention. Recent publications reporting on HDAC inhibitor human clinical trials suggest that these
inhibitors can effectively treat human solid tumors or cancer (lung, colon, prostrate, stomach, breast,
leukemia), including complete remissions of transformed lymphoma (SAHA, ASCO Abstract No.
2321, 2003) and peripheral T-cell lymphoma (depsipeptide/ FR901228 ASCO Abstract No. 88,
2002). Together with the data presented herein demonstrating surprising efficacy at inhibiting HDAC-
1 and tumor growth inhibition in vivo, these data lead onto reasonably expect that the HDAC-1
inhibitors of the invention are useful not only for inhibition of HDAC, but as therapeutic agents for the
treatment of cancer as well. 4

[0212]  Preferred compounds according to the mven’uon include those in the Table 1, which were
prepared essentially using the methods described herein and illustrated below in the schemes. All of
the compounds in this application were named using Chemdraw Ultra version 6.0.2, which is
available through Cambridgesoft.co, 100 Cambridge Park Drive, Cambridge, MA 02140, Namepro
version 5.09, which is available from ACD labs, 90 Adelaide Street West, Toronto, Ontario, M5H,

3V9, Canada, or were derived therefrom.
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Table 1
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Compound

Name

Structure

N-[2-amino-5-(2-thienyl)phenyll-
4-{[(5-chloro-6-fluoro-1H-
benzimidazol-2-
yllaminolmethyl}benzamide

N-[2-amino-5-(2-thienyl)phenyl}-
4-{((3,4-
dimethoxyphenyl)aminolmethyl}
benzamide

MeO

MeO: : N no NH
H N

12

N-[2-amino-5-(2-thienyl)phenyl]-
4-{[(3-fluoro-4-
methoxyphenyl)amino]methyl}b
enzamide

23

N-[2-amino-5-(2-thienyl)phenyl]-
14(3,4,5-
trimethoxybenzyl)indoline-6-
carboxamide

29

N-2-amino-5-(2-thienyl)phenyl}-
5[(3,4,5-
trimethoxyphenyl)amino]methyl
}-1-benzofuran-2-carboxamide

43

N-[2-amino-5-(2-thienyl)phenyl]-
A-{[(4-pyridin-3-ylpyrimidin-2-
yllaminolmethyl}benzamide

50

N-[2-amino-5-(2-thienyl)phenyl}-
4{({6-[2-
(dimethylamino)ethoxyl-1H-
benzimidazol-2-
ylithio)methyllbenzamide

55

N-[2-amino-5-(2-thienyl)phenyl}-
4-{[(6-chloro-5-fluoro-1H-
benzimidazol-2-
ylthiolmethyl}benzamide
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Compound Name Structure
trans-N-[2-amino-5-(2- HsCO P
thienyl)phenyll-3-(4-{[(3,4,5- HN

67 trimethoxyphenyllamino]methyl |*° NH A S .
}phenylacrylamide HaCO [

[0213] We have unexpectedly found that when HDAC inhibitors including within them the

benzamide moiety:
O
}i)kﬁ

NH»
are substituted on the aniline ring at the 5-position (para to the -NHz group) with a substantially
planar ring or ring system (aryl or heteroaryl), the compound's HDAC inhibitory activity (as measured
by the human HDAC-1 inhibition assay described below) increases by a factor of from 3 to 10 or
more compared to similar compounds in which the aniline ring is unsubstituted or substituted with a
smaller, non-planar moiety, or if the planar moiety is at other than the 5-position of the aninlinyl ring.
Additionally, we have found that the planar moiety itself can be substituted. Accordingly, R* in the
compounds of the invention is a mono-, bi-, or tri-cyclic aryl or heteroaryl moiety, which moiety is
optionally substituted. In some preferred embodiments R! is not further substituted. In other
preferred embodiments, Rlis substituted with a moiety of from 1-5 atoms, e.g., methyl,
hydroxymethyl, halomethyl, halo, hydroxy, amino, etc. In other embodiments, R is substituted with a
larger moiety, e.g., from 6-25 atoms.
[0214]  This is surprising in view of T. Suzuki et. al., J. Med. Chem, 1999, 42, 3001-3003, which
teaches that the substitution pattern on the aniline ring of the benzamide fragment of known HDACs
(wherein the amino group is ortho to the amide nitrogen) is highly sensitive to substitutions.
Substituents such as Me and OMe ortho- or meta- relative to the amino group are detrimenfal o
HDAC inhibitory activity, causing complete loss of HDAC potency. The same type of substituents in
the para-position relative to the amino group did not cause significant drop of potency which allowed
assuming that only small substituents such as Me, MeO, F, Cl might be tolerated.
[0215]  Furthermore, we have surprisingly found that the HDAC inhibitory activity of such
compounds (i.e., compounds comprising the chemical moiety of paragraph [0046] and having a
substantially planar ring or ring system at the 5-position of the aniline ring) is substantially
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independent of the identity of the chemical moiety bound to the carbony! of the amide in paragraph

[0046]. Accordingly, in compounds of formula 1 Y is any chemical moiety (preferably physiologically

non-reactive) consisting of 1 to 50 atoms.
[0216]
embodiments described above.

Table 1a

The following are representative examples of the compounds according to the

Ex | Cpd Structure

Name

Characterization

Sche
me

15aa| 76aa

e}
H NH
M30:©/N NHZ
MeQO MeO F

N-(2-amino-5-
(3
methoxyprop-
1-ynyl)phenyl)-
4((3,4-
dimethoxyphe
nylamino)meth
yllbenzamide

IH NMR: (DMSO) & (ppm): 9.52 (s, 1H);
7.89 (d, J=8.2, 2H); 7.46 (d, J=8.2, 2H);
7.25(d, J=1.9, 1H); 7.04 (dd, J=1.9, 8.2,
1H); 6.70 (d, J=8.2, 1H); 6.64 (d, J=8.6,
1H); 6.31 (d, J=2.5, 1H); 5.98 (m, 2H); 5.35
(bs, 2H); 4.29 (d, J=6.1, 2H); 4.26 (s, 2H);
3,65 (s, 3H); 3.58 (s, 3H); 3.29 (s, 3H).MS:
calc; 445.5; found: 446.4 (M+H)

13

19 | 93

HoN
HN
D - OTBDMS
x-S

N-{2-amino-5-
(2-{(tert-
butyldimethyls

hiophen-3-
yl)phenyl)-4-
methoxybenza
mide

ilyloxy)methylit

IH NMR: (DMSO) 5 (ppm): 9.54 (s, 1H),
7.96 (d, J = 8.8 Hz, 2H), 7.43 (d,J = 5.1
Hz, 1H), 7.28 (d, J = 1.8 Hz, 1H), 7.09-7.02
(m, 4H), 6.81 (d, J = 8.2 Hz, 1H), 5.05 (s,
2H), 4.82 (s, 2H), 3.83 (s, 3H), 0.87 (s, 9H),
0.06 (s, 6H). MS: (calc.) 468.2; (obt.) 491.2
(M+Na)*.

17

19aa| 93aa

SN
(e}
XN
@/[k'“' NH,

N-(2-amino-5-
(thiophen-2-
ylphenyl)thiop
hene-2-
carboxamide

IH NMR: (DMSO) 5 (ppm): 9.76 (s, 1H),
7.99 (d, J= 2.9 Hz, 1H), 7.82 (d, J= 4.9 Hz,
1H), 7.40 (s, 1H), 7.34 (d, J= 5.1 hz, 1H),
7.29 (d, J= 8.2 Hz, 1H), 7.24 (d, J= 3.9 Hz,
1H), 7.20 (t, J= 3.9 Hz, 1H), 7.03 {t, J= 3.5
Hz, 1H), 6.79 (d, J= 8.2 Hz, 1H), 5.17 (s,
2H). MS: 300.04 (calc) 301.1 (obs)

17

HoN

oL

19bb| 93bb

N{2-amino-5-
(3,4-

phenyl)-4-
methoxybenza
mide

difluorophenyl)

TH NMR: (DMSO) 5 (ppm): 9.59 (s, 1H),
7.97 (d, J = 8.8, Hz, 2H), 7.59 (ddd, J =
12.7, 7.8, 2.3, 1H), 7.49 (d, J = 2.3 Hz,
1H), 745-7.36 (m, 2H), 6.32 (dd, J = 8.2,
2.2 Hz, 1H), 7.04 (d, J = 8.8, Hz, 2H), 6.84
(d, J = 8.2, Hz, 1H), 5.15 (s, 1H), 3.83 (s,
3H). MS: (calc.) 354.1; (obt.) 355.2 (MH)*.

17

19¢cc| 93cc

o -4

NMe,

N-(2-amino-5-
{(4-N,N-
dimethylamino

4-

mide

phenyl)phenyl)-

methoxybenza

I4 NMR: (DMSO) & (ppm): 9.61 (s, 1H),
7.97 (d, J = 9.0, Hz, 2H), 7.38-7.36 (m,
3H), 7.21, (dd, J = 8.2, 2.2 Hz, 1H), 7.04 (d,
J = 8.8 Hz, 2H), 6.80 (d, J = 8.4 Hz, 1H),
6.75 (d, J = 9.0 Hz, 2H), 4.89 (sb, 2H),
3.83 (s, 3H), 2.90 (s, 6H). MS: (calc.) 361.1;
(obt.) 362.3 (MH)*.

17
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Ex

Cpd

Structure

Name

Characterization

Sche
me

19dd

93dd

0
TG
(o]

N-(2-amino-5-
(3-fluoro4-
benzyloxyphen
yliphenyl)-4-
methoxybenza
mide

!4 NMR: (DMSO) & {ppm): 9.59 (s, 1H),
7.97 (d, J = 8.8, Hz, 2H), 7.47-7.22 (m,
10H), 7.04 (d, J = 9.0 Hz, 2H), 6.82 (d, J =
8.4 Hz, 1H), 5.18 (s, 2H), 5.06 (sb, 2H),
3.83 (s, 3H). MS: (calc.) 442.2; (obt.) 443.4
(MH)*.

17

19ee

93ee

N-{2-amino-5-
(3
methoxylphen
ylipheny!)-4-
methoxybenza
mide

TH NMR: (DMSO) & (ppm): 9.61 (s, 1H),
7.98(d,J=8.8Hz, 2H),7.47(d,J=2.2
Hz, 1H), 7.32-7.26 (m, 2H), 7.12-7.10 (m,
1H), 7.05-7.02 (m, 3H), 6.84 (d, J = 8.2 Hz,
1H), 6.80 (ddd, J = 8.2, 2.5, 0.8 Hz, 1H),
5.07 (sb, 2H), 3.84 (s, 3H), 3.79 (s, 3H).
MS: (calc.) 348.2; (obt.) 349.2 (MH)".

17

19ff

93ff

N{2-amino-5-
(thiophen-2-
yhphenyl)-2,2-
difluorobenzol
dl[1,3}dioxole-
5.
carboxamide

TH NMR: (DMSO) 5 (ppm): 9.67 (s, 1H),
7.94 (d, J = 1.6 Hz, 1H), 7.83 (dd, J = 8.6,
1.8 Hz, 1H), 7.48 (d, J = 8.4 Hz, 1H), 7.35
d, J = 2.2 Hz, 1H), 7.26 (dd, J = 5.0, 1.2
Hz, 1H), 7.22 (dd, J = 8.2, 2.3 Hz, 1H), 7.15
(dd, J = 3.6, 1.2 Hz, 1H), 6.96 (dd, J= 5.0,
3.5 Hz, 1H), 6.71 (d, J = 8.4 Hz, 1H), 5.14
(s, 2H). MS: 374.05 (calc), 375.0 (obs).

—

17

19gg

93gg

N-{2-amino-5-
(thiophen-2-
yl)phenyl)benz
olcll1,2,5]oxa
diazole-5-
carboxamide

'H NMR: (DMSO) & (ppm): 10.03 (s, 1H),
8.74 (s, 1H), 8.15 (d, J= 9.4 Hz, 1H), 8.02
(d, J= 9.4 Hz, 1H), 7.48 (d, J= 2.0 Hz, 1H),
7.33 (d, J= 5.1 Hz, 1H), 7.30 (dd, J= 8.4,
2.0 Hz, 1H), 7.23 (d, J= 3.5 Hz, 1H), 7.03 {t,
J=4.9 Hz, 1H), 6.79 (d, J= 8.2 Hz, 1H),
5.32 (s, 2H). MS: 336.07 (calc), 337.0
(obs).

17

19hh

93hh

N-{(2-amino-5-
(thiophen-2-
yl)phenyl)quino
xaline-2-
carboxamide

'H NMR: (DMSO) & {ppm): 10.25 (s, 1H),
9,52 (s, 1H), 8.27 t0 8.21 (m, 2H), 8.20 to
7.99 (m, 2H), 7.66 (d, J= 2.2 Hz, 1H), 7.35
(dd, J= 5.1, 0.98 Hz, 1H), 7.31 (dd, J= 8.2,
2.2 Hz, 1H), 7.25 (dd, J= 3.5, 0.98 Hz, 1H),
7.04 (dd, J= 5.1, 3.5 Hz, 1H), 6.83 (d, J=
8.4 Hz, 1H), 5.28 (s, 2H). MS: 346.09
(calc), 347.1 (obs).

17

20

94

N-(2-amino-5-
(2-
(hydroxymethy
)thiophen-3-
ylphenyl)-4-
methoxybenza
mide

'H NMR: (DMSO) & (ppm): 9.57 (s, 1H),
7.96 (d, J= 8.8 Hz, 2H), 7.40 (d, J = 5.1
Hz, 1H), 7.23 (d, J = 1.8 Hz, 1H), 7.09-7.02
(m, 4H), 6.81 (d, J = 8.0 Hz, 1H), 5.51 (t, J
= 5.4 Hz, 1H), 5.01 (s, 2H), 4.64 (d, J = 5.3
Hz, 2H), 3.83 (s, 3H). MIS: (calc.) 354.1;
(obt.) 354.1 (M+Na)".

17
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Ex

Cpd Structure

Name

Characterization

Sche
me

20aa

HaN

Weta¥

94aa

N-{2-amino-5-
(4-
hydroxymethyl
phenyl)phenyl)-
4-
methoxybenza
mide

H NMR: (DMSO) & (ppm): 9.61 (s, 1H),
7.98 (d, J = 8.8, Hz, 2H), 7.51-7.47 (m,
3H), 7.32-7.28 (m, 3H), 7.04 (d, J = 8.8 Hz,
2H), 6.84 (d, J = 8.2 Hz, 1H), 5.15 (t, J =
5.8 Hz, 1H), 5.04 (sb, 2H), 4.49 (d, J = 5.7
Hz, 2H), 3.84 (s, 3H). MS: (calc.) 348.1;
(obt.) 349.1 (MH)".

17

20bb

94bb | Meo

N-{2-amino-5-
(3
hydroxymethyl
phenyl)phenyl)-
4-
methoxybenza
mide

IH NMR: (DMSO) & (ppm): 9.61 (s, 1H),
7.98 (d, J = 9.0 Hz, 2H), 7.50-7.49 (m, 2H),
7.40 (d, J = 8.0 Hz, 1H), 7.34-7.29 (m, 2H),
7.17(d,J=8.0Hz, 1H), 7.04 (d, J = 9.0
Hz, 2H), 6.85 (d, J = 8.4 Hz, 1H), 5.19 (t, J
= 5.8 Hz, 1H), 5.06 (sb, 2H), 5.52 (d, J =
2.8 Hz, 2H), 3.84 (s, 3H). MS: (calc.)
348.2; (obt.) 349.1 (MH)*.

17

20cc

94dd

N-(2-amino-5-
(4-
(hydroxymethy
l)phenyl)phenyl
)4
methoxybenza
mide

4 NMR: (DMSO) & (ppm): 9.89 (s, 1H),
9.14 (d, J = 1.6 Hz, 1H), 8.73 (dd, J = 4.9,
1.8 Hz, 1H), 8.33 (dt, J = 8.0, 1.9 Hz, 1H),
6.54 (dd, J = 7.4, 5.2 Hz, 1H), 7.51-7.49
(m, 3H), 7.34-7.30 (m, 3H), 6.84 (d, J = 8.4
Hz, 1H), 5.18 (sb, 3H), 4.49 (d, J = 5.5 Hz,
2H). MS: (calc.) 319.1; (obt.) 320.2 (MH)".

17

20dd

94dd

N-(2-amino-5-
(5-
(hydroxymethy
I{thiophen-2-
yl)phenyl)-4-
methoxybenza
mide

TH NMR: (DMSO) & (ppm): 9.60 (s, 1H),
7.97 (d, J = 9.0, Hz, 2H), 7.40 (d, J = 2.2
Hz, 1H), 7.23 (dd, J = 8.2, 2.2 Hz, 1H),
7.06-7.02 (m, 3H), 6.85 (d, J = 3.5 Hz, 1H),
6.78 (d, J = 8.4 Hz, 1H), 7.41 (s, 1H), 5.10

(calc.) 354.1; (obt.) 355.1 (MH)".

(sb, 2H), 4.57 (sh, 2H), 3.83 (s, 3H). MS:|

17

21

99

N-{2-amino-5-
(4(tert-
butyldimethyls
ityloxy)methyl)
phenyl)phenyl)-
4"((314"
dimethoxyphe
nylamino)meth
yl)benzamide

!4 NMR: (DMSO) & (ppm): 9.66 (s, 1H),
7.93 (d, J = 8.0 Hz, 2H), 7.52-7.46 (m, 5H),
7.31-7.29 (m, 3H), 6.84 (d, J = 7.6 Hz, 1H),

5.98 (m, 2H), 5.06 (s, 2H), 4.70 (s, 2H),
430 (d, J = 5.9 Hz, 2H), 3.66 (s, 3H), 3.59
(s, 3H), 0.91 (s, 9H), 0.10 (s, 6H). MS:
(calc.) 597.2 (obt.) 598.5 (MH)".

6.64 (d, J = 8.6 Hz, 1H), 6.32 (s, 1H), 6.00-

18

211

100

N-{2-amino-5-
(4-
(hydroxymethy
l)phenyl)phenyl
)-4-(3,4-
dimethoxyphe
nylamino)meth

yhbenzamide

IH NMR: (DMSO) & (ppm): 9.67 (s, 1H),
7.93 (d, J = 7.8 Hz, 2H), 7.50-7.46 (m, 5H),
7.31-7.29 (m, 3H), 6.84 (d, J = 8.0 Hz, 1H),
6.64 (d, J = 8.4 Hz, 1H), 6.32 (d, J = 2.0
Hz, 1H), 6.00-5.98 (m, 2H), 5.15 (t, J = 6.5
Hz, 1H), 5.06 (s, 2H), 4.49 (d, J = 5.7 Hz,
2H), 4.31 (d, J = 5.9 Hz, 2H), 3.66 (s, 3H),
3.59 (s, 3H). MIS: (calc.) 483.2; (obt.) 484.4
(MH)".

18
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Ex

Cpd

Structure

Name

Characterization

Sche
me

22

104

HyN

Y
T Q
o]
MeO

N-(2-amino-5-
(4-
methoxycarbo

nylphenyl)phen

yl)-4-
methoxybenza
mide

'H NMR: (DMSO) & (ppm): 9.61 (s, 1H),
7.98 (d, J = 8.8, Hz, 2H), 7.95 (d, J = 8.4
Hz, 2H), 7.71, (d, J = 8.4 Hz, 2H), 7.60 (d, J
= 2.2 Hz, 1H), 7.43 (dd, J = 8.4, 2.2 Hz,
1H), 7.04 (d, J = 8.8 Hz, 2H), 6.86 (d, J =
8.4 Hz, 1H), 5.27 (sh, 2H), 3.85 (s, 3H),
3.84 (s, 3H). MS: (calc.) 376.1; (obt.) 377.1
(MH)*.

19

23

105

N+{2-amino-5-
(4-
carboxyphenyl
Jphenyl)-4-
methoxybenza
mide

IH NMR: (DMSO) & (ppm): 9.61 (s, 1H),
7.98(d, J = 8.6, Hz, 2H), 7.93(d, J = 8.2
Hz, 2H), 7.66 (d, J = 8.2 Hz, 2H), 7.58 (d, J
= 2.0 Hz, 1H), 7.40 (dd, J = 8.2, 2.0 Hz,
1H), 7.04 (d, J = 8.8 Hz, 2H), 6.86 (d, J =
8.4 Hz, 1H), 5.23 (sb, 2H), 3.84 (s, 3H).
MS: (calc.) 362.1; (obt.) 363.1 (MH)".

19

24

107

methyl 4-
amino-3-(4-
methoxybenza
mido)benzoat
e

TH NMR: (DMSO) & (ppm): 9.51 (s, 1H),
7.96 (d, J = 8.8 Hz, 2H), 7.75 (d, J = 2.0
Hz, 1H), 7.56 (dd, J = 8.4, 2.0 Hz, 1H), 7.03
(d, J = 9.0 Hz, 2H), 6.75 (d, J = 8.4 Hz, 1H),
5.80 (s, 2H), 3.83 (s, 3H), 3.75 (s, 3H). MS:
(calc.) 300.1; (obt.) 301.1 (MH)*.

20

24aa

107aa

N-(2-amino-5-

-4
methoxybenza
mide

benzoylphenyl)

IH NMR: (DMSO) & (ppm): 9.55 (s, 1H),
7.95 (d, J = 8.8 Hz, 2H), 7.63-7.47 (m, 7H),
7.02 (d, ) = 8.8 Hz, 2H), 6.80 (d, J = 8.4
Hz, 1H), 5.98 (s, 2H), 3.83 (s, 3H). MS:
(calc.) 346.1; (obt.) 347.1 (MH)*.

20

25

108

HN
o} OH

4-amino-3-4-
methoxybenza
mido)benzoic
acid

TH NMR: (DMSO) & (ppm): 9.52 (s, 1H),
7.96 (d, ) = 8.8 Hz, 2H), 7.71 (d, J = 2.0
Hz, 1H), 7.54 (dd, J = 8.4, 2.0 Hz, 1H), 7.02
(d, J = 9.0 Hz, 2H), 6.74 (d, J = 8.4 Hz, 1H),
5.69 (s, 2H), 3.83 (s, 3H). MS: (calc.)
361.1; (obt.) 362.3 (MH)*.

20

26

109

HN
(o} NH2

N-{(2-amino-5-
carbamoylphe
nyl-4-
methoxybenza
mide

IH NMR: (DMSO) & (ppm): 9.57 (s, 1H),
7.96 (d, ) = 8.8 Hz, 2H), 7.67 (d, J = 2.2
Hz, 1H), 7.59 (sb, 1H), 7.52 (dd, J = 8.2,
2.0 Hz, 1H), 7.02 (d, J = 8.8 Hz, 2H), 6.90
(sb, 1H), 6.72 (d, J = 8.4 Hz, 1H), 5.41 (s,
2H), 3.83 (s, 3H). MS: (calc.) 285.1; (obt.)
286.1 (MH)".

20

27

112

N-{2-amino-5-
phenylcarbam
oylphenyl)-4-

methoxybenza

mide

IH NMR: (DMSO) & (ppm): 9.83 (s, 1H),
9.62 (s, 1H), 7.99 (d, J = 8.8 Hz, 2H), 7.82
(d, J = 2.0 Hz, 1H), 7.73 (dd, J = 8.8, 1.2
Hz, 2H), 7.67 (dd, J = 8.4, 2.2 Hz, LH),
7.31-7.27 (m, 2H), 7.05-7.01 (m, 3H), 6.80
(d, J = 8.4 Hz, 1H), 3.84 (s, 3H). MS: (calc.)
361.1: (obt.) 362.1 (MH)*.
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27aa

112aa

HoN 0—Ph

Wotaege

NH

N-(2-amino-5-
(phenoxyphen
yhcarbamoylp
henyl)-4-
methoxybenza
mide

'H NMR: (DMSO) & (ppm): 9.87 (s, 1H),
9.62 (s, 1H), 7.99 (d, J = 8.8 Hz, 2H), 7.82
(d,J =2.2Hz, 1H), 7.75(dt, J = 9.0, 2.7
Hz, 2H), 7.67 (dd, J = 8.4, 2.2 Hz, 1H),
7.38-7.32 (m, 2H), 7.10-6.94 (m, 7H), 6.80
(d, J = 8.4 Hz, 1H), 5.56 (sb, 2H), 3.84 (s,
3H). MS: (calc.) 453.2; (obt.) 454.2 (MH)*.

20

28

114

Br
0

O

N4{2-amino-5-
bromophenyl)-
4-
methoxybenza
mide

!4 NMR: (DMSO) & (ppm): 9.52 (s, 1H),
7.93 (d, J=9.0 Hz, 2H), 7.34 (d, J=2.3 Hz,
1H), 7.08 (dd, J=8.6, 2.3 Hz, 1H), 7.02 (d,
J=9.0 Hz, 2H), 6.71 (d, J=8.6 Hz, 1H), 5.10
(s, 2H), 3.82 (s, 3H). MS: 321.17(calc)
321.0/323.0 (found).

21

29

115

NH,
H,N
2
0O
Cl
F

N-(2-amino-5-
(3-chloro-4-
fluorophenyl)p
henyl)-4-
methoxybenza
mide

IH NMR: (DMSO) 5 (ppm): 9.59 (s, 1H),
7.97 (d,J =8.8Hz, 2H), 7.71 (dd, J = 7.2,
2.3 Hz, 1H), 7.56-7.52 (m, 1H), 7.51 {d, J =
2.2 Hz, 1H), 7.40 (t, J= 9.0 1H), 7.33 (dd, J
= 8.2, 2.3, 1H), 7.04 (d, J = 9.0 Hz, 2H),
6.84 (d, J = 8.4 Hz, 1H), 5.16 (sb, 2H), 3.84
(s, 3H). MS: (calc.) 370.1; (obt.) 371.1
(MH)*.

21

29aa

115aa

HoN
ra
S
F

N-(2-amino-5-
(4-
fluorophenyl)p
henyl)-4-
methoxybenza
mide

IH NMR: (DMSO) § (ppm): 400 MHz,
(DMSO) d (ppm): 9.59 (s, 1H), 7.97 (d, J =
8.4 Hz, 2H), 7.58-7.54 {m, 2H), 7.46 (bs,
1H), 7.27 (d, J = 8.0 Hz, 1H), 7.19(t, J =
8.8 Hz, 2H), 7.04 (d, J = 8.8 Hz, 2H), 6.84
(d, J = 8.4 Hz, 1H), 5.07 (sb, 2H), 3.83 (s,
3H). MS: (calc.) 336.1; (obt.) 337.2 (MH)".

21

29bb

115bb

et a¥

OCF3

N-{2-amino-5-
(4-
(trifluorometh
oxy)phenyl)ph
enyl)-4-
methoxybenza
mide

'H NMR: (DMSO0) & (ppm): 9.60 (s, 1H),
7.97(d, J =8.6 Hz, 2H), 7.65 (d, J = 8.8
Hz, 2H), 7.50 (s, 1H), 7.36-7.31 (m, 3H),
7.04(d, J = 8.6 Hz, 2H), 6.85 (d, J = 8.4
Hz, 1H), 5.15 (sh, 2H), 3.83 (s, 3H). MS:
(calc.) 402.1; (obt.) 403.4 (MH)".

21

29cc

115cc

wo- (-3

3

N-(2-amino-5-
(4-
(trifluoromethy
l)phenyl)phenyl
»4-
methoxybenza
mide

'H NMR: (DMSO) & (ppm): 9.61 (s, 1H),
7.98 (d,J=8.6Hz, 2H), 7.77 (d, ) = 8.2
Hz, 2H), 7.71 (d, J = 8.2 Hz, 2H), 7.58 (s,
1H), 7.40 (d, J = 8.6 Hz, 1H), 7.04 (d, J =
8.8 Hz, 2H), 6.87 (d, J = 8.4 Hz, 1H), 5.25
(sb, 2H), 3.84 (s, 3H). MS: (calc.) 386.1;
(obt.) 387.4 (MH)*.
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N-(2-amino-5-
(4,455  |'H NMR: (DMSO) & (ppm): 9.47 (s, 1H),
HeN tetramethyl-  |7.95 (d, J=8.8 Hz, 2H), 7.41 (d, J=1.4 Hz,
2 | 116 . o |L32 1H), 7.24 (dd, J=7.8, 1.4 Hz, 1H), 7.01 (d| o,
N 675 dioxaborolan- [J=8.8 Hz, 2H), 6.70 (d, J=7.8 Hz, 1H), 5.31
~o 2ylphenyl-4- [(s, 2H), 3.82 (s, 3H), 1.25 (s, 12H). MS:
methoxybenza|368.24(calc) 369.1(found)
mide
IH NMR: (DMSO) & (ppm): 9.61 (s, 1H),
g N44-amino-4- |7.96 (dd, J=12.8, 8.8 Hz, 4H), 7.70 (d,
O acetylbiphen- [J=8.8 Hz, 2H), 7.60 (d, J=2.1 Hz, 1H), 7.42
31 | 117 /©)L u O 3ylH4- (dd, J=8.4, 2.3 Hz, 1H), 7.04 (d, J=8.8 Hz, | 21
o methoxybenza|2H), 6.86 (d, J=8.2 Hz, 1H), 5.26 (s, 2H),
& |mide 3.84 (s, 3H), 2.58 (s, 3H). MS: 360.41 (calc)
361.1 (MH+) (found)
IH NMR: (DMSO) & (ppm): 9.64 (s, 1H),
' e e T, 740
2 L z, 2H), 7.51 (d, J=2.0 Hz, 1H), 7.40 (i,
staali17a0 ; ] aninobiphemlly=7 g He, 2H), 7.34 (dd, J=8.2, 2.0 Hz, LH)|
N O tonvbenzal7:25 b 4=7:2 Hz, 1H), 7.07 (d, J=8.8 Hz,
“o m% y 2H), 6.88 (d, J=8.2 Hz, 1H), 5.10 (s, 2H),
mide 387 (s, 3H. MS: 318.37(calc)
319.1(found)
— I'H NMR: (DMSO) 5 (ppm): 9.59 (s, 1H),
pan yﬁnﬁﬂ?ﬁeﬁ 7.98 (d, J=9.0 Hz, 2H), 7.81-7.73 (m, 4H),
a1p 1170 O i 761 (d, J=2.2 Hz, 1H), 7.43 (dd, J=8.4,2.3| ,,
N O y,[h a2 1H), 7.04 (0, J=8.8 Hz, 2H), 6.86 (d,
~o oN m% OXYDENZa\ | _g 4 Hz, 1H), 5.32 (s, 2H), 3.84 (s, 3H).
mide MS: 343.38 (calc) 344.1 (MH+) (found)
. IH NMR: (DMSO) & {ppm): 9.59 (s, 1H),
" aamineS: 17,97 (d, J-8.8 Ha, 2H), 7.84 d, J=A.1 Hz,
0 weetyltiophen | LF) 757 (@ J=2.2 Hz, 1H), 7.39 (dd,
3lce|117cc N S & [oiphenyha- [/=8:3: 23 Hz, 1H), 7.37 (d, J=3.9 Hz, 1H), | 21
- H W VAP Y 17,04 (d, =88 H, 2H) 6.81 (d, J=8.4 Hz,
0 m% OXYDENZa\ 1\ ‘5 4 (s, 2H), 3.84 (s, 3H), 2.50 (s, 3H).
mide MS: 366.43 (calc) 367.1 (MH+) (found)
IH NMR: (DMSO) 5 (ppm): 9.60 (s, 1H),
. NA4-amino-4™ |7.97 (d, J=8.8 Hz, 2H), 7.44 (d, J=8.4 Hz,
0 O (2- 31). 7.27 (d, J=8.4 Hz, 1H), 7.21 (d, J=8.4
N hydroxyethylb [Hz, 2H), 7.03 (d, J=9.0 Hz, 2H), 6.83 (d,
31dd|117dd \OQA " (L st i tia, 10,500 @ Jot0.4 iz, 21, | 2
methoxybenza|4.64 (t, J=5.3 Hz, 1H), 3.84 (s, 3H), 3.63-
HO™  Imide 3.58 (m, 2H), 2.72 (t, J=7.0 Hz, 2H). MS:
362.43 (calc) 363.1 (MH+) (found)
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TH NMR: (DMSO) & (ppm): 9.62 (s, 1H),
g N{2-amino-5- [8.77 (s, 1H), 8.42 (d, J=4.7 Hz, 1H), 7.98
(pyridin-3- (d, J=7.0 Hz, 2H), 7.93 (d, J=7.9 Hz, 1H),
3lee|117ee /@an@ ylpheny4-  |7.53 (s, 1H), 7.40-7.36 (m, 2H), 7.04 (d, 21
~o , Z methoxybenza J=8.8 Hz, 2H), 6.87 (d, J=8.2 Hz, 2H), 5.16
mide (d, J=9.7 Hz, 2H), 3.84 (s, 3H). MS:
319.36 (calc) 320.1 {MH+) (found)
TH NMR: (DMSO) & (ppm): (DMSO-d6)
. 1dlppm):9.61 (s, 1H), 7.98 (d, J=9.0 Hz, 2H),
g 0 n”q‘gt’;]am%ﬁ‘l 7.89 (d, J=8.6 Hz, 2H), 7.81 (d, J=8.8 Hz,
avie | 1176 y b he{]a_ D_fo 2H), 7.62-7.61 (m, 1H), 7.43 (dd, J=8.4,2.3| ,,
- H O p e |z, 1H) 7.04 (d, J=8.8 Hz, 2H), 6.88 ¢,
° N OXYDENZa| | g A Hz, 1H), 5.30 (s, 2H), 3.84 (s, 3H),
mide 3.22 (s, 3H). MS: 396.46 (calc) 397.2
(MH+) {found)
IH NMR: (DMSO) & (ppm): 9.61 (s, 1H),
" 4-(4-amino-N- |7.98 (d, J=9.0 Hz, 2H), 7.48 (d, J=6.5 Hz,
g O 344 3H), 7.29 (dd, J=8.4, 2.2 Hz, 1H), 7.25 (d,
31gg|l17gg /@/KN methoxybenza [J=8.2 Hz, 2H), 7.04 (d, J=8.8 Hz, 2H), 6.84 | 21
o H o1 |mido) biphenyll(d, J=8.4 Hz, 1H), 5.05 (s, 2H), 3.84 (s, 3H),
acetic acid  [3.56 (s, 3H). MS: 376.41 (calc) 377.2
(MH+) (found)
" |"H NMR: (DMSO) & (ppm): 9.92 (s, 1H),
" iAot 19,6015, 1H), 7.97 (, J=8.8 Hz, 2H), 7.57
o O acetamidobiph (d, J=8.8 Hz, 2H), 7.48-7.44 (m, 3H), 7.27
31hh|117hh N O 2 lonayhd | J=8.4 Hz, 1H), 7.04 (d, )=8.8 Hz, 2H), | 21
~o HJ\ o sanenza|6:33 (0 J=8.2 Hiz, 1H) 5.00 d, J=10.217,
e 2H), 3.84 (s, 3H), 2.04 (s, 3H). MS:
375.43 (calc) 376.3 (MH+) (found)
TH NMR: (DMSO) 5 (ppm): 9.61 (s, 1H),
N{2-amino5. [B:49 (4, J=5.9 Hz, 2H), 7.98 (d, J=8.8 Hz,
HeN oyridind. oH), 7.65 (d, J=2.2 Hz, 1H), 7.57 (dd,
ati | 117 « ionemra  [=45: 1.6 Hz, 2H) 7.49 (dd, J=8.4, 2.2 Hz, | o
! N | i 1K), 7.04(d, J=0.0 Hz, 2H), 6.87 (d, J=8.4
~o N m% OXybeNnzZa\.; “1H), 5.34 (d, J=8.6Hz, 2H), 3.84 (s,
mide 3H). MS: 319.36 (calc) 320.2 (MH+)
(found)
IH NMR: (DMSO) & (ppm): 9.59 (s, 1H),
N N-d-amino-4"- 19.32 (s, 1H), 7.97 (d, J=9.0 Hz, 2H), 7.37
9 O hydroxybiphen |(d, J=2.2 Hz, 1H), 7.33 (d, J=8.8 Hz, 2H),
31ji | 117 N -3yI44- 7.19 (dd, J=8.2, 2.2 Hz, 1H), 7.03 (d, J=9.0| 21
- H O methoxybenza |Hz, 2H), 6.80 (d, J=8.4 Hz, 1H), 6.76 (d,
° O | mide J=8.6 Hz, 2H), 4.92 (s, 2H), 3.83 (s, 3H).
MS: 334.37 (calc) 335.1 (MH-+) (found)
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IH NMR: (DMSO) & (ppm): 9.60 (s, 1H),
gzN N{4-amino-4- {7.97 (d, J=8.8 Hz, 2H), 7.46 (d, J=8.8 Hz,
methoxybiphe [2H), 7.41 (d, J=2.3 Hz, 1H), 7.23 (dd,
31Kk | 1173 | n-3yl)-4- J=8.2, 2.1 Hz, 1H), 7.03 (d, J=9.1 Hz, 2H), | 21
oMmdmethoxybenza|6.94 (d, J=8.8 Hz, 2H), 6.82 (d, J=8.5 Hz,
mide 1H), 4.97 (s, 2H), 3.83 (s, 3H), 3.76 (s, 3H).
MS: 348.40 (calc) 349.2 (MH+) (found)
s {‘Iz'fz'am‘“"‘a I NMR: (DMSO) 5 (ppm): 9.63 (s, 1H),
Ay e T 2
\ . , 9=0.2, £, Z, R , J=8. Z,
3u 1170 - 1;‘5‘;2%5” o [2H),6.87(d,J=8.5 Hz, 1H), 5.11 (5, 2H) 21
T ethoxybenza 3.84 (s, 3H), 2.80 (s, 3H). MS: 389.47
mide (calc) 390.2 (MH+) (found)
'H NMR: (DMSO) & (ppm): 9.61 (s, 1H),
Nidamino-3- |1-98 (@ J=8.8 Hz, 2H), 7.47 (d, J=2.0 Hz,
2 e o, 708 (=50,
. ,J=7.4Hz, 2H), 7. , J=9.0 Hz,
31m llnzm :‘\‘/\ f;yrf;?_’g;‘)f‘g_')b 1H), 6.84 (d, J=8.2 Hz, 1H), 5.04 (s, 2H), | 21
methoxybenza 4.64 (t, J=5.3 Hz, 1H), 3.84 (s, 3H), 3.63
mide (quad, J=7.0 Hz, 2H), 2.76 (t, J=7.0 Hz,
2H). MS; 362.43 (calc) 363.3 (MH+)
{found)
IHNMR (DMSO) & (ppm): 9.64 (s, 1H),
HoN N{2-amino-5- 19.02 (s, 1H), 9.00 (s, 2H), 7.98 (d, J=8.6
f (pyrimidin5-  [Hz, 2H), 7.61 (d, J=1.6 Hz, 1H), 7.46 (dd,
31nn|117nn /©/Ku l SN |yhphenyl)-4-  |J=8.4, 1.8 Hz, 1H), 7.04 (d, J=8.6 Hz, 2H), | 21
~o N/) methoxybenza|6.90 (d, J=8.2 Hz, 1H), 5.30 (s, 2H), 3.84
mide (s, 3H). MS: 320.35 (calc) 321.2 (MH+)
(lfound)
. HNMR (DMSO) § (ppm): 9.58 (s, 1H),
» e > 17.97 1d, J=8.4 Hz, 2H), 761 (5, 2H), 7.51
%" o liiophen2yl: (d, J=1.2 Hz, 1H), 7.43 (dd, J=3.9, 1.0 Hz,
310o0[11700 D/‘LN S e lohomiras " |LH), 7.32 (dd, J=8.4, 14 Hz, 11,723 (4, | 21
~ ! 78 ethoy. P39z, 1H), 7.04(d, J=8.2 Hz, 2H), 6.81
berzamde |4 J=8.2Hz, 1H), 5.35 (5, 2H), 3.84 (s,
3H). MS: 403.47 (calc) 404.2 (MH+) (found)
N-{2-amino-5- [*H NMR (DMSO) & (ppm): 9.60 (s, 1H),
(2,4- 8.24 (s, 1H), 7.96 (d, J=8.2 Hz, 2H), 7.31
dimethoxypyri |(s, 1H), 7.13 (d, J=9.4 Hz, 1H), 7.03 (d,
3lpp 117pp midin-5- J=8.2 Hz, 2H), 6.81 (d, J=7.9 Hz, 1H), 5.06 | 21
)\ _ lyphenyl-4- (s, 2H), 3.92 (s, 3H), 3.91 (s, 3H), 3.83 (s,
methoxybenza[3H). MS: 380.40 (calc) 381.4 (MH+)
mide (found)
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31qq(ll7qq

