
CERTAIN CHEMICAL ENTITIES, COMPOSITIONS, AND METHODS
[0001] This application claims the benefit of U.S.
Patent Application No. 60/569,510, filed May 6, 2004,
which is hereby incoiporated by reference. [0002] This
invention relates to chemical entities which are
inhibitors of one or more mitotic kinesins and are
useful in the treatment of cellular proliferative
diseases, for example cancer, hyperplasias,
restenosis, cardiac hypertrophy, immune disorders,
fungal disorders, and inflammation. [0003] Among the
therapeutic agents used to treat cancer are the
taxanes and vinca alkaloids, which act on
microtubules. Microtubules are the primary structural
element of the mitotic spindle. The mitotic spindle is
responsible for distribution of replicate copies of
the genome to each of the two daughter cells that
result from cell division. It is presumed that
disruption of the mitotic spindle by these drugs
results in inhibition of cancer cell division, and
induction of cancer cell death. However, microtubules
fopn other types of cellular structures, including
tracks for intracellular transport in nerve processes.
Because these agents do not specifically target
mitotic spindles, they have side effects that limit
their usefulness. [0004] Improvements in the
specificity of agents used to treat cancer is of
considerable interest because of the therapeutic
benefits which would be realized if the side effects
associated with the administration of these agents
could be reduced. Traditionally, dramatic improvements
in the treatment of cancer are associated with
identification of therapeutic agents acting through
novel mechanisms. Examples of this include not only
the taxanes, but also the camptothecin class of
topoisom erase I inhibitors. From both of these
perspectives, mitotic kinesins are attractive targets
for new anti-cancer agents. [0005] Mitotic kinesins
are enzymes essential for assembly and function of the
mitotic spindle, but are not generally part of other
microtubule structures, such as in nerve processes.
Mitotic kinesins play essential roles during all
phases of mitosis. These enzymes are "molecular
motors" that transform energy released by hydrolysis
of ATP into mechanical force which drives the
directional movement of cellular cargoes along
microtubules. The catalytic domain sufficient for this
task is a compact structure of approximately 340 amino
acids. During mitosis, kinesins organize microtubules
into the bipolar structure that is the mitotic
spindle. Kinesins mediate movement of chromosomes
along spindle microtubules, as well as structural
changes in the mitotic spindle associated with
specific phases of mitosis.Experimental perturbation
of mitotic kinesin function causes malformation or
dysfunction of the mitotic spindle, frequently
resulting in cell cycle arrest and cell death. [0006]
In one aspect, the invention relates to methods for
treating cellular proliferative diseases, and for
treating disorders by inhibiting the activity of one
or more mitotic kinesins. [0007] Provided is at least
one chemical entity chosen from compounds of Formula I
R Formula I and pharmaceutically acceptable salts,
solvates, chelates, non-covalent complexes, prodrugs,
and mixtures thereof, wherein Ri is optionally
substituted aryl, optionally substituted
heterocycloalkyl, or optionally substituted
heteroaryl; X iS -CO Or-SO 2-; R is hydrogen or
optionally substituted lower alkyl; W is -CR 4-,
-CH2CR4-, or N; R is -CO-R 7, hydrogen, optionally
substituted alkyl, optionally substituted
heterocyclyl, cyano, optionally substituted sulfonyl,
or optionally substituted aryl; R4 is hydrogen or
optionally substituted alkyl; R is hydrogen, hydroxyl,
optionally substituted amino, optionally substituted
heterocyclyl; or optionally substituted lower alkyl; R
is hydrogen, optionally substituted alkyl, optionally
substituted alkoxy, optionally substituted aryloxy,
optionally substituted heteraryloxy, optionally
substituted alkoxycarbonyl-, optionally substituted
aminocarbonyl-, optionally substituted aryl,
optionally substituted heteroaryl, optionally
substituted heterocyclyl, or optionally substituted
aralkyl; andR7 is optionally substituted lower alkyl,
optionally substituted aryl, hydroxyl, optionally
substituted amino, optionally substituted aralkoxy, or
optionally substituted alkoxy. [0008] In some
embodiments, ifW is N, then R5 is not hydroxyl or
optionally substituted amino, and R is not optionally
substituted alkoxy, optionally substituted aralkoxy,
optionally substituted heteroaralkoxy, or optionally
substituted amino. [0009] Also provided is at least
one chemical entity chosen from compounds of Formula
II (Formula II) and pharmaceutically acceptable salts,
solvates, chelates, non-covalent complexes, prodrugs,
and mixtures thereof, wherein R2, R , R , R , and W
are as described for compounds of Formula I and
wherein Rn is optionally substituted heterocyclyl,
optionally substituted lower alkyl, nitro, cyano,
hydrogen, sulfonyl, or halo; Ri2 is hydrogen, halo,
optionally substituted alkyl, optionally substituted
amino, optionally substituted sulfanyl, optionally
substituted alkoxy, optionally substituted aryloxy,
optionally substituted heterocyclyl, or optionally
substituted heteroaryloxy; and Ri3 is hydrogen, acyl,
optionally substituted alkyl-, optionally substituted
alkoxy, halo, hydroxyl, nitro, cyano, optionally
substituted amino, alkylsulfonyl-, alkylsulfonamido-,
alkylsulfonyl-, carboxyalkyl-, aminocarbonyl-,
optionally substituted aryl or optionally substituted
heteroaryl-. [0010] Also provided is at least one
chemical entity chosen from compounds of Formula
III(Formula III) and pharmaceutically acceptable
salts, solvates, chelates, non-covalent complexes,
prodrugs, and mixtures thereof, wherein R2, R , Re, Ri
i, Ri2, and Ri3 are as described for compounds of
Formula II. {0011] Also provided is at least one
chemical entity chosen from compounds of Formula IV
(Formula IV) and pharmaceutically acceptable salts,
solvates, chelates, non-covalent complexes, prodrugs,
and mixtures thereof, wherein R , Re, Rn, Ri2, and R13
are as described for compounds of Formula III. [0012]
Also provided is at least one chemical entity chosen
from compounds of Formula y(Formula V) and
pharmaceutically acceptable salts, solvates, chelates,
non-covalent complexes, prodrugs, and mixtures
thereof, wherein R2, R , Rn, R1 , and R are as
described for compounds of Formula III and wherein Ri4
is optionally substituted heteroaryl; and Ri5 is
chosen from hydrogen, halo, hydroxyl, and lower alkyl.
[0013] Also provided is at least one chemical entity
chosen from compounds of Formula VI (Formula VI) and
pharmaceutically acceptable salts, solvates, chelates,
non-covalent complexes, prodrugs, and mixtures
thereof, wherein R , R , Rn, Ri2, and R 3 are as
described for compounds of Formula III. 



[0014] Also provided is at least one chemical entity
chosen from compounds of Formula VII(Formula VII) and
pharmaceutically acceptable salts, solvates, chelates,
non-covalent complexes, prodrugs, and mixtures
thereof, wherein R2, R , Rn, Ri2, and R are as
described for compounds of Formula III and wherein R
is chosen from optionally substituted alkoxy,
optionally substituted cycloalkoxy, optionally
substituted arylalkoxy, optionally substituted amino
and optionally substituted lower alkyl. [0015] Also
provided is composition comprising a pharmaceutical
excipient and at least one chemical entity described
herein. [0016] Also provided is a method of modulating
CENP-E kinesin activity which comprises contacting
said kinesin with an effective amount of at least one
chemical entity described herein. [0017] Also provided
is a method of inhibiting CENP-E which comprises
contacting said kinesin with an effective amount of at
least one chemical entity described herein. [0018]
Also provided is a method for the treatment of a
cellular proliferative disease comprising
administering to a subject in need thereof at least
one chemical entity described herein. [0019] Also
provided is a method for the treatment of a cellular
proliferative disease comprising administering to a
subject in need thereof a composition comprising a
pharmaceutical excipient and at least one chemical
entity described herein. [0020] Also provided is the
use, in the manufacture of a medicament for treating
cellular proliferative disease, of at least one
chemical entity of described herein. [0021] Also
provided is the use of at least one chemical entity
described herein for the manufacture of a medicament
for treating a disorder associated with CENP-E kinesin
activity. [0022] As used in the present specification,
the following words and phrases aregenerally intended
to have the meanings as set forth below, except to the
extent that the context in which they are used
indicates otherwise. The following abbreviations and
terms have the indicated meanings throughout: [0023]
As used herein, when any variable occurs more than one
time in a chemical formula, its definition on each
occurrence i s independent o f its definition at every
other occurrence. [0024] The following abbreviations
and terms have the indicated meanings throughout: AAcc
= acetyl BBoocc = t-butyloxy carbonyl BBuu = butyl
cC-- = cyclo CCBBZZ = carbobenzoxy = benzyloxycarbonyl
DDCCMM = dichloromethane = methylene chloride = CH2Cl2
DDCCEE = dichloroethane DEAD = diethyl
azodicarboxylate DIC = diisopropylcarbodiimide DIEA =
N,N-diisopropylethylamine DMAP =
4-N,N-dimethylarninopyridine DMF = N,N-dimethylfo
pnamide DMSO = dimethyl sulfoxide Et = ethyl Fmoc =
9-fluorenylmethoxycarbonyl GC = gas chromatography
HATU = O-(7-Azabenzotriazol-l -yl)- 1,
1,3,3-tetramethyluronium hexafluorophosphate HOAc =
acetic acid HOBt = hydroxybenzotriazole LAH = lithium
aluminum hydride Me = methyl mesyl = methanesulfonyl
NCS = N-chlorosuccinimide Ph = phenylPy = pyridine rt
= room temperature sat'd = saturated s- = secondaiy t-
= tertiary TES = triethylsilyl TFA = trifluoroacetic
acid THF = tetrahydrofuran TMS = trimethylsilyl tosyl
= p-toluenesulfonyl [0025] A dash ("-") that is not
between two letters or symbols is used to indicate a
point of attachment for a substituent. For example,
-CONH is attached through the carbon atom. [0026] By
"optional" or "optionally" is meant that the
subsequently described event or circumstance may or
may not occur, and that the description includes
instances where the event or circumstance occurs and
instances in which it does not. For example,
"optionally substituted alkyl" encompasses both
"alkyl" and "substituted alkyl" as defined below. It
will be understood by those skilled in the art, with
respect to any group containing one or more
substituents, that such groups are not intended to
introduce any substitution or substitution patterns
that are sterically impractical, synthetically
non-feasible and/or inherently unstable. [0027]
"Alkyl" encompasses straight chain and branched chain
having the indicated number of carbon atoms, usually
from 1 to 20 carbon atoms, for example 1 to 8 carbon
atoms, such as 1 to 6 carbon atoms. For example Ci-C
alkyl encompasses both straight and branched chain
alkyl of from 1 to 6 carbon atoms. Examples of alkyl
groups include methyl, ethyl, propyl, isopropyl,
n-butyl, sec-butyl, tert-butyl, pentyl, 2-pentyl,
isopentyl, neopentyl, hexyl, 2-hexyl, 3-hexyl,
3-methylpentyl, and the like. Alkylene is another
subset of alkyl, referring to the same residues as
alkyl, but having two points of attachment. Alkylene
groups will usually have from 2 to 20 carbon atoms,
for example 2 to 8 carbon atoms, such as from 2 to 6
carbon atoms. For example, C alkylene indicates a
covalent bond and Ci alkylene is a methylene group.
When an alkyl residue having a specific number of
carbons is named, all geometric isomers having that
number of carbons are intended to be encompassed;
thus, for example, "butyl" is meant to include
n-butyl, sec-butyl, isobutyl and t-butyl; "propyl"
includes n-propyl and isopropyl. "Lower alkyl" refers
to alkyl groups having one to four carbons.[0028]
"Cycloalkyl" indicates a saturated hydrocarbon ring
group, having the specified number of carbon atoms,
usually from 3 to 7 ring carbon atoms. Examples of
cycloalkyl groups include cyclopropyl, cyclobutyl,
cyclopentyl, and cyclohexyl as well as bridged and
caged saturated ring groups such as norbornane. [0029]
By "alkoxy" is meant an alkyl group of the indicated
number of carbon atoms attached through an oxygen
bridge such as, for example, methoxy, ethoxy, propoxy,
isopropoxy, n-butoxy, sec-butoxy, tert-butoxy,
pentoxy, 2-pentyloxy, isopentoxy, neopentoxy, hexoxy,
2-hexoxy, 3-hexoxy, 3-methylpentoxy, and the like.
Alkoxy groups will usually have from 1 to 6 carbon
atoms attached through the oxygen bridge. "Lower
alkoxy" refers to alkoxy groups having one to four
carbons. 



[0030] "Acyl" refers to the groups (alkyl)-C(O)-;
(cycloalkyl)-C(O)-; (aryl)-C(O)-; (heteroaryl)-C(O)-;
and (heterocycloalkyl)-C(O)-, wherein the group is
attached to the parent structure through the carbonyl
functionality and wherein alkyl, cycloalkyl, aryl,
heteroaryl, and heterocycloalkyl are as described
herein. Acyl groups have the indicated number of
carbon atoms, with the carbon of the keto group being
included in the numbered carbon atoms. For example a C
acyl group is an acetyl group having the formula CH
(C=O)-. [0031] By "alkoxycarbonyl" is meant an ester
group of the formula (alkoxy)(C=O)- attached through
the carbonyl carbon wherein the alkoxy group has the
indicated number of carbon atoms. Thus a Ci-C
alkoxycarbonyl group is an alkoxy group having from 1
to 6 carbon atoms attached through its oxygen to a
carbonyl linker. [0032] By "amino" is meant the group
-NH2. [0033] The term "aminocarbonyl" refers to the
group -CONRbR, where Rb is chosen from H, optionally
substituted Ci-Ce alkyl, optionally substituted aryl,
and optionally substituted heteroaryl; and Rc is
chosen from hydrogen and optionally substituted C1-C4
alkyl; or Rb and Rc taken together with the nitrogen
to which they are bound, form an optionally
substituted 5- to 7-membered nitrogen-containing
heterocycloalkyl which optionally includes 1 or 2
additional heteroatoms selected from O, N, and S in
the heterocycloalkyl ring; where each substituted
group is independently substituted with one or more
substituents independently selected from Q-C 4 alkyl,
aryl, heteroaryl, aryl-C]-C4 alkyl-, heteroaryl-C)-C 4
alkyl-, C-C 4 haloalkyl-, -OCi-C 4 alkyl, -OCi-C4
alkylphenyl, - Ci-C4 alkyl-OH, -OCi-C4 haloalkyl,
halo, -OH, -NH2, -C]-C4 alkyl-NH2, -N(C-C 4
alkyl)(C,-C 4 alkyl), -NH(Ci-C 4 alkyl), -N(Ci-C 4
alkyl)(Ci-C 4 alkylphenyl),-NH(Ci-C4 alkylphenyl),
cyano, nitro, oxo (as a substituted for heteroaryl),
-CO2H, -C(O)OCi-C 4 alkyl, -CON(Ci-C 4 alkyl)(Ci-C4
alkyl), -CONH(C-C 4 alkyl), -CONH2, -NHC(O)(Ci-C 4
alkyl), -NHC(O)(phenyl), -N(C1-C4 alkyl)C(O)(C,-C 4
alkyl), -N(Ci-C 4 alkyl)C(O)(phenyl), -C(O)C 1-C4
alkyl, -C(O)C 1-C4 phenyl, -C(O)C 1-C4 haloalkyl,
-OC(O)Ci-C 4 alkyl, -SO2(Ci-C4 alkyl), -SO2(phenyl), -
SO2(Ci-C4 haloalkyl), -SO2NH2, -SO2NH(Ci-C 4 alkyl),
-SO2NH(phenyl), - NHSO2(Ci-C4 alkyl), -NHSO2(phenyl),
and -NHSO2(Ci-C4 haloalkyl). [0034] "Aryl"
encompasses: 5- and 6-membered carbocyclic aromatic
rings, for example, benzene; bicyclic ring systems
wherein at least one ring is carbocyclic and aromatic,
for example, naphthalene, indane, and tetralin; and
tricyclic ring systems wherein at least one ring is
carbocyclic and aromatic, for example, fluorene. For
example, aryl includes 5- and 6-membered carbocyclic
aromatic rings fused to a 5- to 7- membered
heterocycloalkyl ring containing 1 or more heteroatoms
chosen from N, O, and S. For such fused, bicyclic ring
systems wherein only one of the rings is a carbocyclic
aromatic ring, the point of attachment may be at the
carbocyclic aromatic ring or the heterocycloalkyl
ring. Bivalent radicals formed from substituted
benzene derivatives and having the free valences at
ring atoms are named as substituted phenylene
radicals. Bivalent radicals derived from univalent
polycyclic hydrocarbon radicals whose names end in
"-yl" by removal of one hydrogen atom from the carbon
atom with the free valence are named by adding
"-idene" to the name of the corresponding univalent
radical, e.g., a naphthyl group with two points of
attachment is termed naphthylidene. Aryl, however,
does not encompass or overlap in any way with
heteroaryl, separately defined below. Hence, if one or
more carbocyclic aromatic rings is fused with a
heterocycloalkyl aromatic ring, the resulting ring
system is heteroaryl, not aryl, as defined herein.
[0035] The tepn "aryloxy" refers to the group -O-aryl.
[0036] The term "aralkyl" refers to a residue in which
an aryl moiety is attached to the parent structure via
an alkyl residue. Examples include benzyl-,
phenethyl-, phenylvinyl-, phenylallyl and the like.
[0037] The term "heteroaralkyl" refers to a residue in
which a heteroaryl moiety is attached to the parent
structure via an alkyl residue. Examples include
furanylmethyl-, pyridinylmethyl-, pyrimidinylethyl and
the like.[0038] The term "halo" includes fluoro,
chloro, bromo, and iodo, and the term "halogen"
includes fluorine, chlorine, bromine, and iodine.
[0039] "Haloalkyl" indicates alkyl as defined above
having the specified number of carbon atoms,
substituted with 1 or more halogen atoms, up to the
maximum allowable number of halogen atoms. Examples of
haloalkyl include, but are not limited to,
trifluoromethyl, difluoromethyl, 2-fluoroethyl, and
penta-fluoroethyl. [0040] "Heteroaryl" .encompasses:
5- to 7-membered aromatic, monocyclic rings containing
one or more, for example, from 1 to 4, or in certain
embodiments, from 1 to 3, heteroatoms chosen from N,
O, and S, with the remaining ring atoms being carbon;
and bicyclic heterocycloalkyl rings containing one or
more, for example, from 1 to 4, or in certain
embodiments, from 1 to 3, heteroatoms chosen from N,
O, and S, with the remaining ring atoms being carbon
and wherein at least one heteroatom is present in an
aromatic ring. For example, heteroaryl includes a 5-
to 7-membered heterocycloalkyl, aromatic ring fused to
a 5- to 7-membered cycloalkyl ring. For such fused,
bicyclic heteroaryl ring systems wherein only one of
the rings contains one or more heteroatoms, the point
of attachment may be at the heteroaromatic ring or the
cycloalkyl ring. When the total number of S and O
atoms in the heteroaryl group exceeds 1, those
heteroatoms are not adjacent to one another. In
certain embodiments, the total number of S and O atoms
in the heteroaryl group is not more than 2. In certain
embodiments, the total number of S and O atoms in the
aromatic heterocycle is not more than 1. Examples of
heteroaiyl groups include, but are not limited to, (as
numbered from the linkage position assigned priority
1), 2-pyridyl, 3-pyridyl, 4-pyridyl, 2,3-pyrazinyl,
3,4-pyrazinyl, 2,4-pyrimidinyl, 3,5-pyrimidinyl,
2,3-pyrazolinyl, 2,4-imidazolinyl, isoxazolinyl,
oxazolinyl, thiazolinyl, thiadiazolinyl, tetrazolyl,
thienyl, benzothiophenyl, furanyl, benzofuranyl,
benzoimidazolinyl, indolinyl, pyridizinyl, triazolyl,
quinolinyl, pyrazolyl, imidazopyridinyl, and
5,6,7,8-tetrahydroisoquinoline. Bivalent radicals
derived from univalent heteroaryl radicals whose names
end in "-yl" by removal of one hydrogen atom from the
atom with the free valence are named by adding
"-idene" to the name of the corresponding univalent
radical, e.g., a pyridyl group with two points of
attachment is a pyridylidene. Heteroaryl does not
encompass or overlap with aryl as defined above.
[0041] In the term "heteroaralkyl," heteroaryl and
alkyl are as defined herein, and the point of
attachment is on the alkyl group. This term
encompasses, but is not limited to,pyridylmethyl,
thiophenylmethyl, and (pyrrolyl)l -ethyl. [0042] A
"leaving group" or "atom" is any group or atom that
will, under the reaction conditions, cleave from the
starting material, thus promoting reaction at a
specified site. Suitable examples of such groups
unless otherwise specified are halogen atoms,
mesyloxy, pnitrobenzensulphonyloxy and tosyloxy
groups. [0043] "Optional" or "optionally" means that
the subsequently described event or circumstance may
or may not occur, and that the description includes
instances where said event or circumstances occurs and
instances in which it does not. For example,
"optionally substituted alkyl" includes "alkyl" and
"substituted alkyl" as defined herein. It will be
understood by those skilled in the art with respect to
any group containing one or more substituents that
such groups are not intended to introduce any
substitution or substitution patterns that are
sterically impractical and/or synthetically
non-feasible and/or inherently unstable. 



