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BENZAMIDE INHIBITORS OF FACTOR Xa

Related Applications
This application claims the benefit of priority under 35 U.S.C.119(e) to U.S.

Provisional Application No. 60/279,696 filed on March 30, 2001 which is herein

incorporated in its entirety by reference.

Field of Invention

This invention relates to novel compounds which are potent and highly selective
inhibitors of isolated factor Xa or when assembled in the prothrombinase complex. These
compounds show selectivity for factor Xa versus other proteases of the coagulation (e.g.
thrombin, fVIIa, fIXa) or the fibrinolytic cascades (e.g. plasminogen activators, plasmin).
In another aspect, the present invention relates to novel monoamidino-containing
compounds, their pharmaceutically acceptable salts, and pharmaceutically acceptable
compositions thereof which are useful as potent and specific inhibitors of blood
coagulation in mammals. In yet another aspect, the invention relates to methods for using -
these inhibitors as therapeutic agents for disease states in mammals characterized by

coagulation disorders.

Background of the Invention
Hemostasis, the control of bleeding, occurs by surgical means, or by the

physiological properties of vasoconstriction and coagulation. This invention is
particularly concerned with blood coagulation and ways in which it assists in maintaining
the integrity of mammalian circulation after injury, inflammation, disease, congenital
defect, dysfunction or other disruption. Although platelets and blood coagulation are
both involved in thrombus formation, certain components of the coagulation cascade are
primarily responsible for the amplification or acceleration of the processes involved in

platelet aggregation and fibrin deposition.
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Thrombin is a key enzyme in the coagulation cascade as well as in hemostasis.
Thrombin plays a central role in thrombosis through its ability to catalyze the conversion
of fibrinogen into fibrin and through its potent platelet activation activity. Direct or
indirect inhibition of thrombin activity has been the focus of a variety of recent
anticoagulant strategies as reviewed by Claeson, G., "Synthetic Peptides and
Peptidomimetics as Substrates and Inhibitors of Thrombin and Other Proteases in the
Blood Coagulation System”, Blood Coag. Fibrinol. 5, 411-436 (1994). Several classes of
anticoagulants currently used in the clinic directly or indirectly affect thrombin (i.e.
heparins, low-molecular weight heparins, heparin-like compounds and coumarins).

A prothrombinase complex, including Factor Xa (a serine protease, the activated
form of its Factor X precursor and a member of the calcium ion binding, gamma
carboxyglutamyl (Gla)-containing, vitamin K dependent, blood coagulation glycoprotein
family), converts the zymogen prothrombin into the active procoagulant thrombin.
Unlike thrombin, which acts on a variety of protein substrates as well as at a specific
receptor, factor Xa appears to have a single physiologic substrate, namely prothrombin.
Since one molecule of factor Xa may be able to generate up to 138 molecules of thrombin
(Elodi et al., Thromb. Res. 15, 617-619 (1979)), direct inhibition of factor Xa as a way of
indirectly inhibiting the formation of thrombin may be an efficient anticoagulant strategy.
Therefore, it has been suggested that compounds which selectively inhibit factor Xa may
be useful as in vitro diagnostic agents, or for therapeutic administration in certain
thrombotic disorders, see e.g., WO 94/13693.

Polypeptides derived from hematophagous organisms have been reported which
are highly potent and specific inhibitors of factor Xa. United States Patent 4,588,587
describes anticoagulant activity in the saliva of the Mexican leech, Haementeria
officinalis. A principal component of this saliva was shown to be the polypeptide factor
Xa inhibitor, antistasin (ATS), by Nutt, E. ez al., "The Amino Acid Sequence of
Antistasin, a Potent Inhibitor of Factor Xa Reveals a Repeated Internal Structure", J. Biol.
Chem., 263, 10162-10167 (1988). Another potent and highly specific inhibitor of Factor
Xa, called tick anticoagulant peptide (TAP), has been isolated from the whole body

extract of the soft tick Ornithidoros moubata, as reported by Waxman, L., ez al., "Tick



WO 02/079145 PCT/US02/10523

Anticoagulant Peptide (TAP) is a Novel Inhibitor of Blood Coagulation Factor Xa"
Science, 248, 593-596 (1990).

Factor Xa inhibitory compounds which are not large polypeptide-type inhibitors
have also been reported including: Tidwell, R.R. et al., "Strategies for Anticoagulation
With Synthetic Protease Inhibitors. Xa Inhibitors Versus Thrombin Inhibitors", Thromb.
Res., 19, 339-349 (1980); Turner, A.D. et al., "p-Amidino Esters as Irreversible
Inhibitors of Factor IXa and Xa and Thrombin", Biochemistry, 25, 4929-4935 (1986);
Hitomi, Y. et al., "Inhibitory Effect of New Synthetic Protease Inhibitor (FUT-175) on
the Coagulation System", Haemostasis, 15, 164-168 (1985); Sturzebecher, J. et al.,
"Synthetic Inhibitors of Bovine Factor Xa and Thrombin. Comparison of Their
Anticoagulant Efficiency", Thromb. Res., 54, 245-252 (1989); Kam, C.M. et al.,
"Mechanism Based Isocoumarin Inhibitors for Trypsin and Blood Coagulation Serine
Proteases: New Anticoagulants”, Biochemistry, 27, 2547-2557 (1988); Hauptmann, J. et
al., "Comparison of the Anticoagulant and Antithrombotic Effects of Synthetic Thrombin
and Factor Xa Inhibitors", Thromb. Haemost., 63, 220-223 (1990); and the like.

Others have reported Factor Xa inhibitors which are small molecule organic
compounds, such as nitrogen containing heterocyclic compounds which have amidino
substituent groups, wherein two functional groups of the compounds can bind to Factor
Xa at two of its active sites. For example, WO 98/28269 describes pyrazole compounds
having a terminal C(=NH)-NH, group; WO 97/21437 describes benzimidazole
compounds substituted by a basic radical which are connected to a naphthyl group via a
straight or branched chain alkylene,-C(=0) or -S(=0), bridging group; WO 99/10316
describes compounds having a 4-phenyl-N-alkylamidino-piperidine and 4-phenoxy-N-
alkylamidino-piperidine group connected to a 3-amidinophenyl group via a
carboxamidealkyleneamino bridge; and EP 798295 describes compounds having a
4-phenoxy-N-alkylamidino-piperidine group connected to an amidinonaphthyl group via
a substituted or unsubstituted sulfonamide or carboxamide bridging group.

There exists a need for effective therapeutic agents for the regulation of
hemostasis, and for the prevention and treatment of thrombus formation and other
pathological processes in the vasculature induced by thrombin such as restenosis and

inflammation. In particular, there continues to be a need for compounds which
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selectively inhibit factor Xa or its precursors. Compounds that have different
combinations of bridging groups and functional groups than compounds previously
discovered are needed, particularly compounds which selectively or preferentially bind to
Factor Xa. Compounds with a higher degree of binding to Factor Xa than to thrombin
are desired, especially those compounds having good bioavailability and/or solubility.
Summary of the Invention

The present invention relates to novel compounds which inhibit factor Xa, their
pharmaceutically acceptable isomers, salts, hydrates, solvates and prodrug derivatives,
and pharmaceutically acceptable compositions thereof which have particular biological
properties and-are useful as potent and specific inhibitors of blood coagulation in
mammals.

One aspect of the invention relates to compounds having formula I which are

inhibitors of factor Xa for the treatment of cardiovascular diseases:

Ar1—;—|.1— Ar2 I
x X I
L,

Arl, Ar2 and Ar3 are each independently selected from the group consisting of:

N N
@ Q </;r\:> <=> Q and @

Arl may be optionally substituted with 0-2 R;

wherein:

each R is independently selected from the group consisting of halo, haloalkyl,
alkyl, alkoxy, thioalkoxy, haloalkoxy, alkoxyalkoxy, dialkylaminoalkoxy,
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(alkyl);.2amino, 1-pyrrolidinyl, 1-piperidinyl, hydroxy, cyano, (alkyl)o-
aminocarbonyl, (alkyl)o2aminoalkyl, (alkyl)o.,aminosulfonyl, alkylsulfonyl,

alkynyl and C=CH;

Ar3 may be optionally substituted with 0-2 R';
each R! is independently selected from the group consisting of halo, haloalkyl,
alkenyl, alkoxy, haloalkoxy, alkenyl, alkenyl alkyl or C=CH;

L1 is independently a direct link, (alkyl)oaminocarbonyl, (alkyl);-.amino or (alkyl)o.

,aminocarbonyl;

L2 is independently (alkyl)o.;aminocarbonyl, (alkyl);.;amino, or

(alkyl)e.,aminocarbonyl;

Ar2 may be optionally substituted with 0-3 R" groups,
each R'® is independently selected from the group consisting of:
hydrogen, alkyl, halo, haloalkyl, aryl, heteroaryl, nitro, cyano, carboxyl alkyl
carboxylamino alkyl, carboxylamino (alkyl)o., alkyl hydroxy, alkyl amino
alkylamino (alkyl)o.2, carbonyl alkyl, -C(=NO-alkyl) alkyl, cyano, '
alkenylcarboxyl alkyl, formyl, alkenyl, alkynyl, and alkenyl carboxyl alkyl;

a radical having the formula:
-C(=NH)-X where X is independently an amino, amino alkyl, amino dialkyl,

pyrrolidinyl or piperidinyl;
a radical having the formula:
Q-imidazolinyl; wherein Q is a direct bond, amino, alkylamino;

wherein the imidazolinyl may be substituted on N with alkyl;

aradical having the formula:
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R2
OC—N/

R?
wherein each R? and R? is independently selected from the group consisting of
hydrogen, alkoxyalkyl, alkylsulfonyl(alkyl), alkylamino (alkyl)o.3, alkyl; or
R? and R taken together to form a 6-membered saturated ring containing
optionally O, N, or S where the N maybe substituted wherein alkyl and the S may

be substituted with 1-2 oxygen;

hydroxy, alkoxy, halo alkoxy, alkoxycarboxy alkyl, alkoxy carbbnyl amino
(alkyl)o.,, alkoxy alkoxy, alkoxy hydroxy, alkoxysulfonyl alkyl, alkoxy alkoxy
alkoxy, alkoxy-S-alkyl, alkoxy sulfonyl alkyl, alkoxy amino (alkyl)o.2,
alkoxyamino (alkyl alkoxy),.,, alkoxy oxy acyl, alkoxy hydroxy, alkoxyamino
alkyl alkyl hydroxy;

a radical of the formula:
-O-alkyl-O- alkyl-R* wherein R* is independently alkoxy, amino

(alkyl).2, or a 5-6 membered ring containing 1 or 2 N.

aradical of the formula:
alkoxy- R®, wherein R’ is independently amino (alkyl)., , a 5 or 6 membered ring

containing 1 to 4 N or 1N and 10, the ring optionally substituted with alkyl;
aradical of the formula:

RX
N

x'—-c

RY
wherein R* is independently hydrogen, cyano or nitro;

R’ is independently amino (alkyl), cycloalkyl, or phenyl,



WO 02/079145 PCT/US02/10523

X! is a direct bond or amino (alkyl)y.;; or R* and R” taken together form an

imidazolyl substituted on N with alkyl;

-S-, alkyl alkoxy, -S- alkyl, sulfonyl- alkyl alkoxy, S-Ph, SO,Ph, sulfonylamino
(alkyl)o.,, sulfonyl alkyl amino (alkyl)o.;, amino (alkyl)o.2, aminosulfonyl alkyl,
aminocarbonyl alkyl amino alkyl amino (alkyl)o.,; amino (alkyl hydroxy).,
amino (alkyl alkoxy),.,, amino alkyl carboxyl (alkyl)o.;, amino alkyl
carbonylamino (alkyl)o.2, amino (alkyl) (alkylcarboxyl (alkyl)o.1), amino (alkyl)
(alkyl carbonyl amino (alkyl)o.2), amino (atkyl) (alkylamino (alkyl)o.2), amino
(alkyl) (alkyl alkoxy), amino (alkyl) (alkyl hydroxy); or

a 5 or 6 membered saturated heterocyclic ring containing one or more N, O, S

| atoms; the heterocyclic ring optionally substituted by alkyl or N-protective group;
N is optionally substituted by alkyl, carbonyl alkyl, sulfonyl alkyl or a N-
protective group; or carbon substituted with a hydroxy, carboxy, carboxy alkyl,

carbonylamino or amino; or S is optionally substituted with one or two O;

a radical of the formula:

amino (alkyl) (alkyl)-R®

where R® is pyrrolidinyl, piperidinyl, morpholinyl, thiomorpholinyl wherein RCis
optionally substituted by dioxy;

an imidazolinyl optionally substituted with alkyl on N, amino (alkyl) imidazolinyl

optionally substituted with alkyl on N;

a radical of the formula:

IT_R7
—— X2 N—°C
} | R8
R10 N /
Rg
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wherein X7 is a direct link or amino (alkyl)o. - alkyl-;
R’ is hydrogen, or cyano;

R'? is independently hydrogen or alkyl;

Each R® and R’ is independently hydrogen or alkyl;

an amino- alkyl-amino (alkyl)(imidazolyl optionally substituted with alkyl on N;

A is independently
1. phenyl, pyridinyl or imidazoly! optionally substituted with one or more R"
groups; each R! independently halo, cyano, carbonylamino (alkyl)o.2, alkyl
amino, alkylamino (alkyl)o., sulfonylamino, sulfonyl alkyl; alkyl which may be
optionally substituted with 3-6 membéred nitrogen containing ring; the 3-6

membered ring maybe substituted by alkyl hydroxy;

II. a radical of formula:
-C=NR"

Rl3

wherein R'?is independently hydrogen, alkyl or 3-4 membered N containing
ring;

R" is amino (alkyl)o.,, or a 3-6 membered nitrogen containing ring;

III a 5-7 membered ring containing 1 to 4 N optionally substituted with
alkyl, alkylamino (alkyl)o.2), amino(alkyl)o.2), oxy, carbonyl alkylamino (alkyl)o-2,

thio(alkyl), imino; or
IV. aradical of the formula:
R“N=C(R")-N

wherein each R'* and R'® can be hydrogen, or alkyl;

V. aradical of the formula:
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RY'\ |

RZ'/N n

wherein R* is independently hydrogen, cyano, nitro, alkyl, a 4-membered N
containing ring, acyl, sulfonyl alkyl;

R" is a direct bond, alkylamino (alkyl)o.;;

each RY and R? is independently hydrogen, hydroxy, alkyl, alkoxy,
alkoxyphenyl, halophenyl, alkyl piperidinyl, amino (alkyl)o.2, phenyl, halo (alkyl),
aminosulfonyl alkyl, pyrrolidinyl, pyrimidinyl, pyrridinyl, alkylphenyl,
alkylhalophenyl, alkylcyano, alkoxy alkyl,

alkyl hydroxy, alkylsulfonyl alkyl, alkylamino acetyl, alkylamino sulfonyl alkyl,
alkenyl, alkynyl, alkylcycloalkyl, cycloalkyl, or 5-6 membered N containing ring
optionally substituted with alkyl, alkylcarboxyl, alkylcarboxyl

(alkyl), alkylamino (alkyl)o.,, alkylpyrrolidinyl, alkylpiperazinyl, alkylamino
alkyl alkoxy, alkyl thiomorpholinyl optionally substituted with oxy or dioxy;

R and R” taken together to form a 3-7 membered ring containing one or more N,
0, S atoms; said ring may be optionally substituted by alkyl, halo, hydroxy,
alkylhydroxy, oxy, carboxyl, carboxyalkyl, carboxyalkyl, carboxylamino, '
alkylcarboxylamino, alkylamine, aminoacetyl, pyridinyl, pyrimidinyl,
alkoxyphenyl, alkylpiperidyl,

AN X

L o _

VI. a radical of the formula:
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wherein each R'®rR'” is independently hydrogen or alkyl;

R'" is independently alkyl; haloalkyl, phenyl, pyrimidyl, cycloalkyl, thiophenyl or
alkylcyano;

R' is alkyl;

VII. a radical of the formula:

R20_N Xll

wherein R? is alkyl;

X’ is independently C, O, or N; X is optionally substituted with alkyl; dioxy,
amino (alkyl)o.», hydroxy, alkylcarboxy, alkylcarboxy alkyl,

alkyl alkoxy, alkylmino(alkyl)o-2, alkylpyrrolidinyl, alkylphenyl, alkylpyridinyl
acetyl, carboxylalkyl, carbonylamino (alkyl)o.2, sulfonylalkyl, carboxyl, pyridinyl,
pyridinyl substituted with oxy, phenyl, halophenyl, |

VIIL

ﬂ D

Va
2&’3 —R¥ 'NR? BI:B N
RES HN  NH,

R%°-N(R?')CH,CH,C(=NH)N(R?"),

—N-N(R?®)CH,CH,NHC(=NH)N(R?"), —R¥U(R?')CH,CH,NHC(=NH)R?'
(RZM)CH,CH,C(=NH)N(R?"),

10
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NH NH
.R2°N:>—O- R20 L N: > 0- R¥-U N:\<
O—

NH
R2°N:>—NH- RN NH-

NH
R2°N:>—NR21- and R2°-"—N:>-NR2‘-

wherein each R?’ and R*' is independently alkyl;

IX. aradical of the formula:

-CH,-N(R*R?),

wherein each R?' or R? is independently:

alkyl, halo alkyl, alkylphenyl, alkylhydroxy, alkyl alkoxyy, alkylsulfonyl alkyl,
alkylcyano, alkylcarboxy, alkylcarbonylamino (alkyl)o.2, alkylcarboxyl alkyl,
alkylamino which may be optionally substituted with alkyl alkoxy,
alkylpiperidinyl, alkylmorpholinyl, alkylpyrrolidinyl, piperazinyl substituted with
Co.3 alkyl or alkyl;

X. a cycloalkyl, cycloheteroalkyl containing one or more S, N, or O atoms which
may be substituted with oxy, alkyl, acetyl, alkylalkylcarboxyl, alkylhydroxy,
alkylcarboxy alkyl, alkylamino, alkyl alkoxy, carboxy, amino, phenyl, pyrridinyl
or pyrimidinyl; said pyrimidinyl maybe substituted with amino group;

Each R?' or R maybe independently a 5-6 membered ring containing 1 to 4 N,
O, or S atoms which maybe optionally substituted with amino;
and all pharmaceutically acceptable isomers, salts, hydrates, solvates and prodrug

dernivatives thereof.

11
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In another aspect, the invention relates to methods of using these inhibitors as
diagnostic reagents or as therapeutic agents for disease states in mammals characterized
by undesired thrombosis or which have coagulation disorders, such as in the treatment or
prevention of any thrombotically mediated acute coronary or cerebrovascular syndrome,
any thrombotic syndrome occurring in the venous system, any coagulopathy, and any
thrombotic complications associated with extracorporeal circulation or instrumentation,
and for the inhibition of coagulation in biological samples.

In another aspect, the invention relates to novel compounds which are potent and
highly selective inhibitors of isolated factor Xa when assembled in the prothrombinase
complex. These compounds show selectivity for factor Xa versus other proteases of the
coagulation cascade (e.g. thrombin, etc.) or the fibrinolytic cascade, and are useful as
diagnostic reagents as well as antithrombotic agents.

In certain aspects of this invention, compounds are provided which are useful as
diagnostic reagents. In another aspect, the present invention includes pharmaceutical
compositions comprising a pharmaceutically effective amount of the compounds of this
invention and a pharmaceutically acceptable carrier. In yet another aspect, the present
invention includes methods comprising using the above compounds and pharmaceutical
corﬁpositions for preventing or treating disease states characterized by undesired
thrombosis or disorders of the blood coagulation process in mammals, or for preventing
coagulation in stored blood products and samples. Optionally, the methods of this
invention comprise administering the pharmaceutical composition in combination with an
additional therapeutic agent such as an antithrombotic and/or a thrombolytic agent and/or
an anticoagulant.

Other aspects, objects, features and advantages of the present invention would be

apparent to one of ordinary skill in the art from the following detailed description
illustrating the preferred embodiments of the invention.

Detailed Description of the Invention

Definitions
In accordance with the present invention and as used herein, the following terms

are defined with the following meanings, unless explicitly stated otherwise.

12
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The term "alkenyl" refers to a trivalent straight chain or branched chain
unsaturated aliphatic radical. The term "alkinyl" (or "alkynyl") refers to a straight or
branched chain aliphatic radical that includes at least two carbons joined by a triple bond.
If no number of carbons is specified alkenyl and alkinyl each refer to radicals having
from 1-12 carbon atoms, more preferably, 1-8 carbon atoms, most preferably, 1-3 carbon

atoms.

The term "alkyl" refers to saturated aliphatic groups including straight-chain,
branched-chain and cyclic groups having the number of carbon atoms specified, or if no
number is specified, having up to 12 carbon atoms, preferably 1-9 carbon atoms, more
preferably, 1-6 carbon atoms, most preferably 1-3 carbon atoms. The term “cycloalkyl”
as used herein refers to a mono-, bi-, or tricyclic aliphatic ring having 3 to 14 carbon

atoms and preferably 3 to 7 carbon atoms.

As used herein, the terms "carbocyclic ring structure " and " Cj.;6 carbocyclic
mono, bicyclic or tricyclic ring structure” or the like are each intended to mean stable
ring structures having only carbon atoms as ring atoms wherein the ring structure is a
substituted or unsubstituted member selected from the group consisting of: a stable
monocyclic ring which is aromatic ring ("aryl") having six ring atoms; a stable
monocyclic non-aromatic ring having from 3 to 7 ring atoms in the ring; a stable bicyclic
ring structure having a total of from 7 to 12 ring atoms in the two rings wherein the
bicyclic ring structure is selected from the group consisting of ring structures in which
both of the rings are aromatic, ring structures in which one of the rings is aromatic and
ring structures in which both of the rings are non-aromatic; and a stable tricyclic ring
structure having a total of from 10 to 16 atoms in the three rings wherein the tricyclic ring
structure is selected from the group consisting of: ring structures in which three of the
rings are aromatic, ring structures in which two of the rings are aromatic and ring
structures in which three of the rings are non-aromatic. In each case, the non-aromatic
rings when present in the monocyclic, bicyclic or tricyclic ring structure may

independently be saturated, partially saturated or fully saturated. Examples of such

13
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carbocyclic ring structures include, but are not limited to, cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, adamantyl, cyclooctyl, [3.3.0]bicyclooctane,
[4.3.0]bicyclononane, [4.4.0]bicyclodecane (decalin), 2.2.2]bicyclooctane, fluorenyl,
phenyl, naphthyl, indanyl, adamantyl, or tetrahydronaphthyl (tetralin). Moreover, the
ring structures described herein may be attached to one or more indicated pendant groups
via any carbon atom which results in a stable structure. The term "substituted" as used in
conjunction with carbocyclic ring structures means that hydrogen atoms attached to the
ring carbon atoms of ring structures described herein may be substituted by one or more
of the substituents indicated for that structure if such substitution(s) would result in a

stable compound.

The term "aryl" which is included with the term "carbocyclic ring structure” refers
to an unsubstituted or substituted aromatic ring, substituted with one, two or three
substituents selected- from loweralkoxy, loweralkyl, loweralkylamino, hydroxy, halogen,
cyano, hydroxyl, mercapto, nitro, thioalkoxy, carboxaldehyde, carboxyl, carboalkoxy and
carboxamide, including but not limited to carbocyclic aryl, heterocyclic aryl, and biaryl
groups and the like, all of which may be optionally substituted. Preferred aryl groups
include phenyl, halophenyl, loweralkylphenyl, napthyl, biphenyl, phenanthrenyl and
naphthacenyl.

The term "arylalkyl"” which is included with the term "carbocyclic aryl" refers to
one, two, or three aryl groups having the number of carbon atoms designated, appended
to an alkyl group having the number of carbon atoms designated. Suitable arylalkyl
groups include, but are not limited to, benzyl, picolyl, naphthylmethyl, phenethyl,
benzyhydryl, trityl, and the like, all of which may be optionally substituted.

As used herein, the term "heterocyclic ring" or "heterocyclic ring system" is
intended to mean a substituted or unsubstituted member selected from the group
consisting of stable monocyclic ring having from 5-7 members in the ring itself and
having from 1 to 4 hetero ring atoms selected from the group consisting of N, O and S; a

stable bicyclic ring structure having a total of from 7 to 12 atoms in the two rings wherein

14
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at least one of the two rings has from 1 to 4 hetero atoms selected from N, O and S,
including bicyclic ring structures wherein any of the described stable monocyclic
heterocyclic rings is fused to a hexane or benzene ring; and a stable tricyclic heterocyclic
ring structure having a total of from 10 to 16 atoms in the three rings wherein at least one
of the three rings has from 1 to 4 hetero atoms selected from the group consisting of N, O
and S. Any nitrogen and sulfur atoms present in a heterocyclic ring of such a
heterocyclic ring structure may be oxidized. Unless indicated otherwise the terms
"heterocyclic ring" or "heterocyclic ring system" include aromatic rings, as well as non-
aromatic rings which can be saturated, partially saturated or fully saturated non-aromatic
rings. Also, unless indicated otherwise the term "heterocyclic ring system" includes ring
structures wherein all of the rings contain at least one hetero atom as well as structures
having less than all of the rings in the ring structure containing at least one hetero atom,
for example bicyclic ring structures wherein one ring is a benzene ring and one of the
rings has one or more hetero atoms are included within the term "heterocyclic ring
systems" as well as bicyclic ring structures wherein each of the two rings has at least one
hetero atom. Moreover, the ring structures described herein may be attached to one or
more indicated pendant groups via any hetero atom or carbon atom which results in a
stable structure. Further, the term "substituted” means that one or more of the hydrogen
atoms on the ring carbon atom(s) or nitrogen atom(s) of the each of the rings in the ring
structures described herein may be replaced by one or more of the indicated substituents
if such replacement(s) would result in a stable compound. Nitrogen atoms in a ring
structure may be quaternized, but such compounds are specifically indicated or are
included within the term "a pharmaceutically acceptable salt" for a particular compound.
When the total number of O and S atoms in a single heterocyclic ring is greater than 1, it
is preferred that such atoms not be adjacent to one another. Preferably, there are no more

that 1 O or S ring atoms in the same ring of a given heterocyclic ring structure.

Examples of monocylic and bicyclic heterocylic ring systems, in alphabetical
order, are acridinyl, azocinyl, benzimidazolyl, benzofuranyl, benzothiofuranyl,
benzothiophenyl, benzoxazolyl, benzthiazolyl, benztriazolyl, benztetrazolyl,

benzisoxazolyl, benzisothiazolyl, benzimidazalinyl, carbazolyl, 4aH-carbazolyl,
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carbolinyl, chromanyl, chromenyl, cinnolinyl, decahydroquinolinyl, 2H,6H-1,5,2-
dithiazinyl, dihydrofuro[2,3-b]tetrahydrofuran, furanyl, furazanyl, imidazolidinyl,
imidazolinyl, imidazolyl, 1H-indazolyl, indolinyl, indolizinyl, indolyl, 3H-indolyl,
isobenzofuranyl, isochromanyl, isoindazolyl, isoindolinyl, isoindolyl, isoquinoliny}
(benzimidazolyl), isothiazolyl, isoxazolyl, morpholinyl, naphthyridinyl,
octahydroisoquinolinyl, oxadiazolyl, 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl,
1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl, oxazolidinyl, oxazolyl, oxazolidinyl, pyrimidinyl,
phenanthridinyl, phenanthrolinyl, phenazinyl, phenothiazinyl, phenoxathiinyl,
phenoxazinyl, phthalazinyl, piperazinyl, piperidinyl, pteridinyl, purinyl, pyranyl,
pyrazinyl, pyroazolidinyl, pyrazolinyl, pyrazolyl, pyridazinyl, pryidooxazole,
pyridoimidazole, pyridothiazole, pyridinyl, pyridyl, pyrimidinyl, pyrrolidinyl, pyrrolinyl,
2H-pyrrolyl, pyrrolyl, quinazolinyl, quinolinyl, 4H-quinolizinyl, quinoxalinyl,
quinuclidinyl, tetrahydrofuranyl, tetrahydroisoquinolinyl, tetrahydroquinolinyl, 6H-1,2,5-
thiadazinyl, l,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl,
thianthrenyl, thiazolyl, thienyl, thienothiazolyl, thienooxazolyl, thienoimidazolyl,
thiophenyl, triazinyl, 1,2,3-triazolyl, 1,2,4-triazolyl, 1,2,5-triazolyl, 1,3,4-tri‘azolyl and
xanthenyl. Preferred heterocyclic ring structures include, but are not limited to,
pyridinyl, furanyl, thienyl, pyrrolyl, pyrazolyl, pyrrolidinyl, imidazolyl, indolyl,
benzimidazolyl, 1H-indazolyl, oxazolinyl, or isatinoyl. Also included are fused ring and

spiro compounds containing, for example, the above heterocylic ring structures.

As used herein the term "aromatic heterocyclic ring system" has essentially the
same definition as for the monocyclic and bicyclic ring systems except that at least one
ring of the ring system is an aromatic heterocyclic ring or the bicyclic ring has an
aromatic or non-aromatic heterocyclic ring fused to an aromatic carbocyclic ring

structure.
The terms "halo" or "halogen" as used herein refer to Cl, Br, F or I substituents.

The term "haloalkyl", and the like, refer to an aliphatic carbon radicals having at least one

hydrogen atom replaced by a Cl, Br, F or I atom, including mixtures of different halo
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atoms. Trihaloalkyl includes trifluoromethyl and the like as preferred radicals, for

example.

The term "methylene" refers to -CHj-.

The term "pharmaceutically acceptable salts" includes salts of compounds derived
from the combination of a compound and an organic or inorganic acid. These
compounds are useful in both free base and salt form. In practice, the use of the salt form
amounts to use of the base form; both acid and base addition salts are within the scope of

the present invention.

“Pharmaceutically acceptable acid addition salt” refers to salts retaining the
biological effectiveness and properties of the free bases and which are not biologically or
otherwise undesirable, formed with inorganic acids such as hydrochloric acid,
hydrobromic acid, sulfuric-acid, nitric acid, phosphoric acid and the like, and organic
acids such as acetic acid, propionic acid, glycolic acid, pyruvic acid, oxalic acid, maleic
acid, malonic acid, succinic acid, fumaric acid, tartaric acid, citric acid, benzoic acid,
cinnamic acid, mandelic acid, methanesulfonic acid, ethanesulfonic acid,

p-toluenesulfonic acid, salicyclic acid and the like.