/O )/‘/SOZr\IHZ
OSSP
O
PN

N-{4-amino-4"-
sulfamoylbiph
en-3-yl)-4-
methoxybenza
mide

14 NMR (DMSO) & (ppm): 9.64 (s, 1H),
8.01 (d, J=9.0 Hz, 2H), 7.82 (d, J=8.6 Hz,
2H), 7.76 (d, J=8.8 Hz, 2H), 7.60 (d, J=2.2
Hz, 1H), 7.43 (dd, J=8.6, 6.3 Hz, 1H), 7.33
(s, 2H), 7.07 (d, J=9.0 Hz, 2H), 6.89 (d,
J=8.2 Hz, 1H), 5.27 (s, 2H), 3.86 (s,

3H). MS: 397.45 (calc) 398.4 (found)

21

3lrr | 1171

SO,NH,

STV

N

O
H
N
2R

N-(2-amino-5-
(54{2-methyl-2-
sulfamoyl-
propyl)thiophe
n-2-ylphenyl)-
4-
methoxybenza
mide

14 NMR (DMSO) & (ppm): 9.58 (s, 1H),
7.97 (d, J=8.8 Hz, 2H), 7.66 (s, 1H), 7.49
(d,J=2.3 Hz, 1H), 7.44 (d, J=3.9 Hz, 1H),
7.32 (dd, J=8.2, 2.2 Hz, 1H), 7.22 (d, J=3.9
Hz, 1H), 7.03 (d, J=9.0 Hz, 2H), 6.80 (d,
J=8.2 Hz, 1H), 5.36 (s, 2H), 3.83 (s, 3H),
1.99 (s, 2H), 1.17 (s, 6H). MS: 459,59
(calc) 460.4 (found)

21

31ssi117ss

SO,NH,

O

N-{4-amino-3-
sulfamoylbiph
en-3-yl)-4-
methoxybenza
mide

IH NMR (DMSO) 6 (ppm): 9.62 (s, 1H),
7.99 (s, 1H), 7.98 (d, J=8.8 Hz, 2H), 7.77
(d, J=8.6 Hz, 1H), 7.64 (d, J=7.8 Hz, 1H),
7.55 (t, J=7.8 Hz, 1H), 7.54 (d, J=2.5 Hz,
1H), 7.36 (dd, J=8.2, 2.0 Hz, 1H), 7.35 (s,
2H), 7.03 (d, J=8.8 Hz, 2H), 6.87 (d, J=8.4
Hz, 1H), 5.20 (s, 2H), 3.83 (s, 3H). MS:
397.45 (calc) 398.3 (found)

21

3t | 117t

"
2AY

N-{2-amino-5-
(54isoxazol-3-
yl)ithiophen-2-
ylpheny!)-4-
methoxybenza
mide

IH{ NMR (Acetone-d6) d(ppm): 7.89 (d,
J=8.8 Hz, 2H), 7.77 (d, J=4.1 Hz, 1H), 7.61
(d, J=2.2 Hz, 1H), 7.31 (dd, J=8.4, 2.3 Hz,
1H), 7.26 (d, J=4.1 Hz, 1H), 6.91 (d, J=9.0
Hz, 2H), 6.80 (d, J=8.4 Hz, 1H), 3.75 (s,
3H). MS: 391.45 (calc) 392.3 (found)

21

3luutll7uu

geN
H
o N F

N{2-amino-5-
(6-
fluoropyridin-
3-yl)phenyl)-4-
methoxybenza
mide

'H NMR (Acetone-d6) d{ppm): 9.08 (bs,
1H), 8.40 (d, J=2.2 Hz, 1H), 8.12 (ddd,
J=8.4, 7.8, 2.7 Hz, 1H), 8.04 (d, J=8.6 Hz,
2H), 7.64 (t, J=2.3 Hz, 1H), 7.36 (ss, J=8.2,
2.2 Hz, 1H), 7.10 (ddd, J=8.6, 2.5, 0.6 Hz,
1H), 7.06 (d, J=9.0 Hz, 2H), 7.00 (d, J=8.2
Hz, 1H), 4.89 (bs, 2H), 3.90 (s, 3H). MS:
337.35 (calc) 338.1 (found)

21

3lw (117w

EZN@\D’(
S 0
N

\O/©/U\ . L7,

N-[2-Amino-5-
(5-carbamido-
thiophen-2-yl)-
phenyl}-4-
methoxy-
benzamide

'H NMR (Acetone-d6) d(ppm):8.04 (d,
J=9.0 Hz, 2H), 7.68 (t, J=2.2Hz, 1H), 7.63
(d, J=3.9 Hz, 1H), 7.05 (d, J=9.0 Hz, 2H),
6.92 (d, J=8.4 Hz, 1H), 3.90 (s, 3H). MS:
367.43 (calc) 368.1 (found)

21
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3lww

117ww

N{(2-amino-5-
(541-
hydroxyethyl)t
hiophen-2-
yl)phenyl)-4-
methoxybenza
mide

IH NMR: (DMSO) § (ppm): 9.58 (s, 1H),
7.97 (d, J=8.8 Hz, 2H), 7.40 (d, J=2.2 Hz,
1H), 7.22 (dd, J=8.2, 2.2 Hz, 1H), 7.05-7.02
(m, 3H), 6.81 (dd, J=3.5, 0.8 Hz, 1H), 6.77
(d, J=8.2 Hz, 1H), 5.48 (d, J=4.7 Hz, 1H),
5.09 (s, 2H), 4.88 (quint, J=5.3 Hz, 1H),
3.83 (s, 3H), 1.42 (d, J=6.3 Hz, 3H). MS:
368.45 (calc) 369.1 (MH+) (found)

31xx

117xx

SO,N(Me),
SN

=,

N-{2-Amino-5-
(54N,N-
dimethyl)sulfa
moylthiophen-
2-yl)-phenyl]-4-
methoxy-
benzamide

THNMR (DMSO) 5 (ppm): 9.56 (s, LH),
7.97 (d, J=8.8 Hz, 2H), 7.54 (d, J=2.2 Hz,
1H), 7.52 (d, J=3.9 Hz, 1H), 7.38 (d, J=3.9
Hz, 1H), 7.37 (dd, J=8.4, 2.2 Hz, 1H), 7.03
(d, J=9.0 Hz, 2H), 6.81 (d, J=8.4 Hz, 1H),
5.41 (s, 2H), 3.83 (s, 3H), 2.67 (s, 6H). MS:
431.53 (calc) 432.2 (found)

32

122

N-{2-amino-5-
(thiophen-2-
ylthio)phenyl)-
4(3,4-
dimethoxyphe
nylamino)meth
yl)benzamide

'H NMR: (DMSO) & (ppm): 9,57 (s, 1H),
7.87 (d, J=8.4 Hz, 2H), 7.57 (dd, J=5.3, 1.2
Hz, 1H), 7.44 (d, J=8.4 Hz, 2H), 7.27 (d,
J= 20Hz 1H), 7.19 (dd, J=3.5, 1.2 Hz, 1H),
7.05 (dd, J=8.2, 2.2 Hz, 1H), 7.01 (dd,
J=5.3, 3.5 Hz, 1H), 6.72 (d, J=8.2 Hz, 1H),
6.63 (d, J=8.6 Hz, 1H), 6.30 (d, J=2.5 Hz,
1H), 5.97 (dd, J=8.4, 2.5 Hz, 1H), 5.96 (d,
J=6.5 Hz, 1H), 5.20 (s, 2H), 4.28 (d, J=6.3
Hz, 2H), 3.65 (s, 3H), 3.58 (s, 3H) MS:
491 .63(calc) 492.5(found)

33

123

N-+{2-amino-5-
(propylthio)ph
enyl)-4-(3,4-
dimethoxyphe
nylamino)meth
ylbenzamide

H NMR (DMS0-d6) d(ppm):9.57 (s 1H),
7.89 (d, J=8.2 Hz, 2H), 7.45 (d, J=8.0 Hz,
2H), 7.23 (d, J=0.4 Hz, 1H), 7.01 (dd,
J=8.4, 2.2 Hz, 1H), 6.71 (d, J=8.4 Hz, 1H),
6.63 (d, J=8.6 Hz, 1H), 6.31 (d, J=2.3 Hz,
1H), 5.98 (dd, J=8.2, 2.5 Hz, 1H), 5.97 (d,
J=5.9 Hz, 1H), 5.04 (s, 2H), 4.29 (d, J=5.9
Hz, 2H), 3.65 (s, 3H), 3.58 (s, 3H), 2.71 (t,
J=7.0 Hz, 2H), 1.50 (sext, J=7.0 Hz, 2H),
0.93 (t, J=7.2Hz, 3H).LRMS: 451.59(calc)
452 5(found)

34

125

N-(2-amino-5-
(2-
phenylethynyl)

phenyl)-4-(3,4-

dimethoxyphe
nylamino)meth
yhbenzamide

14 NMR: (CD30D) d{ppm): 7.93 (d, J=8.4
Hz, 2H), 7.52 (d, J=8.2 Hz, 2H), 7.44 (dd,
J=8.2, 1.8 Hz, 2H), 7.35-7.29 (m, 4H), 7.21
dd, J=8.2, 2.0 Hz, 1H), 6.85 (d, J=8.4 Hz,
1H), 6.71 (d, J=8.4 Hz, 1H), 6.36 (d, J=2.7
Hz, 1H), 6.13 (dd, J=8.4, 2.5 Hz, 1H), 4.39
(s, 2H), 3.75 (s, 3H), 3.71 (s, 3H). MS:
477.56(calc) 478.5(found)

—
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34aa

125aa

(0]

H NH
M30:©/N NH,
MeO //

A
P
N

N-<{2-amino-5-
(2-(pyridin-3-
ylethynyl)phen
yl-4-((3,4-
dimethoxyphe
nylamino)meth
yhbenzamide

IH NMR: (DMSO) & (ppm): 9.55 (s, 1H);
8.65 (dd; J=0.9, 2.2 Hz; 1H); 8.49 (dd; J=
1.6, 4.8 Hz; 1H); 7.91 (d, J=8.2, 2H), 7.87
(m, 1H); 7.46 (d, J=8.2, 2H); 7.40 (dd;
J=0.9, 4.8 Hz; 1H); 7.39 (m, 1H); 7.17 (dd;
J=2.0, 8.3 Hz; 1H); 6.76 (d, J=8.3, 1H);
6.64 (d, J=8.6, 1H); 6.31 (d, J=2.7, 1H);
5.98 (m, 2H); 5.51 (bs, 2H); 4.30 (d, J=6.3,
2H); 3.66 (s, 3H); 3.58 (s, 3H).MS: calc:
478.5; found: 478.5 (M+H)

23

341

127

BlzN
S

0

O I
C

(E}-N-{2-amino-
5-
styrylphenyl)-
44(3,4-
dimethoxyphe
nylamino)meth
yhbenzamide

IH NMR: (Acetone-d6) d(ppm): 9.07 (s,
1H), 8.01 (d, J=8.2 Hz, 2H), 7.55 (d, J=8.2
Hz, 2H), 7.55-7.52 (m, 3H), 7.32 (t, J=7.4
Hz, 2H), 7.28 (dd, J=8.2, 2.2 Hz, 1H), 7.19
{t, J=7.2 Hz, 1H), 7.13 (d, J=16.4 Hz, 1H),
7.0 (d, J=16.2 Hz, 1H), 6.89 (d, J=8.2 Hz,
1H), 6.70 (d, J=8.4 Hz, 1H), 6.41 (d, J=2.7
Hz, 1H), 6.12 (dd, J=8.6, 2.7 Hz, 1H), 5.33
(bs, 1H), 4.85 (bs, 2H), 4.43 (s, 2H), 3.72 (s,
3H), 3.67 (s, 3H). MS: 479.58(calc) 480.5
(found)

24

35

128

5‘2"‘
o e

O

N-{2-amino-5-
phenethylphen
yl-44(3,4-
dimethoxyphe
nylamino)meth
ylbenzamide

IH NMR (Acetone-d6) d{ppm): 9.07 (s,
1H), 7.99 (d, J=8.2 Hz, 2H), 7.53 (d, J=8.6
Hz, 2H), 7.27-7.22 (m, 5H), 7.19-7.14 (m,
1H), 6.87 (dd, J=8.0, 2.0 Hz, 1H), 6.79 (d,
J=8.0 Hz, 1H), 6.70 (d, J=8.4 Hz, 1H), 6.40
(d, J=2.8 Hz, 1H), 6.11 (dd, J=8.4, 2.5 Hz,
1H), 5.33 (bs, 1H), 4.51 (bs, 2H), 4.42 (s,
2H), 3.72 (s, 3H), 3.67 (s, 3H. MS:
481.59(calc) 482.2(found)

24

36

129

N-{2-amino-5-
phenethylphen
yl}-4-
methylbenzam
ide

IH{ NMR (Acetone-d6) d{ppm): 9.03 (bs,
1H), 7.94 (d, J=8.0 Hz, 2H), 7.33 (d, J=7.8
Hz, 2H), 7.28-7.23 (m, 5H), 7.18-7.13 (m,
1H), 6.87 (dd, J=8.0, 2.0 Hz, 1H), 6.79 (d,
J=8.2 Hz, 1H), 4.48 (bs, 2H), 2.90-2.86 (m,
2H), 2.83-2.78 (m, 2H), 2.42 (s, 3H). MS:
LRMS: 330.43(calc) 331.1({found)

24

37

131

HyN

N-{2-amino-5-
(thiophen-2-
ylphenyl)-4-
((642-
(dimethylamin
o)ethoxy)-5-
fluoro-1H-
benzold]imida
zol-2-
ylthio)methyl)b
enzamide

IH NMR (Acetone-d6) d{ppm): 9.16 (bs,
1H), 7.97 (d, J=8.4 Hz, 2H), 7.62 (d, J=2.9
Hz, 1H), 7.61 (d, J=8.4 Hz, 2H), 7.32 (dd,
J=8.2, 2.2 Hz, 1H), 7.28 (bs, 0.5 H), 7.27
(dd,J=5.1, 1.0 Hz, 1H), 7.26 (bs, 0.5 H),
7.22 (dd, J=3.5, 1.0 Hz, 1H), 7.21 (bs, 1H),
7.03 (dd, J=5.1, 3.5 Hz, 1H), 6.89 (d, J=8.2
Hz, 1H), 4.87 (bs, 2H), 4.65 (s, 2H), 4.16 {t,
J=5.7 Hz, 2H), 2.73 (t, J=5.9 Hz, 2H), 2.30

(s, 6H). MS: 561.70 (calc) 562.3 (found)
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4-acetamido-
N<{2-amino-5- |*H NMR (Acetone-d6) d{ppm): 9.42 (bs,
o (4,4,5,5- 1H), 9.03 (bs, 1H), 8.03 (d, J=8.8 Hz, 2H),
Kj\  letramethyl-  [7.77 (4, J=8.8 Hz, 2H), 7.60 (d, J=1.6 Hz,
SARE IS Q/‘Ln 3’15 1,3,2- 1H), 7.39(dd, J=8.0, 1.6 Hz, 1H), 6.84 (d,| 26
N dioxaborolan- [J=7.8 Hz, 1H), 5.01 (bs, 2H), 2.13 (s, 3H),
2- 1.31 (s, 12H). MS: (calc.) 395.3(calc)
yl)phenylibenz |396.1(found)
amide A
IH NMR: (DMSO) & (ppm): 9.61 (s, 1H),
" N42-amino-5- |8.02 (d, J=6.3 Hz, 1H), 8.01 (d, J=8.6 Hz,
& (thiophene-2- |2H), 7.83 (d, J=2.0 Hz, 1H), 7.75 (d, J=3.2
50 3 )@AN O |carbonyliphen |Hz, LH), 7.63 (dd, J=8.4, 2.0 Hz, 1H), 7.29 | -
- H ylH4- (dd, J=4.9, 3.2 Hz, 1H), 7.08 (d, J=8.8 Hz,
0 7S |methoxybenza |2H), 6.87 (d, J=8.6 Hz, 1H), 6.01 (s, 2H),
mide 3.88 (s, 3H). MS: 352.41(calc)
353.1(found)
. 14 NMR: (DMSO) & (ppm): (CD30D)
MamnoS | opm): 7.99 (d, J=8.8 Hz, 2H), 7.77 (4
geN g, [1=8:8 Hz, 2H), 7.48 (d, J=2.2 Hz, H), 7.35
10 | 140 o . s v |iad, 1=8.2, 2.2 He, 1H), 7,22 (dd, =81, | o
A H L2 [ e aming |12 He: TH) 7.20 (td, J=3.5, 1.2 Hz, 14,
N )aceta%i obe |7-01 (dd, J=5.1, 3.7 Hz, 1H), 6.90 (d, =86
e Hz, 1H), 3.24 (s, 2H), 2.43 (s, 6H). MS:
394.5 (calc) 395.1(found)
S IHNMR (DMSO) & (ppm): 9.69 (bs, 1H),
)y Pyridin3-  |8.58 (s, 1H), 8.53-8.51 (m, 1H), 7.98-7.96
o HmH NHavimethyl 44(24(m, 1H), 7.94 (d, J=7.8 Hz, 2H), 7.78-7.76
Nig N amino-5- (m, 1H), 7.46 (s, 1H), 7.40-7.38 (m, 1H),
4la | 1432 0 (thiophen-2-  |7.37 (d, J=8.4 Hz, 2H), 7.29 (d, J=8.8 Hz, | 29
yhphenylcarb |1H), 7.24-7.23 (m, 1H), 7.05-7.03 (m, 1H),
7~ Hamoyhbenzylc |6.80 (d, J=8.4 Hz, 1H), 5.15 (bs, 2H), 5.10
arbamate (s, 2H), 4.29 (d, J=6.1 Hz, 2H). MS: 458.54
{calc) 459.2 {found)
IH NMR (DMSO) 5 (ppm): 9.73 (s, 1H),
N N4{2-amino-5- |8.06 (dd, J=8.6, 5.5 Hz, 2H), 7.43 (d, J=1.8
(thiophen-2-  [Hz, 1H), 7.35 (d, J=8.8 Hz, 2H), 7.33 (dd,
41b | 143 N S_ |phenyhd- |J=6.3, 5.1 Hz, 2H), 7.22 (dd, J=3.7, 1.2 Hz,| 29
ﬁ” W fluorobenzami {1H), 7.03 (dd, J=5.1, 3.5 Hz, 1H), 6.78 (d,
F de J=8.2 Hz, 1H), 5.17 (s, 2H). MS: 312.36
(lcalc) 313.1 (found)
. HNMR (DMSO) 5 (ppm): 8.09 (d, J=8.6
N 2&5{:‘3‘225 Hz, 2H), 7.84 (d, J=8.2 Hz, 2H), 7.58 (d,
g2 Iohamiia.  [i=2:2 Hz, 1H), 7.36 (dd, 1=8.2, 2.2 Hz, 1H),
a1c | 143¢ @/‘L {mﬁl uor’émeth 7.23(dd, J=5.1, 3.9 Hz, 1H), 7.21 (dd, 29
o e [$=37, 1.2 Hz, 1H), 7.01 (dd, 5.1, 3.7 Hz,
1H), 6.90 (d, J=8.4 Hz, 1H). MS: 394.44
© (calc) 395.1 (found)
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. 'H NMR (Acetone-d6) d{ppm): 8.22 (d,
o ioamnos 1=7.2 bz, LH), 8.08 (bs, 2, 761 (s, 1H,
| hp ba |7:48(t J=8.8 Hz, 1H) 7.35 (dd, =86, 2.0
d|143d] © " s, WPhenVhS s 11, 7.09 (¢, J=5.1 Hz, 1), 7.23(d, | 29
H W ]SI °’°t; " |J=3.7 Hz, 2H), 7.04 (dd, J=7.5, 4.3 Hz, 1H),
F d‘;°r° enzaml \s 91 (d, J=8.2 Hz, 1H), 4.88 (bs, 1H). MS:
?46.86 (calc) 347.1 (found)
_  ["HNMR: (DMSO) 5 (ppm}: 9.79 (s, 1H),
IS e §$225 8.10 (d, J=8.8 Hz, 2H), 7.50 (d, J=8.4 Hz,
- iohenina. |20 743 (bs, 1H), 7.32 (d, J=5.2 Hz, 1H),
Alaa|143aa 0 yupheny 7.28 (dd, J=8.4, 2.0 Hz 1H), 7.22 (bd, 29
Q)L” (t”ﬂ)‘é°r°me".2 J=3.6 Hz, 1H), 7.02(dd, J= 3.6, 5.2Hz, 1H),
4O NH; ORYIRENZAME 16,78 (d, J=8.4 Hz, LH). MS: (calc.) 378;
(obt.) 379 (MH)*.
THNMR (DMSO) 5 (ppm): 9.82 (s, 1H),
N-(2-amino-5- |8.01 (d, J=10.4 Hz, 1H), 7.85 (d, J=7.2 Hz,
BN (thiophen-2-  |1H), 7.75 (t, J=7.6 Hz, 1H),7.41 (d, J=2.2
F ylpheny)-4-  [Hz, 1H), 7.33 (d, J=5.1 Hz, 1H), 7.28 (dd,
41bb 1430b D)kﬁ% chloro3  |J= 8.4, L8 Hz, 1H), 7.22 (d, J=3.5 Hz, 1H), |
ol fluorobenzami |7.02 (dd, J=4.9, 3.5 Hz, 1H), 6.78 (d, J=8.4
de Hz, 1H), 5.23 (s, 2H). MS: 346.86 (calc)
347.1/349.1 (found) |
'H NMR: (DMSO) & (ppm): 9.87 (s, 1H),
9.14 (d, J = 1.8, Hz, 1H), 8.73 (dd, J = 4.9,
HoN N2aminos. |18 Hz 1H), 832 (dh, J = 8.0, 2.0 Hz, 1)
o hiohens. . |7-5%(dd, J = 7.8, 5.3 Hz, 1H), 746 (d, J =
Alcc|143cc ( " 12.2Hz, 1H), 7.34 (dd, J = 5.1,, 1.2 Hz, 1H),| 29
v o Hs y')ph.‘ej"y””'cm' 7.29(dd, J = 8.4, 2.3 Hz, 1H), 723 (dd, J =
namide 3,5, 1.0 Hz, 1H), 7.03 (dd, J = 5.1, 3.7 Hz,
1H), 6.79 (d, J = 8.4 Hz, 1H), 5.24 (sh,
2H).MS: (calc.) 295.1: (obt.) 296.3 (MH)*.
TH NMR: (DMSO) & (ppm}): 9.95 (s, 1H),
. 7.76 (d, J = 6.1, Hz, 2H), 7.90 (d, J = 6.1
N{2-amino-5- |Hz, 1H), 7.44 (d, J = 2.2 Hz, 1H), 7.34 (dd, J
= HN (thiophen-2- |= 5.1, 1.2 Hz, 1H), 7.30 (dd, J = 8.4, 2.3
addasl N )~ . |viohenybisoni |Hz, 1H), 7.23 (dd, ) = 3.7, 1.2 Hz, 1H), 7.03] %7
> cotinamide  {(dd, J = 5.1, 3.7 Hz, 1H), 6.79 (d, J = 8.4
Hz, 1H), 5.24 (sb, 2H). MS: (calc.) 295.1;
(obt.) 296.3 (MH)"*.
= N<{2-amino-5- |*H NMR: (DMSO) & (ppm): 10.18 (s, 1H),
~5 (thiophen-2-  |7.60 (d, J=2.4 Hz, 1H), 7.36 (dd, J=1.2, 5.2
£ o yl)phenyl)- Hz, 1H), 7.30 (dd, J=2.4, 8.0 Hz, 1H), 7.23
Alee|143ee ; 23,5,6- (dd, J=1.2, 3.2 Hz, 1H), 7.04 (dd, J=3.6,| 29
N tetrafluoro-4- |5.2Hz, 1H), 6.81 (d, J=8.0 Hz, 1H), 5.15
HyC PN methylbenzam [(bs, 2H), 2.32 (s, 3H) MS: (calc.) 380.36;
F ide (obt.) 381.2 (MH)*.
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42

146

g

(E)N-{2-amino-
5-{thiophen-2-
yl)phenyl)-3-(4-
(4-
methylphenyls
ulfonamido)ph
enyl)acrylamid
e

I{NMR (Acetone-d6) d{ppm):9.20 (bs,
1H), 8.84 (bs, 1H), 7.72 (d, J=8.0 Hz, 3H),
7.58 (d, J=15.7 Hz, 1H), 7.54 (d, J=8.4 Hz,
2H), 7.34 (d, J=8.6 Hz, 2H), 7.29-7.27 (m,
4H), 7.22 (d, J=3.5 Hz, 1H), 7.04 (t, J=4.9
Hz, 1H), 6.88 (d, J=8.4 Hz, 1H), 6.86 (d,
J=15.3 Hz, 1H), 4.84 (bs, 2H), 2.38 (s, 3H).
MS: 489.62 (calc) 490.1 (found)

30

43

153

gsz\(\
Meo/ﬂil/lj\ﬁ N;<S

NH;

N{2-amino-5-
(2-
aminothiazol-
4-yliphenyl)-4-
methoxybenza
mide

14 NMR: (DMSO) & (ppm): 9.55 (s, 1H),
7.96 (d, J=9.0 Hz, 2H), 7.60 (d, J=2.2 Hz,
1H), 7.39 (d, J=8.2, 2.0 Hz, 1H), 7.02 (d,
J=9.0 Hz, 2H), 6.90 (s, 2H), 6.73 (d, J=8.4
Hz, 1H), 6.63 (s, 1H), 4.98 (s, 2H), 3.83 (s,
3H). MS: 340.4(calc) 341.2 (found)

31

a4

157

geN
)@HL”%
H
~o N” “NH,

N-{2-amino-5-
(6-
aminopyridin-
3ylphenyl)-4-
methoxybenza
mide

IH NMR (Acetone-d6) d(ppm): 8.94 (bs,
1H), 8.03 (d, J=1.8 Hz, 1H), 7.88 (d, J=8.8
Hz, 1H), 7.47 (dd, J=8.9, 2.5 Hz, 1H), 7.36
(d, J=2.3 Hz, 1H), 7.07 (dd, J=8.2, 2.3 Hz,
1H), 6.89 (d, J=8.8 Hz, 2H), 6.77 (d, J=8.2
Hz, 1H), 6.45 (dd, J=8.4, 0.6 Hz, 1H), 5.29
(bs, 2H), 3.74 (s, 3H). MS: 334.38 (calc)
335.1 (found)

32

44a

157a

e

NH4,4'-
diamino-3*-
fluoro-
biphenyl-3-yl)-
4-methoxy-
benzamide

TH NMR (CD30D) d{ppm): 7.97 (d, J=8.6
Hz, 2H), 7.37 (d, J=1.6 Hz, 1H), 7.28 (dd,
J=8.4, 2.2 Hz, 1H), 7.20-7.13 (m, 2H), 7.03
(d, J=8.6 Hz, 2H), 6.94 (d, J=8.2 Hz, 1H),
6.85 (t, J=9.0 Hz, 1H), 3.88 (s, 3H). MS:
351.38 (calc) 352.3 (MH+) (found)

32

45

160

gN O
OH

N<{4-amino-3™-
hydroxybiphen
-3yl1)-4-
methoxybenza
mide

'H NMR (DMSO) & (ppm): 9.58 (s, 1H),
9.35 (s, 1H), 7.97 (d, J=8.4 Hz, 2H), 7.43
(s, 1H), 7.23 (dd, J=8.2, 1.4 Hz, 1H), 7.16
{t, J=7.6 Hz, 1H), 7.04 (d, J=8.4 Hz, 2H),
6.95 (d, J=7.6 Hz, 1H), 6.91 (s, 1H), 6.82
(d, J=8.4 Hz, 1H), 6.62 (dt, J=8.0, 1.0 Hz,
1H), 5.05 (s, 2H), 3.84 (s, 3H). MS: 334.37
(calc) 335.2 (MH+) (found) CHECK NMR

33

45aa

160aa

N-{2-amino-5-
(3-
hydroxyphenyl
)phenyl):-4-
methoxybenza
mide

TH NMR: (DMSO) & (ppm): 9.59 (s, 1H),
9.31 (s, 1H), 7.96 (d, J=8.8 Hz, 2H), 7.36
(d, J=2.0 Hz, 1H), 7.18 (td, J=8.4, 2.0 Hz,
2H), 7.06-7.02 (m, 3H), 6.87 (dd, J=7.8, 0.8
Hz, 1H), 6.82-6.77 (m, 2H), 4.92 (s, 2H),
3.83 (s, 3H). MS: 334.37 (calc) 335.1
(MH+) (found) CHECK NMR

33
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IH NMR: (DMSO) & (ppm): 400 MHz,
N-4-{(2-amino- |(DMSO) d (ppm): 9.57 (s, 1H), 8.80 (s, 1H),
5-{thiophen-2- |7.89 (d, J = 8.8 Hz, 2H), 7.59 (d, J = 8.8
ylphenyl)carb |Hz, 2H), 7.44 (d, J = 2.2 Hz, 1H), 7.34 (dd, J
HN amoyl)phenyl)- |= 5.1, 1.0 Hz, 1H), 7.27 (dd,J =8.2,2.2
s 160~ )~ L+ Hz, 10, 7.23 (dd, J = 35, 12z, 1), | >
— o / 3 \methylpiperazi|7.03 (dd, J = 5.1, 3.5 Hz, 1H), 6.79(d, J =
ne-1- 8.4 Hz, 1H), 5.12 (sb, 2H), 3.46 (t, J = 4.8
carboxamide |Hz, 4H), 2.33 (t, J = 4.9 Hz, 4H). MS: (calc.)
435.2; (obt.) 436.4 (MH)*.

IH NMR: (DMSO) & (ppm): 9.57 (1H,s),
d.) N-4-{(2-amino- [8.81 (1H,s), 7.90 (2H,d,8.8 Hz), 7.60
5{thiophen-2- |(2H,d,9.0 Hz), 7.45 (1H,d,2.2 Hz), 7.34
46| 16422 0 ylphenyl)carb |(1H,dd,3.9 and 1.2 Hz), 7.27 {1H,dd,6.1 and
0 /@J\ﬁ amoylphenyl) (2.2 Hz), 7.22 (1H,dd,2.3 and 1.2 Hz), 7.03
|/\NJ\N NHj morpholine-4- |(1H,m), 6.78 (1H,d,8.2 Hz), 5.12 (2H,s),

H carboxamide |3.62 (4H,t,4.5 Hz), 3.45 (4H,t,5.1 Hz)MS:

422,14 (calc), 423.3 (obs).

34

TH NNIR: (DMSO) 5 (ppm): 9.54 (1H,5),
9.10 (1H,s), [8.37 (2H,s)comes from formic
[=) [LA2amin- | g 7 87 (24,0,8.6), 7.49 (2H,d,8.8 Ha),
7 ;;;?:ﬁ;fg‘afb 7.44 (1H.d,2.2 Hz), 7.34 (1H,dd,3.9 and 1.2
o carb |0 ' 97 (1H,dd,6.1 and 2.2 Hz), 7.23
46bb|164bb O)k amoylphenyl) |11\ 41 5 and 1.0, 7.03 (1Hdd, 35 and | >+
N

=\ |1-{4-{(2-amino-

N 3{2-
N . _11.6), 6.79 (1H,d,8.2 Hz), 6.36 to 6.34
N e ggﬁtm'ri?“ (LRm), 5.11 (2H,s), 3.2 to 3.1 (2H,m), 2.33
y (2H.s), 2.18 (6H,s) MS: 423.2 (calc),
424.2 (obs).

2. IH NMR: (DMSO) & (ppm): 9.99 (1H,s),
=\ |(dimethylamin 9.59 (1H,s), [8.28 (1H,s) comes from formic
oethyl  (2- acid salt], 7.92 (2H,d,8.8), 7.57 (2H,d,9.0
AminG-5- Hz), 7.44 (1H,d,2.0 Hz), 7.34 (1H,dd,3.7
(thiophen-2- and 1.2 Hz), 7.27 (1H,dd,6.1 and 2.2 Hz), 34
| N ylphenylicarb 7.23 (1H,dd,2.3 and 1.2), 7.03 (1H,dd, 3.3
/N\/\O/”\N NH, amoylphenylc and 1.8), 6.79 (1H,d,8.6 Hz), 4.18 (2H,,5.7
H arbamate Hz), 2.20 (6H,s) MS: 424.2 (calc), 425.2
(obs).
I4 NMR: (DMSO) & (ppm): 9.56 (s, 1H);
0 3{4{(2-amino- |8.56 (s, 1H); 7.88 (d, J=8.8 Hz; 2H); 7.60
o NH 54{thiophen-2- |(d; J=8.8 Hz; 2H); 7.44 (d; J=2.2 Hz; 1H);
164d|1644d U NH, yphenylcarb |7.34 (dd; J=1.2, 5.1 Hz; 1H); 7.27 (dd;
']‘ N amoylpheny)- [J=2.2, 8.4 Hz; 1H); 7.22 (dd; J=1.2, 3.5 Hz;
\\ 1,1- 1H); 7.03 (dd; J=3.5, 5.1 Hz; 1H); 6.79 (d,
s dimethylurea |J=8.4 Hz; 1H); 5.12 (bs, 2H); 2.95 (s,
6H).MS: calc: 380.4; found: 381.2 (M+H)

46¢cc |164cc o

34
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_ —_ "H NMR: (DMSO) 5 (ppm): 9.72 (s, LH),
2 feamneS 18191, 1M, 7.67 (abq, J= 294, 7.6 1z,
iphemi1.  [20:7:521d, J=7.6 Kz, 2H), 7.3 (5, 1H),
47 | 168 \ o it (73100 J=6.5Hz, 1), 7.26 (5, 1H), 706 | 35
N q G |(s 1M, 683(d, J= 8.0 Hz, 1H), 652,
S Hofh, oo oo [1H), 5.16 (5, 2H), 3.90 (5, 3H). MS: 347.1
(calc), 348.1 (obs).
S IH NMR: (DMSO) 5 {ppm): 9.71 (s, 1H),
= IN(2-amino5- [8.07 (d, J= 8.2 Hz, 2H), 8.00 (d, J= 8.2 Hz,
o (thiophen-2-  [2H), 7.48 (s, 1H), 7.34 (d, J= 5.1 Hz, 1H),
48 | 172 yhphenyl4-  |7.28 (dd, J= 8.2. 2.0 Hz, 1H), 7.24(d, J= | 36
ﬂ N T, |(1Htetrazol5- 3.5 Hz, 1H), 7.03 (t, J= 3.7 Hz, 1H), 6.79 (d,
s ®  |yDbenzamide |J=8.4Hz, IH), 5.17 (s, 2H). MS: 362.09
N-NH (calc), 363.1 (obs).
TH NMR: (DMSO) 5 (ppm): 9.92 (s, 1H),
L~ N{2aminos. (614 (@ = 8.4 Hz, 2H), 8.00 (d, J= 8.4 Hz,
< hiocheno. |2 7:44 (d, J= 2.0 Hz, 1H), 7.34 (dd, )=
5.1, 0.98 Hz, 1H), 7.30 (dd, J= 8.2, 2.2 Hz,
49 | 173 % ViohenyH 1)) 7,231, 4= 3.5 Hz, 1H), 7.03 (dd, J= | *°
@A N CYANOENZAM 15,1, 3.5 Hz, LH), 6.79 (d, J= 8.4 Hz, 1H)
NG Nz 5.24 (s, 2H). MS: 319,08 (calc), 320.1
(obs).
= . 'H NMR: (DMSO) & (ppm): 9.78 (s, 1H),
Y [heamnot 18.02(d, J= 8.0 Hz, 2H) 792 (d, J= 8.0 Hz,
o yl)phinyl)_ 7 [2t0,7.45(s, 1H), 7.33(d, J= 5.1 Hz, 1H)
50 | 174 U sivre. |7:2810, J=8.2Hz, 1), 7.22(d, J= 33 Hz, | 36
N Lo [LH), 7.03 (1, J= 3.9 Hz, 1H), 6.79 (d, J= 8.2
Ns NHe | enremide [H2: 1H), 5.18 (s, 2H), 3.63 (s, 4H). MS:
i YIbeNzamide 1369 12 (calc), 363.1 (obs).
= . 'H NMR: (DMSO) 5 (ppm): 9.96 (1H,s),
SN fzanio® 17.59-7.52 (3Hm), 7.46 - 7.41 (3H,m), 7.39
51 | 181 o Uiphenyha. |[LH.4,2:2 Ha), 7.33 (1H,dd,2.5 and 1O H), | o
Yoo T ethosbenza|7+16 (1H44,6.7 and 1.8 Ha), 6.98 (LH,d8.4
@AQ e Hz), 3.84 (3H,5) MS: 324.1 (calc), 325.1
NH, (obs).
< 'H NMR: (DMSO) & (ppm): 10.05 (s, 1H),
$ N{2-amino5- 8.35 (d, J= 8.6 Hz, 2H), 8.22 (d, J= 8.6 Hz,
(thiophen-2-  |2H), 7.46 (s, 1H), 7.36 (d, J= 4.1 Hz, H),
51aa|181aa o yhphenylHd-  |7.33 (d, J= 8.2 Hz, 1H), 7.25 (d, J= 2.5 Hz, | 37
/@/KN nitrobenzamid [1H), 7.04 (t, J= 3.5 Hz, 1H), 6.83 (d, J= 8.4
o RN, e Hz, 1H), (missing NH,). MS: 339.07 (calc),
: 340.1 (obs).
== . H NMR: (DMSO) & (ppm): 10.14(1H,s),
N s, [B:82 (L), 8.43 (2Hd6.3 Ha), 7.82
il e
°2”©)(u nitrobenzamid |11 44,3.5 and 1.4 Hz), 6.85 (1H,d,8.4 Hz)
N ] MS: 339.1 (calc) 340.1 (obs).
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— TH NMR: (DMSO) 5 (ppm): 9.97 (1H,s),
s N-{2-amino-5- |8.45 (1H,s), 8.27 (1H,d,8.0 Hz), 8.05
(thiophen-2-  |(1H,d,7.8 Hz), 7.74 (1H,t,8.0 Hz), 7.48
Blcc|18lce ‘ 0 yhpheny-3-  |(1H,d,1.8 Hz), 7.38 - 7.3(1H,d,8.4 H2)7.38 - | 37
NC y cyanobenzami |7.33 (2H,m), 7.27 (1H,d,3.52 Hz), 7.05
il de (1H,dd,3.5 and 1.4 Hz), 6.86 (1H,d,8.4).
MS: 319.1 {calc) 320.1 (obs).
= 4 'H NMR: (DMSO) & (ppm): 9.90 (1H,s),
T i Bl 1
ml, /. A Ml /. (At
Slddjisldd o ﬁ'r)g:‘ne;‘ggi'am Hz), 7.05 (1H,dd,3.5 and 1.6 Hz), 6.85 37
ﬁu de (1H,d,8.4 Hz) MS: 371.9 (calc) 373.0
NH; (obs).
= . TH NMR: (DMSO) & {ppm): 10.00 (1H,s),
| S [M2amneS 18,34 (1H,9),8.29 (1H,4,8.0 Ha), 7.95
5100 18100 o yl)phpenyl)_3_ (1M,d,8.0 Hz), 7.76 (1H,t,7.6 Ha), 7.44 37
o i iy |(LH:S), 7.36 -7.31 (2H,m), 7.25 (1H,d 3.3
’ ﬁ” rMIOTOMEUY \17), 7.04 (1Ht,3.7 Hz), 6.82 (1H,d,8.2
NH, lbenzamide | \'ms. 362.1 (calc) 363.1 (obs)
\ . ' NMR: (DMSO) & {ppm): 9.73 (1H,s),
N [2anino® 1803 (2H,d84), 745 (1Hs), 7.34
52 | 184 o Viphenicarba (11490 H2, 7.30-7.22 Hm), 704 |
? oylpheny| (1H,dd,3.5 and 1.6 Hz), 6.79 (1H,d,8.4 Hz),
i N Sotate 5,18 l(2H,s), 2.31 (3H,5) MS: 352.1 (calc),
o 353.1 (obs)
I N{2-aminos5 TH NMR: (DMSO) & (ppm): 9.64 (1H,s),
e, |7:45 (LH,s), 7.34 (1H,dd,3.9 and 1.2 Ha),
520 | 18422 o yl)ph%nyl)-3- 7.29-7.26 (4Hm), 7.24-7.22 (IHm), 7.03| o
rIq (dimethylamin (1H,dd,3.7 and 1.4 Hz), 6.90 (1H,d,8.2 H),
- j@ﬁ(ﬁ O)benzaymi T 680 (1H,d,8.2 Hz), 5.10 (2H,5), 2.96 (6H,s)
NH, MS: 337.1 (calc) 338.1 (obs).
T4 NMR: (DMSO) & (ppm): 10.11 (1H,s),
$ 3-acetamido- [9.83 (1H,s), 8.11 (1H,s), 7.79 (1H,d,6.7 Hz),
N{2-amino-5- |7.67 (1H,d,7.6 Hz), 7.49 (1H,s), 7.43
52bb |184bb ' 0 (thiophen-2-  |(1H,t,7.8 Hz), 7.38 (1H,d,4.9 Hz), 7.34 37
\n/N N y)phenylibenz {(1H,d,8.4 Hz), 7.28 (1H,d,3.3 Hz), 7.05
4 H amide (1H,t,3.7 Hz), 6.89 (1H,d,8.4 Hz), 2.07
(3H,s) MS: 351.1 (calc) 352.1 (obs)
'H NMR: (DMSO) & (ppm): 9.34 (1H,s),
N-(2-amino-5- |[8.25 (2H,s)comes from formic saltl, 7.77
(thiophen-2-  |(2H,d,8.8), 7.44 (1H,d,2.2 Hz), 7.34
53 | 190 o yhphenyl-4-2- |(1H,dd,4.0 and 1.2 Hz), 7.26 - 7.21 (2Hm), | 4¢
) (piperidin-1-  |7.03 (1H,dd,3.5 and 1.4), 6.78 (1H,d,8.2),
Qq\/\ A yl)ethylamino) {6.62 (1H,d,8.8 Hz), 6.09 (1H,m), 3.25 -
N benzamide  |3.15(8H,m), 1.53 to 1.49 (4H,m), 1.39
(2H,m) MS: 420.2 (calc), 421.3 (obs).
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197

NH;

N-{(2-amino-5-
(thiophen-2-
yl)phenyl)}-4-(2-
morpholinoeth
oxy)benzamid
e

IH NMR: (DMSO) & (ppm): 9.67 (1H,s),
8.01 (2H,d,8.8), 7.44 (1H,d,2.0 Hz), 7.36
(1H,dd,4.1 and 1.0 Hz), 7.30 (1H,dd,6.1 and
2.2 Hz), 7.24 (1H,dd,2.5 and 1.2}, 7.12
(2H,d,8.8), 7.04 (1H,dd,3.5 and 1.6 Hz),
6.82 (1H,d,8.4 Hz), 4.44 (2H,t,4.1), 3.65 to
3.15(10H,m) MS: 423.2 (calc), 424.2
(obs).