[0044] "Protecting group" has the meaning
conventionally associated with it in organic
synthesis, i.e. a group that selectively blocks one or
more reactive sites in a multifunctional compound such
that a chemical reaction can be carried out
selectively on another unprotected reactive site and
such that the group can readily be removed after the
selective reaction is complete. A variety of
protecting groups are disclosed, for example, in T.H.
Greene and P. G. M. Wuts, Protective Groups in Organic
Synthesis, Third Edition, John Wiley & Sons, New York
(1999), which is incorporated herein by reference in
its entirety. For example, a hydroxyl protected form
is where at least one of the hydroxyl groups present
in a compound is protected with a hydroxyl protecting
group. Likewise, amines and other reactive groups may
similarly be protected. [0045] By "heterocycloalkyl"
is meant a single aliphatic ring, usually with 3 to 7
ring atoms, containing at least 2 carbon atoms in
addition to 1-3 heteroatoms independently selected
from oxygen, sulfur, and nitrogen, as well as
combinations comprising at least one of the foregoing
heteroatoms. Suitable heterocycloalkyl groups include,
for example (as numbered from the linkage position
assigned priority 1), 2-pyrrolinyl,
2,4-imidazolidinyl, 2,3- pyrazolidinyl, 2-piperidyl,
3-piperidyl, 4-piperdyl, and 2,5-piperzinyl.
Morpholinyl groups are also contemplated, including
2-morpholinyl and 3-morpholinyl (numbered wherein the
oxygen is assigned priority 1). [0046] As used herein,
"modulation" refers to a change in CENP-E activity as
a direct or indirect response to the presence at least
one chemical entity described herein, relative tothe
activity of CENP-E in the absence of the chemical
entity. The change may be an increase in activity or a
decrease in activity, and may be due to the direct
interaction of the chemical entity with CENP-E, or due
to the interaction of the compound with one or more
other factors that in turn affect CENP-E activity.
[0047] The term "sulfanyl" includes the groups: -S-(
optionally substituted (C1- C6)alkyl), -S-(optionally
substituted aryl), -S-(optionally substituted
heteroaryl), and -S-(optionally substituted
he.terocycloalkyl). Hence, sulfanyl includes the group
C1-C6 alkylsulfanyl. {0048] The term "sulfinyl"
includes the groups: -S(O)-H, -S(O)-( optionally
substituted (Ci-C6)alkyl), -S(0)-optionally
substituted aryl), -S(O)-optionally substituted
heteroaryl), -S(O)-(optionally substituted
heterocycloalkyl); and -S(O)-(optionally substituted
amino). [0049] The term "sulfonyl" includes the
groups: -S(O2)-H, -S(O2)-( optionally substituted
(Ci-Q)alkyl), -S(O2)-optionally substituted aryl),
-S(q 2)-optionally substituted heteroaryl),
-S(O2)-(optionally substituted heterocycloalkyl)
,-S(O2)-(optionally substituted alkoxy),
-S(O2)-optionally substituted aryloxy),
-S(O2)-optionally substituted heteroaryloxy),
-S(O2)-(optionally substituted heterocyclyloxy); and
-S(O2)-(optionally substituted amino). [0050] The term
"substituted", as used herein, means that any one or
more hydrogens on the designated atom or group is
replaced with a selection from the indicated group,
provided that the designated atom's normal valence is
not exceeded. When a substituent is oxo (i.e., =0)
then 2 hydrogens on the atom are replaced.
Combinations of substituents and/or variables are
permissible only if such combinations result in stable
compounds or useful synthetic intepnediates. A stable
compound or stable structure is meant to imply a
compound that is sufficiently robust to survive
isolation from a reaction mixture, and subsequent
formulation as an agent having at least practical
utility. Unless otherwise specified, substituents are
named into the core structure. For example, it is to
be understood that when (cycloalkyl)alkyl is listed as
a possible substituent, the point of attachment of
this substituent to the core structure is in the alkyl
portion. [0051] The terms "substituted" alkyl,
cycloalkyl, aryl, heterocycloalkyl, and heteroaryl,
unless otherwise expressly defined, refer respectively
to alkyl, cycloalkyl, aryl, heterocycloalkyl, and
heteroaryl wherein one or more (such as up to 5, for
example, up to 3) hydrogen atoms are replaced by a
substituent independently chosen from: -Ra, -ORb,
-Q(Ci-C 2 alkyl)O- (e.g., methylenedioxy-), -SRb,
guanidine, guanidinewherein one or more of the
guanidine hydrogens are replaced with a lower-alkyl
group, -NRbRc, halo, cyano, nitro, -CORb, -CO2Rb,
-C0NR bRc, -OCORb, -OCO2R , -OCONRbRc, -NRGC0R b -NR
CO2R , -NR0CONR R0, -CO2Rb, -C0NR bRc, -NRcC0R b,
-SORa, -SO2R , -S0 2NRbRc, and -NR SO2R , where Ra is
chosen from optionally substituted Ci-Ce alkyl,
optionally substituted aryl, and optionally
substituted heteroaryl; Rb is chosen from H,
optionally substituted C]-Ce alky], optionally
substituted aryl, and optionally substituted
heteroaryl; and R is chosen from hydrogen and
optionally substituted Ci-C alkyl; where each
optionally substituted group is unsubstituted or
independently substituted with one or more, such as
one, two, or three, substituents independently
selected from Ci-C4 alkyl, aryl, heteroaryl,
aryl-C[-C4 alkyl-, heteroaryl-Ci-G 4 alkyl-, Ci-C4
haloalkyl-, -OCi-C 4 alkyl, -OCi-C 4 alkylphenyl,
-Cj-C4 alkyl-OH, -OCi-C4 haloalkyl, halo, -OH, -NH2,
-Ci-C4 alkyl-NH2, -N(Cj-C4 alkyl)(d-C 4 alkyl),
-NH(Ci-C4 alkyl), -N(Ci-C 4 alkyl)(C]-C4 alkylphenyl),
-NH(Ci-C 4 alkylphenyl), cyano, nitro, oxo (as a
substituted for heteroaryl), -CO2H5-C(O)OCi-C 4 alkyl,
-CON(Ci-C4 alkyl)(Ci-C 4 alkyl), -CONH(C 1-C4 alkyl),
-CONH2, -NHC(O)(Ci-C 4 alkyl), -NHC(O)(phenyl),
-N(Ci-C 4 alkyl)C(q c C!-C4 alkyl), -N(C]-C4
alkyl)C(O)(phenyl), -C(O)C 1-C4 alkyl, -C(O)Ci-C 4
phenyl, -C(O)Cj-C 4 haloalkyl, -OC(O)Ci-C 4 alkyl,
-SO2(Ci-C4 alkyl), - SO (rhenyl), -SO2(Ci-C4
haloalkyl), -SO2NH2, -SO2NH(Ci-C4 alkyl),
-SO2NH(phenyl), - NHSO2(Ci-C4 alkyl), -NHSO2(rhenyl),
and -NHSO2(C)-C4 haloalkyl). [0052] The term
"substituted acyl" refers to the groups (substituted
alkyl)-C(O)-; (substituted cycloalkyl)-C(O)-;
(substituted aryl)-C(O)-; (substituted
heteroaryl)-C(O)-; and (substituted
heterocycloalkyl)-C(O)-, wherein the group is attached
to the parent structure through the carbonyl
functionality and wherein substituted alkyl,
cycloalkyl, aryl, heteroaryl, and heterocycloalkyl,
refer respectively to alkyl, cycloalkyl, aryl,
heteroaryl, and heterocycloalkyl wherein one or more
(such as up to 5, for example, up to 3) hydrogen atoms
are replaced by a substituent independently chosen
from: -Ra, -ORb, -0(Ci-C 2 alkyl)O- (e.g.,
methylenedioxy-), -SRb, guanidine, guanidine wherein
one or more of the guanidine hydrogens are replaced
with a lower-alkyl group, -NRbR, halo, cyano, nitro,
-C0R b, -CO2Rb, -C0NR bR, -0C0R b, -OCO2R , -0C0NR
bRc, -NRC0R b, -NR0CO2R , -NRC0NR bRc, -CO2Rb, -C0NR
bR, -NRcCORb, -SORa, -SO2R , -SO2NRbR, and -NR0SO2R
,where Ra is chosen from optionally substituted Ci-C
alkyl, optionally substituted aryl, and optionally
substituted heteroaryl; Rb is chosen from H,
optionally substituted Cj-Ce alkyl, optionally
substituted aryl, and optionally substituted
heteroaryl; and Rc is chosen from hydrogen and
optionally substituted C1-C4 alkyl; where each
optionally substituted group is unsubstituted or
independently substituted with one or more, such as
one, two, or three, substituents independently
selected from C1-C4 alkyl, aryl, heteroaryl, aryl-Q-Q
alkyl-, heteroaryl-C]-C 4 alkyl-, C1-C4 haloalkyl-,
-OCi-C4 alkyl, -OCi-C 4 alkylphenyl, -Ci-C4 alkyl-OH,
-OCi-C4 haloalkyl, halo, -OH, -NH2, -C1-C4 alkyl-NH2,
-N(Ci-C 4 alkyl)(Ci-C4 alkyl), -NH(C1-C4 alkyl),
-N(Ci-C4 alkyl)(Ci-C 4 alkylphenyl), -NH(Ci-C4
alkylphenyl), cyano, nitro, oxo (as a substitutent for
heteroaryl), -CO2H, -C(O)OCi-C 4 alkyl, -CON(Cj-C 4
alkyl)(Cj-C4 alkyl), -CONH(Ci-C 4 alkyl), -CONH2,
-NHC(O)(C 1-C4 alkyl), -NHC(O)(phenyl), -N(Ci-C 4
alkyl)C(O)(Ci-C 4 alkyl), -N(Ci-C4 alkyl)C(O)(rhenyl),
-C(O)Cj-C 4 alkyl, -C(O)C 1-C4 phenyl, -C(O)Cj-C 4
haloalkyl, -OC(O)C]-C4 alkyl, -SO2(C -C4 alkyl), -
SO2(phenyl), -SO2(C1-C4 haloalkyl), -SO2NH2,
-SO2NH(Ci-C 4 alkyl), -SO2NH(phenyl), - 



NHSO2(Ci-C4 alkyl), -NHSO2(rhenyl), and -NHSO2(Ci-C4
haloalkyl). [0053] The term "substituted alkoxy"
refers to alkoxy wherein the alkyl constituent is
substituted (i.e., -O-(substituted alkyl)) wherein
"substituted alkyl" refers to alkyl wherein one or
more (such as up to 5, for example, up to 3) hydrogen
atoms are replaced by a substituent independently
chosen from: -Ra, -0R b, -0(Ci-C 2 alkyl)O- (e.g.,
methylenedioxy-), -SRb, guanidine, guanidine wherein
one or more of the guanidine hydrogens are replaced
with a lower-alkyl group, -NRbRc, halo, cyano, nitro,
-CORb, -CO2Rb, -C0NR bRc, -OCORb, -OCO2R , -0C0NR bRc,
-NRcC0R b, -NRcCO2Ra, -NRcC0NR bRc, -CO2Rb, -C0NR bRc,
-NRcC0R b, -SORa, -SO2R , -SO2NRbR, and -NR0SO2R ,
where Ra is chosen from optionally substituted Cj-C
alkyl, optionally substituted aryl, and optionally
substituted heteroaryl; Rb is chosen from H,
optionally substituted Cj-Ce alkyl, optionally
substituted aryl, and optionally substituted
heteroaryl; and Rc is chosen from hydrogen and
optionally substituted Cj-C4 alkyl; where each
optionally substituted group is unsubstituted or
independently substituted with one or more, such as
one, two, or three, substituents independently
selected fromC)-C4 alkyl, aryl, heteroaryl, aryl-Ci-C
4 alkyl-, heteroaryl-C]-C4 alkyl-, Cj-C4 haloalkyl-,
-OCi-C 4 alkyl, -OCi-C 4 alkylphenyl, -Ci-C 4
alkyl-OH, -OC1-C4 haloalkyl, halo, -OH, -NH2, -C1-C4
alkyl-NH2, -N(C-C 4 alkyl)(C-C 4 alkyl), -NH(C]-C4
alkyl), -N(Ci-C 4 alkyl)(Ci-C4 alkylphenyl), -NH(Ci-C
4 alkylphenyl), cyano, nitro, oxo (as a substituted
for heteroaryl), -CO2H, -C(O)OCi-C 4 alkyl, -CON(C-C 4
alkyl)(C-C 4 alkyl), -CONH(C-C 4 alkyl), -CONH2,
-NHC(O)(C-C 4 alkyl), -NHC(O)(phenyl), -N(C-C 4
alkyl)C(O)(C-C 4 alkyl), -N(C1-C4 alkyl)C(O)(phenyl),
-C(O)C 1-C4 alkyl, -C(O)Cj-C 4 phenyl, -C(O)C]-C4
haloalkyl, -OC(O)C-C 4 alkyl, -SO2(Cr C4 alkyl), -
SO2(phenyl), -SO2(C-C 4 haloalkyl), -SO2NH2, -SO2NH(C
1-C4 alkyl). -SO2NH(phenyl), - NHSO2(C1-C4 alkyl),
-NHSO2(phenyl), and -NHSO2(C1-C4 haloalkyl). In some
embodiments, a substituted alkoxy group is
"polyalkoxy" or -O-(optionally substituted
alkylene)-(optionally substituted alkoxy), and
includes groups such as -OCH2CH2OCHs, d residues of
glycol ethers such as polyethyleneglycol, and -0(CH
2CH2O)xCH , where x is an integer of 2-20, such as
2-10, and for example, 2-5. Another substituted alkoxy
group is hydroxyalkoxy or -OCH2(CH2)yOH, where y is an
integer of 1-10, such as 1-4. [0054] The term
"substituted alkoxycarbonyl" refers to the group
(substituted alkyl)- O-C(O)- wherein the group is
attached to the parent structure through the carbonyl
functionality and wherein substituted refers to alkyl
wherein one or more (such as up to 5, for example, up
to 3) hydrogen atoms are replaced by a substituent
independently chosen from: -Ra, -0R b, -0(C-C 2
alkyl)O- (e.g., methylenedioxy-), -SRb, guanidine,
guanidine wherein one or more of the guanidine
hydrogens are replaced with a lower-alkyl group,
-NRbRc, halo, cyano, nitro, -C0R b, -CO2Rb, -C0NR bRc,
-0C0R b, -OCO2R , -0C0NR bRc, -NRcCORb, -NR0CO2R ,
-NRcC0NR bR, -C0 2Rb, -C0NR bRc, -NRcCORb, -SORa,
-SO2Ra, -S0 2NRbRc, and -NRcS0 2Ra, where Ra is chosen
from optionally substituted Ci-C alkyl, optionally
substituted aryl, and optionally substituted
heteroaryl; Rb is chosen from H, optionally
substituted C-C; alkyl, optionally substituted aryl,
and optionally substituted heteroaryl; and R is chosen
from hydrogen and optionally substituted Ci-C4 alkyl;
where each optionally substituted group is
unsubstituted or independently substituted with one or
more, such as one, two, or three, substituents
independently selected from Cj-C4 alkyl, aryl,
heteroaryl, aryl-C-Cj alkyl-, heteroaryl-C-C 4 alkyl-,
Cj-C4 haloalkyl-, -OC]-C4 alky], -OC-C 4 alkylphenyl,
-C-C 4 alkyl-OH, -OC]-C4 haloalkyl, halo, -OH,
-NH2,-C1-C alkyl-NH2, -N(C1-C4 alkyl)(Cr C4 alkyl),
-NH(Cj-C4 alkyl), -N(Ci-C alkyl)(Ci-C 4 alkylphenyl),
-NH(C 1-C4 alkylphenyl), cyano, nitro, oxo (as a
substituted for heteroaryl), -CO2H, -C(O)OC]-C4 alkyl,
-CON(Ci-C 4 alkyl)(Ci-C4 alkyl), -CONH(Ci-C 4 alkyl),
-CONH2, -NHC(O)(C 1-C4 alkyl), -NHC(O)(phenyl),
-N(C]-C4 alkyl)C(O)(C]-C4 alkyl), -N(C]-C4
alkyl)C(O)(phenyl), -C(O)C]-C4 alkyl, -C(O)Ci-C 4
phenyl, -C(O)C-C 4 haloalkyl, -OC(O)C]-C4 alkyl,
-SO2(Ci-C4 alkyl), - SO2(rhenyl), -SO2(Ci-C4
haloalkyl), -SO2NH2, -SO2NH(Ci-C 4 alkyl),
-SO2NH(phenyl), - NHSO2(Ci-C4 alkyl), -NHSO2(phenyl),
and -NHSO2(C]-C4 haloalkyl). (0055] The tepn
"substituted amino" refers to the group -NHR d or -NR
dRd where each Rd is independently chosen from:
optionally substituted alkyl, optionally substituted
cycloalkyl, optionally substituted acyl, optionally
substituted aryl, optionally substituted heteroaryl,
optionally substituted heterocycloalkyl,
alkoxycarbonyl, sulfinyl and sulfonyl, wherein
substituted alkyl, cycloalkyl, aryl, heterocycloalkyl,
and heteroaryl refer respectively to alkyl,
cycloalkyl, aryl, heterocycloalkyl, and heteroaryl
wherein one or more (such as up to 5, for example, up
to 3) hydrogen atoms are replaced by a substituent
independently chosen from: -Ra, -ORb, -0(Ci-C alkyl)O-
(e.g., methylenedioxy-), -SRb, guanidine, guanidine
wherein one or more of the guanidine hydrogens are
replaced with a lower-alkyl group, -NRbRc, halo,
cyano, nitro, -CORb, -CO2Rb, -CONRbRc, -OCORb, -OCO2R
, -OCONRbRc, -NRcCORb, -NR0CO2R , -NRcCONRbR, -C0 2Rb,
-C0NR bRc, -NRCORb, -SORa, -SO2R , -S0 2NRbRc, and
-NR0SO2R , where Ra is chosen from optionally
substituted Cj-C6 alkyl, optionally substituted aryl,
and optionally substituted heteroaryl; Rb is chosen
from H, optionally substituted C-C 6 alkyl, optionally
substituted aryl, and optionally substituted
heteroaryl; and Rc is chosen from hydrogen and
optionally substituted Ci-C4 alkyl; where each
optionally substituted group is unsubstituted or
independently substituted with one or more, such as
one, two, or three, substituents independently
selected from C]-C4 alkyl, aryl, heteroaryl,
aryl-C]-C4 alkyl-, heteroaryl-Ci-C 4 alkyl-, Ci-C4
haloalkyl-, -OCi-C4 alkyl, -OC]-C4 alkylphenyl, -C1-C4
alkyl-OH, -OCi-C4 haloalkyl, halo, -OH, -NH2, -Ci-C4
alkyl-NH2 -N(C-C 4 alkyl)(C-C 4 alkyl), -NH(C-C 4
alkyl), -N(Ci-C 4 alkyl)(C]-C4 alkylphenyl), -NH(Cj-C4
alkylphenyl), cyano, nitro, oxo (as a substituted for
heteroaryl), -CO2H, -C(O)OC-C 4 alkyl, -CON(C-C 4
alkyl)(C-C 4 alkyl),-CONH(C 1-C4 alkyl), -CONH2
-NHC(O)(C 1-C4 alkyl), -NHC(O)(phenyl), -N(C1-C4
alkyl)C(O)(Ci-C 4 alkyl), -N(CpC 4 alkyl)C(O)(phenyl),
-C(O)C 1-C4 alkyl, -C(O)Ci-C 4 phenyl, -C(O)Ci-C 4
haloalkyl, -OC(O)C 1-C4 alkyl, -SO2(Ci-C4 alkyl), -
SO2(rhenyl), -SO2(Ci-C4 haloalkyl), -SO2NH2,
-SO2NH(Cj-C 4 alkyl), -SO2NH(phenyl), - NHSO2(C1-C4
alkyl), -NHSO2(phenyl), and -NHSO2(Ci-C4 haloalkyl);
and wherein optionally substituted acyl,
alkoxycarbonyl, sulfmyl and sulfonyl are as defined
herein. [0056] The term "substituted amino" also
refers to the group -NR 6I wherein Re and Rf, together
with the nitrogen to which they are bound, form an
optionally substituted 5- to 7- membered
nitrogen-containing, non-aromatic, heterocycle which
optionally contains 1 or 2 additional heteroatoms
chosen from nitrogen, oxygen, and sulfur. [0057]
Compounds of Formula I-XIII include, but are not
limited to, optical isomers of compounds of Fopnula
I-XIII, racemates, and other mixtures thereof. In
those situations, the single enantiomers or
diastereomers, i.e., optically active forms, can be
obtained by asymmetric synthesis or by resolution of
the racemates. Resolution of the racemates can be
accomplished, for example, by conventional methods
such as crystallization in the presence of a resolving
agent, or chromatography, using, for example a chiral
high-pressure liquid chromatography (HPLC) column. In
addition, compounds of Formula I-XIII include Z- and
E- forms (or cis- and trans- forms) of compounds with
carbon-carbon double bonds. Where 



compounds of Formula I-XIII exists in various
tautomeric forms, chemical entities of the present
invention include all tautomeric forms of the
compound. Compounds of Formula IXIII also includes
crystal forms such as polymorphs and clathrates.
[0058] Chemical entities of the present invention
include, but are not limited to compounds of Formula
I-XIII and all pharmaceutically acceptable forms
thereof. Pharmaceutically acceptable fopn s of the
compounds recited herein include pharmaceutically
acceptable salts, solvates, chelates, non-covalent
complexes, prodrugs, and mixtures thereof. In certain
embodiments, the compounds described herein are in the
form of pharmaceutically acceptable salts. Hence, the
terms "chemical entity" and "chemical entities" also
encompass pharmaceutically acceptable salts, solvates,
chelates, non-covalent complexes, prodrugs, and
mixtures. [0059] "Pharmaceutically acceptable salts"
include, but are not limited to salts with inorganic
acids, such as hydrochlorate, phosphate, diphosphate,
hydrobromate, sulfate, sulfinate, nitrate, and like
salts; as well as salts with an organic acid, such as
malate, maleate,fumarate, tartrate, succinate,
citrate, acetate, lactate, methanesulfonate,
p-toluenesulfonate, 2- hydroxyethylsulfonate,
benzoate, salicylate, stearate, and alkanoate such as
acetate, HOOC- (CH2)n-COOH where n is 0-4, and like
salts. Similarly, pharmaceutically acceptable cations
include, but are not limited to sodium, potassium,
calcium, aluminum, lithium, and ammonium. [0060] In
addition, if the compound of Formula I-XIII is
obtained as an acid addition salt, the free base can
be obtained by basifying a solution of the acid salt.
Conversely, if the product is a free base, an addition
salt, particularly a pharmaceutically acceptable
addition salt, may be produced by dissolving the free
base in a suitable organic solvent and treating the
solution with an acid, in accordance with conventional
procedures for preparing acid addition salts from base
compounds. Those skilled in the art will recognize
various synthetic methodologies that may be used to
prepare non-toxic pharmaceutically acceptable addition
salts. [0061] As noted above, prodrugs also fall
within the scope of chemical entities, for example
ester or amide derivatives of the compounds of Formula
I-XIII. The term "prodrug" includes any compound that
becomes a compound of Formula I-XIII when administered
to a patient, e.g., upon metabolic processing of the
prodrug. Examples of prodrugs include, but are not
limited to, acetate, formate, and benzoate and like
derivatives of functional groups (such as alcohol or
amine groups) in the compounds of Formula I-XIII. In
some embodiments, the prodrug is a phosphate ester. A
thorough discussion of prodrugs is provided in T.
Higuchi and V. Stella, Pro-drugs as Novel Delivery
Systems, Vol. 14 of the A.C.S. Symposium Series, in
Edward B. Roche, ed., Bioreversible Carriers in Drug
Design, American Pharmaceutical Association and
Pergamon Press, 1987, and in Design of Prodrugs, ed.
H. Bundgaard, Elsevier, 1985, each of which are
incorporated herein by reference. [0062] The term
"solvate" refers to the chemical entity formed by the
interaction of a solvent and a compound. Suitable
solvates are pharmaceutically acceptable solvates,
such as hydrates, including monohydrates and
hemi-hydrates. [0063] The term "chelate" refers to the
chemical entity formed by the coordination of a
compound to a metal ion at two (or more) points.
[0064] The term "non-covalent complex" refers to the
chemical entity formed by the interaction of a
compound and another molecule wherein a covalent bond
is not formed between the compound and the molecule.
For example, complexation can occur through van der
Waals interactions, hydrogen bonding, and
electrostatic interactions (also called ionicbonding).
[0065] The term "active agent" is used to indicate a
chemical entity which has biological activity. In
certain embodiments, an "active agent" is a compound
having phapnaceutical utility. For example an active
agent may be an anti-cancer therapeutic. [0066] The
term "antimitotic" refers to a drug for inhibiting or
preventing mitosis, for example, by causing metaphase
arrest. Some antitumour drugs block proliferation and
are considered antimitotics. [0067] The term
"therapeutically effective amount" of a chemical
entity of this invention means an amount effective,
when administered to a human or non-human patient, to
provide a therapeutic benefit such as amelioration of
symptoms, slowing of disease progression, or
prevention of disease e.g., a therapeutically
effective amount may be an amount sufficient to
decrease the symptoms of a disease responsive to
CENP-E inhibition hi some embodiments, a
therapeutically effective amount is an amount
sufficient to reduce cancer symptoms. In some
embodiments a therapeutically effective amount is an
afriount sufficient to decrease the number of
detectable cancerous cells in an organism, detectably
slow, or stop the growth of a cancerous rumor. In some
embodiments, a therapeutically effective amount is an
amount sufficient to shrink a cancerous tumor. [0068]
The term "inhibition" indicates a significant decrease
in the baseline activity of a biological activity or
process. "Inhibition of CENP-E activity" refers to a
decrease in CENP-E activity as a direct or indirect
response to the presence of at least one chemical
entity described herein, relative to the activity of
CENP-E in the absence of the at least one chemical
entity. The decrease in activity may be due to the
direct interaction of the chemical entity with CENP-E,
or due to the interaction of the chemical entity(ies)
described herein with one or more other factors that
in turn affect CENP-E activity. For example, the
presence of the chemical entity(ies) may decrease
CENP-E activity by directly binding to CENP-E, by
causing (directly or indirectly) another factor to
decrease CENP-E activity, or by (directly or
indirectly) decreasing the amount of CENP-E present in
the cell or organism. [0069] A "disease responsive to
CENP-E inhibition" is a disease in which inhibiting
CENP-E provides a therapeutic benefit such as an
amelioration of symptoms, decrease in disease
progression, prevention or delay of disease onset, or
inhibition of aberrant activity of certain cell-types.
[0070] "Treatment or treating means any treatment of a
disease in a patient, including:a) preventing the
disease, that is, causing the clinical symptoms of the
disease not to develop; b) inhibiting the disease; c)
slowing or arresting the development of clinical
symptoms; and/or d) relieving the disease, that is,
causing the regression of clinical symptoms. [0071]
"Patient" refers to an animal, such as a mammal, that
has been or will be the object of treatment,
observation or experiment. The methods of the
invention can be useful in both human therapy and
veterinary applications. In some embodiments, the
patient is a mammal; in some embodiments the patient
is human; and in some embodiments the patient is
chosen from cats and dogs. [0072] The present
invention is directed to a class of novel chemical
entities that are inhibitors of one or more mitotic
kinesins. According to some embodiments, the chemical
entities described herein inhibit the mitotic kinesin,
CENP-E, particularly human CENP-E. CENP-E is a plus
end-directed microtubule motor essential for achieving
metaphase chromosome alignment. CENP-E accumulates
during inteiphase and is degraded following completion
of mitosis. Microinjection of antibody directed
against CENP-E or overexpression of a dominant
negative mutant of CENP-E causes mitotic arrest with
prometaphase chromosomes scattered on a bipolar
spindle. The tail domain of CENP-E mediates
localization to kinetochores and also interacts with
the mitotic checkpoint kinase hBubRl. CENP-E also
associates with active forms of MAP kinase. Cloning of
human (Yen, et al., Nature, 359(6395):536-9 (1992))
CENP-E has been reported. In Thrower, et al., EMBO J.,
14:918-26 (1995) partially purified native human
CENP-E was reported on. Moreover, the study reported
that CENP-E was a minus end-directed microtubule
motor. Wood, et al., Cell, 