“Pharmaceutically acceptable base addition salts” include those derived from
inorganic bases such as sodium, potassium, lithium, ammonium, calcium, magnesium,
iron, zinc, copper, manganese, aluminum salts and the like. Particularly preferred are the
ammonium, potassium,vsodium, calcium and magnesium salts. Salts derived from
pharmaceutically acceptable organic nontoxic bases include salts of primary, secondary,
and tertiary amines, substituted amines including naturally 6ccu1ring substituted amines,
cyclic amines and basic ion exchange resins, such as isopropylamine, trimethylamine,
diethylamine, triethylamine, tripropylamine, ethanolamine, 2-diethylaminoethanol,
trimethamine, dicyclohexylamine, lysine, arginine, histidine, caffeine, procaine,
hydrabamine, choline, betaine, ethylenediamine, glucosamine, methylglucamine,

theobromine, purines, piperizine, piperidine, N-ethylpiperidine, polyamine resins and the
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like. Particularly preferred organic nontoxic bases are isopropylamine, diethylamine,

ethanolamine, trimethamine, dicyclohexylamine, choline, and caffeine.

"Biological property" for the purposes herein means an in vivo effector or
antigenic function or activity that is directly or indirectly performed by a compound of
this invention that are often shown by in vitro assays. Effector functions include receptor
or ligand binding, any enzyme activity or enzyme modulatory activity, any carrier
binding activity, any hormonal activity, any activity in promoting or inhibiting adhesion
of cells to an extracellular matrix or cell surface molecules, or any structural role.
Antigenic functions include possession of an epitope or antigenic site that is capable of

reacting with antibodies raised against it.

In the compopnds of this invention, carbon atoms bonded to four non-identical
substituents are asymmetric. Accordingly, the compounds may exist as diastereoisomers,
enantiomers or mixtures thereof. The syntheses described herein may employ racemates,
enantiomers or diastereomers as starting materials or intermediates. Diastereomeric
products resulting from such syntheses may be separated by chromatographic or
crystallization methods, or by other methods known in the art. Likewise, enantiomeric
product mixtures may be separated using the same techniques or by other methods known
in the art. Each of the asymmetric carbon atoms, when present in the compounds of this
invention, may be in one of two configurations (R or S) and both are within the scope of

the present invention.

In one embodiment, the present invention provides a compound according to the

formula I:
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A F F
AL A2
x RN |
©

Arl, Ar2 and Ar3 are each independently selected from the group consisting of:

OQQ QL0

Arlmay be optionally substituted with 0-2 R; each R is independently selected from the
group consisting of halogen, haloalkyl, OMe, Me, CF3, SMe, OCF3, OCH2CH20OMe,
OCH2CH2NMe2, NMe2, NHMe, 1-pyrrolidine, 1-piperidine, OH, CN, CONH2,
CH2NH2, SO2NH2, SO2Me, ¢-=—# and c=cv;

wherein:

Ar3 may be optionally substituted with 0-2 R1; each R1 is independently selected from

the group consisting of halogen, haloalkyl, OMe, Me, CF3, OCF3, c—=—cH C=cH,
-CH=CH2 and CH=CHMg;

L1is adirect link, -CONH-, -CON(Me)-, -CH2NH2, -NHCO-, or -N(Me)CO-;
L2 is -CONH, -NHCO, or -N(Me)CO-;

Ar2 is independently selected from the group consisting of:

@ Q C:\> <N=_'> and ﬂ ;

S

and Ar2 may be optionally substituted with 0-3 R' groups;
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each R' is independently selected from the group consisting of:

H, -Me, halogen, haloalkyl, aryl, heteroaryl, -CHs, -Et, -isopropyl, -CF3, -NO,,
-CN, -CO,H, -CO;Me, -CO;Et, -CONH,, -CONHMe, -CONMe,, -CH,OH,
-CH,NH,, -CH,NHMe, -CH,NMe,, -COMe, -C(=NOMe)Me, -C(=NOH)Me,
-CH2COOH, -CH2COOEt, -CH2CH2COOE}, -CH2CH2COOH, -CH=CHCN,
-CH=CHCOOE}, -CH=CHCOOH, -CH(OH)MC, -CHO, -CH=CH2,

__#—COOH __ »—COOEt

=—H =—Me —c=—Me

h; noo <O -C

B R R s R e S s
NH NH NH NH NH

H H Me H b L_o
T Ty Ay i Koy T, iy T, K
'::'s ()so (?soz (}mne ()NH H/\oM H soMeH Nume " NMe
)OL /\| )OL /\ )oLN )OLN

-OH, -OCHj3, -OCF;, -OCH,F, -OCHF;, -OCH,CFj3, -OCF;CF;,

-OCH,CO,H, -OCH,CO,Me, -OCH,CO,Et, -OCH,CONH,, -OCH,CONMe,,
-OCH,CONHMe, -OCH,CH,;0OMe, -OCH2CH20H, -OCH,CH,OEt,
-OCH,CH,SO;Me, -OCH2CH20CH2CH20Me, -OCH2CH2SMe,
-OCH2CH2S02Me, -OCH,CH,NH,, -OCH,CH,NHMe, -OCH,CH;NMe,,
-OCH2CH2N(CH2CH20Me)2, -OCH2CH20Ac, -OCH2CH20H,
-OCH2CH20CH2CH20Me, -OCH2CH2NH2,
-OCH2CH2CH2N(Me)CH2CH20H,
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-NHCH,CH,NHMe, -NHCH,CH;NMe;, -N(CH,CH,OH),, -N(CH,CH,OMe),,
NHCH,CO,;H,  -NHCH,CO;Et,  -NHCH,CO,Et, = -NHCH,CONH,,
-NHCH,CONMe,, -NHCH,CONHMe, -N(CH3)CH,CO,H, -N(CH3)CH;CO,Et,
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-NHCH,CH,OMe,
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A is independently selected from the group consisting of:

22

PCT/US02/10523



WO 02/079145 PCT/US02/10523

0O D <1
F CN CONMez CHzNHz CH2NMe2 X N N
CLCU O ™ o™ o o

NMe, NMe, Me-N—y

Q N NH \N @802NH2 SOzMe
o GO COv o™ CC
F\(:LSOZNHZ F\CLSOZMe F\(:LCHgNMeZ ,\@,\CHZNMeZ O__.I\©,\CH2NM32

I/ Z

CH;NH, CH,;NMe, SO,NH; SO,Me
NASONHz  o=nSONH
8 $

N
HN?NHZ HN_NMe, HN;N HN;” MeN?NMe2 HNGNDY e N

HNRD HNNS MeNoNMe;  HN N N NY

HNo NH2 HN NMe,
NS N NS NS NS NS NS
i P ) P | P | P 2 ! p { /
HNG NH2  HN NMe,HN O MeN ,NMe;, HN N'} @'t N') CH,NH,
'\5\ " N> " P N '\@\
= - > = l lz &
H

CHNMe;  choNMe,  CHoNMe, L’S
N

F

23



WO 02/079145 PCT/US02/10523

HN
{N= MeN N- TN N-
e
MeN’\ HN N— Me N N— h']‘:\..
o N
NH
= =
— — =\ =) N- -
K- En- NoN- N N= Ny ™™ NN
Me NHz  CH,NMe,

O oD -
N;:\’_ N Hz:l—\\_ Hz:' \

)=N
HaN' Me,NH,CH,CO \=N -

Me,N MezNH2CH2CO
N- N

NH NH NH NH N-CN  NH
NS Horn AN MeO\ N HN-HNAS HNAS ek AN MezN'u\
N

e
I S Gl o I O
' W EtMe)N Me,N N’ N N
Mesz Et(Me)N Et,N (Me) 2 N Et Me
NH
N (\N NH NH H
E Me Me
NH
MeoN N2

Me

24



WO 02/079145 PCT/US02/10523

NH NH Me NH NH NH
/\/\
Me N,ll\ EANJ\ Me’LNﬂ\ FaC u»u\ QNJ\
y € Me

Me Me
NH NH
N g @ NS NS
N Me Me
NH MeO HO N MeO,S AH
e 2
NCa I A A \/*I,E,AJK \/\M”\
Me Me e ©
NH
NH
AcHN\/\NB”: MeSONH_~ S N»K 2 WS
Me Me Mo
NH NH NH NH
MeN
Me Me Me Me Me
HO,C | hH EtO,C Me N
BN G J‘\ Hooc s Hozc’\/‘N”\
Me Me Me Me
NH NH NH C NH
Me Me . Me Me
2 NH NH
O N~ I MeN\_,N\/\Nk (MeOHZCH2C)2N\/\N g
Me Me Me
/o NH
MezN’\/\N»‘k { N’\/\NJ'\ MeN NN
Me Me
NH — NH — NH
O’_\N/\/\N W 0,8 NN MeN N NN

Me

25



WO 02/079145 PCT/US02/10523

j}’\“ NH j‘,‘f b by NMe
ot o O T O O
Me:\mMe NH NH NH

NH NH NH NH NH
I '\ N 3w NS
NH NH

NH NH
SChNCaRNcaNeh
HOH,CH,C HOH,CH,C {3’0 o

NH
NH NH NH
HOH,CH,C. o~ A\ O,»”\ OJ’\ QJ’\
C HO,C EtO,C HNO,C
h J']’:' NH NH
o ICAEN OGS
Me,NO,C HOOCH,C HoN Me,N |
NH NH NH
N CaNTCANNG S
N
HzN\/C' Me,NH,C AcHN MeO,SHN

NH Il{l
CN”\ MezN\/(\/I’\l

26



PCT/US02/10523

WO 02/079145

z2= W WVUN
- 2
O 7 N\
z 0
o Q
5O

27



WO 02/079145

PCT/US02/10523
N-NO NH
H NH H N-CN -H 2 .H
HCNAL G HNAy, RNy HO Ny
H NH H NCN H N-NO, H NMe
HCNH e HC N e, HCNH e HC Ny
2 N M
H e
NH N-CN N-NO, N-CN
-H,C-N-L HC-NAL L HC N HCNAL
2% Me NH2 2 mMe NHz 7 Me Hy Me -NMez
e Nl HyG-NAL, e
-H,C-N -H,C-N -HC-N -H,C-N
Me NHMe Me NHMe Me NMey 772 Me NMe2

-H,C- N-':> -H,C- N—':> -H,C- N—Q H,C- N—’\’>

Me H Me Me

NH NH NCN
-H,C- N-”~ OH  HCNL ~UNMe;  -HC-N-L ~_NMe,

Me

Me H Me 4

NH N-COMe NSO Me

-H2C"\f};"u~N.NH2 -H2C NJL

NH,  -HCNAL

e H Me Me NH2

-H,C

'HzC'N
M

-H,C

NH Me
-NJ.LM -H,C- N -H,C- N N -H2C N
Me V€ P

NH

NMe
h -H,C- NJKLj -HoC- NJ\@ -H,C- Nk©
e ”,

NH _[\LH/\ NH
N S -H,C-N -H,C-N
M:'\[/) Me ~ON  HONT

28



WO 02/079145 PCT/US02/10523

H2 H2 ™\ H2 ™\ H2
~c- -c -c- -C'N
C-N C N\_/O c N\_/NMe Cc
Hy — Hy — H, H,
—cN NEt —CN S0, —CN_)-NMe, —C'N_)-OH
—— [ -4
o2 2 ) g?N,_\NCH CH-,OM
—C'N__N-CH,COOH ~ —C'N_ NCH,COOEt | NCH,CH,0Me
H Hy — H

2 I\
2 ™\ —_ —_—e
—C-N__NCH,CHNMe, ~© NuN\/‘r\D C-N__NCH;CH;OMe

Hzr—\_(Me Hy — Hzr\_@ Hy —
—CN_ N NN N N ~CN_ NAc

Hy — Hy — Hy —
—C-N NCOOEt —C-N NCONMe, =C-N NSO,Me
\— s (-

H2 Hz H2
—C-N:>-OH —C-N:>-NMe2 -C-N:>-CH2NH2
H
¢ : -0
—C-N:>—COOH —C-N:>-CONMe2 C-N__ )~CONH;,
H, Ho — = Hy — 'C _
~c'N_ )-cooet  —CN_N~CN CN_ N~ N=0

Hy — Hy — Hy — Me Ho — Me
—C-N N ~C-N N F —=CN N— —=C-N N—
H»

—
—C-N NMe
(N

29



WO 02/079145 PCT/US02/10523
’N P .N
AN AN NN N ™
o My T 7O

20 B B Vi /\"j_:R

=N =N
HoN MeS
—
/\N’\ /\N/\ /\lij ITN‘ [\i)
40 »NMe NN
HN HN HN 4
2

HeN< ) e~ 0 HeN~_80; HCN~__NMe

Me Me Me Me

'HzC'N‘CNAC ‘H2C'N‘<:NCHZCOOH -Hzc-N—CNCHZCHon
Me Me Me

-HZC-N—CNCHZCOOEt 'H2C‘N‘CNCH2CH2NM92
Me Me

-Hzc-N—CNCHZCHzoMe -HZC-N—O-COOH
Me Me

30



WO 02/079145 PCT/US02/10523

NH
MeN:>—NMe- and Me--N NMe-

and all pharmaceutically acceptable isomers, salts, hydrates, solvates and prodrug

derivatives thereof.

Another embodiment of the invention provides a compound of the following

formula Ia:

wherein:

Arl is selected from the group consisting of:
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O -0
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w UL

S
each R is independently Cl, OMe, NMe2, OCH2CH20Me, -OCH2CH2NMe?2,
D« )
L1 is a direct link, -CONH, -CH2NH-, or -NHCO-;
L2 is -CONH, or -NHCO;

Ar3 is independently selected from the group consisting of:
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| N\ I N j rN
- g m
S

And Ar2 may be optionally substituted with 0-3 R'® group; each R

is independently
selected from the group consisting of:
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NH
NH N-CN-
} H.C- -H,C-N4
-HC EJLNHZ HoC ”JLNHZ N NMe;
Jf‘iH NH
-H,C-N -
2% e NHz HC uJLNMez

N N N N
-HzC-N-'l;\} -HzC-N-'l;} -HZC-N—O -HZC-N—'{}
Me Me e Me Me

NH NH NH

HpC-NAL HCNR -HzC-NJ’»
2 Me Me Me I _N Me
-H2C N -HzC N S
Me /

i fe2 —CN —c-N_p  —CN " NMe —C-N_)
CH2NM32 H2 H2 L — 2 —t Hz

N Py N
any AN AN N™
ooy oy Yy
/\N\ﬂ] AN AN
HoN
/\N/» /\N’\ AN
b‘NMe and Q :
HN
and all pharmaceutically acceptable isomers, salts, hydrates, solvates and prodrug

derivatives thereof.

Another embodiment of the invention provides a compound of the following

formula:
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wherein:

Arl is independently selected from:

s
e

R

N N
LA OO
F R

each R is independently Cl, OMe, NHMe, NMe2, OCH2CH20OMe, or
-OCH2CH2NMez2;

39



WO 02/079145

D W=D

’

Ar3 is independently selected from group consisting of:

$ Iil
I I
>y 27
L J

I
T I

¢

Me | —@-Me
N

m: Q

w
27X Z7T
|/ I/
T 0
M

w

o : :

= @

®

D0 O

P> Z I P
o) 2

<

®

Ar2 is independently selected from the group consisting of:

N
J
Z and

v!

PCT/US02/10523

Ar2 may be optionally substituted with 0-3 R' groups; each R' is independently the

group consisting of:

H, -Me, -Cl, Br, c—=—cH , C=cH
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-OCH;, -OCF;, -OCH.F, -OCHF,, -OCH,CF;, -OCF,CF;3,
-OCHzCOzH, -OCHzCOzMe, -OCHzCOzEt, -OCHzCONI’Iz, -OCH2CONM62,
-OCH,;CONHMe, -OCH,CH,0Me, -OCH,CH;NMe;,

\0/\(\O’Me \O/\'/\O,Et \O/Y\NQ \O/\(\NMez \O/\OKH\N:/N
OH OH OH

OH

~ Me
0/\0(H\N ) —OCH20H2-Na —OCH,CHp~N —ocHCHN )

Me

N Vo ~N N
-OCH,CH~N O —OCH,CH;~N_ NMe  —OCH,CH;~N___N OCH,CH™N, -N

/"‘“\ ==
O NMe; ""O(CHQ)Q'ND 'O(CHz)s‘N: ) “O(CHy)s"N \_/ -O(CH2)3'N/\:\N

O(C N, _a o(C N/_\NH Q(C /_\NM
(CHa)s 'N"N (CHz)3 , ( Hz)sN\_/

N
_oCHZCHz—u—NMez —O0CHCH,—< ] —OCH,CHy~ —% —OCH,CH,~N Ab—omzcnz—“—(/Nj

Me
NH N-CN N-N
H NH 0,
—0CH,CH~N—4 —OCH,CH-N—{  —OCH,CHy~ N—<’ —OCH20H2'N—<
NHMe NH, H, Hy
NH N
Me NH H Me
— i —OCH,CHy-N—< —OCH,CH;-N—4
OCH,CH, N_QNHZ 2 NMe, 2 NMe,

-NMez, -NHCHzCHzNMez, -N(CHzCHzOMC)z, 'NHCHzCOzH, -NHCH2C02Et,
-NHCH,CO,Et, -NHCH,CONH,, -NHCH,CONMe,, -N(Me)CH2CH2NMe2, -
N(Me)CH2CH20Me, -NHCH2CH20OMe, -NHCH,CH,0OMe,
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— N A YO \ — /\ —N NH
N - —N O—N S N SO, ~N M __/
\~/N ¢

—N  NMe —N N-Et —N NBoc —N  NCOMe —N  NSO;Me
/ —/ —/ ~/ /

—N\/:>—OH —N YCOM —N )COEt —N ZCONH;  —N N,

NH NH NH

N N Me N-CN
\NJkNH \NJKNHMG \NJLNMe2 /&} \NA} /N\/\N
H * H Me H Me Me NMe,
H N Me N Me N
—NHCHzCHz-N—QNj -NHCHZCHz—t:J—(/N] —NHCHzCHz—&%Nj
H Me H

Ne Me Me Me .
4 \/\D /N\/\N /N\/\N/\\ /N\/\N/\\
L _° 50

hNAe Me
P \/\NMez /N\/\OMe

H, -Me, -F, -Cl, -Br, I, -CH3-CF;, -CN, -CO,H, -CO)Me, -CO,Et, -CONH,,
-CONHMC, -CONMCz, -CHzNHz, -CHzNHMe, -CHzNMe2, -COMC,
-CH2COOH, -CH2COOEt,

=—H

H NH

—Q _O )NLNHZ )LNHMe /{t{NMez /DTNQ )LO

N N N N
,E'f”,(? P \'.:’@ /Ef”/&? DD DD
Me

Me

-OCHjs, -OCFj3, -OCH,F, -OCHF,, -OCHCF3, -OCF,CF3,
-OCH,CO.H, -OCH,CO;Me, -OCH;CO,Et, -OCH,CONH;, -OCH,CONMe,,
-OCH,CONHMe, -OCH,CH;0OMe, -OCH,CH;NMe;,
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O/\(\O'Me \O/\(\O'Et \0/\]0/H\NQ \0/\c|>:\NMe2 \O/\(\N:/N

OH OH OH

: > M
\o/\O(H‘N —OCHzCHz'N::] —OCHCH—N —OCH,CH;-N )

Me

/\ /\ ~N NG
~OCH,CH=N O —OCH,CH;=N_ NMe  —OCH,CH~N__,N OCHCH™N, N

/ \ —
O ~-NMe; _O(CHz)s'NO 'O(CHz)a'N‘, > 'O(CHz)s'N\_-/O 'O(CH2)3'N,\?N

\ ™\ VamY
~O(CHaN, N -O(CHIsN_ NH -O(CHIN__ NMe

NH N NH NH N
—OCH,CH,—L-NMe, —ocmcu;—(N\) -OCH,CH,-H-«V —ocmcu,—“b—ocwcuz—N—(fN]

Me Me

NH n N-CN H  N-NO;
—OCHCH-N— —OCH,CH-N—{ —OCH,CH-N—Y
NH, NH; NH,

H NH
—OCH,CH-N—L
NHMe

NH
H
—OCH,CH;-N—4
HOHTN T e

Me N-CN
~—OCH,CHy-N—{
2 NMe,

Me NH
—OCH,CHy-N=—4
NH,

-SCH3, -SO,NH,, -SO,CH3, -SO2NMe,,

-NMe,, -NHCH,CH;NMe,, -N(CH,CH,0H);, -N(CH,CH,OMe),,
-NHCH,COH, -NHCH;CO,Et, -NHCH,CO,Et, -NHCH,CONH;,
-NHCH;CONMe,, -N(Me)CH2CH2NMe2, -N(Me)CH2CH20Me, -
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—-N(j ~N )N o—N s N 80, —N ] — e
: \ 7 i \_/ \ NMe \—/
N\ /N _ { {
—N NMe —N N-Et N NBoc —N NCOMe —N NSO,Me

-—D—OH —j »COH —N »COEt —N »CONH;  — »-NH;

NH
NH NH N’j N') Me
~ )L 4 i "N
\NJLNHz N NHMe \NLNMez A Sy <IN
H H Me H Me Me NMe,

N-CN

H N Me N Me N
—NHCHzCHz"N—«Nj —NHCHchz—r'«—QN] —Nchzcnz—rh—QN]
" H Me H

RI"B Me Me Me
= \/\D /N\/\N /N\/\N/\\ /N\/\N/\\
(s 50

Me Me
TN NMep N ~"0OMe

A is independently selected from the group consisting of:

0]
Q rNS CHQNMez
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N
= = =\ =)
NeN— N N- NQ(N— N N—
Y Y
Me NH, CH,NMe,
N
x-
N .
Me

ND— o=N”;\>— @— N’_x—

N D— N Me:N
- = -
H2N Me,NH,CH,CO
N-CN  NH NH NMe

NH NH
HzNj\ HOHNJl\ HZN'HNJ\ HZNJk MeHN’u\ MeZNJk MezNJK

NH N ® NH NH NH
V— v— H, Me,
EtMeN?S N N MeOHNZS N N
Me

MezN 1 G’*: ﬂ:‘
H
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NH NH NH NH
Me NN Et’\NK cm’\/\l}lj\ QN N
Me Me Me Me

NH JNKH
s O™y,

NH NH
NH MeO,S
Y MeO__~ j\ 2 \/\NJ’\
N Me

Me Me

HO,C A y\ EtO.C g\ MeoN 1l\ CN\/\NJJ\

Me Me Me
0
NH  NH NS NH NH NH - Menme
I !
ot ot ¢F gt O sk
i
5§
1'\ N N )
MeN(:)N FJ:; /O HOH,C
NH NH NH NH
O"\ v N OK
HO,C EtO,C H2NO2C Me,NO,C
NH v
g NH NH NH
N NJJ\ Jl\ N‘u\
MeoN ’O Me,N HZC/O CN Me,N \L\/'
NH NH
K Iy NH
o N N(:/ (\Nk
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N-CN NH

NH
e -H,C- NJL
-HZC-{:}IJLNHZ H,C ﬁJLNHz NMe,
JI\JI\H NH
-H,C-N -H,C- N-'L
2 Me 2 NMe2

N N N N

-HZC-N—JL;P -HZC-N—Q;} -HZC-N—O -Hzc:-ry—&;)>

Me H Me Me Me Me
NH NH

-H,C- NJL -HC-NA A -HZC-N%
" Ve Me Me (N Me
-H,C- NA\© -H,C- N s

. ‘ —C-N N © -CN Nme —C- N’j
CHaNMe2 —C N o

N~
e Ng e NL:\R Ny N\_]

=N

N
Ny N N

HoN
/\N’\ /\N’\ /\p
A——NMe
HN

and all pharmaceutically acceptable isomers, salts, hydrates, solvates and prodrug

derivatives thereof.

Still, a further embodiment of the invention provides a compound of the following

formula:
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o}
(0]
R Ho R A n Rydy
Rydz

and
o) Rd3

wherein:

Arl is independently selected from the group consisting of:
F

/N _(/‘_”>_ IN_ N
= N

N= N = N=
Cl F R
Do T ow UL
S S S

each R is independently Me, OMe, NH2, NHMe, NMe2, -SMe, -SO2Me,
OCH2CH20Me, -OCH2CH2NMe2,

O w o)

Ar3 is independently selected from the group consisting of:
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— Vv —(N}-Me
O O O

each R'? is independently selected from the group consisting of:
H, -Me, -Cl, -OCH3;, -OCF;, -OCH,F, -OCHF,, -OCH;CF;3, -OCF,CFs3,
-OCH,CO;H, -OCH,CO;Me, -OCH,CO,Et, -OCH,CONH;, -OCH;CONMe,,
-OCH,;CONHMe, -OCH,CH,;0Me, -OCH,CH,;NMe;, ’

\O/Y\O—Me ~ O/\'/\ o Et \0/\(\ NQ \0/\(\NMez \O/HO/H\N:/N
OH OH OH

OH

~ M
o/\OKH‘N ) —OCHzCHz'Na —OCH,CH~N —OCH,CH~N_ )
Me

=N

\ 7\ ~ _ =N
-~OCHCH=N O —OCH,CH"N_ NMe  —OCH,CH~N__ OCH,CH;, N~N—.N
4 \ -
O ~NMe; —O(CH;);-NO -O(CH)s'N. ) -O(CH)sN O -O(CHZ);,-N\&N\
~O(CHs N, —O(CHp)s"N  NH o(c NM
(CHz)s 'N"N (CHy)s (CH2)sN e

NH N NH NH
H H N
—OCH,CH—l~NMe, —ocuzcnz—QN S—OCHZCH—‘,-N—$ —OCH,CHy~-N—4 : —OCH,CHy—N— ]
N

Me Me
NH N-CN o
H H NH H H N-NO;
—0CH;CH,-N—<X —OCH,CH-N-L  —OCH;CH;-N— —0CH,CH,-N—
NHMe NH, NHy . NH,

H

NH N-CN
Me N H Me
—OCHCHy-N—4 —0CH,CH,-N—4 —OCH,CHy-N—4
NH2 NM82 NMe,
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-NMe,, -NHCH,CH,;NMe;, -N(CH,CH,0OMe),, -NHCH,CO,H, -NHCH,CO,Et,
-NHCH,CO,Et, -NHCH,CONH,, -NHCH,CONMe,, -N(Me)CH2CH2NMe2, -
N(Me)CH2CH20Me, -NHCH2CH20Me, -NHCH,CH,OMe,

I\ I\ I\ ™\
— ::‘ — — O—N S —N SO, = —N —N NH
—/ -/ —/ _NMe
N\ 7\ — 7N I\
—N  NMe —N  N-Et N NBoc —N  NCOMe —N  NSO,Me

— Q,ou _: >-cozH —N  »COfEt — >-CONH, N »NH,

NH

NH N N"> Me NCN
2 \uJLNHMG \NJ\NMez /&} \N/QN N
H Me

H Me Me NMe;

NH

NN

N™ "NH
H

;«' Me N Me N
—'NHCHZCHz_u—(Nj ~=NHCH,CH,—N—{ j -—NHCHzCHz-N—(Nj
N
H Me H
:Ale Me Me Me
Y /N\/\NQ /NV\N/\\ /N\/\N/ﬁ
_° 50
Me
N Me
AN
NMe; and AN~ome

each R1d2 and R1d3 is independently selected from the group consisting of:
H, -Me, -F, -Cl, -Br, I, -CH3-CF;, -CN, -COH, -CO;Me, -CO;Et, -CONH,,
-CONHMe, -CONMe,, -CH,NH,, -CH,NHMe, -CH;NMe,;, -COMe,
CH2COOH, -CH2COOE,

=H

NH NH

—@ _Q )T*NHZ )LNHMe )LNMGZ /IT{NQ )LD

N N N N
e Oy 0 (D B iy iy D D
H H Me H H H H 0 s Me
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-OCHjs, -OCF3, -OCH,F, -OCHF, -OCH,CF;, -OCF,CF3,
-OCH,CO,H, -OCH,CO,Me, -OCH,CO,Et, -OCH,CONH,, -OCH,CONMe;,
-OCH2CONHMC, -OCH2CH20MC, -OCH2CH2NM82,

~, _Me

O/Y\o ~ O/Y\ o Et ~ O/Y\ NO \O/\/\ NMe, \O/Y\N\:\\jN
OH OH

OH OH oH =

~ Me
O/NO:\N: > —OCWCHZ‘N:j —OCH,CH—N —OCH,CH-N )

Me

an Vant ~ N
-OCH,CH=N O —OCH,CH~N_ NMe  —OCH,CHz=N, N OCH,;CH3 N.N.,N

N\ =
A0 NMe, —O(CH;);-NO “O(CHIN ) -OCHN O —o<cuz)a-N:L

/
N, - N N -o(c C
O(CH)s N'N’N O(CHy)3 \__/ ( Hz)SN\-__, e
NH N NH NH N
_OCHchz_iLNMez —OCHzCHz—(N] —OCHzCHz-n—$ —OCH;CH‘,-“ —OCHzCHz—n—(’ ]
Me Me
H NH W NH H N-CN H N-NO;
—OCH,CH;—N - - —OCH,CH,-N—{ - CH,~N—¢
HaCH, —(NHMe OCH,CH, N—(NHz H,CH, —(NH2 OCH,CH; J\an
Me NH H NH Me NCN
— . —OCH,CH,~N —OCH,CH,~N
OCHCH, N_<NH2 H,CH, —qNMez HCHy —’(NMez
-SCH3, -SOzNHz, -SO;;_CH3, -SOzNMCz,
-NMe,, -NHCH,CH;NMe;, -N(CH,CH;0H),, -N(CH,CH,0Me),,

-NHCH,CO,H, -NHCH,;CO,Et, -NHCH,CO,Et, -NHCH,;CONH,,
-NHCH,CONMe,, -N(Me)CH2CH2NMe?2, -N(Me)CH2CH20OMe, -
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— (j — —N ©O—N § —N SO, —I _N’/\ —N  NH
—/ \_/ \__/ uNMe ./
M\ M\ 7\ /\ M
—N  NMe —N N-Et TN NBer —N  NCOMe —N  NSO,Me
s / —/ —/ /

— C>—on _-: >—cozn —N  )»COfEt — »-CONH,  —n  )-NH,

NH NH NH

N N Me
N-CN
NN NH, \NJ\NHMe \NJ\NMez /ﬂ\;> \N/Q} /N\/\N_<
H H H Me H Me Me NMe,
N Me N Me N
_NHcHZCHZ—:—QNj —NHCHZCHZ—N—(/N] —NHCHchz—N—QNj
H Me H
xe Me Me Me
- \/\N /N\/\N /N\/\N/\\ /N\/\N/ﬁ
\_° \_ S0
Me Me
/N\/\NMez and /N\/\OMO
and A is independently selected from group consisting of:
OH
N N CHoNMe,

©,\CH2NMe2: ) ) ©fozNHz : Soce t
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NI
NQ/N_ Nas N- NQrN_ N« N—
Y Y
Me NH, CH,NMe,
N
Iy
&
Me

N' ) O:Nl \ l‘{‘ \ N, \

=N

MeZN

, HoN HoN
N_Y N Y 7 ’
HN >N N N)\:\>_ NZ:\>'_

MezNH2CH2CO

NH N-CN NH NH NMe
NH NH
H,NPS  HOHNAN HzN-HNj\ Hsz MeHNZ MezNﬂ\ Me,N*N

NH (N (N NH NH NH
D — Y H, MezN .