39

55

199

NH,

44(3,4-
dimethoxyphe
nylamino)meth
yI)-N-(2-amino-
5_
cyanophenyhb
enzamide

'H NMR: (DMSO) & (ppm): 9.56 (bs, 1H),
7.89 (d, J=8.0 Hz, 2H), 7.52 (bs, 1H), 7.45
(d, J=8.4 Hz, 2H), 6.77 (d, J=8.4 Hz, 1H),
6.63 (d, J= 8.4 Hz, 1H), 6.30 (d, J=2.4 Hz,
1H), 5.99-5.95 (m, 2H), 5.74 (bs, 1H), 4.92
(bs, 2H), 3.64 (s, 3H), 3.32 (s, 3H).MS:
(calc.); 402.5 (obt.) 403.4 (MH)".

40

56

205

44(3,4-
dimethoxyphe
nylamino)meth
yI)-N-(2-amino-
4fluoro-5-
(thiophen-2-
yl)phenyl)benz
amide

'H NMR: (DMSO) & (ppm): 9.65 (s, 1H),
7.96 (d, J=8.0 Hz, 2H), 7.48-7.51 (m, 4H), -
7.31(d, J=4.0 Hz, 1H), 7.11 (d, J=4.0 Hz,
1H), 6.80 (d, J=8.8 Hz, 1H), 6.50 (d, J=13.6
Hz, 1H), 6.35 (d, J=2.8 Hz, 1H), 6.03-6.01
(m, 2H), 5.50 (bs, 2H), 4.34 (d, J=6.0 Hz,
2H), 3.70 (s, 3H), 3.62 (s, 3H).MS: (calc.)
477.6; (obt.) 478.4 (MH)*.

41

57a

209a

N-(54{1-methyl-
1H-imidazol-2-
ylthio)-2-

F |amino-4-
fluorophenyl)-

44(3,4-

dimethoxyphe
nylamino)meth
yl)benzamide

'H NMR: (DMSO) & (ppm): 9.5 (s, 1H),
7.86 (d, J=8.4 Hz, 2H), 7.43 (d, J=8.4 Hz,
2H), 7.2 (s, 1H), 7.10 (d, J=8.4 Hz, 1H),
6.90 (s, 1H), 6.6 {d, J=8.8 Hz, 1H), 6.56 (d,
J=11.6 Hz, 1H), 6.29 (d, J=2.4 Hz, 1H),
5.95 (dd, J=2.4, 8.8 Hz,2H), 5.52 (bs, 2H),
4.28 (bs, 2H), 3.64 (s, 6H), 3.57 (s, 3H).MS:
(calc.) 507.6; (obt.) 508.4 (MH)*.

42

57b

0
209 | /

44(3,4-
dimethoxyphe
nylamino)meth
yI-NA5-{41H-
imidazol-1-
ylphenoxy)-2-
amino-4-
fluorophenyl)b
enzamide

'H NMR: (DMSO) 5 (ppm): 7.87 (d, J=8.4
Hz, 2H), 7.75 (bs, 1H), 7.60 (d, J=8.0 Hz,
2H), 7.44 (d, J=8.4 Hz, 2H), 7.26 (bs, 1H),
7.14 (d, J=8.0 Hz, 1H), 7.03 (d, J=8.0 Hz,
2H), 6.723 (d, J=13.2 Hz, 1H), 6.62 (d,
J=8.4 Hz, 1H), 6.29 (d, J=2.4 Hz, 1H), 5.96
(dd, J=2.4, 8.8 Hz, 2H), 4.28 ( bs, 2H), 3.64
(s, 3H), 3.57 (s, 3H) MS: (calc.) 553.6; (obt.)
554.5 (MH)*.

42

58

213

4-acetamido-
N-(2-amino-4-
fluoro-5-(1H-
pyrrol-1-
ylphenyl)benz
amide

'H NMR: (DMSO) 5 (ppm): 10.11 (s, 1H),
9.48 (s, 1H), 7.83 (d, J=8.4 Hz, 2H), 7.56
(d, J=8.8 Hz, 2H), 7.20 (d, J=8.4 Hz, 1H),
6.86 {(dd, J=2.0, 4.0 Hz, 2H), 6.62 (d,
J=12.8Hz, 1H), 6.10 (2H, dd, J=2.0, 4.0 Hz,
2H), 5.28 (bs, 2H), 2.09 (s, 3H). MS: (calc.)

352.36; (obt.) 353.2 (MH)*.

42
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232

Cl

]

i
N - NH
H 2
H/\O\/\”/N
’ o]

(E)-3-4-(3-

mino)methyl
henyl)-N-(2-
amino-5-
(thiophen-2-

amide

{Chlorophenyla

yliphenyhacryl

" H NMR: (DMSO) & (ppm): 9.42 (bs, 1H),.
7.00 (m, 2H), 6.87-6.74 (m, 1H), 6.62-6.50
(m, 4H), 5.19 (bs, 1H),4.29 (d, J=5.6Hz,

2H), MS: (calc.) 459.2; (obt.) 460.3 (MH)*.

7.66-7.32 {m, 7H), 7.22-7.14 (m, 2H), 7.10-

46
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235

NH,

6-Acetamido-
N-{2-amino-5-
(thiophen-2-
ylphenylpyri
dine-3-
carboxamide

'H NMR: (DMSO) 5 (ppm10.79 (br s, 1H),
9.75 (br s, 1H), 8.90 (s, 1H), 8.31 (d, J=9.4
Hz, 1H), 8.15 (d, J=8.5 Hz, 1H), 7.42 (s, 1H),
7.33 (m, 1H), 7.28 (d, J=8.5 Hz, 1H), 7.22 (s,
1H), 7.02 (m, 1H), 6.78 (d, J=8.0 Hz, 1H),
5.20 (br s, 2H), 2.13 (s, 3H). MS: (calc.)
352.1; (obt.) 353.2 (MH)*.

47

65a

238a

N-{2-amino-5-
{thiophen-2-
yhphenyl)qui
noxaline-6-
carboxamide

'H NMR: (DMSO) & {ppm): 10.09 (br s, 1H),
9.04 (dd, J=6.7, 1.8 Hz, 2H), 8.79 (d, J=1.8
Hz, 1H), 8.37 (dd, J=8.9, 2.0 Hz, 1H), 8.20
(d, J=8.6 Hz, 1H), 7.51 (d, J=2.2 Hz, 1H),
7.34 (dd, J=4.9; 1.0 Hz, 1H), 7.30 (dd,
J=2.1, 8.1 Hz, 1H), 7.24 (dd, J=3.5, 1.2 Hz,
1H), 7.04 (dd, J=4.9, 3.5 Hz, 1H), 6.81 (d,
J=8.2 Hz, 1H), 5.28 (br s, 2H). MS: (calc.)
346.1 (obt.) 347.1 (MH)*.

48

65b

238b

N-(2-amino-5-
(thiophen-2-
yl)phenyl)-
2,3-diffuran-
2.
yhquinoxaline
-6-
carboxamide

'H NMR: (CD;0D) 5 (ppm): 8.56 (s, 1H),
8.21 (d, J=8.6 Hz, 1H), 8.03 (d, J=8.8 Hz,
1H), 7.63 (s, 2H), 7.45 (d, J=1.7 Hz, 1H),
7.27 (d, J=8.4 Hz, 1H), 7.13 - 7.12 (m, 2H),
6.90 (t, J=4.1 Hz, 1H), 6.83 (d, J=8.4 Hz,
1H), 6.69 (t, J=3.9 Hz, 2H), 6.55 - 6.56 (m,
2H).MS: (calc.) 478.1; (obt.) 479.1 (MH)*.

48

65¢

238c

N-{2-amino-5-
{thiophen-2-
ylphenyl)-
2,3
di{thiophen-2-
yl)guinoxaline
.6- .
carboxamide

'H NMR: (DMSO) 5 (ppm): 10.09 (s, 1H),
8.75 (d, J=1.8 Hz, 1H), 8.32 (dd, J=8.6, 2.0
Hz, 1H), 8.12 (d, J=8.6 Hz, 1H), 7.84 - 7.82
(m, 2H), 7.52 (d, J=2.0 Hz, 1H), 7.35-7.24
(m, 5H), 7.14 - 7.11 (m, 2H), 7.03 (dd, J=5.0,
3.5 Hz, 1H), 6.81 (d, J=8.4 Hz, 1H), 5.29 (s,
2H).MS: (calc.) 510.1; (obt.) 511.1 (MH)*.
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242

N-{2-amino-5-
(thiophen-2-
ylphenyl)-4-
(morpholino
methyl)benza
mide

IH NMR: (CDCls) 5 (ppm): 8.61 - 8.59 (m,
1H), 8.02 (br s, 1H), 7.86 (d, J=8.0 Hz, 2H),
7.53 (br s, 1H), 7.44 (d, J=8.0 Hz, 2H), 7.33
(dd, J=8.2, 2.2 Hz, 1H), 7.30 - 7.26 {m, 1H),
7.17 (dd, J=5.1, 1.2 Hz, 1H), 7.15- 7.14 (m,
1H), 7.01 (dd, J=5.1, 3.5 Hz, 1H), 6.82 (d,
J=8.2 Hz, 1H), 3.73 (t, J=4.7 Hz, 4H), 3.57
(s, 2H), 2.47 (t, J=4.3 Hz, 4H). MS: (calc.)
393.2; (obt.) 394.2 (MH)*,

49

67a

245a

N-(2-amino-5-
(thiophen-2-
yl)phenyl)-5-
bromobenzof
uran-2-
carboxamide

'H NMR: (DMSO) & (ppm): 10.01 (s, 1H),
8.05 (d, J=1.6 Hz, 1H), 7.69 - 7.67 (m, 2H),
7.61 (dd, J=8.8, 2.0 Hz, 1H), 7.44 (d, J=2.2
Hz, 1H), 7.34 (dd, J=5.1, 1.2 Hz, 1H), 7.30
(dd, J=8.4, 2.2 Hz, 1H), 7.23 (dd, J=3.6, 1.2
Hz, 1H), 7.02 (dd, J=4.9, 3.6 Hz, 1H), 6.79
(d, J=8.4 Hz, 1H), 5.24 (s, 2H). MS: (calc.)
413.0 (d); (obt.) 414.0 (d) (MH)*.

50

67b

245b

N-{2-amino-5-
(thiophen-2- -
yliphenyl)-
5,6-
dimethoxybe
nzofuran-2-
carboxamide

IH NMR: (DMSO) 5 (ppm9.77 (s, 1H), 7.64
(s, 1H), 7.51 (d, J=2.1 Hz, 1H), 7.37 (dd,
J=5.1, 1.2 Hz, 1H), 7.33 (d, J=2.2 Hz, 1H),
7.31-7.30 (m, 2H), 7.26 (dd, J=3.7, 1.2 Hz,
1H), 7.06 (dd, J=5.1, 3.5 Hz, 1H), 6.83 (d,
J=8.5 Hz, 1H), 5.22 (s, 2H), 3.88 (s, 3H),
3.85 (s, 3H). MS: (calc.) 394.1; (obt.) 395.1
(MH)*.

50

67c

245¢

N-{2-amino-5-
{thiophen-2-
ylphenyl)-5-
fluorobenzof
uran-2-
carboxamide

'H NMR: (DMSO) & (ppm): 9.98 (s, 1H),
7.75-7.71 (m, 2H), 7.63 (dd, J=9.0, 2.8 Hz,
1R), 7.44 (d, J=2.0 Hz, 1H), 7.36 - 7.29 (m,
3H), 7.23 (dd, J=3.5, 1.1 Hz, 1H), 7.03 (dd,
J=5.1, 3.7 Hz, 1H), 6.79 (d, J=8.4 Hz, 1H),
5.24 (s, 2H). MS: (calc.) 352.1; (obt.) 353.1
(MH)*,

50

67d

245d

Jos¥
cl O HN

H,N

N-(2-amino-5-
(thiophen-2-
ylphenyl)-
4,6-
dichlorobenz
ofuran-2-
carboxamide

'H NMR: (DMSO) 5 (ppm): 10.04 (s, 1H),
7.95 (dd, J=1.6, 1.0 Hz, 1H), 7.85 (s, 1H),
7.63 (d, J=1.6 Hz, 1H), 7.43 (d, J=2.2 Hz,
1H), 7.34 (dd, J=5.1, 1.2 Hz, 1H), 7.30 (dd,
J=8.4, 2.3 Hz, 1H), 7.23 (dd, J=3.5, 1.2 Hz,
IH), 7.03 (dd, J=5.1, 3.5 Hz, 1H), 6.78 (d,
J=8.3 Hz, 1H), 5.28 (s, 2H) MS: (calc.)
403.0 (d); (obt.) 404.0 (d) (MH)*.

50

204



WO 2005/030705

PCT/US2004/031591

Ex | Cpd

Structure

Name

Characterization

Sche
me

67e | 245e

N-(2-amino-5-
{thiophen-2-
yl)phenyl)-
4,6
dimethoxybe
nzofuran-2-
carboxamide

'H NMR: (DMSO) & (ppm): 9.68 (s, 1H),
7.64 (s, 1H), 7.46 (d, J=2.0 Hz, 1H), 7.32 (d,
J=1.0 Hz, 1H), 7.27 (dd, J=8.2, 2.1 Hz, 1H),
7.22 (dd, J=3.5, 1.0 Hz, 1H), 7.02 (dd,
J=4.9, 3.5 Hz, 1H), 6.84 (s, 1H), 6.78 (d,
J=8.4 Hz, 1H), 6.47 (d, J=1.7 Hz, 1H), 5.20
(s, 2H), 3.90 (s, 3H), 3.83 (s, 3H). MS: (calc.)
394.1; (obt.) 395.1 (MH)*,

50

67f | 245f

N-(2-amino-5-
(thiophen-2-
yl)phenyl)-6-
(diethylamino
Yoenzofuran-
2-
carboxamide

I NMR: (DMSO) 5 (ppm): 9.60 (s, 1H),
7.51 -7.49 (m, 3H), 7.33 (dd, J=5.1, 1.2 Hz,
1H), 7.27 (dd, J=8.2, 2.1 Hz, 1H), 7.22 (dd,
J=3.5, 1.2 Hz, 1H), 7.02 (dd, J=5.0, 3.5 Hz,
1H), 6.80 - 6.76 (m, 3H), 5.17 (s, 2H), 3.40
(q, J=6.8 Hz, 4H), 1.13 (t, J=7.0 Hz,
6H). MS: (calc.) 405.1; (obt.) 406.1 (MH)*.

50

68 | 250 Q

2-acetamido-
N-(2-amino-5-
(thiophen-2-
ylphenyl)pyri
midine-5-
carboxamide

!4 NMR: (DMSO) 6 {ppm): 10.90 (s, 1H),
9.87 (s, 1H), 9.16 (s, 2H), 7.47 (d, J=2.2 Hz,
1H), 7.36 (dd, J=5.1, 1.2 Hz, 1H), 7.32 (dd,
J=8.4, 2.2 Hz, 1H), 7.25 (dd, J=3.5, 1.1 Hz,
1H), 7.05 (dd, J=5.1, 3.7 Hz, 1H), 6.81 (d,
J=8.4 Hz, 1H), 5.33 (br s, 2H), 2.26 (s, 3H).
MS: (calc.) 353.1; (obt.) 354.1 (MH)*.

51

69a | 253a

N-(2-amino-5-
(thiophen-2-
yl)phenyl)-4-
(3,5-
dimethyl-1H-
pyrazol-1-
yllbenzamide

TH NMR: (DMSO) 5 (ppm): 9.81 (s, LH),
8.09 (d, J=8.4 Hz, 2H), 7.64 (d, J=8.6 Hz,
2H), 7.46 (d, J=2.0 Hz, 1H), 7.33 (dd, J=5.1,
1.2 Hz, 1H), 7.28 (dd, J=8.2, 2.2 Hz, 1H),
7.23 (dd, J=3.5, 1.0 Hz, 1H), 7.03 (dd,
J=5.1, 3.5 Hz, LH), 6.80 (d, J=8.3 Hz, 1H),
6.12 (s, 1H), 5.19 (s, 2H), 2.38 (s, 3H), 2.20
(s, 3H).MS: (calc.) 388.1; (obt.) 389.1 (MH)*.

52

69b | 253b

N-(2-amino-5-
(thiophen-2-
yl)phenyl)-4-
(2,5
dimethyl-1H-
pyrrol-1-
yl)benzamide

'H NMR: (DMSO) 5 (ppm): 9.85 (s, 1H),
8.14 (d, J=8.4 Hz, 2H), 7.49 (d, J=2.0 Hz,
1H), 7.44 (d, J=8.4 Hz, 2H), 7.37 (dd, J=5.1,
1.2 Hz, 1H), 7.32 (dd, J=8.5, 2.4 Hz, 1H),
7.26 (dd, J=3.6, 1.0 Hz, 1H), 7.07 (dd,
J=5.1, 3.5 Hz, 1H), 6.83 (d, J=8.4 Hz, 1H),
5.86 (s, 2H), 5.24 (s, 2H), 2.05 (s, 6H). MS:
(calc.) 387.1; (obt.) 388.1 (MH)*,

52

70a | 256a o)

N-(2-amino-5-
(thiophen-2-
yl)phenyl)ben
zold][1,3]dio
xole-5-
carboxamide

'H NMR: (DMSO) 5 (ppm): 9.59 (s, 1H),
7.60 (dd, J=8.0, 1.6 Hz, 1H), 7.55 (d, J=1.6
Hz, 1H), 7.43 (d, J=2.2 Hz, 1H), 7.35 (dd,
J=4.9, 0.6 Hz, 1H), 7.29 (dd, J=8.2, 2.2 Hz,
1H), 7.24 (dd, J=3.7, 1.0 Hz, 1H), 7.06 -
7.04 (m, 2H), 6.79 (d, J=8.2 Hz, 1H), 6.13 (s,
2H), 5.15 (br s, 2H). MS: (calc.) 338.1;
{obt.) 339.1 (MH)*,

53
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70b

256b

N-{2-amino-5-
{thiophen-2-
yl)phenyl)-
2,3
dihydrobenz
olbl[1,4]dioxi
ne-6-
carboxamide

'H NMR: (DMSO) & (ppm): 9.57 (s, 1H),
7.54 (d, J=2.1 Hz, 1H), 7.51 (dd, J=8.4, 2.1
Hz, 1H), 7.42 (d, J=2.1 Hz, 1H), 7.33 (dd,
J=5.1, 1.2 Hz, 1H), 7.26 (dd, J=8.4, 2.3 Hz,
1H), 7.22 (dd, J=3.5, 1.2 Hz, 1H), 7.02 (dd,
J=5.1, 3.5 Hz, 1H), 6.95 (d, J=8.2 Hz, 1H),
6.79 (d, J=8.4 Hz, 1H), 5.11 (s, 2H), 4.31 -
4.28 (m, 4H). MS: (calc.) 352.1; (obt.) 353.1
(MH)*.

53

70c

256¢

OMe

N-(2-amino-5-
{thiophen-2-
yl)phenyl)-7-
methoxybenz
o[dl[1,3]diox
ole-5-
carboxamide

14 NMR: (DMSO) 5 (ppm): 9.60 (s, 1H),
7.41 (d, J=2.2 Hz, 1H), 7.36 (d, J=1.4 Hz,
1H), 7.34 (dd, J=5.2, 1.2 Hz, 1H), 7.30 -
7.26 (m, 2H), 7.23 (dd, J=3.6, 1.2 Hz, 1H),
7.04 (dd, J=4.9, 3.5 Hz, 1H), 6.79 (d, J=8.4
Hz, 1H), 6.10 (s, 2H), 5.14 (br s, 2H), 3.91 (s,
3H). MS: (calc.) 368.1; (obt.) 369.1 (MH)*.

53

71a

258a

N-(2-amino-5-
{thiophen-2-
ylphenyl)-
3,4
dimethoxybe
nzamide

IH NMR: (DMSO) 5 (ppm): 9.64 (s, 1H),
7.63 (dd, J=8.2, 2.0 Hz, 1H), 7.57 (d, J=2.2
Hz, 1H), 7.42 (d, J=2.2 Hz, 1H), 7.33 (dd,
J=5.1, 1.2 Hz, 1H), 7.28 (dd, J=8.3, 2.3 Hz,
1H), 7.23 (dd, J=3.5, 1.2 Hz, 1H), 7.05 (d,
J=8.6 Hz, 1H), 7.02 (dd, J=5.1, 3.6 Hz, 1H),
6.79 (d, J=8.3 Hz, 1H), 5.12 (br s, 2H), 3.83
(s, 3H), 3.82 (s, 3H).MS: (calc.) 354.1; (obt.)
355.1 (MH)*.

54

71b

258b

N-(2-amino-b-
{thiophen-2-

yl)phenyl)»-1H-
benzold][1,2
,3ltriazole-5-
carboxamide

IH NMR: (DMSO) & (ppm?9.90 (s, LH), 8.66
(s, 1H), 8.05 (d, J=9.8 Hz, 1H), 7.96 (d,
J=8.6 Hz, 1H), 7.49 (d, J=2.0 Hz, 1H), 7.33
(dd, J=5.1, 1.2 Hz, 1H), 7.30 (dd, J=8.2, 2.2
Hz, 1H), 7.23 (dd, J=3.5, 1.1 Hz, 1H), 7.03
(dd, J=5.0, 3.7 Hz, 1H) 6.81 (d, J=8.4 Hz,
1H), 5.23 (br s, 2H).MS: (calc.) 335.1; (obt.)
336.0 (MH)".

54

71c

258¢

N-(2-amino-5-
{thiophen-2-
ylphenyl)-2-
(pyridin-4-
ylthiazole-4-
carboxamide

'H NMR: (DMSO) & (ppm): 9.94 (s, 1H),
8.78 (m, 3H), 8.11 (dd, J=4.3, 1.6 Hz, 2H),
7.64 (d, J=2.2 Hz, 1H), 7.38 (dd, J=5.1, 1.0
Hz, 1H), 7.33 (dd, J=8.2, 2.1 Hz, 1H), 7.28
(dd, J=3.7, 1.2 Hz, 1H), 7.07 (dd, J=5.1, 3.7
Hz, 1H), 6.86 (d, J=8.4 Hz, 1H), 5.23 (s,
2H). MS: (calc.) 378.0; (obt.) 379.0 (MH)*.

54

71d

258d

A
Nz
I=

Iz

N-(2-amino-5-
{thiophen-2-
ylphenyl)-1H-
benzoldlimid
azole-5-
carboxamide

'H NMR: (DMSO) & (ppm): 9.72 (s, 1H),
8.34 (s, 2H), 7.87 - 7.85 (m, 2H), 7.48 (d,
J=1.8 Hz, 1H), 7.34 (dd, J=5.1, 1.0 Hz, 1H),
7.28 (dd, J=8.1, 5.2 Hz, 1H), 7.23 {dd,
J=3.5, 1.2 Hz, 1H), 7.03 (dd, J=5.1, 3.6 Hz,
1H), 6.80 (d, J=8.4 Hz, 1H), 5.15 (s,

2H). MS: (calc.) 334.1; (obt.) 335.0 (MH)*.

54
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71le

258e

N-(2-amino-5-
(thiophen-2-
yl)phenyl)-2-
naphthamide

IH NMR: (DMSO) & (ppm): 9.90 (s, 1H),
8.62 (s, 1H), 8.07 - 7.98 (m, 4H), 7.63 - 7.60
(m, 2H), 7.51 (d, J=2.1 Hz, 1H), 7.34 (dd,
J=5.1, 1.2 Hz, 1H), 7.30 (dd, J=8.4, 2.2 Hz,
1H), 7.24 (dd, J=3.5, 1.2 Hz, 1H), 7.04 (dd,
J=5.1, 3.7 Hz, 1H), 6.81 (d, J=8.4 Hz, 1H),
5.21 (s, 2H).MS: (calc.) 344.1; (obt.)
345.1(MH)".

54

71f

258f

S\
e
A4
S HN
H,N

N-{2-amino-5-
{thiophen-2-
yl)phenyl)ben
zofblthiophe
ne-2-
carboxamide

IH NMR: (DMSO) & {ppm): 9.99 (s, 1H),
8.32 (s, 1H), 8.03 (dd, J=8.4, 2.0 Hz, 1H),
7.97 (dd, J=6.6, 2.7 Hz, 1H), 7.49-7.43 (m,
3H), 7.33 (dd, J=5.0, 1.1 Hz, 1H), 7.30 (dd,
J=8.2, 2.2 Hz, 1H), 7.24 (dd, J=3.6, 1.0 Hz,
1H), 7.03 (dd, J=5.2, 3.7 Hz, 1H), 6.80 (d,
J=8.4 Hz, 1H), 5.24 (s, 2H).MS: (calc.)
350.0; (obt.) 351.0 (MH)*,

54

7lg

258¢g

N-(2-amino-5-
(thiophen-2-
yl)phenyl)-
3,4-dihydro-
2H-
benzolb][1,4]
dioxepine-7-
carboxamide

'H NMR: (DMSO) 5 (ppm): 9.61 (s, 1H),
7.63 (d, J=2.2 Hz, 1H), 7.59 (dd, J=8.4, 2.2
Hz, 1H), 7.41 (d, J=2.0 Hz, 1H), 7.33 (d,
J=5.1 Hz, 1H), 7.27 (dd, J=8.2, 2.2 Hz, 1H),
7.22 (dd, J=3.5, 1.0 Hz, 1H), 7.06 - 7.01 (m,
2H), 6.78 (d, J=8.4 Hz, 1H), 5.12 (br s, 2H),
4,22 - 4,17 (m, 4H), 2.16 (quintet, J=5.5 Hz,
2H) MS: (calc.) 366.1; (obt.) 367.1 (MH)".

54

71aa

258aa

4-acetamido-
N-(2-amino-5-
(thiophen-2-
yl)phenylben
zamide

14 NMR: (DMSO) & (ppm): 10.19 (s, 1H),
9.61 (s, 1H), 7.94 (d, J = 8.6 Hz, 2H), 7.68
(d, J = 8.6 Hz, 2H), 7.44 (d, J = 2.2 Hz, 1H),
7.34 (dd, J = 5.1, 1.2 Hz, 1H), 7.27 (dd, J =
8.2, 2.2 Hz, 1H), 7.23 (dd, J = 3.7, 1.2 Hz,
1H), 7.03 (dd, J = 5.1, 4.1 Hz, 1H), 6.79 (d, J
= 8.4 Hz, 1H), 5.13 (s, 2H), 2.09 (s, 3H). MS:
(calc.) 351.1; (obt.) 352.3 (MH)".

54

71bb

258bb

=

NH,

(E}-N-(2-
amino-5-
(thiophen-2-
yl)phenyl)-3-
(2,2-
difluorobenz
o[d][1,3]diox
ol-5-
ylacrylamide

'H NMR: (DMSO) & (ppm): 9.46 (s, 1H),
7.68 (s, 1H), 7.65(d, J = 2.2 Hz, 1H), 7.57
(d, J = 7.8 Hz, 1H), 7.48 (s, 2H), 7.34 (dd, J
= 5.2, 1.0 Hz, 1H), 7.23 (dd, J = 8.4, 2.2 Hz,
1H), 7.20 (dd, J = 3.6, 1.2 Hz, 1H), 7.03 {dd,
J=5.1, 3.7 Hz, 1H), 6.85 (d, J= 15.7 Hz,
1H), 6.76 (d, J = 8.4 Hz, 1H), 5.20 (s, 2H).
MS: 400.07 (calc), 401.1 (obs).

54
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TH NMR: (DMSO) 5 (ppm): 9.97 (s, 1H),
8.99 (dd, J= 4.1, 1.6 Hz, 1H), 8.68 (d, J =
- __|1.8Hz, 1H), 8.50 (d, J = 8.2 Hz, 1H), 8.29
s_ N2-amino5-\(4q )= 8.8, 2.0, 1H), 8.10 (d, J = 8.8 Hz,
- (thiophen-2- 111 7 62 (dd, J = 8.2, 4.3 Hz, 1H), 7.50 (d, J
ce|258cc 2 yhohenyllaui |_ 2 2 1z 1H), 7.34 (dd, J = 4.9, 0.98 Hz, | 54
@*u noline-6- 1114730 (dd, J= 8.2, 2.2 Hz, 1H), 7.24 (dd,
N NHe carboxamide |y '35 1 5 Hz, 1H), 7.04 (dd, J= 5.1, 3.5
Hz, 1H), 6.82 (d, J= 8.2 Hz, 1H), 5.24 (s, 2H)
MS: 345.09 (calc), 346.0 (obs).
'H NMR: (DMSO) § (ppm): 9.33 (s, 1H),
EMN2- 17 68 (d, J= 1.6 Hz, 1H), 7.49 (d, J= 15.5 Hz,
) (aminod> 117,33 (dd, J= 5.1, 0.98 Hz, 1H), 7.22 (d,
(thiophen-2- 1,_"5 5 1z, 1H), 7.20 (d, J= 0.98 Hz, 2H),
71dd| 258dd 0 yiphenyD3- 17 19 (4, J= 1.2 Hz, 1H), 7.16 (d, J= 8.2 Hz, | 54
MeO A ffy“'th + |TH), 7.02 (dd, J= 5.1, 3.7 Hz, 1H), 7.00 (d,
Ho o, |MEOXYPN 1 8.4 Hz, 1H), 6.76 (t, J= 8.6 Hz, 1H), 5.19
MeO enyllacrylamilis o) '3.81 (s, 3H), 3.79 (s, 3H). MS-
de 380.12 (calc), 381.1 (obs).
'H NMR: (DMSO) & (ppm): 9.73 (s, 1H),
o __|8.07(d, J= 8.4 Hz, 2H), 7.73 (d, J= 8.4 Hz,
NH2-amino-5-1op) 7 51 (4, J= 1.8 Hz, 2H), 7.44 (s, 1H),
7100 25800 o ("]*)‘";]phe?'i' 7.33(d, J= 5.1 Hz, 1H), 7.28 (dd, J= 8.2, L§|
" ylipheny-4- .1, “1H), 7.23 (d, J= 3.5 Hz, 1H), 7.03 t, J=
SR Ny, [EHeyroRl g b "1H), 6,79 (d, J= 8.4 Hz, TH), 6.30 (s,
7 yhbenzamide o 5 16 (s 2H). MS: 359.11 (calc), 360.1
(obs).
= 'H NMR: (DMSO) & (ppm): 9.79 (s, 1H),
§.2  IN{2-amino5-[8.40 (s, 1H), 8.12 (d, J= 8.4 Hz, 2H), 7.88 s,
(thiophen-2- |LH), 7.82 (d, J= 8.6 Hz, 2H), 7.45 (d, J= 1.8
0 Ophenyl4- [Hz, 1H), 7.33 (dd, J= 4.9, 0.78 Hz, 1H), 7.29
A o8t O)LN (Limidazol (¢, J= 8.2, 2.2 Hz, 1, 7.03 (d, J= 3.5 Hy, | 54
Ho N, - 1H), 7.13 (s, 1H), 7.04 to 7.02 (m, 1H), 6.79
Y yilbenzamide |(d, J= 8.4 Hz, 1H), 5.19 (s, 2H). MS: 360.1
N {calc), 361.1 (obs).
— . 'H NMR: (DMSO) & (ppm): 9.68 (s, 1H),
Sz N{2-amino-5-17 45 (4, J= 2.0 Hz, 1H), 7.32 (dd, J= 5.1, 1.2
(thiophen-2- 1,1, 11y 7,97 (dd, J= 8.2, 2.2 Hz, 1H), 7.21
Tlgg258ge| o ? g"ghe"y”‘ (dd, J= 3.5, 1.2 Hz, 1H), 7.13 (d, 2.2 Hz, 2H),| 54
N 1 7.01 (dd, J= 5.1, 3.5 Hz, 1H), 6.78 (d, J= 8.2
NHp |dimethoxybe |, g 6 66 (t J= 2.2 Hz, TH), 5.11 (s, 2H),
OMe nzamide |3 79 (s gH), MS: 354.1 (calc), 355.1 (obs).
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71hh

258hh

N-(2-amino-5-
{thiophen-2-
ylphenyl)-4-
((4,6-
dimethylpyri
midin-2-
yl)methyl)am
ino)benzamid
e

!4 NMR: (DMSO) & (ppm): 9.72 (1H,s),
7.97 (2H,d,8.6 Hz), 7.50 to 7.46 (3H,m,),
7.34 (1H,dd,3.9 and 1.2 Hz), 7.28 (1H,dd,6.1
and 2.3 Hz), 7.23 (1H,dd,2.3 and 1.2 Hz),
7.04 (1H,dd,3.5 and 1.4 Hz), 6.79 (1H,d,8.4
Hz), 6.59 (1H,s), 5.18 (2H,s), 3.52 (3H,s),
2.25 (6H,s,) MS: 429.2 (calc), 430.2 {(obs).

54

71ii

258ii

N-(2-amino-5-
(thiophen-2-
yliphenyl)-4-
morpholinob
enzamide

'H NMR: (DMSO) & (ppm): 9.49 (1H,s),
7.88 (2H,d,8.6 Hz), 7.43 (1H,s), 7.35
(1H,d,8.0 Hz), 7.26 to 7.21 (2H,m), 7.04 to
6.99 (3H,m), 6.78 (1H,d,8.4), 5.1 (2H,s),
3.74 10 3.73 (4H,m), 3.29 to0 3.23 (4H,m)
MS: 379.1 (calc), 380.1 (obs).

54

71j

258jj

N-(2-amino-5-
{thiophen-2-
yl)phenyl)-4-
(3-methyl-5-
oxo-4,5-
dihydropyraz
ol-1-
ylbenzamide

'H NMR: (DMSO) & (ppm): 9.70 (1H,s),
8.03 (2H,d,8.8 Hz), 7.93 (1H,d,8.8), 7.70 -
7.62 (1H,m), 7.46 (1H,d,2.2 Hz), 7.34
(1H,dd,4.1 and 1.0 Hz), 7.28 (1H,dd,6.1 and
2.2 Hz), 7.24 (1H,dd,2.5 and 1.0), 7.03
(1H,dd, 3.5 and 1.6), 6.80 (1H,d,8.4 Hz),
5.14 (1H,s), 4.19 (2H,m), 2.12 (3H,s) MS:
390.1 (calc), 391.2 (obs).

54

71kk

258kk

N-(2-amino-6-
(thiophen-2-
yhphenyl)}-4-
(4-
methylpipera
zin-1-
yllbenzamide

'H NMR: (DMSO) & (ppm): 9.48 (s, LH),
7.87(d, J= 9.0 Hz, 2H), 7.44 (d, J= 2.2 Hz,
1H), 7.34 (d, J= 4.9 Hz, 1H), 7.26 {(dd, J=
8.4, 2.2 Hz, 1H), 7.23 (d, J= 3.5 Hz, 1H),
7.03 (dd, J=5.1, 3.7 Hz, 1H), 6.99 (d, J= 9.0
Hz, 2H), 6.79 (d, J= 8.2 Hz, 1H), 5.09 (s,
2H), 3.36 (t, J= 6.7 Hz, 4H), 2.45 (t, J= 4.9
Hz, 4H), 2.23 (s, 3H). MS: 392.17 (calc),
393.2 (obs).

54

710

258l

N-(2-amino-5-
(thiophen-2-
yl)phenyl)ben
zold]thiazole-
6-
carboxamide

'H NMR: (DMSO) § (ppm): 9.87 (s, 1H),
9.55 (s, 1H), 8.83 (s, 1H), 8.17 (q, J= 8.4 Hz,
2H), 7.50 (s, 1H), 7.35(d, J= 5.1 Hz, 1H),
7.30(dd, J=8.2, 1.8 Hz, 1H), 7.24 (d, J= 3.3
Hz, 1H), 7.04 {t, J= 4.5 Hz, 1H), 6.84 (d, J=
8.4 Hz, 1H), 5.23 (s, 2H). MS: 351.05 (calc),
352.0 (obs).