91:357-66 (1997)) discloses expressed Xenopus CENP-E
in E. coli and that XCENP-E has motility as a plus end
directed motor in vitro. CENP-E See, PCT Publication
No. WO 99/13061, which is incorporated herein by
reference. [0073] In some embodiments, the chemical
entities inhibit the mitotic kinesin, CENPE, as well
as modulating one or more of the human mitotic
kinesins selected from HSET (see, U.S. Patent No.
6,361,993, which is incorporated herein by reference);
MCAK (see, U.S. Patent No. 6,331,424, which is
incorporated herein by reference); RabK-6 (see U.S.
Patent No. 6,544,766, which is incorporated herein by
reference); Kif4 (see, U.S. Patent No. 6,440,684,
which is incorporated herein by reference); MKLPl
(see, U.S. Patent No. 6,448,025, which is incorporated
herein by reference); KiflS (see, U.S. Patent No.
6,355,466,which is incorporated herein by reference);
Kid (see, U.S. Patent No. 6,387,644, which is
incorporated herein by reference); Mppl, CMKrp, KinI-3
(see, U.S. Patent No. 6,461,855, which is incoiporated
herein by reference); Kip3a (see, PCT Publication No.
WO 01/96593, which is incorporated herein by
reference); Kip3d (see, U.S. Patent No. 6,492,151,
which is incorporated herein by reference); and KSP
(see, U.S. Patent No. 6,617,1 15, which is
incorporated herein by reference). [0074] The methods
of inhibiting a mitotic kinesin comprise contacting an
inhibitor of the invention with one or more mitotic
kinesin, particularly a human kinesin; or fragments
and variants thereof. The inhibition can be of the ATP
hydrolysis activity of the mitotic kinesin and/or the
mitotic spindle formation activity, such that the
mitotic spindles are disrupted. [0075] The present
invention provides inhibitors of one or more mitotic
kinesins, in particular, one or more human mitotic
kinesins, for the treatment of disorders associated
with cell proliferation. The chemical entities
compositions and methods described hqrein can differ
in their selectivity and are used to treat diseases of
cellular proliferation, including, but not limited to
cancer, hyperplasias, restenosis, cardiac hypertrophy,
immune disorders, fungal disorders and inflammation.
[0076] Accordingly, the present invention provides at
least one chemical entity chosen from compounds of
Fopnula I Formula I and pharmaceutically acceptable
salts, solvates, chelates, non-covalent complexes,
prodrugs, and mixtures thereof, wherein Ri is
optionally substituted aryl, optionally substituted
heterocycloalkyl, or optionallysubstituted heteroaryl;
X is -CO or -SO 2-; R2 is hydrogen or optionally
substituted lower alkyl; W is -CR 4-, -CH2CR4- or N;
R3 is -CO-R 7, hydrogen, optionally substituted alkyl,
optionally substituted heterocyclyl, cyano, optionally
substituted sulfonyl, or optionally substituted aryl;
R4 is hydrogen or optionally substituted alkyl; R5 is
hydrogen, hydroxyl, optionally substituted amino,
optionally substituted heterocyclyl; or optionally
substituted lower alkyl; R6 is hydrogen, optionally
substituted alkyl, optionally substituted alkoxy,
optionally substituted aryloxy, optionally substituted
heteraryloxy, optionally substituted alkoxycarbonyl-,
optionally substituted aminocarbonyl-, optionally
substituted aryl, optionally substituted heteroaryl,
optionally substituted heterocyclyl, or optionally
substituted aralkyl; and R7 is optionally substituted
lower alkyl, optionally substituted aryl, hydroxyl,
optionally substituted amino, optionally substituted
aralkoxy, or optionally substituted alkoxy; provided
that if W is N5 then R5 is not hydroxyl or optionally
substituted amino, and R is not optionally substituted
alkoxy, optionally substituted aralkoxy, optionally
substituted heteroaralkoxy, or optionally substituted
amino. [0077] In some embodiments, R is optionally
substituted aryl, or optionally substituted
heteroaryl. In some embodiments, Ri is optionally
substituted aryl. In some embodiments, Ri is
optionally substituted phenyl. In some embodiments, Ri
is phenyl substituted with one, two or three groups
independently selected from optionally substituted
heterocyclyl, optionally substituted alkyl, sulfonyl,
halo, optionally substituted amino, optionally
substituted sulfanyl, optionally substituted alkoxy,
optionally substituted aryloxy, optionally substituted
heteroaryloxy; acyl, hydroxyl, nitro, cyano,
optionally substituted aryl, and optionally
substituted heteroaryl-. In some embodiments, Ri is
chosen from 3-halo-4- isopropoxy-phenyl,
3-cyano-4-isopropoxy-phenyl,
3-cyano-4-isopropylamino-phenyl, 3-
chloro-4-isopropylamino-phenyl,
3-cyano-4-trifluoroisopropyloxyphenyl, 3-chloro-4-
trifluoroisopropyloxyphenyl,
3-cyano-4-cylobutyloxyphenyl,
3-chloro-4-cylobutyloxyphenyl,
3-cyano-4-cylopropyloxyphenyl, and
3-chloro-4-cylopropyloxyphenyl. In some embodiments,
R] is 3-halo-4-isopropoxy-phenyl or
3-cyano-4-isopropoxy-phenyl. [0078] In some
embodiments, R2 is hydrogen.[0079] i some embodiments,
X is -CO-. [0080] In some embodiments,W is -CR 4- and
R is hydrogen. [0081] In some embodiments, the
compounds described herein possess a potentially
chiral center, for example, when W is -CR - . The
invention contemplates the use of pure enantiomers and
mixtures of enantiomers, including racemic mixtures,
although the use of a substantially optically pure
enantiomer will generally be preferred. The term
"substantially optically pure" or "enantiomerically
pure" means having at least about 95% of the described
enantiomer with no single impurity greater than about
1% and particularly, at least about 97.5% enantiomeric
excess. In some embodiments, the stereogenic center at
Wis as shown below: [0082] In some embodiments, R3 is
-CO-R 7;hydrogen; optionally substituted lower alkyl;
cyano; optionally substituted sulfonyl; optionally
substituted aryl; or optionally substituted
heterocyclyl. In some embodiments, R3 is optionally
substituted lower alkyl. In some embodiments, R3 is
lower alkyl that is optionally substituted with a
hydroxyl or a phosphate ester thereof, lower alkyl
that is optionally substituted with a lower alkoxy,
lower alkyl that is optionally substituted with an
optionally substituted amino group, or lower alkyl
that is optionally substituted with CO-Rs where R is
hydroxyl or optionally substituted amino. [0083] In
some embodiments, R5 is hydrogen, hydroxyl, or
optionally substituted lower alkyl. hi some
embodiments, R5 is hydrogen. [0084] In some
embodiments, the compounds described herein possess a
potentially chiral center when R5 is not hydrogen. The
invention contemplates the use of pure enantiomers and
mixtures of enantiomers, including racemic mixtures,
although the use of a substantially optically pure
enantiomer will generally be preferred. The term
"substantially optically pure" or "enantiomerically
pure" means having at least about 95% of the described
enantiomer with no single impurity greater than about
1% and particularly, at least about97.5% enantiomeric
excess. [0085] In some embodiments, R is optionally
substituted aryl, optionally substituted heteroaryl,
optionally substituted heterocyclyl, or optionally
substituted alkyl (such as wherein the alkyl group is
substituted with an optionally substituted amino group
or wherein the alkyl group is optionally substituted
cycloalkyl-). h some embodiments, R is phenyl
substituted with one or two of the following
substituents: optionally substituted heteroaryl,
optionally substituted amino, aralkoxy, halo,
hydroxymethyl-, hydroxy, cyano, alkoxy, phenyl,
phenoxy, methylenedioxy, ethylenedioxy, sulfonyl,
aminocarbonyl, carboxy, alkoxycarbonyl, nitro,
heteroaralkoxy, aralkoxy, and optionally substituted
heterocyclyl. [0086] Also provided is at least one
chemical entity chosen from compounds of Formula II 



(Formula II) and pharmaceutically acceptable salts,
solvates, chelates, non-covalent complexes, prodrugs,
and mixtures thereof, wherein R , R3, R5, R6, and W
are as described for compounds of Formula I and
wherein R]i is optionally substituted heterocyclyl,
optionally substituted lower alkyl, nitro, cyano,
hydrogen, sulfonyl, or halo; Ri2 is hydrogen, halo,
optionally substituted alkyl, optionally substituted
amino, optionally substituted sulfanyl, optionally
substituted alkoxy, optionally substituted aryloxy,
optionally substituted heterocyclyl, or optionally
substituted heteroaryl oxy; and Ri3 is hydrogen, acyl,
optionally substituted alkyl-, optionally substituted
alkoxy, halo, hydroxyl, nitro, cyano, optionally
substituted amino, alkylsulfonyl-, alkylsulfonamido-,
alkylsulfonyl-, carboxyalkyl-, aminocarbonyl-,
optionally substituted aryl or optionally substituted
heteroaryl-. [0087] In some embodiments, Rn is
hydrogen, cyano, nitro, or halo. In someembodiments,
R1 1 is chloro or cyano. [0088] In some embodiments, R
2 is optionally substituted lower alkoxy, optionally
substituted lower alkyl, or optionally substituted
amino-. In some embodiments, Ri2 is chosen from
isopropoxy, isopropylamino, trifluoroisopropyloxy,
cylobutyloxy, and cylopropyloxy. In some embodiments,
Ri2 is lower alkoxy (such as propoxy) or 2,2,2-
trifluoro-l-methyl-ethoxy. In some embodiments, Ri2 is
propoxy or 2,2,2-trifluoro-l -methylethoxy. In some
embodiments, Ri2 is not -O-(CH 2)nNH2 or -O-(CH
2)4NH(CH3) wherein n is 4 or 5. [0089] In some
embodiments Rn and R 2, taken together, form an
optionally substituted carbocyclic or heterocyclic
ring. In some embodiments, Rn and Ri2, taken .
together, form a methylenedioxy or ethylenedioxy ring.
In some embodiments, Rj and R 3, taken together, form
an optionally substituted carbocyclic or heterocyclic
ring. In some embodiments, Rn and R]3, taken together,
form an optionally substituted carbocyclic or
heterocyclic ring. [0090] In some embodiments, R 3 is
hydrogen. [0091] In some embodiments, R and Rn, taken
together, form an optionally substituted carbocyclic
or heterocyclic ring, i.e., Ri, X, N, and R2, taken
together, form an optionally substituted carbocyclic
or heterocyclic ring. In certain embodiments, a
substituted 2,4-dioxo-l,4-dihydro-2H-quinazolin-3-yl
ring is fopned, e.g., wherein the phenyl ring is
optionally substituted. In other embodiments, a
4-oxo-4Hquinazolin- 3-yl ring is formed, e.g.,wherein
the phenyl ring is optionally substituted. In certain
embodiments, a 4-oxo-4Hpyridopyrimidin- 3-yl ring is
formed, e.g., wherein one of R, S, T, and U is
nitrogen with the others being -CH and wherein the
pyridine ring is optionally substituted. [0092] Also
provided is at least one chemical entity chosen from
compounds of Formula III (Formula III) and
pharmaceutically acceptable salts, solvates, chelates,
non-covalent complexes, prodrugs, and mixtures
thereof, wherein R2, R3, R6, Rn, Ri , and Rj3 are as
described for compounds of Formula II. [0093] Also
provided is at least one chemical entity chosen from
compounds of Formula FV(Fopnula IV) and
pharmaceutically acceptable salts, solvates, chelates,
non-covalent complexes, prodrugs, and mixtures
thereof, wherein R2, R , Rn, R12, and R13 are as
described for compounds of Fopnula III. [0094] Also
provided is at least one chemical entity chosen from
compounds of Formula V (Formula V) and
pharmaceutically acceptable salts, solvates, chelates,
non-covalent complexes, prodrugs, and mixtures
thereof, wherein R2, R , Rn, R 5 and Rj3 are as
described for compounds of Formula III and wherein Ri4
is optionally substituted heteroaryl; and Ri5 is
chosen from hydrogen, halo, hydroxyl, and lower alkyl.
[0095] In some embodiments, R H is chosen from
7,8-dihydro-imidazo[l,2-c][l,3]oxazin-2-yl,
3a,7a-dihydro-lH-benzoimidazol-2-yl,imidazo[2,l-b]oxaz
ol-6-yl, oxazol-4-yl, 5,6,7,8-tetrahydro-imidazo[
1,2-a]pyridin-2~yl, lH-[l,2,4]triazol-3-yl,
2,3-dihydro-imidazol-4-yl, lH-imidazol-2-yl, imidazo[
1,2-a]pyridin-2-yl, thiazol-2-yl, thiazol-4-yl,
pyrazol-3-yl, and lH-imidazol-4-yl, each of which is
optionally substituted with one, two, or three groups
chosen from optionally substituted lower alkyl, halo,
acyl, sulfonyl, cyano, nitro, optionally substituted
amino, and optionally substituted heteroaryl. [0096]
In some embodiments, Ri4 is chosen from
lH-imidazol-2-yl, imidazo[l,2-a]pyridin-2-yl; and
lH-imidazol-4-yl, each of which is optionally
substituted with one or two groups chosen from
optionally substituted lower alkyl, halo, and acyl.
[0097] In some embodiments, Ri5 is hydrogen. [0098]
Also provided is at least one chemical entity chosen
from compounds of Formula VI (Formula VI)and
pharmaceutically acceptable salts, solvates, chelates,
non-covalent complexes, prodrugs, and mixtures
thereof, wherein R2, R , Rn, Ri2, and Ri3 are as
described for compounds of Formula III. [0099] Also
provided is at least one chemical entity chosen from
compounds of Formula VII (Fopnula VII) and
pharmaceutically acceptable salts, solvates, chelates,
non-covalent complexes, prodrugs, and mixtures
thereof, wherein R2, Re, Rn, Ri2, and R13are as
described for compounds of Formula III and wherein R9
is chosen from optionally substituted alkoxy,
optionally substituted cycloalkoxy, optionally
substituted arylalkoxy, optionally substituted amino
and optionally substituted lower alkyl. [00100] In
some embodiments, R9 is lower alkyl substituted with
hydroxyl or optionally substituted amino. In some
embodiments, R9 is lower alkyl substituted with
hydroxyl, amino, N-methylamino, or N,N-dimethyl amino.
[00101] Also provided is at least one chemical entity
chosen from compounds of Formula VIII (Fopnula
VIII)and pharmaceutically acceptable salts, solvates,
chelates, non-covalent complexes, prodrugs, 



and mixtures thereof, wherein R1, X ,W, R3, R4, R6,
and R7 are as defined for compounds of Formula I and
wherein R and R5, together with the atoms to which
they are bound, form an optionally substituted 5- 7
membered heterocycle which optionally may include one
or two additional heteroatoms. [00102] In some
embodiments,, R2 taken together Avith R5, form an
optionally substituted pyrrolidinyl ring or optionally
substituted piperidinyl ring. [00103] Also provided is
at least one chemical entity chosen from compounds of
Formula EX (Formula IX) and pharmaceutically
acceptable salts, solvates, chelates, non-covalent
complexes, prodrugs, and mixtures thereof, wherein Rj,
X ,W, R , R , R , and R are as defined for compounds
of Formula I and wherein R5 and R , together with the
atoms to which they are bound, form an optionally
substituted 5- 7 membered heterocycle which optionally
may include one or two heteroatoms. [00104] In some
embodiments, R5 and Rg, together with the atoms to
which they are attached, form an optionally
substituted 2H-[l,2,3]triazol-4-yl; an optionally
substituted IHbenzoimidazol- 2-yl; an optionally
substituted piperazinyl ring; an optionally
substituted morpholinyl ring; or an optionally
substituted lH-Imidazol-4-yl ring; an optionally
substituted isoxazol-4-yl ring. [00105] Also provided
is at least one chemical entity chosen from compounds
of Formula X(Formula X) and pharmaceutically
acceptable salts, solvates, chelates, non-covalent
complexes, prodrugs, and mixtures thereof, wherein R1,
X ,W, R , R5, R and R7 are as defined for compounds of
Formula I and wherein R2 and R , taken together with
the atoms to which they are attached, form an
optionally substituted 3- to 7-membered heterocyclic
ring. [00106] In some embodiments, R2 and R3, taken
together with the atoms to which they are attached,
form an optionally substituted 3- to 7-membered
heterocyclic ring. In' some embodiments, they form an
aziridinyl ring. [00107] Also provided is at least one
chemical entity chosen from compounds of Formula XI
(Formula XI) and pharmaceutically acceptable salts,
solvates, chelates, non-covalent complexes, prodrugs,
and mixtures thereof, wherein W, R , R , R5, R and R
are as defined for compounds of Formula I and wherein
R1, X,N, and R , taken together, form a substituted
2,4-dioxo-l,4-dihydro-2H-quinazolin-3- yl,
4-oxo-4H-quinazolin-3-yl, or
4-oxo-4H-pyridopyrimidin-3-yl ring. [00108] Also
provided is at least one chemical entity chosen from
compounds ofFormula XII (Formula XII) and
pharmaceutically acceptable salts, solvates, chelates,
non-covalent complexes, prodrugs, and mixtures
thereof, wherein Ri, W, R , R5, and R are as defined
for compounds of Formula I and wherein -X-N(R2)- is
-C=N-; and X taken together with R forms an optionally
substituted heterocyclic ring; in each case, provided
that if W is N, then R5 is not hydroxyl or optionally
substituted amino, and R6 is not optionally
substituted alkoxy, optionally substituted aralkoxy,
optionally substituted heteroaralkoxy, or optionally
substituted amino. [00109] In certain embodiments,
-X-N(R2)- is -C=N-; and X taken together with R3 forms
an optionally substituted heterocyclic ring, including
but not limited to 3H- [l,3,4]oxadiazol-2-one;
4,5-dihydro-oxazole; thiazole; imidazole;
3,5-dihydro-imidazol-4~ one; or 3H-pyrimidin-4-one,
each of which is optionally substituted. [00110] Also
provided is at least one chemical entity chosen from
compounds of Formula XIII (Formula XIII) and
pharmaceutically acceptable salts, solvates, chelates,
non-covalent complexes, prodrugs,and mixtures thereof,
wherein R1, X ,W, R2, R4, R , and R7 are as defined
for compounds of Formula I and wherein R and R ,
together with the atoms to which they are bound, form
an optionally substituted 5- 7 membered heterocycle
which optionally may include one or two additional
heteroatoms. [00111] In some embodiments, R3 and R6,
together with the atoms to which they are attached,
form an optionally substituted pyrrolidinyl ring, an
optionally substituted piperidinyl ring, or an
optionally substituted
l,2,3,4-tetrahydro-quinolin-3-yl ring. [00112] Also
provided is at least one chemical entity chosen from
compounds recited in Table 1, 2, 3, 4, 5, or 6, and
pharmaceutically acceptable salts, solvates, chelates,
nonr covalent complexes, prodrugs, and mixtures
thereof. [00113] The compounds can be named and
numbered using AutoNom version 2.1, ChemDraw Ultra
6.0, Cambridgesoft, Cambridge, MA; Struct<=>Name
algorithm of ChemDraw Ultra 9.0, Cambridgesoft,
Cambridge, MA or ISIS-DRAW. TABLE 1
N-{l-[4-(8-Bromo-5-methylimidazo[
l,2-a]pyridin-2-yl)-benzyl]-3- hydroxy-propyl
}-3-cyano-4- isopropoxy-benzamide N-( 1-{4-[2-(
1-Acetylamino-ethyl)- 1- ethyl-1H-imidazol-4-yl]
-benzyl}-3- hydroxy-propyl)-3-chloro-4-(2,2,2-
trifluoro- 1-methyl-ethoxy)-benzamide
N-(l-{4-[2-acetyl-l-ethyl-lHimidazol-
4-yl]-benzyl}-3-hydroxypropyl)-
3-chloro-4-(isopropoxy)- benzamideN-{
l-[4-(8-ethyl-imidazo[l,2- a]pyridin-2-yl)-benzyl]
-3-hydroxypropyl}- 3-cyano-4-isopropoxybenzamide
N-{l-[4-(8-isopropenyl-imidazo[l,2-
a]pyridin-2-yl)-benzyl]-3-hydroxypropyl}-
3-cyano-4-isopropoxybenzamide
N-(l-{4-[2-(l-Acetylamino-propyl)-lethyl-
lH-imidazol-4-yl]-benzyl}-3-
hydroxy-propyl)-3-chloro-4- (isopropoxy)-benzamide
N-(1-{4- [2-(1-Acetylamino-ethyl)-l -
ethyl-1H-imidazol-4-yl] -benzyl}-3-
hydroxy-propyl)-3-chloro-4- isopropoxy-benzamide
N-[1-(4- {2-[1-(Acetyl-metliyl-amino)-
ethyl]-1-ethyl-1H-imidazol-4-yl }-
benzyl)-3-hydroxy-propyl]-3-chloro-4-
(2,2,2-trifluoro- 1-methyl-ethoxy)- 



benzamide N-( 1-{4- [2-(1-Acetylamino-ethyl)-1-
propyl- 1H-imidazol-4-yl] -benzyl}-3-
hydroxy-propyl)-3 -chloro-4-
isopropoxy-benzamideN-{l-[4-(8-chloro-imidazo[l,2-
a]pyridin-2-yl)-benzyl]-3-hydroxypropyl}-
3-cyano-4-isopropoxybenzamide
N-{1-[4-(8-trifluoromethylimidazo[
l,2-a]pyridin-2-yl)-benzyl]-3- hydroxy-propyl
}-3-cyano-4- isopropoxy-benzamide
N-(l-{4-[2-[l-(Acetyl-methyl-amino)- ethyl]
-1-ethyl-1H-imidazol-4-yl] - benzyl}
-3-hydroxy-propyl)-3-cyano-4- isopropoxy-benzamide
N-{1-[4-(8-Bromo-imidazo [1,2-
a]pyridin-2-yl)-benzyl]-3-hydiOxypropyl}-
3-chloro-4-isopropoxybenzamide N-( 1-{4-
[2-(1-Acetylamino-ethyl)- 1- isopropyl-
1H-imidazol-4-yl] -benzyl }-
3-hydroxy-piOpyl)-3-chloro-4- isopropoxy-benzamide N-(
1-{4- [2-( 1-Acetylamino-ethyl)- 1-
ethyl-lH-imidazol-4-yl]-benzyl}-3-
hydroxy-propyl)-3-chloro-4-(2,2,2- trifluoro-
1-methyl-ethoxy)-benzamideABS
N-(2-(2-amino-2-methylpropionylaniino)- 1-{4-[8-(
1-hydroxyethyl)- imidazo[l,2-a]pyridin-2-yl]-
benzyl}-ethyl)-3-chloro-4-isopiOpoxybenzamide
N-(l-{4-[2-[l-(3-methyl-ureido)- ethyl]
-1-ethyl-1H-imidazol-4-yl] -
benzyl}-3-hydroxy-propyl)-3-chloro- 4-(2
2,2-trifluoro- 1-methyl-ethoxy)- benzaniide
N-(2-(2-dimethylamino-acetylamino)-
1-{4-[8-methyl-imidazo[ 1,2-a]pyridin- 2-yl]-benzyl}
-ethyl)-3-cyano-4- isopropoxy-benzamide
N-(l-{4-[2-Acetyl-l-ethyl-lHimidazol- 4-yl]-benzyl j
-3-hydroxypropyl)- 3-cyano-4-isopropoxybenzamide N-(
1-{4-[2-( 1-Acetylamino-2-methylpropyl)- 1-ethyl-
1H-imidazol-4-yl]- benzy1}-3-hydroxy-propyl)-3-chloro-
4-(2,2,2-trifluoro- 1-methyl-ethoxy)- benzamide
N-{1-[4-(8-chloro-imidazo[l ,2-
a]pyridin-2-yl)-benzyl] -3-hydroxybutyl}-
3-cyano-4-isopropoxybenzamide1- -3- ABS
N-(2-(2-dimethylamino-acetylamino)-
l-{4-[8-(l-hydroxy-ethyl)-
imidazo[l,2-a]pyridin-2-yl]-benzyl}-
ethyl)-3-cyano-4-isopropoxybenzamide
N-{1-[4-(8-acetyl-imidazo [1,2-
a]pyridin-2-yl)-benzyl]-3-hydroxypropyl}-
3-cyano-4-isopropoxybenzamide
N-{1-[4-(8-methyl-imidazo[ 1,2-
a]pyridin-2-yl)-benzyl]-3-hydroxypropyl}
-3-cyano-4-isopropoxybenzamideABS
N-(2-(2-dimethylamino-acetylamino)- 1-{4-[8-(l
-hydroxy-ethyl)- imidazo[l,2-a]pyridin-2-yl]-benzyl}-
ethyl)-3-chloro-4-isopropoxybenzaniide N-( 1-{4-[2-(
1-Acetylamino-ethyl)-1- cyclopropylmethyl-
1H-imidazol-4-yl]-
benzy1}-3-hydroxy-propyl)-3-cliloro-
4-isopropoxy-benzamide N-{l-[4-(8-isopropyl-imidazo[l
,2- a]pyridin-2-yl)-benzyl]-3-hydroxypropyl}
-3-cyano-4-isopropoxybenzamide
N-(2-(2-amino-2-methylpropionylamino)-
1-{4-[8-bromoimidazo [1,2-a]pyridin-2-yl]-benzyl}-
ethyl)-3-cyano-4-isopropoxybenzamide
N-(l-{4-[2-(l-formylaniino-ethyl)-lethyl-
lH-imidazol-4-yl]-benzyl}-3-
hydroxy-propyl)-3-chloro-4- isopropoxy-benzamide
N-(l-{3-fluoro-4-[2-(l-methyllhydroxy-
ethyl)-l-ethyl-lH-imidazol-
4-y]]-benzyl}-3-hydroxy-propyl)-3-
chloro-4-isopropoxy-benzamideN-(2-(2-dimethylamino-ace
tylamino)- l-{4-[8-bromo-imidazo[l,2-a]pyridin-
2-yl]-benzyl}-ethyl)-3 -chloro-4- isopropoxy-benzamide
ABS N-{l-[2-fluoro-4-(8-methylimidazo[
l,2-a]pyridin-2-yl)-benzyl]-3-
hydroxy-propyl}-3-cyano-4- isopropoxy-benzamide
N-(l-{4-[2-acetyl-l-(3- hydroxypropyl)-
1H-imidazol-4-yl]- benzyl}-3-hydroxy-prop'yl)-3
-chloro- 4-isopropoxy-benzamide
N-{l-[4-(8-acetyl-5-methylimidazo[
1,2-a]pyridin-2-yl)-benzyl] -3-
hydiOxy-propyl}-3-cyano-4- isopropoxy-benzamide
N-(l-{4-[2-(l-Acetylamino-2-methylpropyl)- 