Et(Me)NK I\N/Ie gt MeOHNJ\ l\\j\ r\lk
Me Me

NH
we SO
H H
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NH NH NH NH
Me IS BN RN ON”\
Me Me Me Me

NH D':'
o O

NH NH
NH MeO MeO,S_~
NC\/\NJJ\ \/\N I N §
Me

A Me
Me

Me Me Me Me
NH  NH o NH NH NH Me.\me
W W |

et o O e O

L\l:‘

N
o/

NH NH NH NH
SalNCANe INCH
MeN_/ F HO HOH,C

NH NH NH NH
icaliicameailich
HOzC Etozc H2N02C Me2N02C
NH
NH NH
NH
SN calle S WSe o
Me,N MezNHzc MezN
NH
NH NH
NS g
AN Nf;N AN
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NH

NH N-CN 1
N - 'HzC'N
-Hzc-m.ll NH, H.C m-‘LNHZ H NMe;
NH NH

-H,C-NL -H,C-N-L
2~ fe NH2 ¥ Me NMe,

N N N N
-HZC-N—Q;\? -H2C-N—’l;> -H2C-N—o -H2C-N—’l;>
Me H Me Me Me. Me

NH NH NH

-H,C-N-L -HL-N A -HZC-N%
2 Me Me Me I ~N Me

NH NH
HC-N HCNAL_g
Me Me |l /

- —=C-N —-c-N 0 -—C-N NMe —C-N
CHaNMe2 —§ NP Th Ha J

,N /\ ;N
NN AN NS N+
N N\;R N N Y

N
/\N‘ 2 /\N’\ /\N/\
2

/\NS /\N'\

/\
»0 »NMe Ny
HN HN and N ;

and all pharmaceutically acceptable isomers, salts, hydrates, solvates and prodrug

derivatives thereof.
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Another embodiment of the invention provides the compounds of the following

formula:

R1d3 o)

N
N
wherein:

Arl is independently selected from the group consisting of:

F R
7\ R 7N\ 7\
O 0 O A
Cl F R
h_ m U and m
S S S S i

each R is independently Cl, OMe, NMe2, OCH2CH20Me, -OCH2CH2NMe2,
Ow -0

Ar3 is independently selected from the group consisting of:
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—~ Y= —(/N_=\>——_—_—H
—-@—Me and “Q‘Me

each R'"' is independently H, -Me, -Cl,
-OCH3, -OCH2CH20MB, -OCHzCHzNMez,
-NMe;,, -N(Me)CH2CH2NMe2, -N(Me)CH2CH2OMe,

—_ —_ -— pu— —N SO

:j O —N S 2

- N NM \_/NH or —N  NMe .
Ve N ;

each R1d2 and R1d3 is independently selected from the group consisting of:
H, ¢=cH, c—==cH -Me, -F, -Cl, -Br, -CF;, -CN, -CO;H, -CO:Me, -CO,Et,

-CONHz, -CHzNMCz, -COMG, -NMCZ, -SMe,
-SCH2CH20MC, -802CH2CH20MC, -SCH3, -SOzNHz, -SOzCH3, -SOzNMCz,
and -SO2CH2CH2NMe?2;

and A is independently selected from group consisting of:

Q CH,NMe,

al
©,\CH2NMe2 ) N (:LSOZNH2 ©,\sozm @\
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MeN™S /y
{ N HN  N-—- N
Me
=2 =) = —
N\VN— N« N-— NQ(N— NT\N—
Y Y
Me NH, CH,NMe,
MezN
NO— o= ) Q— N O— N
: =N =
g ; HoN HoN
N..\ N,_\X_ 2 2 g
>N =N N\ NN
HoN — —
MezNH2CHch =N
NH N-CN NH NH NMe

NH NH
HZNJ\ HOHNJJ\ HZN‘HNJ\ HZNJ\ MeHN'lk MezNj\ Mesz

NH (N [N NH NH NH
Y Y H Mez
EtMeN~ N N eornS NN A
Me Et Me Me
NH
NH
MeN G O"k g
H H
NH NH NH NH
Me IS BN Re WS @‘N”\
Me Me Me Me

NH Bli*

NH NH
NH MeO MeO2S A
NC\/\NJ\ \/\N ' N W
Me Me Me

NH NH NH NH
HOZC\/\N I EtOZCv\N M MeZN\/\Nk CN\/\NK
Me Me Me Me
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Oy _
NH ﬁf ,\F\ Bl:l NH NH Me.BJ\Me
N N N
WO /N N C O Me,N
oo O ¢
NH
NS
o/
NH NH NH NH
SAINCANNG MRS
MeN _J F HO HOH,C
NH NH NH NH
O 00 e
HO,C EtO.C HoNO,C Me,NO,C
NH
NH NH
NH
NN
SN CANG W eh
Me2N Me,NH,C MeN
NH
NS
N NS NN
P N N
N ©’ 0
F
NH
NH N-CN
. -H,C-NL
'-HZC-EJLNHZ -HaC ﬂ‘"‘NHz y NMe;
_ll\iH NH

N N N N
-HZC-N—’{;P -HZC-N—Jl;? -H2C-N-O -Hzc:-[\l—‘i;)>
Me Me Me

Me H Me
NH NH NH
-HC-N-L -HoC-NAC A -Hzc-l}l%
Me Me Me I -N Me
NH NH

-HC-N -HaC-N-_S
Me Me |l ,
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- —C-N
CH2NMe2 ¢ S e

N
Y oy ol
= =N =N
N
N\ R /\ e
O TR
H,N
/\N’w /\N'\
HN HN HN

-\ \ _
-C -N\_/O C-N\_/NMe

C
H

PCT/US02/10523

O

and all pharmaceutically acceptable isomers, salts, hydrates, solvates and prodrug

derivatives thereof.

Still another embodiment of the invention provides the compounds of the

following formula:

o H . o H OMe
Sae L

O = H o

HN HN

wherein:

Arl is independently selected from the group consisting of:
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each R is independently Cl, OMe, NMe2, OCH2CH20Me, -OCH2CH2NMe2,
— ,/\> or —N ).

Ar3 is independently selected from the group consisting of:

and A is independently selected from group consisting of:

H

0]
Q [—S CHoNMe
()«\CHzNMez : J N| ©,\302NH2 : :Sone t ame
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NI
(= =
Me CH,NMe,
N
N
Me

ND— 0=N,;\>—

NH NH j,‘:' NH NH NMe
H,NES HoHNAS  HoN-HN

NH N N NH NH NH
E(MeIN"~ (N)_ (N}_ Hz'\bn\ MeN A MeNK
e

Me Et Me H
NH - NH NH
MeAN’u\ EtAN‘u\ F:i(-\'/\/\l}llk
Me Me Me
NH NH
NS O/\ NS
Me Me
NH NH
NH meO MeO,S
NC\/\N Nﬂ\ \/\NK
HO,C EtO,C NH
2\ N Jk 29\ AN lk
Me Me
NH 4 NH NH  Mey,,
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NH
NH

l/\Nﬂ\ (\N”\ N,U\

ONJ @/N\) ON

N-CN
. -H,C- N-IL
-H,C- N-ILNH2 -H,C :::JLNHZ N NMe,
NH NH
'HZC N—lL -HzC'NJLNM
Me Me €2

N N N N
-Hzc-N-Q -HzC-N-Q Y -HzC-H(}
Me | Me pe Me Me

NH NH

NH
-H,C- NJL -H2C-N -HzC-NJ’»
e M Me Il N Me
-H,C NJJ\© -H,C- N s

—C-N —C-N O -=C-N NMe . .
-CH2NMe?2 HZ: ) GNP T, e and C-N };

and all pharmaceutically acceptable isomers, salts, hydrates, solvates and prodrug

derivatives thereof.

Another embodiment of the present invention provides the compounds of the

following formula:
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wherein:

Arl is independently
F

O OO O

R

7\ _(/‘_'}_ 7N\ 7\
_ — N=N

N= N

Cl F R
ja i S S S
S S

S S

5

each R is independently -Cl, -OMe, -NMe2, -OCH2CH20Me, -OCH2CH2NMe?2,
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_O or —/\:>;

and A is independently selected from group consisting of:

CH,NMe Q [5 SO,NH
©x\2 2©/1 ©/ @Lz z©,\SOZMe @\

N

Nr:—(-\N‘- [\’J—?—(\N—
Me CH,NMe,
N

Iy

Lo

Me

ND"’ o=N:\>—

: NH NH
NH NH NH NMe
HzNﬂ\ HOHN S HZN'HN'U\ MeHNIS  MeNTS Me, N2

NH N N NH NH NH
EtMeN S = G- Hz%,\",,Jk Mea\ AL MeaN
e

Me Et Me H
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NH NH NH
T T X
Me Me Me

NH NH
NS O/\ NS
Me Me

NH

NH MeO
NC\/\NJJ\ \/\Nﬂ\
Me Me

NH
MeOzs\/\N I\
Me

NH

NH
-HZC-S-U\NH2

JriH
H,C-N
Mo NHz

N
-HzC‘N-Q}
Me H

NH

-H,C-N-4L
Me Me

NH

-H2C 'N
Me

-HzC‘NJ'L
H

-H,C-N-L
Me

N-CN
-HZC-NJLNMez

NH, H

NH
NMez

N N N
-Hzc~r_\1—ll;\? -HZC-N-O -H2C-N—Q;>
Me Me Me Me

NH NH
-H,C-N N, -H.C-N
Me l .N Me

NH

-HC-N S
Me |l 2
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™\ 7\

) -C-N —C-N O —CN NMe 44 —C-N_J;
CH2NMe2 Ha : > Hy Hy Hy /J

and all pharmaceutically acceptable isomers, salts, hydrates, solvates and prodrug

derivatives thereof.

Another embodiment of the invention provides the compounds of the following

formula:
O
H 0
AN A,':,'
0.9 0,

HN HN N
' ~
P
[SNg |\
H H

Oy OMme Oy OMme
o Ci o) Cl
HN HN_ N
&
D\ J\H

H

wherein:

Arl is independently
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N= N — N=
Cl F R
0- O O O
S S S

each R is independently -Cl, -OMe, -NMe2, -OCH2CH20Me, -OCH2CH2NMe?2,
. O or —N: > ;

and A is independently selected from group consisting of:

NT N-— ,\T:(\N_
Me CH,NMe,
N
/ w_
&
Me
N _\ O=N 7\
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NH NH NM
NH NH NH €

Et(Me)Nﬂ\
NH
MeAN‘u\
Me
NH
sa's
Me
A P P
W N
oo O O

NH J",‘L* NH
o R O
EtO,C HoNO,C Me,NO,C

NH
-H,C- NJLNMez

NH
VNJI\C,N

HO,C

N-CN

NH
-Hzc-u-lLNH -&-lzc-r:'JJ\,\lH2

NH
-H,C- NJL
Me

-H,C- N—!:> -H,C- N—kw -H,C- N—'\> -H,C- N—’:>

MeH
:\7

NH
-H2C 'NJL

Me NMe,

Me
NH

-H,C-N
-H20 NJK© -H2C N S
Me

-H,C-N

RH
Nl N

Me

~\
-C-N O
H2 ~—

—C-N

-CH2NMe2 .
H,

2
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and all pharmaceutically acceptable isomers, salts, hydrates, solvates and prodrug

derivatives thereof.

Another embodiment of the invention provides compounds of the following

formula:
Q H o) H OMe
Dy
O:'DC| o cl
HN
HN
= ) Z
S S J
A cl
H
wherein:

Arl is independently

@Q@Q
- < O

each R is independently -Cl, -OMe, -NMe2, -OCH2CH20Me, -OCH2CH2NMez2,

D w0,
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and A is independently selected from group consisting of:

OH
0 CH,NMe
CLCHZNMez: ) N @fozNHz: — tz 2
MeN’\ HN'/'\N—
{ N— ~—
=\ =\
N. N- -
Y NN
Me CH,NMe,
N
-
4
Me

N - o=N_)—

NMe

NH NH
NH NH NH
N vendS men'S  men®S |

H,NPS  HOHNAN  HoN-HN

NH N N NH NH NH
EtMeN”S N Hz'\b”\ MeNIK MeN I
e

Me Et Me H
NH NH NH
MeANJK Et/\NJJ\ FaC'\/\N‘k
Me Me Me

NH Jf]lf
Oes O
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NH Me.

NH NH N+ Jht' i
W oS O T e

NH
o lcpIlea
HO.C EtO, CJ:\) HoNO,C MezNOZC'O
NH
: NH NH
-HzC‘Il\}lﬂ;'LNHz -Hzc-a:LNMez

N N N N
-HZC-N—’L;} -HZC-N—Q;} -H2C-N—o -Hzc-N—lL;)>
" Me H Me Me Me Me

NH NH

NH
HC-NL - HC N R -HzC‘N%
Me Me Me [\ Me
NH
) 'Hzc N -Hzc N S
Me /
—
- ~C-N -C-N ©O —C N NMe and —¢-N
CH2NMe2 G- NP TN ¢ BE

and all pharmaceutically acceptable isomers, salts, hydrates, solvates and prodrug

derivatives thereof.

Another embodiment of the invention provides the compounds of the following

formula:
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HN N

0 H H Oy
L -
Me,N MeoN
0 Cl o Cl

HN HN_ N

I N

4

[CNg [CNg
H H

Me,

0 Cl
HN. N
l ~
P
O\ U\H

HN O 4 OMe HN O OMe
H L e
MezN N

wherein:

Arl is independently

F R
7\ N IN_ N
N= ‘ _<l_=>_ —\ N=N
Cl F R
\F&_ ba U or I
S S s S

each R is independently -Cl, -OMe, -NMe2, -OCH2CH20Me, -OCH2CH2NMe2

I e)
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and all pharmaceutically acceptable isomers, salts, hydrates, solvates and prodrug

derivatives thereof.

A further embodiment of the invention provides the compounds of the following

formula:
Oy 0y
R OﬁD\Cl R OaD\CI
HN HN N
I N
Z
O\ .
H H
Oy OMe O H OMe
R o Cl R o Cl
HN HN. N
a_ .
=
N X
AN " Xy
wherein:

each R is independently -H, -F, -Cl, -OMe, -NMe2, -OCH2CH20Me, -OCH2CH2NMe?2,
O o =0
A is independently selected from the group consisting of:

OH

CH,;NMe,

CH,yNM Q FNS S
o ¢ ot &
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™
MeN’\\N_ HN  N—
( ) —
= =
Me
CHzNMez
N
A=
&
Me

NH NH j‘t‘ NH NH NMe
HNPS  HomnAN  H2N-HN

NH N N NH NH NH
- M [;\j>— L_N)— Hz"i\lﬂk Mez"ﬂq I Mez"x\l 1
e

Me Et Me H

NH NH NH
Me N BN RSN
Me Me Me

NH NH £ NH Me.\me

N NH

oS e oS ,:‘)N”\ Vo~
NH

NH

IChNcatEe .
HO,C HoNO,C and Jf) ;
2 EtO2C 2 2 M62N02C

and all pharmaceutically acceptable isomers, salts, hydrates, solvates and prodrug

derivatives thereof.
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Another embodiment of the invention provides the compounds of the following

formula:
O u 0 4
R oﬁD\a R oa)@cn
HN HN N
I ~
p
O\ .
H H
O 4 OMe O 4 OMe
AAQ_LN AAQ—LLN
R o) Cl R o (o]
HN HN. N
o, "
X X
N Y -
wherein:

each R is independently -H, -F, -Cl, -OMe, -NMe2, -OCH2CH20Me, -OCH2CH2NMe2,
O o« =0

A is independently selected from the group consisting of:

0]
El} [—g CH,NMe
@I,\CHZNMez : ) N ©f02NH2::802Me tz 2
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NI
=\ =
Me CH,NMe,
N
a-
4
Me

N:_\>'— O=NC\>—

NMe

NH NH
NH NH NH
I MeHNZN Mesz MezN‘tk

HNAS  HoHNAN  H2N-HN

NH l:l f:l NH NH NH
ol G G eyl
e e H

Me Et
NH NH NH
Me AN BN Re WA
Me Me Me
NH NH
o 07
Me Me
NH NH £ NH NH Me.

N+
VN”\C/N”\ CIN'”\ O‘lk O"j\ MeZNy\

NH

NH NH NH
ICaliie NG AP ENENNGE
an .

and all pharmaceutically acceptable isomers, salts, hydrates, solvates and prodrug

derivatives thereof.

Another embodiment of the present invention of the following formula:
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HN Oy HN Oy
N N
MesN Me,N
F o F o Rydz
HN HN N
I N
P
O\ U\
H H
HN Oy HN Oy
N N
Me,N MeoN
F o F o R1dz
HN HN N
L L
Me Z Me

HN O H HN 0y
N N
Me,N MesN
F o F o Ryd;
HN HN_ N
L L
L
CF3 CF

Ryds

Ryd;

R4d;

3

wherein:
each R1d2 is independently H, F, Cl, Br, OMe or SMe;
and all pharmaceutically acceptable isomers, salts, hydrates, solvates and prodrug

derivatives thereof.

Another embodiment of the invention provides the compounds of the following

formula:
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HN Oy Ry HN O n Rydy
N N
Me,N MepN
F o Ryd, F o Ryds
HN HN_ N
I S
S~
G\ U\
H H
HN O H Ry HN O 4y Ry,
N N
MezN MezN
F o Ryd3 F o Rqd,
N

HN H

N
| S L
Me Z Me
HN O H R1d1 HN o) H R1d1
N . N
MezN M62N
F o

F o Rqds Rd,
N
l N

HN HN
: “CF I)\C%
wherein:

each R'Y is independently H, OMe, or NMe2;

each R'® is independently Cl or Br, C=cH or c—==—c;

3

and all pharmaceutically acceptable isomers, salts, hydrates, solvates and prodrug

derivatives thereof.

Another embodiment of the invention provides the compounds of the following

formula:
HN Oy HN lo) H
N N
MezN MezN
F o F o Ryds
HN HN N
I ~
S
O\ U\
H H

each R'® is independently H, Cl, Br, SMe, ¢=cH or c—=—CH;

R4d3

wherein:
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and all pharmaceutically acceptable isomers, salts, hydrates, solvates and prodrug

derivatives thereof.

A further embodiment of the present invention provides the compounds of the

following formula:

HN Oy OMe HN Oy OMe
N N
MBzN MezN
F (o) Rqd3 F (0] Ryd3
HN HN_ N
I A
P4
oy .

H H

wherein:

each R1d3 is independently Cl, Br, ¢=cH or c—=—¢H;
and all pharmaceutically acceptable isomers, salts, hydrates, solvates and prodrug

derivatives thereof.

Another embodiment of the present invention provides the compounds of the

following formula:
HN 0 HN o}
/Ny H
MeN == MeoN
R o R o Rqd3
HN HN N
| ~
-
O\ U\
H H

Ryd3

wherein:

each R is independently -H, -F, -Cl, -OMe, -NMe2, -OCH2CH20Me, -OCH2CH2NMe?2,

D e =0,
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each R1d3 is independently Cl, Br, SMe, ¢=cH or c—==—cH;
and all pharmaceutically acceptable isomers, salts, hydrates, solvates and prodrug

derivatives thereof.,

A further embodiment of the present invention provides the compounds of the

following formula:

wherein:

each R is independently -H, -F, -Cl, -OMe, -NMe2, -OCH2CH20Me, -OCH2CH2NMez2,

SRS O

each R1d3 is independently -Cl, -Br, SMe, ¢=CH or C—==—CH;

A is independently selected from the group consisting of:
OH

CH,NMe;

CHyNM Q [;} SO,NH
@ 2 ZO) @/ @ 2 2©;802Me @\
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: ™
MeN ’\\N— HN_ N-
M =
NYN_ N‘YN—
Me CH,NMe,
N
x
Lo-
Me

NH NH NMe
NH NH NH
HZNJ’\ HOHN AN HZN'HNK MeHN AN MezNj\ MezN”\

NH N N NH
connde Qo= Qo= T e O vy IO

Me Et Me Me
NH NH NH
e N BN RS
Me Me Me
NH NH
NS Nj\
Me Me
NH NH h NH Me.
NMe
N ‘”\ NS )
o LN* ol O O e
NH NH

NH
e capca o
H02C EtO C HzNOzC and MezNOZC

and all pharmaceutically acceptable isomers, salts, hydrates, solvates and prodrug

derivatives thereof.

Another embodiment of the invention provides the compounds of the following

formula:
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o, o

wherein:
each R is independently -H, -F, -Cl, -OMe, -NMe2, -OCH2CH20Me, -OCH2CH2NMe?2,

HOEEET

each R1d2 is indepehdently H, Cl, Br, SMe, ¢=cH or C—=—CH,

and all pharmaceutically acceptable isomers, salts, hydrates, solvates and prodrug

derivatives thereof.

Another embodiment of the present invention provides the following formula:
R R

S
Oﬁm Rid3 ﬁD Rqd3
HN
(SN U\
H

wherein:

each R is independently -H, -F, -Cl, -OMe, -SMe, -NMe2, -OCH2CH20Me,
-OCH2CH2NMe2,

_'/\> or —C>
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each R1d3 is independently Cl, Br, SMe, ¢=cH or ¢~=—cH,

A is independently selected from the group consisting of:
OH

CHzNMez

CH,NM Q [':‘S SO
ey o et &

N
=\ =
Me CH,NMe,
N
R
Lo-
Me
N D oo )
NH NH NH e
HNPS  HOHNZS HNHNS e MeN'S  MeN

NH l:l ’:‘ NH NH NH
e 0 G- HZN,\“,,”\ Me%"\ MeaN I
e e H

Me Et
NH NH NH
Me NN BN Facl\/\r}l'u\
Me Me Me

NH

NH
Cres One
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O NH

NH  NH N+ NH Me-me

VNKCINK C,Nj\ C"lk Cl\lﬂ\ MezNy\
NH NH

NH NH
AN e ARG AR INNe A
an )

HO,C EtO,C HaNO,C Me,NO,C '

and all pharmaceutically acceptable isomers, salts, hydrates, solvates and prodrug

derivatives thereof.

Another embodiment of the invention provides the compounds of the following

formula:
R R
ad/ \ N ad/ \ N
s s
o] R1d3 o) Rqd3
HN HN N\
|
S
O\ .
H H
wherein:

each R is independently -H, -F, -Cl, -OMe, -NMe2, -OCH2CH20Me, -OCH2CH2NMe?2,

_(> or —D;

each R1d3 is independently CI, Br, SMe, ¢=CH or c—==—¢H;

A is independently selected from the group consisting of:
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NH NH j“,l* Iy
HNPS  HOHNAN  HoN-HN MeHNZN  MeoN Me,N

NH N N NH NH NH
EtMeN S (N\)_ (r-\l“— PN ML MeNI
Me Et Me Me H

N

NH NH NH NH
O
Me N BN RSN Me O~
Me Me Me Me
NH NH
NS O/\ NS
Me Me
L NH NH  Me

NH NH
NH NH

CF O ecO oh
HO,C Et0,C H,NO,C and  pe,NO,C i

and all pharmaceutically acceptable isomers, salts, hydrates, solvates and prodrug

derivatives thereof.

Another embodiment of the present invention provides the compounds of the

following formula:

wherein:
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each R is independently -H, -F, -Cl, -OMe, -NMe2, -OCH2CH20Me, -OCH2CH2NMe?2,

Do =

each R1d3 is independently Cl, Br, SMe, ¢=CcH or c—=—CH;

A is independently selected from the group consisting of:
. OH

CH,NMe,

CHaNM Q [Ng SO,NH
e e &

NI
— =\
Me CH,NMe,
N
Iy
4
Me
N~ o=N
NH NH NH NMe

NH NH
HNES  HoHNAS HNHNDS e meN?S Me, NN

NH N f:l NH NH NH
EtMeN*S (o= Lo thﬂ,\"ﬁk MeaN\ L MeN
e

Me Et Me H
NH NH NH
Me N BN Fscl\/\[\lu\
Me Me Me

NH Jl\ll\l-i
O O™
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/N5 NH ~ NH  Me.

NH NH +
W] |
WS o O O wes
NH NH

NH NH .
IShioatea o
HOzC EtOZC H2N02C and MezNOZC ’

and all pharmaceutically acceptable isomers, salts, hydrates, solvates and prodrug

derivatives thereof.

Another embodiment of the invention provides compounds of the following

formula:
0y
R o R4d3
HN, / |
S
A
H
wherein:

each R is independently -H, -F, -Cl, -OMe, -NMe2, -OCH2CH20Me, -OCH2CH2NMe2,

D0

each R1d3 is independently Cl, Br, SMe, ¢=cH or c—=—CH;

A is independently selected from the group consisting of:
OH

CHzNMez

CH,NM Q [;S
oy o e &
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NI

=\ =

Ny N- N::N—
Me CH,NMe,
N

Iy

&

Me

N o=

NMe
NH NH
HNAS  HOHNAN .“zN'HNk MeHNAS  MeoN?S  men?S

NH N N NH-
EtMe)N" (N)_ o PN MeZ'\J’\ Mez'\l”\

Me Et Me Me

NH " NH NH
Me AN EtANJK Fac/\/\l}ly\
Me Me Me

NH NH
ot 'ch ioh
HO,C J:; H,NO,C and o N
2 EtO,C 2NO, e,NO,C

and all pharmaceutically acceptable isomers, salts, hydrates, solvates and prodrug

derivatives thereof.
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Another embodiment of the present invention provides the compounds of the

following formula:

wherein:
each R is independently -H, -F, -Cl, -OMe, -NMe2, -OCH2CH20Me, -OCH2CH2NMe?2,

oo

each R1d3 is independently Cl, Br, SMe, ©=CH or c—=—CH;

A is independently selected from the group consisting of:
OH

CHzNMe2

CH;NM Q Q SO,NH
g of e &

= =\
N. N— -
Y NN
Me CH,NMe,
N
"y
4
Me
N D— ooy
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NH NH NM
NH NH NH "
HoNAS  Honn S HNHNS oS meN?S  men S

N N NH NH NH
\ Al H Me M
E(MeN’N o= (o= NI NS M
Me Et Me Me H
NH
Me™™N Jl\ Et N”\ FilCTN N
Me Me Me
NH NH
NS O/\ NJI\
Me Me

O NH
NH NH N+ Me‘NMe
oS il O‘k QN Ve’

NH

NH NH NH
Chilepmnen o
HO,C EtO,C HNOC and ye,n0,c

and all pharmaceutically acceptable isomers, salts, hydrates, solvates and prodrug

derivatives thereof.

Another embodiment of the present invention provides the compounds of the

following formula:

TN, PPN,
o e

wherein:

each R is independently -H, -F, -Cl, -OMe, -NMe2, -OCH2CH20Me, -OCH2CH2NMe?2,

91



WO 02/079145 PCT/US02/10523

_O or —/\:>;

each R1d3 is independently Cl, Br, SMe, ¢=cH or c—=—cH;

and all pharmaceutically acceptable isomers, salts, hydrates, solvates and prodrug

derivatives thereof.

The invention also encompasses all pharmaceutically acceptable salts, hydrates,
solvates, and prodrug derivatives of the above compounds. In addition, the above
compounds can exist in various isomeric and tautomeric forms, and all such forms are
meant to be included in the invention, along with pharmaceutically acceptable salts,

hydrates, solvates, and prodrug derivatives of such isomers and tautomers.

The compounds of the invention may be isolated as the free acid or base or
converted to salts of various inorganic and organic acids and bases. Such salts are within
the scope of the invention. Non-toxic and physiologically compatible salts are
particularly useful, but less desirable salts may have use in the processes of isolation and

purification.

A number of methods are useful for the preparation of the salts described above
and are known to those skilled in the art. For example, the free acid or free base form of
a compound of one of the formulas above can be reacted with one or more molar
equivalents of the desired acid or base in a solvent or solvent mixture in which the salt is
insoluble, or in a solvent like water after which the solvent is removed by evaporation,
distillation or freeze drying. Alternatively, the free acid or base form of the product may
be passed over an ion exchange resin to form the desired salt or one salt form of the

product may be converted to another using the same general process.

Prodrug Derivatives of Compounds

The invention also encompasses prodrug derivatives of the compounds contained
herein. The term "prodrug" refers to a pharmacologically inactive derivative of a parent
drug molecule that requires biotransformation, either spontaneous or enzymatic, within

the organism to release the active drug. Prodrugs are variations or derivatives of the
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compounds of the invention which have groups cleavable under metabolic conditions.
Prodrugs become the cémpounds of the invention which are pharmaceutically active in
vivo, when they undergo solvolysis under physiological conditions or undergo enzymatic
degradation. Prodrug compounds of the invention may be called single, double, triple
etc., depending on the number of biotransformation steps required to release the active
drug within the organism, and indicating the number of functionalities present in a
precursor-type form. Prodrug forms often offer advantages of solubility, tissue
compatibility, or delayed release in the mammalian organism (see, Bundgard, Design of
Prodrugs, pp. 7-9, 21-24, Elsevier, Amsterdam 1985 and Silverman, The Organic
Chemistry of Drug Design and Drug Action, pp. 352-401, Academic Press, San Diego,
CA, 1992). Prodrugs commonly known in the art include acid derivatives well known to
practitioners of the art, such as, for example, esters prepared by reaction of the parent
acids with a ‘suitableralcohol, or amides prepared by reaction of the parent acid compound
with an amine, or basic groups reacted to form an acylated base derivative. Moreover,
the prodrug derivatives of the invention may be combined with other features herein

taught to enhance bioavailability.

The compounds of the present invention may also be used alone or in
combination or in combination with other therapeutic or diagnostic agents. In certain
preferred embodiments, the compounds of the invention may be coadministered along
with other compounds typically prescribed for these conditions according to generally
accepted medical practice such as anticoagulant agents, thrombolytic agents, or other
antithrombotics, including platelet aggregation inhibitors, tissue plasminogen activators,
urokinase, prourokinase, streptokinase, heparin, aspirin, or warfarin. The compounds of
the present invention may act in a synergistic fashion to prevent reocclusion following a
successful thrombolytic therapy and/or reduce the time to reperfusion. These compounds
may also allow for reduced doses of the thrombolytic agents to be used and therefore
minimize potential hemorrhagic side-effects. The compounds of the invention can be
utilized in vivo, ordinarily in mammals such as primates, (e.g. humans), sheep, horses,

cattle, pigs, dogs, cats, rats and mice, or in vitro.