54
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71m

258m

HO

NH,

4(2-amino-

~ 15-(thiophen-

2
ylphenyl)car
bamoylphen
yl
hydroxybenz
oate

4-

'H NMR: (DMSO) & (ppm): 9.76 (1H,s),
8.07 (2H,d,8.6), 7.97 (2H,d,8.4 Hz), 7.46
(1H,s), 7.39 - 7.33 (3H,m), 7.29 (1H,dd,6.1
and 2.2), 7.24 (1H,d,3.5), 7.04 (1H,dd,3.5
and 1.6 Hz), 6.91 - 6.89 (2H,m), 6.80
(1H,d,8.4), 5.19 (2H,s), 4.15 (1H,s). MS:
430.1 (calc), 431.1 (obs).

54

71nn

258nn

(thiophen-2-

phene-3-

N-{2-amino-5-
yhphenyl)thio

carboxamide

'H NMR: (DMSO) 5 (ppm):  9.58 (s, 1H),
8.32 (s, 1H), 7.62 (d, J= 2.0 Hz, 2H), 7.42 (d,
J=2.0Hz, 1H), 7.34 (d, J= 5.1 Hz, 1H), 7.28
(dd, J= 8.2, 2.0 Hz, 1H), 7.23 (d, J= 2.9 Hz,
1H), 7.03 (dd, J= 5.1, 3.7 Hz, 1H), 6.79 (d,
J=8.4Hz, 1H), 5.15 (s, 2H). MS: 300.04
(calc) 301.1 (obs)

54

7100

25800

(thiophen-2-
yl)phenyl)-3-
methylbenzo
blthiophene-
2-

N-{2-amino-5-

carboxamide

'H NMR: (DMSO) 5 (ppm): 9.58 (s, 1H),
7.97 (dt, J= 41.5, 3.7 Hz, 2H), 7.54 (s, 1H),

[|Hz, 1H), 7.24 (d, J= 2.9 Hz, 1H), 7.04 {t, J=

4.9 Hz, 1H), 6.82 (d, J= 8.4 Hz, 1H), 5.17 (s,
2H), 2.68 (s, 3H). MS: 364.07 (calc) 365.1
{obs)

7.49 (t, J= 5.1 Hz, 1H), 7.29 (dd, J= 8.2, 2.0 |

54 |

71pp

258pp

(thiophen-2-
yliphenyl)-4-
hydroxybenz
amide

N-{2-amino-5-

'H NMR: (DMSO) 5 (ppm): 9.49 (1H,s),
7.85(2H,d,8.6), 7.43 (1H,s,), 7.34 (1H,d,5.1
Hz), 7.26 (1H,d,6.1 Hz), 7.22 (1H,d,3.5 Hz),
7.03 (1H,dd,5.1 and O Hz), 6.84 - 6.77
(3H,m), 5.09 (2H,s) MS: 310.1 (calc), 311.1
(obs).

54

71qq

258qq

(thiophen-2-
yl)phenyl)-4-

amide

N-(2-amino-5-

methoxybenz

'H NMR: (DMSO) & (ppm): 9.59 (s, 1H):
7.97 (d, J=8.8 Hz; 2H); 7.43 (d; J=2.2 Hz;
1H); 7.34 (dd; J=1.2, 5.1 Hz; 1H); 7.27 (dd;
J=2.2, 8.2 Hz; 1H); 7.23 (dd; J=1.2, 3.5 Hz:
1H); 7.04 (d; J=8.8 Hz; 2H); 7.03 (m, 1H);
6.79 (d; J=8.2 Hz; 1H); 5.12 (bs, 2H); 3.84
(s, 3H).MS: calc: 324.4; found: 325.2 (M+H)

54

71rr

258rr

(thiophen-2-
ylphenyl)-4-
bromobenza
mide

N-(2-amino-5-

'H NMR: (DMSO) & (ppm): 9.78 (s, 1H);
7.93 (d, J=8.5 Hz; 2H); 7.71 (d, J=8.5 Hz;
2H); 7.43 (d; J=1.9 Hz; 1H); 7.33 (dd; J=1.2,
5.1 Hz; 1H); 7.28 (dd; J=1.9, 8.3 Hz; 1H);
7.23 (dd; J=1.2, 3.5 Hz; 1H); 7.03 (dd; J=
3.5, 5.1 Hz; 1H); 6.78 (d; J=8.3 Hz; 1H);
5.20 (bs, 2H).MS: calc: 371.9 and 373.9;
found: 373.1 and 375.1 (M+H)

54
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71ss|258ss

N-(2-amino-5-
{thiophen-2-
yl)phenyl)ben
zofuran-2-
carboxamide

'H NMR: (DMSO) & {ppm): 9.73 (s, 1H):
7.99 (s, 1H); 7.97 (s, 1H); 7.56 (d, J=7.2 Hz;
1H); 7.50 (m, 2H); 7.45 (d; J=2.1 Hz; 1H);
7.33 (dd; J=1.0, 5.1 Hz; 1H); 7.28 (dd:
J=2.1, 8.2 Hz; 1H); 7.23 (dd; J=1.0, 3.5 Hz;
1H); 7.03 (dd; J= 3.5, 5.1 Hz; 1H); 6.79 (d;
J=8.2 Hz; 1H); 5.12 (bs, 2H).MS: calc:
334.4; found: 335.1 (M+H)

54

71tt | 258tt

N-{2-amina-5-
(thiophen-2-
ylphenyl)ben
zamide

'H NMR: (CD30D) 5 (ppm): 8.52 (s, LH);
7.76 (d; J=7.4 Hz; 1H); 7.65 (d; J= 8.4 Hz;
1H); 7.63 (s, 1H); 7.56 (d; J= 2.0 Hz; 1H);
7.49 (m, 1H); 7.37 (dd; J=2.1, 8.3 Hz; 1H);
7.34 (m, 1H); 7.23 (m, 2H); 7.02 (dd; J=3.7,
5.3 Hz; 1H); 6.91 (d; J=8.3 Hz; 1H).MS: calc:
294.4; found: 295.2 (M+H)

54

71uu| 258uu

NH,

N-{2-amino-5-
(thiophen-2-
ylphenyl)-
3,4-dihydro-
4-methyl-2H-
benzolb][1,4]
oxazine-7-
carboxamide

H NMR: (DMSO) & (ppm): 9.40 (s, 1H),
7.50 (d, J= 8.4 Hz, 1H), 7.42 (s, 1H), 7.34 (d,
J=5.3Hz, 2H), 7.25 (d, J= 8.2 Hz, 1H), 7.22
(d, J= 2.7 Hz, 1H), 7.03 (t, J= 4.9 Hz, 1H),
6.78 (d, J= 8.4 Hz, 1H), 6.73 (d, J= 8.6 Hz,
1H), 5.06 (s, 2H), 4.23 (d, J= 4.1 Hz, 2H),
3.30 (m, 2H), 2.93 (s, 3H) MS: 365.12 (calc)
366.1 (obs)

54

71ww{258ww

OMe

O

HN

H,N

N-{2-amino-5-
{thiophen-2-
yhphenyl)-7-
methoxybenz
ofuran-2-
carboxamide

'H NMR: (DMSO) & (ppm): 9.90 (s, 1H);
7.71 (s, 1H); 7.46 (d, J= 2.0 Hz; 1H); 7.35 (s,
1H); 7.34 (m, 1H); 7.30 (dd; J=2.0, 8.4 Hz:
1H); 7.27 (d; J= 7.9 Hz; 1H); 7.24 (m, 1H);
7.08 (d; J= 7.9 Hz; 1H); 7.04 (dd; J= 3.7, 5.1
Hz; 1H); 6.80 (d; J=8.2 Hz; 1H); 5.12 (bs,
2H); 3.98 (s; 3H). MS: calc: 364.4; found:
365.1 (M+H)

54

72a| 26la

N-(2-amino-5-
{thiophen-2-
ylphenyl)-5-
bromobenzol
blthiophene-
2.
carboxamide

'H NMR: (DMSO) & (ppm): 10.08 (s, 1H),
8.27 (s, 1H), 8.23 (d, J=1.8 Hz, 1H), 8.02 (d,
J=8.6 Hz, 1H), 7.60 (dd, J=8.6, 2.0 Hz, 1H),
7.43(d, J=2.3 Hz, 1H), 7.34 (dd, J=5.0, 1.2
Hz, 1H), 7.30 (dd, J=8.2, 2.2 Hz, 1H), 7.24
(dd, J=3.5, 1.2 Hz, 1H), 7.03 (dd, J=5.1, 3.5
Hz, 1H), 6.79 (d, J=8.2 Hz, 1H), 5.25 (s,
2H). MS: (calc.) 429.0 (d) ; (obt.) 430.0 (d)
(MH)*.
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72b

261b

S \
MeO. 0 =
oA
MeO S HN
H.N

N-(2-amino-5-
(thiophen-2-
yhphenyl)-
5,6-
dimethoxybe
nzo[blthioph
ene-2-
carboxamide

'H NMR: (DMSO) § {ppm): 9.87 (s, 1H),
8.14 (s, 1H), 7.58 (s, 1H), 7.44 (d, J=2.2 Hz,
1H), 7.41 (s, 1H), 7.34 (dd, J=5.1, 1.1 Hz,
1H), 7.29 (dd, J=8.4, 2.3 Hz, 1H), 7.03 (dd,
J=4.9, 3.5 Hz, 1H), 6.80 (d, J=8.4 Hz, 1H),
5.20 (s, 2H), 3.85 (s, 3H), 3.84 (s, 3H). MS:
(calc.) 410.1; (obt.) 411.1 (MH)*.

55

73

262

7 I N
N o) —
S A
s HN
HN

N-(2-amino-5-
(thiophen-2-
ylphenyl)-5-
{pyridin-3-
yhbenzo[b]thi
ophene-2-
carboxamide

'H NMR: (DMSO) & (ppm): 10.09 (s, 1H),
8.99 (dd, J=2.3, 0.8 Hz, 1H), 8.58 (dd,
J=4.7, 1.6 Hz, 1H), 8.38 (s, 1H), 8.33 (d,
J=1.4Hz, 1H), 8.17 (ddd, J=9.6, 3.9, 1.8 Hz,
1H), 7.83 {(dd, J=8.5, 1.8 Hz, 1H), 7.53 -
7.50 (m, 2H), 7.46 (d, J=2.2 Hz, 1H), 7.34
(dd, J=5.1, 1.2 Hz, 1H), 7.31 (dd, J=8.2, 2.2
Hz, 1H), 7.25 (dd, J=3.5, 1.2 Hz, 1H), 7.03
(dd, J=5.1, 3.7 Hz, 1H), 6.81 (d, J=8.4 Hz,
1H), 5.74 (s, 2H). MS: (calc.) 427.1; (obt.)
428.1 (MH)*.

57

74

264

S s
(0]
Q N
Q@AH NH,

N-(2-amino-5-
(thiophen-2-
yl)phenyl)}-4H-
benzold](1,3]
dioxine-6-
carboxamide

'H NMR: (DMSO) & (ppm): 9.60 (s, 1H),
7.82 (dd, J=8.6, 2.2 Hz, 1H), 7.74 (d, J=2.1
Hz, 1H), 7.41 (d, J=2.1 Hz, 1H), 7.33 (dd,
J=5.1, 1.2 Hz, 1H), 7.26 (dd, J=8.4, 2.3 Hz,
1H), 7.21 (dd, J=3.5, 1.2 Hz, 1H), 7.02 (dd,
J=5.1, 3.8 Hz, 1H), 6.94 (d, J=8.6 Hz, 1H),
6.77 (d, J=8.4 Hz, 1H), 5.32 (s, 2H), 5.11 (s,
2H), 4.94 (s, 2H).MS: (calc.) 352.1; (obt.)
353.1 (MH)*,

57

75

269

S/\
o™ N4 ~ |lamino-5-
k/Nv\om—SNd(thiophen-z_
H.N

6-(2-
morpholinoet
hoxy)-N-(2-

yl)phenyl)ben
zofuran-2-
carboxamide

1H NMR: (DMSO) & (ppm): 7.21 (d, 1H),
7.14 (d, 2H), 6.95 (d, 1H), 6.84 — 6.79 {m,
3H), 6.62 -6.57 (m, 2H), 6.49 (d, 1H), 3.80
(m, 2H), 3.30 (m, 4H), 2.46 (m, 2H), 2.21 (m,
4H). MS: (calc.) 463.2; (obt.) 464.2 (MH)*.

58

Table 1a (cont.)

Ex

Cpd

Structure

Name

Characterization

Sche
me

76

273

(0]

oy
H.

=
N\\

N-NH

triazol-4-

zamide

N-{2-amino-
5-(3H-1,2,3-

yl)phenyl)-4-
methoxyben (bs, 2H); 3.83 (s, 3H).

'H NMR: (DMSO) & (ppm): 9.62 (s, 1H);
3.08 (bs, 2H); 7.97 (d, J=8.5 Hz; 2H); 7.62
(s, 1H); 7.45 (d, J=8.2 Hz; 1H); 7.03 (d,
J=8.5 Hz; 2H); 6.82 (d, J=8.2 Hz; 1H); 5.11

MS: calc; 309.3; found: 310.1 (M+H)

59

212




WO 2005/030705

PCT/US2004/031591

Ex

Cpd

Structure

Name

Characterization

Sche
me

77

277

N-(2-amino-
5-(1H-
tetrazol-5-
ylphenyl)-4-
methoxyben
zamide

'"H NMR: (DMSO) & (ppm): 9.63 (s, LH):
7.98 (d, J=8.8 Hz; 2H); 7.81 (d, J= 2.0 Hz;
1H); 7.61 (dd; J=2.0, 8.4 Hz; 1H); 7.04 (d,
J= 8.8 Hz; 2H); 6.85 (d, J= 8.4 Hz; 1H);
3,85 (s, 3H).

MS: calc: 310.3; found: 311.1 (M+H)

61

78

283

N-(2-amino-
5-(thiophen-
2-yhphenyl)-
1-methyl-1H-
benzoldlimid
azole-b-
carboxamid
e

H NMR: (DMSO) 5 (ppm): 9.75 (s, 1H),
8.38 (d, J= 1.0 Hz, 1H), 8.34 (s, 1H), 7.95
dd; J=1.4, 8.4 Hz; 1H); 7.68 (d, J= 8.4 Hz,
1H), 7.50 (d; J=2.2 Hz; 1H); 7.34 (dd;
J=1.0, 5.0 Hz; 1H); 7.28 (dd; J=2.2, 8.4 Hz:
LH); 7.24 (dd; J=1.4, 3.6 Hz; 1H); 7.04 (dd;
J= 3.6, 5.0 Hz; 1H); 6.81 (d; J=8.4 Hz; 1H);
3.90 (s, 3H).

MS: calc: 348.4; found: 349.1 (M+H)

62

79

286

N-{2-amino-
5-(thiophen-
2-yl)phenyl)-
1-methyl-1H-
benzold][1,2
| 3]triazole-5-
carboxamid
e

'H NMR: (DMSO) 5 (ppm): 9.88 (s, 1H);
8.75 (s, 1H), 8.15 (dd; J=1.0, 8.6 Hz; 1H);
7.95 (dd, J= 1.0, 8.6 Hz, 1H), 7.49 (d, J=
2.0 Hz, 1H), 7.34 (dd; J=1.2, 5.1 Hz; 1H):
7.30 (dd; J=2.0, 8.3 Hz; 1H); 7.24 (dd:
J=1.2, 3.5 Hz; 1H); 7.04 (dd; J= 3.5, 5.1
Hz; 1H); 6.81 (d; J=8.3 Hz; 1H); 5.24 (bs,
2H); 4.37 (s, 3H).

MS: calc: 349.4; found:350.1 (M+H)

62

79aa

286aa

N-(2-amino-
5-(thiophen-
2-yl)phenyl)-
2-
methylbenzo
[dloxazole-6-
carboxamid
e

'H NMR: (DMSO) & (ppm): 9.80 (s, LH):
8.29 (d, J= 1.4 Hz, 1H), ), 8.00 (dd; J=1.4,
8.4 Hz; 1H); 7.76 (d, J= 8.2 Hz, 1H), 7.46
(d; J=2.0 Hz; 1H); 7.34 {dd; J=1.0, 5.0 Hz;
1H); 7.30 (dd; J=2.0, 8.4 Hz; 1H); 7.23 (dd;
J=1.0, 3.5 Hz; 1H); 7.04 (dd; J= 3.5, 5.0
Hz; 1H); 6.80 (d; J=8.2 Hz; 1H); 5.20 (bs,
2H); 2.67 (s, 3H).

MS: calc: 349.4; found: 350.0 (M+H)

62

80

291

N-(2-amino-
5-(thiophen-
-
ylphenyl)H-
imidazo[1,2-
alpyridine-6-
carboxamid

e

'H NMR: (CD30D) & (ppm): 9.19 (s, LH);
7.99 (s, 1H); 7.86 (d; J=8.5 Hz; 1H); 7.67
(s, 1H); 7.64 (d; J=8.5 Hz; 1H); 7.50 (s, 1H);
7.37 (d; J= 8.5 Hz; 1H); 7.22 (d; J= 4.9 Hz;
1H); 7.21 {m, 1H); 7.01 (t; J= 4.9 Hz; 1H);
6.91 (d; J=8.5 Hz; 1H).

MS: calc: 334.4; found: 335.1 (M+H)
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81

296

N-{2-amino-
5-(thiophen-
2-
yl)phenyl)H-
imidazoll,2-
alpyridine-2-
carboxamid
e

'H NMR: (DMSO) & (ppm): 9.73 (s, 1H),
8.62 (dt, J= 1.2; 6.8 Hz, 1H), 8.50 (d, J=
0.7 Hz; 1H); 7.76 (d; J=2.2 Hz; 1H); 7.66 (d,
U= 0.7 Hz, 1H), 7.39 (dd; J=1.6, 6.8 Hz;
1H); 7.36 (dt; J=1.6, 4.9 Hz; 1H); 7.26 (dd;
J=2.2, 8.2 Hz; 1H); 7.24 (dd; J= 1.2, 3.6
Hz; 1H); 7.05 (m; 1H); 7.01 (dd; J= 1.2, 6.8
Hz; 1H); 6.84 (d; J=8.2 Hz; 1H); 5.13 (bs,
2H).

MS: calc: 334.4; found: 335.1 (M+H).

64

82

301

4-(3,4-
dimethoxyph
enylamino)m
ethyl)-N-(2-
hydroxy-5-
(thiophen-2-
yliphenyliben
zamide

'H NMR: (DMSO) & (ppm): 10.1 (s, 1H);
9.52 (s, 1H); 8.00 (s, 1H); 7.92 (d, J=7.0,
2H); 7.49 (d, J=7.0, 2H); 7.42 (m, 1H); 7.33
(d, J=8.0, 1H); 7.29 (s, 1H); 7.07 (s, 1H);
6.93 (d, J=8.0, 1H); 6.65 (d, J=8.5, 1H):
6.32 (s, 1H); 5.98 (m, 2H); 4.30 (s, 2H);
3.65 (s, 3H); 3.58 (s, 3H).

MS: calc: 460.5; found: 461.1 (M+H)

65

83

302

N-(2-amino-
5-(5-
methylthioph
en-2-
yl)phenyl)-4-
methoxyben
zamide

'H NMR: (DMSO) & (ppm): 9.60 (s, 1H),
7.96 (d, J = 8.0, Hz, 2H); 7.36 (d, J = 2.1
Hz, 1H); 7.20 (dd, J = 2.1, 8.3 Hz, 1H); 7.03
(d, J = 8.0, Hz, 2H); 7.00 (d, J = 3.5 Hz,
1H); 6.78 (d, J = 8.3 Hz, 1H), 6.70 (dd, J =
1.1, 3.5 Hz, 1H); 3.83 (s, 3H); 2.42 (d, J =
1.1 Hz, 3H).

MS: calc: 338.4; found: 338.4 (M+H).

66"

84

308

2-(5(2-
amino-5-
(thiophen-2-
yl)phenyl)car
bamoyl)-2-
methyl-1H-
benzold]imid
azol-1-
ylethyl
acetate

'"H NMR: (DMSO) & (ppm): 9.70 (s, 1H),
8.23 (s, 1H), 7.87 (dd; J=1.0, 8.4 Hz; 1H);
7.62 (d, J= 8.4 Hz, 1H), 7.48 (d; J=2.0 Hz;
LH); 7.34 (dd; J=0.8, 4.8 Hz; 1H); 7.28 (dd;
J=2.0, 8.0 Hz; 1H); 7.23 (dd; J=0.8, 3.6 Hz;
1H); 7.03 (dd; J= 1.2, 4.8 Hz; 1H); 6.81 (d;
J=8.0 Hz; 1H); 5.15 (bs, 2H); 4.52 (t; J=4.8
Hz; 2H); 4.35 (t; J=4.8 Hz; 2H); 2.60 (s, 3H);
1.91 (s, 3H).

MS: calc: 434.5; found: 435.2 (M+H)

67

85

309

NH,

N-(2-amino-
5-(thiophen-
2-yl)phenyl)-
14{2-
hydroxyethyl
)-2-methyl-
1H-
benzoldlimid
azole-5-
carboxamid
S

'H NMR: (DMSO) & (ppm): 9.70 (s, 1H),
8.22 (s, 1H), 7.84 (dd; J=1.4, 8.2 Hz; 1H);
7.57 (d, J= 8.4 Hz, 1H), 7.49 (d; J=2.2 Hz;
1H); 7.34 (dd; J=1.4, 5.1 Hz; 1H); 7.28 (dd:
U=2.2, 8.2 Hz; 1H); 7.23 (dd; J=1.0, 3.5 Hz;
1H); 7.04 (dd; J= 3.5, 5.1 Hz; 1H); 6.80 (d;
U=8.4 Hz; 1H); 5.14 (bs, 2H); 5.00 (bs, 1H);
4.28 (t; J=5.4 Hz; 2H); 3.72 (t; J=5.4 Hz;
2H); 2.59 (s, 3H);

MS: calc: 392.5; found: 393.2 (M+H)
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86

312

e

4-(3,4-

e

dimethoxyph
enylamino)m
ethyl)-N-(2-
hydroxy-5-
(phenyl)phen
yl)benzamid

'H NMR: (DMSO) & (ppm): 3.62 (s,3H),
3.69 (s,3H), 4.34 (d, J = 5.7 Hz, 2H), 6.03
(m,2H), 6.35 (d, J = 2.2 Hz, 1H), 6.68 (d, J
= 8.4 Hz, 1H), 7.03 (d, J = 8.4 Hz, 1H),
7.32 (t, J= 7.2 Hz, 1H), 7.37 {dd, J = 10.4,
1.6 Hz, 1H), 7.45 (t, J = 7.6 Hz, 2H), 7.52
(d, J = 8.0 Hz, 2H), 7.59 (d, J = 7.6 Hz, 2H),
7.95 (d, J = 8.0 Hz, 2H), 8.03 (br s,1H),
9.58 (br s,1H), 10.00 (br s,1H)

MS: (calc.) 454.5: (obt.) 455.4 (MH)*

68

87

313

H
MeO N
MeO ;

MeO

0
NH
l OH
0
N NH
<8

S

(E)-3-(4-
((3,4,5-

methyl-

trimethoxyp
henylamino)

phenyl)-N-(2-
hydroxy-5-

(phenyl)phen
ylhacrylamid
e

Hz,

'"H NMR: (DMSO) & (ppm): 3.54 (s,3H),
3.68 (s,3H), 4.30 (d, J = 5.9 Hz, 2H), 5.92
(5,2H), 6.13 (t, J = 6.3 Hz, 1H), 7.01 (d, J =
8.2 Hz, 1H), 7.21 (d, J = 15.7 Hz, 1H), 7.29
dd, J = 8.4, 2.3 Hz, 1H), 7.33 (d, J = 7.2
1H), 7.42-7.50 (m,4H), 7.54-7.64
(m,4H), 8.34 (s,1H), 9.55 (br s,1H), 10.21
(br s,1H)

MS: (calc.) 510.6; (obt.) 511.2 (MH)*

68

88

314

C

o]

o

2,3-dihydro-

\4ldioxine-6-
carboxamid

N-(2-hydroxy{"H NMR: (DMSO) & (ppm): 4.30 (d, J = 5.9
b- Hz, 2H), 6.98 (d, J = 8.3 Hz, 1H), 7.26-7.36
(phenyl)phen (m,2H), 7.42 (t, J = 7.3 Hz, 2H), 7.50-7.60
ylbenzo[b][1{m,2H), 7.97 (br s,1H), 9.47 (br s,1H), 9.93

(br s,1H)

MS: (calc.) 347.4; (obt.) 348.1 (MH)*

68

89

315

®

=

e
N'-(2-
yI)-NE(3-

mide

hydroxy-5-
(phenyl)phen

(phenyl)phen
ylloctanedia

'H NMR: (DMSO) & (ppm): 1.34-1.46
(m,4H), 1.60-1.74 (m,4H), 2.38 (t, J = 6.8
Hz, 2H), 2.47 (t, J = 7.0 Hz, 2H), 6.98 (d, J
= 8.2 Hz, 1H), 7.20-7.70 (m,15H), 7.96
(s,1H), 8.10 (s,1H), 9.34 (br s,1H), 10.00 (br
s,1H)

MS: (calc.) 492.6; (obt.) 493.5 (MH)*

69

90

320

NH,

D14

(Naphthalen

biperazin-1-
yil-

carboxylic

amino-5-
thiophen-2-

e-2-sulfonyl)-18.20 (d, J= 7.6 Hz, 1H); 8.15 (d, J= 8.6 Hz,

J=1.8, 8.6 Hz; 1H); 7.69 (m, 2H); 7.37 (d,
pyrimidine-5-J= 1.8 Hz, 1H); 7.31 (dd; J=1.2, 5.1 Hz;

acid (24= 1.2, 3.5 Hz; 1H); 7.01 (dd; J= 3.5, 5.1

'H NMR: (400.2 MHz, DMSO) & (ppm):
9.52 (bs, 1H); 8.83 (s, 2H); 8.44 (s, 1H);

1H);, 8.05 (d, J= 8.0 Hz, 1H); 7.75 (dd;

1H); 7.25 (dd; J=2.2, 8.4 Hz; 1H); 7.19 (dd;

Hz; 1H); 6.74 (d, J= 8.2 Hz, 1H); 5.16 (bs,

amide

yl-phenyl)-

2H); 3.96 (t, J= 4.3 Hz, 4H); ); 3.07 {, J=
4.3 Hz, 4H); MS: calc: 570.7; found: 571.3
(M+H)

70
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323

2-[4-
(Biphenyl-4-
ylcarbamoyl)
-piperazin-1-
o} yII-
pyrimidine-5-
carboxylic
acid
amino-5-
thiophen-2-
yl-phenyl)-
amide

'H NMR: (400.2 MHz, DMSO) & (ppm):
9.59 (bs, 1H); 8.93 (s, 2H); 8.75 (bs, 1H):
7.63 (d, J= 1.2 Hz, 1H); 7.61 (m, 1H); 7.57
(m, 4H); 7.41 (m, 3H); 7.33 (dd; J= 1.2, 5.1
Hz; 1H); 7.29 (m, 2H); 7.23 (dd; J= 1.2, 2.5

[Hz; 1H); 7.03 (dd; J= 3.7, 5.1 Hz; 1H); 6.78

d, J= 8.2 Hz, 1H); 5.22 (bs, 2H); 3.93 (t, J=
3.9 Hz, 4H); ); 3.60 {t, J= 3.9 Hz, 4H).
MS: calc: 575.7; found: 576.3 (M+H)

71

92

327

e

N-{(2-Amino-
5-{thiophen-
2-yhphenyl)-
A-(pyridin-3-
ylhbenzamid

'H NMR: (400 MHz, DMSO-dg) & (ppm):
9.80 (s, 1H), 8.98 (d, J=2.2 Hz, 1H), 8.60
(dd, J=4.7, 1.6 Hz, 1H), 8.17 (d, J=8.6 Hz,
1H), 8.12 (d, J=8.0 Hz, 2H), 7.90 (d, J=8.6
Hz, 2H), 7.52 (dd, J=7.2, 4.1 Hz, 1H), 7.48
(s, 1H), 7.35 (d, J=4.1 Hz, 1H), 7.29 (dd,
J=8.4, 2.3 Hz, 1H), 7.24 (d, J=3.3 Hz, 1H),
7.04 (dd, J=5.1, 1.4, 1H), 6.80 (d, J=8.2
Hz, 1H), 5.19 (s, 2H).

LRMS: (m/z): 372.3 (MH*).
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93

333

(Pyridin-3-yl)
methyl 4-(2-
hydroxy-5-

(thiophen-2-
o yl)
phenyicarba
_/ |moyl) benzyl
carbamate

'H NMR: (Acetone-dg) 5 (ppm): 9.37 (bs,
IH), 9.35 (bs, 1H), 8.47 (d, J=1.2 Hz, 8.38
(d, J=3.9 Hz, 1H), 7.97 (s, 1H), 7.87 (d,
J=8.4 Hz, 2H), 7.64 (d, J=7.4 Hz, 1H), 7.35
(d, J=8.2 Hz, 2H), 7.25 (dd, J=8.4, 2.3 Hz,
1H), 7.22 (dd, J=5.1, 1.2 Hz, 1H), 7.16 (dd,
U=3.7, 1.2 Hz, 1H), 6.93 (d, J=8.1 Hz, 1H),
6.93 (d, J=1.6 Hz, 1H), 6.86 (d, J=8.4 Hz,
1H), 5.01 (s, 2H), 4.31 (d, J=6.3 Hz, 2H).
LRMS: (m/z): 460.2 (MH*).
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94

341

NH,

e

2-(4-(4-
Cyanobenzyl
Ipiperazin-1-
VI-N-(2-

amino-5-
(thiophen-2-

ylphenyl)thia
zole-b-
carboxamid

'"H NMR: (400.2 MHz, CD;0D) & (ppm):
7.95 (br.s, 1H), 7.75 (m, 1H), 7.68 (m, 2H),
7.53 (t, 1H, J=7.6 Hz), 7.42 (s, 1H), 7.33 (d,
1H, J=8.2 Hz), 7.20 (m, 2H), 7.00 (m, 1H),
6.87 (d, 1H, J=8.3 Hz), 3.72 (s, 2H), 3.60
(m, 4H), 2.68 (m, 4H).

MS: calc: 500.1; found: 501.2 (M+H)
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Ex

Cpd

Structure

Name

Characterization

Sche
me

95

344

N-(2-Amino-
5-{thiophen-
2-yl)phenyl)-
4-(4-
benzylpipera
zin-1-
yhbenzamid
e

'H NMR: (400.2 MHz, CDCls) 5 (ppm):
2.625 (t, J=bHz, 4H), 3.35 (t, J=bHz, 4H),
3.59 (s, 2H), 4.00 (s, 2H), 6.84 (d, J=8Hz,
1H), 6.90 (d, J=9Hz, 2H), 7.01 (m, 1H), 7.16
m, 2H), 7.25 (m, 6H), 7.50 (s, 1H), 7.75 (s,
1H), 7.81 (d, J=9Hz, 2H).

MS: calc: 468.0; found: 469.0 (M+H)

75

96

347

N1+{2-amino-
5{thiophen-
2-yl)phenyl)-
N8-
phenyloctan
ediamide

'H NMR: (400.2 MHz, CD;0D) & (ppm):
7.51 (br.s. 2H), 7.38 (s, 1H), 7.16-7.27 (m,
5H), 6.9-7.1 (m, 2H), 6.84 (m, 1H), 2.42 (m,
AH), 1.76 (m, 4H), 1.49 (m, 4H).

MS: calc: 421.2; found: 422.2 (M+H)
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97

349

N-(2-Amino-
5-(thiophen-
2-yl)phenyl)-
4-((1,2-
dihydro-2,4-
dioxoquinaz
olin-3(4H)-
ymethyl)be
nzamide

'"H NMR (DMSO-dg) O(ppm): 11.57 (s, 1H),
0.81 (s, 1H), 7.95-7.92 (m, 3H), 7.68 (id,
U=7.2, 1.4 Hz, 1H), 7.48 (d, J=1.8 Hz, 1H),
7.42 (d, J=8.2 Hz, 2H), 7.38 (d, J=5.1 Hz,
1H), 7.34 (dd, J=8.2, 2.0 Hz, 1H), 7.27 (d,
J=3.3 Hz, 1H), 7.24-7.20 (m, 2H), 7.05 (dd,
U=4.9, 3.5 Hz, 1H), 6.89 (d, J=8.4 Hz, 1H),
5.17 (s, 2H). (The NH, group is missing,
overlapped by H,0).

MS (m/z): 468.53 (calc) 469.2 (MH+)
(found).

77

98

355

HoN

tert-Butyl 4-
(5-(2-amino-
5-(thiophen-
2-y1)
phenylcarba
movl)
thiophen-2-
wl)
piperidine-1-
carboxylate

'H NMR: (CDsOD) & (ppm) 7.73 (d, J=3.3
Hz, 1H), 7.45 (d, J=2.1 Hz, 1H), 7.34 (dd,
)=8.2, 2.2 Hz, 1H), 7.23 - 7.19 (m, 2H),
7.01 (dd, J=4.7, 3.7 Hz, 1H), 6.96 (d, J=3.9
Hz, 1H), 6.88 (d, J=8.1 Hz, 1H), 4.17 (d,
J=13.1 Hz, 2H), 3.00 - 2.90 (m, 2H), 2.04
d, J=12.1 Hz, 2H), 1.60 — 1.54 (m, 2H).

78

929

358

N-{2-amino-
5-{thiophen-
2-ylphenyl)-
2-{2-
morpholinoe
thyl)-1,3-
dioxoisoindo
line-5-
carboxamid
e

'H NMR: (DMSO) 5 (ppm): 10.03 (s, 1H),
8.45 (s, 1H), 8.38 (d, J= 7.6 Hz, 1H), 7.99
d, J= 7.6 Hz, 1H), 7.44 (d, J= 2.0 Hz, 1H),
7.32 (dd, J= 11.9, 5.1 Hz, 1H), 7.28 (d, J=
2.0 Hz, 1H), 7.03 (d, J= 4.9 Hz, 1H), 6.78
(d, J= 8.2 Hz, 1H), 5.27 (s, 2H), 3.73 {t, J=
6.3 Hz, 2H), 3.48 (m, 4H), 2.54 (t, J= 6.5
Hz, 2H), 2.41 (m, 4H), MS: 476.15 (calc),
477.2 (obs).
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Ex | Cpd Structure Name Characterization s::;e
) N-2-amino- ['H NMR: (DMSO) 5 (ppm): 9.62 (s, 1H),
) B{lH-  [7.96(d, J= 9.0 Hz, 3H), 7.52 (m, 1H), 7.42
imidazol- [d, J= 2.5 Hz, 1H), 7.19 (dd, J= 8.6, 2.5 Hz,
100 361 i Q phenyl-4- [LH), 7.04 (d, J= 8.8 Hz, 2H), 7.03 (5, 1H), | O
ﬁ N methoxyben 6.85 (d, J= 8.4 Hz, 1H), 5.11 (s, 2H), 3.83
MeO 2 zamide (s, 3H). MS: 308.13 (calc), 309.2 (obs).

Synthetic Schemes and Experimental Procedures

[0217]  The compounds of the invention can be prepared according to the reaction schemes for
the examples illustrated below utilizing methods known to one of ordinary skill in the art. These
schemes serve to exemplify some procedures that can be used to make the compounds of the
invention. One skilled in the art will recognize that other general synthetic procedures may be used.
The compounds of the invention can be prepared from starting components that are commercially
available. Any kind of substitutions can be made to the starting components to obtain the compounds
of the invention according to procedures that are well known to those skilled in the art. ‘
[0218] The compounds according to paragraphs [0083] - [0088] can be routinely synthesized
using techniques described herein in conjunction with the teachings of WO 03/087057.

[0219]  The compounds according to paragraphs [0098] - [0110] can be routinely synthesized
using techniques described herein in conjunction with the teachings of WO 03/076422.

[0220] The compounds according to paragraphs [0115] - [0124] can be routinely synthesized
using techniques described herein in conjunction with the teachings of WO 03/075929.

[0221] The compounds according to paragraphs [0125] - [0135] can be routinely synthesized
using techniques described herein in conjunction with the teachings of WO 03/076395.

[0222] The compounds according to paragraphs [0136] - [0145] can be routinely synthesized
using techniques described herein in conjunction with the teachings of WO 03/076400.

[0223] The compounds according to paragraphs [0146] - [0157] can be routinely synthesized
using techniques described herein in conjunction with the teachings of WO 03/076401.

[0224] The compounds according to paragraphs [0158] - [0166] can be routinely synthesized
using techniques described herein in conjunction with the teachings of WO 03/076421.

[0225] The compounds according to paragraphs [0167] - [0175] can be routinely synthesized
using techniques described herein in conjunction with the teachings of WO 03/076430.
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[0226] The compounds according to paragraphs [0176] - [0186] can be routinely synthesized
using techniques described herein in conjunction with the teachings of WO 03/076438.
[0227]  The compounds according to paragraphs [0187] - [0194] can be routinely synthesized
using techniques described herein in conjunction with the teachings of WO 03/92686.
[0228]  The compounds according to paragraph [0195] can be routinely synthesized using
techniques described herein in conjunction with the teachings of WO 03/024448.
[0229]  The compounds according to paragraphs [0196] - [0197] can be routinely synthesized
using techniques described herein in conjunction with the teachings of JP 2003137866.
[0230] The compounds according to paragraph [0198] - [0199] can be routinely synthesized
using techniques described herein in conjunction with the teachings of JP 11-269146 (1999).
[0231] The compounds according to paragraphs [0200] - [0201] can be routinely synthesized
using techniques described herein in conjunction with the teachings of JP 11-302173 (1999).
[0232]  The compounds according to paragraphs [0202] - [0203] can be routinely synthesized
using techniques described herein in conjunction with the teachings of JP 2001131130.
[0233]  The compounds according to paragraphs [0204] - [0205] can be routinely synthesized
using techniques described herein in conjunction with the teachings of JP 10152462, JP
2002332267, and JP 11-302173.
[0234]  The compounds according to paragraphs [0206] - [0207] can be routinely synthesized
using techniques described herein in conjunction with the teachings of US 6,174,905.
[0235] The compounds according to paragraphs [0206] can be routinely synthesized using
techniques described herein in conjunction with the teachings of WO01/70675.

' Example 1

CH,

N-[2-amino-5-(2-thienyl)phenyl]-4-{[(3,4-dimethoxyphenyl)amino]methyl}benzamide (6)

219



WO 2005/030705 PCT/US2004/031591

Scheme 1
NO, NO, NO,
NH
NH,0Me, KOtBu NHz 2 —8(oH), 2
CuCl, DMF Pd(TPP),, POT
Br (75%) Br H,0, K,COg Ri 3
} ) DME, 80°C
CO,H
T
Ar”
4

0 BOP; Py; NaH; T; 2.5h

H NH
N NH, SnCla; NH4OAc H NH
- 2 —
Ar AN i _NO,

R THF, MeOH, H20
1 75° C; 60 min 5 Ry
6: example 1
| .

© 21
6 Ar= \Ojij R1= Q\

Step 1. 5-BromO0-2-nitro-phenylamine (2)

[0236] To a solution of potassium tert-butoxide (14.5 g; 129.2 mmol) and copper(l) chloride
(301 mg; 3.04 mmol) in ethyleneglycol dimethylether (120 mL), stirred at 0°C under nitrogen, a
solution of 1-bromo-4-nitro-benzene (1, 6.141 g; 30.4 mmol) and O-methyl-hydroxylamine
hydrochloride (3.174 g; 38 mmol) in N,N-dimethylformamide (65 mL) was added drop wise over 103
min, thé cooling bath was removed and the mixture was allowed to react at room temperature for
3h, diluted with ethyl acetate (600 mL) and washed with saturated aqueous ammonium chloride. The
organic layer was dried (MgSO), filtered and concentrated. After purification by flash
chromatography (eluent 25% ethyl acetate in hexane), 4.96 g (75% yield) of compound 2 were
obtained.