1-ethyl-1H-imidazol-4-yl]-
benzyl}-3-hydroxy-propyl)-3-chloro-
4-isopropoxy-benzamide
N-[l-[4-(2-acetyl-l-ethyl-lHimidazol-
4-yl)-benzyl]-2-(2-hydroxyacetylamino)-
ethyl]-3-chloro-4-(2,2,2- trifluoro-
1~methyl-ethoxy)-benzamideN-(l-{4-[2-/-butyl-l-ethyl-l
Himidazol- 4-yl]-benzyl}-3-hydroxypropyl)-
3-cyano-4-isopropoxybenzamide
N-(2-(2-dimethylamino-acetylamino)-
1-{4-[8-bromo-imidazo[1,2-a]pyridin-
2-yl]-benzyl}-ethyl)-3-cyano-4- isopropoxy-benzamide
N-( 1-{4-[2-( 1-acetylaraino-ethyl)- 1-
ethyl-lH-imidazol-4-yl]-benzyl}-2-
dimethylcarbamoyl-ethyl)-3-chloro-4-
isopropoxy-benzamide N-{1-[4-(8-methyl-imidazo[ 1,2-
a]pyridin-2-yl)-benzyl]-3-hydroxybutyl}-
3-cyano-4-isopropoxybenzamide N-( 1-{2-fluoro-4-
[2-r-butyl-1-methyl- 1H-imidazol-4-yl]-benzyl
}-3-hydroxypropyl)- 3-cyano-4-isopropoxybenzaraide
N-(l-{4-[2-acetyl-l-methyl-lHimidazol-
4-yl]-benzyl}-3-carbamoylpropyl)-
3-chloro-4-isopropoxybenzamideN-(
1-{4-[2-isobutyryl-1-methyl- 1Himidazol-
4-yl]-benzyl}-3-hydroxypropyl)-
3-chloro-4-isopropoxybenzan ide N-( 1-{4- [2-acetyl-
1-(2-hydroxy-ethyl)- 1H-imidazol-4-yl]
-benzyl}-3-hydroxypropyl)-
3-chloro-4-isopropoxybenzamide f c
N-(l-{4-[2-(l-methyl-l-hydroxyethyl)-
1-ethyl-1H-imidazol-4-yl]-
benzyl}-3-hydroxy-propyl)-3-chloro- 0 XH"
4-(2,2,2-trifluoro-l-methyl-ethoxy)- benzamide N-(
1-{3-fluoro-4- [2-acetyl-1-methyl-
1H-imidazol-4-yl]-benzyl }-3-hydroxypropyl)-
3-cyano-4-isopiOpoxybenzamide
N-[l-[4-(8-Bromo-imidazo[l,2-
a]pyridin-2-yl)-benzyl]-2-(2-oxotetrahydiO-
pyrimidin-l-yl)-ethyl]-3- cyano-4-isopropoxy-benzamide
N-(l-{4-[2-(3-hydroxy-pent-3-yl)-lethyl-
lH-imidazol-4-yl]-benzyl}-3-
hydroxy-propyl)-3-cyano-4-
isopropoxy-benzamideN-(l-{4-[2-acetyl-l-methyl-lHimida
zol- 4-yl]-benzyl}-3-hydroxypropyl)-
3-cyano-4-(2,2,2-trifluoro-lmethyl- ethoxy)-benzamide
N-{ 1-[4-(8-(I -hydroxy-ethyl)-
imidazo[l,2-a]pyridin-2-yl)-benzyl]-3- hydroxy-propyl
}-3-cyano-4- isopropoxy-benzamide N-( 1-{4- [2-(
1-hydroxy- 1-methylethyl)- 1-(2,2,2-trifluoroethyl)-
1Himidazol- 4-yl]-benzyl}-3-hydroxypropyl)-
3-chloro-4-isopropoxybenzamide N-[I -[4-(2-acetyl-
1-ethyl- 1Himidazol-
4-yl)-benzyl]-2-(2-hydroxyacetylamino)-
ethyl]-3-cliloiO-4- isopropoxy-benzamide N-(
1-{4-[2-acetyl- 1-(2-methoxyethyl)-
lH-imidazol-4-yl]-benz}d}-3-hydroxypropyl)-
3-chloiO-4-isopropoxybenzamide
N-(2-(2-amino-2-methylpropionylamino)-
l-{4-[8-(l-hydroxyethyl)- imidazo[l,2-a]pyridin-2-yl]-
benzyl
}-ethyl)-3-cyano-4-isopropoxybenzamideN-(2-(2-amino-pr
opionylamino)- 1-{4- [8-(l -hydroxy-ethyl)-imidazo[l
,2- a]pyridin-2-yl]-benzyl}-ethyl)-3-
chloro-4-isopropoxy-benzamide N-(I
-{4-[2-acetyl-l-methyl- 1Himidazol-
4-yl]-benzyl}-3-hydroxypropyl)-
3-cyano-4-isopropoxybenzamide
N-(l-{4-(5,5-dimethyl-7,8-dihydroimidazo[ 1,2-c]
[1,3]oxazin-2-yl)- benzyl}-3-hydroxy-propyl)-3-chloro-
4-isopropoxy-benzamide
N-(l-{4-[2-isobutyryl-l-methyl-lHimidazol-
4-yl]-benzyl}-3-hydroxypropyl)-
3-cyano-4-isopropoxybenzamide
N-(l-{4-(8-methyl-5,6,7,8-tetrahydroimidazo[
1,2-a]pyridin-2-yl)-benzyl}-
3-hydroxy-propyl)-3-cyano-4- isopropoxy-benzamide N-(
1-{4-[2-acetyl-l -propyl-lHimidazol-
4-yl]-benzyl}-3-hydroxypropyl)-
3-chloro-4-isopropoxybenzamideN-(l-{4-[2-acetyl-l-ethy
l-lHimidazol- 4-yl]-benzyl}-2-cai-bamoylethyl)-
3-chloro-4-isopropoxybenzamide N-( 1-{4-[2-acetyl-
1-methyl-1Himidazol- 4-yl]-benzyl}-3-hydroxypropyl)-
3-chloro-4-isopropoxybenzamide
N-(2-(2-amino-propionylamino)-l-{4- [8-methyl-imidazo[
1,2-a]pyridin-2-yl]- benzyl
}-ethyl)-3-cyano-4-isopropoxybenzamide 



N-( 1-{4-[2-(1-hydroxy-2-methylpropyl)- 1-ethyl-
1H-imidazol-4-yl] -
benzyl}-3-hydroxy-propyl)-3-chloro-
4-(2,2,2-trifluoro- 1-methyl-ethoxy)- benzamide
N-(l-{3-fluoro-4-[2-(l-hydroxy-lmethyl- ethyl)-
1-ethyl- 1H-imidazol-4-
yl]-benzyl}-3-hydroxy-propyl)-3-
chloro-4-(2,2,2-trifluoro- 1-methylethoxy)- benzamide
N-(l-{4-[2-propionyl-l-methyl-lHimidazol- 4-yl]
-benzyl} -3-hydroxypropyl)-
3-cyano-4-isopropoxybenzamide3/4 N-( 1- {4-[2-(
1-hydroxy- 1-methylethyl)- l-(2,2
52-trifluoroethyl)-lHimidazol- 4-yl]-bei
yl}-3-hydroxypropyl)- 3 -cyano-4-isopropoxybenzamide
N-(I- {4-[2-(l -formylamino-ethyl)- 1- methyl-
1H-imidazol-4-yl]-benzyl }-3- hydroxy-propyl)-3
-chloro-4- isopropoxy-benzamide
N-(2-(2-hydroxy-acetylamino)-l-{4-
[8-(l-hydroxy-ethyl)-imidazo[l,2- a]pyridin-2-yl]
-benzyl }-ethyl)-3- chloro-4-isopropoxy-benzamide
N-(3-fluoro- 1- {4-[2-(l -hydroxy- 1- methyl-ethyl)-
1-methyl- 1H-imidazol- 4-yl]
-benzyl}-3-hydroxy-propyl)-3 -
cyano-4-isopropoxy-benzamide
N-(l-{4-[2-(l-acetylamino-ethyl)-lmethyl-
lH-imidazol-4-yl]-benzyl}-3- hydroxy-propyl)-3
-chloro-4- isopropoxy-benzamide 1,2-ABS
N-(2-(2-amino-2-methylprapionylamino)-
l-{4-[8-methylimidazo [1,2-a]pyridin-2-yl]-benzyl}-
ethyl)-3-cyano-4-isopropoxybenzamide
N-{l-[4-(S-methyl-imidazo[l,2-
a]pyridin-2-yl)-beiizyl]-3-hydroxypropy1}-
3-chloro-4-isopropoxybenzamide
N-(l-{4-[2-r-butyl-l-methyl-lHimidazol-
4-yl]-benzyl}-3-hydroxypropyl)-
3-cyano-4-isopropoxybenzamide
N-(l-{4-[2-/-butyl-l-methyl-lHimidazol-
4-yl]-benzyl}-3-carbamoylbutyl)-
3-cyano-4-isopropoxybenzamide
N-{l-[4-(8-methyl-imidazo[l,2- a]pyridin-2-yl)-benzyl]
-3-carbamoylpropyl}- 3-chloro-4-isopropoxybenzamide
N-(l-{4-[2-(l-hydiOxy-l-methylethyl)-
1-ethyl-1H-imidazol-4-yl] -
benzyl}-3-hydroxy-propyl)-3-cyano-4-
isopropoxy-benzamideN-( 1-{3-fluoro-4-[2-acetyl-
1-methyl- 1H-imidazol-4-yl]-benzyl} -3-hydroxypropyl)-
3-chloro-4-isopropoxybenzamide
N-(l-{4-[2-acetyl-l-methyl-lHimidazol-
4-yl]-benzyl}-3-carbamoylc
propyl)-3-chloiO-4-isopropoxybenzamide N-(I-
{3-fluoro-4- [2-acetyl- 1-ethyl-
1H-imidazol-4-yl]-benzyl }-3-hydroxypropyl)-
3-chloro-4-isbpropoxybenzamide N-( 1- {4-[2-propionyl-
1-methyl- 1Himidazol- 4-yl]-benzyl }-3-hydroxypropyl)-
3-chloro-4-isopropoxybenzamide i r
N-{l-[4-(8-methyl-imidazo[l ,2-
a]pyridin-2-yl)-benzyl]-3-hydroxypropyl}-
3-cyano-4-(2,2,2-trifluoiO-lmethyl- ethoxy)-benzamide
N-(2-(2-hydroxy-acetylamino)-l-{4-
[8-methyl-imidazo[l,2-a]pyridin-2-yl]-
benzyl}-ethyl)-3-cyano-4-isopropoxybenzamideN-( 1-
{4-[2-(1-hydroxyimino-ethyl)- 1- methyl-
1H-imidazol-4-yl]-benzyl}-3-
hydroxy-propyl)-3-chloro-4- isopropoxy-benzamide
N-(l-{4-[2-(3-hydroxy-pent-3-yl)-lethyl-
lH-imidazol-4-yl]-benzyl}-3-
hydroxy-propyl)-3-chloro-4- isopropoxy-benzamide
N-(2-(2-dimethylamino-acetylamino)-
l-{4-[8-methyl-imidazo[l,2-a]pyridin-
2-yl]-benzyl}-ethyl)-3-chloro-4- isopropoxy-benzamide
N-(l-{4-[2-acetyl-l-(2,2,2-trifluoroethyl)-
1H-imidazol-4-yl] -benzyl }-3-
hydroxy-propyl)-3-chloro-4- isopropoxy-benzamide
N-(2-(3-hydroxy-propionylamino)- 1-
{4-[8-biOmo-imidazo[l,2-a]pyridin-2-
yl]-benzyl}-ethyl)-3-chloro-4- isopropoxy-benzamide
N-(2-(2-hydroxy-acetylamino)- 1-{4- [8-bromo-imidazo
[1,2-a]pyridin-2-yl] -
benzyl}-ethyl)-3-chloro-4-isopropoxybenzamideN-(2-(2-a
mino-2-methylpropionylamino)- 1-{4-[8-bromoimidazo[
l,2-a]pyridin-2-yl]-benzyl}-
ethyl)-3-chloro-4-isopropoxybenzamide
N-[l-[4-(2-/-butyl-l-methyl-lHimidazol-
4-yl)-benzyl]-2-ureidoethyl]-
3-cyano-4-isopropoxybenzaraide l- 



N-( 1-{4-[2-(l -hydroxypropyl)-l -ethyl-
1H-imidazol-4-yl]-benzyl }-3-hydroxypropyl)-
3-cliloiO-4-isopropoxybenzamide
N-(l-{4-[2-acetyl-l-methyl-lHimidazol- 4-yl]
-benzyl}-2-carbamoylethyl)-
3-chloro-4-isopropoxybenzainide
N-(2-(2-hydroxy-acetylamino)-l-{4-
[8-methyl-imidazo[l,2-a]pyridin-2-yl]-
benzyl}-ethyl)-3-chloro-4-isopropoxybenzamideN-(l-{4-[
2-acetyl-l-methyl-lHimidazol- 4-yl]
-benzyl}-3-hydroxypropyl)- 3-chloro-4-(2,2
,2-trifluoro- 1- methyl-ethoxy)-benzamide
N-(l-{4-[2-isobutyryl-l-ethyl-lHimidazol-
4-yl]-benzyl}-3-hydroxypropyl)-
3-chloro-4-isopropoxybenzamide N-{1-[4-(8-(
1-hydroxy-ethyl)-
imidazo[l,2-a]pyridin-2-yl)-benzyl]-3-
carbamoyl-propyl}-3-chloro-4- isopropoxy-benzamide
N-(l-{4-[2-(l-hydroxy-l-methylethyl)- l
-ethyl-1H-imidazol-4-yl]-
benzyl}-3-hydroxy-propyl)-3-chloro-
4-isopropoxy-benzaniide N-{l-[4-(8-bromo-imidazo[l,2-
a]pyridin-2-yl)-benzyl]-3-carbamoylpropyl
}-3-chloro-4-isopropoxybenzamide
N-(2-(2-hydroxy-propionylamino)- 1-
{4-[8-biOmo-imidazo[l,2-a]pyridin-2- yl] -benzyl
}-ethyl)-3 -chloro-4- isopropoxy-benzamideN-{l-[4-(
d-(carbamoyl)-imidazo[l,2-
a]pyridin-2-yl)-benzyl]-3-hydroxypropyl}-
3-cyano-4-isopropoxybenzamide N-{ 1-[4-(8-(I
-hydroxy-ethyl)-
imidazo[l,2-a]pyridin-2-yl)-benzyl]-3-
hydroxy-propyl}-3-cyano-4- isopropoxy-benzamide
N-[l-[4-(2-/-butyl-l-methyl-lHimidazol-
4-yl)-benzyl]-2- (acetylamino)-ethyl]-3-cyano-4-
isopropoxy-benzamide
N-{l-[2-fluoro-4-(8-methylimidazof
1,2-a]pyridin-2-yl)-benz}'l] -3-
hydroxy-propyl}-3-chloro-4- isopropoxy-benzamide
N-{l-[4-(8-methyl-imidazo[l,2-
a]pyridin-2-yl)-benzyl]-3-hydroxypropyl}-
3-chloro-4-(2,2,2-trifluoro- 1-
methyl-ethoxy)-benzamide N-( 1-{4-[2-(
1-hydroxy-1-methylethyl)- 1-ethyl-1H-imidazol-4-yl]-
benzyl}-3-hydroxy-propyl)-3-cyano-4- (2,2,2-trifluoro-
1-methyl-ethoxy)- benzamideN-( 1-{4-[2-(
1-Acetylamino-ethyl)- 1-
methyl-1H-imidazol-4-yl]-benzyl }-3-
hydroxy-propyl)-3-chloro-4- isopropoxy-benzaraide
N-(l-{4-[2-r-butyl-l-methyl-lHimidazol-
4-yl]-benzyl}-3-carbamoylpropyl)-
3-cyano-4-isopropoxybenzamide
N-{l-[4-(4-methyl-3a,7a-dihydro-lHbenzoimidazol-
2-yl)-benzyl]-3- hydroxy-propyl}-3-chloro-4-
isopropoxy-benzamide N-( 1-{2,3 ,5,6-tetrafluoro-4-
[2-r-butyl- 1-methyl-1H-imidazol-4-yl] -benzyl}-
3-hydroxy-propyl)-3-cyano-4- isopropoxy-benzamide
N-(l-{4-[2-acetyl-l-methyl-lHimidazol-
4-yl]-benzyl}-3-hydroxypropyl)-
3-cyano-4-(1-fluoro-prop-2- yloxy)-benzamide N-(
1-{4-[2-r-butyl-1-methyl-1Himidazol-
4-yl]-benzyl}-3-hydroxypropyl)-
3-chloro-4-isopropoxybenzamideN-( 1- {4-[2-(
1-hydroxy-1-methylethyl)- 1-ethyl- 1H-imidazol-4-yl]-
benzyl}-3-hydroxy-propyl)-3-chloro-
4-(2,2,2-trifluoro- 1-methyl-ethoxy)- benzamide N-{1-
[4-(8-(3 ,5-dimethyl-isoxazol-4-
yl)-imidazo[l,2-a]pyridin-2-yl)- benzyl]
-3-hydroxy-propyl}-3-cyano-4- isopropoxy-benzamide N-{
l-[4-(8-(l-hydroxy-ethyl)- imidazo
[152-a]pyridin-2-yl)-benzyl] -3- carbamoyl-propyl
}-3-cyano-4- isopropoxy-benzamide
N-(l-{4-[2-(l-hydroxy-2-methylpropyl)- 1-ethyl-
1H-imidazol-4-yl]- benzyl}-3-hydroxy-propyl)-3-chloro-
4-isopropoxy-benzamide ABS N-( 1-{4- [2-(
1-hydroxy-1-methylethyl)- 1-methyl- 1H-imidazol-4-yl]
- benzyl }-3-hydroxy-propyl)-3-chloro-
4-isopropoxy-benzamide N-( 1-{4-[2-isopropenyl-
1-methyl- 1Himidazol- 4-y1] -benzyl}-3-hydroxypropyl)-
3-cyano-4-isopropoxybenzamideN-(l-{4-[2-acetyl-l-isopr
opyl-lHimidazol- 4-yl]-benzyl}-3-hydroxypropyl)- 



3-chloro-4-isopropoxybenzamide N-(I
-{4-[2-trifluoromethyl- 1-methyllH-
imidazol-4-yl]-benzyl}-3-hydroxypropyl)-
3-cyano-4-isopropoxybenzamide N-(2-{4 :
[2-/-butyl-l-methyl-lHimidazol- 4-yl]-phenyl }-1-(1H-
[l >2,4]triazol-5-yl)-ethyl)-3-cyano-4-
isopropoxy-benzamide
N-{l-[3-chloro-4-(8-methylimidazo[
1,2-a]pyridin-2-yl)-benzyl]-3-
hydroxy-propyl}-3-cyano-4- isopropoxy-benzaniide
N-{1-[4-(3-methyl-imidazo [2,1-
b]oxazol-6-yl)-benzyl]-3-hydroxybuty1}-
3-cyano-4-isopropoxybenzamide
N-(2-(2-hydroxy-propionylamino)- 1-
{4-[8-(l-hydroxy-ethyl)-imidazo[l,2-
a]pyridin-2-yl]-benzyl }-ethyl)-3 -
chloro-4-isopropoxy-benzamideN-(l-hydroxy-l-{4-[2-
-butyl-lmethyl- 1H-imidazol-4-yl]-phenyl}-4-
hydroxy-butyl)-3-chloro-4- isopropoxy-benzamide N-(l-{
4-[2-acetyl- 1-ethyl- 1Himidazol-
4-yl]-benzyl}-2-(N5Ndimethylcarbamoyl)-
ethyl)-3-chloro-4- isopropoxy-benzaniide
N-(2-(2-hydiOxy-propionylamino)-1-
{4-[8-methyl-imidazo[l,2-a]pyridin-2-
yl]-benzyl}-ethyl)-3-cyano-4- isopropoxy-benzamide
N-[I- [4-(8-bromo-imidazo [1,2-
a]pyridin-2-yl)-benzyl]-2-(3-methylureido)-
ethyl]-3-cyano-4-isopropoxybenzamide N-( 1-{4- [2-(
1-hydroxy-1methylethyl)- 1-methyl-1H-imidazol-4-yl] -
benzyl}-3-hydroxy-propyl)-3-cyano-4-
isopropoxy-benzamide
N-(l-{4-[2-[l-(acetylamino)-propyl]-
1-ethyl-1H-imidazol-4-yl]-benzyl }-3-
hydroxy-propyl)-3-chloro-4-(2,2,2- trifluoro-
1-methyl-ethoxy)-benzamideN-[ 1-[4-(2-r-butyl-
1-methyl- 1Himidazol-
4-yl)-benzyl]-2-(3-methylureido)- ethyl]
-3-cyano-4-isopropoxybenzamide N-( 1-
(4-[2-(cyclopropylcarbonyl)- 1- methyl-
1H-imidazol-4-yl]-benzyl }-3-
hydroxy-propyl)-3-cyano-4- isopropoxy-benzamide
N-(l-{4-[2-/-butyl-l-methyl-lHimidazol- 4-yl] -benzyl}
-3-hydroxypropyl)- 3-cyano-4-cyclobutoxybenzamide N-(
1-{4- [2-( 1-hydroxy- 1methylethyl)-
1-ethyl-1H-imidazol-4-yl]-
benzyl}-2-carbamoyl-ethyl)-3-chloro-
4-isopropoxy-benzamide N-[ 1-[4-(2- butyl-l -methyl-
1Himidazol- 4-yl)-benzyl]-2-(l-methylureido)-
ethyl]-3-chloro-4-isopropoxybenzamide
N-{1-[4-(8-hydroxymethylimidazo[
l,2-a]pyridin-2-yl)-benzyl]-3- hydroxy-propyl
}-3-cyano-4- isopropoxy-benzamideN-( 1-{4-[2-f-butyl-
1-(2-hydroxyethyl)- 1H-imidazol-4-yl]
-benzyl}-3-hydroxypropyl)-
3-cyano-4-isopropoxybenzaniide
N-[l-[4-(8-methyl-imidazo[l ,2-
a]pyridin-2-yl)-benzyl]-2-ureidoethyl]-
3-cyano-4-isopropoxybenzamide
N-(l-{4-[2-(methylsulfonyl)-l-methyl-
1H-imidazol-4-yl]-benzyl }-3-hydroxypropyl)-
3-cyano-4-is6propoxybenzamide N-( 1-{3-fluoro-4-
[2-acetyl-1-ethyllH-
imidazol-4-yl]-benzyl}-3-hydroxypropyl)-
3-chloro-4-(2,2,2-trifluoro-lmethyl- ethoxy)-benzamide
N-[1-[4-(8-bromo-imidazo[ 1,2-
a]pyridin-2-yl)-benzyl]-2-ureidoethyl]-
3-cyano-4-isopropoxybenzamide N-(2-
{4-[2-/-butyl-1-methyl-1Himidazol- 4-yl] -phenyl}-
1-(5-methyl- [l,2,4]oxadiazol-3-yl)-ethyl)-3-cyano-
4-isopropoxy-benzamideN-{1-[2,6-difluoiO-4-(8-chloroim
idazo[ 1,2-a]pyridin-2-yl)-benzyl]-3 -
hydroxy-propyl}-3-cyano-4- isopropoxy-benzamide N-(
1-{4-[2-( 1-hydroxy-2,2-dimethylpropyl)-
1-methyl-1H-imidazol-4-yl] - benzyl
}-3-hydroxy-propyl)-3-cyano-4- isopropoxy-benzamide
N-( 1-{4-[2-( 1-forniylamino-ethyl)- 1-
methyl-lH-imidazol-4-yl]-benzyl}-3-
hydroxy-piOpyl)-3-cliloro-4- isopropoxy-benzamide N-(
1-{4- [2-( 1-hydroxy- 1methylethyl)- 1-methyl-
1H-imidazol-4-yl]- benzyl }-3-cai-bamoyl-propyl)-3-
chloro-4-isopropoxy-benzamide
N-(2-(2-amino-propionylamino)- 1-{4-
[8-(l-hydroxy-ethyl)-imidazo[l,2-
a]pyridin-2-yl]-benzyl}-ethyl)-3 -
cyano-4-isopropoxy-benzamide 