The biological properties of the compounds of the present invention can be
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readily characterized by methods that are well known in the art such as, for example, by
the in vitro protease activity assays and in vivo studies to evaluate antithrombotic
efficacy, and effects on hemostasis and hematological parameters, such as are illustrated

in the examples.

Diagnostic applications of the compounds of the invention will typically utilize
formulations in the form of solutions or suspensions. In the management of thrombotic
disorders, the compounds of the invention may be utilized in compositions such as
tablets, capsules or elixirs for oral administration, suppositories, sterile solutions or
suspensions or injectable administration, and the like, or incorporated into shaped
articles. Subjects in need of treatment (typically mammalian) using the compounds of the
invention can be administered dosages that will provide optimal efficacy. The dose and
method of administration will vary from subject to subject and be dependent upon such
factors as the type of mammal being treated, its sex, weight, diet, concurrent medication,
overall clinical condition, the particular compounds employed, the specific use for which
these compounds are employed, and other factors which those skilled in the medical arts

will recognize.

As mentioned above, the compounds of this invention find utility as therapeutic
agents for disease states in mammals which have disorders of coagulation such as in the
treatment or prevention of unstable angina, refractory angina, myocardial infarction,
transient ischemic attacks, thrombotic stroke, embolic stroke, disseminated intravascular
coagulation including the treatment of septic shock, deep venous thrombosis in the
prevention of pulmonary embolism or the treatment of reocclusion or restenosis of
reperfused coronary arteries. Further, these compounds are useful for the treatment or
prophylaxis of those diseases which involve the production and/or action of factor
Xa/prothrombinase complex. This includes a number of thrombotic and prothrombotic
states in which the coagulation cascade is activated which include but are not limited to,
deep venous thrombosis, pulmonary embolism, myocardial infarction, stroke,

thromboembolic complications of surgery and peripheral arterial occlusion.
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Accordingly, a method for preventing or treating a condition in a mammal
characterized by undesired thrombosis comprises administering to the mammal a
therapeutically effective amount of a compound of this invention. In addition to the
disease states noted above, other diseases treatable or preventable by the administration
of compounds of this invention include, without limitation, occlusive coronary thrombus
formation resulting from either thrombolytic therapy or percutaneous transluminal
coronary angioplasty; thrombus formation in the venous vasculature, disseminated
intravascular coagulopathy, a condition wherein there is rapid consumption of
coagulation factors and systemic coagulation which results in the formation of life-
threatening thrombi occurring throughout the microvasculature leading to widespread
organ failure, hemorrhagic stroke, renal dialysis, blood oxygenation, and cardiac

catheterization.

The compounds of the invention also find utility in a method for inhibiting the
coagulation biological samples, which comprises the administration of a compound of the

invention.

The compounds of the present invention may also be used in combination with
other therapeutic or diagnostic agents. In certain preferred embodiments, the compounds
of this invention may be coadministered along with other compounds typically prescribed
for these conditions according to generally accepted medical practice such as
anticoagulant agents, thrombolytic agents, or other antithrombotics, including platelet
aggregation inhibitors, tissue plasminogen activators, urokinase, prourokinase,
streptokinase, heparin, aspirin, or warfarin. The compounds of the present invention may
act in a synergistic fashion to prevent reocclusion following a successful thrombolytic
therapy and/or reduce the time to reperfusion. These compounds may also allow for
reduced doses of the thrombolytic agents to be used and therefore minimize potential
hemorrhagic side-effects. The compounds of this invention can be utilized in vivo,
ordinarily in mammals such as primates, (e.g. humans), sheep, horses, cattle, pigs, dogs,

cats, rats and mice, or in vitro.
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The biological properties of the compounds of the present invention can be
readily characterized by methods that are well known in the art, for example by the in
vitro protease activity assays and in vivo studies to evaluate antithrombotic efficacy, and
effects on hemostasis and hematological parameters, such as are illustrated in the

examples.

Diagnostic applications of the compounds of this invention will typically utilize
formulations in the form of solutions or suspensions. In the management of thrombotic
disorders the compounds of this invention may be utilized in compositions such as
tablets, capsules or elixirs for oral administration, suppositories, sterile solutions or
suspensions or injectable administration, and the like, or incorporated into shaped
articles. Subjects in need of treatment (typically mammalian) using the compounds of
this invention can be administered dosages that will provide optimal efficacy. The dose
and method of administration will vary from subject to subject and be dependent upon
such factors as the type of mammal being treated, its sex, weight, diet, concurrent
medication, overall clinical condition, the particular compounds employed, the specific
use for which these compounds are employed, and other factors which those skilled in the

medical arts will recognize.

Formulations of the compounds of this invention are prepared for storage or
administration by mixing the compound having a desired degree of purity with
physiologically acceptable carriers, excipients, stabilizers etc., and may be provided in
sustained release or timed release formulations. Acceptable carriers or diluents for
therapeutic use are well known in the pharmaceuticzil field, and are described, for
example, in Remington’s Pharmaceutical Sciences, Mack Publishing Co., (A.R. Gennaro
edit. 1985). Such materials are nontoxic to the recipients at the dosages and
concentrations employed, and include buffers such as phosphate, citrate, acetate and other
organic acid salts, antioxidants such as ascorbic acid, low molecular weight (less than
about ten residues) peptides such as polyarginine, proteins, such as serum albumin,
gelatin, or immunoglobulins, hydrophilic polymers such as polyvinylpyrrolidinone,

amino acids such as glycine, glutamic acid, aspartic acid, or arginine, monosaccharides,
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disaccharides, and other carbohydrates including cellulose or its derivatives, glucose,
mannose or dextrins, chelating agents such as EDTA, sugar alcohols such as mannitol or
sorbitol, counterions such as sodium and/or nonionic surfactants such as Tween,

Pluronics or polyethyleneglycol.

Dosage formulations of the compounds of this invention to be used for therapeutic
administration must be sterile. Sterility is readily accomplished by filtration through
sterile membranes such as 0.2 micron membranes, or by other conventional methods.
Formulations typically will be stored in lyophilized form or as an aqueous solution. The
pH of the preparations of this invention typically will be 3-11, more preferably 5-9 and
most preferably 7-8. It will be understood that use of certain of the foregoing excipients,
carriers, or stabilizers will result in the formation of cyclic polypeptide salts. While the
preferred route of administration is by injection, other methods of administration are also
anticipated such as orally, intravenously (bolus and/or infusion), subcutaneously,
intramuscularly, colonically, rectally, nasally, transdermally or intraperitoneally,
employing a variety of dosage forms such as suppositories, implanted pellets or small
cylinders, aerosols, oral dosage formulations and topical formulations such as ointments,
drops and dermal patches. The compounds of this invention are desirably incorporated
into shaped articles such as implants which may employ inert materials such as
biodegradable polymers or synthetic silicones, for example, Silastic, silicone rubber or

other polymers commercially available.

The compounds of the invention may also be administered in the form of
liposome delivery systems, such as small unilamellar vesicles, large unilamellar vesicles
and multilamellar vesicles. Liposomes can be formed from a variety of lipids, such as

cholesterol, stearylamine or phosphatidylcholines.

The compounds of this invention may also be delivered by the use of antibodies,
antibody fragments, growth factors, hormones, or other targeting moieties, to which the
compound molecules are coupled. The compounds of this invention may also be coupled

with suitable polymers as targetable drug carriers. Such polymers can include
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polyvinylpyrrolidinone, pyran copolymer, polyhydroxy-propyl-methacrylamide-phenol,
polyhydroxyethyl-aspartamide-phenol, or polyethyleneoxide;polylysine substituted with
palmitoyl residues. Furthermore, compounds of the invention may be coupled to a class
of biodegradable polymers useful in achieving controlled release of a drug, for example
polylactic acid, polyglycolic acid, copolymers of polylactic and polyglycolic acid,
polyepsilon caprolactone, polyhydroxy butyﬁc acid, polyorthoesters, polyacetals,
polydihydropyrans, polycyanoacrylates and cross linked or amphipathic block
copolymers of hydrogels. Polymers and semipermeable polymer matrices may be formed

into shaped articles, such as valves, stents, tubing, prostheses and the like.

Therapeutic compound liquid formulations generally are placed into a container
having a sterile access port, for example, an intravenous solution bag or vial having a

stopper pierceable by hypodermic injection needle.

Therapeutically effective dosages may be determined by either in vitro or in vivo
methods. For each particular compound of the present invention, individual
determinations may be made to determine the optimal dosage required. The range of
therapeutically effective dosages will be influenced by the route of administration, the
therapeutic objectives and the condition of the patient. For injection by hypodermic
needle, it may be assumed the dosage is delivered into the body’s fluids. For other routes
of administration, the absorption efficiency must be individually determined for each
compound by methods well known in pharmacology. Accordingly, it may be necessary
for the therapist to titer the dosage and modify the route of administration as required to
obtain the optimal therapeutic effect. The determination of effective dosage levels, that
is, the dosage levels necessary to achieve the desired result, will be readily determined by
one skilled in the art. Typically, applications of compound are commenced at lower
dosage levels, with dosage levels being increased until the desired effect is achieved.

The "therapeutically effective amount” of a compound of the present invention
will depend on the route of administration, the type of warm-blooded animal being
treated, and the physical characteristics of the specific animal under consideration. These

factors and their relationship to determining this amount are well known to skilled
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. practitioners in the medical arts. This amount and the method of administration can be
tailored to achieve optimal efficacy but will depend on such factors as weight, diet,
concurrent medication and other factors which as noted hose skilled in the medical arts
will recognize.

The "therapeutically effective amount" of the compound of the present invention
can range broadly depending upon the desired affects and the therapeutic indication.
Typically, dosages will be between about 0.01 mg/kg and 100 mg/kg body weight,
preferably between about 0.01 and 10 mg/kg, body weight.

"Pharmaceutically acceptable carriers" for therapeutic use are well known in the
pharmaceutical art, and are described, for example, in Remingtons Pharmaceutical
Sciences, Mack Publishing Co. (A. R. Gennaro edit. 1985). For example, sterile saline
and phosphate-buffered saline at physiological pH may be used. Preservatives,
stabilizers, dyes and even flavoring agents may be provided in the pharmaceutical
compositién. For exé.mple, sodium benzoate, sorbic acid and esters of p-hydroxybenzoic
acid may be added as preservatives. In addition, antioxidants and suspending agents may
be used.

The compounds of the invention can be administered orally or parenterally in an
effective amount within the dosage range of about 0.1 to 100 mg/kg, preferably about 0.5
to 50 mg/kg and more preferably about 1 to 20 mg/kg on a regimen in a single or 2 to 4

divided daily doses and/or continuous infusion.

Typically, about 5 to 500 mg of a compound or mixture of compounds of this
invention, as the free acid or base form or as a pharmaceutically acceptable salt, is
compounded with a physiologically acceptable vehicle, carrier, excipient, binder,
preservative, stabilizer, dye, flavor etc., as called for by accepted pharmaceutical practice.
The amount of active ingredient in these compositions is such that a suitable dosage in
the range indicated is obtained.

Typical adjuvants which may be incorporated into tablets, capsules and the like
are binders such as acacia, corn starch or gelatin, and excipients such as microcrystalline
cellulose, disintegrating agents like corn starch or alginic acid, lubricants such as

magnesium stearate, sweetening agents such as sucrose or lactose, or flavoring agents.
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When a dosage form is a capsule, in addition to the above materials it may also contain
liquid carriers such as water, saline, or a fatty oil. Other materials of various types may
be used as coatings or as modifiers of the physical form of the dosage unit. Sterile
compositions for injection can be formulated according to conventional pharmaceutical
practice. For example, dissolution or suspension of the active compound in a vehicle
such as an oil or a synthetic fatty vehicle like ethyl oleate, or into a liposome may be
desired. Buffers, preservatives, antioxidants and the like can be incorporated according

to accepted pharmaceutical practice.

Preparation of Compounds

The compounds of the present invention may be synthesized by either solid or
liquid phase methods described and referenced in standard textbooks, or by a
combination of both methods. These methods are well known in the art. See,
Bodanszky, "The Principles of Peptide Synthesis”, Hafner, et al., Eds., Springer-Verlag,
Berlin, 1984.

Starting materials used in any of these methods are commercially available from
chemical vendors such as Aldrich, Sigma, Nova Biochemicals, Bachem Biosciences, and

the like, or may be readily synthesized by known procedures.

Reactions are carried out in standard laboratory glassware and reaction vessels
under reaction conditions of standard temperature and pressure, except where otherwise

indicated.

During the synthesis of these compounds, the functional groups of the amino acid
derivatives used in these methods are protected by blocking groups to prevent cross
reaction during the coupling procedure. Examples of suitable blocking groups and their

use are described in "The Peptides: Analysis, Synthesis, Biology", Academic Press, Vol.
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3 (Gross, et al., Eds., 1981) and Vol. 9 (1987), the disclosures of which are incorporated

herein by reference.

Compounds according to the invention can be synthesized utilizing procedures
well known in the art. The reaction products are isolated and purified by conventional
methods, typically by solvent extraction into a compatible solvent. The products may be

further purified by column chromatography or other appropriate methods.

Compositions and Formulations

The compounds of this invention may be isolated as the free acid or base or
converted to salts of various inorganic and organic acids and bases. Such salts are within
the scope of this invention. Non-toxic and physiologically compatible salts are
particularly useful although other less desirable salts may have use in the processes of

isolation and purification.

A number of methods are useful for the preparation of the salts described above
and are known to those skilled in the art. For example, reaction of the free acid or free
base form of a compound of the structures recited above with one or more molar
equivalents of the desired acid or base in a solvent or solvent mixture in which the salt is
insoluble, or in a solvent like water after which the solvent is removed by evaporation,
distillation or freeze drying. Alternatively, the free acid or base form of the product may
be passed over an ion exchange resin to form the desired salt or one salt form of the

product may be converted to another using the same general process.

Diagnostic applications of the compounds of this invention will typically utilize
formulations such as solution or suspension. In the management of thrombotic disorders
the compounds of this invention may be utilized in compositions such as tablets, capsules
or elixirs for oral administration, suppositories, sterile solutions or suspensions or
injectable administration, and the like, or incorporated into shaped articles. Subjects in
need of treatment (typically mammalian) using the compounds of this invention can be

administered dosages that will provide optimal efficacy. The dose and method of
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administration will vary from subject to subject and be dependent upon such factors as
the type of mammal being treated, its sex, weight, diet, concurrent medication, overall

clinical condition, the particular compounds employed, the specific use for which these
compounds are employed, and other factors which those skilled in the medical arts will

recognize.

Formulations of the compounds of this invention are prepared for storage or
administration by mixing the compound having a desired degree of purity with
physiologically acceptable carriers, excipients, stabilizers etc., and may be provided in
sustained release or timed release formulations. Acceptable carriers or diluents for
therapeutic use are well known in the pharmaceutical field, and are described, for
example, in Remington’s Pharmaceutical Sciences, Mack Publishing Co., (A.R. Gennaro
edit. 1985). Such materials are nontoxic to the recipients at the dosages and
concentrations employed, and include buffers such as phosphate, citrate, acetate and other
organic acid salts, antioxidants such as ascorbic acid, low molecular weight (less than
about ten residues) peptides such as polyarginine, proteins, such as serum albumin,
gelatin, or immunoglobulins, hydrophilic polymers such as polyvinalpyrrolidinone,
amino acids such as glycine, glutamic acid, aspartic acid, or arginine, monosaccharides,
disaccharides, and other carbohydrates including cellulose or its derivatives, glucose,
mannose or dextrins, chelating agents such as EDTA, sugar alcohols such as mannitol or
sorbitol, counterions such as sodium and/or nonionic surfactants such as Tween,

Pluronics or polyethyleneglycol.

Dosage formulations of the compounds of this invention to be used for therapeutic
administration must be sterile. Sterility is readily accomplished by filtration through
sterile membranes such as 0.2 micron membranes, or by other conventional methods.
Formulations typically will be stored in lyophilized form or as an aqueous solution. The
pH of the preparations of this invention typically will be between 3 and 11, more
preferably from 5 to 9 and most preferably from 7 to 8. It will be understood that use of
certain of the foregoing excipients, carriers, or stabilizers will result in the formation of

cyclic polypeptide salts. While the preferred route of administration is by injection, other
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methods of administration are also anticipated such as intravenously (bolus and/or
infusion), subcutaneously, intramuscularly, colonically, rectally, nasally or
intraperitoneally, employing a variety of dosage forms such as suppositories, implanted
pellets or small cylinders, aerosols, oral dosage formulations and topical formulations
such as ointments, drops and dermal patches. The compounds of this invention are
desirably incorporated into shaped articles such as implants which may employ inert
materials such as biodegradable polymers or synthetic silicones, for example, Silastic,

silicone rubber or other polymers commercially available.

The compounds of this invention may also be administered in the form of
liposome delivery systems, such as small unilamellar vesicles, large unilamellar vesicles
and multilamellar vesicles. Liposomes can be formed from a variety of lipids, such as

cholesterol, stcarylamine or phosphatidylcholines.

The compounds of this invention may also be delivered by the use of antibodies,
antibody fragments, growth factors, hormones, or other targeting moieties, to which the
compound molecules are coupled. The compounds of this invention may also be coupled
with suitable polymers as targetable drug carriers. Such polymers can include
polyvinylpyrrolidone, pyran copolymer, polyhydroxy-propyl-methacrylamide-phenol,
polyhydroxyethyl-aspartamide-phenol, or polyethyleneoxide-polylysine substituted with
palmitoyl residues. Furthermore, the factor Xa inhibitors of this invention may be
coupled to a class of biodegradable polymers useful in achieving controlled release of a
drug, for example polylactic acid, polyglycolic acid, copolymers of polylactic and
polyglycolic acid, polyepsilon caprolactone, polyhydroxy butyric acid, polyorthoesters,
polyacetals, polydihydropyrans, polycyanoacrylates and cross linked or amphipathic
block copolymers of hydrogels. Polymers and semipermeable polymer matrices may be

formed into shaped articles, such as valves, stents, tubing, prostheses and the like.
Therapeutic compound liquid formulations generally are placed into a container

having a sterile access port, for example, an intravenous solution bag or vial having a

stopper pierceable by hypodermic injection needle.
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Therapeutically effective dosages may be determined by either in vitro or in vivo
methods. For each particular compound of the present invention, individual
determinations may be made to determine the optimal dosage required. The range of
therapeutically effective dosages will naturally be influenced by the route of
administration, the therapeutic objectives, and the condition of the patient. For injection
by hypodermic needle, it may be assumed the dosage is delivered into the body’s fluids.
For other routes of administration, the absorption efficiency must be individually
determined for each inhibitor by methods well known in pharmacology. Accordingly, it
may be necessary for the therapist to titer the dosage and modify the route of
administration as required to obtain the optimal therapeutic effect. The determination of
effective dosage levels, that is, the dosage levels necessary to achieve the desired result,
will be within the ambit of one skilled in the art. Typically, applications of compound are
commenced at lower dosage levels, with dosage levels being increased until the desired

effect is achieved.

A typical dosage might range from about 0.001 mg/kg to about 1000 mg/kg,
preferably from about 0.01 mg/kg to about 100 mg/kg, and more preferably from about
0.10 mg/kg to about 20 mg/kg. Advantageously, the compounds of this invention may be

administered several times daily, and other dosage regimens may also be useful.

Typically, about 0.5 to 500 mg of a compound or mixture of compounds of this
invention, as the free acid or base form or as a pharmaceutically acceptable salt, is
compounded with a physiologically acceptable vehicle, carrier, excipient, binder,
preservative, stabilizer, dye, flavor etc., as called for by accepted pharmaceutical practice.
The amount of active ingredient in these compositions is such that a suitable dosage in

the range indicated is obtained.
Typical adjuvants which may be incorporated into tablets, capsules and the like

are a binder such as acacia, corn starch or gelatin, and excipient such as microcrystalline

cellulose, a disintegrating agent like corn starch or alginic acid, a lubricant such as
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magnesium stearate, a sweetening agent such as sucrose or lactose, or a flavoring agent.
When a dosage form is a capsule, in addition to the above materials it may also contain a
liquid carrier such as water, saline, a fatty oil. Other materials of various types may be
used as coatings or as modifiers of the physical form of the dosage unit. Sterile
compositions for injection can be formulated according to conventional pharmaceutical
practice. For example, dissdlution or suspension of the active compound in a vehicle
such as an oil or a synthetic fatty vehicle like ethyl oleate, or into a liposome may be
desired. Buffers, preservatives, antioxidants and the like can be incorporated according

to accepted pharmaceutical practice.

In practicing the methods of this invention, the compounds of this invention may
be used alone or in combination, or in combination with other therapeutic or diagnostic
agents. In certain preferred embodiments, the compounds of this inventions may be
coadministered along with other compounds typically prescribed for these conditions
according to generally accepted medical practice, such as anticoagulant agents,
thrombolytic agents, or other antithrombotics, including platelet aggregation inhibitors,
tissue plasminogen activators, urokinase, prourokinase, streptokinase, heparin, aspirin, or
warfarin. The compounds of this invention can be utilized in vivo, ordinarily in
mammals such as primates, such as humans, sheep, horses, cattle, pigs, dogs, cats, rats

and mice, or in vitro.

The preferred compounds of the present invention are characterized by their
ability to inhibit thrombus formation with acceptable effects on classical measures of
coagulation parameters, platelets and platelet function, and acceptable levels of bleeding
complications associated with their use. Conditions characterized by undesired

thrombosis would include those involving the arterial and venous vasculature.
With respect to the coronary arterial vasculature, abnormal thrombus formation

characterizes the rupture of an established atherosclerotic plaque which is the major cause

of acute myocardial infarction and unstable angina, as well as also characterizing the
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occlusive coronary thrombus formation resulting from either thrombolytic therapy or

percutaneous transluminal coronary angioplasty (PTCA).

With respect to the venous vasculature, abnormal thrombus formation
characterizes the condition observed in patients undergoing major surgery in the lower
extremities or the abdominal area who often suffer from thrombus formation in the
venous vasculature resulting in reduced blood flow to the affected extremity and a
predisposition to pulmonary embolism. Abnormal thrombus formation further
characterizes disseminated intravascular coagulopathy commonly occurs within both
vascular systems during septic shock, certain viral infections and cancer, a condition
wherein there is fapid consumption of coagulation factors and systemic coagulation
which results in the formation of life-threatening thrombi occurring throughout the

microvasculature leading to widespread organ failure.

The compounds of this present invention, selected and used as disclosed herein,
are believed to be useful for preventing or treating a condition characterized by undesired
thrombosis, such as (a) the treatment or prevention of any thrombotically mediated acute
coronary syndrome including myocardial infarction, unstable angina, refractory angina,
occlusive coronary thrombus occurring post-thrombolytic therapy or post-coronary
angioplasty, (b) the treatment or prevention of any thrombotically mediated
cerebrovascular syndrome including embolic stroke, thrombotic stroke or transient
ischemic attacks, (c) the treatment or prevention of any thrombotic syndrome occurring
in the venous system including deep venous thrombosis or pulmonary embolus occurring
either spontaneously or in the setting of malignancy, surgery or trauma, (d) the treatment
or prevention of any coagulopathy including disseminated intravascular coagulation
(including the setting of septic shock or other infection, surgery, pregnancy, trauma or
malignancy and whether associated with multi-organ failure or not), thrombotic
thrombocytopenic purpura, thromboangiitis obliterans, or thrombotic disease associated
with heparin induced thrombocytopenia, (¢) the treatment or prevention of thrombotic
complications associated with extracorporeal circulation (e.g. renal dialysis,

cardiopulmonary bypass or other oxygenation procedure, plasmapheresis), (f) the
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treatment or prevention of thrombotic complications associated with instrumentation (e.g.
cardiac or other intravascular catheterization, intra-aortic balloon pump, coronary stent or

cardiac valve), and (g) those involved with the fitting of prosthetic devices.

Anticoagulant therapy is also useful to prevent coagulation of stored whole blood
and to prevent coagulation in other biological samples for testing or storage. Thus the
compounds of this invention can be added to or contacted with any medium containing or
suspected to contain factor Xa and in which it is desired that blood coagulation be
inhibited, e.g., when contacting the mammal’s blood with material such as vascular
grafts, stents, orthopedic prostheses, cardiac stents, valves and prostheses, extra corporeal
circulation systems and the like.

The following examples are provided to illustrate the invention. The examples
are not intended to limit the scope of the present invention and they should not be so
interpreted. Amounts are in weight parts or weight percentages unless otherwise
indicated. Without further description, it is believed that one of ordinary skill in the art
can, using the preceding description and the following illustrative examples, make and

utilize the compounds of the present invention and practice the claimed methods.

EXAMPLES

Examples of Chemical Production Process General Reaction Schemes

Scheme 1

0l
SﬂCl2

or Zn/HOAc
or FefHCI

O,NH,

1) HCl, MeOH

2) NH,0Ac,
MeOH

X=0 or NH
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Synthesis:
The compounds of the invention as described herein can be readily synthesized by
following the intermediates and schemes from PCT application WO 01/19788, which is

incorporated in its entirety by reference. More specifically,

Hm—@»cs, or F, or Br
POCI3/Pyridine

O2N H,N /N Cl, or F, or Br
0O Br, Cl, F, or OMe . or CICOCOCI, then
OH HN =—H Pyridine
or SOC12, then

HZN—Q—:—H Pyridine
N=

O,N SnCI2/EtOH HoN
or Zn/HOAc
e 0 Ryd
o Ryd or Na2S§204 !

HN . THF/dioxane/H20 HNJ Ars

N For C! and
Ar3 NCQCOCI Cl, . H
For Cl Oﬁ
‘ Rqd
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EXAMPLES and PROCEDURES

Scheme 1
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Example 1

{4-[(dimethylamino)iminomethyi]phenyl}-N-{4-chloro-2-[N-(4-ethynylphenyl)carbamoyi]phenyl}-
carboxamide (4)

110



WO 02/079145 PCT/US02/10523

NH
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NH

Step 1:

To a stirring solution of 4-ethynylaniline (4.9 g, 42 mmol) and 5-chloro-2-nitrobenzoic acid
(8.1 g, 40 mmol) in anhydrous pyridine (40 mL) at -0°C was added POCI; (12.0 g, 80 mmo!)
dropwise. Upon completion of addition, The reaction was quenched with ice water. The mixture
was concentrated and diluted with EtOAc (150 mL). The organic solution was washed with 1N
HCI (2x) and brine, dried and evaporated to give compound 1 (9.6 g, 80%) as a brownish solid.
MS found for C14HsCIN3O; as (M+Na)": 323.0.

Step 2:

To a solution of compound 1 (9.6 g, 32 mmol) in THF (80 mL) and 1,4-dioxane (80 mL)
was added an aqueous solution of Na,S,0, (27.8 g, 160 mmol in 160 mL water). The mixture
was stirred at rt for 1h. The organic solvent was removed by rotavap. The aqueous solution was
basified by NaHCO; to pH = 9 and extracted with EtOAc (150 mL). The organic layer was washed
with brine, dried and evaporated to give compound 1 (8.2 g, 95%) as a yellow solid. MS found for
C14H10CIN3O as (M+H)": 271.1.

Step 3:

To a solution of compound 2 (1.0 g, 3.7 mmol) in CH,CI, (20 mL) and pyridine (2 mL) was
added 4-cyano-benzoyichloride (800 mg, 5.4 mmol). After stirring at ambient temperatures
overnight, the mixture was concentrated. The product was precipitated out from a mixture of THF,
MeOH and water. Upon filtration, 1.2 g of compound 3 was obtained (81% yield) as an offwhite
solid. MS found for C3HsCIN3O, as (M+Na)': 422.0.

Step 4:

To a solution of compound 3 (150 mg) in 10% Et;N/pyridine (5 mL) at 0°C was bubbled
dry H,S gas to saturation. The mixture was stirred at ambient temperatures overnight. The
volatile was removed to dryness. The residue was suspended in anhydrous acetone (10 mL),
followed by addition of Mel (0.2 mL). The reaction mixture was refluxed for 3 hour. The solvent
was removed by rotary evaporation. The residue was dissolved in anhydrous MeOH (5 mL). A
mixture of dimethylamine (0.32 mL, 2N in THF) and AcOH (37 pL) was added to the solution. The
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resulting mixture was refluxed for 1 hour, concentrated and subjected to RP-HPLC purification to

give the title compound 4. MS found for C,5H2,CIN,O, (M+H)": 445.1.

Example 2
N-{4-chloro-2-[N-(4-ethynylphenyl)carbamoyl]phenyl}[4-(1-methyl(2-imidazolin-2-yl))phenyl]-

carboxamide

The titled compound was made by the procedure similar to that described in example 1.
MS found for C25H21C|N402 (M"'H)’: 457 1.

Example 3 .
Ethyl 1-{[4-(N-{4-chloro-2-[N-(4-ethynylphenyl)carbamoyl]phenyl}carbamoyl)phenyljiminomethyi}-
piperidine-4-carboxylate

NH
N
EtO. N
° gﬁD\ c
NH
74

The titled compound was made by the procedure similar to that described in example 1.
MS found for C34HCIN,O, as (M+H)": 557.2.

Example 4
1-{[4-(N-{4-chioro-2-[N-(4-ethynylphenyl)carbamoyl]phenyl}carbamoyl)phenyl]iminomethyl}-
piperidine-4-carboxylic acid

NH
N
Neao¥
° gp\CI
NH
7
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To a solution of ethyl 1-{[4-(N-{4-chloro-2-[N-(4-
ethynylphenyl)carbamoyl)phenyl}carbamoyl)-phenylliminomethyl}piperidine-4-carboxylate in
EtOH was added 1N aq. LiOH (1 mL). The mixture was stirred for 3 hours, concentrated and

purified by RP-HPLC to give the titled compound. MS found for C9H;5CIN4O4 (M+1 )':529.1.

Example 5
1-{[4-(N-{4-chloro-2-[N-(4-ethynylphenyl)carbamoyi]phenyl}carbamoyl)phenylliminomethyl}-
piperidine-4-carboxamide

NH
N
Weaew
° gﬁ;O\m
NH
4

The titled compound was made by the procedure similar to that described in example 1.
MS found for CoHsCINsO3 as (M+H)': 528.1.

Example 6
N-{4-chloro-2-[N-(4-ethynylphenyl)carbamoyl)phenyl}(4-{[4-(hydroxymethyl)piperidyl]imino-

methyl}phenyl)carboxamide

NH
N
jopol
OH gp\cu
~ NH
VA

The titled compound was made by the procedure similar to that described in example 1.
MS found for CagH27CIN,O5 as (M+H)": 515.2.