[0237]  'H NMR: (400.2 MHz, CDCl3) & (ppm): 7.98 (d, J=9.24, 1H); 7.02 (d, J=1.98, 1H); 6.82
(dd, J=1.98 and 9.24, 1H); 6.12 (bs, 2H).

Step 2. 2-Nitro-5-thiophen-2-yl-phenylamine (3).

[0238] A suspension of bromoarene 2 (5.85 g; 26.9 mmol) (or any other haloarene of choice); 2-
thiopheneboronic acid (4.56 g, 35.6 mmol); (or the any other arylboronic acid of choice), tri-o-tolyl-
phosphine (2.69 g; 8.8 mmol) and potassium carbonate (11.1 g; 80 mmol) in degassed
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ethyleneglycol dimethylether (70 mL) and water (35 mL), was treated with
tetrakis(triphenylphosphine)palladium(0) (2.04 g, 1.77 mmol) and the mixture stirred on a preheated
oil bath at 80° C for 18 h, diluted with dichloromethane (300 mL), washed with water, dried (MgS0,)
and concentrated. Purification by flash chromatography (eluent 50 % ether in hexane) afforded
compound 3 (5.63g, 95% yield).

[0239]  'HNMR: (400.2 MHz, DMSO) & (ppm): 7.97 (d, J=9.0, 1H); 7.69 (dd, J=1.2 and 5.1, 1H);
7.60 (dd, J=1.2 and 3.6, 1H); 7.49 (bs, 2H); 7.27 (d, J=2.0, 1H); 7.18 (dd, J=3.6 and 5.1, 1H):
6.97 (dd, J=2.0 and 9.0, 1H).

Step 3. 4-[(3,4-Dimethoxy-phenylamino)-methyl]-N-(2-nitro-5-thiophen-2-yl-phenyl)-
benzamide (5).

[0240]  To a solution of nitrophenylamine (3, 460 mg, 2.1 mmol), (or any other nitrophenylamine
of choice, 1 eq); 4-(3,4-dimethoxy-phenylamino)-methyl-benzoic acid (4, see below), 761 mg, 2.65
mmol) (or any other acid of choice, 1.3 eq) and benzotriazol-1-yloxytris(dimethylamino)phosphonium
hexafluorophosphate (B‘OP) (1095 mg, 2.47 mmol) in pyridine (15 mL), 60% sodium hydride in oil
(563 mg, 14.1 mmol) was added portion wise under a stream of nitrogen, and the reaction was
allowed to progress at room temperature for 2.5 h and diluted with toluene. Excess of NaH was
quenched with acetic acid and the whole mixture was concentrated, re-dissolved in ethyl acetate and
washed with a solution of NaHCOj in brine, dried (MgS0,) and concentrated. After purification by
flash chromatography (eluent 30% to 75% AcOEt in hexane), 883 mg (1.80 mmol, 86% vield) of
amide 5 were obtained.

[0241]  'HNMR: (400.2 MHz, DMSO) & (ppm): 10.8 (s, 1H); 8.10 (d, J=2.0, 1H); 8.06 (d, J=8.6,
1H); 7.90 (d, J=8.2, 2H); 7.74 (dd, J=1.0 and 4.9, 1H); 7.72 (dd, J=1.0 and 3.5, 1H): 7.69 (dd,
J=2.2and 8.7, 1H); 7.53 (d, J=8.2, 2H); 7.22 (dd, J=3.5 and 4.9, 1H); 6.64 (d, J=8.6, 1H); 6.31 (d,
J=2.0, 1H); 6.01 (t, J=6.1, 1H); 5.98 (dd, J=2.2 and 8.4, 1H); 4.32 (d, J=6.1, 2H); 3.66 (s, 3H):
3.59 (s, 3H). |
4-[(3,4-Dimethoxy-phenylamino)-methyl]-benzoic acid (4).

[0242]  To a solution of 3,4-dimethoxy-phenylamine (786 mg; 5.13 mmol) and dibutyltindichloride
(219 mg; 0.72 mmol) in ethyleneglycol dimethylether (7 mL), 4formyl-benzoic acid (748 mg; 4.98
mmol) was added. The suspension was stirred at room temperature for 10 min, treated with
phenylsilane (1.0 mL; 7.9 mmol) and the mixture stitred at the same temperature for 12 h. Methanol
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and a few drops of water were added, stirred for 5h, concentrated under vacuum, suspended in
dichloromethane and stirred for one day at room temperature. After filtration, pure acid 4 (1.13 g;
79% vield) was obtained as a beige solid. ‘

[0243] 'H NMR: (400.2 MHz, DMSO) & (ppm): 7.86 (d, J=8.2, 2H); 7.44 (d, J=8.2, 2H); 6.63 (d,
J=8.5, 1H); 6.29 (d, J=2.3, 1H); 5.96 (dd, J=2.3, 8.5, 1H); 5.96 (bs, 1H); 4.28 (s, 2H); 3.64 (s, 3H);
3.58 (s, 3H).

Step 4. N-{2-Amino-5-thiophen-2-yl-phenyl)-4-[(3,4-dimethoxy-phenylamino)-methyl]-
benzamide (6) ‘
[0244] A suspension of compound 5 (250 mg, 0.511 mmol) (or any other nitroamide of choice,
1 eq) and tin(ll) chloride dihydrate (2.30g, 10.2 mmol)ina 1:1:1 nﬁixture THF /MeOH/water (18 mL)
was stirred at 75 °C in a sealed tube for 1h, diluted with ethyl acetate and washed with saturated
aqueous solution of NaHCO3, dried over Na,SO,4 and purified by flash chromatography, eluent 20%
EtOAc in dichloromethane, to afford 138 mg (59% yield) of the title compound 6.

[0245] 'H NMR: (400.2 MHz, DMSO0) & (ppm): 9.66 (s, 1H); 7.92 (d, J=8.4, 2H); 7.46 (d, J=8.4,
2H); 7.44 (d, J=2.0, 1H); 7.34 (dd, J=1.1; 5.0, 1H); 7.27 (dd, J=2.0; 8.2, 1H); 7.22 (dd, J=1.1 and
3.6, 1H); 7.03 (dd, J=3.6, 5.0, 1H); 6.78 (d, J=8.5, 1H); 6.64 (d, J=8.5, 1H); 6.31 (d, J=2.5, 1H);
6.01-5.97 (m, 2H); 5.14 (bs, 2H); 4.30 (d, J=6.1, 2H); 3.66 (s, 3H); 3.58 (s, 3H).
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Example 2

|
CHs
N-[2-amino-4-(2-thienyl)phenyl]-4-{[(3,4-dimethoxyphenyl)amino]methyl}benzamide (16)

Scheme 2
CO,H Q
H
e NHz Ar/N\/©/ H\/Q)L iy NO
NO, R—B(OH), NO, 4 Ar” 2
Pd(TPP)4, POT 14  BOP; Py; NaH; rT; 2.5h 15
Br 13 Hzo. K2C03 R R1
DME, 80°C 1 SnCly; NH,0Ac
THF, MeOH, H,0
| 75° C; 60 min

© % / )
AN D e (% HVQ)kNH
o) AN NH,

16: example 2 R,
Step 1. 2-Nitro-4-thiophen-2-yl-phenylamine (14)
[0246]  Following the same procedure as described in Example 1, Step 2, but substituting
compound 1 for compound 13, the title compound 14 was obtained in 89% yield.
[0247]  'H NMR: (400.2 MHz, DMSO) & (ppm): 8.11 (d, J=2.15, 1H); 7.73 (dd, J=2.15, 8.8, 1H);
7.59 (bs, 2H); 7.45 (dd, J=1.1, 5.4, 1H); 7.40 (dd, J=1.1, 3.8, 1H); 7.09 (m, 1H); 7.08 (dd, J=5.6,
8.8, 1H).

Step 2. 4-[(3,4-Dimethoxy-phenylamino)-methyi]-N-(2-nitro-4-thiophen-2-yl-phenyl)-
benzamide (15)

[0248]  Following the same procedure as described in Example 1, Step 3, but substituting

' compound 3 for compound 14, the title compound was obtained in 68% yield. *H NMR: (400.2 MHz,
DMSO0) & (ppm): 10.7 (s, 1H); 8.19 (d, J=2.0, 1H); 8.00 (dd, J=1.7, 8.6, 1H); 7.89 (d, J=8.0, 2H):
7.80 (d, J=8.4, 1H); 7.67 (d, J=3.8, 1H); 7.64 (d, J= 5.1, 1H); 7.51 (d, J=8.0, 2H); 7.18 (t, J=3.8,
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1H); 6.64 (d, J=8.6, 1H); 6.31 (d, J=2.4, 1H); 6.31-5.96 (m, 2H); 4.31 (d, J=6.1, 2H); 3.66 (s, 3H):
3.59 (s, 3H).

Step 3. N-2-Amino-4-thiophen-2-yl-phenyl)-4-[(3,4-dimethoxy-phenylamino)-methyl]-
benzamide (16)

[0249]  Following the same procedure as described in Example 1, Step 4, but substituting
compound 5 for compound 15, the title compound was obtained in 47% yield. *H NMR: (400.2 MHz,
DMSO0) & (ppm): 9.59 (s, 1H); 7.90 (d, J=8.0, 2H); 7.46 (d, J=8.0, 2H); 7.45 (d, J=1.1, 1H); 7.34
(dd, J=1.1, 3.5, 1H); 7.20 (d, J=8.1, 1H); 7.09 (dd, J= 3.5, 4.9, 1H); 6.89 (dd, J=2.2, 8.1, 1H);
6.64 (d, J=8.6, 1H); 6.32 (d, J=2.5, 1H); 6.00-5.97 (m, 2H); 5.07 (bs, 2H); 4.30 (d, J=6.1, 2H);
3.66 (s, 3H); 3.59 (s, 3H).

Example 3

o}
CH‘?D/N NH,
P
CH3

N-(2-amino-4-bromophenyl}-4-{[(3,4-dimethoxyphenyl)amino]methyl}benzamide (18)

Br

Scheme 2a
0 SnCly; NH,0Ac

NH, THF, MeOH, H20
NO, BOP; H NH 75C
Py; NaH N ©/N02
_-_—>

4
Br HsCO

OCHj3 17 Br
13
0]

H NH
N NH,
HsCO” j/:

OCHj, Ry

R1= Br

18: example 3
N-(4-Bromo-2-nitro-phenyl)-4-[(3,4-dimethoxy-phenylamino)-methyl]-benzamide (17).
[0250]  Following the same procedure as described in Example 2, Step 2, but substituting
compound 14 for compound 13, the compound 17 was obtained in 92% yield. 'H NMR: (400.2 MHz,
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DMSO) & (ppm): 10.72 (s, 1H); 8.17 (d, J=2.0, 1H); 7.96 (dd, J=2.0, 8.6, 1H); 7.86 (d, J=7.9, 2H);
7.69 (d, J= 8.6, 1H); 7.51 (d, J=7.9, 2H); 6.63 (d, J=8.4, 1H); 6.32 (d, J=2.0, 1H); 6.01-5.96 (m,
2H); 4.31 (d, J=5.9, 2H); 3.65 (s, 3H); 3.58 (s, 3H).
N-(2-Amino-4-bromo-phenyl)-4-[{3,4-dimethoxy-phenylamino)-methyl]-benzamide (18)

[0251]  Following the same procedures as described in Example 2, Steps 3, but substituting
compound 15 for compound 17, the compound 18 was obtained in 46% yield.

'H NMR, (400.2 MHz, DMSO) & (ppm): 9.55 (s, 1H), 7.89 (d, J = 8.2 Hz, 2H), 7.45 (d, J = 8.4 Hz,
2H), 7.07 (d, J = 8.4 Hz, 1H), 6.92 (d, J = 2.3 Hz, 1H), 6.69 (dd, J = 8.4, 2.3 Hz, 1H), 6.63 (d, J =
8.4 Hz, 1H), 6.30 (d, J = 2.5 Hz, 1H), 6.00-5.96 (m, 2H), 5.22 (s, 2H), 4.29 (d, J = 6.3 Hz, 2H),
3.65 (s, 3H), 3.58 (s, 3H). MS: (calc.) 455.1; (obt.) 456.4, 458.4 (MH)*. D

Example 4

s =
N-[2-amino-5-(2-thienyl)phenyl]-1-(3,4,5-trimethoxybenzyl)indoline-6-carboxamide (23)
Scheme 3

NaBH,CN 3,4,5-Trimethoxy-

benzaldehyde MeQ
(/D/COOMG AcOHgjgcia (\/©/C°°Me PhSiHg, BuSnClp THE ﬂ@coom
N ) > N

H H

19 20 MeO 21
LiOH
THF, H,0
MeO H.N
MeO 2 , th. Ngl—tlr,fBOhP, P%lricfinezr MeO
HN -Nitro-s-thiopnen-2-yl-aniiine
N B MeO @COOH
MeO 5 2. SnCl,.H,0, NH,OAc,
/S THF, H,0, MeOH MeO
23: example 4 / 22

Step 1: Methyl 2,3-Dihydro-1H-indole-5-carboxylate (20).
[0252] To acold solution of methyl indole-5-carboxylate (2 g, 11.4 mmol) in glacial acetic acid at
0°C (15 ml) sodium cyanoborohydride (1.075 g, 17.1 mmol) was slowly added. The mixture was
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allowed to warm-up and stirred at room temperature for one more hour, cooled again to 0°C and
quenched with Hz0. The pH of the resultant solution was adjusted to the value of 12 by adding
aqueous NaOH, extracted with DCM, washed with brine and dried over MgSO,. The dried extract was
concentrated in vacuum and purified by flash chromatography (eluent 30% EtOAc in hexane) to give
the title compound 20 (1.62 g, 80%) as a beige solid. 'H-NMR (DMSO0) &: 2.94 t, J = 8.6 Hz, 2H);
3.51 (dt, J = 1.2, 8.6 Hz, 2H); 3.71 (s, 3H); 6.42 (d, J = 8.0 Hz, 2H); 7.54 (m, 2H).

Step 2: Methyl 1-(3,4,5-Trimethoxy-benzyl)-2,3-dihydro-1H-indole-5-carboxylate (21)
[0253]  To a solution of 20 (300 mg, 1.69 mmol), 3,4,5-trimethoxybenzaldehyde (365 mg, 1.86
mmol) and dibutyltin dichloride (51 mg, 0.17 mmol) in THF (8 mL) was added phenylsilane (229 ul,
1.86 mmol). The mixture was stirred overnight at room temperature under nitrogen. Additional
aldehyde and phenylsilane were added and the stirring continued until starting material was
consumed. THF was evaporated in vacuum and the residue was purified by flash chromatography
(eluent 20% EtOAc in hexane). The compound was further purified by re-crystallization in a mixture
EtOAc/hexane and finally by a second flash chromatography (efuent 20% EOAc in hexane) to give the
title compound 21 (428 mg, 71%) as a white solid. "H-NMR (DMSO) &: 2.96 (t, J = 8.4 Hz, 2H): 3.45
(t, J = 8.7 Hz, 2H); 3.61 (s, 3H); 3.71 (s, 6H); 3.72 (s, 3H); 4.30 (s, 2H); 6.59 (s, 2H); 6.61 (d, J =
8.4 Hz, 1H), 7.54 (d, J = 1.6 Hz, 1H); 7.63 (dd, J = 1.8, 8.4 Hz, 1H).

Step 3: 1-(3,4,5-Trimethoxy-benzyl)-2,3-dihydro-1H-indole-5-carboxylic acid (22).

[0254] A solution of LiOH x H;0 (75 mg, 1.78 mmol) in H,0 (5ml) was added to a solution of
ester 21 (426 mg, 1.19 mmol) in THF (5 ml). The mixture was stirred at room temperature overnight.
THF was removed in vacuum and the remained aqueous solution was acidified to pH 1 using IN HCI.
A precipitate formed which was collected by filtration, washed with H,0 and dried to give the title
compound 22 as a white solid, (320 mg, 78%). 'H-NMR (DMSO0) &: 2.96 (t, J = 8.6 Hz, 2H); 3.43 (t, J
= 8.6 Hz, 2H); 3.62 (s, 3H); 3.72 (s, 6H); 4.29 (s, 2H); 6.58 (s, 1H); 6.60 (s, 2H); 7.53 (s, 1H): 7.61
(d, J = 8.8 Hz, 1H. | |

Steps 4 and 5. 1-(3,4,5-Trimethoxy-benzyl)-2,3-dihydro-1H-indole-6-carboxylic acid (2-
amino-5-thiophen-2-yl-phenyl)-amide (23)

[0255]  Following the procedures described in Example 1, steps 3 and 4, the title compound 23
was obtained as a yellow solid (294 mg, 41%). 'H NMR: (DMSO) & (ppm): 9.37 (s, 1H), 7.73(d, J =
8.4 Hz, 1H), 7.70 (s, 1H), 7.44 (d, J = 2.0 Hz, 1H), 7.33 (d, J = 5.1 Hz, 1H), 7.25 (dd, J = 8.2, 2.0
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Hz, 1H), 7.22 (d, J = 3.3 Hz, 1H), 7.03 (dd, J = 4.2, 4.2 Hz, 1H), 6.78 (d, J = 8.4 Hz, 1H), 6.66 (d,
J=8.2Hz, 1H), 6.64 (s, 2H), 5.06 (s, 2H), 4.32 (s, 2H), 3.75 (s, 6H), 3.64 (s, 3H), 3.45 (t, J = 8.3
Hz, 2H), 3.00 t, J = 8.5 Hz, 2H). MS: (calc.) 515.2; (obt.) 513.7 (MH)*.

Example 5
/CH3
o Q o HaN
O\D\NH NN
HsC-0 o H
S

N-[2-amino-5-(2-thienyl)phenyl]-5-{[(3,4,5-trimethoxyphenyl)amino]methyl}-l-benzofuran-
2-carboxamide (29)

Scheme 4
1. NBS, VAZO, CCl,,

OH  Ethyl bromoacetate 0 OEt reflux
N /@E/)_< 0 OEt

2.NaHCO3, dioxane, o)
24 2 water, 80°C 26
MnO,, DCM
(0] OEt
H
MeO N\/©i/>~<o 3,4,5-Trimethoxyaniline 0 QEt
H Y
MeO 28 PhSiHs, Bu,SnCl,, THF 0
OMe 0 27
1. LIOH,THF, H,0 HzN
2. NaH, BOP, Pyridine, 2-Nitro-5-thiophen-2-yl-aniline
3. SnCl, H,0, NH40Ac, THF, H,0, MeOH H o HN
MeO N 7 % S
5 s
MeO 29:example 5

OMe

Step 1: Ethyl 5-Methyl-benzofuran-2-carboxylate (25).

[0256]  To a stirred suspension of 2-hydroxy-5-methylbenzaldehyde (5 g, 36.7 mmol) and K,CO4
(12.7 g, 91.8 mmol) in DMF (30 mL), ethyl bromoacetate (4.07 ml, 36.7 mmol) was added drop-
wise. This mixture was allowed to stir for two hours under nitrogen at room temperature, and was
then heated to 80°C and stirred overnight. The reaction was quenched with H,0 to form a precipitate
which was collected by filtration and purified by flash chromatography (eluent 5% EtOAc in hexane) to
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give the title compound 25 (2.30 g, 31%). *HNMR (CDCl5) &: 1.45 (t, J=7.0 Hz, 3H); 2.47 (s, 3H);
4.45 (q, J=7.0 Hz, 2H); 7.26 (m, 1H); 7.46 (m, 3H).

Steps 2-3. 5-Hydroxymethyl-benzofuran-2-carboxylic acid ethyl ester (26).

[0257] A mixture of the ester 25 (2.26 g, 11.1 mmol), N-bromosuccinimide (2.37 g, 13.3 mmol)
and VAZO (271 mg, 1.11 mmol) was refluxed overnight in CCl4 (50 mL) under nitrogen. The reaction
mixture was cooled to the room temperature, diluted with dichloromethahe and washed with water,
The organic layer was dried over anhydrous MgS0O, and concentrated in vacuum. The residue was
purified by flash chromatography (eluent 5% EtOAc in hexane) to give ethyl 5-bromomethyl-
benzofuran-2-carboxylate. This compound was dissolved in dioxane (20 ml) and a solution of NaHCO3
(1.76 g, 20.9 mmol) in water (20 ml) was added. The reaction was stirred at 80°C during 16 h. The
solvent was evaporated and the product was dissolved in EtOAc and washed with brine. The organic
layer was dried over anhydrous MgS0, and concentrated in vacuum. The residue was purified by
flash chromatography (eluent 20-40% EtOAc in hexane to give the title compound 26 (2.55 g, 61%)
as a white solid. "H-NMR (DMS0) &: 7.74 (d, J = 1.0 Hz, 1H), 7.71-7.70 (m, 1H), 7.65 (d, J = 8.6 Hz,
1H), 7.44 (dd, J = 8.6, 1.8 Hz,.1H), 5.31 (t, J = 5.8 Hz, 1H), 4.59 (d, J = 5.7 Hz, 2H), 4.35 (q,
J=7.1Hz, 2H); 1.34 (t,J = 7.0, 3H).

Step 4: Ethyl 5-Formyl-benzofuran-2-carboxylate (27).

[0258]  To a solution of the compound 26 (2.53 g, 11.49 mmol) in DCM (70 ml) was added MnO,
(9.99 g, 114.9 mmol). The reaction mixture was stirred at room temperature for 16 h and then
filtered through a celite pad. The filtrate was concentrated in vacuum to give the title compound 27
(2.19 g, 87%) as a white solid. "H-NMR (DMSO) 8: 10.07 (s, 1H), 8.40-8.39 (m, 1H), 8.03 (dd, J =
8.6, 1.6 Hz, 1H), 7.93-7.92 (m, 2H), 4.38 (q, J=7.1 Hz, 2H); 1.35 (t, J = 7.0, 3H).

Step 5: 5-[(3,4,5-Trimethoxy-phenylamino}-methyl]-benzofuran-2-carboxylic acid ethyl
ester (28).

[0259]  Following the same procedure as described in Example 4, Step 2, but substituting
compound 20 and 3,4,5-trimethoxybenzaldehyde for 3,4,5-trimethoxyaniline and compound 27, the
title compound was obtained in 99% yield. *H NMR: (DMSO) & (ppm): 7.75 (d, J = 1.0 Hz, 1H), 7.73
{d, J= 1.0 Hz, 1H), 7.66 (d, J = 8.6 Hz, 1H), 7.51 (dd, J = 8.6, 1.8 Hz, 1H), 6.11 {t, J = 6.1 Hz,
1H), 5.89 (s, 2H), 4.37-4.32 (m, 4H), 3.63 (s, 6H), 3.49 (s, 3H), 1.33 t, J = 7.0, 3H).
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Steps 6-8: 5-[(3,4,5-Trimethoxy-phenylamino)-methyl]-benzofuran-2-carboxylic acid (2-
amino-5-thiophen-2-yl-phenyl)-amide (29)

[0260] Following the same procedure as described in Example 4 step 3 and then the procedures
described in Example 1, steps 3 and 4, the title compound 29 was obtained as an orange solid in
73% yield. *H NMR: (DMSO) § (ppm): 9.92 (s, LH), 7.77 (d, J = 1.0 Hz, 1H), 7.70 (s, 1H), 7.65 (d, J
= 8.6 Hz, 1H), 7.49 (dd, J = 8.6, 1.8 Hz, 1H), 7.46 (d, J = 2.2 Hz, 1H), 7.34 (dd, J = 5.1, 1.0 Hz,
1H), 7.30 (dd, J = 8.2, 2.2 Hz, 1H), 7.23 (dd, J = 3.5, 1.2 Hz, 1H), 7.04 (dd, J = 5.1, 3.5 Hz, 1H),
6.80(d, J = 8.4 Hz, 1H), 6.12 (t, J = 5.8 Hz, 1H), 5.91 (s, 2H), 4.35 (d, J = 5.9 Hz, 2H), 3.64 (s,
6H), 3.50 (s, 3H). MS: (calc.) 529.2; (obt.) 530.7 (MH)"*.

Example 6

(@]
S
B0
CI:H3

4-{[({3,4-dimethoxyphenyl)amino]methyl}-N-[3-(2-thienyl)phenyl]benzamide (32)
Scheme 5

57 0
NH
I Q\B(OH)z 2 Acid4,80P 0 H N | °
Pd(PPhg)s, POT cld 4, 0 N H /
Br S Et;N, DMF /]<j/ 32: example 6
KoCO3  HO W, 0

31 0
30 DME, 80°C CHs

Step 1: 3-Thiophen-2-yl-phenylamine (31).

[0261] Following the same procedure as described in Example 1 step 2, but substituting
compound 2 for compound 30, the title compound 31 was obtained in 50% vield. *H NMR; (DMSO) &
(ppm): 7.45 (dd, J = 5.1, 1.2 Hz, 1H), 7.32(dd, J = 3.7, 1.2 Hz, 1H), 7.07 (dd, J = 3.7, 1.2 Hz, 1H),
7.02(dd, J=7.7,7.7 Hz, 1H), 6.81 (dd, J = 1.9, 1.9 Hz, 1H), 6.78 (ddd, J = 7.4, 1.6, 0.8 Hz, 1H),
6.48 (ddd, J = 8.0, 2.3, 1.0 Hz, 1H), 5.20 (s, 2H). MS: (calc.) 176.4; (obt.) 175.1 (MH)".
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Step 2: 4-[(3,4-Dimethoxy-phenylamino)-methyl]-N-(3-thiophen-2-yl-phenyl)-benzamide
(32).

[0262] To a stirred solution of 31 (122 mg, 0.696 mmol), acid 4 (182 mg, 0.633 mmol) and
BOP (308 mg, 0.696 mmol) in DMF (4 ml) was added EtsN (265 pl, 1.90 mmol). The reaction was
stirred 3 h at room temperature under nitrogen, quenched with H,0 and evaporated. The residue was
extracted with ethyl acetate, washed with saturated solutions of NH4CI, NaHCO5 and brine. The
organic layer was dried over anhydrous MgSO, and concentrated in vacuum to form a material which
was purified by flash chromatography (eluent 40% EtOAc in hexane) to give the title compound 32
(70 mg, 25%) as a yellow solid. 'H NMR: (DMSO) & (ppm): 10.25 (s, 1H), 8.09-8.08 (m, 1R), 7.73
(ddd, J = 7.6, 3.7, 3.7 Hz, 1H), 7.54 (dd, J = 5.1, 1.0 Hz, 1H), 7.49 (d, J = 8.2 Hz, 2H), 7.45 (dd, J
=3.7,1.2 Hz, 1H), 7.42-7.32 (m, 2H),'7.13 (dd, J = 5.1, 3.7 Hz, 1H), 6.64 (d, J = 8.6 Hz, 1H),
6.31 (d, J = 2.5 Hz, 1H), 6.00-5.97 (m, 2H), 4.31 (d, J = 6.1 Hz, 2H), 3.65 (s, 3H), 3.59 (s, 3H).
MS: (calc.), 444.2; (obt.) 445.5 (MH)*.
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Example 7

N-[2-amino-5-(2-thienyl)phenyl}-4-{[(4-pyridin-3-ylpyrimidin-2-yl)amino]methyl}benzamide

(43)
Scheme 6
o-CHs
0 HC N CHs o
i
z | Me CH, Z | Z l‘il/
\N 37 reflux \N 38 Z N
|
4AMS
P I \N)\Hn(
i-ProH X OMe
CO,Me / ,\N reflux N 4“1
(N 0
HN)\NH HCI j]l\H
2-
- HNT N :
iPr,NEt, DMF, 1t H LiOH.H,0
NHj HCI ' CO,Me -
30 40 2 THF, MeOH
H,0, 40 C

I
1.
)\
/k NaH, BOP, Pyrldlne
NH,

2. SnCl,.H,0, NH,0Ac, 42
43: example? THF, H,O, MeOH

Step 1: 3-Dimethylamino-1-pyridin-3-yl-propenone (38)

[0263] A stirred solution of 3-acetylpyridine (37, 30.0 g, 247.6 mmol) and N,N-
dimethylformamide dimethylacetal (65.8 ml, 495.2 mmol) was refluxed under nitrogen for 4h. The
reaction mixture was concentrated to dryness and 50 ml of diethyl ether were added to give a brown
suspension. The solid was separated by filtration, rinsed with Et,0 and dried to afford the title
compound 38 (36.97 g, 85% yield) as an orange crystalline solid. *H NMR (400 MHz, CDCls) s(ppm):
9.08 (d, J = 2.2 Hz, 1H), 8.66 (dd, J = 4.9, 1.4 Hz, 1H), 8.26-8.23 (m, 1H), 7.85(d, J = 12.1 Hz,
1H), 7.40 (dd, J = 7.8, 4.9 Hz, 1H), 5.68 (d, J = 12.1 Hz, 1H), 3.20 (s, 3H), 2.97 (s, 3H).
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Step 2: Methyl (4-guanidinomethyl)benzoate (40)

[0264]  To a stirred suspension of methyl 4-aminomethylbenzoate hydrochloride (39, 15.7 g,
77.8 mmol) and diisopropylethylamine (29.5 ml, 171.2 mmol) in DMF (85.6 ml) at room temperature
under nitrogen was added pyrazole-1-carboxamidine hydrochloride (12.55 g, 85.6 mmol). After 4 h
the reaction mixture as a clear solution was concentrated to dryness under vacuum and saturated
aqueous solution of NaHCOs (35 ml) was added to give a suspension. The solid was separated by
filtration and washed with cold water. The mother liquor was concentrated to produce additional
amount of a solid material which was also collected by filtration. Both solids were combined,
triturated with Hz0 (50 ml), filtered off, washed with cold H,0 and diethyl ether, and dried to afford
the title compound 40 (12.32 g, 77% yield) as a white crystalline solid. *H NMR: (400 MHz, DMSO-d¢)
8 (ppm): 9.20-8.00 (m, 4H), AB system (5, = 7.91, 85 = 7.39, Jas = 8.2 Hz, 4H), 4.39 (bs, 2H),

~ 3.83 (s, 3H).

Step 3: Methyl 4-[(4-pyridin-3-y|-pyrimidin-2-ylamino)-methyl]fbenzoate (41)

[0265]  To a stirred suspension of compounds 38 (0.394 g, 1.9 mmol) and 40 (0.402 g, 2.3
mmol) in isopropyl alcohol (3.8 ml) at room temperature under nitrogen were added molecular sieves
(0.2 g, 4A, powder). The reaction mixture was refluxed for 5h. MeOH (50 ml) was added, and the
reaction mixture was brought to reflux again. A cloudy solution formed which was filtered through a
celite pad, filtrate was concentrated to dryness and the residue was triturated with ethyl acetate (3
ml), fittered off and dried to afford the title compound 41 (0.317g, 52%) as a white crystalline solid.
'H NMR (400 MHz, DMSO-de) & (ppm): 9.17 (bs, 1H), 8.64 (m,1H), 8.38 (m, 2H), 7.98 (t, J = 6.3 Hz,
1H), 7.88 (m, 2H), 7.48 (m, 3H), 7.24 (d, J = 5.1 Hz, 1H), 4.64 (d, J = 6.1 Hz, 2H), 3.81 (s, 3H).

Step 4. 4-[(4-Pyridin-3-yl-pyrimidin-2-ylamino)-methyl]-benzoic acid (42)

[0266] To a stirred solution of 41 (3.68 g, 11.5 mmol) in a mixture of THF (23 ml) and MeOH (23
ml) was added a solution of LiOH.H20 (1.06 g, 25.3 mmol) in water (11.5 ml) at room temperature.
The reaction mixture was stirred at 40°C overnight, cooled to the room temperature, and an aqueous
solution of HCI (12.8 ml, 2N) was added (pH ~ 4-5). The mixture was concentrated to dryness; the
formed solid was triturated with water, filtered off, washed with minimum H,0 and dried to afford the
title compound 42 (3.44 g, 95%) as a white solid. *H NMR (400 MHz, DMSO-d) 8(ppm): 12.83 (bs,
1H), 9.23 (bs, 1H), 8.73-8.66 (m, 1H), 8.46-8.36 [m, included at 8.42 (d, J = 5.1 Hz), 2H], 8.02 (t, J
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= 6.3 Hz, 1H), 7.91 (d, J = 8.2 Hz, 2H), 7.60-7.40 (m, 3H), 7.28 (d, J = 5.1 Hz, 1H), 4.67 (d, J =
6.3 Hz, 2H).

Step 5: N-(2-Amino-5-thiophen-2-yl-phehyl)-4-[(4-pyridin-3-yl-pyrimidin-2-ylamino)-methyl]-
benzamide (43)

[0267]  Following the same procedure as described in Example 1, Steps 3-4, but substituting
compound 4 for compound 42, the title compound was obtained in 62% yield.

[0268]  'H NMR (400 MHz, DMSO-de), & (ppm): 9.65 (s, 1H), 9.22 (s, 1H), 8.66 (d, J = 3.7 Hz,
1H), 8.39(d, J = 5.3 Hz, 2H), 8.01 {t, J = 6.5 Hz, 1H), 7.93 (d, J = 8.4 Hz, 2H), 7.53-7.44 (m, 4H),
7.32(dd, J = 5.1, 1.2 Hz, 1H), 7.28-7.24 {m, 2H), 7.21 (dd, J = 3.7, 1.2 Hz, 1H), 6.02 (dd, J = 5.1,
3.5 Hz, 1H), 6.78 (d, J = 8.4 Hz, 1H), 5.13 (s, 2H), 4.65 (d, J= 5.7, 2H). MS: (calc.) 478.2; (obt.)
479.5 (MH)*.

Example 8

X
HaCw s
N H 0 =
\@,)——s HN
N
H,N

4-[({6-[2-(dimethylamino)ethoxy]-1H-benzimidazol-2-yl}thio)methyl]-N-[2-nitro-5-(2-
thienyl)phenyllbenzamide (50)
Scheme 7
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Step 1: 2-Amino-benzothiazol-6-ol (45):

[0269]  The title compound 45 was obtained following the same procedure described in U.S.
Patent Application No. 10/242,304, which is incorporated by reference in its entirety. The yield of
the title compound was 49% yield. 'H NMR: (CDs0D) &(ppm): 7.93 (d, J= 8.5 Hz, 2H), 7.50 (d, J= 8.5
Hz, 2H), 7.31 (bs, 1H), 6.86 (bs,1H), 6.76 (dd, J= 8.8, 2.47 Hz, 1H), 4.49 (s, 2H), 3.94 (s, 3H).

Step 2: 4-[(6-Hydroxy-benzothiazol-2-ylamino)-methyl]-benzoic acid methyl ester (46):
[0270]  The title compound 46 was obtained following the same procedure as for the reductive
amination described in U.S. Patent Application No. 10/242,304, which is incorporated by reference -
in its entirety. The yield of the title compound was 92% yield. *H NMR: (Acetone-dg) 5(ppm): 8.06 (t,
J=7.9 Hz, 2H), 7.65 (d, J=8.4 Hz, 2H), 7.36 (d, J=8.8 Hz, 1H), 7.21 (d, J=2.2 Hz, 1H), 6.88 (dd,
J=8.8, 2.6 Hz, 1H), 4.87 (s, 2H), 3.95 (s, 3H). m/z: 315.2 (MH").,

Step 3: 4-{[6-(2-Dimethylamino-ethoxy)-benzothiazol-2-ylamino]-methyl}-benzoic acid
methyl ester (47): '

[0271]  The title compound 47 was obtained following the same procedure as for the Mitsunobu
reaction described in U.S. Patent Application No. 10/242,304, which is incorporated by reference in
its entirety. The yield of the title compound was 61% yield). *H NMR: (CDs0D) s(ppm): 7.98 (d, J=8.4
Hz, 2H), 7.48 (d, J=8.0 Hz, 2H), 7.31 (d, J=8.8 Hz, 1H), 7.22 (d, J=2.5 Hz, 1H), 6.89 (dd, J=8.8,
2.7 Hz, 1H), 4.68 (s, 2H), 4.09 (t, J=5.5 Hz, 2H), 3.88 (s, 3H), 2.77 (t, J=5.5 Hz, 2H), 2.35 (s, 6H).
m/z; 386.4 (MH").

Step 4: 4-{[6-(2-Dimethylamino-ethoxy)-benzothiazol-2-ylamino]-methyl}-benzoic acid (48):
[0272]  The title compound 48 was obtained following the same procedure as for the ester
hydrolysis described in U.S. Patent Application No. 10/242,304, which is incorporated by reference
in its entirety. The yield of the title compound was 63% yield. *H NMR: (CDs0D) &(ppm): 8.43 (bs, 1H),
7.92 (d, J=8.0 Hz, 2H), 7.48 (d, J=8.2 Hz, 2H), 7.38 (s, 1H), 7.30 (d, J=8.4 Hz, 1H), 6.87 (d, J=9.2
Hz, 1H), 4.66 (d, J=5.1 Hz, 2H)3 4.17 (t, J=4.7 Hz, 2H), 3.06 (bs, 2H), 2.54 (s, 6H). m/z: 372.4
(MH").
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Step 5: 4-[6-(2-Dimethylamino-ethoxy)-1H-benzoimidazol-2-ylsulfanylmethyl]-N-(2-nitro-5-
thiophen-2-yl-phenyl)-benzamide (49)

[0273]  The title compound 49 was obtained following the same procedure as Example 1, step 3,
but substituting compound 4 for compound 48 in 83% yield. H NMR: (DMSO-ds) 8(ppm): 10.92 (bs,
1H), 8.26 (bs, 1H), 8.16 (s, 1H), 8.05 (d, J=9.0 Hz, 1H), 7.82 (d, J=7.4 Hz, 2H), 7.74-7.67 (m, 2H),
7.31-7.21 (m, 5H), 6.79 (d, J=8.4 Hz, 1H), 4.54 (d, J=4.7 Hz, 2H), 3.99 (bs, 2H), 2.59 (t, J=5.9 Hz,
2H), 2.20 (s, 6H).

Step 6: N-[2-amino-5-(2-thienyl)phenyl]-4-[({6-[2-{dimethylamino)ethoxy]-1H-benzimidazol-
2-yl}thio)methyl]benzamide N-{2-Amino-5-thiophen-2-yl-phenyl)-4-{[6-(2-dimethylamino-
ethoxy)-benzothiazol-2-ylamino]-methyl}-benzamide (50)

[0274]  The title compound 50 was obtained following the same procedures as Example 1, step
4, but substituting compound 5 for compound 49 in 7% yield. 'H NMR: (DMSO-dg) d (ppm): 9.68 (s,
1H), 8.39 (bs, 1H), 7.95 (d, J=7.4 Hz, 2H), 7.47 (d, J=8.4 Hz, 2H), 7.44 (s, 1H), 7.32 (s, 1H), 7.27-
7.21 (m, 3H), 7.02 (s, 1H), 6.80 (t, J=9.8 Hz, 2H), 5.14 (s, 2H), 5.63 (d, J=4.5 Hz, 2H), 4.05 (bs,
2H), 2.76 (bs, 2H), 2.32 (s, 6H). m/z: 544.5 (MH"). |

Example 9

P @{5

N-[2-amino-5-(2-thienyl)phenyl]-4-{[(6-chloro-5-fluoro-1H-benzimidazol-2-
yl)thiolmethyl}benzamide (55)
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Step 1: 4-(6-Chloro-5-fluoro-1H-benzoimidazol-2-ylsulfanylmethyl)-benzoic acid methyl
ester (52)

[0275]  The title compound 52 was obtained following the same procedure as for the S-alkylation
described in U.S. Patent Application No. 10/242,304, which is incorporated by reference in its
entirety. The yield of the title compound was 55% yield.