N-(l-{4-[2-(l-hydiOxy-lmethylethyl)- 1-methyl-
1H-imidazol-4-yl]- benzyl}-3-hydroxy-propyl)-3-chloro-
4-(2,2,2-trifluoro- 1-methyl-ethoxy)
-benzamideN-(2-(2-amino-propionylamino)- 1-{4-
[8-bromo-imidazo[l,2-a]pyridin-2-yl]-
benzyl}-ethyl)-3-chloro-4-isopropoxybenzamide
N-(l-{4-[2-(l-acetylamino-ethyl)-lethyl-
lH-imidazol-4-yl]-benzyl}-2-
methylcaibamoyl-ethyl)-3-chloro-4-
isopropoxy-benzamide
N-(l-{4-[2-acetyl-l-ethyl-lHimidazol- 4-yl]
-benzyl}-2- dimethylca1bamoyl-ethyl)-3-chloro-4-
(2,2,2-trifluoro- 1-methyl-ethoxy)- benzamide
N-(2-(2-hydiOxy-propionylamino)- 1-
{4-[8-methyl-imidazo[l,2-a]pyridin-2- yl]-benzyl}
-ethyl)-3-cyano-4- isopropoxy-benzamide
N-{1-[4-(8-cyano-imidazo[ 1,2-
a]pyridin-2-yl)-benzyl]-3-hydroxypropyl}-
3-cyano-4-isopropoxybenzamide ABS
N-(2-(2-amino-2-methylpropionylamino)- 1-{4-
[8-methylimidazof 1,2 a]pyiidin-2-yl]-benzyl}-
ethyl)-3-chloro-4-isopropoxybenzamideN-{l-[4-(8-methyl
-imidazo[l,2-
a]pyridin-2-yl)-benzyl]-3-hydroxypiOpyl}-
2,3-dichliloro-4-isopropoxybenzamide
N-(l-{4-[2-acetyl-l-ethyl-lHimidazol-
4-yl]-benzyl}-3-hydroxypropyl)-
3-chloro-4-(2,2,2-trifluoiO- 1-
methyl-ethoxy)-benzamide N-( 1-{3-fluoro-4-[2-acetyl-
1-methyllH- imidaz sl-4-yl]-benzyl}-3-hydroxypropyl)-
3-cyano-4-(2,2,2-trifluoro- 1-
methyl-ethoxy)-benzamide N-{ 1-[4-(8-(I
-hydroxy-ethyl)-
imidazo[l,2-a]pyridin-2-yl)-benzyl]-3-
hydroxy-propyl}-3-chloro-4- isopropoxy-benzamide N-[I-
[4-(2-/-butyl-1-methyl-1Himidazol-
4-yl)-benzyl]-2-(2-oxotetrahydro- pyrimidin-
1-yl)-ethyl] -3- cyano-4-isopropoxy-benzamide
N-[l-[4-(2-/-butyl-l-methyl-lHimidazol-
4-yl)-benzyl]-3- hydroxycarbamoyl-propyl]-3-cyano-4-
isopropoxy-benzamideN-{l-[4-(5-methyl-imidazo[l,2-
a]pyridin-2-yl)-benzyl]-3-hydroxypropyl}-
3-cyano-4-isopropoxybenzamide N-( 1-{4-[2-acetyl-
1-methyl-1Himidazol- 4-yl]-benzyl}-3-hydroxypropyl)-
3-cyano-4-(isopropylamino)- benzamide 1H- -4-
N-(l-{4-(2-Acetyl-oxazol-4-yl)-
benzyl}-3-hydroxy-propyl)-3-cyano-4-
isopropoxy-benzamide
N-(2-(2-amino-acetylamino)-l-{4-[8-
bromo-imidazo[l,2-a]pyridin-2-yl]-
benzyl}-ethyl)-3-chloro-4-isopropoxybenzamide
N-(2-(2-hydroxy-2-methylpropionylamino)- l
-{4-[8-bromoimidazo[ l,2-a]pj idin-2-yl]-benzyl}-
ethyl)-3-chloro-4-isopropoxybenzamide-1- -cyano-
N-(l-{4-[2-(l-acetylamino-ethyl)-lethyl-
lH-imidazol-4-yl]-benzyl}-3-
carbamoyl-propyl)-3-chloro-4-(2,2,2- trifluoro-
1-methyl-ethoxy)-benzamide ABS
N-(2-(2-amino-3-hydroxypropionylamino)-
1-{4-[8-bromoimidazo[ l,2-a]pyridin-2-yl]-benzyl}-
ethyl)-3-chloro-4-isopropoxybenzamide N-{l-[2
6-difluoro-4-(8-methylimidazo[
l,2-a]pyridin-2-yl)-benzyl]-3-
hydroxy-propyl}-3-chloro-4- isopropoxy-benzamide
N-{l-[4-(8-amino-imidazo[l,2-
a]pyridin-2-yl)-benzyl]-3-hydroxypropyl}-
3-cyano-4-isopropoxybenzamideN-{1-[4-(8-acetyl-imidazo
[ 1,2- a]pyridin-2-yl)-benzyl]-3-hydroxypropyl}-
3-cliloro-4-isopropoxybenzamide N-{1-[4-(8-(
1-methyl-1-hydroxyethyl)- imidazo[l,2-a]pyridin-2-yl)-
benzyl]-3-hydroxy-propyl}-3-cyano-4-
isopropoxy-benzamideN-(l-{4-[2-(l-(ethoxycarbonylamino
)- ethyl)-1-ethyl- 1H-imidazol-4-yl] -
benzyl}-3-hydroxy-propyl)-3-chloro-
4-(2,2,2-trifluoro- 1-methyl-ethoxy)- benzamide
N-{l-[4-(imidazo[l,2-a]pyi-idin-2-yl)-
benzyl]-3-hydroxy-propyl}-3-cyano-4-
isopropoxy-benzamide N-(2-
{4-[2-/-butyl-1-methyl-1Himidazol- 4-yl]-phenyl
}-1-(1Himidazol- 2-yl)-ethyl)-3-cyano-4- 



isopropoxy-benzamide N-{1-[4-(8-methyl-imidazo[ 1,2-
a]pyridin-2-yl)-benzyl]-3-hydroxypropyl}-
3-chloro-4-(isopropylamino)- benzamide N-[
1-[4-(8-bromo-imidazo[ 1,2-
a]pyridin-2-yl)-benzyl]-2-(3-methylureido)-
ethyl]-3-chloro-4-isopropoxybenzamide
N-{l-[4-(8-(l-hydroxypropyl)-
imidazo[l,2-a]pyridin-2-yl)-benzyl]-3-
hydroxy-propyl}-3-chloro-4- isopropoxy-benzamideN-[
1-[4-(2-r-butyl-1-(2-aniinoethyl)-
1H-imidazol-4-yl)-benzyl]-2-(2-
hydroxy-acetylamino)-ethyl]-3-chloro-
4-isopropoxy-benzamide N-(l-{4-[2-/-butyl-l -methyl-
IHimidazol- 4-yl]-benzyl}-3-hydroxypropyl)-
3-chloro-4-isopropoxybenzamide
N-(2-(2-hydroxy-propionylamino)- 1-
{4-[8-methyl-imidazo[l,2-a]pyridin-2- yl] -benzyl
}-ethyl)-3-chloro-4- isopropoxy-benzamide N-[I-
[4-(2-Mjutyl- 1-methyl-1Himidazol-
4-yl)-ben2yl]-2-(3-hydroxyureido)-
ethyl]-3-cyano-4-isopropoxybenzamide
N-(2-(3-amino-propionylamino)-l-{4-
[8-bromo-imidazo[l,2-a]pyridin-2-yl]- benzyl
}-ethyl)-3-chloro-4-isopropoxybenzamide N-(2-{4-[2-
-butyl-1-methyl- 1Himidazol- 4-yl]-phenyl }-1- ([1
,2,4] oxadiazol-3 -yl)-ethyl)-3-cyano-
4-isopropoxy-benzamideN-(2-(2-amino-3-hydroxypropionyl
amino)- 1-{4-[8-bromoimidazo[
l,2-a]pyridin-2-yl]-benzyl}-
ethyl)-3-chloro-4-isopropoxybenzamide
N-{l-[4-(8-nitro-imidazo[l,2-
a]pyridin-2-yl)-benzyl]-3-hydroxypropyl}-
3-cyano-4-isopropoxybenzamide
N-{l-[2,6-difluoro-4-(8-methyl-
5,6,7,8-tetrahydro-imidazo[l 52-
a]pyridin-2-yl)-benzyl]-3-hydroxypropyl}-
3-chloro-4-isopropoxybenzamide
N-(l-{4-[2-acetyl-l-ethyl-lHimidazol- 4-yl]
-benzyl}-2- methylcarbamoyl-ethyl)-3-chloro-4-
(2,2,2-trifluoro- 1-methyl-ethoxy)- benzamide
N-(2-(2-amino-propionylamino)-l-{4-
[8-methyl-imidazo[l,2-a]pyridin-2-yl]- benzyl
}-ethyl)-3-chloro-4-isopropoxybenzamide N-[I
-[4-(8-bromo-imidazo[ 1,2-
a]pyridin-2-yl)-benzyl]-2-(2-oxoimidazolidinyl)-
ethyl]-3-chloro-4- isopropoxy-benzamideN-[I- [4-(2-(
1-hydroxy-1-methylethyl)- 1-methyl- 1H-imidazol-4-yl)-
benzyl]-2-(2-amino-propionylamino)-
ethyl]-3-chloro-4-isopropoxybenzamide N-(
1-{4-[2-acetyl- 1-butyl-1Himidazol-
4-yl]-benzyl}-3-hydroxypropyl)-
3-chloro-4-isopropoxybenzamide
N-(l-{4-[2-(l-acetylamino-ethyl)-lethyl-
lH-imidazol-4-yl]-benzyl}-2-
carbamoyl-ethyl)-3-chloro-4- isopropoxy-benzamide
N-(l-{4-[4-/-butyl-lH-imidazol-2-yl]-
benzyl}-3-hydroxy-propyl)-3-cyano-4-
isopropoxy-benzamide
N-(l-{4-[2-(2,2-dimethyl-propyl)-lmethyl-
1H-imidazol-4-yl] -benzyl }-3-
hydroxy-propyl)-3-cyano-4- isopropoxy-benzamide
N-(2-(2-hydroxy-propionylamino)- 1- {4-[8-(l
-hydroxy-ethyl)-imidazo[l ,2-
a]pyridin-2-yl]-benzyl}-ethyl)-3-
cyano-4-isopropoxy-benzamideN-(l-{3-fluoro-4-[2-(l-hyd
roxy-lmethyl- ethyl)- 1-methyl-1H-imidazol- 4-yl]
-benzyl}-3-hydroxy-propyl)-3 -
chloro-4-isopropoxy-benzamide
N-(l-{4-[2-(l-hydroxy-ethyl)-lmethyl-
lH-imidazol-4-yl] -benzyl} -3-
hydroxy-propyl)-3-cyano-4- isopropoxy-benzamide N-(
1-{4-[5-r-butyl-1-methyl- 1H-
[l,2,4]triazol-3-yl]-benzyl}-3-
hydroxy-propyl)-3-cyano-4-
isopropoxy-benzamideN-(2-(2-hydroxy-propionylamino)-
1- {4-[8-(1-hydroxy-ethyl)-imidazo [1,2-
a]pyridin-2-yl]-benzyl }-ethyl)-3-
cyano-4-isopropoxy-benzaniide
N-(2-(acetylamino)-l-{4-[8-methylimidazo[
1,2-a]pyridin-2-yl]-benzyl}-
ethyl)-3-cyano-4-isopropoxybenzamide N-(
1-{4-[2-/-butyl-1-(2-aminoethyl)-
lH-imidazol-4-yl]-benzyl}-3-hydroxypropyl)-
3-cyano-4-ispropoxybenzamide N-(
1-{4-[2-(1-methoxyimino-ethyl)- 1- metyl-
1H-imidazol-4-yl]-benzyl} -3-
hydroxy-propyl)-3-chloro-4- isopropoxy-benzamide 



N-{l-[4-(8-(3-hydroxy-propenyl)-
imidazo[l,2-a]pyridin-2-yl)-benzyl]-3-
hydroxy-propyl}-3-cyano-4- isopropoxy-benzamide
N-(2-(2~dimethylamino-acetylamino)-
1-{4-[8-carbamoyl-imidazo[1,2-
a]pyridin-2-yl]-benzyl}-ethyl)-3-
cyano-4-isopropoxy-benzamideN-( 1-{3-fluoro-4-
[2-acetyl- 1-methyllH-
imidazol-4-yl]-benzyl}-3-hydroxypiOpyl)-
3-chloro-4-(2,2,2-trifluoiO-lmethyl- ethoxy)-benzamide
N-(2-(2-amino-acetylamino)-l-{4-[8-
biOmo-imidazo[l,2-a]pyridin-2-yl]-
benzyl}-ethyl)-3-cyano-4-isopropoxybenzamide N-(2-
{4-[2-acetyl-l -methyl- 1Himidazol-
4-yl]-phenyl}-1-(5-methyl-
[l,2,4]oxadiazol-3-yl)-ethyl)-3-cyano-
4-isopropoxy-benzamide
N-[l-[4-(2-r-butyl-l-methyl-lHimidazol-
4-yl)-benzyl]-2-hydroxy-3-
azido-propyl]-3-cyano-4-isopropoxybenzamide
N-(l-{4-[5-f-butyl-4-methyl-lHimidazol-
2-yl]-benzyl}-3-hydroxypropyl)-
3-cyano-4-isopropoxybenzamide N-{ 1-[4-(8-(I
-hydroxy-ethyl)-
imidazo[l,2-a]pyridin-2-yl)-benzyl]-3- hydroxy-propyl
}-3-cyano-4- isopropoxy-benzamideN-(
1-{4-[5-f-butyl-4-methyl-1Himidazol-
2-yl]-benzyl}-3-hydroxypropyl)-
3-chloro-4-isopropoxybenzamide N-(I -{4-[2-(l
-acetylamino-ethyl)- 1-
methyl-lH-imidazol-4-yl]-benzyl}-3-
hydroxy-propyl)-3-chloro-4-(2,2,2- trifluoro-
1-methyl-ethoxy)-benzamide
N-(l-{4-[2-/-butyl-l-methyl-lHimidazol-
4-yl]-benzyl}-2-aminobutyl)-
3-cyano-4-isopropoxybenzamide
N-{1-[4-(8-methyl-imidazo [1,2-
a]pyridin-2-yl)-benzyl]-3-hydroxybutyl}-
3-cyano-4-isopropoxybenzamide N-(
1-{4-[2-r-butyl-1-methyl-1Himidazol-
4-yl]-benzyl}-2-hydroxypropyl)-
3-cyano-4-isopropoxybenzamide
N-(2-(2-amino-propionylamino)-l-{4-
[8-bromo-imidazo[l,2-a]pyridin-2-yl]-
benzyl}-ethyl)-3-chloro-4-isopropoxybenzamideN-(l-{4-[
2-acetyl-l-methyl-lHimidazol-
4-yl]-benzyl}-3-hydroxypropyl)-
3-chloro-4-isopropylaniinobenzamide N-( 1-
{4-[2-f-butyl- 1H-imidazol-4-yl]-
benzyl}-3-hydroxy-propyl)-3-cyano-4-
isopropoxy-benzamide N-{1-[4-(8-methyl-imidazo[l ,2-
a]pyridin-2-yl)-benzyl]-3-liydroxypropyl}-
2-nitro-4-trifluoromethylbenzamide
hydroxybutan-2-yl)-4-isopiOpoxybenzamide (S)-N-(
1-(4-(2-acetyl- 1-ethyl-
1H-imidazol-4-yl)phenyl)-4-hydroxybutan-2-yl)-3-chloro
-4- isopropoxybenzamide
N-((S)-l-(4-(2-(l-acetamidoethyl)-l-ethyl-lH-imidazol-
4-yl)phenyl)-4-hydroxybutan-2-yl)-3-
chloro-4-isopropoxybenzamide
3-chloiO-N-((S)-l-(4-(l-ethyl-2-(2-hydroxypropan-2-yl)
-lH-imidazol-4-yl)phenyl)-4- hydroxybutan-2-yl)-4-(l
,1,1 -trifluoropiOpan-2-yloxy)benzamide N-((S)-
1-(4-(2-( 1-acetamidoethyl)- 1-ethyl-
1H-imidazol-4-yl)phenyl)-4-hydroxybutan-2-yl)-3-
chloro-4-( 1,1,1 -trifluoropropan-2-yloxy)benzamide
(S)-N-(l-(4-(2-acetyl-l-(2,2,2-trifluoroethyl)-lH-imid
azol-4-yl)phenyl)-4-hydiOxybutan-2-
yl)-3-chloro-4-isopropoxybenzamide3-chloro-N-((S)-4-hy
droxy-l-(4-(8-(l-hydroxyethyl)imidazo[l,2-a]pyridin-2-
yl)phenyl)butan- 2-yl)-4-isopropoxybenzamide
(S)-3-chloro-N-(l-(2-(dimethylamino)acetamido)-3-(4-(8
-methylimidazo[l,2-a]pyridin-2-
yl)phenyl)propan-2-yl)-4-isopropoxybenzamide
3-chloro-N-((S)-
1-(2-(dimethylamino)acetamido)-3-(4-(8-(
1-hydroxyethyl)imidazo[ 1,2-
a]pyridin-2-yl)phenyl)propan-2-yl)-4-isopropoxybenzami
de 3-Cyano-7V-((l.S}-3-hydroxy-1-
{[4-(8-methylimidazo[ 1,2-a]pyridin-2-
yl)phenyl]methyl }propyl)-4-[(
1-methylethyl)oxy]benzamide; 3-Chloro-
-[(1_S)-3-hydroxy- 1-( {4-[8-(l -hydroxyethyl)imidazo[
1,2-a]pyridin-2-
yl]phenyl}methyl)propyl]-4-[(l-methylethyl)oxy]benzami
de 3-ChloiO-N-[(15}-2-[(
^V-dimethylglycyl)amino]-l-({4-[8-(l-hydroxyethyl)imid
azo[l,2- ]pyiidin-2-yl]phenyl }methyl)ethyl] -4- [(I
-methylethyl)oxy]benzamide
-((15)-2-(D-Alanylamino)-l-{[4-(8-bromoimidazo[l,2-
]pyridin-2-yl)phenyl]methyl} ethyl)-
3-chloro-4-[(l-methylethyl)oxy]benzamide 3-Chloro-
-((l
5)-2-[(2-methylalanyl)amino]-l-{[4-(8-methylimidazo[l,
2- ]pyridin-2- yl)phenyl]methyl} ethyl)-4-[(
1-methylethyl)oxy]benzamide 3-Chloro-N-((1S)-2-[(
,N-dimethylglycyl)amino]- 1- {[4-(8-methylimidazo[
1,2- ]pyridin-2- yl)phenyl]methyl} ethyl)-4-[(
1-methylethyl)oxy]benzamide
7V-((li?)-4-Amino-l-{[4-(8-methylimidazo[l,2-fl]pyridi
n-2-yl)phenyl]methyl}-4-oxobutyl)-3- chloro-4-[(l
-methylethyl)oxy]benzamide N-((li
)-l-{[4-(2-acetyl-l-methyl-l
H-imidazol-4-yl)phenyl]methyl}-4-amino-4-oxobutyl)-3-
chloro-4-[( 1-methylethyl)oxy]benzamide
3-Cyano-iV-[(1S)-3-hydroxy-l -( {4-[8-(l
-hydroxyethyl)imidazo[ 1,2- ]pyridin-2- yljphenyl
}methyl)propyl]-4-[( 1-methylethyl)oxy]benzamide
3-Chloro-
-((16)-3-hydroxy-l-{[4-(8-methylimidazo[l,2-a]pyridin-
2-
yl)phenyl]methyl}propyl)-4-[(l-methylethyl)oxy]benzami
de 3-Cyano-N-[(15)-2-[( , -dimethylglycyl)amino]- 1-(
{4-[8-(l -hydroxyethyl)imidazo[ 1,2-
]pyridin-2-yl]phenyl}methyl)ethyl]-4-[(l-methylethyl)o
xy]benzamide 3-Cyano-L-((15}-2-[(
V-dimethylglycyl)amino]- l - {[4-(8-methylimidazo[l
;2-o]pyridin-2- yl)phenyl]methyl} ethyl)-4-[(l
-methylethyl)oxy]benzamide; N-((l R)- 1-
{[4-(2-Acetyl- 1-methyl-
1H-imidazol-4-yl)rhenyl]methyl }-4-amino-4-oxobutyl)-3
-
cyano-4-[(l-rnethylethyl)oxy]benzamideN-[(lR)-4-Amino-
l-({4-[2-(l-hydroxy-l-methylethyl)-l-methyl-lH-imidazo
l-4-
yl]phenyl}methyl)-4-oxobutyl]-3-cyano-4-[(l-methylethy
l)oxy]benzamide
N-[(lS)-2-(D-Alanylamino)-l-({4-[l-(2-aminoethyl)-2-(l
l-dimethylethyl)-lH-imidazol-4-
yl]phenyl}methyl)ethyl]-3-chloro-4-[(l-methylethyl)oxy
]benzamide 