Example 7

[4-({[2-(dimethylamino)ethyl]methylamino}iminomethyl)phenyl]-N-{4-chIoro-2-[N-(4-ethynyl-
phenyl)carbamoyl]phenyl}carboxamide
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NH
~ N
’) N
/N\ 8ﬁJ©\ Ct
NH
4

The titled compound was made by the procedure similar to that described in example 1.
MS found for C,sH,sCINsO, as (M+H)": 502.2.

Example 8
{4-[(dimethylamino)iminomethyl]-2-fluorophenyl}-N-{4-chloro-2-[N-(4-ethynylphenyl)carbamoyl}-

phenyi}carboxamide

P

The titled compound was made by the procedure similar to that described in example 1.
MS found for C,sH20CIFN,Ozas (M+H)": 463.1.

Example 9 .
N-{4-chloro-2-{N-(4-ethynylphenyl)carbamoyl]phenyl}[2-fluoro-4-(1-methyl(2-imidazolin-2-
yl))phenyl]carboxamide

The titled compound was made by the procedure similar to that described in example 1.
MS found for CstzoClFN402 as (M"‘HY: 475.1.

Example 10
Ethyl 1-{[4-(N-{4-chloro-2-[N-(4-ethynylphenyl)carbamoyl]phenyl}carbamoyl)-3-
fluorophenylliminomethyl}piperidine-4-carboxylate
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NH
\(O)KQW‘/

H

EtO. N

[¢] F gp\c|
NH
4

The titlied compound was made by the procedure similar to that described in example 1.
MS found for C3;HosCIFN,O, as (M+H)": 575.2.

Example 11
1-{[4-(N-{4-chloro-2-[N-(4-ethynylphenyi)carbamoyt]phenyl}carbamoyl)-3-
fluorophenyl)iminomethyl}piperidine-4-carboxylic acid

NH

P

The titled compound was made by the procedure similar to that described in example 4.
MS found for CpoHzsCIFN,O, as (M+H)™: 547.1.

Example 12
1-{[4-(N-{4-chloro-2-[N-(4-ethynylphenyl)carbamoyl]phenyl}carbamoyl)-3-
fluorophenyl]iminomethyl}piperidine-4-carboxamide

NH
N
Weasy
° F gﬁD\CI
" NH
4

The titled compound was made by the procedure similar to that described in example 1.
MS found for ngstClFN503 as (M"‘H)‘: 546.1.

Example 13
N-{4-chloro-2-[N-(4-ethynylphenyl)carbamoyi]phenyl}(2-fluoro-4-{[4-
(hydroxymethyl)piperidyl]iminomethyl}phenyl)carboxamide
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NH
KO )KQY
H
N
OH F SﬁD\m
NH
4

The titled compound was made by the procedure similar to that described in example 1.
MS found for CooH,CIFN,O5as (M+H)": 533.2.

Example 14
[4-({[2-(dimethylamino)ethyl]methylamino}iminomethyl)-2-ﬂuorophenyl]-N-{4-chIoro-2-[N-(4-
ethynylphenyl)carbamoyllphenyl}carboxamide

P

The titled compound was made by the procedure similar to that described in example 1.
MS found for CosH27CIFNsO,as (M+H)": 520.2.

Example 15
N-{4-chloro-2-[N-(4-ethynylphenyl)carbamoyl]phenyl{4-[(ethylmethylamino)iminomethyl}-2-

fluorophenyl}carboxamide
NH

The titled compound was made by the procedure similar to that described in example 1.
MS found for CosH2,CIFN,O,as (M+H)™: 477.1.

Example 16
[4-({[3-(dimethylamino)propylmethylamino}iminomethyl)-2-fluorophenyl}-N-{4-chloro-2-[N-(4-
ethynylphenyl)carbamoyl]phenyl}carboxamide
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e

The titled compound was made by the procedure similar to that described in example 1.
MS found for CooHzCIFNsO, as (M+H)": 534.2.

Example 17
{4-[(dimethylamino)iminomethyl]phenyI}-N-{2-[N-(4-ethynylphenyl)carbamoyl]-li-

methoxyphenyl}carboxamide

NH

The titled compound was made by the procedure similar to that described in example 1.

MS found for CogHo4N,Os as (M+H)": 441.2,

Example 18
N-{2-[N-(4-ethynylphenyl)carbamoyl]-4-methoxyphenyl}{4-(1-methyl(2-imidazolin-2-
yl))phenyl]carboxamide

The titled compound was made by the procedure similar to that described in example 1.
MS found for Co7H24N,O3 as (M+H)": 453.2.

Example 19
Ethyl 1-{[4-(N-{2-[N-(4-ethynylphenyl)carbamoyl]-4-
methoxyphenyl}carbamoyl)phenyl]iminomethyl}piperidine-4-carboxylate
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NH
jp)u(

H

ELO. N

o 8ﬁI>\OMe
NH
V4

The titled compound was made by the procedure similar to that described in example 1.
MS found for C3,H3,N4Os as (M+H)*: 553.3.

Example 20
Methyl 1-{[4-(N-{2-[N-(4-ethynylphenyl)carbamoyl}-4-
methoxyphenylt}carbamoyl)phenylliminomethyl}piperidine-4-carboxylate

NH
Yspss
H
MeO. N
o gﬁ;@\OMe
NH
V4

The titled compound was made by the procedure similar to that described in example 1.
MS found for C3;H3oNsO5 as (M+H)": 539.2.

Example 21
1-{[4-(N-{2-[N-(4-ethynylphenyl)carbamoyl]-4-
methoxyphenyl}carbamoyl)phenyljiminomethyl}piperidine-4-carboxylic acid

P

The titled compound was made by the procedure similar to that described in example 1.
MS found for CaoHsN4Os as (M+H)": 525.2.

Example 22
1-{[4-(N-{2-[N-(4-ethynylphenyl}carbamoyl]-4-
methoxyphenyl}carbamoyl)phenyl]iminomethyl}piperidine-4-carboxamide
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NH
H
HaN N
o 8=';©\0Me
NH
4

The titled compound was made by the procedure similar to that described in example 1.
MS found for CsoHzNsO4 as (M+H)': 524.2.

Example 23
[4-({[2-(dimethylamino)ethyl)methylamino}iminomethyl)phenyl]-N-{2-[N-(4-
ethynylphenyl)carbamoyl}-4-methoxyphenyl}carboxamide

P

The titled compound was made by the procedure similar to that described in example 1.
MS found for CpgH3NsO3 as (M+H)": 498.2.

Example 24 .
{4-[(dimethylamino)iminomethyl]-2-fluorophenyl}-N-{2-[N-(4-ethynylphenyl)carbamoyl]-4-

methoxyphenyl}carboxamide

The titled compound was made by the procedure similar to that described in example 1.
MS found for C,gH23FN,O3as (M+H)': 459.1.

Example 25
N-{2-[N-(4-ethynylphenyl)carbamoyl]-4-methoxyphenyl}[2-fluoro-4-(1-methyl(2-imidazolin-2-
yl))phenyl]carboxamide
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The titled compound was made by the procedure similar to that described in example 1.
MS found for Co7H,3FN,Ozas (M+H)™: 471.1.

Example 26
Ethyi 1-{[4-(N-{2_-[N-(4-ethyny|pheny|)carbamoyl]-4-methoxyphenyl}carbamoyl)—3-
fluorophenyljiminomethyl}piperidine-4-carboxylate

HN
N
5‘0\"/0 /KQ\"/n
° F gﬁD\OMe
NH
V4

The titled compound was made by the procedure similar to that described in example 1.
MS found for C3,H3;FN4Os as (M+H)": 571.2.

Example 27
Methyl 1-{[4-(N-{2-[N-(4-ethynylphenyl)carbamoyl]-4-methoxyphenyl}carbamoyl)-3-
fluorophenylliminomethyl}piperidine-4-carboxylate

HN
N
MQO\“/C’ )\Q\rﬂ
° F gﬁD\ OMe
NH
4

The titled compound was made by the procedure similar to that described in example 1.’
MS found for C3;HxoFN,Os as (M+H)": 557.2.

Example 28
1-{[4-(N-{2-[N-(4-ethynylphenyl)carbamoyl]-4-methoxyphenyl}carbamoyl)-3-
fluorophenylliminomethyl}piperidine-4-carboxylic acid
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HN :
N
HO N
° F 8p\0Me
NH
4

The titted compound was made by the procedure similar to that described in example 4.
MS found for CaoH,;FN,Osas (M+H)': 543.2.

Example 29
1-{{4-(N-{2-[N-(4-ethynylphenyl)carbamoyl]-4-methoxyphenyl}carbamoyl)-3-

fluorophenyl]iminomethyl}piperidine-4-carboxamide

HN
N
Weasl
© F OOﬁD\ OMe
NH
4/

The titled compound was made by the procedure similar to that described in example 1.
MS found for CaoHsFNsO, as (M+H)': 542.2.

Example 30
[4-({[3-(dimethylamino)propyljmethylamino}iminomethyl)-2-fluorophenyl]-N-{2-[N-(4-
ethynylphenyl)carbamoyl]-4-methoxyphenyl}carboxamide

NH

P

The titled compound was made by the procedure similar to that described in example 1.
MS found for CaoH3:FN5O3as (M+H)": 530.2.

Example 31
N-{2-[N-(4-ethynylphenyl}carbamoyl]-4-methoxyphenyl}[2-fluoro-4-
(iminopiperidylmethyl)phenyljcarboxamide
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HN
N
N
F gﬁD\oue
NH
V4

The titied compound was made by the procedure similar to that described in example 1.

MS found for C,oH,;FN4O3as (M+H)": 499.2.

Example 32
4-(N-{2-[N-(4-ethynylphenyl)carbamoyl]-4-methoxyphenyl}carbamoyl)-3-

fluorobenzenecarboxamidine

HN

The titled compound was made by the procedure similar to that described in example 1.

MS found for CosH1oFN,O; as (M+H)™: 431.2.

Scheme 2

NH NH,
\I/ H H
— > Br N | Ng S & N | Ny
)

0

0
NH NH
NH Ry =
N
\ N \ N
N Y
o \ cl c
9 8 7

Example 33
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{4-[(dimethylamino)iminomethyl]-2-fluorophenyl}-N-{2-[N-(5-chloro(2-pyridyl))carbamoyl)-4-
ethynylphenyl}carboxamide (9)

N
N
/*QY“
BOW

Step 1:
To a solution of 2-amino-5-chloropyridine (6.4 g, 50 mmol) in anhydrous THF (60 mL) at

~78°C was added Lithium bis(trimethyisilyl)amide (1N solution in THF, 100 mL) via a double
ended needle. The mixture was stirred at —78°C for 30 min. To this solution, a suspension of 5-
bromoisatoic anhydride (12.1 g, 50mmol) in anhydrous THF (60 mL) was added via a double
ended needle. The mixture was stirred at —78°C for 20 min and then warmed up to rt and stirred
for 3 h. The reaction was quenched with sat. NH4CI (100 mL). The organic layer was diluted with
EtOAc, washed with sat. NaHCO,, sat. NaCl, 1N HCI, sat NaCl, dried and evaporated to give
compound 5 as an offwhite solid (12 g, 73.6%). 'H NMR (DMSO-ds, 400 MHz): & 10.77 (s, 1H),
8.39 (d, 1H), 8.07 (d, 1H), 7.9 (dd, 1H), 7.84 (d, 1H), 7.3 (dd, 1H), 6.7 (dd, 1H), 6.5 (s, 2H).

Step 2:

To a solution of compound 5 (5.0 g, 15 mmol) in BuNH, (20 mL) was added
tetrakis(triphenylphosphine)Pd(0) (520 mg, 0.45 mmol), Cul (57 mg, 0.45 mmol) and
(trimethyisilyl)acetylene (2.94 g, 30 mmol). The mixture was stirred under reflux for 2 h, then
cooled down to rt. To the mixture was added water and EtOAc. The organic layer was washed
with 1 N HCI, sat. NaCl, sat NaHCO3;, and sat. NaCl again, dried and evaporated. The crude
product was passed through a short plug of silica gel to give compound 6 (4.8 g, 91%). MS found
for C17H15sCIN;OSias (M+H)"™: 344.1.

Step 3:

To a suspension of 4-cyano-2-fluoro benzoic acid (650 mg, 3.9 mmot) in CH,Cl, (20 mL)
were added 2 drops of DMF and oxalyl chioride (0.7 mL, 7.8 mmol). The mixture was stirred at rt
overnight and became a clear solution. The volatile was evaporated to dryness to give 4-cyano-2-
fluoro-bezoyl chloride. To a solution of compound 6 (900 mg, 2.62 mmol) in THF (10 mL) was
added a THF solution of 4-cyano-2-fluoro-bezoy! chloride. The mixture was stirred for 1 h, and
concentrated. The residue was dissolved in EtOAc, washed with sat NaHCO,; and water. The
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organic layer was dried and evaporated to give compound 7 (1.2 g, 94% yield). MS found for
Cz5HmC|FN40zSiaS (M+H)¢Z 491.1.

Step 4:

To a solution of compound 7 (1.2 g, 2.4 mmol) in THF (10 mL) was added
tetrabutylammonium fluoride (1N solution in THF, 2.6 mL). The mixture was stirred for th and
concentrated. The residue was dissolved in EtOAc, washed with water, dried and evaporated to
give compound 8 (1.0 g, 100% yield). MS found for C,,H44CIFNsO2 as (M+H)": 419.1.

Step 5:
From compound 8, following the procedure similar to that described in-Step 4, Example
1, the titled compound 9 was prepared. MS found for C24H;gCIFNsO, as (M+H)": 464.1.

Example 34
N-{2-[N-(5-chloro(2-pyridyl))carbamoyl]-4-ethynylphenyl}[2-fluoro-4-(1-methyl(2-imidazolin-2-
yl))phenyllcarboxamide '

ct
The titled compound was made by the procedure similar to that described in example 33.
MS found for Co5H49CIFNsO, as (M+H)*: 476.1.

Example 35
Ethyl 1-{[4-(N-{2-[N-(5-chloro(2-pyridyl))carbamoyl]-4-ethynylphenyi}carbamoyl)-3-
fluorophenyl]iminomethyl}piperidine-4-carboxylate

HN
N
Eto R
o F
A
NH

o]
o]
=

The titled compound was made by the procedure similar to that described in example 33.
MS found for CaoHo7CIFNsO,4 as (M+H)": 576.1.

C
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Example 36
Methyt 1-{[4-(N-{2-[N-(5-chloro(2-pyridyl))carbamoyl]-4-ethynyiphenyl}carbamoyl)-3-
fluorophenylliminomethyl}piperidine-4-carboxylate

HN
N
MeO. n
ET T
N
NH

o]
[¢]
o

The titled compound was made by the procedure similar to that described in example 33.
MS found for CooH,sCIFNsO, as (M+H)': 562.2.

(@]

Example 37
1-{[4-(N-{2-[N-(5-chloro(2-pyridyl))carbamoyl]-4-ethynylphenyl}carbamoyl)-3-
fluorophenyljiminomethyl}piperidine-4-carboxylic acid

HN :
N
HO. N
0 F 0
(o] %
NH
~

The titled compound was made by the procedure similar to that described in example 4.
MS found for C,sH,3CIFNsO, as (M+H)': 548.1.

e]

Example 38
1-{[4-(N-{2-[N-(5-chloro(2-pyridyl))carbamoyl}-4-ethynylphenyl}carbamoytl)-3-
fluorophenylliminomethyl}piperidine-4-carboxamide

HN
N
HN "
o F
X
NH

o
O
==

The titled compound was made by the procedure similar to that described in example 33.
MS found for C28H24C|FN503 as (M"'H)’Z 547 1.

(@]
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Example 39
N-{2-[N-(5-chloro(2-pyridyl))carbamoyl]-4-ethynylphenyl}(2-fluoro-4-{[4-
(hydroxymethyl)piperidylliminomethyl}phenyl)carboxamide

HN
H
N
OH F
X
NH

o)
O
=

o
=]

The titled compound was made by the procedure similar to that described in example 33.
MS found for CsH2sCIFNsO3 as (M+H)": 534.1.

Example 40
N-{2-[N-(5-chloro(2-pyridyl))carbamoyl]-4-ethynylphenyl}[2-fluoro-4-
(iminopiperidylmethyl)phenyljcarboxamide
HN .
O‘*QW
H
N
F o]
OﬁD\
NH
cl

The titled compound was made by the procedure similar to that described in example 33.
MS found for C,7H3CIFNsO, as (M+H)': 504.1.

Example 41
[4-({[2-(dimethylamino)ethyl]methylamino}iminomethyl)-2-fluorophenyl]-N-{2-[N-(5-chioro(2-
" pyridyl))carbamoyl]-4-ethynylphenyl}carboxamide

Cl
The titled compound was made by the procedure similar to that described in example 33.
MS found for C,7H,6CIFNgO, as (M+H)': 521.1.
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Example 42
[4-({[3-(dimethylamino)propyllmethylamino}iminomethyl)-2-fluorophenyl}-N-{2-[N-(5-chloro(2-
pyridyl))carbamoyl]-4-ethynyiphenyl}carboxamide

c o
The titled compound was made by the procedure similar to that described in example 33.

MS found for CpsHosCIFNsO, as (M+H)": 535.2.

Example 43

{4-[(dimethylamino)iminomethyl]phenyl}-N-{2-[N-(5-chloro(2-pyridyl))carbamoyl]-4-
ethynylphenyl}carboxamide
NH

L
N
gﬁD\Q

NH

N\
N
/

\ N
[e]
The titled compound was made by the procedure similar to that described in example 33.

MS found for C,4HxCINsO,as (M+H)": 446.1.

Example 44
N-{2-[N-(5-chloro(2-pyridyl))carbamoyl}-4-ethynylphenyl}[4-(1-methyl(2-imidazolin-2-
yl))phenyljcarboxamide

"Opp

Cl
The titied compound was made by the procedure similar to that described in example 33.
MS found for C,sHaCINsO, as (M+H)': 458.1.
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Example 45
Ethyl 1-{[4-(N-{2-[N-(5-chloro(2-pyridyl))carbamoyl]-4-
ethynylphenyl}carbamoyl)phenylliminomethyl}piperidine-4-carboxylate

HN
N
EtO i
)
X
NH

O
O
=

cl

The titled compound was made by the procedure similar to that described in example 33.
MS found for CagH,sCINsO4 as (M+H)": 558.1.

Example 46
Methyl 1-{[4-(N-{2-[N-(5-chloro(2-pyridyl))carbamoyl]-4-
ethynylphenyl}carbamoyl)phenylliminomethyl}piperidine-4-carboxylate
HN .
N
Me B
0 0
0 X
NH

|

The titled compound was made by the procedure similar to that described in example 33.
MS found for CogHo6CIN5O,4 as (M+H)': 544.1.

Cl

Example 47
1-{[4-(N-{2-[N-(5-chloro(2-pyridyl))carbamoyl]-4-
ethynylphenyl}carbamoyl)phenylliminomethyl}piperidine-4-carboxylic acid

HN
N
HO R
! PO
° A
NH
h

]
The titled compound was made by the procedure similar to that described in example 4.
MS found for C,sH24CINsO,4 as (M+H)": 530.1.
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Example 48 _
1-{[4-(N-{2-[N-(5-chloro(2-pyridyl))carbamoyl]-4-
ethynylphenyl}carbamoyl)phenylliminomethyl}piperidine-4-carboxamide

HN
N
HoN R
0
N
NH

¢}
O
S

I

Cl
The titled compound was made by the procedure similar to that described in example 33.
MS found for ngHz{,CleOa as (M"'H)': 529.1.

Example 49
N-{2-[N-(5-chloro(2-pyridyl))carbamoyl]-4-ethynylphenyl}{(4-{[4-
(hydroxymethyl)piperidylliminomethyl}phenyl)carboxamide

HN .
H
N
OH OﬁI:K
O %
NH
=

I
Cc

The titled compound was made by the procedure similar to that described in example 33.
MS found for CgHsCINsOzas (M+H)": 516.1.

Example 50
N-{2-[N-(5-chloro(2-pyridyl))carbamoyl}-4-ethynylphenyl}[4-
(iminopiperidyimethyl)phenyli]carboxamide

HN
H
N
;CK
NH

[¢]
(o]
==

Cl

The titled compound was made by the procedure similar to that described in example 33.
MS found for Cz7H24C]N502 as (M+H)*: 486.1.

129



WO 02/079145 PCT/US02/10523

Example 51
[4-({[2-(dimethylamino)ethyljmethylamino}iminomethyl)phenyl}-N-{2-[N-(5-chloro(2-
pyridyt))carbamoyl]-4-ethynylphenyl}carboxamide

Cl
The titled compound was made by the procedure similar to that described in example 33.
MS found for C27H27C|N502 as (M+H)+: 503.1.

Example 52
[4-({[3-(dimethylamino)propyllmethylamino}iminomethyl)phenyl]-N-{2-[N-(5-chloro(2-
pyridyl))carbamoyi]-4-ethynylphenyl}carboxamide

The titled compound was made by the procedure similar to that described in example 33.
MS found for C,sH20CINgO, as (M+H)": 517.2.
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Scheme 3
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Example 53

{4-[(dimethylamino)iminomethyl])-2-fluorophenyl}-N-{2-[N-(5-chloro(2-pyridyl))carbamoyi]-4-
ethynyl-6-methoxyphenyl}carboxamide (9)

4

Step 1:
To a stirring solution of 2-amino-5-chloropyridine (6.5 g, 51 mmol) and 3-methoxy-2-nitro-

benzoic acid (10.0 g, 50.8 mmol) in anhydrous THF (40 mL) and pyridine (16 mL) at 0°C was

added POCI; (15.3 g, 102 mmol) dropwise. The mixture was stirred at 0°C for 20 min. Water (150
mL) was added and precipitate formed. The solid was collected by filtration, washed with water
and dried to give compound 10 as a white solid (13.6 g, 88%). MS found for C43H,CIN;O4 as
(M+Na)": 319.0.

Step 2:
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To a solution of compound 10 (7.2 g, 23.5 mmol) in 1,4-dioxane (50 mL) and THF (50
mL) at 50°C was added an aqueous solution of Na,S,0, (20 g, 117 mmol in 100 mL water). The
mixture was stirred at 50°C overnight. The two layers were separated. To the organic layer was
added water and precipitate formed. The solid was collected by filtration and washed with water.
After drying in vacuo, 5.4 g of compound 11 was obtained as a yellow solid in 83% yield. MS
found for C43H1,CIN;O, as (M+H)": 278.

Step 3:

To a solution of compound 11 (4.82 g, 17.4 mmol) in toluene (100 mL) at 70°C was
added N-bromosuccinimide (3.3 g, 18.6 mmol) in portions. The mixture was stirred at 70°C —
75°C for 15 min, cooled down and filtered through celite. The filtrate was washed with sat.
NaHCO,, sat. NaCl, dried and evaporated to give the crude compound 12 as dark brown solid
(4.0 g, 65%). 'H NMR (DMSO-ds, 400 MHz): & 10.73 (s, 1H), 8.39 (d, 1H), 8.06 (d, 1H), 7.9 (dd,
1H), 7.56 (d, 1H), 7.04 (d, 1H), 6.24 (s, 2H). MS found for Cy3H,4BrCIN;O, as (M+H)": 355.95,
358.0.

Step 4:

To a solution of compound 12 (3.0 g, 8.4 mmol) in BuNH, (15 mL) was added
tetrakis(triphenylphosphine)Pd(0) (291 mg, 0.25 mmol), Cul (32 mg, 0.17 mmol) and
(trimethylsilyl)acetylene (1.23 g, 12.6 mmol). The mixture was stirred under reflux for 2 h and
cooled down to rt. The mixture was concentrated and passed through a short column of silica gel
to give 3.4 g of compound 13. 'H NMR (DMSO-ds, 400 MHz): & 10.73 (s, 1H), 8.39 (d, 1H), 8.0
(d, 1H), 7.9 (dd, 1H), 7.56 (d, 1H), 6.91 (d, 1H), 6.51 (s, 2H), 3.81 (s, 3H), 0.18 (s, 9H). MS found
for C15H2CIN3O,Sias (M+H)": 374.1.

Step 5:

To a solution of compound 13 (2.6 g, 7.0 mmol) in THF (20 mL) was added 4-cyano-2-
fluoro-bezoyl chloride (1.38 g, 7.5 mmol, prepared according to Step 4, Example 33). The mixture
was stirred for 1 h. It was diluted with EtOAc, washed with sat NaHCO; and water. The organic
layer was dried and evaporated to give compound 14 (2.5 g, 69% yield). MS found for
CsH2,CIFIN,O5Si as (M+H)": 521.

Step 6:
To a solution of compound 14 (2.25 g, 4.3 mmol) in THF (30 mL) was added
tetrabutylammonium fluoride (1N solution in THF, 4.7 mL, 4.7 mmol). The mixture was stirred for

1h, then concentrated. The residue was dissolved in EtOAc, washed with water, dried and
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evaporated. The crude material was triturated with 50% EtOAc/hexane to give compound 15
(1.85 g, 95% yield) as a solid. MS found for C3H,4CIFIN,O3as (M+H)": 449.05.

Step 7:
From compound 15, following the procedure similar to that described in Step 4, Example
1, the titled compound 16 was prepared. MS found for CasH,,CIFNsO3 as (M+H)': 494.1.

Example 54 .
N-{2-[N-(5-chloro(2-pyridyl))carbamoyl}-4-ethynyl-6-methoxyphenyl}[2-fluoro-4-(1-methyi(2-
imidazolin-2-yl))phenyl]carboxamide

Cl
The titled compound was made by the procedure similar to that described in exampie 53.
MS found for CpeH2CIFNsO3 as (M+H)': 506.1.

Example 55
Ethyl 1-{[4-(N-{2-[N-(5-chloro(2-pyridyl))carbamoyl]-4-ethynyl-6-methoxyphenyl}carbamoyl)-3-
fluorophenylliminomethyl}piperidine-4-carboxylate

HN
N OMe
£to R
o F O
o N
NH
9

o]
The titled compound was made by the procedure similar to that described in example 53.

MS found for Cs1HeCIFNsOs as (M+H)": 606.2.

Example 56
Methyl 1-{[4-(N-{2-[N-(5-chloro(2-pyridyl))carbamoyl]-4-ethynyl-6-methoxyphenyl}carbamoyl)-3-

fluorophenyl]iminomethyl}piperidine-4-carboxylate

133



WO 02/079145 PCT/US02/10523

HN
N OMe
MeO. n
o F O
O %
NH
S
5

Cl

The titled compound was made by the procedure similar to that described in example 53.
MS found for CsoH,CIFNsOs as (M+H)': 592.2.

Example 57
1-{[4-(N-{2-[N-(5-chloro(2-pyridyl))carbamoyl]-4-ethynyl-6-methoxyphenyl}carbamoyl)-3-
fluorophenyl]iminomethyl}piperidine-4-carboxylic acid

HN
N OMe
HO. Y
0 F O
0= A
NH
S

Ct
The titled compound was made by the procedure similar to that described in example 4.
MS found for CxgH2sCIFNsOs as (M+H)": 578.1.

Example 58
1-{[4-(N-{2-[N-(5-chloro(2-pyridyl))carbamoyl]-4-ethynyl-6-methoxyphenyl}carbamoyl)-3-

fluorophenylliminomethyl}piperidine-4-carboxamide

HN
N OMe
HoN n
) Fog
A
NH
=
!

[#]
The titled compound was made by the procedure similar to that described in example 53.
MS found for CogH26CIFNgO,4 as (M+H)": 577.1. '

Example 59
N-{2-[N-(5-chloro(2-pyridyl))carbamoyl]-4-ethynyl-6-methoxyphenyl}(2-fluoro-4-{[4-
(hydroxymethyl)piperidyl]iminomethyl}phenyl)carboxamide
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The titled compound was made by the procedure similar to that described in exampie 53.

MS found for C,oH,;CIFNsO, as (M+H)": 564.2.

Example 60
N-{2-[N-(5-chloro(2-pyridyl))carbamoyl]-4-ethynyl-6-methoxyphenyi}[2-fluoro-4-
(iminopiperidylmethyl)phenyljcarboxamide

HN
SasESy
H
N
o N
NH
Q

(@]

The titled compound was made by the procedure similar to that described in example 53.
MS found for C,sHzsCIFNsOzas (M+H)": 534.1.

Example 61
N-{2-[N-(5-chloro(2-pyridyl))carbamoyl]-4-ethynyl-6-methoxyphenyl}[2-fluoro-4-
(iminopiperidyimethyl)phenyl]carboxamide

V4

Cl
The titled compound was made by the procedure similar to that described in example 53.
MS found for C,5HsCIFNgO3 as (M+H)': 551.2.

Exampie 62
[4-({[3-(dimethylamino)propyl]methylamino}iminomethyl)-2-fluorophenyl]-N-{2-[N-(5-chloro(2-
pyridyl))carbamoy!]-4-ethynyl-6-methoxyphenyl}carboxamide
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The titled compound was made by the procedure similar to that described in example 53.
MS found for ngH:;oCIFNaOg as (M"'H)‘: 565.2.

Example 63
N-{2-[N-(5-chloro{2-pyridyl))carbamoyi]-4-ethynyl-6-methoxyphenyl}{4-
[(ethylmethylamino)iminomethyl}-2-fluorophenyl}carboxamide

HN

N OMe
/I H
N
F o]
0 ™~
NH
—
\ N

(@]

The titted compound was made by the procedure similar to that described in example 53.
MS found for CsH,3CIFNsOzas (M+H)™: 508.1.

Example 64
[4-(azetidinyliminomethyl)-2-fluorophenyl}-N-{2-[N-(5-chloro(2-pyridyl))carbamoyl]-4-ethynyl-6-
methoxyphenyl}carboxamide

HN

IO

H

N

F Oﬁ\
O %
NH

!

Ct

The titled compound was made by the procedure similar to that described in example 53.
MS found for C,gH2CIFNsO3as (M+H)™: 506.1.

Example 65
[4-(azetidinylazetidinylidenemethy!)-2-fluorophenyl]-N-{2-[N-(5-chloro(2-pyridyl))carbamoyl]-4-
ethynyl-6-methoxyphenyl}carboxamide
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The titied compound was made by the procedure similar to that described in example 53.

MS found for C,gH26CIFNsOzas M*: 546.1.

Example 66
{4-[(dimethylamino)iminomethyl]phenyl}-N-{2-[N-(5-chloro(2-pyridyl))carbamoyi]-4-ethynyl-6-
methoxyphenyl}carboxamide

NH

¢ =
NH
~
\ N

Cl
The tittled compound was made by the procedure similar to that described in example 53.

MS found for C,5H»,CINsOsas (M+H)': 476.1.