[0276]  'H NMR: (DMSO-dg) 8(ppm): 7.85 (d, J=8.4 Hz, 2H), 7.55 (d, J=8.4 Hz, 2H), 3.80 (s, 2H),
3.34 (s, 3H). m/z: 351.2 (MH*).

Step 2: 4-{6-[(Pyridin-3-ylmethyl)-amino]-benzothiazol-2-ylsulfanylmethyl}-benzoic acid
methyl ester (53):

[0277]  The title compound 53 was obtained following the same procedure as for the ester
hydrolysis described in U.S. Patent Application No. 10/242,304, which is incorporated by reference
in its entirety. The yield of the title compound was 83% yield.

[0278]  'H NMR: (DMSO-de) 8(ppm): 7.88 (d, J=8.2 Hz, 2H), 7.67 (d, J=6.8 Hz, 1H), 7.55 (d,
J=8.2 Hz, 2H), 7.53 (d, J=6.8 Hz, 1H), 4.65 (s, 2H).

Step 3: N{2-Amino-phenyl)-4-{6-[(pyridin-3-ylmethyl)-amino]-benzothiazol-2-yl
sulfanylmethyl}-benzamide (54):

[0279]  The title compound 54 was obtained following the same procedure as Example 1, step 3,
but substituting compound 4 for compound 53 in 66% vield.

[0280]  'H NMR: (DMSO-dg) 8(ppm): 12.89 (bs, 1H), 10.79 (s, 1H), 8.12 (d, J=2.0 Hz, 1H), 8.05
(d, J=8.8 Hz, 2H), 7.90-7.68 (m, 3H), 7.62 (d, J=8.4 Hz, 2H), 7.48 (bs, 1H), 7.21 (dd, J=4.9, 3.7
Hz, 1H), 4.65 (s, 2H). m/z: 539.5

Step 4: N-{2-Amino-5-thiophen-2-yl-phenyl)-4-(6-chloro-5-fluoro-1H-benzoimidazol-2-
ylsulfanylmethyl)-benzamide (55)

[0281]  The title compound 55 was obtained following the same procedure as Example 1, step 4,
but substituting compound 5 for compound 54 in 14% yield. *H NMR: (DMSO-ds) d (ppm): 12.96 (s,
0.5H), 12.92 (s, 0.5H), 9.71 (s, 1H), 7.96 (d, J=8.0 Hz, 2H), 8.35 (s, 0.5H), 7.79 (d, J=7.0 Hz,
0.5H), 7.64 (d, J=7.0 Hz, 0.5H), 7.62 (d, J=7.8 Hz, 2H), 7.50 (s, 0.5H), 7.48 (s, 1H), 7.38 (d, J=4.9
Hz, 1H), 7.32 (d, J=8.4 Hz, 1H), 7.27 (d, J=3.1 Hz, 1H), 7.08 (t, J=3.7 Hz, 1H), 6.83 (d, J=8.4 Hz,
1H), 5.19 (s, 2H), 4.69 (d, J=3.5 Hz, 2H). m/z: 509.5
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Example 10

M%

N-(4-amino-5-phenyl-3-thienyl)-4-{[(3,4-dimethoxyphenyl)amino]methyl}benzamide (61)
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Step 1. (4-tert-Butoxycarbonylamino-thiophen-3-yl)-carbamic acid tert-butyl ester (57)
[0282]  To a vigorously stirred THF (40 mL) solution of 3,4-diaminothiophene light petroleum
ether (300 mL) was added (1.00g, 8.77mmol). To this mixture a solution of dit-butyldicarbonate
(3.82g, 17.5mmol) in petroleum ether (100mL) was added over a period of 30 min. Stirring was
continued for 16h and the solvents were distilled off. The residue was dissolved in DCM and washed
twice with 1N HCI, dried over MgS0,4 and concentrated in vacuum to a ~ 20 mL volume. Hexane was
slowly added with stirring and brown crystalline material precipitated out. The product was collected
by filtration, washed with hexane and the mother liquor was allowed to crystallize again to yield a
second crop of the product. The two crops were combined thus affording the title compound 57
(2.19g, 80% yield). This procedure is essentially as described in Brugier et al. Tetrahedron (1997)
30: 10331-10344, which is incorporated by reference in its entirety. *H NMR: (CDCl3) 8(ppm); 7.14
(s, 2H), 6.66 (bs, 1H), 1.54 (s, 18H).

[0283]  Neutral 3,4-diaminothiophene is obtained by dissolving 3,4-diaminothiophene
dihydrochloride (Toronto Research) (2.0g, 10.7mmol ) in a minimum volume of 1N aqueous HCI and
make the solution basic by addition of 2N aqueous NaOH. The precipitate is extracted twice with
EtOAc and the combined organic layers dried with MgSO4 and concentrated (1.00g, 82% recovery).
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Step 2: (2-Bromo-4-tert-butoxycarbonylamino-thidphen-3-yl)-carbamic acid tert-butyl ester
(58) |

[0284] NBS (1.22g, 6.87 mmol) was added to a solution of compound 57 (2.16g, 6.87 mmol) in
CCls (137 mL) at r.t. The mixture was stirred for 16h. The solid material was filtered off and the
filtrate was collected and washed with water. The organic layer was dried over MgSO, and
concentrated in vacuum. The residue was purified by flash chrofnatography with DCM as an eluent
affording the title compound 58 (1.92 g, 71% yield). *H NMR: (CDCls) 8(ppm): 7.30 (bs, 1H), 6.00 (s,
1H), 1.45 (s, 9H), 1.43 (s, 9H). m/z: 415.4/417.4 (M+Na/M+2+Na). This procedure is essentially
as described in Brugier et al., Tetrahedron, 56: 2985-2993 (2000), which is incorporated by

reference in its entirety.

Step 3: {(4-tert-Butoxycarbonylamino-5-phenyl-thiophen-3-yl)-carbamic acid tert-butyl ester
(59)

[0285] In a flame-dried round-bottom flask, tetrakis(triphenylphosphine) palladium (59 mg, 0.051
mmol) was added to a degassed solution of compound 58 (400 mg, 1.02 mmol) in DME (5 mL).
Phenylboronic acid (186 mg, 1.53 mmol), water (2.5 mL), and Na,COs (324 mg, 3.06 mmol) were
successively added, degassing and purging with nitrogen between each addition. The mixture was
refluxed under nitrogen atmosphere for 3 h and partitioned between Et,0 and water. The organic
layer was dried over MgSO, and concentrated in vacuum. The title compound 59 (398 mg, 100%
yield)was obtained as a brown oil. *H NMR: (CDCls) 8(ppm): 7.51-7.31 (m, 6H), 1.54 (s, 18H). m/z:
413.5 (M+Na*). This procedure is essentially as described in Brugier et al., Tetrahedron, 56: 2985-
2993 (2000), which is incorporated by reference in its entirety.

Step 4. 2-Phenyl-thiophene-3,4-diamine (60)

[0286] To a solution of compound 59 in glacial acetic acid (102 pL) was added a 30% solution
of HBr in acetic acid (102 ulL). The mixture was stirred for 16h at r.t. and Et,0 (10 mL) was added.
The precipitate was collected by filtration and immediately dissolved in water, neutralized by addition
of 2N aqueous NaOH and the precipitate was extracted with Et,0. The organic layer was dried over
MgSO0, and concentrated in vacuum affording the title compound 60 (34 mg, 69% yield). This
procedure is essentially as described in Brugier et al., Tetrahedron, 30: 10331-10344 (1997), which
is incorporated by reference in its entirety. *H NMR: (CDCls) 8(ppm): 7.49 (dd, J=8.4, 1.4 Hz, 2H),
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741 (t, J=7.6 Hz, 2H), 7.26 (dd, J=10.2, 7.2 Hz, 1H), 6.22 (s, 1H), 3.51 (bs, 4H). m/z: 191.3
(MH?).

Step 5: N-(4-Amino-5-phehyl-thiophen-3-y|)-4-[(3,4-dimethoxy-phenylamino)-methyl]-
benzamide (61)

[0287]  The title compound 61 was obtained following the same procedure as described in
Example 6, step 2, but substituting compound 31 for compound 60 in 73% yield).

[0288]  'H NMR: (CD;0D) 8(ppm): 7.91 (d, J=8.2 Hz, 2H), 7.52 (d, J=8.0 Hz, 2H), 7.51 (dd,
J=7.0,1.2 Hz, 2H), 7.42 (t, J=7.4 Hz, 2H), 7.38 (s, 1H), 7.28 (tt, J=7.4, 1.8 Hz, 1H), 6.71 (d,
J=8.6 Hz, 1H), 6.37 (d, J=2.7 Hz, 1H), 6.13 (dd, J=8.6, 2.5 Hz, 1H), 4.38 (s, 2H), 3.74 (s, 3H),
3.71 (s, 3H). m/z: 460.5 (MH").

Example 11

] S
2\ |
N
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o} N NH,
H3C\O:©/ 62: Example 11

N-(3-amin0-2,2'-bithien-4-yl)-4-{[(3,4-dimethoxyphenyl)amino]methyl}benzamide (62)
[0289]  The title compound 62 was obtained following the same procedures as Example 10,
substituting phenylboronic acid in the step 3 for 2-thiopheneboronic acid in 29% yield. H NMR;
(DMSO-de) 8(ppm): 7.90 (d, J=8.4 Hz, 2H), 7.52 (d, J=8.4 Hz, 2H), 7.37 (dd, J=5.1, 1.2 Hz, 1H),
7.36 (s, 1H), 7.14 (dd, J=3.7, 1.2 Hz, 1H), 7.10 (dd, J=5.1, 3.5 Hz, 1H), 6.71 (d, J=7.4 Hz, 1H),
6.36 (d, J=2.5 Hz, 1H), 4.38 (s, 2H), 3.74 (s, 3H), 3.71 (s, 3H), m/z; 466.5 (MH").

Example 12
fHs S
CH3 0 =
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N N
? H/\Q\‘/\’(
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trans-N-[2-amino-5-(2-thienyl)phenyl]-3-(4-{[(3,4,5-
trimethoxyphenyl)amino]methyl}phenyl)acrylamide (67)
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Steps 1-3: 3-{4—[(3,4,5-Trimethoxy-phenylamino)-methyl]-phenyl}-acrylic acid (66)
[0290]  The title compound 66 and the synthetic pathway depicted in scheme 10 were described
in U.S. Patent Application No. 10/242,304, which is incorporated by reference in its entirety.

Steps 4-5. N-{2-Amino-5-thiophen-2-yl-phenyl)-3-{4-[(3,4,5-trimethoxy-phenylamino)-
methyl]-phenyl}-acrylamide (67)

[0291] The title compound 67 was obtained following the same procedures described in
Example 1, steps 3 and 4, but substituting compound 4 for compound 66 in 32% yield.

[0292] 'H NMR (400 MHz, DMSO de): 9.40 (s, 1H); 7.67 (s, 1H); 7.56 (d, 2H, J=7.6 Hz); 7.51 (s,
1H): 7.42 (d, 2H, J=8.0 Hz); 7.33 (d, 1H, J=5.1Hz); 7.23-7.19 (m, 2H); 7.03 (dd, 1H, J=3.7, 4.9Hz);
6.85 (d, 1H, J=15.7 Hz); 6.76 (d, 1H, J=8.2Hz); 6.08 (dd, 1H; J=5.7, 6.0 Hz ); 5.87 (s, 2H); 5.19
(s, 2H); 4.25 (d, 2H, J=5.9 Hz), 3.63 (s, 6H); 3.49 (s, 3H).

Example 13
CHsz
CHE. H 0
O
P N
CHy H
H,N

N-{2-amino-5-butylphenyl)-4-{[(3,4-dimethoxyphenyl)amino]methyl}benzamide (68) and
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Example 13a
0

<5
Hsc\/\/@/NHZ

N-{2-amino-5-butylphenyl)-4-methylbenzamide
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68: Example 13 69: Example 13a
[0293] A stirred solution of nitrocompound 5 (207 mg; 0.42 mmol) and nickel(ll)chloride
hexahydrate (595 mg; 2.5 mmol) in methanol (6 mL) at 0°C was treated with the solid sodium
borohydride (430 mg; 11.4 mmol) and the mixture stirred at the same temperature for 2h, quenched
with acetone, poured into 5% NH4OH in brine and extracted with dichloromethane. The organic layer
was dried (Na,SO,), filtered and concentrated. After flash chromatography on a silica gel column
(eluent 20% AcOEt in dichloromethane), compound 68 (62 mg; 0.143 mmol, 34%) and 69 (22 mg,
0.078 mmol, 19%) were obtained.

[0294] Compound 68: *H NMR: (400.2 MHz, DMSO) & (ppm): 9.58 (s, 1H); 7.89 (d, J=8.2, 2H):
7.45 (d, J=8.2, 2H); 6.97 (s, 1H); 6.78 (dd, J=2.0; 8.2, 1H); 6.67 (d, J=8.0, 1H); 6.64 (d, J=8.6,
1H); 6.31 (d, J=2.5, 1H); 5.99-5.96 (m, 2H); 4.68 (bs, 2H); 4.29 (d, J=6.3, 2H); 3.65 (s, 3H); 3.58
(s, 3H); 2.43 (t, J=7.4, 2H); 1.49 (m, J=7.4, 2H); 1.30 (m, J=7.4, 2H); 0.89 (t, J=7.4, 3H).

[0295]  Compound 69: *H NMR: (400.2 MHz, DMSO) & (ppm): 9.57 (s, LH); 7.86 (d, J=8.1, 2H);
7.30(d, J=8.1, 2H); 6.78 (dd, J=2.0; 8.0, 1H); 6.68 (d, J=8.0, 1H); 4.67 (bs, 2H); 2.44 (t, J=7.4,
2H); 2.38 (s, 3H); 1.49 (m, J=7.4, 2H); 1.31 (m, J=7.4, 2H); 0.89 (t, J=7.4, 3H).

Example 14

s H N
o: : N NH,
?

N-(2-amino-4-butylphenyl)-4-{[(3,4-dimethoxyphenyl)amino]methyl}benzamide (70) and
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Example 14a
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N-(2-amino-4-butylphenyl)-4-methylbenzamide (71)
[0296]  Following the same procedure as described in Example 13, but substituting the
compound 5 for compound 15 in 53 and 9% yields, respectively.
Scheme 12

NiCl,, NaBH,

oy %f e A
’ 70: Example 14 71: Example 14a
[0297]  Compound 70: *H NMR: (400.2 MHz, DMSO) § (ppm): 9.51 (s, 1H); 7.88 (d, J=8.4, 2H);
7.44.(d, J=8.4, 2H); 7.00 (d, J=8.3, 1H); 6.63 (d, J=8.3, 1H); 6.58 (d, J=2.0, 1H); 6.30 (d, J=2.5,
1H); 5.99-5.96 (m, 2H); 4.79 (bs, 2H); 4.29 (d, J=6.1, 2H): 3.65 (s, 3H); 3.59 (s, 3H); 2.45 t,
J=7.4, 2H); 1.52 (m, J=7.4, 2H); 1.30 (m, J=7.4, 2H): 0.90 (t, J=7.4, 3H).
[0298]  Compound 71: *H NMR: (400.2 MHz, DMSO) & (ppm): 9.51 (s, 1H); 7.85 (d, J=8.0, 2H);
7.28(d, J=8.0, 2H); 7.01 (d, J=8.5, 1H); 6.58 (d, J=2.0, 1H): 6.40 (d, J=2.0, 8.5, 1H); 4.78 (bs,
2H); 2.45 (¢, J=7.4, 2H); 2.38 (s, 3H); 1.53 (m, J=7.4, 2H); 1.31 (m, J=7.4, 2H); 0.90 t, J=7.4,
3H).

Example 15
CHE, OH
O N
CHs; \_O—I{N
H,N

N-[2-amino-5-(3-hydroxyprop-1-yn-1-yl)phenyl]-4-{[(3,4-
dimethoxyphenyl)amino]methyl}benzamide (76)
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76: Example 15
Step 1: 3-{3-Amino-4-nitro-phenyl)-prop-2-yn-1-ol (72)
[0299] A suspension of bromoarene 2 (447mg g; 2.06 mmol); tetrakis(triphenylphosphine)
palladium(0) (145mg, 0.12 mmol) and copper(liodide (143mg, 0.75mmol) in degassed
ethyleneglycol dimethylether (2.5 mL) and triethylamine (1.5 mL), was stirred at room temperature
under nitrogen in the dark for 10 min and then treated with neat prop-2-yn-1-ol (0.7 mL, 12 mmol) (or
any other alkyne of choice, 5 eq.), and the mixture stirred under the same conditions for 48h, diluted
with dichloromethane (50 mL), filtered through a celite pad and concentrated. Purification by flash
chromatography (eluent 50 to 75% AcOEt in hexane) afforded compound 72 (328 mg, 83% yield).
[0300] H NMR: (400.2 MHz, DMSO0) & (ppm): 7.92 (d, J=8.8, 1H); 7.46 (bs, 2H); 7.04 (d,
J=1.7, 1H); 6.57 (dd, J=1.7, 8.8, 1H); 5.41 (t, J=6.1, 1H); 4.30 (d, J=6.1, 2H).

Step 2: 5-[3-(tert-Butyl-diphenyl-silanyloxy)-prop-1-ynyl]-2-nitro-phenylamine (73)

[0301] A solution of alcohol 72 (328 mg, 1.71 mmol) and imidazole (308 mg, 4.5 mmol) in N,N-
dimethylformamide (3 mL) was treated with neat tert-butyl-chloro-diphenyl-silane (0.5 mL, 1.9 mmol)

and the solution stirred under nitrogen for 18h, diluted with ethyl acetate (300 mL), washed with 5%

aqueous KHSO,, then with saturated NaHCOj3 and finally with water, dried (MgS0a), filtered and
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concentrated in vacuum. The crude mixture was purified by flash chromatography (eluent 50% ether
in hexane, then 50% EtOAc in dichloromethane) to give compound 73 (691 mg, 94% yield).

[0302] *H NMR: (400.2 MHz, DMSO) 5 (ppm): 7.91 (d, J=8.8, 1H); 7.68-7-66 (m, 4H) 7.46-7.44
(m, 6H); 7.01 (d, J=1.7, 1H); 6.46 (dd, J=1.7, 8.8, 1H); 4.61 (d, 2H); 1.03 (d, OH).

Step 3: N-{5-[3-(tert-Butyl-diphenyl-silanyloxy)-prop-1-ynyl]-2-nitro-phenyl}-4-[(3,4-
dimethoxy-phenylamino)-methyl]-benzamide (74)

[0303] Following the same procedure as described in Example 1, step 3, but substituting
compound 3 for compound 73 title compound was obtained in 77% yield.

[0304] 'H NMR: (400.2 MHz, DMSO) & (ppm): 10.7 (s, 1H); 7.97 (d, J=8.6, 1H); 7.88 (d, J=8.4,
2H); 7.76 (d, J=1.8, 1H); 7.70-7-67 (m, 4H); 7.52 (d, J=8.4, 2H); 7.47-7-44 (m, 6H); 7.25 (d, J=7.4,
1H); 6.64 (d, J=8.6, 1H); 6.31 (d, J=2.8, 1H); 6.01-5.96 (m, 2H); 4.65 (s, 2H); 4.31 (d, J=6.1, 2H);
3.65 (s, 3H); 3.55 (s, 3H); 1.03 (d, 9H).

Step 4: 4-[(3,4-Dimethoxy-phenylamino)-methyl]-N-[5-(3-hydroxy-prop-1-ynyl)-2-nitro-
phenyli]-benzamide (75)

[0305] A solution of compound 74 (871 mg, 1.24 mmol) in THF (3 mL) was treated with 1.0 M
solution of tetrabutylammonium fluoride in THF (2.0 mL, 2.0.mmol) followed by 70% hydrogen
fluoride in pyridine (0.1 mL), and the solution stirred under nitrogen for 12h, diluted with ethyl acetate
(200 mL) and washed with saturated NaHCO3 (50 mL) and then with water (6x100 mL), dried
(Na,S0,), filtered and concentrated in vacuum. The crude material (647 mg) was pure enough for the

next step without further purification.

Step 5: N-[2-Amino-5-(3-hydroxy-prop-1-ynyl)-phenyl]-4-[(3,4-dimethoxy-phenyl amino)-
methyl]-benzamide (76)

[0306] Following the same procedure as described in Example 1, Step 4, but substituting
compound 5 for compound 75 in 52% yield.

[0307]  'H NMR: (400.2 MHz, DMSO) & (ppm): 9.51 (s, 1H); 7.88 (d, J=8.2, 2H); 7.45 (d, J=8.2,
2H): 7.22 (d, J=1.8, 1H); 6.99 (dd, J=1.8, 8.2, 1H); 6.69 (d, J=8.4, 1H); 6.63 (d, J=8.4, 1H); 6.31
(d, J=2.3, 1H); 5.99-5.96 (m, 2H); 5.30 (s, 2H); 5.19 (d, J=5.9, 1H); 4.29 (d, J=5.9, 2H); 4.23 (d,
J=5.3, 2H); 3.65 (s, 3H); 3.55 (s, 3H).
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Example 16
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N-{2-amino-5-[3-(dimethylamino)prop-1-yn-1-yl]phenyl}-4-{[(3,4-
dimethoxyphenyl)amino]methyl}benzamide (79)

Scheme 14
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0O

Step 1: 5-(3-Dimethylamino-prop-1-ynyl)-2-nitro-phenylamine (77)

[0308] Following the same procedure described in Example 15, step 1 but substituting propargyl
alcohol for N,N-dimethylpropargyl amine, the title compound was obtained in 80% yield.

[0309] 'H NMR: (400.2 MHz, DMSO) & (ppm): 8.02 (d, J=8.8, 1H); 6.87 (d, J=1.6, 1H); 6.69
(dd, J=1.6, 8.8, 1H); 6.18 (bs, 2H); 3.48 (s, 2H); 2.38 (s, 6H).

Step 2: 4-[(3,4-Dimethoxy-phenylamino)-methyl]-N-[5-(3-dimethylamino-prop-1-ynyl)-2-
nitro-phenyl]-benzamide (78)

[0310] Following the same procedure described in Example 15, step 3 but substituting
compound 73 for compound 77, the title compound was obtained in 86% yield.

[0311] 'H NMR: (400.2 MHz, DMSO) & (ppm): 10.74 (s, 1H); 8.0 (d, J=8.4, 2H); 7.88 (d, J=8.4,
2H); 7.83 (d, J=1.8, 1H); 7.52 (d, J=8.4, 2H); 7.41 (dd, J=1.8, 8.4, 1H); 6.64 (d, J=8.6, 1H); 6.31
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(d, J=2.6, 1H); 6.30 (d, J=6.6, 1H); 5.97 (dd, J=2.6, 8.6, 1H); 4.30 (d, J=6.6, 2H); 3.65 (s, 3H);
3.64 (s, 3H); 3.58 (s, 2H); 2.25 (s, 6H).

Step 3: N-[2-Amino-5-(3-dimethylamino-prop-1-ynyl)-phenyl]-4-[(3,4-dimethoxy-
phenylamino)-methyl]-benzamide (79)

[0312] Following the same procedure described in Example 15, step 5 but substituting
compound 75 for compound 78, the title compound 79 was obtained in 63% yield.

[0313] 'HNMR: (400.2 MHz, DMSO) & (ppm): 9.53 (s, 1H); 7.89 (d, J=8.2, 2H); 7.45 (d, J=8.2,
2H); 7.22 (d, J=1.8, 1H); 7.01 (dd, J=1.8, 8.2, 1H); 6.69 (d, J=8.2, 1H); 6.63 (d, J=8.2, 1H); 6.30
(d, J=2.5, 1H); 5.99-5.96 (m, 2H); 5.28 (s, 2H); 4.29 (d, J=6.1, 2H); 3.65 (s, 3H); 3.58 (s, 3H); 3.37
(s, 2H); 2.21 (s, 6H).

Example 17
CHs;
R oH
o]
P NW
CH, HN
HoN

N-[2-amino-5-(3-hydroxypropyl)phenyl]-4-{[(3,4-dimethoxyphenyl)amino]jmethyl}benzamide
(85).
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Scheme 15
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Step 1: 3-(3-Amino-4-nitro-phenyi)-propionaldehyde (80).

[0314]  Asolution of bromoarene 2 (1.544g, 7.11 mmol) (or any haloarene of choice); tri-o-tolyl-
phosphine (280 mg; 0.9 mmol) and tri(dibenzylidene acetone)dipalladium(0) (280 mg; 0.3 mmol) in
N,N-dimethylformamide (6 mL) and ethyl diisopropyl amine (3 mL) was treated with prop-2-en-1-ol (3
mL, 40 mmol) (or any alken-1-ol of choice, 6 eq.) and the solution was stirred at 120° C for 3h under
nitrogen. The reaction mixture was concentrated under high vacuum and the residue was purified by
flash chromatography (eluent 5% MeOH in dichloromethane) to afford the aldehyde 80 (253 mg, 18%
yield).

[0315]  *H NMR: (400.2 MHz, CDCI3) & (ppm): 9.68 (t, J)=0.8, 1H); 7.89 (d, J=8.7, 1H); 6.51 (d,
J=1.6, 1H); 6.39 (dd, J=2.0, 8.7, 1H); 6.02 (bs, 2H); 2.78 (t, J=6.7, 2H); 2.69 (m, J=0.8, 6.7, 2H).

Step 2: 3-(3-Amino-4-nitro-phenyl)-propan-1-ol (81).

[0316] A solution of aldehyde 80 (253 mg, 1.3 mmol) in tetrahydrofurane (1 mL) and propan-2-ol
(2 mL) was treated with solid sodium borohydride (175 mg, 4.6 mmol) and stirred at -5° C for 15
min. Acetone (5 mL) was added, stirred at the same temperature for 10 min and then diluted with

249



WO 2005/030705 PCT/US2004/031591

ethyl acetate (100 mL), washed with 5% KHSO, in water, then saturated NaHCO; and finally with
water, dried (MgSO.), and used for the next step without further purification.

[0317]  'H NMR: (400.2 MHz, CDCI3) & (ppm): 8.01 (d, J=8.8, 1H); 6.64 (d, J=1.8, 1H); 6.54
(dd, J=1.8, 8.8, 1H); 6.18 (bs, 2H); 3.69 (t, J=7.2, 2H); 2.68 (t, J=7.2, 2H); 1.91 (m, J=7.2, 2H).

Step 3: 5-[3-(tert-Butyl-diphenyl-silanyloxy)-propyl]-2-nitro-phenylamine (82)

[0318]  Following the same procedure described in Example 15, step 2 but substituting
compound 72 for compound 81, the title compound was obtained in 78% yield.

[0319]  'HNMR: (400.2 MHz, CDCI3) 5 (ppm): 7.99 (d, J=8.8, 1H); 7.73 (d, J=1.6, 1H); 7.65-
7.63 (m, 4H); 7.46-7.37 (m, 6H); 6.49 (dd, J=1.6, 8.8, 1H); 4.02 (bs, 2H); 3.71 {t, J=7.4, 2H): 2.69
(t, )=7.2, 2H); 1.87 (m, J=7.2, 2H); 1.10 (s, 9H).

Step 4: N-{5-[3-(tert-Butyl-diphenyl-silanyloxy)-propyl]-2-nitro-phenyl}-4-[(3,4-dimethoxy-
phenylamino)-methyl]-benzamide (83)

[0320]  Following the same procedure described in Example 15, step 3 but substituting
compound 73 for compound 82, the title compound was obtained in 71% yield.

[0321]  *H NMR: (400.2 MHz, CDCI3) & (ppm): 11.3 (s, 1H); 8.75 (d, J=2.0, 1H); 8.61 (d, J=8.6,
1H); 7.86 (d, J=8.4, 2H); 7.57-7.54 (m, 4H); 7.44 (d, J=8.4, 2H); 7.34-7.27 (m, 6H); 6.88 (dd,
J=2.0, 8.4, 1H); 6.62 (d, J= 8.6, 1H); 6.21 (d, J=2.5, 1H); 6.08 (dd, J=2.5, 8.6, 1H); 4.32 (s, 2H);
3.72 (s, 3H); 3.71 (s, 3H); 3.62 (t, J=7.4, 2H); 2.76 (t, J=7.2, 2H); 1.84 (m, J=7.2, 2H); 0.99 (s,
9H).

Step 5: 4-[(3,4-Dimethoxy-phenylamino)-methyl]—N-[5-(3-hydroxy-propyl)-2-nitro-pheny|]-
benzamide (84)

[0322] Following the same procedure described in Example 15, step 4 but subsfituting
compound 74 for compound 83, the title compound was obtained in 99% yield.

[0323]  'H NMR: (400.2 MHz, CDCI3) & (ppm): 11.4 (s, 1H); 8.86 (d, J=2.0, 1H): 8.21 (d, J=8.6,
1H); 7.95 (d, J=8.4, 2H); 7.57 (d, J=8.4, 2H); 7.07 (dd, J=2.0, 8.6, 1H); 6.74 (d, J= 8.6, 1H): 6.42
(d, J=2.3, 1H); 6.31 (d, J= 8.6, 1H); 4.43 (s, 2H); 3.83 (s, 3H); 3.82 (s, 3H); 3.74 (t, J=7.4, 2H);
2.87 (t, J=7.2, 2H); 2.01 (m, J=7.2, 2H); 1.62 (bs, 1H).
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Step 6: N-[2-Amino-5-(3-hydroxy-propyl)-phenyl]-4-[(3,4-dimethoxy-pheny|amino)-methyl]—
benzamide (85)

[0324]  Following the same procedure described in Example 15, step 5 but substituting
compound 75 for compound 84, the title compound was obtained in 62% yield.

[0325]  'H NMR: (400.2 MHz, CDCI3) & (ppm): 9.58 (s, 1H); 7.89 (d, J=8.1, 2H); 7.45 (d, J=8.1,
2H); 6.98 (s, 1H); 6.78 (dd, J=1.8, 8.0, 1H); 6.67 (d, J=8.0, 1H); 6.64 (d, J=8.6, 1H); 6.31 (d,
J=2.5, 1H); 5.98 (m, 1H); 4.68 (bs, 2H); 4.40 (t, J=5.1, 1H); 4.29 (d, J=6.4, 2H); 3.65 (s, 3H); 3.58
(s, 3H); 3.37 (dt, J=5.1, 7.6, 2H); 2.46 (t, J=7.6, 2H); 1.65 (m, J=7.2, 2H).

Example 18

CH; HoN
o e}
OONH o\

HN

H,N

N-{2-amino-5-[(1 E)-3-amino-3-oxoprop-1-en-1-yllphenyl}-4-{ [(3,4-
dimethoxyphenyl)amino]methyl}benzamide (88)
Scheme 16
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Step 1: N-(3-Bromo-2-nitro-phenyl)-4-[(3,4-dimethoxy-phenylamino)-methyl]-benzamide
(86) |

[0326]  Following the same procedure as described in Example 1 step 3 but substituting
compound 3 for compound 2, the title compound was obtained, which was used without further
purification.

[0327]  'H NMR: (400.2 MHz, DMSO) & (ppm): 10.4 (s, 1H); 8.08 (d, J=2.2, 1H); 7.96 (d, J=8.6,
1H); 7.87 (d, J=8.4, 2H); 7.60 (dd, J=2.2, 8.6, 1H); 7.52 (d, J=8.4, 2H); 6.64 (d, J=8.4, 1H); 6.30
(d, J=2.5, 1H); 5.97 (m, 2H); 4.31 (d, J=6.1, 2H); 3.65 (s, 3H); 3.58 (s, 3H).

Step 2: N-(2-Amino-5-bromo-phenyl)-4-[(3,4-dimethoxy-phenylamino)-methyl]-benzamide
(87).

[0328]  Following the same procedure described in Example 1, step 4 but substituting compound
5 for compound 86, the title compound was obtained in 28% vield (over two steps).

[0329]  'H NMR: (400.2 MHz, DMSO) & (ppm): 9.58 (s, 1H), 7.89 (d, J = 8.2 Hz, 2H), 7.46 (d, J
=8.4Hz, 2H),7.35(d, J = 2.3 Hz, 1H), 7.08 (dd, J = 8.4, 2.3 Hz, 1H), 6.70 (d, J = 8.6 Hz, 1H),
6.64 (d, J = 8.6 Hz, 1H), 6.31 (d, J = 2.5 Hz, 1H), 5.99-5.96 (m, 2H), 5.12 (s, 2H), 4.29 (d, J = 6.1
Hz, 2H), 3.65 (s, 3H), 3.58 (s, 3H).

Step 3: N-[2-Amino-5-(2-carbamoyl-vinyl)-phenyl]-4-[(3,4-dimethoxy-phenylamino)-methyl]-

benzamide (88)

[0330] Following the same procedure described in Example 17, step 1 but substituting

compound 2 for compound 87, the title compound was obtained in 18% yield. l

[0331]  'H NMR: (400.2 MHz, DMSO) & (ppm): 9.57 (s, 1H), 7.91 (d, J = 8.2 Hz, 2H), 7.46 (d, J

= 8.2 Hz, 2H), 7.38 (d, J = 2.0 Hz, 1H), 7.32 (bs, 1H); 7.23 (d, J = 16 Hz, 1H), 7.15 (dd, J = 2.0,

8.4 Hz, 1H); 6.82 (bs, 1H); 6.74 (d, J = 8.4 Hz, 1H), 6.64 (d, J = 8.6 Hz, 1H), 6.32 (m, 1H), 6.29 (d,

J =16 Hz, 1H), 5.98 (m, 2H), 5.39 (bs, 2H), 4.30 (d, J = 6.1 Hz, 2H), 3.66 (s, 3H), 3.59 (s, 3H).
Examples 19
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N-(2-Amino-5-(2-((tert-butyldimethylsilyloxy)methyl)thiophen-3-yl)phenyl)-4-
methoxybenzamide (93) and

Example 20

&@x@

N-{2-amino-5-(2-(hydroxymethyl)thiophen-3-yl)phenyl)-4-methoxybenzamide (94)

Scheme 17
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Step 1. (3-(3-amino-4-nitrophenyl)thiophen-2-yl)methanol (90)

[0332] A suspension of the aldehyde 89 (500 mg, 3.21 mmol) and sodium borohydride (121
mg, 3.21 mmol) in isopropanol (5 ml) was stirred at 0°C during 3 h. The excess of hydride was
quenched with acetone, and the solvent was evaporated. A suspension of the resulting boronic acid
(or any other boronic acid), 5-bromo-2-nitroaniline (2) (697 mg, 3.21 mmol) (scheme 1, Example 1)
POT (305 mg, 1.00 mmol), Pd(PPhs)s (241 mg, 0.209 mmol) and K,CO3 (1.33 g, 9.63 mmol) in DME
(12 ml) and water (4 ml) was stirred during 16 h at 80°C. The solvent was evaporated; ethyl acetate
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was added and washed with saturated solution of NaCl. The organic layer was dried over MgSO,,
filtered and concentrated. After purification by flash chromatography on silica gel (eluent 40% EtOAc
in Hexanes), 605 mg (75%) of compound 90 was obtained as a orange oil. *H NMR: (400 MHz,
DMSO0) & (ppm): 7.98 (d, J = 9.0 Hz, 1H), 7.52 (d, J = 5.3 Hz, 1H), 7.44 (s, 2H), 7.15(d, J = 5.3 Hz,
1H), 7.02(d, J = 1.8 Hz, 1H), 6.73 (dd, J = 9.0, 2.0 Hz, 1H), 5.72(t, J = 5.4 Hz, 1H), 4.70 (d, J =
5.5 Hz, 2H).

Step 2. 5-(2-((tert-butyldimethylsiIyIoxy)methyl)thiophen-3-yl)-2-nitrobenzenamine (91)
[0333] A solution of 90 (600 mg, 2.39 mmol), imidazole (245 mg, 3.60 mmol) and TBDMSCI
(543 mg, 3.60 mmol) in DMF (20 ml) was stirred at room temperature during 16 h. The solvent was
evaporated, ethyl acetate was added and washed with saturated solution of NaCl. The organic layer
was dried over MgSOQ,, filtered and concentrated. The residue was purified by flash chromatography
(eluent 5-10% EtOAc in hexanes) to afford 674 mg (77%) of compound 91 as a yellow oil. H NMR:
(400 MHz, DMSO) & (ppm): 7.97 (d, J = 8.8 Hz, 1H), 7.53 (d, J = 5.1 Hz, 1H), 7.45 (s, 2H), 7.15 (d,
J=5.3Hz, 1H), 6.98 (d, J = 1.8 Hz, 1H), 6.70 (dd, J = 8.8, 2.0 Hz, 1H), 4.91 (s, 2H), 0.89 (s, 9H),
0.07 (s, 6H).

Step 3.5 N-(5-(2-((tert-Butyldimethylsilyloxy)methyl)thiophen-3-yl)-2-nitr0phenyl)-4-
methoxybenzamide (92)

[0334] A solution of 91 (636 mg, 1.74 mmol) and 4-methoxybenzoyl chloride (446 mg, 2.62
mmol) in pyridine (10 ml) was stirred at room temperature during 16 h. The solvent was evaporated,
ethyl acetate was added and washed with a saturated solution of NH,4Cl and then with a saturated
solution NaCl. The organic layer was dried over MgSO0y, filtered and concentrated. After purification
by flash chromatography on silica gel (eluent 5-10% EtOAc in Hexanes), 804 mg (93%) of compound
92 was obtained as a yellow oil. *H NMR: (400 MHz, DMSO) & {(ppm): 10.64 (s, 1H), 8.05 (d, J = 8.6
Hz, 1H), 7.95-7.93 (m, 3H), 7.59 (d, J = 5.3 Hz, 1H), 7.46 (dd, J = 8.6, 2.0 Hz, 1H), 7.28 (d, J =
5.3 Hz, 1H), 7.10 (dt, J = 9.0, 2.2 Hz, 2H), 4.95 (s, 2H), 3.85 (s, 3H), 0.88 (s, 9H), 0.09 (s, 6H).

Step 4. N-(2-Amino-5-(2-((tert-butyldimethylsilyloxy)methyl)thiophen—3-yl)phenyl)-4-
methoxybenzamide (93) and N-(2-amino-5-(2-(hydroxymethyl)thiophen-3-yl)phenyl)-4-
methoxybenzamide (94)
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[0335] A suspension of 92 (800 mg, 1.60 mmol), SnCly2H,0 (2.17 g, 9.63 mmol) and NH,0Ac
(1.23 g, 16.0 mmol) in a 1:1:1 mixture of MeOH/THF Awater was stirred at room temperature during
16 h. Tin salts were filtered out and rinsed with EtOAc. The solvent was evaporated, ethyl acetate
was added and washed with a saturated solution of NaHCO; and then with a saturated solution NaCl.
The organic layer was dried OVER MgSO,, filtered and concentrated. After purification by flash
chromatography on silica gel (eluent 0.5-5% MeOH in DCM), 200 mg (27%) of compound 93 was
obtained as a beige powder and 92 mg (16%) of compound 94 was obtained as a beige powder.
[0336] Compound 93: 'H NMR: (DMSO) s {ppm); 9.54 (s, IH), 7.96 (d, J = 8.8 Hz, 2H), 7.43 (d,
J=5.1Hz, 1H), 7.28 (d, J = 1.8 Hz, 1H), 7.09-7.02 (m, 4H), 6.81 (d, J = 8.2 Hz, 1H), 5.05 (s, 2H),
4.82 (s, 2H), 3.83 (s, 3H), 0.87 (s, 9H), 0.06 (s, 6H). MS: (calc.) 468.2; (obt.) 491.2 (M+Na)*.
[0337]  Compound 94: 'H NMR: (DMSO) & (ppm): 9.57 (s, 1H), 7.96 (d, J = 8.8 Hz, 2H), 7.40 (d,
J=5.1Hz, 1H), 7.23 (d, J = 1.8 Hz, 1H), 7.09-7.02 (m, 4H), 6.81 (d, J = 8.0 Hz, 1H), 5.51 (t, J =
5.4 Hz, 1H), 5.01 (s, 2H), 4.64 (d, J = 5.3 HZ,«‘ZH), 3.83 (s, 3H). MS: (calc.) 354.1; (obt.) 354.1
(M+Na)*,

Examples 21
O/
a°
/
Na
CL,
NHCQ)

N-(2-Amino-5-(4-((tert-butyldimethylsilyloxy)methyl)phenyl)phenyl)—4-((3,4-
dimethoxyphenylamino)methyl)benzamide (99) and
Example 21-1

O/

t ,O\
HO O N
H
/\‘\(NWKQ/\H
‘ NHo

N-(2-amino-5-(4-(hydroxymethyl)phenyl)phenyl)-4-((3,4-
dimethoxyphenylamino)methyl)benzamide (100)

255



WO 2005/030705 PCT/US2004/031591

Scheme 18
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100: Example 21-1 OH

Steps 1 and 2. 2-Nitro--5-((4-(tert-butyldimethylsilyloxy)methyl)phenyl)aniline (97)
[0338] The compound 97 was obtained following the same procedure as for the Examples 19
and 20, steps 1 and 2 (scheme 17) in 78% vield. 'H NMR: (400 MHz, DMSO) & (ppm): 8.01 (d, J =
9.0 Hz, 1H), 7.61 (d, J = 8.2 Hz, 2H), 7.46 (s, 2H), 7.41 (d, J = 8.0 Hz, 2H), 7.27 (d, J = 2.0 Hz,
1H), 6.91 (dd, J = 9.0, 2.0 Hz, 1H), 0.92 (s, 9H), 0.11 (s, 6H).