N-((l S)-2- {4-[ 1-(2-Aminoethyl)-2-(l
,1-dimethylethyl)- 1H-itnidazol-4-yl]phenyl} -1- {[(2-
methylalanyl)amino]methyl }ethyl)-3 -chloro-4-[(
1-methylethyl)oxy]benzamide N-[(l
S)-2-(D-Alanylamino)- l -( {4-[ 1-(2-aminoethyl)-2-(l
,1-dimethylethyl)- lH-imidazol-4- yljphenyl
}methyl)ethyl]-3-cyano-4-[(
1-methylethyl)oxy]benzamide N-(( 1S)-2- {4-[
1-(2-Aminoethyl)-2-( 1,1-dimethylethyl)-
1H-imidazol-4-yl]phenyl }-1-
{[(hydroxyacetyl)amino]methyl}ethyl)-3-cyano-4-[(l-met
hylethyl)oxy]benzamide N-((l S)-2- {4-[
1-(2-Aminoethyl)-2-(l 1-dimethylethyl)-
1H-imidazol-4-yl]phenyl} - 1- {[(2-
methylalanyl)amino]methyl}ethyl)-3-cyano-4-[(l-methyle
thyl)oxy]benzamide N-((l S)-2- {4-[
1-(2-Aminoethyl)-2-(l ,1-dimethylethyl)-
1H-imidazol-4-yl]phenyl} -1- {[(N,Ndimethylglycyl)
amino]methyl}ethyl)-3-cyano-4- [(I
-methylethyl)oxy]benzamide 3-Chloro-Lr-[(l
S)-2-{4-[8-(l-hydroxyethyl)imidazo[l,2-
a]pyridin-2-yl]phenyl}-l-({[(2^)-2-
hydroxypropanoyl]amino}methyl)ethyl]-4-[(l-methylethyl
)ox}']benzamide
N-((lS)-2-[(Aminocarbonyl)amino]-l-{[4-(8-bromoimidazo
[l,2-a]pyridin-2-
yl)phenyl]methyl}ethyl)-3-chloro-4-[(l-methylethyl)oxy
]benzamide N- {(1 S)-2-[4-(8-Bromoimidazo[l
,2-a]pyridin-2-yl)phenyl]-l -[(2-oxotetrahydro-l (2H)-
pyrimidinyl)methyl]ethyl}-3-chloro-4-[(l-methylethyl)o
xy]benzamide
N-{(lS)-2-[4-(8-BiOmoimidazo[l,2-a]pyridin-2-yl)phenyl
]-l-[(2-oxohexahydro-lH-l,3- diazepin-
1-yl)methyl]ethyl }-3~chloro4-[(
1-methylethyl)oxy]benzamide N-((l
S)-2-[(Aminocarbonothioyl)amino]-l -
{[4-(8-bromoimidazo[l ,2-a]pyridin-2- yl)phenyl]methyl
}ethyl)-3 -chloro-4-[(1-methylethyl)oxy]benzamide
2-(4-{(2S)-2-[({3-Cyano-4-[(l-methylethyl)oxy]phenyl}c
arbonyl)amino]-3-[(l,2,3-thiadiazol-
4-ylcarbonyl)amino]propyl}phenyl)imidazo[l,2-a]pyridin
e-8-carboxamide
N-((lS)-2-[(Aminosulfonyl)amino]-l-{[4-(8-methylimidaz
o[l,2-a]pyridin-2-
yl)phenyl]methyl}ethyl)-3-cyano-4-[(l-methylethyl)oxy]
benzamide
(3S)-3-[({3-Chloro-4-[(l-methylethyl)oxy]phenyl}carbon
yl)amino]-4-{4-[2-(l,ldimethylethyl)-
l-methyl-lH-imidazol-4-yl]phenyl}butanoic acid
N-[(lS)-2-[(Aminosulfonyl)amino]-l-({4-[2-(l,l-dimethy
lethyl)-l-methyl-lH-imidazol-4-
yl]phenyl}methyl)ethyl]-3-cyano-4-[(l-methylethyl)oxy]
benzamideN-((l S)- 1-{[4-(1
-Benzimidazol-2-yl)phenyl]methyl
}-3-hydroxyrropyl)-3-chloro-4-[( 1-
methylethyl)oxy]benzamide 3-Chloro-N-[(l
-3-hydroxy-1-( {4-[5-(trifluoromethyl)-
lH-benzimidazol-2-
yl]phenyl}methyl)propyl]-4-[(l-methylethyl)oxy]benzami
de 3-Chloro-L-((15)-l-{[4-(5,6-dimethyl-l
H-benzimidazol-2-yl)phenyl]methyl}-3-
hydroxypropyl)-4-[(l-methylethyl)oxy]benzamide
3-Chloro-N-[(15)-3-hydroxy-l-({4-[5-(methyloxy)-l
H-benzimidazol-2-
yl]phenyl}methyl)propyl]-4-[(l-methylethyl)oxy]benzami
de 3-Chloro- -((15)-l-{[4-(5-chloro-l
H-benzimidazol-2-yl)phenyl]methyl}-3-hydroxypropyl)-
4-[(1-methylethyl)oxy]benzamide 3-Chloro- -((
15)-3-hydroxy-1-{[4-(4-methyl-
lH-benzimidazol-2-yl)phenyl]methyl }propyl)- 4-[(l
-methylethyl)oxy]benzamide
3-Chloro-N-((15)-l-{[4-(6-chloiO-l
H-imidazo[4,5-&]pyridin-2-yl)phenyl]methyl}-3-
hydroxypropyl)-4-[(l-rnethylethyl)oxy]benzamide Ethyl
2-(4-{(25)-2-[({3-chloro-4-[(l-methylethyl)oxy]phenyl}
carbonyl)amino]-4- hydroxybutyl}phenyl)- 1
-benzimidazole-5-carboxylate 2-(4-{(2
)-2-[({3-Chloro-4-[(l-methylethyl)oxy]phenyl}carbonyl)
amino]-4- hydroxybutyllphenylVl
-benzimidazole-S-carboxylic acid
N-((15)-3-Amino-l-{[4-(l
H-benzimidazol-2-yl)phenyl]methyl}propyl)-3-chloro-4-[
(lmethylethyl) oxy]benzamide 3-Cyano- -((1S)-
1-{[4-(8-cyanoimidazo[ 1,2-
]pyridin-2-yl)phenyl]methyl }-3- hydroxypropyl)-4-[(
1-methylethyl)oxy]benzamide
N-((1S)-1-{[4-(8-Chloroimidazo[
1,2-a]pyridin-2-yl)phenyl]methyl }-3-hydroxypropyl)-3-
cyano~4-[(l-methylethyl)oxy]benzamide 3-Cyano-
-[(1S)-3-hydroxy- 1-( {4-[8-(trifluoromethyl)imidazo[
152- ]pyridin-2- yljphenyl}methyl)propyl] -4-[(
1-methylethyl)oxy]benzamide 3-Cyano-N-((l
5)-3-hydroxy-l - {[4-(8-hydroxyimidazo[l ,2-
]pyridin-2-
yl)phenyl]methyl}propyl)-4-[(l-methylethyl)oxy]benzami
de 2-(4-{(2
)-2-[({3-Cyano-4-[(l-methylethyl)oxy]phenyl}carbonyl)a
mino]-4- hydroxybutyl}phenyl)imidazo[l,2-
]pyridine-7-carboxamide Ethyl
2-(4-{(25)-2-[({3-cyano-4-[(l-methylethyl)oxy]
rhenyl}carbonyl)amino]-4-
hydiOxybutyl)phenyl)imidazo[l,2-
a]pyridine-7-carboxylate3-Cyano-7V-((l
)-3-hydroxy-l-{[4-(8-nitiOimidazo[l,2-
]pyridin-2-yl)phenyl]methyl} rropyl)- 4-[(l
-methylethyl)oxy]benzamide
-((l-S)-l-{[4-(8-Aminoimidazo[l,2-fl]pyridin-2-yl)phen
yl]methyl}-3-hydroxypropyl)-3-
cyano-4-[(l-methylethyl)oxy]benzamide 2-(4- {(25)-2-[(
{3-Cyano-4-[(l
-methylethyl)oxy]rhenyl}carbonyl)amino]-4-
hydroxybutyl}phenyl)imidazo[l,2-
a]pyridine-8-carboxamide 3-Cyano- -[(l )-3-hydroxy- l
-( {4-[8-(hydroxymethyl)imidazo[l ,2- ]pyridin-2-
yl]phenyl}methyl)piOpyl]-4-[(l-methylethyl)oxy]benzami
de
JV-[(l-S)-l-({4-[S-(Aminomethyl)imidazo[l,2-a]pyridin-
2-yl]phenyl}methyl)-3-
hydroxypropyl]-3-cyano-4-[(l-methylethyl)oxy]benzamide
-((15)-l-{[4-(8-Acetylimidazo[l,2-fl]pyridin-2-yl)phen
yl]methyl}-3-hydroxypiOpyl)-3-
cyano-4-[(l-methylethyl)oxy]benzamide 3-Cyano-
-[(16)-3-hydroxy-l -({4-[8-(l -hydroxy-
1-methylethyl)imidazo[ 1,2-"]pyridin-2-
)d]phenyl}methyl)propyl]-4-[(l-methylethyl)oxy]benzami
de
3-Cyano-iV-[(15)-3-hydiOxy-l-({4-[8-(l-hydroxyethyl)im
idazo[l,2- ]pyi4din-2-
yl]phenyl}methyl)piOpyl]-4-[(l-methylethyl)oxy]benzami
de 3-Cyano- -((l 5)-3-hydroxy- 1-
{[4-(8-methyl-5,6,7,8-tetrahydroimidazo[ 1,2-a]p}
idin-2-
yl)phenyl]methyl}propyl)-4-[(l-methylethyl)oxy]benzami
de 3-Cyano- -[(1S)- 1-( {4-[2-(1,1-dimethylethyl)-
1-(2-hydroxyethyl)- lH-imidazol-4-
yl]phenyl}methyl)-3-hydroxypropyl]-4-[(l-methylethyl)o
xy]benzamide
N-[(15)-l-({4-[l-[2-(Acetylamino)ethyl]-2-(l,l-dimethy
lethyl)-l H-imidazol-4-
yl]phenyl}methyl)-3-hydroxypropyl]-3-cyano-4-[(l-methy
lethyl)oxy]benzamide 3-Cyano-
-{(15)-3-hydiOxy-l-[(4-{8-[(l
)-l-hydroxyethyl]imidazo[l,2- ]pyridin-2- yl}
phenyl)methyl]propyl }-4-[(
1-methylethyl)oxy]benzamide 3-Cyano- -{(l
)-3-hydroxy-l-[(4-{8-[(l 5}-l-hydroxyethy]]imidazo[l
52-fl]pyridin-2-
yl}phenyl)methyl]propyl}-4-[(l-methylethyl)oxy]benzami
de 3-ChloiO- -[(l
)-3-hydiOxy-l-({4-[8-(l-hydiOxypropyl)imidazo[l,2-
a]pyridin-2-
yl]phenyl}methyl)propyl]-4-[(l-methylethyl)oxy]benzami
de N-((1S)- 1- {[4-(8-Bromoimidazo[ 1,2-
]pyridin-2-yl)phenyl]methyl }-3-hydroxypropyl)-3-
chloro-4-[( 1-methylethyl)oxy]benzamide 3-Chloro-N-((l
1S)-l-{[4-(8-chloroimidazo[l,2-
]pyridin-2-yl)phenyl]methyl}-3-
hydroxypropyl)-4-[(l-methylethyl)oxy]benzamide3-Chloro
-iV-[(l S) -3-hydroxy- l -({4-[8-(l
-hydroxy-2-methylrropyl)imidazo[l,2- ]pyridin-2-
yl]phenyl}methyl)propyl]-4-[(l-methylethyl)oxy]benzami
de
-[(17?)-4-Amino-l-({4-[8-(l-hydroxyethyl)imidazo[l,2-
]pyridin-2-yl]rhenyl}methyl)-4-
oxobutyl]-3-chloro-4-[(l-methylethyl)oxy]benzamide
-[(l )-4-Amino-l-({4-[8-(l-hydroxyethyl)imidazo[l 2-
]pyridin-2-yl]phenyl}methyl)-4-
oxobutyl]-3-cyano-4-[(l-methylethyl)oxy]benzamide
3-Chloro-iV-((15)-l-{[4-(3-fluoro-8-methylimidazo[l,2-
]pyridin-2-yl)phenyl]methyl}-3- hydroxypropyl)-4-[(
1-methylethyl)oxy]benzamide
3-Cyano-N-((15)-l-{[4-(3-fluoro-8-methylimidazo[l,2-
a]ryridin-2-yl)phenyl]methyl}-3- hydroxypropyl)-4-[(l
-methylethyl)oxy]benzamide 



3-Chloro-N-((l )-2-hydiOxy-l-{[4-(8-methylimidazo[l,2-
]pyridin-2- yl)phenyl]methyl }ethyl)-4-[(l
-methylethyl)oxy]benzamide
3-Chloro-4-[(l-methylethyl)oxy]- N-[(l
)-2-[4-(8-methylimidazo[l,2- ]pyridin-2-yl)phenyl]-
1-(4-mof holinylmethyl)ethyl]benzamide 3-ChloiO- -((l
)-2-(4-hydroxy-l-piperidinyl)-l-{[4-(8-methylimidazo[l
,2- ]pyridin-2- yl)phenyl]methyl }ethyl)-4-[(l
-methylethyl)oxy]benzamide 3-Chloro-N-((l
)-2-(3-hydroxy-l-pyrrolidinyl)-l-{[4-(8-methylimidazo[
l,2- ]pyridin-2-
yl)phenyl]methyl}ethyl)-4-[(l-methylethyl)oxy]benzamid
e 3-Chloro- -(( 16)-2-[(2 )-2-(hydroxymethyl)-l
-pyrrolidinyl]- 1-{[4-(8-methylimidazo[ 1,2-
]pyiidin-2-yl)phenyl]methyl}ethyl)-4-[(l-methylethyl)o
xy]benzamide 3-Chloro- -((l
S)-2-[(2i?)-2-(hydroxymethyl)-l-pyrrolidinyl]-l-{[4-(8
-methylimidazo[l,2- "]pyridin-2-yl)phenyl]methyl
}ethyl)-4-[(l -methylethyl)oxy]benzamide
3-Chloro-4-[(l-methylethyl)oxy]-
-((l-S)-2-[4-(8-methylimidazo[l,2-
]pyridin-2-yl)phenyl]-
1-{[(2,2,2-trifluoroethyl)amino]methyl}
ethyl)benzamide
3-Chloro-7V-((1S)-2-[(2-hydroxyethyl)amino]- 1-
{[4-(8-methylimidazo[ 1,2- ]pyridin-2-
yl)phenyl]methyl} ethyl)-4-[(l
-methylethyl)oxy]benzamide
3-Cyano-7V-((15)-l-{[4-(8-ethyl-5-methylimidazo[l,2-fl
]pyridin-2-yl)phenyl]methyl}-3-
hydroxyproryl)-4-[(l-methylethyl)oxy]benzamide Methyl
(35)-3-[({3-chloro-4-[(l-methylethyl)oxy]phenyl}carbon
yl)amino]-4-{4-
[(phenylcarbonyl)amino]phenyl}butanoate 3-Chloro- -[(l
)-3-hydroxy-l-({4-[(phenylcarbonyl)amino]phenyl}methyl
)propyl]-4-[(lmethylethyl) oxy]benzamide3-Chloro-N-{(l
)-l-[(4-{[(4-chlorophenyl)carbonyl]amino}phenyl)methyl
]-3- hydroxypropyl}-4-[(l-methylethyl)oxy]benzamide
Phenylmethyl (4- {(25^-2- [( {3 -chloro-4-[(
1-methylethyl)oxy]phenyl }carbonyl)amino]-4-
hydroxybutyl}phenyl)carbamate
3-Chloro-N-((15)-3-hydroxy-l-{[4-({[2-
(methylamino)phenyl]carbonyl}amino)phenyl]methyl}piOpy
l)-4-[(lmethylethyl) oxy]benzamide , N-(4- {(2S)-2-[(
{3-Chloro-4-[( 1-methylethyl)oxy]phenyl}
carbonyl)amino]-4-
Hydroxybutyl}phenyl)-4-pyridinecarboxamide
3-Chloro-iV-[(15)-l-({4-[(cyclohexylcarbonyl)amino]phe
nyl}methyl)-3-hydroxypropyl]-4-[(lmethylethyl)
oxy]benzamide 3-Chloro-
-[(15)-l-({4-[(3,3-dimethylbutanoyl)amino]phenyl}methy
l)-3-hydroxypropyl]-4- [(I -methylethyl)oxy]benzamide
3-Chloro-N-[(l
)-3-hydroxy-l-({4-[(phenylacetyl)amino]phenyl}methyl)p
ropyl]-4-[(lmethylethyl) oxy]benzamide 3-Chloro-N- {(1
5)-3-hydroxy- 1-[(4- {[(phenylamino)carbonyl]amino
}phenyl)methyl]propyl }-
4-[(1-methylethyl)oxy]benzamide
3-Cyano-N-((15)-3-hydroxy-l-{[4-(8-methyl-5-oxo-5,6-di
hydroimidazo[l,2-c]pyrimidin-2-
yl)phenyl]methyl}propyl)-4-[(l-methylethyl)oxy]benzami
de
3-Cyano-N-((15)-3-hydroxy-l-{[4-(l-methyl-3-oxo-2,3-di
hydro-l H-imidazo[l,2- ]imidazol- 6-yl)phenyl]methyl
}propyl)-4-[( 1-methylethyl)oxy]benzamide
3-Cyano-N-((lS)-3-hydroxy-l-{[4-(8-oxo-7,8-dihydroimid
azo[l,2- a]pyrazin-2-
yl)phenyl]methyl}propyl)-4-[(l-methylethyl)oxy]benzami
de 2,3-Dichloro-
-((15)-3-hydroxy-l-{[4-(8-methylimidazo[l,2-
]pyridin-2-
yl)phenyl]methyl}propyl)-4-[(l-methylethyl)oxy]benzami
de N-((15)-3-Hydroxy-l-{[4-(8-methyHmidazo[l,2-
]pyridin-2-yl)phenyl]methyl}propyl)-4-[(lmethylethyl)
oxy] -3-nitrobenzamide 3-Chloro- -[(l
S)-2-[(hydroxyacetyl)amino]-l-({4-[8-(l-hydroxyetliyl)
imidazo[l,2- ]pyridin- 2-yl]phenyl }methyl)ethyl]-4-
[(1-methylethyl)oxy]benzamide 3-Chloro-
-[(15)-2-{4-[8-(l-hydroxyethyl)imidazo[l,2-
]pyridin-2-yl]phenyl}-l-({[(2i?)-2-
hydroxypropanoyl]amino}methyl)ethyl]-4-[(l-methylethyl
)oxy]benzamide 3-Chloro- -[(l
S)-2-{4-[8-(l-hydroxyethyl)imidazo[l,2-
]pyridin-2-yl]phenyl}-l-({[(2
S)-2-hydroxypropanoyl]amino}methyl)ethyl]-4-[(l-methyl
ethyl)oxy]benzamide 3-Chloro-N-[(l lS)-2-[(
JV-dimethylglycyl)amino]-l-({4-[8-(l-hydroxyethyl)imid
azo[l,2-
]pyridin-2-yl]rhenyl}methyl)ethyl]-4-[(l-methylethyl)o
xy]benzamide iV-[(l5)-2-(D-Alanylamino)- 1-( {4-[8-(
1-hydroxyethyl)imidazo[ 1,2-fl]pyridin-2-
yl]phenyl}methyl)ethyl]-3-chloro-4-[(l-methylethyl)oxy
]benzamide
3-Chloro-N-[(15)-3-hydroxy-l-({4-[8-(l-hydroxyethyl)im
idazo[l 52-fl]pyridin-2-
yl]phenyl}methyl)propyl]-4-[(l-methylethyl)oxy]benzami
de
3-Chloro-N-((15)-2-{4-[8-(l-hydroxyethyl)imidazo[l,2-
]pyridin-2-yl]phenyl}-l-{[(2-
methylalanyl)amino]methyl}ethyl)-4-[(l-methylethyl)oxy
]benzamide (3S)-I -[( {3-Chloro-4-
[(1-methylethyl)oxy]phenyl }carbonyl)amino] -4- {4-
[(phenylcarbonyl)amino]phenyl }butanoic acid
3-Chloro-N-{(l 1S)-3-hydroxy-l-[(4-imidazo[l,2-
a]pyiidin-6-ylphenyl)methyl]propyl}-4-[(lmethylethyl)
oxy]benzamide 3-Chloro-N-[( IS)-H {4-[2-(l,
1-dimethylethyl)imidazo[l ,2-
]pyridin-6-yl]phenyl}methyl)-3- hydroxypropyl]-4-[(
1-methylethyl)oxy]benzamide
3-Chloro-N-{(15)-3-hydroxy-l-[(4-imidazo[l,2-
a]pyridin-2-ylphenyl)methyl]propyl}-4-[(lmethylethyl)
oxy]benzamide 3-Chloro-7V-{(1 5)-3-hydroxy-l
-[(4-imidazo[ 1,2-a]pyrimidin-2-ylphenyl)methyl]propyl
}-4- [(1-methylethyl)oxy]benzamide 3-Chloro-
-((15)-3-hydiOxy-l-{[4-(5-methylimidazo[l,2-
a]pyridin-2-
yl)phenyl]methyl}propyl)-4-[(l-methylethyl)oxy]benzami
de 3-Chloro-N-((l
)-3-hydroxy-l-{[4-(7-methylimidazo[l,2- ]pyrimidin-2-
yl)phenyl]methyl}propyl)-4-[(l-methylethyl)oxy]benzami
de 3-Cyano-N-{(l
)-3-hydroxy-l-[(4-imidazo[2,l-Z>][l,3]thiazol-6-ylphen
yl)methyl]butyl}-4- [(1-methylethyl)oxy]benzamide
3-Cyano-N-((15)-3-hydroxy-l-{[4-(3-methylimidazo[2,l-6
][l,3]tliiazol-6-
yl)phenyl]methyl}butyl)-4-[(l-methylethyl)oxy]benzamid
e 3-Cyano-
-((15)-l-{[4-(2,3-dihydroimidazo[2,l-Z?][l,3]thiazol-6
-yl)phenyl]methyl}-3- hydroxybutyl)-4-[(
1-methylethyl)oxy]benzamide 3-Cyano-
-((15)-l-{[4-(l,l-dioxido-2 53-dihydroimidazo[2,l-
][l,3]thiazol-6-
yl)phenyl]methyl}-3-hydroxybutyl)-4-[(l-methylethyl)ox
y]benzamide N-[(] S)-I -( {4-[ 1-(3-Aminoproryl)-2-(l
,1-dimethylethyl)-l
H-imidazol-4-yl]rhenyl}methyl)-3-hydroxypropyl]-3-cyan
o-4-[(l-methylethyl)oxy]benzamide
3-Cyano-4-[(l-methylethyl)oxy]-
N-[(15)-2-[4-(8-methylimidazo[l,2-
]pyridin-2-yl)phenyl]-
l-(5-methyl-l,2,4-oxadiazol-3-yl)ethyl]benzamide
3-Cyano- -[(l
)-l-({4-[8-(3,5-dimethyl-4-isoxazolyl)imidazo[l,2-fl]p
yridin-2-
yl]phenyl}methyl)-3-hydroxypropyl]-4-[(l-methylethyl)o
xy]benzamide 3-Cyano-N-((l )-3-hydroxy-1-
{[4-(8-phenylimidazo[l ,2-]pyridin-2-
yl)phenyl]methyl}propyl)-4-[(l
-methylethyl)oxy]benzarnide 3-Cyano- -[(l
S)-3-hydroxy-l-({4-[8-(l H-pyrazol-4-yl)imidazo[l,2-
r]pyridin-2-
yl]phenyl}methyl)propyl]-4-[(l~methylethyl)oxy]benzami
de 3-Cyano-7V-[(l
)-3-hydroxy-l-({4-[8-(4-isoxazolyl)imidazo[l,2-fl]pyii
din-2- yl]phenyl }methyl)propyl]
-4-[(1-methylethyl)oxy]benzamide JV-((1S)-1-
{[4-(8-Acetylimidazo
[1,2-fl]pyridin-2-yl)phenyl]methyl}
-3-hydroxypropyl)-3 - chloro-4-[(
1-methylethyl)oxy]benzamide Ethyl
(2)-3-[2-(4-{(25)-2-[({3-cyano-4-[(l-methylethyl)oxy]p
henyl}carbonyl)amino]-4-
hydiOxybutyl}phenyl)imidazo[l,2-
]pyridin-S-yl]-2-propenoate
(2)-3-[2-(4-{(25)-2-[({3-Cyano-4-[(l-methylethyl)oxy]p
henyl}carbonyl)amino]-4- 