Example 67
N-{2-[N-(5-chloro(2-pyridyl})carbamoyl}-4-ethynyl-6-methoxyphenyl}{4-(1-methyl(2-imidazolin-2-
yl))phenyl]carboxamide

cl

The titled compound was made by the procedure similar to that described in example 53.
MS found for Cz6H2,CINsO3 as (M+H)": 488.1.

Example 68
Ethyl 1-{[4-(N-{2-[N-(5-chloro(2-pyridyl))carbamoyl]-4-ethynyl-6-
methoxyphenyl}carbamoyl)phenyi]iminomethyl}piperidine-4-carboxylate
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The titled compound was made by the procedure similar to that described in example 53.
MS found for C3;H3,CINsOs as (M+H)": 588.2.

Example 69
Methyl 1-{[4-(N-{2-[N-(5-chloro(2-pyridyl))carbamoy!]-4-ethynyl-6-
methoxyphenyl}carbamoyl)phenylliminomethyl}piperidine-4-carboxylate

HN
N OMe
MeO n
o 0
0' %
NH
o

Ct
The titled compound was made by the procedure similar to that described in example 53.
MS found for C3oH,sCINsOs as (M+H)": 574.2.

Example 70
1-{[4-(N-{2-N-(5-chloro(2-pyridyl))carbamoyl}-4-ethynyl-6-
methoxyphenyi}carbamoyl)phenylliminomethyl}piperidine-4-carboxylic acid

HN
N OMe
HO. 4
[¢] . 0
o N
NH
—

Ct
The titled compound was made by the procedure similar to that described in example 4.
MS found for CagHCINsOs as (M+H)": 560.1.

Example 71
1-{[4-(N-{2-[N-(5-chloro(2-pyridyl))carbamoyl}-4-ethynyl-6-
methoxyphenyl}carbamoyl)phenyl]iminomethyl}piberidine-4-carboxamide
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HN
N OMe
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NH
~
@

]
The titted compound was made by the procedure similar to that described in example 53.

MS found for C20H;7CINgO, as (M+H)": 559.1.

Example 72
N-{2-[N-(5-chloro(2-pyridy!l))carbamoyl]-4-ethynyl-6-methoxyphenyl}(4-{[4-
(hydroxymethyl)piperidyljiminomethyl}phenyl)carboxamide

HN
H
N
on OﬁIl:l\
T A
NH

(¢}

The titled compound was made by the procedure similar to that described in example 53.
MS found for CeH2sCINsO4 as (M+H): 546.1.

Example 73
N-{2-[N-(5-chloro(2-pyridyl))carbamoyl]-4-ethynyl-6-methoxyphenyl}[4-
(iminopiperidylmethyl)phenyljcarboxamide

HN .
ON/‘\@\“/ OMe

H

N

[o] %
NH

Q

Cl
The titled compound was made by the procedure similar to that described in example 53.
MS found for CogH26CINsO3 as (M"‘H)‘: 516.1.

Example 74
[4-({[2-(dimethylamino)ethyl]methylamino}iminomethyl)phenyl]-N-{2-[N-(5-chloro(2-
pyridyl))carbamoyl]-4-ethynyl-6-methoxyphenyl}carboxamide
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Cl
The titled compound was made by the procedure similar to that described in example 53.

MS found for C,sH26CINsO3 as (M+H)": 533.2.

Example 75
[4-({[3-(dimethylamino)propylJmethylamino}iminomethyl)phenyl]-N-{2-[N-(5-chioro(2-

pyridyl))carbamoyl]-4-ethynyl-6-methoxyphenyl}carboxamide

HN
\N)‘\OY .

H

J/' N
\N oﬁﬁ\
| o= . A

NH

9

N

cl
The titled compound was made by the procedure similar to that described in example 53.

MS found for CogH31CINgOz as (M+H)": 547.2.

Example 76
N-{2-[N-(5-chloro(2-pyridyl))carbamoyi]-4-ethynyl-6-methoxyphenyl}{4-

[(ethylmethylamino)iminomethyl]phenyl}carboxamide

HN

Ci
The titted compound was made by the procedure similar to that described in example 53.

MS found for CagH24CINsO3 as (M+H)': 490.1.

Example 77
[4-(azetidinyliminomethyl)phenyl]-N-{2-[N-(5-chloro(2-pyridyl))carbamoyl]-4-ethynyl-6-

methoxyphenyl}carboxamide
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HN
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The titled compound was made by the procedure similar to that described in example 53.

MS found for C,H,,CINsOzas (M+H)": 488.1.

Example 78
[4-(azetidinylazetidinylidenemethyl)phenyl}-N-{2-[N-(5-chloro(2-pyridyl))carbamoyl]-4-ethynyl-6-

methoxyphenyl}carboxamide

<
|
TRS,
0
° NH %

Cl
The titled compound was made by the procedure similar to that described in example 53.

MS found for CyH,7CINsOzas M”: 528.1.

Scheme 4
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{4-[(dimethylamino)iminomethyl]phenyl}-N-{4-chloro-2-[ N-(5-ethynyl(2-pyridyl))carbamoyl

Jphenyl}-carboxamide

Cl
0
H
AN 07 “NH
NH
n O
Z
Step 1:

A solution of 2-amino-5-bromopyridine (10.0 g, 58.0 mmol) in 200 mL THF was treated
with NaH (6.00 g, 145 mmol) in several small portions over which time the reaction became
cloudy and yellow — brown. After 30 min 5-chloroisatoic anhydride (12.00 g, 61.0 mmol) was
added resulting in a thick, white suspension. After 40 min the reaction was diluted with water,
filtered and aspirated to dryness affording the desired product as a light violet powder containing
trace impurities (no yield calculated). MS found for C,,HeBrCIN;O as (M+H)': 326.0.

Step 2:
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Aryl bromide 17 (5.00 g, 15 mmol) was combined with Pd(PhCN).CI, (0.18 g, 0.46 mmol),
Cul (0.59 g, 0.31 mmol) and {-BusP (0.23 g, 0.92 mmol) in 15 mL dioxane which was then
degassed with argon for 3 min. The reaction mixture was then treated with trimethylsilylacetylene
(2.6 mL, 18 mmol) and diisopropylamine (3.2 mL, 23 mmol), then stirred overnight at rt during
which time the color changed from beige to black. The following day the mixture was
concentrated, then filtered through a plug of silica gel (2 in x 3 in) and eluted with
dichloromethane. Concentration of the filtrate afforded a brown solid which was used
immediately for Step 3. MS found for C1;H;sN2OSias (M+H)": 344.1.

Step 3:

Aniline 18 (15 mmol theoretical) was diluted with 35 mL of THF then treated with 4-
cyanobenzoyl chloride (2.50 g, 15 mmol) and stirred until the starting aniline was consumed
(TLC). The reaction was then diluted with hexane until a flocculent precipitate was formed. The
solid was then filtered, washed with hexanes and aspirated to dryness affording the desired
product 19 as a brown powder (4.04 g, 56%).

Step 4:

Trimethylsilylalkene 19 (4.02 g, 8.50 mmol) was diluted with 10 mL of THF then treated
with tetrabutylammonium fluoride (1 M solution in THF, 10 mL, 10 mmol) during which time the
reaction changed from a beige suspension to a brown solution. The reaction was stirred until no
starting material was present by TLC, then it was diluted with water (150 mL), the solid filtered,
then washed sequentially with water, methanol and diethyl ether affording 20 (3.03 g, 89%) as a
beige powder. MS found for C,;H,3CIN,O, as (M+H)": 401.1.

Step 5:

Nitrile 20 (1.6 g, 4.0 mmol) was diluted with dioxane (20 mL ) and treated with triethyl
amine (2.2 mL, 16 mmol) then placed under an atmosphere of hydrogen sulfide overnight. Then
next day the reaction was determined to be complete by HPLC then concentrated in vacuo. The
resulting solid was then diluted with acetone (20 mL) and methyl iodide (2.0 mL, 32 mmol), then
refluxed until the starting material was consumed. The resulting imidate was the concentrated to
a yellow powder, then diluted with THF (40 mL) affording an approximately 0.1 M solution.

Dimethyl amine (2 M in THF, 0.5 mL, 1 mmol) and acetic acid (0.44 mL, 1.5 mmol) were
diluted with THF (2mL) and combined with 2.0 mL of the above imidate stock solution (0.2 mmol)
and stirred overnight. The following day the reaction was determined to be complete by HPLC,
then concentrated and the crude oil purified by preparative RP-HPLC affording amidine 4 as a
TFA salt. MS found for C,4H»CINsO, as (M+H)": 446.1.
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Example 80
N-{4-chloro-2-[ N-(5-ethynyl(2-pyridyl))carbamoyl]phenyl}[4-(1-methyl(2-imidazolin-2-yl))phenyl}-
carboxamide
Cl
O
N
\ H
<N/, 07 “NH
N | Y
F

The titled Compound was made by the procedure similar to that described in example 79.
MS found for C,sH20CINsO,as (M+H)": 458.1.

Example 81
N-{2-[ N-(5-ethynyl(2-pyridyl))carbamoyl]-4-chlorophenyl}{4-

(iminopyrrolidinylmethyl)phenyljcarboxamide

OYQ*J?

P

The titied compound was made by the procedure similar to that described in example 79.
MS found for CsH2,CINsO,as (M+H)": 472.1

Example 82
N-{2-[ N-(5-ethynyl(2-pyridyl))carbamoyl}-4-chlorophenyl}{4-
(piperidyiiminomethyl)phenyljcarboxamide
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The titled compound was made by the procedure similar to that described in example 79.
MS found for C7H,4CINsO,as (M+H)': 486.1

Example 83

ethyl 1-{[4-(N-{4-chloro-2-[ N-(5-ethynyl(2-
pyridyl))carbamoyl}phenyl}carbamoyl)phenyl]iminomethyl}-piperidine-4-carboxylate

. cl
0 0
o)‘\O N
H
L N i
07 “NH
NH | N
Z

The titled.compound was made by the procedure similar to that described in example 79.
MS found for 030H28C|N504 as (M"’H)’: 558.2.

Example 84
1-{[4-(N-{4-chloro-2-[ N-(5-ethynyl(2-pyridyl))carbamoyl]phenyl}carbamoyl)phenyljiminomethyl}-

piperidine-4-carboxamide
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The titled compound was made by the procedure similar to that described in example 79.
MS found for C25H250|N603as (M+H)+: 529.1. ’

Example 85
{4-[(N-ethylmethylamino)iminomethyl]phenyl}-N-{4-chloro-2-[ N-(5-ethynyl(2-pyridyl))carbamoyl

Jphenyl}-carboxamide

Cl
0O

Iz

NH NN

The titted compound was made by the procedure similar to that described in example 79.
MS found for C25H22C|N502as (M+H)’: 460.1.

Example 86
{4-[(N-methylpropylamino)iminomethyl]phenyl}-N-{4-chloro-2-[ N-(5-ethynyl(2-pyridyl))carbamoyl

Jphenyl}-carboxamide

0
N
(A “
0% ™NH
NH
N

I F

Cl

146



WO 02/079145 PCT/US02/10523

The titled compound was made by the procedure similar to that described in example 79.
MS found for C,sH2,CINsO as (M+H)": 474.1.

Example 87
{4-[Azetidinylazetidinylidenemethy]phenyl}-N-{4-chloro-2-[ N-(5-ethynyl(2-pyridyl))carbamoyl
Jphenyl}-carboxamide

cl
o
N
O "
I 07 NH
N | NN

-+

<&

Z

The titted compound was made by the procedure similar to that described in example 79.
MS found for CsH2sCINsO, as (M)*: 498.2.

Example 88
[4-({[2-(dimethylamino)ethylJmethylamino}iminomethyl)phenyl]-N-{4-chloro-2-[ N-(5-ethynyl(2-
pyridyl))carbamoyljphenyl}carboxamide

Cl

Z
Iz
(]
z
I

NH

The titled compound was made by the procedure similar to that described in examplé 79.
MS found for C27H,,CINgO, as (M+H)": 503.2.

Example 89
{4-[(N-methyl-2-propynylamino)iminomethyl]phenyl}-N-{4-chloro-2-[ N-(5-ethynyl(2-
pyridyl))carbamoyl Jphenyl}-carboxamide
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The titled compound was made by the procedure similar to that described in example 79.
MS found for C26H20CINsO, as (M+H)": 470.1.

Example 90
{4-[(N-methyl-2-cyanoethylamino)iminomethyllphenyl}-N-{4-chloro-2-[ N-(5-ethynyl(2-
pyridyl))carbamoyl! Jphenyl}-carboxamide

c
0
N
Il N
rlq H
07 “NH
NH | N

A

The titled compound was made by the procedure similar to that described in example 79.
MS found for C,H21CINGO, as (M+H)": 457.3.

Example 91
{4-[(dimethylamino)iminomethyl]-2-fluorophenyl}-N-{4-chloro-2-[ N-(5-ethynyl(2-pyridyl))carbamoyl
Iphenyl}-carboxamide
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The titlted compound was made by the procedure similar to that described in example 79.
MS found for CpsH1sCIFNsO, as (M+H)": 464.1.

Example 92
N-{2-[ N-(5-ethynyl(2-pyridyl))carbamoyl]-4-chlorophenyl}{4-(iminopyrrolidinylmethyi)-2-

fluorophenyljcarboxamide

Cl

J
Iz

(@)

=z

I

NH N

The titled compound was made by the procedure similar to that described in example 79.
MS found for CosH2CIFNsO, as (M+H)™: 490.1

Example 93
ethyl 1-{[4-(N-{4-chioro-2-[ N-(5-ethynyl(2-pyridyl))carbamoyl]phenyl}carbamoyl)-3-

fluorophenyljiminomethyl}piperidine-4-carboxylate
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The titled compound was made by the procedure similar to that described in example 79.
MS found for C3Ho,CIFNsO, as (M+H)": 576.2.

Example 94
1-{[4-(N-{4-chloro-2-[ N-(5-ethynyl(2-pyridyl))carbamoyl]phenyl}carbamoyl)-3-
fluorophenylliminomethyl}piperidine-4-carboxamide

cl
o} F O
H,N N
H
N
07 “NH
NH |\N
F

The titted compound was made by the procedure similar to that described in example 79.
MS found for CsH2sCIFNgO; as (M+H)": 547.1.

Example 95
N-{4-chloro-2-{ N-(5-ethynyl(2-pyridyl))carbamoyl]phenyl}[4-(1-methyl(2-imidazolin-2-yl))-2-
fluorophenyi]-carboxamide
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cl
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The titled compound was made by the procedure similar to that described in example 79.
MS found for C,sH19CIFNsO, as (M+H)": 476.1.

Example 96
{4-[(N-methyl(phenylmethyl)amino)iminomethyl]-2-fluorophenyl}-N-{4-chloro-2-[ N-(5-ethynyl(2-
pyridyl))carbamoyl Jphenyl}-carboxamide

Cl

NH N

The titled compound was made by the procedure similar to that described in example 79.
MS found for CsH3sCIFNsO, as (M+H)™: 540.1.

Example 97
{4-[(N-(2-methoxyethyl)methylamino)iminomethyl]-2-fluorophenyl}-N-{4-chloro-2-[ N-(5-ethynyl(2-

pyridyl))carbamoyl |phenyl}-carboxamide
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The titled compound was made by the procedure similar to that described in example 79.

MS found for C6H23CIFNsO3 as (M+H)™: 508.1.

Example 98

{4-{(N-methyl(furanylmethyl)amino)iminomethyl}-2-fluorophenyl}-N-{4-chloro-2-[ N-(5-ethynyl(2-

pyridyl))carbamoyl Jphenyl}-carboxamide

Cl
F 0
N
O
6} (0] NH
NH | Y
Va

The titled compound was made by the procedure similar to that described in example 79.

MS found for CsH,,CIFNsO3 as (M+H)™: 530.1.

Example 99

N-{4-chloro-2-[ N-(5-ethynyl(2-pyridyl))carbamoyl]phenyl}[4-(1-(2-hydroxyethyl)(2-imidazolin-2-

yl))-2-fluorophenyl]-carboxamide
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The titled compound was made by the procedure similar to that described in example 79.
MS found for CogH2,CIFNsO;3 as (M+H)": 506.1.

Example 100
N-{4-chloro-2-[ N-(5-ethynyl(2-pyridyl))carbamoyl]phenyl}[4-(1-propyl(2-imidazolin-2-yl))-2-
fluorophenyl]-carboxamide

Cl

D

The titled compound was made by the procedure similar to that described in example 79.
MS found for C,;H2sCIFNsO, as (M+H)": 504.1.

Example 101
{4-[(N-(2-[1,3]Dioxolan-2-yl-ethyl)methylamino)iminomethyl]-2-fluorophenyl}-N-{4-chloro-2-[ N-(5-

ethynyl(2-pyridyl))carbamoy! Jphenyl}-carboxamide
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The titled compound was made by the procedure similar to that described in example 79.

MS found for Co3H,sCIFNsO, as (M+H)’: 550.2.

Example 102

1-{[4-(N-{4-chloro-2-[ N-(5-ethynyl(2-pyridyl))carbamoyl]phenyl}carbamoyl)-3-
fluorophenyljiminomethyl}-4-phenylpiperazine

pd

cl
NH
Y
I

{

LA

N/ﬁ N
H
NH

The titled compound was made by the procedure similar to that described in example 79.

MS found for C3,HasCIFNGO, as (M+H)™: 581.2.

Scheme 5
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Example 103

{4-[(dimethytamino)iminomethyl]phenyl}-N-{4-methoxy-2-[ N-(5-ethynyl(2-pyridyl})carbamoyl
Jphenyl}-carboxamide

o) ~N
| N
- 07 “NH
NH N
l S
Step 1:

A stirring solution of 2-amino-5-bromopyridine (50 g, 290 mmol) in dioxane (300 mL) was
treated with Pd(PhCN), (3.20 g, 8.70 mmo!) and Cul (1.44 g, 7.60 mmol), then degassed with
argon for 3 minutes. The solution was then treated with PBus (4.20 g, 17.4 mmol), trimethylsilyl
acetylene (48 mL, 346 mmol) and finally diisopropylamine (30.0 mL, 436 mmol) was added
dropwise to the light beige suspension which changed to orange and finally dark brown as the
reaction progressed. After one hour the reaction was concentrated to a volume of approximately
70 mL then filtered through a plug of silica gel and eluted with 2 L of diethyi ether. This was then
concentrated at which time the desired product crystallized. The crystals were then diluted with
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hexanes (to aid in transfer), fitered and washed with hexanes affording 40 g (73%) of 22 as beige
crystalline solid. MS found for C4oH14N2Si as (M+H)*: 191.1.

Step 2:

Aniline 22 (10.00 g, 53 mmol) was dissolved in pyridine (20 mL), cooled to 0°C, then
treated with POCI; dropwise during which time the reaction changed from colorless to light
orange. The reaction was stirred 10 min then diluted with 10 volumes of water and 10 mL triethyl
amine to give a light orange, filterable precipitate which was collected and dried overnight by
aspiration (14.77 g, 76%). 'H NMR (DMSO-ds, 400 MHz): & 11.31 (s, 1H), 8.41 (s, 1H), 8.16 (m,
2H), 7.92 (m, 1H), 7.19 (m, 2H), 3.88 (s, 3H), 0.21 (s, 9H).

Step 3:

Nitroarene 23 (8.6 g, 23 mmol) was dissolved in ethyl acetate (50 mL) then treated with
tin(ll) chloride dihydrate (21 g, 93 mmol) and heated to 60°C for 30 min at which time if was found
to be complete by TLC. The reaction was cooled to rt then treated slowly with saturated aqueous
K,CO; until no more precipitate formed. The mixture was then filtered through a pad of celite and
concentrated in vacuo affording the desired aniline (24) as an orange semisolid (7.32 g, 94%).
MS found for CygH2:N30,Si as (M+H)": 340.1.

Step 4:

Aniline 24 (3.24 g, 9.56 mmol) was dissolved in THF (30 mL) and treated with 4-
. cyanobenzoyl chloride (1.73 g, 10.5 mmol) in one portion. After one hour the reaction was
concentrated and diluted with a 1:1 mixture of diethyl ether and hexanes (50 mL) and filtered
affording a quantitative yield of the desired amide as an orange solid. MS found for CzsH24N4O3Si
as (M+H)": 469.2.

Step 5:

From compound 25, following a procedure similar to that described in Step 4, Example
79, the titlied compound 26 was prepared. MS found for CzsHgN4Os as (M+H)": 396.1.
Step 6:

From compound 26, following a procedure similar to that described in Step 5, Example
79, the titled compound 27 was prepared. MS found for CsH23NsO; as (M+H)": 442.1.

Example 104
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{4-[(dimethylamino)iminomethyi]phenyl}-N-{4-methoxy-2-[ N-(5-ethynyl(2-pyridyl))carbamoyl

Jphenyl}-carboxamide

The titled compound was made by the procedure similar to that described in Example
103. MS found for C,gH,3Ns05 as (M+H)": 454.2,

Example 105
N-{2- N-(5-.ethynyl(2-pyridyl))carbamoyl]-4-methoxyphenyl}'[4-
(iminopyrrolidinylmethyl)phenyl]carboxamide

Iz

Ch
o) NH

NH

The titled compound was made by the procedure similar to that described in Example
103. MS found for C,;H2sNsO5 as (M+H)": 468.2.

Example 106
N-{2-[ N-(5-ethynyl(2-pyridyl))carbamoyl]-4-methoxyphenyl}{4-
(iminopiperidylmethyl)phenyl]carboxamide
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The titted compound was made by the procedure similar to that described in Example
103. MS found for Co5Hz/NsO3 as (M+H)": 482.2.

Example 107
ethyl 1-{[4-(N-{4-methoxy-2-[ N-(5-ethynyl(2-
pyridyl))carbamoyl]phenyl}carbamoyl)phenyljiminomethyl}-piperidine-4-carboxyliate

o
(o] 0 ~
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L N H
07 “NH
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Z

The titled compound was made by the procedure similar to that described in Example
103. MS found for C3;H3;NsOs as (M+H)": 554.2.

Example 108
{4-[(dimethylamino)iminomethyl}-2-fluorophenyl}-N-{4-methoxy-2-[ N-(5-ethynyl(2-

pyridyl))carbamoyl Jphenyl}-carboxamide
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The titled compound was made by the procedure similar to that described in Example
103. MS found for C5H2,FNsO; as (M+H)": 460.1.

Example 109

N-{4-methoxy-2-[ N-(5-ethynyl(2-pyridyl))carbamoyl]phenyl}[4-(1-methyl(2-imidazolin-2-y))-2-

fluorophenyl]-carboxamide

F O RN
N
[ H
<N/| 0% “NH
N
()
A

The titled compound was made by the procedure similar to that described in Example
103. MS found for CsH22FNsO3 as (M+H)": 472.2.

Example 110

N-{2-[ N-(5-ethynyl(2-pyridyl))carbamoyl]-4-methoxyphenyl}{4-(iminopyrollidinylmethyl)-2-

fluorophenyl]carboxamide
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The titled compound was made by the procedure similar to that described in Example
103. MS found for C7H,4FNsO; as (M+H)": 486.2.

Example 111
N-{2-[ N-(5-ethynyl(2-pyridyl))carbamoyl]-4-chlorophenyl}{4-(iminopiperidinylmethyl)-2-

fluorophenyl]jcarboxamide

. 0
F 0 ~
@ 3
H
N
O NH
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)

a

The titled compound was made by the procedure similar to that described in Example

103. MS found for CsH,6FNsO; as (M+H)": 500.2.

Example 112
ethyl 1-{[4-(N-{4-methoxy-2-[ N-(5-ethynyl(2-pyridyl))carbamoyl]phenyl}carbamoyl)-3-

fluorophenylliminomethyl}piperidine-4-carboxylate

0
0 F O ~
0 N
L H
07 "NH
NH

NN

P
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The titled compound was made by the procedure similar to that described in Example
103. MS found for C3,H3oFNsOs as (M+H)": 572.2.

Example 113
{4-[(N-methylethylamino)iminomethyl]-2-fluorophenyl}-N-{4-methoxy-2-[ N-(5-ethynyl(2-

pyridyl))carbamoyl Jphenyl}-carboxamide

NH ~n

The titled compounc was made by the procedure similar to that described in Example

103. MS found for CagH4FNsO3 as (M+H)": 474.2.

Example 114
{4-[(N-propylmethylamino)iminomethyl]-2-fluorophenyl}-N-{4-methoxy-2-[ N-(5-ethynyl(2-

pyridyl))carbamoyl Jphenyl}-carboxamide

NH
N

The titled compound was made by the procedure similar to that described in Example

103. MS found for C,;H,6FNsO3 as (M+H)™: 488.2.

Example 115
{4-[Azetidinyiminomethyi]-2-fluorophenyl}-N-{4-methoxy-2-[ N-(5-ethynyl(2-pyridyl))carbamoy!

Jphenyl}-carboxamide
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The titled compound was made by the procedure similar to that described in Example
103. MS found for CoeH,FN5sO5 as (M+H)": 473.1.

Scheme 6
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Example 116

{4-[(dimethylamino)iminomethyl]phenyl}-N-{6-methoxy-2-[ N-(5-ethynyl(2-pyridyl))carbamoyl
Jphenyl}-carboxamide
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Step 1:

From 2-amino-5-bromopyridine and 3-methoxy-2-nitrobenzoic acid, following the
procedure similar to that described in Step 2, Example 103, the titled compound 28 was
prepared. 'H NMR (DMSO-de, 400 MHz): & 11.41 (s, 1H), 8.48 (s, 1H), 8.00 (s, 2H), 7.64 (t, 1H),
7.49 (d, 1H), 7.39 (d, 1H), 3.84 (s, 3H).

Step 2:

Nitrobenzamide 28 (15.83 g, 45 mmol) was diluted with THF (150 mL), dioxane (150 mL),
and water (225 mL). To the stirring solution was added sodium hydrosulfite (39.0 g, 225 mmol)
and the mixture heated to 60°C for 3 hrs. The reaction mixture was then diluted with ca. 500 mL
of water and filtered. The solids were then diluted with aq sodium bicarbonate and extracted
thrice with ethyl acetate, the combined organic fractions then dried over magnesium sulfate. After
filtration of the drying agent the solution was concentrated affording desired aniline 29 (10.76 g,
74%) as an off white solid. MS found for Cy3H12BrN;O, as (M+H)": 322.0.

Step 3: )

Aniline 29 (6.00 g, 19 mmol) was diluted with n-butylamine (30 mL) and
trimethylsilylacetylene (6 mL, 38 mmol), then degassed with argon for 3 min.
Tetrakis(triphenylphosphine)Pd(0) (0.14 g, 0.12 mmol) was then added and the reaction refluxed
overnight. The next day the reaction was recharged with trimethyisilylacetylene (6 mL, 38 mmol)
and heated overnight. The following day the starting material was completely consumed and the
reaction was concentrated, partitioned between water and ethyl acetate, separated, and the
organic phase concentrated. The crude brown oil was then purified by filtration through a 4 in. x 2
in. plug of silica ge! eluted with 15% ethyl acetate / hexanes affording alkyne 30 (1.69 g) in 26%
yield. MS found for C1gHzN30,Si as (M+H)": 340.2.

Step 4:
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From compound 30, following a procedure similar to that described in Step 3, Example
79, the titled compound 31 was prepared. MS found for C,6H24N4O3Si as (M+H)": 469.2.

Step 5:
From compound 31, following a procedure similar to that described in Step 4, Example
79, the titted compound 32 was prepared. MS found for C,3H16N+O3 as (M+H)": 397.0.

Step 6:
From compound 32, following a procedure similar to that described in Step 5, Example
79, the titled compound 33 was prepared. MS found for CpsHxNsO5 as (M+H)": 442.1.

Example 117
{4-[(dimethylamino)iminomethyl]phenyi}-N-{6-methoxy-2-[ N-(5-ethynyl(2-pyridyl))carbamoyl
Iphenyl}-carboxamide

Iz

The titled compound was made by the procedure similar to that described in Example
116. MS found for Cy7H26NsO3 as (M+H)": 454.1.

Example 118
- N-{2-[ N-(5-ethynyl(2-pyridyl))carbamoyi]-6-methoxyphenyl}[4-
(iminopyrrolidinyimethyl)phenyljcarboxamide
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The titled compound was made by the procedure similar to that described in Example

116. MS found for C,;H25NsO5 as (M+H)*Z 468.1.

Example 119 )
N-{2-[ N-(5-ethynyl(2-pyridyl))carbamoyl]-6-methoxyphenyi}[4-
(iminopiperidylmethyl)phenyllcarboxamide

Q
Iz

@]

z

I

NH

The titled compound was made by the procedure similar to that described in Example
116. MS found for C,sH7NsO3 as (M+H)": 482.2.

Example 120
ethyl 1-{[4-(N-{6-methoxy-2-[ N-(5-ethynyl(2-
pyridyl))carbamoyl]phenyl}carbamoyl)phenyl]iminomethyl}-piperidine-4—carboxylate
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The titled compound was made by the procedure similar to that described in Example

116. MS found for C34H31Ns05 as (M+H)*Z 554.2.

Example 121
{4-[(N-ethylmethylamino)iminomethyljphenyl}-N-{6-methoxy-2-[ N-(5-ethynyl(2-pyridyl))carbamoy!

Jphenyl}-carboxamide

0
)
N
L H
~~ 0% “NH
NH
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The titted compound was made by the procedure similar to that described in Example
116. MS found for C,gHsNsO5 as (M+H)": 456.1.