Step 3. N-(2-nitro-5-(4-((tert-butyldimethylsilyloxy)methyl)phenyl)phenyl)-4-((3,4-
dimethoxyphenylamino)methyl)benzamide (98)

[0339] The compound 98 was obtained following the same procedure as in the Example 1, step

3 (scheme 1) in 28% yield. *H NMR: (DMSO) & (ppm): 10.77 (s, 1H), 8.14 (d, J = 2.0 Hz, 1H), 8.09
(d, J = 8.6 Hz, 2H), 7.91 (d, J = 8.4 Hz, 2H), 7.72 (d, J = 8.2 Hz, 2H), 7.68 (dd, J = 8.6, 2.2 Hz,

1H), 7.53 (d, J = 8.4 Hz, 2H), 7.45 (d, J = 8.4 Hz, 2H), 6.65 (d, J = 8.6 Hz, 2H), 5.99-5.97 (m, 2H),

4,78 (s, 2H), 4.32 (d, J = 6.3 Hz, 2H), 3.66 (s, 3H), 3.59 (s, 3H), 0.93 (s, 9H), 0.11 (s, 6H).

Step 4. N-(2-amino-5-(4-((tert-butyldimethylsilyloxy)methyl)phenyl)phenyl)-4-((3,4-
dimethoxyphenylamino)methyl)benzamide (99) and N-(2-amino-5-(4-
(hydroxymethyl)phenyl)phenyl)-4-((3,4-dimethoxyphenylamino)methyl)benzamide (100)
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[0340] The compounds 99 and 100 were obtained following the same procedure as in
Examples 19 and 20, step 4 (scheme 17).
[0341]  Compound 99: 'H NMR: (DMSO) & (ppm): 9.66 (s, 1H), 7.93 (d, J = 8.0 Hz, 2H), 7.52-
7.46 (m, 5H), 7.31-7.29 (m, 3H), 6.84 (d, J = 7.6 Hz, 1H), 6.64 (d, J = 8.6 Hz, 1H), 6.32 (s, 1H),
6.00-5.98 (m, 2H), 5.06 (s, 2H), 4.70 (s, 2H), 4.30 (d, J = 5.9 Hz, 2H), 3.66 (s, 3H), 3.59 (s, 3H),
0.91 (s, 9H), 0.10 (s, 6H). MS: (calc.) 597.2 (obt.) 598.5 (MH)*.
[0342] Compound 100: *H NMR: (DMSO) & (ppm): 9.67 (s, 1H), 7.93 (d, J = 7.8 Hz, 2H), 7.50-
7.46 (m, 5H), 7.31-7.29 (m, 3H), 6.84 (d, J = 8.0 Hz, 1H), 6.64 (d, J = 8.4 Hz, 1H), 6.32 (d, J = 2.0
Hz, 1H), 6.00-5.98 (m, 2H), 5.15 (t, J = 5.5 Hz, 1H), 5.06 (s, 2H), 4.49 (d, J = 5.7 Hz, 2H), 4.31 (d,
J=5.9Hz, 2H), 3.66 (s, 3H), 3.59 (s, 3H). MS: (calc.) 483.2: (obt.) 484.4 (MH)*,

Examples 22

gewec

N-(2-Amino-5-(4-methoxycarbonylphenyl)phenyl)—4—methoxybenzamide (104) and
Example 23

g =Se¥ey

N-(2-Amino-5-(4-carboxyphenyl)phenyl)-4-methoxybenzamide (105)

257



WO 2005/030705 PCT/US2004/031591

Scheme 19
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Step 1.-2-Nitro-5-(4-methoxycarbonylphenyl)aniline (102)

[0343]  The compound 102 was obtained following the same procedure as in Example 19 and
20, step 1 (scheme 17) but substituting the boronic acid 89 for the boronic acid 101 in 70% yield.
'H NMR: (400 MHz, DMSO) & (ppm): 8.07-8.04 (m, 3H), 7.78 (d, J = 8.2 Hz, 2H), 7.50 (s, 2H), 7.34
(d, J = 2.0 Hz, 1H), 6.96 (dd, J = 9.0, 2.2 Hz, 1H), 3.88 (s, 3H).

Step 2. N-(2-Nitro-5-(4-methoxycarbonylphenyl)phenyl)-4-methoxybenzamide (103)
[0344] A suspension of 102 (599 mg, 2.20 mmol), NaH 60% (141 mg, 3.52 mmol) and 4-
methoxybenzoyl chloride (450 mg, 2.64 mmol) in pyridine (5 ml) and DMF (12 ml) was stirred at
room temperature during 48 h. The solid was filtered out and rinsed with MeOH to give 584 mg
(82%) of the title compound 103 as a yellow solid. 'H NMR: (400 MHz, DMSO) & (ppm): 10.72 (s,
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1H), 8.13-8.08 (m, 3H), 7.96 (d, J = 8.8 Hz, 2H), 7.90 (d, J = 8.6 Hz, 2H), 7.74 (dd, J = 8.6, 2.2
Hz, 1H), 7.11 (d, J = 8.8 Hz, 1H), 3.89 (s, 3H), 3.86 (s, 3H).

Step 3. N-(2-Amino-5-(4-methoxycarbonylphenyl)phenyl)-4-methoxybenzamide (104)
[0345]  The compound 104 was obtained following the same procedure as in Example 19 and
20, step 4 (scheme 17) in 10% yield. 'H NMR: (DMSO) & (ppm): 9.61 (s, 1H), 7.98 (d, J = 8.8, Hz,
2H), 7.95(d, J = 8.4 Hz, 2H), 7.71,(d, J = 8.4 Hz, 2H), 7.60 (d, J = 2.2 Hz, 1H), 7.43 (dd, J = 8.4,
2.2 Hz, 1H), 7.04 (d, J = 8.8 Hz, 2H), 6.86 (d, J = 8.4 Hz, 1H), 5.27 (sb, 2H), 3.85 (s, 3H), 3.84
(s, 3H). MS: (calc.) 376.1; (obt.) 377.1 (MH)*.

Step 4, N-(2-Amino-5-(4-carboxyphenyl)phenyl)-4-methoxybenzamide (105)

[0346] A solution of 104 (44 mg, 0.117) and NaOH 1M (0.24 ml, 0.24 mmol) in THF (1 ml) and
water (1 ml) was stirred 48 h at 40°C. HC| 1M was added and the precipitate was filtered out. The
solid was further purified by flash chromatography (eluent 3-5% MeOH in DCM), to give the compound
105 (34 mg, 80% yield). 'H NMR: (DMSO) & (ppm): 9.61 (s, 1H), 7.98 (d, J = 8.6 Hz, 2H), 7.93 (d, J
= 8.2 Hz, 2H), 7.66 (d, J = 8.2 Hz, 2H), 7.58 (d, J = 2.0 Hz, 1H), 7.40 (dd, J = 8.2, 2.0 Hz, 1H),
7.04 (d, J =8.8Hz, 2H), 6.86 (d, J = 8.4 Hz, 1H), 5.23 (s, 2H), 3.84 (s, 3H). MS: (calc.) 362.1;
(obt.) 363.1 (MH)*.

Example 24

/

(0]

0]
0
/ o)
NH
NH,

Methyl 4-amino-3-(4-methoxybenzamido)benzoate
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Scheme 20
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Step 1. Methyl 4-amino-3-(4-methoxybenzamido)benzoate (107)

[0347]  Asolution of 4methoxybenzoyl chloride (1.03 g, 6.02 mmol) in CHsCN (6 ml) was added
drop wise to a solution of methyl 3,4-diaminobenzoate (106) (1.00 g, 6.02 mmol) and pyridine (0.49
ml, 6.02 mmol) in CHsCN (25 ml) at 0°C. The reaction mixture was stirred for 3 h at 0°C and the
solvent was evaporated. Ethyl acetate was added and the organic layer was washed successively
with saturated solutions of NH,Cl, NaHCO; and NaCl, dried over MgS0s, filtered and concentrated.
After purification by flash chromatography on silica gel (eluent 1-3% MeOH in DCM), 1.03 g (56%) of
compound 107 was obtained as a off white solid. *H NMR: (DMSO) § (ppm): 9.51 (s, 1H), 7.96 (d, J
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=8.8Hz, 2H), 7.75 (d, J = 2.0 Hz, 1H), 7.56 (dd, J = 8.4, 2.0 Hz, 1H), 7.03 (d, J = 9.0 Hz, 2H),
6.75(d, J = 8.4 Hz, 1H), 5.80 (s, 2H), 3.83 (s, 3H), 3.75 (s, 3H). MS: (calc.) 300.1; (obt.) 301.1
(MH)*.

Example 25

/
o]

HO
O
NH

NH,

4-Amino-3-{4-methoxybenzamido)benzoic acid (108)

Step 1. 4-Amino-3-(4-methoxybenzamido)benzoic acid (108)
[0348] A suspension of 107 (400 mg, 1.33 mmol) and 1M NaOH (2.7 ml, 2.66 mmol) in 1:1
THF:MeOH (6 ml) was heated at 50°C for 16 h. HCI 1M was added to reach pH = 4 and the solid was
filtered to give 370 mg (97%) of compound 108 as a white solid. *H NMR: (DMSO0) & (ppm): 9.52 (s,
1H), 7.96 (d, J = 8.8 Hz, 2H), 7.71 (d, J = 2.0 Hz, 1H), 7.54 (dd, J = 8.4, 2.0 Hz, 1H), 7.02(d, J =
9.0 Hz, 2H), 6.74 (d, J = 8.4 Hz, 1H), 5.69 (s, 2H), 3.83 (s, 3H). MS: (calc.) 361.1; (obt.) 362.3
(MH)*.

Example 26

/
o]

NH
0
0
NH

NH,
N-(2-amino-5-carbamoylphenyl)-4-methoxybenzamide (109)
Step 1. N-{2-amino-5-carbamoylphenyl)-4-methoxybenzamide (109)
[0349] A solution of 108 (200 mg, 0.70 mmol), NHCI (74 mg, 1.40 mmol), HOBT-hydrate (104
mg, 0.77 mmol), EDC (119 mg, 0.77 mmol) and Et3N (0.29 ml, 2.1 mmol) in DMF (3 ml) was stirred

for 16 h at room temperature. The solvent was evaporated, ethyl acetate was added and the organic
layer was washed successively with saturated solutions of NH,Cl, NaHCO3 and NaCl, dried over

261



WO 2005/030705 PCT/US2004/031591

MgSQ,, filtered and concentrated. The crude product was triturated in ethyl acetate and filtered to
give the title compound 109 (60 mg, 30%). 'H NMR: (DMSO) & (ppm): 9.57 (s, 1H), 7.96 (d, J = 8.8
Hz, 2H), 7.67 (d, J = 2.2 Hz, 1H), 7.59 (sb, 1H), 7.52 (dd, J = 8.2, 2.0 Hz, 1H), 7.02 (d, J = 8.8 Hz,
2H), 6.90 (sb, 1H), 6.72 (d, J = 8.4 Hz, 1H), 5.41 (s, 2H), 3.83 (s, 3H). MS: (calc.) 285.1; (obt.)
286.1 (MH)*.

Example 27
HoN

HN
O
NH

O
/

N-(2-amino-5-phenylcarbamoylphenyl)-4-methoxybenzamide (112)

Step 1. 4-(tert-Butoxycarbonyl)-3-(4-methoxybenzamido)benzoic acid (110)

[0350] A solution of 108 (700 mg, 2.45 mmol), Boc,0 (801 mg, 3.67 mmol) and EtsN (0.51 ml,
3.67 mmol) in 2:1 dioxane : water (15 ml) was stirred-for 16 h at room temperature. The solvent was
concentrated and HCI 1 M was added to reach a pH = 5. The precipitate was filtered to give 736 mg
(78%) of the title compound 110 as a beige solid. 'H NMR: (DMSO) s (ppm): 9.81 (s, 1H), 8.87 (s,
1H), 8.02 (d, J = 1.6 Hz, 1H), 7.95 (dt, J = 9.0, 2.2 Hz, 2H), 7.75-7.74 (m, 2H), 7.07 (dt, J = 9.0,
2.2 Hz, 2H), 3.84 (s, 3H), 1.46 (s, 9H).

Step 2. tert-Butyl 2-(4-methoxybenzamido)-4-(phenyl6arbamoyl)phenylcarbamate (111)
[0351] A solution of 110 (373 mg, 0.965 mmol), aniline (0.11 ml, 1.16 mmol), BOP (640 mg,
1.45 mmol) and Et3N (0.40 ml, 1.45 mmol) in DMF (3 ml) was stirred during 16 h at room
temperature. The solvent was evaporated, ethyl acetate was added and the organic layer was
washéd with saturated solutions of NH,CI, NaHCO5 and NaCl, dried over MgSQ,, filtered and
concentrated. After purification by flash chromatography on silica gel (eluent 30-40% AcOEt in
hexane), 352 mg (79%) of compound 111 was obtained as a white solid. 'H NMR: (DMSO) & (ppm):
10.17 (s, 1H), 9.86 (s, 1H), 8.83 (s, 1H), 7.97 (dt, J = 9.0, 2.2 Hz, 2H), 7.84-7.73 (m, 4H), 7.35-
7.31 {m, 2H), 7.10-7.05 (m, 3H), 3.85 (s, 3H), 1.47 (s, OH).
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Step 3. N-{2-amino-5-phenylcarbamoylphenyl)-4-methoxybenzamide (112)
[0352] A solution of 111 (343 mg, 0.743 mmol) and TFA (0.5 ml) in DCM (3 ml) was stirred for
16 h at room temperature. The solvent was evaporated and the solid was purified by flash
chromatography (eluent 2-3% MeOH / DCM) to afford the title compound 112 as an off-white solid
(230 mg, 86% yield). *H NMR: (DMSO) & (ppm): 9.83 (s, 1H), 9.62 (s, 1H), 7.99 (d, J = 8.8 Hz, 2H),
7.82(d,J=2.0Hz, 1H), 7.73 (dd, J = 8.8, 1.2 Hz, 2H), 7.67 (dd, J = 8.4, 2.2 Hz, 1H), 7.31-7.27
(m, 2H), 7.05-7.01 (m, 3H), 6.80 (d, J = 8.4 Hz, 1H), 3.84 (s, 3H). MS: (calc.) 361.1; (obt.) 362.1
(MH)*.

Example 28

HaN
/©)LH:©\Br
™0

N-{2-amino-5-bromo-phenyl)-4-methoxy-benzamide (114)

263



WO 2005/030705 PCT/US2004/031591
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Steps 1 and 2. N-(2-Amino-5-bromo-phenyl)-4-methoxy-benzamide (114)

[0353] In aflame dried, round bottom flask, 5-bromo-2-nitro-aniline (2) (10.66 g, 49.09 mmol),
(scheme 1, Example 1), and 4-methoxybenzoy! chloride (8.37 g, 49.09 mmol) were added. The
mixture was heated to 90°C. The melted solids were stirred overnight to give a yellow-brown solid.
THF (250 mL) was then added and the solution was treated with SnCly2H;0 (55.38 g, 245.45 mmol,
5.0 eq) and stirred at room temperature for 2 hrs. Approx. half of the THF was evaporated then 200
mL of EtOAc and 100 mL sat. NaHCO; were added. The precipitated tin salt was taken out by
filtration and a work-up was done on the filtrate with EtOAc. The combined organic layers were
washed with water and brine and dried over MgS0,4. Most of the EtOAc was evaporated then hexane
was added and the precipitate was collected by filtration to give the title compound 114 as a beige
powder (13.40 g, 85% yield). *H NMR (DMSO-ds) 8(ppm): 9.52 (s, 1H), 7.93 (d, J=9.0 Hz, 2H), 7.34
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(d, J=2.3 Hz, 1H), 7.08 (dd, J=8.6, 2.3 Hz, 1H), 7.02 (d, J=9.0 Hz, 2H), 6.71 (d, J=8.6 Hz, 1H),
5.10 (s, 2H), 3.82 (s, 3H).
Example 29

gN O
Soanace

N-(2-amino-5-(3-chloro-4-fluorophenyl)phenyl)-4-methoxybenzamide (115)

Step 1. N-(2-Amino-5-(3-chloro-4-fluorophenyl)phenyl)-4-methoxybenzamide (115)
[0354] The compound 115 was obtained following the same Suzuki coupling procedure as in
Examples 19 and 20 step 1 (scheme17) in 84% yield. 'H NMR: (DMSO) & (ppm): 9.59 (s, 1H), 7.97
(d,J = 8.8 Hz, 2H), 7.71 (dd, J = 7.2, 2.3 Hz, 1H), 7.56-7.52 (m, 1H), 7.51 (d, J = 2.2 Hz, 1H),
7.40 (t, J= 9.0 1H), 7.33(dd, J = 8.2, 2.3, 1H), 7.04 (d, J = 9.0 Hz, 2H), 6.84 (d, J = 8.4 Hz, 1H),
5.16 (sb, 2H), 3.84 (s, 3H). MS: (calc.) 370.1; (obt.) 371.1 (MH)".

Example 30
O—

H
i’ Q N
.B
AL
NH,
N-[2-Amino-5-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]-4-methoxy-benzamide (116)

Step 1. N-[2-Amino-5-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]-4-methoxy-
benzamide (116)

[0355] Ina 75 mL pressure vessel, N{(2-amino-5-bromo-phenyl)-4-methoxy-benzamide (114)
(2.95 g, 9.19 mmol.), bis(pinacolato)diboron (2.80 g, 11.03 mmol) and THF (25 mL) were added.
Air was then removed by vacuum and then the vessel was purged with nitrogen. Pd{P(tBu)s), (0.070
g, 0.14 mmol), Pdy(dba)s (0.063 g, 0.07 mmol) and KF (1.76 g, 30.34 mmol, 3.3 eq.) were then
added and the air was removed after each addition. The pressure vessel was sealed and the mixture
was stirred at 50 °C for a week. The two palladium catalysts were added again after 2 and 4 days.
After completion of the reaction, the mixture was extracted with EtOAc. The combined organic layers
were rinsed with water and brine and concentrated. The obtained oil was then purified by column

chromatography on silica gel with EtOAc / hexane (50:50) to give the title compound 116 as a pale
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yellow solid (1.53 g, 45%). 'H NMR (DMSO-dg) 8(ppm): 9.47 (s, 1H), 7.95 (d, J=8.8 Hz, 2H), 7.41 (d,
J=1.4 Hz, 1H), 7.24 (dd, J=7.8, 1.4 Hz, 1H), 7.01 (d, J=8.8 Hz, 2H), 6.70 (d, J=7.8 Hz, 1H), 5.31
(s, 2H), 3.82 (s, 3H), 1.25 (s, 12H).

Example 31

o)
O h
H
N
O o]

NH,

N-(4"-Acetyl-4-amino-biphenyl-3-yl})-4-methoxy-benzamide (117)
Step 1. N-(4'-Acety|-4-amino-biphenyl-3-y|)-4-methoxy-benzamide (117)
[0356] Ina pressure vessel, N-[2-Amino-5-(4,4,5,5-tetramethyl-[1,3,2]dioxaboroIan-2-yl)-pheny|]-4-
methoxy-benzamide (116) (170 mg, 0.462 mmol), 1{4-bromophenyl)ethanone (184 mg, 0.923
mmol), (or any aryl bromide from the tables below), DME (4.6 mL per mmol of 116) and H,0 (2.15
mL per mmol of 116) were added. Air was then removed by vacuum and then the vessel was purged
with nitrogen. Pd(PPhs) (27mg, 0.023 mmol, 0.05 eq.) and Na,CO; (147 mg, 1.38 mmol, 3.0 eq.)
were then added and oxygen was removed after each addition. The pressure vessel was sealed and
the mixture was stirred at 75 °C overnight. The mixture was cooled at room temp., water was added
and the mixture was extracted with EtOAc. The combined organic layers were rinsed with brine, dried
over MgS0O, and concentrated to give 42 mg (25%) of the title compound 117. *H NMR (DMSO-d¢)
d(ppm): 9.61 (s, 1H), 7.96 (dd, J=12.8, 8.8 Hz, 4H), 7.70 (d, J=8.8 Hz, 2H), 7.60 (d, J=2.1 Hz, 1H),
7.42 (dd, J=8.4, 2.3 Hz, 1H), 7.04 (d, J=8.8 Hz, 2H), 6.86 (d, J=8.2 Hz, 1H), 5.26 (s, 2H), 3.84 (s,
3H), 2.58 (s, 3H). MS (m/z): 360.41 (calc) 361.1 (MH-+) (found).

Table 3a
Commercially Commercially
available aryl Example Cmpd available aryl Example Ccmpd
bromide bromide
Br A . .
Me 31 117 C[ Sme | 310 1171
5 8
Br 117aa Br OH
\© 3laa \©/V 3tmm | 117mm
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Non-commercial
aryl bromide

Exampl

Synthetic procedure

3lww

Br\Es)_<o LIA|H4 Br S OMe
l |/
7 Me Me

1-{5-Bromothiophen-2-yl)ethanol

A suspension of lithium aluminum hydride (364 mg, 9.76 mmol) in
diethyl ether (40 mL) was cooled down to -78°C under N2 and a solution
of 2-acetyl-5-bromothiophene (1.00g, 4.88 mmol) was slowly
transferred via canula into the stirring suspension. The mixture was
stirred for 2h at -78°C and quenched with caution with a 5% HC
solution. The grey mixture was allowed to warm to rt and stirred for
additional 16h. The supernatant was decanted and concentrated in
vacuo. The remaining white aluminum aqueous layer was extracted
twice with EtOAc. The extracts were combined with the residue
produced after evaporation of the supernatant and were washed with
H.0, brine, dried over MgSO0,, filtered and concentrated again in vacuo
affording the title 1-{5-bromothiophen-2-yl)ethanol (870 mg, 87% yield).
'H NMR: (400 MHz, DMSO-ds) & (ppm): 7.00 (d, J=3.7 Hz, 1H),
6.72 (dd, J=3.7, 1.0 Hz, 1H), 5.66 (d, J=4.9 Hz, 1H), 4.85 (quintd,
J=6.1, 1.2 Hz, 1H).

LRMS (m/z): 188.9 (M-H,0).

31xx

Br~s HNMe, Br_s Q ,
D—sozcn*» \[/)—s;

NMe,
5-Bromothiophene-2-(N, N-dimethyl)sulfonamide

A roundbottom flask was charged with 5-bromothiophene-2-
sulfonylchloride (1.00 g, 3.82 mmol) and a 2M solution of N,N-
dimethylamine (6 mL, 11.46 mmol) in THF was added. The mixture was
stirred for 1h and the solvent was removed in vacuo. The residue was
partitioned between EtOAc and H,0. The organic layer was washed with
H-0, brine, dried over MgSQy,, filtered and concentrated. The resulting
colorless liquid was purified by flash chromatography on silica gel using
EtOAc/hexanes as an eluent with increasing polarity (10:90 to 20:80)
affording the title 5-bromothiophene-2<{N,N-dimethyl)sulfonamide (340
mg, 33% yield).

'H NMR: (400 MHz, CDCl3) & (ppm): 7.30 (d, J=4.0 Hz, 1H), 7.13
(d, J=4.0 Hz, 1H), 2.78 (s, 6H).

LRMS: (m/z): 270.0/272.0 (M/M+2)*.

Example 32
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4-((3,4-Dimethoxyphenylamino)methyl)-N-(2-amino-5-(thiophen-2-ylthio)phenyl)benzamide (122)

Scheme 22
HS S NO2
NO2 4. (PhO),P(O)Ns, DIPEA NOz D BocHN
HO,C t-BuOH . BocHN
NaH,THF
S

S
118 119 120
OH
,—©—§ TFA
MeO@—NH o]

1.

5|2N MeO 4 NO,
]@\ NaH, BOP, pyridine 2
R -
H N S
MeO. N 2. 8nCly, NH40Ac, Hy0, MeOH, THF s
1y b
MeO 121:
122 (R = 2-thienyl): Example 32 R = 2-thienyl, n-propy!|

123 (R = n-propyl): Example 33

Step 1. tert-Butyl 5-fluoro-2-nitrophenyicarbamate (119)

[0357] A flame-dried pressure vessel was charged with 5-fluoro-2-nitrobenzoic acid 118 (5.00g,
27.0 mmol) and dry tbutyl alcohol (50 mL). To this solution were successively added N, N-di-
isopropyl-N-ethylamine (5 mL) and diphenylphosphorylazide (6.42 mL, 29.7 mmol). The vessel was
closed with teflon cap and the mixture was heated at 90°C for 2h. It was then allowed to cool to r.t.
over 16 h . The solvent was removed in vacuo and the residue was partitioned between EtOAc and
H20. The aqueous layer was extracted with fresh EtOAc and the combined organic layers were
washed with HCI 1N, sat. NaHCOs, brine, dried over MgS0,, filtered and concentrated. The resulting
yellow oil was purified by flash chromatography on silica gel using EtOAc/hexanes (10:90) as an
eluent, affording the title compound 119 (6.03g, 87% yield) as light yellow crystals. LRMS: (m/z):
279.3 (M+Na').

Step 2. tert-Butyl 2-nitro-5-(thiophen-2-ylthio) phenylcarbamate {120)

[0358] A pressure vessel was charged with thiophene-2-thiol (236 mg, 2.03 mmol) and THF (4
mL). To this solution were successively added sodium hydride (60% suspension in mineral oil) (86
mg, 2.15 mmol) and compound 119 (500 mg, 1.95 mmol). The vessel was closed with teflon cap
and the mixture heated to 90°C for 2h. It was allowed to cool to r.t.; and the reaction was quenched
with H20, followed by THF removal in vacuo. The residue was partitioned between EtOAc and H,0.
The aqueous layer was extracted with fresh EtOAc and the combined organic layers were washed
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with HCI IN, sat. NaHCO3, brine, dried over MgSQy, filtered and concentrated. The residue was
allowed to crystallize from a mixture of EtOAc/hexane over 72 hours, affording the title compound
120 (610 mg, 88% vield). *H NMR: (400 MHz, Acetone-ds) & (ppm): 9.67 (s, 1H), 8.32 (d, J=2.2 Hz,
1H), 8.13 (d, J=8.8 Hz, 1H), 7.90 (dd, J=5.3, 1.2 Hz, 1H), 7.50 (dd, J=3.5, 1.2 Hz, 1H), 7.28 (dd,
J=5.3, 3.5 Hz, 1H), 6.81 (dd, J=8.8, 2.0 Hz, 1H), 1.53 (s, 9H).

LRMS: (m/z): 275.2 (M+Na*).

Step 3. 2-Nitro-5-(thiophen-2-ylthio) aniline (121, R = 2-thienyl)

[0359] Following the same procedure as in Example 27, step 3 (scheme 20) substituting
compound 111 for compound 120 (550 mg, 1.56 mmol), the title compound 121 was obtained
(271 mg, 69% yield). 'H NMR: (400 MHz, acetone-ds) & (ppm): 7.97 (d, J=9.0 Hz, 1H), 7.87 (dd,
J=5.3, 1.2 Hz, 1H), 7.44 (dd, J=3.5, 1.2 Hz, 1H), 7.25 (dd, J=5.5, 3.7 Hz, 1H), 7.11 (bs, 2H), 6.66
(d, J=2.0 Hz, 1H), 6.42 (dd, J=9.0, 2.0 Hz, 1H). LRMS: (m/z): 253.1 (MH*).

Steps 4 and 5. 4-((3,4-Dimethoxyphenylamino)methyl)-N-(2-amino-5-(thiophen-2-
ylthio)phenyl)benzamide (122)

[0360] Following the same procedures as in Example 21, steps 3 and 4 (scheme 18) but
substituting compound 97 for compound 121 the title compound 122 was obtained in 6% yield
(over 2 steps). 'H NMR: (400 MHz, DMSO-d¢) 8 (ppm): 9.57 (s, 1H), 7.87 (d, J=8.4 Hz, 2H), 7.57
(dd, J=5.3, 1.2 Hz, 1H), 7.44 (d, J=8.4 Hz, 2H), 7.27 (d, J=2.0 Hz, 1H), 7.19 (dd, J=3.5, 1.2 Hz,
1H), 7.05 (dd, J=8.2, 2.2 Hz, 1H), 7.01 (dd, J=5.3, 3.5 Hz, 1H), 6.72 (d, J=8.2 Hz, 1H), 6.63 (d,
J=8.6 Hz, 1H), 6.30 (d, J=2.5 Hz, 1H), 5.97 (dd, J=8.4, 2.5 Hz, 1H), 5.96 (d, J=6.5 Hz, 1H), 5.20
(s, 2H), 4.28 (d, J=6.3 Hz, 2H), 3.65 (s, 3H), 3.58 (s, 3H). LRMS: (m/z): 492.5 (MH*).

Example 33
_ /3
Oy -~
NH HN—< />—O
3 \

4-((3,4-Dimethoxyphenylamino)methyl)-N-{2-amino-5-(propylthio)phenyl)benzamide (123):
[0361] Following the same procedures as in Example 21, steps 3 and 4 (scheme 18) but
substituting compound 97 for the commercially available 2-nitro-5-(propylthio)aniline (121, R = n-
propyl) (222 mg, 1.04 mmol), afforded the title compound (123) as a light yellow oil (102 mg, 22%
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yield for 2 steps). *H NMR: (400 MHz, DMSO-de) & (ppm): 9.57 (s, 1H), 7.89 (d, J=8.2 Hz, 2H), 7.45
(d, J=8.0 Hz, 2H), 7.23 (d, J=0.4 Hz, 1H), 7.01 (dd, J=8.4, 2.2 Hz, 1H), 6.71 (d, J=8.4 Hz, 1H),
6.63 (d, J=8.6 Hz, 1H), 6.31 (d, J=2.3 Hz, 1H), 5.98 (dd, J=8.2, 2.5 Hz, 1H), 5.97 (d, J=5.9 Hz,
1H), 5.04 (s, 2H), 4.29 (d, J=5.9 Hz, 2H), 3.65 (s, 3H), 3.58 (s, 3H), 2.71 (t, J=7.0 Hz, 2H), 1.50
(sext, J=7.0 Hz, 2H), 0.93 (t, J=7.2Hz, 3H). LRMS: (m/2): 452.5 (MH").

Example 34

.
e vaWe e

\
4-((3,4-dimethoxyphenylamino)methyl)-N-(Z-amin0-5-(2-phenylethynyl)phenyl)benzamide
(125)
Scheme 23
C OH
" 1. MeOONH (0]
NH, = pph O 2 MeO 4
OZN\©\ Pd(PPhs)Cl, 2 NaH, BOP, pyridine
Br  Cul, i-PrNH xR ) 2. 8nCly, NH4OAc, H,0, MeOH, THF
2 124 F
HoN

HN
MeOQNF@O \
MeO 125: Example 34 Ph
Step 1. 2-Nitro-5-(2-phenylethynyl)benzenamine (124)
[0362] A flame-dried flask was charged with the 5-bromo-2-nitroaniline (2, 300 mg, 1.38 mmol)
(scheme 1, Example 1), phenylacetylene (155 mg, 1.52 mmol) and ethyl acetate (13.8 mL). The
solution was degassed under vacuum and put under N, atmosphere. Then,
dichlorobis(triphenylphosphine)palladium (48 mg, 0.069 mmol) and copper iodide (26 mg, 0.138
mmol) were added. The yellow solution was degassed again (3 cycles), N,N- diisopropylamine
(231pL, 1.68 mmol) was added and the solution rapidly turned dark. It was degassed twice again
and allowed to stir under N, atmosphere at r.t. over 16h. Then it was passed through celite and the
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filtrate was successively washed with dilute aqueous ammonia (NH4OH), satﬁrated NaHCO;, saturated
NH,4CI, brine , dried over MgSO,, filtered and concentrated. The resulting dark solid was purified by
flash chromatography on silica gel using EtOAc/hexanes as the eluent with increasing polarity (10:90
to 15:85) affording the title compound 124 (242 mg, 74% yield) as a deep yellow solid. *H NMR:
(400 MHz, CDOD) &(ppm): 8.04 (dd, J=8.8, 0.4 Hz, 1H), 7.54-7.51 (m, 2H), 7.40-7.37 (m, 3H),
7.11(dd, J=1.8, 0.4 Hz, 1H), 6.73 (dd, J=8.8, 1.8 Hz, 1H). LRMS: (m/2): 239.3 (MH*),

Steps 2 and 3. 4-((3,4-Dimethoxyphenylamino)methyl)-N-(Z-amino-5-(2-
phenylethynyl)phenyl)benzamide (125)

[0363]  Following the same procedures as in Example 21, steps 3 and 4 (scheme 18) but
substituting compound 97 for compound 124 (240 mg, 1.01 mmol), compound 125 was
synthesized (136 mg, 31% vield for 2 steps). 'H NMR: (400 MHz, CDs0D) & (ppm): 7.93 (d, J=8.4
Hz, 2H), 7.52 (d, J=8.2 Hz, 2H), 7.44 (dd, J=8.2, 1.8 Hz, 2H), 7.35-7.29 (m, 4H), 7.21 (dd, J=8.2,
2.0 Hz, 1H), 6.85 (d, J=8.4 Hz, 1H), 6.71 (d, J=8.4 Hz, 1H), 6.36 (d, J=2.7 Hz, 1H), 6.13 (dd,
J=8.4, 2.5 Hz, 1H), 4.39 (s, 2H), 3.75 (s, 3H), 3.71 (s, 3H). LRMS: (m/2): 478.5 (MH").

Examples 34-1
H,N

C HN
MeO‘Q‘NH 0 =

MeO

Ph
4-((3,4-dimethoxyphenylamino)methyl)-N-(2-amino-5-styrylphenyl)benzamide (127)

Examples 35

\
4-((3,4-Dimethoxyphenylamino)methyl)-N-(Z-amino-S-phenethylphenyl)benzamide (128)

and
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Example 36

oo
9 ~
NH,

N-(2-amino-5-phenethyl-phenyl)-4-methyl-benzamide (129)

Scheme 24
(HO).B
NH, \/\Q O,N
02N
> H,N
Br POT, Pd(PPhg)s, .
H,0, K,CO3, DME/
2 80°C 126  Ph

C OH
MeOONH o]
. MeO 4
: NaH, BOP, pyridine
2. SnCl,, NH40Ac, H,0, MeOH, THF

127: example 34-1

Ho/PdIC

128: Example 35 129: Example 36

Step 1. 2-Nitro-5-styrylbenzenamine (126)

[0364] Following the same procedure as in Example 1, step 2 (scheme 1) but substituting 2-
thiopheneboronic acid for trans-2-phenylvinylboronic acid (245 mg, 1.66 mmol), the title compound
126 was prepared (230 mg, 69% yield). *H NMR: (400 MHz, acetone-dg) & {(ppm): 7.89 (d, J=8.8 Hz,
1H), 7.49 (d, J=7.0 Hz, 2H), 7.27-7.18 (m, 3H), 7.19 (d, J=16.2 Hz, 1H), 7.05 (d, J=15.3 Hz, 1H),
7.02 (s, 1H), 6.93 (bs, 2H), 6.87 (dd, J=9.0, 1.6 Hz, 1H). LRMS: (m/z): 241.3 (MH").
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Steps 2 and 3. 4-((3,4-dimethoxyphenylamino)methyl)-N-(2-amino-5-
styrylphenyl)benzamide (127)

[0365]  Following the same procedures as in Example 21, steps 3 and 4 (scheme 18) but
substituting compound 97 for compound 126 (230 mg, 0.957 mmol), the title compound 127 was
prepared (159 mg, 35% yield for 2 steps). *H NMR: (400 MHz, Acetone-de) § (ppm): 9.07 (s, 1H),
8.01 (d, J=8.2 Hz, 2H), 7.55 (d, J=8.2 Hz, 2H), 7.55-7.52 (m, 3H), 7.32 (t, J=7.4 Hz, 2H), 7.28 (dd,
J=8.2,2.2 Hz, 1H), 7.19 (t, J=7.2 Hz, 1H), 7.13 (d, J=16.4 Hz, 1H), 7.0 (d, J=16.2 Hz, 1H), 6.89
(d, J=8.2 Hz, 1H), 6.70 (d, J=8.4 Hz, 1H), 6.41 (d, J=2.7 Hz, 1H), 6.12 (dd, J=8.6, 2.7 Hz, 1H),
5.33 (bs, 1H), 4.85 (bs, 2H), 4.43 (s, 2H), 3.72 (s, 3H), 3.67 (s, 3H). LRMS: (m/2): 480.5 (MH").

Step 4. 4-((3,4-Dimethoxyphenylamino)methyl)-N-(2-amino-5-phenethylphenyl)benzamide
(128) and N-{2-amino-5-phenethylphenyl)-4-methylbenzamide (129)

[0366]  To a degassed solution of compound 127 (100 mg, 0.209 mmol) in a mixture of
methanol and ethyl acetate (1:1) was added was added a catalytic amount of 10% palladium on
charcoal and the mixture was put under H, atmosphere (1atm) and stirred for 1h and filtered through
celite and the filtrate was concentrated in vacuo. The mixture was separated by flash
chromatography on silica gel using EtOAc/Hexanes with increasing polarity (40:60 to 60:40) as the
eluent. The least polar compound 129 was isolated as a white solid (31 mg, 31% yield) and the most
polar compound was further purified by crystallization from a mixture of ethyl acetate and hexanes
affording compound 128 as light beige crystals (18 mg, 18% vield).