hydroxybutyl}phenyl)imidazo[l,2-
]pyridin-8-}'l]-2-propenoic acid N-{(16)-l-[(4-{8-[(l
E)-3-Animo-3-oxo-l-propen-l-yl]imidazo[l
J2-a]pyridin-2-
yl}phenyl)methyl]-3-hydroxypropyl}-3-cyano-4-[(
1-methylethyl)oxy]benzamide
N-[(15)-l-({4-[8-(3-Amino-3-oxopropyl)imidazo[l,2-
a]pyridin-2-yl]phenyl}methyl)-3-
hydroxypropyl]-3-cyano-4-[(l-methylethyl)oxy]benzamide
3-Chloro-N-((l S)- 1- {[4-(3-chloro-8-methylimidazo[
1,2-a]pyridin-2-yl)phenyl]methyl}-3-
hydroxypropyl)-4-[( 1-methylethyl)oxy]benzamide
N-((15)-l-{[4-(3-Chloro-8-methylimidazo[l,2-
]pyridin-2-yl)phenyl]methyl}-3-
hydroxypropyl)-3-cyano-4-[(l-methylethyl)oxy]benzamide
3-Cyano-N-[(l S)- 1-({3-fluoro-4-[2-(
1-hydroxy-1-methylethyl)- 1-methyl- lH-iraidazol-4-
yl]phenyl}methyl)-3-hydroxypiOpyl]-4-[(l-methylethyl)o
xy]benzamide 3-Chloro-N-((l
)-2-hydroxy-l-{[5-(8-methylimidazo[l,2-
a]pyridin-2-yl)-2- pyridinyljmethyl} ethyl)-4-[(l
-methylethyl)oxy]benzamide 3-Cliloro-N-((l
)-2-hydroxy-l-{[5-(8-methylimidazo[l,2-
]pyridin-2-yl)-2- thienyl]methyl }ethyl)-4-[(l
-methylethyl)oxy]benzamide 3-Chloro- -[(l
)-l-({4-[2-(l,l-dimethylethyl)-l-methyl-l
H-imidazol-4-yl]-2-fluorophenyl }methyl)-3
-hydroxypropyl]-4-[(1-methylethyl)oxy]benzamide
3-Chloro-N-[( 1S)- 1-( {4-[2-( 1,1-dimethylethyl)-l
-methyl- lH-imidazol-4-yl]-2,6- difluorophenyl
}methyl)-3 -hydroxypropyl]-4-[(
1-methylethyl)oxy]benzamide 3-Chloro-N-[(l
)-l-({2-chloro-4-[2-(l,l-dimethylethyl)-l-methyl-l
H-imidazol-4-
yl]phenyl}methyl)-3-hydiOxypiOpyl]-4-[(l-methylethyl)o
xy]benzamide 3-Chloro-N-[(l
)-l-({5-[2-(l,l-dimethylethyl)-l-methyl-l
H-imidazol-4-yl]-2- pyridinyl }methyl)-3
-hydroxypropyl]-4- [(1-methylethyl)oxy]benzamide
3-Chloro-N-((l )-l-{[2-chloiO-4-(8-methylimidazo[l,2-
]pyridin-2-yl)phenyl]methyl}-3- hydroxypropyl)-4-[(
1-methylethyl)oxy]benzamide 3-Chloro-N-((l S)- 1-
{[2-chloiO-4-(8-chloroimidazo[ 1,2-
yridin-2-yl)phenyl]methyl} -3- hydroxypropyl)-4-[(
1-methylethyl)oxy]benzamide
3-ChloiO-N-((15)-l-{[2,5-difluoiO-4-(S-methylimidazo[l
,2- ]pyridin-2-yl)phenyl]methyl}-3- hydroxypropyl)-4-
[( 1-methylethyl)oxy]benzamide 3-Chloro-N-((l
)-l-{[3-chloro-4-(8-methylimidazo[l,2-fl]pyridin-2-yl)
phenyl]methyl}-3- hydroxypropyl)-4-[(
1-methylethyl)oxy]benzamide
3-Chloro-N-[(lS)-l-({4-[2-(l
Jl-dimethylethyl)-l-methyl-l
H-imidazol-4-yl]phenyl}methyl)-
3-(methylamino)-3-oxopropyl]-4-[(l-methylethyl)oxy]ben
zamide 3-Cyano-N-[(l S)-2- {4-[2-(l ,
1-dimethyiethyl)-l -methyl- 1H-imidazol-4-yl]phenyl}-l
-
({[(phenylamino)carbonyl]amino}methyl)ethyl]-4-[(l-met
hylethyl)oxy]benzamide 3-Cyano-N-[(l S)-2- {4-[2-(
1,1-dimethylethyl)-l -methyl- 1H-imidazol-4-yl]phenyl}
-1-
({[(ethylamino)carbonyl]amino}methyl)ethyl]-4-[(l-meth
ylethyl)oxy]benzamide
N-[(lS)-2-(Aminosulfonyl)-l-({4-[2-(l,l-dimethylethyl)
-l-methyl-lH-imidazol-4-
yl]phenyl}methyl)ethyl]-3-chloro-4-[(l-methylethyl)oxy
]benzamide 3-Cyano-N-((l S)-2- {4-[2-(l
,1-dimethylethyl)- 1-methyl-1 H-imidazol-4-yl]phenyl}
- 1- {[(methylsulfonyl)amino]methyl
}ethyl)-4-[(1-methylethyl)oxy]benzamide
3-Cyano-N-{(lS)-2-{4-[2-(l,l-dimethylethyl)-l-methyl-l
H-imidazol-4-yl]phenyl}-l-[({[(2-
hydroxyethyl)amino]carbonyl}amino)methyl]ethyl}-4-[(l-
methylethyl)oxy]benzamide
N-[(S)-l-[4-(2-tert-Butyl-l-methyl-lH-imidazol-4-yl)-b
enzyl]-2-(2-methoxy-ethanoylamino)-
ethyl]-3-cyano-4-isopropoxy-benzamide
(4R)-4-[({3-Cyano-4-[(l-methylethyl)oxy]phenyl}carbony
l)amino]-5-{4-[2-(l,ldimethylethyl)- 1-methyl-
1H-imidazol-4-yl]phenyl }pentanoic acid
3-Cyano-N-{(lS)-2-{4-[2-(l,l-dimethylethyl)-l-methyl-l
H-imidazol-4-yl]phenyl}-l-[(2-oxo1-imidazolidinyl)meth
yl] ethyl}-4-[( 1-methylethyl)oxy]benzamide
N-((lS)-2-Amino-l-{[4-(8-methylimidazo[l,2-a]pyridin-2
-yl)phenyl]methyl}ethyl)-3-cyano-
4-[(l-methylethyl)oxy]benzamide N-((l
S)-2-(Acetylamino)- 1- {[4-(8-methylimidazo[
1,2-a]pyridin-2-yl)phenyl]methyl} ethyl)-3-
cyano-4-[(l-methylethyl)oxy]benzamide
3-Chloro-N-((lS)-2-{[(2R)-2-hydroxypiOpanoyl]amino}-l-
{[4-(8-methylimidazo[l,2-
a]pyiidin-2-yl)phenyl]methyl}ethyl)-4-[(l-methylethyl)
oxy]benzamide 3-Chloro-N-[(l
S)-2-[(N,N-dimethylglycyl)amino]-l -({4-[2-(l
-hydroxy-1 -methylethyl)-l -
methyl-lH-imidazol-4-yl]phenyl}methyl)ethyl]-4-[(l-met
hylethyl)oxy]benzamide 3-Cyano-N-[(l
S)-2-[(N,N-dimethylglycyl)amino]-l -( {4-[2-(l
-hydroxy-1 -methylethyl)-l - methyl-
1H-imidazol-4-yl]phenyl }methyl)ethyl]-4-[(
1-methylethyl)oxy]benzamide 3-chloro-N-((S)-4-hydroxy-
1-(4-(I -methyl-2-((R> 1-(2-oxopyrrolidin-
1-yl)ethyl)- 1Himidazol-
4-yl)phenyl)butan-2-yl)-4-isopropoxybenzamide
3-chloro-N-((S)-4-hydroxy-l -(4-(I -methyl-2-((R)-l
-(2-oxopyrrolidin- 1-yl)ethyl)-l Himidazol-
4-yl)phenyl)butan-2-yl)-4-( 1,1,1
-trifluoropropan-2-yloxy)benzamide
3-chloro-N-((S)-4-hydroxy-l-(4-(l-methyl-2-((R)-l-(2-o
xooxazolidin-3-yl)ethyl)-lHimidazol-
4-yl)phenyl)butan-2-yl)-4-isopropoxybenzamide
3-chloro-N-((S)-4-hydroxy-l -(4-(I -methyl-2-((R)-l
-(2-oxooxazolidin-3-yl)ethyl)-l Himidazol-
4-yl)phenyl)butan-2-yl)-4-( 1,1,1
-trifluoropropan-2-yloxy)benzamide [00114] Particular
compounds include those shown in the following tables:
TABLE 2STABILIZERS FOR HYDROLYZABLE ORGANIC BINDERS
This application claims benefit under U.S.C.  119(e)
of US provisional application 60/569,941, filed May
11, 2004. Field of the Invention [0001] The present
invention relates to triorgano phosphites, triorgano
amines, heteroaromatic nitrogen compounds, and
carbodiimides used as stabilizers for hydrolyzable
organic binders. The stabilizers help to prevent
viscosity thickening of polymeric binders containing
carboxylic ester groups. Without stabilization, the
binders can thicken when exposed to moisture. The
stabilized organic binders of the invention are
especially useful for formulating marine antifoulant
coatings. Background of the Invention [0002] Polymers
containing hydrolyzable groups, especially
hydrolyzable carboxylic ester groups, have been shown
to exhibit excellent self-polishing performance in
marine antifoulant coatings. One problem experienced
with these coatings is poor shelf stability due to
moisture exposure and incompatibility with added Zn
compounds. Once exposed to moist air, the viscosity
tends to increase rapidly, resulting in a thick mass.
In addition, the moisture content of a variety of
coating additives, such as cuprous oxide, organic
booster biocides, other additives, and acidic
co-binders, such as rosin acid, further contributes to
poor shelf stability. [0003] The prior art teaches
that traces of water and acid are causes of stability
problems in triorganotin antifoulant coatings. Protic
functionality is primarily considered to be the cause
of stability problems with silyl acrylate binders.
Protic functionality is defined here as any molecule
containing a positively polarized reactive proton.
Examples are trace acid or water. Trace acid is
defined here as hydrolyzed residual monomer and/or
pendant acid groups on the polymer backboneresulting
from polymer hydrolysis and/or polymerization of
hydrolyzed monomer. Our screening tests confirm that
trace acid indeed decreases the stability of silyl
acrylate polymers containing hydrolyzable silyl
carboxylate groups. [0004] Two primary methods have
been used to stabilize binders and antifoulant coating
compositions against hydrolysis during storage. One
involves neutralization of trace acid by a base to
form a salt. Selected cationic pendant groups on the
polymer backbone resulting from neutralization will
not crosslink with metals found in a paint
formulation. Residual salts formed in the reaction of
a base with hydrolyzed residual monomer can also
prevent acid-catalyzed polymer hydrolysis. 



Monoamine and quaternary ammonium compounds have been
described for increasing the storage stability of
antifoulant paints containing binders with organosilyl
functional groups in WO 91/14743. The compounds
inhibit paint gelation caused by using antifoulant
agents that contain copper or zinc.
Diterpene-containing amines are used as marine paint
binder and biocide in US 5,1 16,407. [0005] U.S.
Patent Number 4,376,181 discloses the use of hindered
phenols, such as 2,6-di-tert-butylphenol, to reduce
the viscosity increase observed in the storage of
antifoulant paints containing cuprous oxide and
triorganotin-containing polymers. [0006] Triazole,
thiadiazole, and benzothiazole derivatives have been
described in U.S. Patents Number 5,773,508, and
5,439,511 as stabilizers of antifoulant paints
containing unsaturated acid anhydrides. These
derivatives prevent the increase in viscosity observed
when the antifoulant paints contain copper compounds.
[0007] Another method of stabilization involves
removal or binding of any water in the formulation.
This is typically done with molecular sieves and
desiccants. [0008] One such method is to add an
organic or inorganic dehydrating agent. U.S. Patents
Numbers 6,458,878; 6,172,132 and 6,1 10,990 describe
the use of anhydrous gypsum (CaSO ), synthetic
zeolites such as molecular sieves, orthoesters such as
methyl orthoformate and methyl orthoacetate,
orthoboric esters, silicates, and isocyanates.[0009]
US Patent 4,187,211, describes the use of a relatively
inert and water insoluble dehydrating agent in
triorganotin antifoulant paints to inhibit the
viscosity increase. In US Patents 5, 342,437;
5,252,123; 5,232,493; 5,185,033; 5,1 12,397; and
5,098,473, natural and synthetic clays (e.g.
bentonite) and desiccants (e.g. molecular sieves,
alumina) were effective to increase storage stability
by removing moisture in paints containing zinc
pyrithione and cuprous oxide. [0010] A problem with
molecular sieves and most dessicants is that the
binding of water is a reversible (equilibrium)
process. Thus, while the majority of the water is
bound, some amount is always available to the system
for hydrolysis o the polymer binder. [0011] Chelating
agents have been used to stabilize antifoulant paints
containing acrylic, polyester, or silyl resins. EP 1
033 392 describes the use of chelating agents such as
beta-diketones, esters of acetoacetic acid,
alpha-dioximes, bipyridyls, oximes, alkanolamines,
glycols, salicylic acid and derivatives thereof, and
organic acids. These chelating agents prevent the
viscosity increase and deterioration of coating
properties observed when copper antifoulant agents are
added to the paint. [0012] Each of the present
approaches to the problem of poor storage stability
have shortcomings related to incompatibility,
volatility, poor efficiency, or some other problem.
For example, hydroxylamines and tributyltin oxide,
effective stabilizers for triorganotin
polymers/paints, were found to be ineffective as
stabilizers for silyl acrylate polymers. [0013]
Surprisingly, several other compounds have been found
to be effective stabilizers for polymers containing
hydrolyzable carboxylic acid groups. These novel
stabilizers include triorgano phosphites, triorgano
amines, heteroaromatic nitrogen compounds,
isocyanates, and carbodiimides. These stabilizers are
useful in stabilizing both the binder and formulations
containing the binder, such as marine antifoulant
coatings.Summary of the Invention: [0014] An objective
of this invention is to identify effective stabilizers
for binder compositions containing polymers having
hydrolyzable carboxylic ester groups. [0015] It is a
further objective to identify marine anti-fouling
coating formulations using the novel stabilizers.
[0016] These objectives have been met by the present
invention of a stabilized binder composition for use
in an antifoulant coating comprising: a) one or more
hydrolyzable organic binders; and b) 0.01 to 20
percent by weight of one or more stabilizers selected
from the group consisting of triorgano phosphites,
triorgano amines, heteroaromatic nitrogen compounds,
carbodiimides, and mixtures thereof. [0017] The
objectives are also met by the present invention of an
antifoulant coating composition comprising: a) one or
more hydrolyzable organic binders; b) 0.01 to 20
percent by weight of one or more stabilizers selected
from the group consisting of triorgano phosphites,
triorgano amines, hetero aromatic nitrogen compounds,
carbodiimides; and mixtures thereof; c) an antifoulant
Detailed Description of the Invention [0018] This
invention discloses triorgano phosphites, triorgano
amines, heteroaromatic nitrogen compounds, and
carbodiimides as effective stabilizers to inhibit the
viscosity increase of hydrolyzable organic binders and
their formulated coatings, especially marine
antifoulant paints and coatings. [0019] By a
"hydrolyzable binder", as used herein, is meant that
the copolymer binder may undergo hydrolysis to form an
acid including but not limited to, -COOH, and other
acid functional groups such as -SO3H, -HxPO4. The
hydrolysis may be catalyzed by the presence of metals
found as common additives in coating
compositions.[0020] As used herein, the term
"copolymer" includes polymers comprising two or more
different monomeric units. The invention also includes
mixtures of copolymers. [0021] Preferably the
hydrolyzable binder is an acrylic copolymer binder.
Examples of acrylic monomers useful in the invention
include, but are not limited to acrylic acids, esters
of acrylic acids, acrylic amides, and acrylonitriles.
It also includes alkacrylic derivatives, and
especially methacrylic derivatives. Functional acrylic
monomers are also included. Examples of useful acrylic
monomers include, but are not limited to esters of
acrylic acid such as methyl acrylate, ethyl acrylate,
propyl acrylate, n-butyl acrylate, t-butyl acrylate,
sec-butyl acrylate, 2-ethylhexyl acrylate, cyclohexyl
acrylate, phenyl acrylate, n-octyl acrylate,
2-hydroxyethyl acrylate, hydroxy-n-propyl acrylate,
hydroxy-i-propyl acrylate, glycidyl acrylate, 2-
methoxyethyl acrylate, 2-methoxypropyl acrylate,
methoxytriethyleneglycol acrylate, 2-ethoxyethyl
acrylate, ethoxydiethyleneglycol acrylate and the
esters of methacrylic acid such as methylmethacrylate,
ethyl methacrylate, propyl methacrylate, n-butyl
methacrylate, t-butyl methacrylate, sec-butyl
methacrylate, 2-ethylhexyl methacrylate, cyclohexyl
methacrylate, 2-hydroxyethyl methacrylate, glycidyl
methacrylate, 2- methoxyethyl methacrylate,
2-methoxypropyl methacrylate, methoxytriethyleneglycol
methacrylate, and 2-ethoxyethyl methacrylate,
hydroxy-n-propyl(meth)acrylate, hydroxy-i-propyl
methacrylate, phenoxyethyl methacrylate, butoxy ethyl
methacrylate, isobornyl (meth)acrylate. Other useful
ethylenically unsaturated monomers include neopentyl
glycolmethylether propoxylate acrylate, poly(propylene
glycol) methylether acrylate, ethoxydiethyleneglycol
methacrylate, acrylic acid, methacrylic acid,
2-butoxyethyl acrylate, crotonic acid, di(ethylene
glycol) 2- ethylhexyl ether acrylate, di(ethylene
glycol) methyl ether methacrylate, 3,3-dimethyl
acrylic acid, 2-(dimetliylamino) ethyl acrylate,
2-(dimethylamino) ethyl methacrylate, ethylene glycol
phenyl ether acrylate, ethylene glycol phenyl ether
methacrylate, 2(5H)-furanone, hydroxybutyl
methacrylate, methyl-2(5H)-furanone, methyl trans-3-
methoxyacrylate, 2-(t-butylamino)ethyl methacrylate,
tetrahydrofurfuryl acrylate, 3 



tris-(trimethylsiloxy)silyl propyl methacrylate,
tiglic acid, and trans-2-hexenoic acid. [0022] The
acrylic monomer(s) are copolymerized with one or more
non-acrylic ethylenically unsaturated monomers. The
properties of the copolymer can be tailored by the
choice and ratio of comonomer(s). It is possible to
adjust the hydrophilic orhydrophobic nature of the
copolymer by choice of comonomer(s) used. Examples of
monomers useful in forming the copolymer of the
invention include, but are not limited to, vinyl
esters such as vinyl acetate, vinyl propionate, vinyl
butyrate, vinyl benzoate, maleic esters such as
dimethyl maleate, diethyl maleate, di-n-propyl
maleate, diisopropyl maleate, di-2-methoxyethyl
maleate, fumaric esters such as dimethyl fumarate,
diethyl fumarate, di-n-propyl fumarate, diisopropyl
fumarate, styrene, vinyltoluene, alpha-methylstyrene,
N,N-dimethyl acrylamide, N-t-butyl acrylamide, N-vinyl
pyrrolidone, and acrylonitrile. [0023] The acrylic
binder of the invention may be a Cu and /or Zn acrylic
polymer binder having the formula: X= anion [0024] In
a preferred embodiment, the acrylic polymer is an
organosilyl (meth)acrylate polymer containing
hydrolyzable organosilyl ester groups. Especially
preferred are triarylsilyl(meth)acrylate-containing
copolymers. Useful trialkylsilyl(meth)acrylates
include trimethylsilyl(meth)acrylate,
diphenylmethylsilyl(meth)acrylate,
phenyldimethylsilyl(meth)acrylate, triisopropylsilyll
(meth)acrylate and tributylsilyl(meth)acrylate. [0025]
The acrylic polymer binder of the present invention is
prepared by polymerizing the acrylic monomer(s) with
one or more ethylenically unsaturated nonacrylic
monomers that are copolymerizable therewith. Specific
monomers have been discovered to be useful in
synthesizing terpolymers or higher polymers of the
present invention to provide a polymer with improved
properties such as film flexibility and crack
resistance, while retaining acceptable water
erodibility.[0026] The random copolymer binder can be
obtained by polymerizing the mixture of monomers in
the presence of a free-radical olefinic polymerization
initiator or catalyst using any of various synthetic
procedures such as solution polymerization, bulk
polymerization, emulsion polymerization, and/or
suspension polymerization using methods well-known and
widely used in the art. In preparing a coating
composition from the copolymer, it is advantageous to
dilute the copolymer with an organic solvent to obtain
a polymer solution having a convenient viscosity. For
this, it is desirable to employ the solution
polymerization method or bulk polymerization method.
[0027] Examples of useful organic solvents include
aromatic hydrocarbons such as xylene and toluene,
aliphatic hydrocarbons such as hexane, cyclohexane,
and heptane, esters such as ethyl acetate and butyl
acetate, alcohols such as isopropyl alcohol and butyl
alcohol, ethers such as dioxane and tetraliydrofuran,
and ketones such as methyl ethyl ketone and methyl
isobutyl ketone. The solvents are used either alone or
in combination. [0028] The desirable molecular weight
of the acrylate copolymer is in the range of from
1,000 to 200,000, preferably from 10,000 to 150,000 in
terms of weight-average molecular weight. Too low or
too high molecular weight copolymers create
difficulties in forming normal coating films. Too high
molecular weights result in long, intertwined polymer
chains that do not perform properly and result in
viscous solutions that need to be thinned with solvent
so that a single coating operation results in a thin
film coating. Too low molecular weight polymers
generally require multiple coating operations and
provide films mat may lack integrity and not perform
properly. It is advantageous that the viscosity of the
solution of the copolymer is in the range of 200 to
6,000 centipoise at 250C, and generally less than
4,000 cps. To achieve this, it is desirable to
regulate the solid content of the polymer solution to
a value in the range of from 5 to 90% by weight,
desirably from 15 to 85% by weight. [0029] Four types
of compounds have been identified as effective
stabilizers of hydrolyzable organic polymer binders,
and especially for sily(meth)acrylate polymers, and
coatings. These compounds are (1) triorgano
phosphites, (2) triorgano amines,(3) heteroaromatic
amines (e.g. pyridine), and (4) carbodiimides (e.g.
dicyclohexylcarbodiimide). [0030] Triorgano phosphites
of the invention have the formula (RO)3P, wherein R is
a C2 to C16 alkyl, a cycloalkyl, or an aryl or
substituted aryl group. Examples of triorgano
phosphites useful as stabilizers include, but are not
limited to, triethylphosphite, tripropylphosphite,
tributylphosphite, triphenylphosphite,
trioctylphosphite, triisodecylphophite,
triisopropylphosphite. Preferred triorgano phosphites
are triethylphosphite, tripropylphosphite,
tributylphosphite. [0031] Triorganoamines of the
invention have the formula R3N wherein R is a C2 to
C16 alkyl, a cycloalkyl, or an aryl or substituted
aryl group. Examples of triorgano amines useful as
stabilizers include, but are not limited to
tripropylamine, tributylamine, triethylamine,
triallylamine, trioctylamine, triisooctylamine,
triphenylamme, and tridodecylamine. Preferred
triorgano amines are tripropylamine, tributylamine,
and triethylamine. [0032] Heteroaromatic amines of the
invention are amines containing a 5-6 membered ring
containing a nitrogen atom. Examples of heteroaromatic
amines useful as stabilizers include, but are not
limited to pyridine, 1,2,4-triazole, 1,3,5- triazine.
A preferred heteroaromatic amine is pyridine and its
derivatives, including but not limited to vinyl
pyridine, substituted pyridine, and 2-methyl pyridine.
[0033] While not being bound by any particular theory,
it is believed that the triorgano phosphites,
triorgano amines, and heteroaiOmatic amines can act as
P: or N: Lewis bases. The triorganophosphites can act
both as a radical scavenger and as a base, while the
triorgano amines or heteroaromatic nitrogen compounds
can function strictly as bases - i.e. acid scavengers.
Nitrogen compounds appear to be more effective than
phosphites. [0034] It was found that pyridine at 2
weight percent loading outperformed other nitrogen
bases tested (Example 1). It is a very effective
stabilizer for the silyl acrylate polymer, even in the
presence of 3 wt% Zn Omadine (zinc pyrithione) -a
worst-case composition.[0035] Phosphites were found to
be more effective than pyridine in stabilizing
antifoulant paints containing high loading of cuprous
oxide. Cuprous oxide is the cheapest biocide and
pigment used in antifoulant paints, typically at 30-65
wt%. [0036] In one preferred embodiment, a blend of
phosphites and nitrogen bases (e.g. pyridine or
alkylamines) are used as the stabilizer. Such a blend
can act synergistically providing a solution to resin
stability and compatibility with Zn or Cu biocides.
Such an improvement in stability was seen in a
combination of pyridine and triethylphosphite, in
Example 9. hi another embodiment, a non-pyridine amine
and bulky phosphites or hindered amines (known as heat
or light stabilizers) can be combined to provide
synergistic stability. [0037] Carbodiimides of the
invention are those having the formula R-N=C=N-R,
where R is the same or different and equal to a C2 to
Ci6 alkyl, cycloalkyl, or aryl or substituted aryl.
Examples of carbodiimides useful as stabilizers
include, but are not limited to
1,3-dicyclohexylcarbodiimide;
l,3-bis(trimethylsilyl)carbodiimide;
l,3-di-ptolylcarbodiimide,
1-(3-(dimethylaminopropyl)-3 -ethylcarbodiimide
methiodide; 1,3- di-t-butylcarbodiimide;
1,3-diisopropylcarbodiimide; Preferred carbodiimides
are dicyclohexylcarbodiimides . 