Example 122
{4-[(N-methylpropylamino)iminomethyl]phenyl}-N-{6-methoxy-2-[ N-(5-ethynyl(2-

pyridyt))carbamoyl ]Jphenyl}-carboxamide
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The titled compound was made by the procedure similar to that described in Example

116. MS found for C,;H,;NsOs as (M+H)": 470.2.

Example 123
{4-[Azetidinyliminomethyl)phenyl}-N-{6-methoxy-2-[ N-(5-ethynyl(2-pyridyt))carbamoy! Jphenyl}-
carboxamide
o
0
N
o\ "
0~ “NH
NH | Y
e

The titled compound was made by the procedure similar to that described in Example

116. MS found for CzeH23N503 as (M"'H)‘: 454 1.

Example 124
{4-[Azetidinylazetidinylidenemethy]phenyl}-N-{6-methoxy-2-[ N-(5-ethynyl(2-pyridyl))carbamoyi

Jphenyl}-carboxamide
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The titled compound was made by the procedure similar to that described in Example

116. MS found for CxoH,sNsO3 as (M)™: 494.1.

Example 125
[4-({[2-(dimethylamino)ethyl]methylamino}iminomethy!)phenyl]-N-{6-methoxy-2-[ N-(5-ethynyl(2-

pyridyt))carbamoyl]phenyl}carboxamide

o
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\N/ N
T
N
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 a

The titled compound was made by the procedure similar to that described in Example

116. MS found for CsH3NsO3 as (M+H)": 499.2.

Example 126
{4-[(N-methyl-2-propynylamino)iminomethyl)phenyl}-N-{6-methoxy-2-[ N-(5-ethynyl(2-

pyridyl))carbamoyl Jphenyl}-carboxamide
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The titled compound was made by the procedure similar to that described in Example

//

116. MS found for Cz;H,3NsO3 as (M+H)": 466.1.

Scheme 7
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Example 127

{4-[(dimethylamino)iminomethyl]phenyl}-N-{4-chloro-6-methoxy-2-[ N-(5-ethynyl(2-
pyridyl))carbamoyl Jphenyl}-carboxamide
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Step 1:

From amine 22 and 3-methoxy-2-nitrobenzoic acid, following the procedure similar to that
described in Step 2, Example 103, the titled compound 34 was prepared. 'H NMR (DMSO-d,
400 MHz): & 11.49 (s, 1H), 8.03 (m, 1H) 7.95 (m, 1H), 7.75 (m, 1H), 7.63 (m, 1H), 7.49 (m, 1H),
7.40 (m, 1H) 3.89 (s, 3H), 0.18 (s, 9H).

Step 2:
From compound 34, following the procedure similar to that described in Step 2, Example
116, the titled compound 30 was prepared. MS found for CgH2;N3O,Si as (M+H)": 340.0.

Step 3:

Aniline 30 (6.25 g, 19.4 mmol) was diluted with toluene (80 mL), treated with N-
chlorosuccinamide (2.71 g, 20.3 mmol) and heated to 60°C for 2 hrs during which time the
appearance of the reaction changed from a light orange suspension to dark orange and finally
black. ;The mixture was then concentrated and purified by filtration through a piug of silica gel (3
in. x 2 in.) eluting with dichloromethane affording 5.7 g (83%) of 35 as a beige solid. MS found for
C1gH2CIN30,Si as (M+H)": 374.0.

Step 4:
From compound 35, following the procedure similar to that described in Step 3, Example
79, the titled compound 36 was prepared. MS found for CagH23CIN4O3Si as (M+H)": 503.1.

Step 5:
From compound 36, following the procedure similar to that described in Step 4, Example
79, the titled compound 37 was prepared. MS found for C23HsCINsOz as (M+H)": 431.1.

Step 6:

From compound 37, following the procedure similar to that described in Step 5, Example
79, the titled compound 38 was prepared. MS found for CsH3NsO3z as (M+H)": 476.0.
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Example 128
N-{4-chloro-6-methoxy-2-[ N-(5-ethynyl(2-pyridyl))carbamoyl]phenyl}{4-(1-methyl(2-imidazolin-2-

yh))phenyl]-carboxamide
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The titled compound was made by the procedure similar to that described in Example

127. MS found for C6H2,CINsO3 as (M+H)": 488.1.

Example 129
N-{2-[ N-(5-ethynyl(2-pyridyl))carbamoyl}-4-chloro-6-methoxyphenyl}[4-

(iminopyrrolidinylmethyl)phenyljcarboxamide

&) Cl
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The titted compound was made by the procedure similar to that described in Example

127. MS found C37H2CINsO5 as (M+H)": 502.1.

Example 130
N-{2-[ N-(5-ethynyl(2-pyridyl))carbamoyl]-4-chloro-6-methoxyphenyl}[4-

(iminopiperidylmethyl)phenyljcarboxamide
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The titled compound was made by the procedure similar to that described in Example
127. MS found for C,sH26CINsO; as (M+H)™: 516.1.

Example 131
ethyl 1-{[4-(N-{4-chloro-6-methoxy-2-[ N-(5-ethynyl(2-
pyridyl))carbamoyl]phenyl}carbamoyl)phenyl]iminomethyl}-piperidine-4-carboxylate
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The titled compound was made by the procedure similar to that described in Example
127. MS found for C3;H3CINsOs as (M+H)": 588.2.

Example 132
1-{[4-(N-{4-chloro-6-methoxy-2-[ N-(5-ethynyl(2-
pyridyl))carbamoyljphenyl}carbamoyl)phenyljiminomethyl}-piperidine-4-carboxylic acid
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The titled compound was made by the procedure similar to that described in Example
127. MS found for CoH»CINsOs as (M+H)": 560.1

Example 133
{4-[(N-ethylmethylamino)iminomethyl]phenyl}-N-{4-chloro-6-methoxy-2-[ N-(5-ethynyl(2-

pyridyl))carbamoyl Jphenyl}-carboxamide
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The titled compound was made by the procedure similar to that described in Example
127. MS found for CsH,4CINsO3 as (M+H)™: 490.1

Example 134
{4-[(N-methylpropylamino)iminomethyl]phenyf}-N-{4-chloro-6-methoxy-2-[ N-(5-ethynyl(2-

pyridyl))carbamoyl Jphenyl}-carboxamide
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The titled compound was made by the procedure similar to that described in Example

127. MS found for C7H»CINsO3 as (M+H)": 504.1.

Example 135
{4-[Azetidinylazetidinylidenemethy]}phenyl}-N-{4-chloro-6-methoxy-2-[ N-(5-ethynyl(2-

pyridyl))carbamoyl Jphenyl}-carboxamide
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The titled compound was made by the procedure similar to that described in Example

127. MS found for C29H27ClN503 as (M)+: 528.1.

Example 136
1-{[4-(N-{4-chloro-6-methoxy-2-[ N-(5-ethynyl(2-
pyridyl))carbamoyl]phenyl}carbamoyl)phenyl]liminomethyl}-piperidine-4-carboxamide
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The titled compound was made by the procedure similar to that described in Example

127. MS found for C2sH2;CINgO, as (M+H)": 559.2.

Example 137
{4-[(dimethylamino)iminomethyl]-2-fluorophenyl}-N-{4-chloro-6-methoxy-2-[ N-(5-ethynyl(2-

pyridyl))carbamoyl Jphenyl}-carboxamide
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The titled compound was made by the procedure similar to that described in Example
127. MS found for C,5H2CIFNsO3 as (M+H)": 494.1.

Example 138
N-{4-chloro-6-methoxy-2-[ N-(5-ethynyl(2-pyridyl))carbamoyi]phenyl}[4-(1-methyl(2-imidazolin-2-

yl))-2-fluorophenyl]-carboxamide
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The titled compound was made by the procedure similar to that described in Example

127. MS found for C6H2,CIFNsO3 as (M+H)": 506.1.

Example 139
N-{2-[ N-(5-ethynyl(2-pyridyl))carbamoyl}-4-chloro-6-methoxyphenyl}[4-(iminopyrrolidinylmethyl)-

2-fluorophenyljcarboxamide
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The titled compound was made by the procedure similar to that described in Example

127. MS found for C27H23CIFNsO; as (M+H)": 520.1.

Example 140
N-{4-chloro-6-methoxy--2-[ N-(5-ethynyl(2-pyridyl))carbamoyl]phenyl}{4-(1-methyl(2-imidazolin-2-

yl))2-fluorophenyl]-carboxamide
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The titled compound was made by the procedure similar to that described in Example

127. MS found for C,HsCIFNsO5 as (M+H)™: 534.1.

Example 141
ethyl 1-{[4-(N-{4-chloro-6-methoxy-2-[ N-(5-ethynyl(2-pyridyl))carbamoyllphenyl}carbamoyl)-2-

fluorophenylliminomethyl}-piperidine-4-carboxylate
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The titled compound was made by the procedure similar to that described in Example
127. MS found for C31H»CIFNsOs as (M+H)*: 606.2.

Example 142
1-{[4-(N-{4-chloro-6-methoxy-2-[ N-(5-ethynyl(2-pyridyl))carbamoyllphenyl}carbamoyl)-2-

fluorophenylliminomethyl}-piperidine-4-carboxylic acid
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The titled compound was made by the procedure similar to that described in Example

127. MS found for CxgH,sCIFNsO5 as (M+H)": 578.1.

Example 143
{4-[azetidinyliminomethyl}-2-fluorophenyl}-N-{4-chloro-6-methoxy-2-[ N-(5-ethynyl(2-

pyridyl))carbamoyl Jphenyl}-carboxamide

o} Cl
F O
N
T "
o) NH
NH l NN
Va

The titled compound was made by the procedure similar to that described in Example

127. MS found for CpgH» CIFNsO3 as (M+H)"™: 506.1.

Example 144
{4-[Azetidinylazetidinylidenemethy]-2-fluorophenyl}-N-{4-chloro-6-methoxy-2-[ N-(5-ethynyl(2-

pyridyl))carbamoyl Jphenyl}-carboxamide
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&} Cl

Iz

The titled compound was made by the procedure similar to that described in Example

127. MS found for C,oH,6CIFNsO3 as (M)*: 546.1.

Example 145
{4-[(N-ethyimethylamino)iminomethyl]-2-fluorophenyl}-N-{4-chloro-6-methoxy-2-[ N-(5-ethynyl(2-

pyridyl))carbamoyl Jphenyl}-carboxamide

. 50 c

N

,L H
~~ 0% “NH
NH | Ny
7

The titled compound was made by the procedure similar to that described in Example

127. MS found for C,sH23CIFNsO3 as (M+H)’: 508.2.

Example 146
{4-[(N-methylpropylamino)iminomethyi]-2-fluorophenyl}-N-{4-chloro-6-methoxy-2-[ N-(5-ethynyl(2-

pyridyl))carbamoyl Jphenyi}-carboxamide
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The titled compound was made by the procedure similar to that described in Example

127. MS found for C5;H2sCIFNsO; as (M+H)™: 522.1.

Example 147

[4-({[2-(dimethylamino)ethyl]methylamino}iminomethyl)-2-fluorophenyl]-N-{4-chloro-6-methoxy-2-|

N-(5-ethynyl(2-pyridyl))carbamoyl]phenyl}carboxamide

O Cl

z
Iz
@]
P4
I

NH

The titled compound was made by the procedure similar to that described in Example
127. MS found for Co3H2sCIFNgO3 as (M+H)’: 551.3.

Example 148
1-{[4-(N-{4-chloro-6-methoxy-2-[ N-(5-ethynyl(2-pyridyt))carbamoyl]-2-
fluorophenyl}carbamoyl)phenylliminomethyi}-piperidine-4-carboxamide
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The titled compound was made by the procedure similar to that described in Example

127. MS found for CogH26CIFNGO, as (M+H)*: 577.1.

Example 149
{4-[(N-methyl(furanylmethyl Yamino)iminomethyl]-2-fluorophenyl}-N-{4-chioro-6-methoxy-2-[ N-(5-

ethynyl(2-pyridyl))carbamoy! Jphenyl}-carboxamide

O Cl

‘}/j
Z—
Iz

@]

4

pa

NH NN

The titled compound was made by the procedure similar to that described in Example
127. MS found for CgH23CIFNsO,4 as (M+H)": 560.0.

Example 150
{4-[(dimethylamino)iminomethyl}phenyl}-N-{2-f N-(5-ethynyl(2-pyridyt))carbamoy! ]phenyl}-

carboxamide
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Iz

NH
N

The titled compound was made by the procedure simitar to that described in Example

103. MS found for C24HNsO, as (M+H)": 412.1.

Example 151 .
N-{2-[ N-(5-ethynyl(2-pyridyl))carbamoyl]phenyl}[4-(1-methyl(2-imidazolin-2-yl))phenyl]-

carboxamide

Iz

The titled compound was made by the procedure similar to that described in Example

103. MS found for CpsH21NsO; as (M+H)+I 424 1.

Example 152
N-{2-[ N-(5-ethynyl(2-pyridyl))carbamoyl] }{4-(iminopyrrolidinylmethyl)phenyljcarboxamide

0
O :
H
N
07 NH
NH
=N

I 2
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The titled compound was made by the procedure similar to that described in Example

103. MS found for CogHp3NsO, as (M+H)™: 438.2.

Example 153
N-{2-[ N-(5-ethynyl(2-pyridyl))carbamoyi]}[4-(iminopiperidyimethyl)phenyljcarboxamide

Iz

@
(o) NH

NH NN

The titled compound was made by the procedure similar to that described in Example

103. MS found for C7H2sN50; as (M+H)": 452.2.

Example 154
ethyl 1-{[4-(N-{2-[ N-(5-ethynyl(2-pyridyl))carbamoyl]phenyl}carbamoyl)phenyl]liminomethyl}-

piperidine-4-carboxylate

(o] ()
(0] N
LA H
Q NH
NH
B

F

The titled compound was made by the procedure similar to that described in Example

103. MS found for C3oH2oNs0, as (M+H)": 524.2.

Example 155
N-{4-chloro-2-[ N-(5-ethynyl(2-pyridyl))carbamoyl]phenyl}[4-(1-propyl(2-imidazolin-2-yl))phenyl}-

carboxamide
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O
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The titled compound was made by the procedure similar to that described in Example

103. MS found for Cz7H25N502 as (M+H)¢: 452.2,

Example 156
N-{4-chloro-2-[ N-(5-ethynyl(2-pyridyl))carbamoyl]phenyi}[4-(1-(2-hydroxy)ethyl(2-imidazolin-2-

yl))phenyl}-carboxamide

OH

The titled compound was made by the procedure similar to that described in Example

103. MS found for CsH23NsO3 as (M+H)": 454.1.

Example 157
{4-[(dimethylamino)iminomethyl]phenyl}-N-{2-[ N-(5-(1-propynyl)(2-pyridyl))carbamoyl Jphenyl}-

carboxamide
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NH

The titled compound was made by the procedure similar to that described in Example
103. MS found for C,sH,3NsO, as (M+H)": 426.2.

Example 158
N-{2-[ N-(5-(1-propynyl)(2-pyridyl))carbamoylphenyl}[4-(1-methyl(2-imidazolin-2-yl))phenyl]-
carboxamide

The titled compound was made by the procedure similar to that described in Example
103. MS found for CosH23NsO, as (M+H)": 438.1.

Example 159
N-{2-[ N-(5-(1-propynyl)(2-pyridyl)) carbamoyl]}[4-(iminopyrrolidinyimethyl)phenyljcarboxamide
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The titled compound was made by the procedure similar to that described in Example
103. MS found for C,gH,sN4O, as (M“'H)‘: .452.2.

Example 160
N-{2-[ N-(5-(1-propynyl)(2-pyridyl))carbamoyi]}{4-(iminopiperidylmethyl!)phenyl]carboxamide

(o)

O "
N
(0) NH

NH

The titled compound was made by the procedure similar to that described in Example
103. MS found for C,eH,sN4O, as (M+H)": 466.2.

Example 161
ethyl 1-{{[4-(N-{2-[ N-(5-(1-propynyl)(2-pyridyl))carbamoyl]phenyl}carbamoyl)phenyl]iminomethyl}-

piperidine-4-carboxylate
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The titted compound was made by the procedure similar to that described in Example
103. MS found for C3,Ha,N,O, as (M+H)": 538.2.

Example 162
{4-[(N-methyl(furanylmethyl)amino)iminomethyl]phenyl}-N-{2-[ N-(5-(1-propynyl)(2-
pyridyl))carbamoyl Jphenyl}-carboxamide

o
NH
N
o 0% NH
NH A
P

The titled compound was made by the procedure similar to tﬁat described in Example
103. MS found for CaoHsN4O3 as (M+H)": 492.2.

Example 163
N-{2-[ N-(5-(propynyl)(2-pyridyl))carbamoyl]phenyi}{4-(1-propyl(2-imidazolin-2-yl))phenyi}-

carboxamide
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The titled compound was made by the procedure similar to that described in Example

103. MS found for C,HsN4O; as (M+H)": 466.2.

Example 164
N-{2-[ N-(5-(propynyl)(2-pyridyl))carbamoyl]phenyli}[4-(1-(2-hydroxyethyl)(2-imidazolin-2-

yl))phenyl]-carboxamide

OH (o]

J oA
N I 07 “NH
T )

The titled compound was made by the procedure similar to that described in Example

103. MS found for C,sH,sN4O3 as (M+H)": 468.2.

Example 165
{4-[(dimethylamino)iminomethyl]phenyl}-N-{4-chloro-2-[N-(4-ethenylphenyl)carbamoyl]phenyl}-
carboxamide .

Cl

NH
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The titled compound was made by the procedure similar to that described in Example 79.
MS found for CsH23CIN,O, as (M+H)": 447.2.

Example 166
N-{4-chloro-2-[N-(4-ethenylphenyl)carbamoyl]phenyl}{4-(1-methyl(2-imidazolin-2-yl))phenyl]-

carboxamide

Cl

#

The titled compound was made by the procedure similar to that described in Example 79.
MS found for C,sHo3CIN,O, as (M+H)": 459.2.

Example 167
N-{2-[ N-(4-ethenylphenylcarbamoyi]-4-chlorophenyi}[4-
(iminopyrrolidinylmethyl)phenyljcarboxamide

Ci

Ch N
N
(o) NH

NH

Vs

The titled compound was made by the procedure similar to that described in Example 79.
MS found for CQ7H25C|N402 as (M"'H)’I 473.2.

Example 168
N-{2-[ N-(4-ethenylphenyl)carbamoyl]-4-chlorophenyl}{4-
(iminopiperidylmethyl)phenyl}lcarboxamide
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The titled compound was made by the procedure similar to that described in Example 79.
MS found for C2sH2;CIN,O, as (M+H)": 487.2.

Example 169
ethyl 1-{[4-(N-{4-chloro-2-[ N-(4-ethenylphenyl)carbamoyl)phenyl]iminomethyl}-piperidine-4-

carboxylate

Cl
0 .0
OJ\O YQ)L "
K N
(o] NH
NH

F
The titled compound was made by the procedure similar to that described in Example 79.
MS found for C31H3,CIN,O,4 as (M+H)*: 559.2.

Example 170
{4-[(N-ethylmethylamino)iminomethyl]phenyl}-N-{4-chloro-2-[ N-(4-ethenylphenyl)carbamoyl

]phenyl}-carboxamide.

Cl

NH
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The titled compound was made by the procedure similar to that described in Example 79.
MS found for C,H25CIN,O, as (M+H)": 461.2.

Example 171
{4-[(N-methylpropylamino)iminomethyllphenyi}-N-{4-chloro-2-[ N-(4-ethenylphenyl)carbamoyl
Jphenyl}-carboxamide

Cl

| NH
k/”
(0] NH

NH

F

The titled compound was made by the procedure similar to that described in Example 79.
MS found for C,;H2,CIN,O, as (M+H)": 475.2.

Example 172
[4-({[2-(dimethylamino)ethyljmethylamino}iminomethyl)phenyl]-N-{4-chloro-2-[ N-(4-
ethenylphenyl)carbamoyi]phenyl}carboxamide

Cl

NH

F
The titled compound was made by the procedure similar to that described in Example 79.
MS found for CsH3CINsO, as (M+H)": 504.2.

Example 173
1-{[4-(N-{4-chloro-2-[ N-(4-ethenylphenyl)carbamoyl)phenylliminomethyl}-piperidine-4-
carboxamide
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Cl

F
The titied compound was made by the procedure similar to that described in Example 79.
MS found for CpgHsCINsO3 as (M+H)": 530.2.

Example 174
[4-({[2-(methoxy)ethylJmethylamino}iminomethyl)phenyl]-N-{4-chioro-2-[ N-(4-
ethenylphenyl)carbamoyl]phenyl}carboxamide

cl
0.
o~ | NH
L~ i
07 “NH
NH
Va

The titled compound was made by the procedure similar to that described in Example 79.
MS found for C,7H,7CIN,O3 as (M+H)": 491.2.

Example 175
{4-[(N-methyl-2-propynylamino)iminomethyl]phenyl}-N-{4-chloro-2-{ N-(4-
ethenylphenyl)carbamoyl Jphenyl}-carboxamide

cl
o)
\\/N 0% “NH
NH ;
P
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The titled compound was made by the procedure similar to that described in Example 79.
MS found for Co7H2CINGO, as (M+H)": 471.2.

Example 176
{4-[Azetidinylazetidinylidenemethy}phenyl}-N-{4-chloro-2-[ N-(4-ethenylphenyl)carbamoy!
Jphenyl}-carboxamide

O

F
The titted compound was made by the procedure similar to that described in Example 79.
MS found for CaeH2sCIN,O, as (M)": 499.2.

Example 177
{4-[(N-methyl(furanylimethyl)amino)iminomethyl]phenyl}-N-{4-chloro-2-[ N-(4-
ethenylphenyl)carbamoyl Jphenyl}-carboxamide

Cl
/ | l NH

0 0% ™NH
NH

&
The titled compound was made by the procedure similar to that described in Example 79.
MS found for CpgH2sCIN,O; as (M+H)™: 513.2.

Scheme 8:
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Example 178

N-{2-[ N-(5-ethenyl(2-pyridyl))carbamoyl]-4-chlorophenyl}{4-

(iminopiperidylmethyl)phenyl]carboxamide

cl
0
O NH
N i
07 “NH
NH A
[

x

/

Step 1:

PCT/US02/10523

Ci
(o]
N
H
NC (0] NH
N
39 . | N
F

Bromide 17 (1.00 g, 3.07 mmol) was diluted with toluene (10 mL) then degassed with

argon for 5 min. Then, it was treated with tributyl vinyl tin (0.99 mL, 3.38 mmol) and
tetrakis(triphenylphosphine)Pd(0) (0.32 g, 0.31 mmol) and stirred at 80°C overnight. The
following day the reaction diluted with aqueous potassium fluoride and ethyl acetate, separated,

and the aqueous phase extracted with ethyl acetate again. The combined organic layers were

dried over magnesium sulfate, then concentrated and purified by filtration through a plug of silica
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gel eluted with dichloromethane affording, after concentration, a quantitative amount of the
desired alkene as a light yellow solid contaminated with a small amount of tin byproducts. 'H
NMR (DMSO-dg, 400 MHz): & 10.12 (s, 1H), 7.64 (m, 3H), 7.39 (d, 2H), 7.20 (m, 1H), 6.75 (m,
1H), 6.67 (m, 1H), 6.44 (s, 2H), 5.72 (d, 1H), 5.18 (d, 1H).

Step 2:

From compound 38, following a procedure similar to that described in Step 3, Example
79, the titled compound 39 was prepared. 'H NMR {(DMSO-d;, 400 MHz): 6 11.23 (m, 2H), 8.40
(s, 1H), 8.12-7.90 (m, 7H), 7.89 (s, 1H), 7.64 (m, 1H), 6.73 (m, 1H), 5.90 (d, 1H), 5.30 (d, 1H).

Step 3:
From compound 40, following a procedure similar to that described in Step 5, Example
79, the titled compound 41 was prepared. MS found for C,;HxCINsO, as (M+H)™: 488.2.

Example 179
ethyl 1-{[4-(N-{4-chloro-2-[ N-(5-ethenyl(2-
pyridyl))carbamoyl}phenyl}carbamoyl)phenylliminomethyl}-piperidine-4-carboxylate

cl
o o
o) NH
L Lo
07 NH
NH A
P

P

The titled compound was made by the procedure similar to that described in Example
178. MS found for C3HzoCINsO4 as (M+H)": 560.2.

Exampie 180
{4-[(N-ethylmethylamino)iminomethyl]phenyi}-N-{4-chloro-2-[ N-(5-ethenyl(2-pyridyl))carbamoyl

Iphenyl}-carboxamide
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Cl
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The titled compound was made by the procedure similar to that described in Example
178. MS found for C,5H24CINsO, as (M+H)": 462.2.

Example 181
{4-[(N-methyl(furanylmethyl)amino)iminomethyl]phenyl}-N-{4-chloro-2-[ N-(5-ethenyi(2-

pyridyl))carbamoyl Jphenyl}-carboxamide

Cl
(o]
NH
a

o) (0] NH
NH sy

S |

s

The titled compound was made by the procedure similar to that described in Example
178. MS found for C,H24CINsO3 as (M+H)": 514.2.

Example 182
[4-({[2-methoxyethyllmethylamino}iminomethyl)phenyl]-N-{4-chloro-2-[ N-(5-ethenyl(2-

pyridyl))carbamoyl]phenyl}carboxamide
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The titled compound was made by the procedure similar to that described in Example

178. MS found for CsHsCINsO3 as (M+H)": 492.2.

Example 183

{4-[(N-methylpropylamino)iminomethyl]phenyl}-N-{4-chloro-2-[ N-(5-ethenyl(2-pyridyl))carbamoyl

Jphenyl}-carboxamide

Cl

NH

The titled compound was made by the procedure similar to that described in Example

178. MS found for Co5H26CINsO, as (M+H)’: 476.2.
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Example 184
{4-[(dimethylamino)iminomethyl]-2-fluorophenyl}-N-{4-chloro-2-[N-(4-ethynylphenyl)carbamoyl]-6-

methoxyphenyl}carboxamide

NH

N\,
/N n OMe
F O
o] Cl
NH
V4
Step 1:

To a stirring solution of 4- bromoaniline (4.3 g, 25 mmol) and 3-methoxy-2-nitro-benzoic
acid (5.0 g, 25 mmol) in anhydrous THF (20 mL) and pyridine (9.4 mL, 100 mmol) at 0°C was
added POCI, (7.65 g, 50 mmol) dropwise. The mixture was stirred at 0°C for 20 min. Water (400

mL) was added and precipitate formed. The solid was collected by filtration, washed with water
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and dried to give compound 41 as a light brown solid (8.5 g, 97%). MS found for C14H,,BrN,O, as
(M+Na)': 373.1.

Step 2:

To a solution of compound 41 (8.1 g, 23 mmol) in 1,4-dioxane (40 mL) and THF (40 mL)
at 50°C was added an aqueous solution of Na,S,04 (24 g, 174 mmol in 80 mL water). The
mixture was stirred at 50°C overnight. The two layers were separated. To the organic layer was
added water and precipitate formed. The solid was collected by filtration and washed with water.
After dried in vacco, 4.1 g of compound 42 was obtained as a yeliow solid in 55% yield. MS found
for C14H13BrNOzas (M+Na)*: 343.0.

Step 3:

To a solution of compound 42 (2.8 g, 8.7 mmol) in toluene (50 mL) at 70°C was added N-
chlorosuccinimide (1.2 g, 9.0 mmol) in portions. The mixture was stirred at 70°C —75°C for 20
min, cooled down and washed with sat. NaHCO,, sat. NaCl, dried and evaporated to give 3.5 g of
the crude ccmpound 43 as a dark brown solid. MS found for C44H4,BrCIN,O, as (M+Na)": 377.0.

Step 4:

To a solution of compound 43 (3.5 g, 10 mmol) in BuNH; (15 mL) was added
tetrakis(triphenylphosphine)Pd(0) (231 mg, 0.2 mmol), Cul (57 mg, 0.3 mmol) and
(trimethylsilyl)acetylene (1.47 g, 15 mmol). The mixture was stirred under reflux for 2 h and
cooled down to rt. The mixture was concentrated and purified by silica gel chromatography
(eluted with 20% EtOAc in Hexane) to give 2.4 g of compound 44 in 65% yield. MS found for
C1oH21CIN,0,Sias (M+H)': 373.1. "

Step 5:

To a solution compound 44 (1.0 g, 2.7 mmol) in THF (20 mL) was added 4-cyano-2-
fluoro-bezoyl chloride (512 mg, 2.8 mmol, prepared according to Step 4, Example 33). The
mixture was stirred for 1 h. Water (100 mL) was added. The resulted precipitate was collected by
filtration and dried to give compound 45 (1.2 g, 91% yield). MS found for C;H3CIFN30;Sias
(M+Na)": 542.0.

Step 6:

To a solution of compound 45 (1.0 g, 1.9 mmol) in THF (20 mL) was added
tetrabutylammonium fluoride (1N solution in THF, 2.7 mL). The mixture was stirred for 1h. Water
(100 mL) was added. The resulted precipitate was collected by filtration and dried to give 930 mg
of compound 46. MS found for C,4H,5CIFN3O3as (M+Na)': 470.0.
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Step 7:
From compound 46, following the procedure similar to that described in Step 4, Example

1, the titled compound 47 was prepared. MS found for CsH,,CIFN,O3 as (M+H)": 493.1.

Example 185
N-{4-chloro-2-[N-(4-ethynylphenyl)carbamoyl]-6-methoxyphenyl}[2-fluoro-4-(1-methyi(2-

imidazolin-2-yl))phenyljcarboxamide

The titled com'pound was made by the procedure similar to that described in example
184. MS found for C,;H,,CIFN,Ozas (M+H)": 505.1.

Example 186
Ethyl 1-{[4-(N-{4-chloro-2-[N-(4-ethynylphenyf)carbamoyl]-6-methoxyphenyl}carbamoyi)-3-
fluorophenyl]iminomethyl}piperidine-4-carboxylate

F
o Cl

NH

P

The titled compound was made by the procedure similar to that described in example
184. MS found for Ca,H3oCIFN,Osas (M+H)": 605.2.

Example 187
Methyl 1-{[4-(N-{4-chloro-2-[N-(4-ethynylphenyl)carbamoyi]-6-methoxyphenyl}carbamoyl)-3-
fluorophenyl]iminomethyl}piperidine-4-carboxylate ‘
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The titied compound was made by the procedure similar to that described in example
184. MS found for C31HsCIFN,Osas (M+H)": 591.2.

Example 188
1-{[4-(N-{4-chloro-2-[N-(4-ethynylphenyl)carbamoyl]-s-methoxyphenyl}carbambyl)—3-
fluorophenyl)iminomethyl}piperidine-4-carboxylic acid

0 F O o

NH

P

The titted compound was made by the procedure similar to that described in example
184. MS found for C3oH,6CIFN4Os as (M+H)": 577.2.

Example 189
1-{[4-(N-{4-chloro-2-[N-(4-ethynylphenyl)carbamoyl]-6-methoxyphenyl}carbamoyl)-3-
fluorophenyl]iminomethyl}piperidine-4-carboxamide

E
o Cl
NH

P

The titled compound was made by the procedure similar to that described in example
184. MS found for C3oH,;CIFNsO, as (M+H)': 576.2.

Example 190
N-{4-chloro-2-[N-(4-ethynylphenyl)carbamoyl]-6-methoxypheny!}(2-fluoro-4-{{4-
(hydroxymethyl)piperidyl]iminomethyl}phenyl)carboxamide
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The titled compound was made by the procedure similar to that described in example
184. MS found for C3HsCIFN,O, as (M+H)": 563.2.

Example 191
[4-({[2-(dimethylamino)ethyl]methylamino}iminomethyl)-2-f|uorophenyl]-N-{4-chloro-2-[N-(4-

ethynylphenyl)carbamoyi]-6-methoxyphenyl}carboxamide
NH

AN
N H
’ "
PN F 8

NH

P

The titled compound was made by the procedure similar to that described in example
184. MS found for CoHzsCIFNsO3as (M+H)': 550.2.