Compound 128: *H NMR: (400 MHz, acetone-ds) & (ppm): 9.07 (s, 1H), 7.99 (d, J=8.2 Hz, 2H), 7.53
(d, J=8.6 Hz, 2H), 7.27-7.22 (m, 5H), 7.19-7.14 (m, 1H), 6.87 (dd, J=8.0, 2.0 Hz, 1H), 6.79 (d,
J=8.0 Hz, 1H), 6.70 (d, J=8.4 Hz, 1H), 6.40 (d, J=2.8 Hz, 1H), 6.11 (dd, J=8.4, 2.5 Hz, 1H), 5.33
(bs, 1H), 4.51 (bs, 2H), 4.42 (s, 2H), 3.72 (s, 3H), 3.67 (s, 3H). LRMS: (m/z): 482.2 (MH").
Compound 129: 'H NMR: (400 MHz, acetone-de) & (ppm): 9.03 (bs, 1H), 7.94 (d, J=8.0 Hz, 2H),
7.33(d, J=7.8 Hz, 2H), 7.28-7.23 (m, 5H), 7.18-7.13 (m, 1H), 6.87 (dd, J=8.0, 2.0 Hz, 1H), 6.79
(d, J=8.2 Hz, 1H), 4.48 (bs, 2H), 2.90-2.86 (m, 2H), 2.83-2.78 (m, 2H), 2.42 (s, 3H). LRMS: (m/2):
331.1(MH).
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Example 37
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4-((6-(2-(Dimethylamino)ethoxy)-5-ﬂuoro-1H-benzo[d]imidazol-2-ylthio)methyl)-N-(Z-amino-
5-(thiophen-2-yl)phenyl)benzamide (131)

Scheme 25
H
Me.  ~_0O N /—@*CO H
1. 0N I:[ o 2
NO, Me . N g
NHz 130 " o H o =
" e N N /—©—<
BOP, pyridine, NaH, 2.5 hrs, rt g E.e j@[ >—s Y
: F N
78 2. SNCly/NH40AC/H,)/ THF/MeOH HN
75°C, 1 hr 131: Example 37

3
[0367] Following the same procedures as in Example 1, steps 3 and 4 (scheme 1) but
substituting compound 4 for compound 130 (300 mg, 0.559 mmol, described in the Patent
Application WO 03/024448) the title compound 131 was prepared (7 mg, 3.7% yield over 2 steps).
*H NMR: (400 MHz, acetone-dg) & (ppm): 9.16 (bs, 1H), 7.97 (d, J=8.4 Hz, 2H), 7.62 (d, J=2.9 Hz,
1H), 7.61 (d, J=8.4 Hz, 2H), 7.32 (dd, J=8.2, 2.2 Hz, 1H), 7.28 (bs, 0.5 H), 7.27 (dd,J=5.1, 1.0 Hz,
1H), 7.26 (bs, 0.5 H), 7.22 (dd, J=3.5, 1.0 Hz, 1H), 7.21 (bs, 1H), 7.03 (dd, J=5.1, 3.5 Hz, 1H),
6.89 (d, J=8.2 Hz, 1H), 4.87 (bs, 2H), 4.65 (s, 2H), 4.16 (t, J=5.7 Hz, 2H), 2.73 (t, J=5.9 Hz, 2H),
2.30 (s, 6H). LRMS: (m/z): 562.3 (MH*).

Example 38

NH

4-Acetamido-N-(2-amino~5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl)benzamide
(134)
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Scheme 26
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Step 1. 5-(4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-yl)-2-nitrobenzenamine (132)

[0368] Title compound 132 was prepared according to the procedure described in J.Org.Chem.
1995, 60, 7508-7510. The synthesis was performed starting from 2-nitro-5-bromoaniline (2, 300
mg, 1.38 mmol) (schéme 1, Example 1) and using dioxane as a solvent. Amount of the prepared
compound 132 was 191 mg (52% yield). 'H NMR: (400 MHz, acetone-dg) 8(ppm): 8.02 (d, J=8.6 Hz,
1H), 7.46 (d, J=1.0 Hz, 1H), 6.99 (s, 2H), 6.97 (dd, J=8.4, 1.2 Hz, 1H), 1.37 (s, 12H).

Step 2. 4-Acetylamino-N-[2-nitro-5-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]-
benzamide (133)

[0369] To a solution of compound 132 (18 mg, 0.689 mmol) in pyridine (2.8 mL) was added 4-
acetamidobenzoyl chloride (150 mg, 0.758 mmol) and 4-(dimethylamino)pyridine (8 mg, 0.07mmol)
and the mixture was stirred for 16 h. at r.t. Then, it was partitioned between EtOAc and H,0, The
aqueous layer was extracted with fresh EtOAc and the combined organic layers were washed with
brine, dried over MgSQs, filtered and concentrated in vacuo. The resulting crude oil was purified by
flash chromatography on silica gel using methanol/EtOAc (5:95) as the eluent affording the title
compound 133 (47mg, 16% yield) as a 1:1 mixture with 4-acetamidobenzoic acid (hydrolyzed
starting material) . *H NMR: (Acetone-dg) &(ppm): 10.76 (bs, 1H), 9.52 (bs, 1H), 9.00 (d, J=1.0 Hz,
1H), 8.20 (d, J=7.2 Hz, 1H), 7.99 (d, J=8.6 Hz, 2H), 7.85 (d, J=8.6 Hz, 2H), 7.64 (dd, J=8.2, 1.2
Hz, 1H), 2.15 (s, 3H), 1.40 (s, 12H).
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Step 3. 4-Acetamido-N-(2-amino-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yl)phenyl)benzamide (134)

[0370] Following the same procedures as in Example 19, step 4 (scheme 17) but substituting
compound 92 for compound 133 (75 mg, 0.176 mmol), the title compound 134 was obtained (11
mg, 31% yield). 'H NMR: (acetone-dg) 8(ppm): 9.42 (bs, 1H), 9.03 (bs, 1H), 8.03 (d, J=8.8 Hz, 2H),
7.77 (d, J=8.8 Hz, 2H), 7.60 (d, J=1.6 Hz, 1H), 7.39(dd, J=8.0, 1.6 Hz, 1H), 6.84 (d, J=7.8 Hz,
1H), 5.01 (bs, 2H), 2.13 (s, 3H), 1.31 (s, 12H). LRMS: (m/z): 396.1 (MH").

Example 39

el

N-(2-amino-5-(thiophen-2-carbonyl)-phenyl)-4-methoxybenzamide (136)
Scheme 27
S
S \ \\

0] X D
o
x 2HCI MeO 0
- N
HoN pyridine, CHsCN /@/KH r
NH; MeO 2

135 136: example 39

Step 1. N-(2-amino-5-{thiophen-2-carbonyl}-phenyl)}-4-methoxybenzamide (136)

[0371] Following the same procedure as in Example 24, step 1 (scheme 20) but substituting
compound 106 for 3,4-diaminobenzothiophenone dihydrochloride (135, 200 mg, 0.687 mmol) the
title compound 136 was prepared as an orange foam (102 mg, 42% yield). 1H NMR: (400 MHz,
DMSO0-d6) 8(ppm): 9.61 (s, 1H), 8.02 (d, J=6.3 Hz, 1H), 8.01 (d, J=8.6 Hz, 2H), 7.83 (d, J=2.0 Hz,
1H), 7.75 (d, J=3.2 Hz, 1H), 7.63 (dd, J=8.4, 2.0 Hz, 1H), 7.29 (dd, J=4.9, 3.2 Hz, 1H), 7.08 (d,
J=8.8 Hz, 2H), 6.87 (d, J=8.6 Hz, 1H), 6.01 (s, 2H), 3.88 (s, 3H). LRMS: (m/z): 353.1 (MH+).
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Example 40
&N
| 1) H@\@
_N N S
H
N-(2-Amino-5-thiophen-2—ylphenyl)-4-(2-(N,N-dimethylamino)acetamido)benzamide (140)
Scheme 28
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140: Example 40
Step 1. 4-{N,N-Dimethylamino)acetamidobenzoic acid (139)
[0372]  To a solution of N,N-dimethylaminoacetyl chloride hydrochloride (137, 10.1g, 64.2
mmol) in acetonitrile (300 mL) was added powdered sodium bicarbonate (11.9g, 141 mmol) followed
by 4-aminobenzoic acid (138, 9.68g, 70.6 mmol). The mixture was vigorously stirred over 16h at r.t.
and acetonitrile was decanted. The remaining gum was triturated with methanol and filtration
afforded the title compound 139 (10.9 g, 76% yield). *H NMR: (400 MHz, DMSO-dg) 8(ppm): 10.21
(s, 1H), 7.84 (d, J=8.4 Hz, 2H), 7.76 (d, J=8.6 Hz, 2H), 4.17 (bs, 2H), 2.27 (s, 6H). LRMS: (m/2):
223.3 (MH").

Steps 2 and 3. N-(2-Amino-5<thiophen-2-ylphenyl)-4-(2-(N,N-dimethylamino)
acetamido)benzamide (140)

[0373]  Following the same procedures as in Example 1, steps 3 and 4 (scheme 1) but
substituting compound 4 for compound 139 [798 mg (37% pure), 1.24 mmoll, the title compound
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140 was prepared (7.4 mg, 1.5 % yield over 2 steps). 1H NMR: (400 MHz, CD30D) & (ppm): 7.99 (d,
J=8.8 Hz, 2H), 7.77 (d, J=8.8 Hz, 2H), 7.48 (d, J=2.2 Hz, 1H), 7.35 (dd, J=8.2, 2.2 Hz, 1H), 7.22
(dd, J=5.1, 1.2 Hz, 1H), 7.20 (td, J=3.5, 1.2 Hz, 1H), 7.01 (dd, J=5.1, 3.7 Hz, 1H), 6.90 (d, J=8.6
Hz, 1H), 3.24 (s, 2H), 2.43 (s, 6H). LRMS: (m/2): 395.1 (MH-+).
Example 41a
N

N =

H\/©/U\H /
N Os_N S
w

= 0]

(Pyridin-3-yl)methyl 4-(2-amino-5-{thiophen-2-yl)phenylcarbamoyl) benzylcarbamat

Scheme 29
R R!
A NO R?
R C § C< @ R 4 NOz  SnCh NH,OAc g
o 3 NH N H20, MeOH, THF gy NH2
- > N
¢} ridine 0
Ry o)
141 a-d 142 a-d 78 143a: Example 41a
= 143b: Example 41b (¢ 9
143c: Example 41¢ =
143d: Example 41d
0
a:R'=H,R= 3{\”)]\0 3,
b:R'=H,R=F; SN
¢:R'=H, R=SCFj;
d:R'=Cl,R=F;

Steps 1 and 2. (Pyridin-3-yl)niethyl 4-(2-amino-5-(thiophen-2-yl)phenylcarbamoyl)
benzylcarbamate (143a)

[0374]  To a suspension of compound 141a (US 6,174, 905 B1) (533 mg, 1.75 mmol), in
pyridine (5mL), was added compound 3 (424 mg, 1.93 mmol), Example 1 (scheme 1). The resultant
solution was stirred at r.t. for 4h and concentrated in vacuo. The crude compound 142a (855 mg,
1.75 mmol) was dissolved in a 1:1 mixture of THF and methanol (14 mL) and tin chloride (Il) dihydrate
(1.97 g, 8.75 mmol) was added. The mixture was stirred for 3 h and solvents were removed in
vacuo. The residue was suspended in methanol, adsorbed on silica gel and purified by flash
chromatography on silica gel using methanol/dichiromethane (10;90) as an eluent. The resultant gum
was dissolved in methanol and allowed to crystallize. Ethyl acetate was added and the remainder of
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the compound crashed out of solution by swirling in an ultra-sound bath. Filtration afforded the titie
compound 143a (63 mg, 8% yield over 2 steps) as a white solid. 1H NMR: (400 MHz, DMS0-d6)
8(ppm): 9.69 (bs, 1H), 8.58 (s, 1H), 8.53-8.51 {m, 1H), 7.98-7.96 (m, 1H), 7.94 (d, J=7.8 Hz, 2H),
7.78-7.76 (m, 1H), 7.46 (s, 1H), 7.40-7.38 (m, 1H), 7.37 (d, J=8.4 Hz, 2H), 7.29 (d, J=8.8 Hz, 1H),
7.24-7.23 (m, 1H), 7.05-7.03 (m, 1H), 6.80 (d, J=8.4 Hz, 1H), 5.15 (bs, 2H), 5.10 (s, 2H), 4.29 (d,
J=6.1 Hz, 2H). LRMS: (m/z): 459.2 (MH+).

Example 41b

gszO

N-(2-Amino-5-thiophen-2-yl-phenyl)-4-f|uoro-benzam|de (143b).
[0375] Compound 143b (Example 41b) was obtained similarly to the compound 143a (Example
41a) according to the scheme 29 starting from 4-fluorobenzoyl chloride (141b) via the nitro
intermediate 142b. Yield 44% (over two steps).
Example 41c¢

52N

N-(2-Amino-5-thiophen-2-yl-phenyl)-4-trifluoromethylsulfanyl-benzamide (143c)
[0376] Compound 143c (Example 41c) was obtained similarly to the compound 143a (Example
41a) according to the scheme 29 starting from 4-(trifluoromethyithio)benzoyi chloride (141c) via the
nitro intermediate 142c. Yield 1.4% (over two steps).

Example 41d
Cl
F
7 H
= N
NH?

N-(2-Amino-5-thiophen-2-yl-phenyl)-3-chloro-4-fluoro-benzamide (143d)
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[0377] Compound 143d (Example 41d) was obtained similarly to the compound 143a (Example
41a) according to the scheme 29 starting from 3-chloro-4-fluorobenzoyl chloride (141d) via the nitro
intermediate 142d. Yield 30% (over two steps).

Example 42

H
O\\S, N
\ H S \
O Z N S
BN

(E)-N-(2-Amino-5-(thiophen-2-yl)phenyl)-3-(4-(tosylamino)phenyl)acrylamide {146)
Scheme 30

1.\\ o)
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DMF EtaN 146: Example 42

Steps 1 and 2. N-(2-Amino-5-(thiophen-2-yl)phenyl)acrylamide (144)

[0378] A flame-dried r.b flask was charged with compound 3 (100mg, 0.453 mmol) and put
under N, atmosphere. A trace amount of p-methoxyphenol (to prevent polymerization) was added
followed by acryloyl chloride (74uL, 0.906 mmol). The mixture was stirred for 1 h and put under high
vacuum for 1h. Then, THF (500pL) was added followed by tin chloride (If) dihydrate (510 mg, 2.27
mmol). The solution was stirred for 1h and purified by flash chromatography on silica gel using
EtOAc/Hex with increasing polarity (50:50 to 90:10) as the eluent (traced of p-methoxyphenol was
added before concentrating to avoid polymerization) affording the title compound 144 (70mg, 63%
yield for 2 steps). *H NMR: (400 MHz, acetone-ds) 8(ppm): 8.37 (d, J=1.8 Hz, 1H), 7.59 (dd, J=8.2,
1.9 Hz, 1H), 7.51 (d, J=1.6 Hz, 1H), 7.50 (dd, J=2.5, 1.2 Hz, 1H), 7.23 (d, J=8.2 Hz, 1H), 7.15 (dd,
J=4.9, 3.7 Hz, 1H), 6.75 (d, J=0.8 Hz, 1H), 6.52 (dd, J=16.8, 10.0 Hz, 1H), 6.38 (d, J=16.8, 1.8
Hz, 1H), 5.80 (dd, J=10.2, 2.0 Hz, 1H). LRMS: (m/z): 245.1 (MH*).

Step 3. (E)-N-(2-amino-5-(thiophen-2-yl)phenyl)-3-(4-{tosylamino)phenyl) acrylamide {146)
[0379] A pressure vessel was charged with compound 144 (70mg, 0.287 mmol), DMF (800yL),
and compound 145 (WO 02/069947) (89 mg, 0.239 mmol). The solution was degassed under
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vacuum and put under N, atmosphere (3 cycles). Then, tris(dibenzylideneacetone)dipalladium (7 mg,
0.007 mmol) was added and the red solution was degassed again (3 cycles). Tri-otolylphosphine (4
mg, 0.014 mmol) was added and the solution rapidly turned dark. Ttiethylamine (100pL, 0.717
mmol) was added and it was degassed twice again and allowed to stir under N, atmosphere at 90°C
for 3h. Then it was passed through celite and the filtrate was concentrated in vacuo. It was purified
by flash chromatography on silica gel using EtOAc as the eluent and then purified again but using
methanol/chloroform (5:95) as the eluent. The combined fractions were allowed to crystallize from
this mixture of solvent (methanol/chloroform 5:95) affording the title compound 146 (3.8 mg, 3%
yield). *H NMR: (400 MHz, Acetone-ds) & (ppm): 9.20 (bs, 1H), 8.84 (bs, 1H), 7.72 (d, J=8.0 Hz, 3H),
7.58 (d, J=15.7 Hz, 1H), 7.54 (d, J=8.4 Hz, 2H), 7.34 (d, J=8.6 Hz, 2H), 7.29-7.27 (m, 4H), 7.22
(d, J=3.5 Hz, 1H), 7.04 (t, J=4.9 Hz, 1H), 6.88 (d, J=8.4 Hz, 1H), 6.86 (d, J=15.3 Hz, 1H), 4.84
(bs, 2H), 2.38 (s, 3H). LRMS: (m/z); 490.1 (MH*).

Example 43

H o
NHo

N-(2-Amino-5-(2-aminothiazol-4-yl)phenyl)-4-methoxybenzamide (153)
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Scheme 31
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1563: Example 43 152 151

Step 1. 4-(4-Nitrophenyl)thiazol-2-amine (148)

[0380]  Title compound 148 was prepared in 96% vield according to the procedure described in
J.Heterocyclic Chem. 1970, 7, 1137-1141, starting from 2-bromo-4"-nitroacetophenone 147.'H
NMR: (400 MHz, DMSO-ds) 8(ppm): 8.21 (d, J=8.8 Hz, 2H), 8.02 (d, J=8.8 Hz, 2H), 7.40 (s, 1H),
7.22 (s, 2H). LRMS (m/z): 222.1 (MH*).

Step 2. 2-(N, N-di-tert-Butylcarbamoyl)-4-(4-nitrophenyl)thiazole (149)

[0381] To a solution of compound 148 (1.00g, 4.52 mmol) in THF (20 mL), was added di-tert-
butyl dicarbonate (1.16g, 9.94 mmol) and 4-(dimethylamino)pyridine (55 mg, 0.45 mmol) and the
mixture was stirred at r.t. for 4 days. The remaining yellow solid was filtered off and the filtrate was
concentrated in vacuo. The residue was partitioned between EtOAc and H.0. The organic layer was
washed with brine, dried over MgSOQ,, filtered and concentrated. Crystallization from EtOAc/Hex
(twice) afforded the title compound 149 (1.23g, 65% yield) as beige crystals. 'H NMR: (400 MHz,
DMSO-de) &(ppm): 8.26 (d, J=9.0 Hz, 1H), 8.21 (s, 1H), 8.09 (d, J=9.0 Hz, 1H), 1.53 (s, 18H).
LRMS: (m/z): 422.2 (MH*).
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Step 3. tert-Butyl 4-(3-amino-4-nitrophenyl)thiazol-2-ylcarbamate (150)

[0382]  Title compound 150 was prepared in 62% yield according to the procedure described in
J.Chem.Soc.Perkin Trans. 1999, 1437-1444; starting from the compound 149. 'H NMR: (400 MHz,
DMSO-de) 8(ppm): 11.68 (s, 1H), 7.97 (d, J=9.0 Hz, 1H), 7.71 (s, IH), 7.54 (s, 2H), 7.45 (d, J=2.0
Hz, 1H), 7.07 (dd, J=9.0, 2.0 Hz, 1H), 1.50 (s, 9H). LRMS: (m/2): 337.2 (MH?).

Step 4. tert-Butyl 4-(3-(4-methoxybenzamido)-4—nitrophenyI)thiazoI-Z-ylcarbamate (151)
[0383] To a solution of compound 150 (390 mg, 1.28 mmol) in pyridine was added 4-
methoxybenzoyl chloride (181 mg, 1.06 mmol) and 4-(N,N-dimethylamino)pyridine (13 mg, 0.11
mmol). The mixture was stirred for 16h and partitioned between EtOAc and H,0. The organic layer
was washed with brine and some compound was collected by filtration. The filtrate was dried over
MgSO0s, filtered and concentrated in vacuo and then crystallized from a mixture of EtOAc/Hexanes.
The two crops were combined affording the title compound 151 (358mg, 72% yield). H NMR: (400
MHz, CD3OD) & (ppm): 11.73 (s, 1H), 10.71 (s, 1H), 8.36 (d, J=2.0 Hz, 1H), 8.08 (d, J=8.6 Hz, 1H),
7.95 (d, J=9.0 Hz, 2H), 7.86 (d, J=0.8 Hz, 1H), 7.83 (dd, J=8.6, 2.0 Hz, 1H), 7.10 (d, J=9.0 Hz,
2H), 3.85 (s, 3H), 1.50 (s, 9H).

Step 5. tert-Butyl 4-(3-(4~methoxybenzamido)-4-aminophenyl)thiazol-2-ylcarbamate (152)
[0384] Following the same procedure as in Example' 19, step 4 (scheme 17) but substituting
compound 92 for compound 151 the title compound 152 was prepared in 62 % yield. *H NMR: (400
MHz, DMSO-de) & (ppm): 8.06 (d, J=8.6 Hz, 2H), 7.83 (d, J=2.2 Hz, 1H), 7.55 (d, J=8.2, 2.0 Hz,

1H), 7.12 (s, 1H), 7.05 (d, J=9.0 Hz, 2H), 6.88 (d, J=8.2 Hz, 1H), 3.90 (s, 3H), 1.55 (s, 9H). LRMS:
(m/z): 441.4 (MH"),

Step 6. N-(2-Amino-5-(2-aminothiazol-4-yl)phenyl)-4-methoxybenzamide (153)

[0385]  Following the same procedure as in Example 27, step 3 (scheme 20) but substituting
compound 111 for compound 152 (201mg, 0.457mmol), the title compound 153 was obtained (63
mg, 100% yield). 'H NMR: (400 MHz, DMSO-de) 5 (ppm): 9.55 (s, 1H), 7.96 (d, J=9.0 Hz, 2H), 7.60
(d, J=2.2 Hz, 1H), 7.39 (dd, J=8.2, 2.0 Hz, 1H), 7.02 (d, J=9.0 Hz, 2H), 6.90 (s, 2H), 6.73 (d,
J=8.4 Hz, 1H), 6.63 (s, 1H), 4.98 (s, 2H), 3.83 (s, 3H). LRMS: (m/2): 341.2 (MH").
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Example 44

52N

N-(2-Amino-5-(4—amino-3-pyridyl)phenyl)-4-methoxybenzamide (157)

Scheme 32
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Step 1. tert-Butyl 5-bromopyridin-2-ylcarbamate (155)

[0386]  Following the same procedure as in Example 43, step 2 (scheme 31) but substituting
compound 148 for 5-bromo-pyridine-2-yl-amine (154, 972 mg, 5.62 mmol) the title compound 155
was prepared (313 mg, 20 % yield) *H NMR: (400 MHz, CDs0D) & (ppm): 8.55 (dd, J=2.5, 0.8 Hz,
1H), 8.06 (dd, J=8.6, 2.5 Hz, 1H), 7.45 (dd, J=8.4, 0.6 Hz, 1H), 1.43 (s, 9H). LRMS: (m/2):
273.1/275.1 (M*/M+2),

Step 2. N-(2-Amino-5-(4-tert-butylcarbamoyl-3-pyridyl)phenyl)-4-methoxybenzamide (156)
[0387]  Following the same procedure as in Example 31, step 2 (scheme 21) but substituting
compound 148 for compound 155 (135 mg, 0.494 mmol), the title compound 156 was obtained
(36 mg, 25% yield). H NMR: (400 MHz, CD30D) & (ppm): 8.41 (d, J=2.2 Hz, 1H), 7.98 (d, J=9.0 Hz,
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2H), 7.92 (dd, J=8.8, 2.3 Hz, 1H), 7.85 (d, J=8.4 Hz, 1H), 7.45 (s, 1H), 7.34 (dd, J=8.4, 2.0 Hz,
1H), 7.04 (d, J=8.8 Hz, 2H), 6.98 (d, J=8.4 Hz, 1H), 3.88 (s, 3H), 1.55 (s, 9H). LRMS: (m/z): 435.2
(MH").

Step 3. N-(2-Amino-5-(4-amino-3-pyridyl)phenyl)-4-methoxybenzamide (157)
[0388]  Following the same procedure as in Example 27, step 3 (scheme 20) but substituting
compound 111 for compound 156 (36 mg, 0.083 mmol), the title compound 157 was obtained (7
mg, 25% yield). 'H NMR: (400 MHz, acetone-dg) & (ppm): 8.94 (bs, 1H), 8.03 (d, J=1.8 Hz, 1H), 7.88
(d, J=8.8 Hz, 1H), 7.47 (dd, J=8.9, 2.5 Hz, 1H), 7.36 (d, J=2.3 Hz, 1H), 7.07 (dd, J=8.2, 2.3 Hz,
1H), 6.89 (d, J=8.8 Hz, 2H), 6.77 (d, J=8.2 Hz, 1H), 6.45 (dd, J=8.4, 0.6 Hz, 1H), 5.29 (bs, 2H),
3.74 (s, 3H). LRMS: (m/z): 335.1 (MH*)..

Example 44a

&N O
F
Seaaacd

N-(4,4'-Diamino-3'-fluoro-biphenyl-3-yl)-4-methoxy-benzamide (157a)
[0389] N-(4,4'Diamino-3'fluoro-biphenyl-3-yl)}-4-methoxy-benzamide (157a) was prepared similarly
to the compound 157 (Example 44) according to the scheme 32 using instead of 5-bromo-pyridine-2-
ylamine (154) 4-bromo-2-flucroaniline as a starting material.

Example 45
. 0

NH

Heop o
ey

OH
N-(4-amino-4'-hydroxybiphen-3-yl)-4-methoxybenzamide (160)
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Scheme 33
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160: Example 45

158 159

Step 1. (3-Bromophenoxy)(tert-butyl)dimethylsilane ( 159)

[0390]  Following the same procedure as in Example 19, step 2 (scheme 17) substituting
compound 90 for 3-bromophenol 158 (200 mg, 0.501 mmol), the title compound 159 was obtained
(14 mg, 5% yield). *H NMR: (400 MHz, DMSO-dg) & (ppm): 7.21 (t, J=8.0 Hz, 1H), 7.14 (d, J=7.8 Hz,
1H), 7.01 (s, 1H), 6.86 (d, J=8.0 Hz, 1H), 0.95 (d, J=1.0 Hz, 9H), 0.20 (d, J=1.2 Hz, 6H).

Step 2. N-(4-amino-4'-hydroxybiphen-3-yl)-4-methoxybenzamide (160)

[0391]  Following the same procedure as in Example 31, step 1 (scheme 21) but substituting 1-
(4-bromophenylethanone for compound 159 (312 mg, 1.09 mmol), the title compound 160 was
obtained (79 mg, 44% yield). 'H NMR: (400 MHz, DMSO-d¢) 5 (ppm): 9.58 (s, 1H), 9.35 (s, 1H), 7.97
(d, J=8.4 Hz, 2H), 7.43 (s, 1H), 7.23 (dd, J=8.2, 1.4 Hz, 1H), 7.16 (t, J=7.6 Hz, 1H), 7.04 (d, J=8.4
Hz, 2H), 6.95 (d, J=7.6 Hz, 1H), 6.91 (s, 1H), 6.82 (d, J=8.4 Hz, 1H), 6.62 (dt, J=8.0, 1.0 Hz, 1H),
5.05 (s, 2H), 3.84 (s, 3H). LRMS: (m/z): 335.2 (MH*).

Example 46
wo [N
7 H N\H/N\)
= N (0]
NH

N-(4-((2-Amino-5-(thiophen-2-yl)pheny|)carbamoyl)phenyl)-4-methylpiperazine-1-
carboxamide (164)
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Scheme 34
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Step 1. Ethyl 4-(1-methylpiperazine-4-carboxamido)benzoate (162)

[0392] A solution of N-methylpiperazine (0.61 ml, 5.49 mmol) and 4-ethylisocyanatobenzoate
161 (1.00 g, 5.23 mmol) in THF (10 mL) was stirred at room temperature for 16 h. The precipitate
was filtered and rinsed with ether to give 1.40 g (92%) of the title compound 162 as a white powder.
*H NMR: (400 MHz, DMSO) & (ppm): 8.87 (s, 1H), 7.81 (d, J = 8.4 Hz, 2H), 7.59 (d, J = 8.4 Hz, 2H),
7.25(q,J = 6.8 Hz, 2H), 3.45 (d, J = 4.9 Hz, 4H), 2.31 (t,J = 4.9 Hz, 4H), 2.19 (s, 3H), 1.30 ¢, J =
6.8 Hz, 3H).

Step 2. 4-(1-Methylpiperazine-4-carboxamido)benzoic acid (163)

[0393] A solution of 162 (1.39 g, 4.77 mmol) and LiOHH,0 (300 mg, 7.16 mmol) in 1:1
THF:water (8 ml) was stirred at room temperature for 24 h. 1 M HCl was added to reach pH = 5 and
the solvent was evaporated. The title compound was purified by preparative HPLC (Aquasil C18,
reverse phase, eluent: MeOH / water) to give 979 mg (78%) of the title compound 163 as a white
powder. *H NMR: (400 MHz, DMSO) & (ppm): 8.81 (s, 1H), 7.78 (dt, J = 8.6, 1.8 Hz, 2H), 7.53 (dt, J
=8.8,2.0 Hz, 2H), 3.44 (t, J = 4.9 Hz, 4H), 2.31 (t, J = 5.0 Hz, 4H), 2.19 (s, 3H).

Steps 3 and 4. 4-Methyl-piperazine-1-carboxylic acid [4-(2-nitro-5-thiophen-2-yl-
phenylcarbamoyl)-phenyl]-amide (164)

[0394]  Following the same procedures as in Example 1, steps 3 and 4 (scheme 1) but
substituting compound 4 for compound 163 title compound 164 was obtained in 8.4 % vield (over
two steps). 'H NMR: (DMSO) & (ppm): 400 MHz, (DMSO) d (ppm): 9.57 (s, 1H), 8.80 (s, 1H), 7.89 (d,
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J=8.8Hz, 2H), 7.59 (d, J = 8.8 Hz, 2H), 7.44 (d, J = 2.2 Hz, 1H), 7.34 (dd, J = 5.1, 1.0 Hz, 1H),
7.27(dd, J = 8.2, 2.2 Hz, 1H), 7.23 (dd, J = 3.5, 1.2 Hz, 1H), 7.03 (dd, J = 5.1, 3.5 Hz, 1H), 6.79
(d, J = 8.4 Hz, 1H), 5.12 (sb, 2H), 3.46 (t, J = 4.8 Hz, 4H), 2.33 (t, J = 4.9 Hz, 4H). MS: (calc.)
435.2; (obt.) 436.4 (MH)".

Example 47
HoN
HN
1 : ;o —

\ S\
N-(2-amino-5-(thiophen-2-yl)phenyl)-1-methyl-1H-indole-6-carboxamide (41)
Scheme 35
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168: Example 47

Step 1: Methyl 1-methyl-1H-indole-6-carboxylate (166)

[0395]  1H-Indole-6-carboxylic acid 37 (0.20g, 1.24 mmol) was dissolved in dimethylformamide
(10 mL) and cooled to 0°C for the portion-wise addition of sodium hydride (0.20g, 4.96 mmol). After
complete addition, the reaction mixture was allowed to warm to rt and stirred for 1 hr then methyl
iodide (0.15 mL, 2.48 mmol) was added to the reaction mixture. Quenching with water followed by
rotary evaporation led to the crude residue, which was taken up with water and extracted with ethyl
acetate. The organic phase was dried over magnesium sulfate, filtered and evaporated to provide
crude 166 (it was used crude in the next step). MS: 189.08 (calc), 190.1 (obs).
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Step 2: 1-Methyl-1H-indole-6-carboxylic acid (167)

[0396]  Methyl 1-methyl-1H-indole-6-carboxylate 166 (1.24 mmol) was stirred with sodium
hydroxide (0.59g, 14.88 mmol) in a 2:2:1 mixture of methanol/THF /water (7.5 mL) for 36 hrs at rt to
form a precipitate which was collected by filtration and lyophilized overnight to give the title
compound 167 (0.54g, 99% yield). MS: 175.06 (calc), 176.1 (obs).

Steps 3 and 4: N-(2-Amino-5-(thiophen-2-yl)phenyl)-1-methyl-1H-indole-6-carboxamide
(168)

[0397]  Following the same procedures as in Example 1, steps 3 and 4 (scheme 1) but
substituting compound 4 for compound 167 title compound 168 was obtained in 0.5 % yield (over
two steps). 'H NMR: (DMSO) & (ppm): 400 MHz, (DMSO) d (ppm): 9.72 (s, 1H), 8.19 (s, 1H), 7.67
(abq, J=29.4, 7.6 Hz, 2H), 7.52 (d, J= 7.6 Hz, 2H), 7.36 (s, 1H), 7.31 (d, J= 6.5 Hz, 1H), 7.26 (s,
1H), 7.06 (s, 1H), 6.83 (d, J= 8.0 Hz, 1H), 6.52 (s, 1H), 5.16 (s, 2H), 3.90 (s, 3H). MS: 347.11
(calc), 348.1 (obs).

Example 48
HN-N,
X
JS H N
= N
NHo

N-(2-amino-5-(thiophen-2—yl)phenyl)-4-(1H-tetrazol-5-yl)benzamide (172).
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Scheme 36
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Step 1. 4-Cyano-N-(2-nitro-5-thiophen-2-yi-phenyl)-benzamide (170).

[0398]  Following the same procedures as in Example 1, step 3 (scheme 1) but substituting
compound 4 for compound 169 the title compound 170 was obtained in 51 % yield. 'H NMR;
(DMSO0) & (ppm): 400 MHz, (DMSO) & (ppm): 8.15 (d, J= 8.0 Hz, 2H), 8.10 (d, J= 2.0 Hz, 1H), 7.93
(d, J= 8.0 Hz, 2H), 7.85 (d, J= 8.6 Hz, 1H), 7.67 (dd, J= 4.9, 1.0 Hz, 1H), 7.64 (dd, J= 3.7, 1.7 Hz,
1H), 7.45 (dd, J= 8.4, 1.4 Hz, 1H), 7.20 to 7.17 (m, 1H). MS: 349.05 (calc), 348.0 (obs).

Step 2: N-(2-Nitro-5-(thiophen-2-yl)phenyl)-4-(1H-tetrazol-5-yl)benzamide (171).

[0399]  The nitro-cyano compound 170 (60.5 mg, 0.17 mmol) was heated to 95°C in the
presence of tributyltin azide (0.06 mL, 0.21 mmol) in toluene (2 mL) for 24 hrs then solvent was
evaporated and the residues was purified by flash chromatography (1:1 ethyl acetate: hexane) to
provide tetrazole 171 (51.4mg, 76% yield). 'H NMR: (DMSO) & (ppm): 10.85 (s, 1H), 8.17 (d, J=
14.9 Hz, 2H), 8.13 (s, 1H), 8.08 (d, J= 8.4 Hz, 1H), 7.99 (d, J= 7.4 Hz, 2H), 7.74 (m, 3H), 7.23 (d,
J= 3.7 Hz, 1H). MS: 392.07 (calc), 393.1 (obs).

Step 3: N-(2-Amino-5-(thiophen-2-yl)phenyl)-4-(1H-tetrazol-5-yl)benzamide (172)
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[0400]  The nitro compound 171 (20 mg, 0.05 mmol) was hydrogenated (1 atm) in the presence
of 10 % palladium on charcoal (catalytic amount) in methanol (1 mL) at room temperature for 2-3 hrs,
The reaction mixture was filtered through a pad of Celite®, the filtrate was evaporated to give the
crude product which was suspended in dichloromethane and stirred overnight at room temperature,
then filtered to provide the title compound 172 (6.3 mg, 27% yield). 'H NMR: (DMSO) & (ppm): 400
MHz, (DMSO) d (ppm): 9.71 (s, 1H), 8.07 (d, J= 8.2 Hz, 2H), 8.00 (d, J= 8.2 Hz, 2H), 7.48 (s, 1H),
7.34 (d, J= 5.1 Hz, 1H), 7.28 (dd, J= 8.2. 2.0 Hz, 1H), 7.24 (d, J= 3.5 Hz, 1H), 7.03 (t, J= 3.7 Hz,
1H), 6.79 (d, J= 8.4 Hz, 1H), 5.17 (s, 2H). MS: 362.09 (calc), 363.1 (obs).

Example 49
Z N

@@[HY@/
= N
NHo

N-({2-Amino-5-(thiophen-2-yl)phenyl)-4-cyanobenzamide (173)

Step 1: N-(2-Amino-5-(thiophen-2-yl)phenyl)-4-cyanobenzamide (173)
[0401] Following the same procedures as in Example 1, step 4 (scheme 1) but substituting
compound 4 for compound 170 the title compound 173 was obtained in 56 % yield. 'H NMR:
(DMSO) & (ppm): 400 MHz, (DMSO) d (ppm): 9.92 (s, 1H), 8.14 (d, J= 8.4 Hz, 2H), 8.00 (d, J= 8.4
Hz, 2H), 7.44 (d, J= 2.0 Hz, 1H), 7.34 (dd, J= 5.1, 0.98 Hz, 1H), 7.30 (dd, J= 8.2, 2.2 Hz, 1H),
7.23 (d, J= 3.5 Hz, 1H), 7.03 (dd, J= 5.1, 3.5 Hz, 1H), 6.79 (d, J= 8.4 Hz, 1H), 5.24 (s, 2H). MS:
319.08 (calc), 320.1 (obs).

Example 50

@\@[H
= N
NH?

N-(2-Amino-5-(thiophen-2-yl)phenyl)-4-(4,5-dihydro-1H-imidazol-2-yl)benzamide (174)

>
N
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Step 1: N-(2-Amino-5-(thiophen-2-yl)phenyl)-4-(4,5-dihydro-1H-imidazol-2-yl)benzamide
(174)

[0402]  N-(2-Amino-B-(thiophen-2-y)phenyl)-4-cyanobenzamide 173 (30 mg, 0.1 mmol),
ethylenediamine (0.126 mL, 1.9 mmol.) and carbon disulfide (catalyst) were stirred at 50°C in DMF
overnight. The reaction mixture was then evaporated to dryness, taken up in methanol and filtered to
give the title compound 174 as a yellow solid (16.3 mg, 48%). *H NMR: (DMSO) & (ppm): 400 MHz,
(DMSO) d (ppm): 9.78 (s, 1H), 8.02 (d, J= 8.0 Hz, 2H), 7.92 (d, J= 8.0 Hz, 2H), 7.45 (s, 1H), 7.33
(d, J= 5.1 Hz, 1H), 7.28 (d, J= 8.2 Hz, 1H), 7.22 (d, J= 3.3 Hz, 1H), 7.03 (t, J= 3.9 Hz, 1H), 6.79
(d, J= 8.2 Hz, 1H), 5.18 (s, 2H), 3.63 (s, 4H). MS: 362.12 (calc), 363.1 (obs).

Example 51:
~ s

o—
NH j
0
NH,

N-(Z-amino-5-(thiophen-2-yl)phenyl)-3-methoxybenzamide (181)
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Step 1: tert-Butyl 4-bromo-2-nitrophenyicarbamate (175)

[0403]

183

To a solution of 4-bromo-2-nitroaniline 13 (5.00g, 23.07 mmol) in dimethylformamide

(55mL) at 0°C was added sodium hydride (1.02g, 25.38 mmol, 1.1 equ.) portion-wise. After
complete H, evolution, a solution of Boc anhydride (5.04g, 23.07 mmol, 1 equ.) in

dimethylformamide (20 mL) was cannulated slowly into the reaction mixture over 30 minutes. The

reaction was allowed to warm to tt then stirred overnight. It was then quenched with water and the

DMF was removed in vacuo. The residue was taken up in water and extracted with ethyl acetate. The
organic phase was dried over sodium sulfate, filtered and evaporated to provide 175 (3.72g, 51%).
'H NMR: (DMSO) & (ppm): 400 MHz, (DMSO) d (ppm): 9.67 (s, 1H), 8.10 (d, J= 2.3 Hz, 1H), 7.84
(dd, J= 8.6, 2.3 Hz, 1H), 7.56 (d, J= 8.8 Hz, 1H), 1.44 (s, 9H). MS: (calc.) 316.01; (obt.) 217.1 (M-

Boc)".
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