[0038] Carbodiimides act as dehydrating agents to
stabilize the hydrolyzable polymer. Desiccants
currently used in the art, such as sodium sulfate,
molecular sieves, or clay, work by physically
absorbing moisture. This is a reversible equilibrium
process. Depending on the storage conditions
(temperature and duration), physically absorbed water
can be released back into the system leading to
hydrolysis. Carbodiirnides chemically react with
moisture. The chemical reaction with moisture is
irreversible and allows the composition to maintain a
high degree of stability over a long period of time.
[0039] An example of a carbodiimide useful in the
present invention is dicyclohexylcarbodiimide. Upon
reaction with water, the byproduct is dicyclohexyl
urea. This nitrogen-containing product can then serve
to further enhance the stability of the
binder/paint.[0040] The stabilizers of the invention
can be combined with polymeric binders by means known
in the art. One or more of the stabilizers is combined
at from 0.01 to 20 weight percent based on the polymer
solids, preferably from 0.1 to 8.0 weight percent. The
stabilizer may be mixed with a solution of the binder
or directly into the final coating formulation. Some
of the stabilizers may also be incorporated into or
onto the polymer backbone via free radical
polymerization or by another suitable method. The
incorporation of the stabilizers into/onto the polymer
helps to minimize the leaching out of the stabilizer
from the coating composition. [0041] The stabilizer
may be used in conjunction with one or more
stabilizers known in the art. Other additives in the
coating formulation may include, but are not limited
to, one or more co-binders and/or additives, such as
rosin or functionalized rosin (e.g. metal rosinates).
Additional additives include pigments, organic dyes,
drying agents, plasticizers, dispersing agents,
fillers, thixotropic agents, biocides (e.g. Cu2O), and
organic co-biocides, as known in the art. [0042] The
stabilized binder compositions may be used to
fabricate self-polishing marine antifoulant paints. In
general, the erosion rate of a self-polishing marine
antifoulant paint is considered to be a function of
the amount of hydrolyzable monomer in the polymer.
Indeed, U.S. Patent 4,593,055, which discloses and
Claims seawater erodible silyl acrylate copolymers,
teaches at Column 5, lines 43 et seq. that the
superior control of the erosion rate relies on
chemically tailoring the polymer so that it is
selectively weakened at certain points pendant to the
polymer chain at the paint/water interface. These weak
links are slowly attacked by seawater allowing the
polymer to gradually become seawater soluble or
seawater swellable. This weakens the hydrolyzed
surface polymer film to such an extent that moving
seawater is able to wash off this layer and thus
expose a fresh surface. [0043] The toxicant used as an
antifoulant in the coating composition of the present
invention may be any of a wide range of conventionally
known toxicants. The known toxicants are roughly
divided into inorganic compounds, metal-containing
organic compounds, and metal-free organic compounds.
[0044] Examples of inorganic toxicant compounds
include copper compounds such as cuprous oxide, copper
powder, copper thiocyanate, copper carbonate, copper
chloride,and copper sulfate, and zinc and nickel
compounds such as zinc sulfate, zinc oxide, nickel
sulfate, and copper-nickel alloys. [0045] Examples of
metal-containing organic toxicant compounds include
organocopper compounds, organonickel compounds, and
organozinc compounds. Examples of organocopper
compounds include oxine copper, copper
nonylphenolsulfonate, copper bis (ethylenediamine) bis
(dodecylbenzenesulfonate), copper acetate, copper
naphthenate, and copper bis (pentachlorophenolate).
Examples of organonickel compounds include nickel
acetate and nickel dimethyldithiocarbamate. Examples
of organozinc compounds include zinc acetate, zinc
carbamate, zinc dimethyldithiocarbamate, zinc
pyrithione, and zinc ethylenebis (dithiocarbamate).
[0046] Examples of metal-free organic toxicant
compounds include Ntrihalomethylthiophtalimides,
dithiocarbamic acids, N-arylmaleimides, 3-(substituted
amino)-l,3-thiazolidine-2,4-diones, dithiocyano
compounds, triazine compounds, and others. [0047]
Examples of N-trihalomethylthiophthalimide toxicants
include Ntrichloromethylthiophthalimide and
N-flixorodichloromethylthiophthalimide. Examples of
dithiocarbamic toxicants include bis
(dimethylthiocarbamoyl) disulfide, ammonium
N-methyldithiocarbamate, and ammonium ethylenebis
(dithiocarbamate). [0048] Examples of arylmaleimide
toxicants include N-(2,4,6-trichlorophenyl) maleimide,
N-4-tolylmaleimide, N-3-chlorophenylmaleimide,
N-(4-n-butylphenyl) maleimide, and
N-anilinophenyl)maleimide. [0049] Examples of
3-(substituted amino)-l,3-thiazolidine-2,4-dione
toxicants include 3 benzylideneamino-1,3
thiazolidine-2,4-dione, 3- 4(methylbenzylideneamino),
1,3-thiazolidine-2,4-dione, 3-(2-
hydiOxybenzylideneamino-l,3-thiazolidine-2,4-thiazolid
ine-2,4-dione, 3-(4- diclilorobenzylideneamino)-
1,3-thiazolidine-2,4-dione and 3-(2,4-
dichlorobenzylideneamino-
1,3-thiazolidine-2,4-dione.[0050]Examples of
dithiocyano toxicant compounds include
dithiocyanomethane, dithiocyanoethane, and
2,5-dithiocyanothiophene. Examples of the triazine
compounds include
2-methylthio-4-t-butylamino-6-cyclo-propylammo-s-triaz
ine. [0051] Other examples of metal-free organic
toxicant compounds include 2,4,5,6-
tetrachloroisophthalonitrile,
N,N-dimethyldichlorophenylurea, 4,5
-dichloro-2-n-octyl- 4-isothiazoline-3-one,
N,N-dimethyl-N'-phenyl-(N-fluorodichloiOmethylthio)
sulfamide, tetramethylthiuram disulfide,
3-iodo-2-propylbutyl carbamate, 2-
(methoxycarbonylamino)benzimidazole, 2,3
,5,6-tetrachloro-4-(methylst ilfonyl) pyridine,
4-bromo-2-(4-chloiOphenyl)-5-(trifluromethyl)-lH-pyrro
le-3-carbonitrile, 3- benzo [b]thien-2-yl-5,6-dihydro-
1,4,2-oxathiazine 4-oxide, dichloro-N-
[(dimethylamino)sulfonyl]fiuoro-N-(p-tolyl)methanesulf
enamide, dichlofluanide, and diiodomethyl-p-tolyl
sulfone. [0052] One or more toxicants, which may be
selected from the foregoing toxicants, can be employed
in the antifoulant coating composition. The toxicant
is used in an amount from 0.1 to 80% by weight,
preferably from 1 to 60% by weight of the coating
composition. Too low toxicant levels do not produce an
antifoulant effect, while too large a toxicant level
can result in the formation of a coating film which is
liable to develop defects such as cracidng and
peeling, thereby, becoming less effective. [0053] The
stabilized coating composition of the present
invention may be used to coat structures exposed to
marine, freshwater, or brackish water. They may also
be used to coat structures exposed to high humidity,
for which a slowly eroding coating may be useful, such
as preventing a build-up of moss or other organisms.
These structures include, but are not limited to
ships, boats, docks, breakwaters, and pier supports.
Examples [0054] In all Examples, percentages are
weight percent unless otherwise indicated.[0055] An
accelerated storage stability test was run according
to the following procedure: 1) Fill a small paint can
(1/2 to 1 pint size) with a liquid test sample and
leave at least 1/4" air space on top. 2) Record the
initial viscosity, and seal the can properly with a
lid. 3) Place the can into an oven at 55 0C. 4) Record
the viscosity weekly and inspect the paint
consistency. 5) Terminate the test if the sample
develops 



lumps or gels before 8 weeks. 6) Continue the test for
8 weeks. 7) Judge based on a Pass/Fail criteria of no
skinning or gelling. AU viscosity measurements were
done at 25C using a Brookfield RVT viscometer. Note
that an asterisk in the tables below indicates that
the sample gelled and a measurement of the viscosity
was not possible. Under these conditions, a
tributyltin copolymer passes after 8 weeks at 55 C.
This increase in viscosity for the tributyltin
copolymer corresponds to 2 years of shelf life at room
temperature. Example 1 [0056] A sample of
poly(diphenylmethylsilyl methacrylate -co- methyl
methacrylate) in 50 wt% xylene solution was combined
with each of the following listed stabilizers. The
percentage of stabilizer and other additives is based
on the wt charged to a 50% binder solution. The
combined sample was then placed on a paint shaker for
20 minutes, and evaluated using the described
accelerated test. The results are shown in Table 1.
1.1 (Comparative) Polymer with no stabilizer. 1.2
Polymer with 5 % Triethyl phosphite. 1.3 (Comparative)
Polymer with 5 %bistributyltin oxide (TBTO). 1.4
(Comparative) Polymer with 5 % butylated hydroxy
toluene (BHT). 1.5 (Comparative) Polymer with 5
%hydroquinone. 1.6 (Comparative) Polymer with 5 %
Isopropyl alcohol (IPA). 1./(Comparative) Polymer with
5 %ethyl acetate. TABLE 1 Viscosity Ratio (Relative to
Initial Viscosity) per Time (WeeksConclusion:
Triethylphosphite (ID#1 .2) stands out as the best
stabilizer in this test group. Example 2: [0057] The
following samples were prepared and tested in the same
manner as in Example 1. Results are shown in Table 2.
2.1 (Comparative) Polymer with no stabilizer. 2.2
Polymer with 2 % tributyl phosphite (TBP). 2.3 Polymer
with 2 % triphenyl phosphite. 2.4 Polymer with 2 %
triethyl phosphite (TEP). 2.5 Polymer with 1% triethyl
phosphite. 2.6 (Comparative) Polymer with 5 % triethyl
borate. 2.7 (Comparative) Polymer with 5 %
diphenylmethylsiloxane. 2.8 (Comparative) Polymer with
5 % triphenyl silanol . 2.9 (Comparative) Polymer with
5 % ethyl acetonate. 2.10 (Comparative) Polymer with 5
% zinc oxide. 2.1 1 (Comparative) Polymer with 5
%titanium isopropoxide. 2.12 (Comparative) Polymer
with 5 % zinc pyrithione. Conclusion: Without a
stabilizer, the polymer gelled in 4 weeks at 55 0C.
Tributylphosphite and triethylphosphite are the two
best stabilizers in this group. Example 3 [0058] The
following samples were prepared and tested in the same
manner as in Example 1, with the modification that the
polymer used was
poly(triphenylsilylmethacrylate-co-methyl
methacrylate) in 50 wt% xylene solution instead of
poly(diphenylmethylsilyl methacrylate -co- methyl
methacrylate) in 50 wt% xylene solution. The results
are shown in Table 3. 3.1 (Comparative) Polymer with
no stabilizer. 3.2 Polymer with 2 % tributyl
phosphite. 3.3 Polymer with 2 % triethyl phosphite.
3.4 Polymer with 5 % tripropylamine. 3.5 (Comparative)
Polymer with 5 % zinc pyrithione(ZnPT). TABLE 3
Viscosit Ratio Relative to Initial Viscosit er Time
Weeks Conclusion: The control did not gel after 8
weeks, but the viscosity had increased by 10 times.
The best performers in this group are
triethylphosphite, tributylphosphite, and
tripropylamine. Example 4 [0059] The following samples
were prepared and tested in the same manner as Example
3. Results are shown in Table 4. 4.1 (Comparative)
Polymer with no stabilizer. 4.2 Polymer with 2 %
triphenyl phosphite. 4.3 Polymer with 2 % tributyl
phosphite. 4.4 Polymer with 2 % tripropylamine. 4.5
(Comparative) Polymer with 2 %pyrrolidine. 4.6
(Comparative) Polymer with 2 % urea. 4.7 Polymer with
2 % pyridine. TABLE 4 Viscosit Ratio Relative to
Initial Viscosit er Time WeeksConclusion: Pyridine is
the best performer in this group, followed by
tributylphospliite. Triphenylphospite, tripropylamine,
and urea also exhibit better performance than the
control. Example 5 [0060] The following samples were
prepared and tested in the same manner as in Example
3. Results are shown in Table 5. 5.1 (Comparative)
Polymer with no stabilizer. 5.2 (Comparative) Polymer
with 2% zinc oxide. 5.3 (Comparative) Polymer with 2%
IPA. 5.4 Polymer with 2% triethylamine TABLE 5
Viscosit Ratio Relative to Initial Viscosit er Time
Weeks Conclusion: Note that the initial viscosity of
the control had increased from 795 cps (Example 3) to
3707 cps - an indication of moist air exposure during
storage and handling. In this group, the triethylamine
mixture showed improvement over the control. Example 6
[0061] The following samples were prepared and tested
in the same manner as in Example 3. Results are shown
in Table 6. 6.1 (Comparative) Polymer with no
stabilizer. 6.2 Polymer with 1.5% pyridine and 3%
ZnPT. 6.3 Polymer with 1.0% pyridine and 3% ZnPT. 6.4
Polymer with 0.5% pyridine and 3% ZnPT. 6.5 Polymer
with 0.9% pyridine. 6.6 Polymer with 1.0% pyridine and
3% ZINEB . 6.7 Polymer with 1.0% 2-vinyl pyridine. 6.8
Polymer with 2% 1-methyl-2-pyrrolidinone. 6.9 Polymer
with 0.9% l-methyl-2-pyrrolidinone.TABLE 6 Viscosity
Ratio (Relative to Initial Viscosity) per Time (Weeks)
Conclusion: Pyridine and its derivatives are effective
stabilizers. The results showed that pyridine
stabilized polymers are compatible with Zn-based
biocides (ZnPT and Zineb) at 3 wt%. 



Example 7 [0062] The following samples were prepared
and tested in the same manner as in Example 3. Results
are shown in Table 7. 7.1 (Comparative) Polymer with
no stabilizer. 7.2 Polymer with 2%
diethylhydroxylamine and 3 % ZnPT . 7.3 Polymer with
2% imidazole and 3 % ZnPT. 7.4 Polymer with 2%
1-methylimidazole and 3 % ZnPT. 7.5 (Comparative)
Polymer with 2% diethanolamine and 3 % ZnPT. TABLE 7
Viscosity Ratio (Relative to Initial Viscosity) per
Time (Weeks)Conclusion: Note that the initial
viscosity of control has gone up to 5750 cps from 795
cps in Example 3 -an indication of poor storage
stability of unstabilized polymer. All of these tests
were carried out in the presence of 3 % ZnPT to ensure
stabilizer additives can overcome the incompatibility
of Zn compounds. Example 8 [0063] The following
samples were prepared and tested in the same manner as
in Example 3. Results are shown in Table 8. 8.1
(Comparative) Polymer with no stabilizer. 8.2 Polymer
with 0.9% pyridine. (Comparative). 8.3 (Comparative)
Polymer with 3% Cu2O, unstabilized. 8.4 (Comparative)
Polymer with 3% Cu2O and 0.9% pyridine. 8.5
(Comparative) Polymer with 3% ZnPT and 0.9% pyridine.
8.6 (Comparative) Polymer with 2% benzoic acid,
unstabilized. 8.7 (Comparative) Polymer with 2%
benzoic acid, unstabilized. TABLE 8 Viscosity Ratio
(Relative to Initial Viscosity) per Time (Weeks)
Conclusion: The initial viscosity of unstabilized
polymer (8.1) started at 13,000 cps (increased from
3500 cps) - an indication of significant moist air
exposure during storage and handling. As a result,
there was no significant viscosity increase after 8
weeks; however, the starting viscosity is
unacceptable. Example 9 [0064] The following samples
were prepared and tested in the same manner as in
Example 3. Results are shown in Table 9.9.1 Polymer
with 0.9% pyridine. 9.2 Polymer with 0.9% pyridine and
50 % Cu2O. 9.3 Polymer with 2.0% pyridine and 50 %
Cu2O. 9.4 Polymer with 0.9% pyridine and 3 % ZnPT in a
tin can. 9.5 Polymer with 0.9% pyridine and 3 % ZnPT
in a glass bottle. 9.6 Polymer with 0.9% pyridine and
3 % zinc oxide. 9.7 Polymer with 0.9% pyridine and 50%
Cu2O and 2% TBP 9.8 Polymer with 50% Cu2O and 2% TBP.
9.9 Polymer with 50% Cu2O and 2% TEP. 9.10 Polymer
with 0.9% pyridine and 50% Cu2O and 2% TEP. 9.11
Polymer with 0.9% pyridine and 2% TBP and 3% zinc
omadine. TABLE 9 Viscosity Ratio (Relative to Initial
Viscosity) per Time (Weeks) Conclusion: The results
clearly indicate pyridine stabilized polymer (9.1) is
very stable; however, while the pyridine-stabilized
polymer is compatible with ZnPT (9.4 & 9.5), it is not
with Cu2O. Example 10 [0065] The following samples
were prepared and tested in the same manner as in
Example 3. Results are shown in Table 10. 10.1
(Comparative) Polymer with 50% Cu2O. 10.2 Polymer with
50% Cu2O and 5% 1,3-dicyclohexylcarbodiimide (). 10.3
(Comparative) Polymer with 50% Cu2O and 5% sodium
oxalate. 10.4 (Comparative) Polymer with 50% Cu2O and
5% ammonium acetate. 10.5 (Comparative) Polymer with
50% Cu2O and 5% magnesium sulfate. 10.6 (Comparative)
Polymer with 50% Cu2O and 5% sodium sulfate. 10.7
(Comparative) Polymer with 50% Cu2O and 5% calcium
chloride. 10.8 (Comparative) Polymer with 50% Cu O and
5% dodecylsulfate sodium salt. 10.9 (Comparative)
Polymer with 50% Cu O and 5% molecular sieves
(granules).TABLE 10 Viscosity Ratio (Relative to
Initial Viscosity) per Time (Weeks) Conclusion:
Clearly, 1,3-cUcyclohexylcarbodiimide stands out as an
effective stabilizer for Cu2O containing paint
compared to other candidates. Example 11 [0066] The
following samples were prepared and tested in the same
manner as in Example 3. Results are shown in Table 11.
11.1 (Comparative) Polymer with 50% Cu2O and 2%TEP .
11.2 (Comparative) Polymer with 50% Cu2O, 3%
isophorone diisocyanate and 3% zinc oxide. 11.3
Polymer with 50% Cu2O, 3% dicyclohexylcarbodiimide and
3% zinc oxide. TABLE 11 Viscosit Ratio Relative to
Initial Viscosit er Time Weeks) Conclusion: The
stabilizing effect of dicyclohexyl carbodiimide is
further confirmed with50% Cu2O, and 3% zinc oxide
(11.3). Example 12 [0067] The following samples were
prepared and tested in the same manner as in Example
3. Results are shown in Table 12.12. 1 (Comparative)
Polymer with 5% isophorone diisocyanate. 12.2 Polymer
with 5% l^-dicyclohexylcarbodiimide . [0068] The
following samples were prepared and tested in the same
manner as in Example 3. Results are shown in Table 13.
13.1 Polymer with 3% 1,3-dicyclohexylcarbodiimide, 10%
zinc oxide at 70% solids, and 50% Cu2O TABLE 13
Viscosity Ratio (Relative to Initial Viscosity) per
Time (Weeks) Initial ID# 7 Vise. 13.1 1130 1.2 1.2 1.3
1.1 1.4 1.4 1.5 1.5 Conclusion: Dicyclohexyl
carbodiimide is compatible with a worst-case
formulation, 10% zinc oxide, and 50% Cu2O. Example 14
[0069] The following samples were prepared and tested
in the same manner as in Example 3. Results are shown
in Table 14. 14.1 (Comparative) Polymer with 50% Cu2O
and 5% dimethylglycoxime. 14.2 (Comparative) Polymer
with 50% Cu2O and 5% pyridine n-oxide. 14.3
(Comparative) Polymer with 50% Cu O and 5%
ethylenediamine tetracetic acid disodium salt
dihydrate. 14.4 (Comparative) Polymer with 50% Cu2O
and 5% 4-t-butylcatechol. 14.5 Polymer with 50% Cu2O
and 5% 1,2,4-triazole. 14.6 Polymer with 50% Cu2O and
5% benzotriazole.TABLE 14 Viscosity Ratio Relative to
Initial Viscosit er Time Weeks) 



Conclusion: Triazoles are also effective stabilizers.
Example 15 [0070] The following samples were prepared
and tested in the same manner as in Example 3. Results
are shown in Table 15. 15.1 Polymer with 50% Cu2O, 5%
1,3, dicyclohexylacrbodiimide and 5% ZnPT. 15.2
Polymer with 50% Cu2O, 3% 1,3,
dicyclohexylacrbodiimide and 5% ZnPT. 15.3 Polymer
with 50% Cu2O, 5% 1,3, dicyclohexylacrbodiimide, 5%
ZnPT and 10% zinc oxide. Conclusion: Dicyclohexyl
carboiimide performs effectively in the presence of Cu
O, ZnPT and ZnO Example 16 [0071] The following
samples were prepared and tested in the same manner as
in Example 3. Results are shown in Table 16. 16.1
Polymer with 3% 1,3, dicyclohexylacrbodiimide and 5%
SeaNine21 1 from Rohm and Haas.Conclusion:
Dicyclohexyl carbodiimide stabilized binder is
compatible with SeaNine 2 11. Example 17 [0072] The
following samples were prepared and tested in the same
manner as in Example 3. Results are shown in Table 17.
17.1 Polymer with 50% Cu20 , 10% zinc oxide, and 3%
benzotriazole. 17.2 Polymer with 50% Cu20 , 10% zinc
oxide, and 3% l,3-bis(trimethylsilyl) carbodiimide.
17.3 (Comparative) Polymer with 50% Cu2O, 10% zinc
oxide, and 3% 1,3- bis(trimethylsilyl)
carbodiimide:HCl. 17.4 Polymer with 50% Cu20 , 10%
zinc oxide, and 3% diisopropyl carbodiimide. 17.5
Polymer with 50% Cu20 , 10% zinc oxide, 3% diisopropyl
carbodiimide and 3% zinc-omadine. 17.6 Polymer with
50% Cu20 , 10% zinc oxide, and 3%
N-(3-dimethylaminopropyl) -N' -ethylcarbodiimide .
17.7 Polymer with 50% Cu20 , 10% zinc oxide, and 3%
1-3 dicyclohexyl carbodiimide. TABLE 17 Viscosit Ratio
Relative to Initial Viscosity) er Time (Weeks
Conclusion: l,3-bis(trimethylsilyl) carbodiimide, and
diisopropyl carbodiimide are as effective as
dicyclohexylcarbodiimide. Example 18 [0073] The
following sample was prepared and tested in the same
manner as in Example 3 with the exception that the
accelerated stability test was carried out at 60 0C.
Result is shown in Table 18.19.1 Polymer containing 3%
1^-Dicyclohexylcarbodiimide Table 18 Viscosity Ratio
(Relative to Initial Viscosity) Conclusion: The
stabilizing effect of dicyclohexyl carbodiimide was
confirmed at the higher temperature.What is claimed
is: 1. A stabilized binder composition for use in an
anti-foulant coating comprising: a) one or more
hydrolyzable organic binders; and b) 0.01 to 20
percent by weight, based on the binder solids, of one
or more stabilizers selected from the group consisting
of triorgano phosphites, triorgano amines,
heteroaromatic nitrogen compounds, and carbodiimides.
2. The stabilized binder composition of claim 1
wherein said binder is a (meth)acrylic copolymer
binder. 3. The stabilized binder composition of claim
2 wherein said acrylic copolymer binder is a
silylacrylic binder. 4. The stabilized binder
composition of claim 1 wherein said triorgano
phosphites comprise triethylphosphite,
tripropylphosphite, tributylphosphite, and mixtures
thereof. 5. The stabilized binder composition of claim
1 wherein said triorgano amines comprise tripropyl
amine. 6. The stabilized binder composition of claim 1
wherein said heteroaromatic nitrogen compounds
comprise pyridine and pyridine derivatives. 7. The
stabilized binder composition of claim 1 wherein said
carbodiimides comprise dicyclohexylcarbodiimide. 8.
The stabilized binder composition of claim 1 wherein
said stabilizer comprises 0.1 to 8.0 percent by
weight, based on the binder solids. 9. The stabilized
binder composition of claim 1 comprising at least one
triorgano phosphite and at least one triorganio amine
and/or heteroaromatic nitrogen compound. 10. An
antifoulant coating composition comprising:a) one or
more hydrolyzable organic binders; b) 0.01 to 20
percent by weight, based on the binder solids, of one
or more stabilizers selected from the group consisting
of triorgano phosphites, triorgano amines,
heteroaromatic nitrogen compounds, and carbodiimides;
and c) an anti-foulant. 11. The anti-foulant coating
composition of claim 10, wherein said antifoulant
comprises cuprous oxide, and organic booster biocide.
12. The anti-foulant coating composition of claim 10
further comprising one or more additives selected from
the group consisting of co-binders, pigments, organic
dyes, fillers, drying agents, thixotropic agents,
plasticizers, dispersing agents, biocides, co-biocides
and booster organic biocides. 