OMe

Example 192
N-{4-chioro-2-[N-(4-ethynylphenyl)carbamoyl]-6-methoxyphenyl}{4-
[(ethylmethylamino)iminomethyl]-2-fluorophenyl}carboxamide

NH

P

The titled compound was made by the procedure similar to that described in example
184. MS found for C27H,4CIFN,Ozas (M+H)": 507.1.

Example 193
[4-({[3-(dimethylamino)propyl]methylamino}iminomethyl)-2-fluorophenyl]-N-{4-chloro-2-[N-(4-
ethynylphenyl)carbamoyl}-6-methoxyphenyl}carboxamide
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The titled compound was made by the procedure similar to that described in example
184. MS found for CsoHa1CIFNsO3 as (M+H)": 564.2.

Example 194
N-{4-chloro-2-[N-(4-ethynylphenyl)carbamoyl]-6-methoxyphenyl}{2-fluoro-4-

(iminopiperidylmethyl)phenyljcarboxamide

NH
N H OMe
N
F [o]
-0 Cl

NH

P

The titled compound was made by the procedure similar to that described in example

184. MS found for CogHo6CIFN,Ozas (M+H)': 533.2.

Example 195
N-{4-chloro-2-[N-(4-ethynylphenyl)carbamoyl]-6-methoxyphenyl}[4-(azetidinyliminomethyl)-2-

fluorophenyl)phenyl]carboxamide
NH

C/N H OMe
N
F [o)
o

NH

P

The titled compound was made by the procedure similar to that described in example
184. MS found for C»7H,,CIFN,O3 as (M+H)": 505.1.

Example 196
N-{4-chloro-2-[N-(4-ethynylphenyl)carbamoyl}-6-methoxyphenyl}[4-
(azetidinylazetidinylidenemethyl)-2-fluorophenyljcarboxamide
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0
§ a

P

The titted compound was made by the procedure similar to that described in example
184. MS found for CaoH,7CIFN,O3as M": 545.2. '

Example 197
N-{4-chloro-2-[N-(4-ethynylphenyl)carbamoyl]-6-methoxyphenyl}[4-(1-methyl(2-imidazolin-2-

yh))phenyl]-carboxamide

The titled compound was made by the procedure similar to that described in example
184. MS found for C,7H,3CIN,O3 (M"“H)*Z 487 1.

Example 198
Ethy! 1-{[4-(N-{4-chloro-2-[N-(4-ethynylphenyl)carbamoyl]-6-
methoxyphenyl}carbamoyl)phenylliminomethyi}-piperidine-4-carboxylate

NH

N H OMe
EtO. N: i

(o) [¢]
Il Cl

NH

P

The titled compound was made by the procedure similar to that described in example
184. MS found for C3,H3,CIN,Os as (M+H)": 587.2.
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Example 199
Methyl 1-{[4-(N-{4-chloro-2-[N-(4-ethynylphenyl)carbamoyl}-6-
methoxyphenyl}carbamoyl)phenylliminomethyl}-piperidine-4-carboxylate

NH
YopoUSe
MeO. N
o o8
NH
V4

The titled compound was made by the procedure similar to that described in example
184. MS found for C3;H26CIN,Os as (M+H)": 573.2. ’

Example 200
1-{[4-(N-{4-chloro-2-[N-(4-ethynylphenyl)carbamoyl]-6-
methoxyphenyl}carbamoyl)phenyl]iminomethyl}-piperidine-4-carboxylic acid

0 Ct
NH

P

The titled compound was made by the procedure similar to that described in example 4.
MS found for CsoH»7CIN,Os as (M+H)": 559.2.

Example 201
{4-[(dimethylamino)iminomethyl]phenyi}-N-{4-chloro-2-[N-(4-ethynylphenyl)carbamoyl]-6-

methoxyphenyl}carboxamide

NH

P

The titled compound was made by the procedure similar to that described in example
184. MS found for C,gH,3CIN,Osas (M+H)": 475.1.
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Example 202
N-{4-chloro-2-[N-(4-ethynylphenyl)carbamoyl]-6-methoxyphenyl}{4-
[(ethylmethylamino)iminomethyl]phenyl}carboxamide

NH

P

The titled compound was made by the procedure similar to that described in example
184. MS found for C,;H,sCINsOzas (M+H)": 489.1. '

Example 203
[4-({[2-(dimethylamino)ethylmethylamino}iminomethyl)phenyl]-N-{4-chloro-2-[N-(4-ethynyi-

phenyl)carbamoyl]-6-methoxyphenyl}carboxamide
NH

~
N H OMe
H N
/N\ 8 ﬁIb\m
NH
4

The titied compound was made by the procedure similar to that described in example
184. MS found for C,gH3oCIN5sO3 as (M+H)‘: 532.2.

Example 204
[4-({[3-(dimethylamino)propyl]Jmethylamino}iminomethyl)phenyl}-N-{4-chloro-2-[N-(4-
ethynylphenyl)carbamoyl]-6-methoxyphenyl}carboxamide

P

The titled compound was made by the procedure similar to that described in example
184. MS found for C3oH3,CINsOsas (M+H)': 546.2.
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Example 205
N-{4-chloro-2-[N-(4-ethynylphenyl)carbamoyl]-6-methoxyphenyl}[4-
(iminopiperidylmethyl)phenyljcarboxamide

NH
N H OMe
N
o]
o (%]

NH

£

The titled compound was made by the procedure similar to that described in example
184. MS found for CpgH5;CIN,Ozas (M+H)": 515.2. ‘

Example 206
N-{4-chloro-2-[N-(4-ethynylphenyl)carbamoyl]-6-methoxyphenyi}[4-

(azetidinyliminomethyl)phenyl)phenyljcarboxamide
NH

C/NJ\Q\(“ OMe

NH

P

The titled compound was made by the procedure similar to that described in example
184. MS found for C,;H2:CIN,Ozas (M+H)": 487.1.

Cl

Example 207
N-{4-chloro-2-[N-(4-ethynylphenyl)carbamoyl]-6-methoxyphenyl}{4-
(azetidinylazetidinylidenemethyl)phenyl]carboxamide

@
|
/

The titled compound was made by the procedure similar to that described in example
184. MS found for C3pH»sCIN4Osas M”: 527.2.
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Scheme 10
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Example 208
{4-[(dimethylamino)imihomethyI]-2-ﬂuorophenyl}-N-{4-ethynyl-2-[N-(4-
ethynylphenyl)carbamoyl]phenyl}carboxamide (52)

NH

AN
o]
ﬁD\

F
O

NH

P

Step 1:
To a solution of 4- bromoaniline (3.4 g, 20 mmol) in anhydrous THF (40 mL) at -78°C was

added Lithium bis(trimethylsilyl)amide (1N solution in THF, 42 mL) via a double ended needle.
The mixture was stirred at ~78°C for 30 min. To this solution, a suspension of 5-bromoisatoic
anhydride (4.84 g, 20mmol) in anhydrous THF (30 mL) was added via a double ended needle.

The mixture was stirred at —78°C for 20 min and then warmed up to rt and stirred overnight. The

reaction was quenched with sat. NH4Cl (100 mL). The organic layer was diluted with EtOAc,

washed with sat. NH4Cl, sat. NaCl, dried and evaporated to give compound 48 as an offwhite
solid (7.1 g, 97%).

Step 2:
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To a solution of compound 48 (3.67 g, 10 mmol) in BuNH, (15 mL) was added
tetrakis(triphenylphosphine)Pd(0) (460 mg, 0.4 mmol), Cul (114 mg, 0.6 mmol) and
(trimethylsilyl)acetylene (3.27 mL, 30 mmol). The mixture was stirred under reflux for 3 h and
cooled down to rt. The mixture was concentrated and purified by silica gel chromatography
(eluted with 20% EtOAc in Hexane) to give 1.2 g of compound 49 in 30% yield. 'H NMR (DMSO-
ds, 400 MHz): & 10.218 (s, 1H), 7.72-7.69 (m, 3H), 7.39 -7.37 (d, 2H), 7.24-7.21 (dd, 1H), 6.7 (s, .

2H), 6.69-6.67 (d, 1H), 0.19 (s, 9H), 0.17 (s 9H). MS found for C,3H2sN,0Si, as (M+H)": 405.2.

Step 3:

To a solution compound 49 (610 mg, 1.5 mmol) in THF (20 mL) was added 4-cyano-2-
fluoro-bezoyl chloride (304 mg, 1.7 mmol, prepared according to Step 4, Example 33). The
mixture was stirred for 1 h before it was concentrated. The residue was dissolved in EtOAc,
washed with sat. NaCl, dried and evaporated to give compound 50 (810 mg, 97% yield). MS
found for Cs;HaoFN3O,Si, as (M+Na)': 574.2.

Step 4:

To a solution of compound 50 (800 mg, 1.47 mmol) in THF (20 mL) was added
tetrabutylammonium fluoride (1N solution in THF, 1.5 mL). The mixture was stirred for 1h. The
mixture was concentrated. The residue was dissolved in EtOAc, washed with sat. NaCl and dried.
The organic solution was concentrated and during which time precipitate formed. The solid was
collected by filtration to give compound 51 (430 mg, 73%). MS found for CsH,sFN30O, as
(M+Na)": 430.0.

Step 5:

From compound 51, following the procedure similar to that described in Step 4, Example
1, the titled compound 52 was prepared. 'H NMR (DMSO-ds, 400 MHz): & 11.43 (d, 1H), 10.74
(s, 1H), 9.40 (s, 1H), 9.06 (s, 1H), 8.37, (d, 1H), 8.01 (t, 1H), 7.96 (d, 1H), 7.43-7.67 (m, 4H),
7.56-7.54 (d, 1H), 7.45-7.43 (d, 2H), 4.31 (s, 1H), 4.12 (s, 1H), 3.18 (s, 3H), 2.95 (s, 3H). MS
found for Cy;H2FN4Ozas (M+H)": 453.1.

Example 209
N-{4-ethynyl-2-[N-(4-ethynylphenyl)carbamoyl]phenyl}{2-fluoro-4-(1-methyl(2-imidazolin-2-
y))phenyljcarboxamide
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The titled compound was made by the procedure similar to that described in example
208. MS found for CsH,FN,O,as (M+H)": 565.1.

Example 210
(o]
vk@ﬁ(
"o
N
" ’ OﬁD\
© X

The titled compound was obtained from the preparation of the compound in example 208.
MS found for CogH23FN4O3 as (M+H)*: 583.1.

Example 211
Ethy! 1-{[4-(N-{4-ethynyl-2-[N-(4-ethynylphenyl)carbamoyl]pheny!}carbamoyl)-3-
fluorophenyl]iminomethyl}piperidine-4-carboxylate

NH
EtO. N
e,
o x
NH
V4

The titled compound was made by the procedure similar to that described in example
208. MS found for CazHzeFN4O4as (M+H)": 565.2.

Example 212
Methyl 1-{{4-(N-{4-ethynyl-2-[N-(4-ethynylphenyl)carbamoyl]phenyl}carbamoyi)-3-
fluorophenyl]iminomethyl}piperidine-4-carboxylate
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NH
N
MeO
(o] F o]
Oz';@\

H
N

S
NH

£

The titled compound was made by the procedure similar to that described in example
208. MS found for Cs,HoFN4O4 as (M+H)": 551.2.

Example 213
1-{[4-(N-{4-ethynyl-2-[N-(4-ethynylphenyl)carbamoyl]phenyl}carbamoyl)-3-
fluorophenyl]iminomethyl}piperidine-4-carboxylic acid

F
§ c
NH

P

The titled compound was made by the procedure similar to that described in example 4.
MS found for C3,H,sFN,O, as (M+H)": 537.2.

Example 214
[4-({[2-(dimethylamino)ethyljmethylamino}iminomethyl)-2-fluorophenyl]-N-{4-ethynyl-2-[N-(4-
ethynylphenyl)carbamoyl]phenyl}carboxamide

NH
~
Nk@(“
(‘ "
N F o}
7N OﬁD\

NH

P

The titled compound was made by the procedure similar to that described in example
208. MS found for CaoHzsFNsO2as (M+H)™: 510.2.

Example 215
N-{4-ethynyl-2-[N-(4-ethynylphenyl)carbamoyl]phenyl}{4-[(ethylmethylamino)iminomethyl]-2-
fluorophenyl}carboxamide
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NH

TRy

NH

P

The titled compound was made by the procedure similar to that described in example
208. MS found for CoH23FN,O, as (M+H)': 467.1.

Example 216
[4-({[3-(dimethy|amino)propyl]methylamino}iminomethyl)—2-ﬂuorophenyl]-N-{4-éthynyl-2-[N-(4-
ethynylphenyl)carbamoyljphenyl}carboxamide

P

The titled compound was made by the procedure similar to that described in example
208. MS found for C31 H3oFNsOz as (M"‘H)‘: 524.2.

Example 217
N-{4-ethynyl-2-[N-(4-ethynylphenyl)carbamoyl]phenyl}[4-(azetidinyliminomethyl)-2-

fluorophenyl)phenyljcarboxamide

NH
“aol
MO
¢ NH %
V4

The titled compound was made by the procedure similar to that described in example
208. MS found for CosH2FN4O, as (M*H)‘Z 465.2.

Example 218
N-{4-ethynyl-2-[N-(4-ethynylphenyl)carbamoyl]phenyl}[4-(azetidinylazetidinylidenemethyl)-2-

fluorophenyl)carboxamide
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o
2508
p

The titled compound was made by the procedure similar to that described in example
208. MS found for CaH,sFN,O,as M”; 505.2.

Example 219
(4-{[(2-methoxyethyl)methylamino]iminomethyl}-2-fluorophenyl)-N-{4-ethynyl-2-[N-(4-
ethynylphenyl)carbamoyl]phenyl}carboxamide

NH

P

The titled compound was made by the procedure similar to that described in example
208. MS found for CooH,sFN,Ozas (M+H)": 497.2.

Example 220
(4-{[(2-methoxyethyl)methylamino]iminomethyl}-2-fluorophenyl)-N-{4-ethynyl-2-{N-(4-
ethynylphenyl)carbamoyl]phenyl}carboxamide

The titled compound was made by the procedure similar to that described in example
208. MS found for C,sH4,FN,O, as (M+H)’: 425.1.
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Example 221
N-{4-ethyny|-2—[N-(4-ethynylphenyl)carbamoyl]phenyl}[4-(1-methyI‘(2-imidazolin-z-yl))phenyl]-

carboxamide

The titled compound was made by the procedure similar to that described in example
208. MS found for CZBH22N402 (M"‘H)*: 447 2.

Example 222
Methy! 1-{[4-(N-{4-ethynyl-2-[N-(4-
ethynylphenyl) carbamoyl]phenyl}carbamoyl)pheny|]|mmomethyl} -piperidine-4-carboxylate

O
o

The titted compound was made by the procedure similar to that described in example
208. MS found for C32H23N404 as (M+H)+: 533.3.

Example 223
1-{[4-(N-{4-ethynyl-2-[N-(4-ethynylphenyl)carbamoyl]phenyl}carbamoyl)phenylliminomethyl}-
piperidine-4-carboxylic acid

NH )
Yspol
HO N
o o]
NH
4

The titled compound was made by the procedure similar to that described in example 4.
MS found for Ca;H,gN4O4 as (M+H)': 519.2.
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Example 224
{4-[(dimethylamino)iminomethyl]phenyl}-N-{4-ethynyl-2-[N-(4-
ethynylphenyl)carbamoyl]phenyl}carboxamide

P

The titled compound was made by the procedure similar to that described in example
208. MS found for C7H,,N4O, as (M+H)': 435.2. '

Example 225
N-{4-ethynyl-2-[N-(4-ethynylphenyl)carbamoyllphenyl{4-

[(ethyimethylamino)iminomethyi]phenyl}carboxamide
NH '

P

The titled compound was made by the procedure similar to that described in example
208. MS found for C,sH2sN4O, as (M+H)": 449.2.

Example 226
[4-({[2-(dimethylamino)ethylJmethylamino}iminomethyl)phenyl]-N-{4-ethynyl-2-[N-(4-ethynyl-

phenyl)carbamoyl]phenyl}carboxamide
NH

NN "
H N
N 8ﬁ;©\
NH
7

The titled compound was made by the procedure similar to that described in example
208. MS found for C3H2gNsO2 as (M+H)': 492.3.
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Example 227
[4-({[3-(dimethylamino)propyljmethylamino}iminomethyl)phenyl]-N-{4-ethynyl-2-[N-(4-
ethynylphenyl)carbamoyl]phenyl}carboxamide

P

The titled compound was made by the procedure similar to that described in example
208. MS found for C3,H3:Ns02as (M+H)": 506.2.

Example 228
N-{4-ethynyl-2-[N-(4-ethynylphenyl)carbamoyl]phenyl}[4-
(iminopiperidyimethyl)phenyl]carboxamide

NH
Sary
N
o)
Oﬁ&
NH
4

The titled compound was made by the procedure similar to that described in example
208. MS found for C3oH,N4O, as (M+H)": 475.2.

Example 229

N-{4-ethynyl-2-[N-(4-ethynylphenyl)carbamoyl]phenyl}[4-
(azetidinyliminomethyl)phenyl)phenyljcarboxamide

NH
e ol
Op\
° NH %
/

The titled compound was made by the procedure similar to that described in example
208. MS found for C,gH5N,Ozas (M+H)": 447.2.
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Scheme 11
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Example 230

{4-[(dimethylamino)iminomethyl]-2-fluorophenyl}-N-{4-chloro-2-{N-(4-ethynylphenyl)carbamoyl]-6-
methoxyphenyl}carboxamide

NH

Step 1:
To a stirring solution of 4- bromoaniline (8.6 g, 50 mmol) and 3-methoxy-2-nitro-benzoic

acid (10.0 g, 50 mmo!) in anhydrous THF (40 mL) and pyridine (18.8 mL) at E)°C was added

POCI; (15.3 g, 100 mmol) dropwise. The mixture was stirred at 0°C for 20 min. Water (500 mL)
was added and precipitate formed. The solid was isolateded by filtration and dissolved in a
mixture of 1,4-dioxane (100 mL) and THF (100 mL). Then, an aqueous solution of Na,S,0, (48 g,
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348 mmol in 200 mL water) was added to the mixture. It was stirred at overnight. The two layers
were separated. To the organic layer was added water and precipitate formed. The solid was
collected by filtration and washed with water. After dried in vacco, 9.5 g of compound 53 was

obtained as a gray solid in 60% yield for two steps.

Step 2:

To a solution of compound 53 (5.0 g, 15.6 mmol) in toluene (90 mL) at 70°C was added
N-bromosuccinimide (3.0 g, 17.1 mmol) in portions. The mixture was stirred at 70°C —75°C for 20
min, cooled down and washed with sat. NaHCO;, sat. NaCl, dried and evaporated to give 6.3 g
(100%) of the crude compound 54 as a dark brown solid. MS found for C14H,2Br2N;O; as (M+H)":
401.0.

Step 3:

To a solution of compound 54 (3.2 g, 8 mmol) in BuNH, (15 mL) was added
tetrakis(triphenylphosphine)Pd(0) (370 mg, 0.32 mmol), Cul (91 mg, 0.5 mmol) and
(trimethylsilyl)acetylene (5.2 mL, 48 mmol). The mixture was stirred under reflux for 2 h and
cooled down to rt. The mixture was concentrated and purified by silica gel chromatography
(eluted with 10% EtOAc in Hexane) to give 1.63 g of compound 55 in 47% yield. MS found for
Ca4H3oN,0,Si, as (M+H)": 435.2.

Step 4:

To a solution compound 55 (1.5 g, 3.8 mmol) in THF (20 mL) was added 4-cyanobezoyl
chloride (627 mg, 3.8 mmol) and pyridine (530 mL, 6.9 mmol). The mixture was stirred for 1 h and
then concentrated. The residue was dissolved in EtOAc, washed with sat. NaHCO;, water, dried
and evaporated to give compound 56 (2.0 g, 100% yield).

Step 5:

To a solution of compound 56 (1.8 g, 3.2 mmol) in MeOH (20 mL) was added K,CO; (4.4
g, 32 mmol). The mixture was stirred for th and then concentrated. The residue was dissolved in
EtOAc, washed with sat. NaHCO;, water, 1 N HCI, sat. NaCl, dried and evaporated to give
compound 57 (830 mg, 62% yield).

Step 6:

From compound 57, following the procedure similar to that described in Step 4, Example
1, the titled compound 58 was prepared. MS found for CzsH,4N,O5 as (M+H)": 465.2.

218



WO 02/079145 . PCT/US02/10523

Exampie 231
[4-({[2-(dimethylamino)ethyl] amino}iminomethyl)phenyl]-N-{4-ethynyi-2-[N-(4-ethynyl-

phenyl)carbamoyi]-6-methoxyphenyl}carboxamide
HN

NH

P

The titled compound was made by the procedure similar to that described in example
230. MS found for C3H2oNsO3 as (M+H)’: 508.3. '

Example 232
N-{4-ethynyl-2-[N-(4-ethynylphenyl)carbamoyl]-6-methoxyphenyl}{4-

[(ethylmethylamino)iminomethyl}phenyl}carboxamide
NH '

The titled compound was made by the procedure similar to that described in example
230. MS found for CxHosN,O5 as (M+H)": 479.2.

Example 233

{4-[(dimethylamino)iminomethyl]phenyl}-N-{2-[N-(4-ethynyiphenyl)carbamoyl}-6-
methoxyphenyl}carboxamide

NH

o

The titled compound was made by the procedure similar to that described in example 1.
MS found for Ca6H24N4O3 as (M+H)+Z 441.2.
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Example 234
N-{2-[N-(4-ethynylphenyl)carbamoyl]-6-methoxyphenyl}[4-(1-methyl(2-imidazolin-2-
yl))phenyl]carboxamide

The titled compound was made by the procedure similar to that described in example 1.
MS found for C;7H,4N4O3 as (M"’H)*: 453.2.

Example 235
{4-[(dimethylamino)iminomethyi]-2-flucrophenyl}-N-{2-[N-(4-ethynylphenyl)carbamoyi}-6-
methoxyphenyl}carboxamide

NH

P

The titled compound was made by the procedure similar to that described in example 1.
MS found for CsHsFN,O3as (M+H)": 459.1.

Example 236
N-{2-[N-(4-ethynylphenyl)carbamoyl}-6-methoxyphenyl}[2-fluoro-4-(1-methyl(2-imidazolin-2-
yl))phenyl]carboxamide

The titled compound was made by the procedure similar to that described in example 1.
MS found for Co;H,sFN,O3as (M+H)™: 471.1.

Scheme 11
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Example 237

{4-[(dimethylamino)iminomethyl]phenyl}-N-{4-chloro-2-[ N-(5-methyl(2-pyridyl))carbamoyl

Jphenyl}-carboxamide

Cl

NH P
A

Step 1;

From 5-chloroisatoic anhydride and 2-amino-5-methylpyridine, following the procedure
similar to that described in Step 1, Example 79, the titled compound 59 was prepared. MS found
for C13H12CINSO as (M+H)": 262.0.

Step 2:

From compound 59, following the procedure similar to that described in Step 3, Example
79, the titled compound 60 was prepared. MS found for C,;HsCIN,O; as (M+H)’: 391.1.
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Step 3:
From compound 60, following the procedure similar.to that described in Step 3, Example
79, the titied compound 61 was prepared. MS found for C,3H,,CINsO, as (M+H)": 436.2.

Example 238
N-{4-chloro-2-[ N-(5-methyl(2-pyridyl))carbamoyl]phenyl}{4-(1-methyl(2-imidazolin-2-yl))phenyl}-

carboxamide

cl
0
NH
\
N
< ] 0% ™NH
N AN

The titted compound was made by the procedure similar to that described in example 1.
MS found for C4Hx,CINsO, as (M+H)": 448.2.

Example 239
N-{2-[ N-(5-methyl(2-pyridyl))carbamoyl]-4-chlorophenyl}[4-
(iminopyrrolidinylmethyl)phenyl]carboxamide

Cl

NH

The titled compound was made by the procedure similar to that described in example 1.
MS found for C,5H4CINsO, as (M+H)": 462.2.
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Example 240
(o]

cl
O ) i
N
07 NH
NH A
|

x

The titled compound was made by the procedure similar to that described in example 1.
MS found for CosHsCINsO, as (M+H)": 476.2.

BIOLOGICAL ACTIVITY EXAMPLES

Evaluation of the compounds of this invention is guided by in vitro protease
activity assays (see below) and in vivo studies to evaluate antithrombotic efficacy, and

effects on hemostasis and hematological parameters.

The compounds of the present invention are dissolved in buffer to give solutions
containing concentrations such that assay concentrations range from 0 to 100 uM. In the
assays for thrombin, prothrombinase and factor Xa, a synthetic chromogenic substrate is
added to a solution containing test compound and the enzyme of interest and the residual

catalytic activity of that enzyme is determined spectrophotometrically. The ICgq of a
compound is determined from the substrate turnover. The IC5() is the concentration of

test compound giving 50% inhibition of the substrate turnover. The compounds of the

present invention desirably have an IC5() of less than 500 nM in the factor Xa assay,
preferably less than 200 nM, and more preferred compounds have an IC5() of about 100

nM or less in the factor Xa assay. The compounds of the present invention desirably

have an IC5( of less than 4.0 uM in the prothrombinase assay, preferably less than 200
nM, and more preferred compounds have an IC5() of about 10 nM or less in the
prothrombinase assay. The compounds of the present invention desirably have an IC5

of greater than 1.0 pM in the thrombin assay, preferably greater than 10.0 uM, and more
preferred compounds have an ICs of greater than 100.0 pM in the thrombin assay.
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Amidolytic Assays for determining protease inhibition activity

The factor Xa and thrombin assays are performed at room temperature, in 0.02 M
Tris'HCI buffer, pH 7.5, containing 0.15 M NaCl. The rates of hydrolysis of the para-
nitroanilide substrate S-2765 (Chromogenix) for factor Xa, and the substrate Chromozym
TH (Boehringer Mannheim) for thrombin following preincubation of the enzyme with
inhibitor for 5 minutes at room temperature, and were determined using the Softmax 96-
well plate reader (Molecular Devices), monitored at 405 nm to measure the time

dependent appearance of p-nitroaniline.

The prothrombinase inhibition assay is performed in a plasma free system with
modifications to the method described by Sinha, U. et al., Thromb. Res., 75, 427-436
(1994). Specifically, the activity of the prothrombinase complex is determined by
measuring the time course of thrombin generation using the p-nitroanilide substrate
Chromozym TH. The assay consists of preihcubation (5 minutes) of selected compounds
to be tested as inhibitors with the complex formed from factor Xa (0.5 nM), factor Va (2
nM), phosphatidyl serine:phosphatidyl choline (25:75, 20 pM) in 20 mM Tris-HCI buffer,
pH 7.5, containing 0.15 M NaCl, 5 mM CaCl2 and 0.1% bovine serum albumin.
Aliquots from the complex-inhibitor mixture are added to prothrombin (1 nM) and
Chromozym TH (0.1 mM). The rate of substrate cleavage is monitored at 405 nm for
two minutes. Eight different concentrations of inhibitor are assayed in duplicate. A
standard curve of thrombin generation by an equivalent amount of untreated complex are

used for determination of percent inhibition.

Antithrombotic Efficacy in a Rabbit Model of Venous Thrombosis

A rabbit deep vein thrombosis model as described by Hollenbach, S. et al., Thromb.
Haemost. 71, 357-362 (1994), is used to determine the in-vivo antithrombotic activity of the
test compounds. Rabbits are anesthetized with I.M. injections of Ketamine, Xylazine, and
Acepromazine cocktail. A standardized protocol consists of insertion of a thrombogenic cotton

thread and copper wire apparatus into the abdominal vena cava of the anesthetized rabbit. A
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non-occlusive thrombus is allowed to develop in the central venous circulation and inhibition
of thrombus growth is used as a measure of the antithrombotic activity of the studied
compounds. Test agents or control saline are administered through a marginal ear vein
catheter. A femoral vein catheter is used for blood sampling prior to and during steady state
infusion of test compound. Initiation of thrombus formation begins immediately after
advancement of the cotton thread apparatus into the central venous circulation. Test
compounds are administered from time = 30 min to time = 150 min at which the experiment is
terminated. The rabbits are euthanized and the thrombus excised by surgical dissection and
characterized by weight and histology. Blood samples are analyzed for changes in

hematological and coagulation parameters.

Effects of Compounds in Rabbit Venous Thrombosis model

Administration of compounds in the rabbit venous thrombosis model demonstrates
antithrombotic efficacy at the higher doses evaluated. There are no significant effects of the
compound on the aPTT and PT prolongation with the highest dose (100 pg/kg + 2.57
pg/kg/min). Compounds have no significant effects on hematological parameters as compared
to saline controls. All measurements are an average of all samples after steady state

administration of vehicle or (D)-Arg-Gly-Arg-thiazole. Values are expressed as mean + SD.

Without further description, it is believed that one of ordinary skill in the art can,
using the preceding description and the illustrative examples, make and utilize the
compounds of the present invention and practice the claimed methods. It should be
understood that the foregoing discussion and examples merely present a detailed
description of certain preferred embodiments. It will be apparent to those of ordinary
skill in the art that various modifications and equivalents can be made without departing
from the spirit and scope of the invention. All the patents, journal articles and other

documents discussed or cited above are herein incorporated by reference.

The above examples have been depicted solely for the purpose of exemplification
and are not intended to restrict the scope or embodiments of the invention. The invention
is further illustrated with reference to the claims that follow thereto.
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WHAT IS CLAIMED: ’
1. A compound of formula I:
A F P
Ar1 —:-—L1— Ar2
N N |
Lo
wherein:

Arl, Ar2 and Ar3 are each independently selected from the group consisting of:

N N
OQQ Q=0

Arl may be optionally substituted with 0-2 R;
each R is independently selected from the group consisting ;>f halo, haloalkyl,
alkyl, alkoxy, thioalkoxy, haloalkoxy, alkoxyalkoxy, dialkylaminoalkoxy,
(alkyl);.;amino, 1-pyrrolidinyl, 1-piperidinyl, hydroxy, cyano, (alkyl)o-
aminocarbonyl, (alkyl)o.,aminoalkyl, (alkyl)o.;aminosulfonyl, alkylsulfonyl,
alkynyl and C=CH;

Ar3 may be optionally substituted with 0-2 R';

each R' is independently selected from the group consisting of halo, haloalkyl,
alkenyl, alkoxy, haloalkoxy, alkenyl, alkenyl alkyl or C=CH;
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L1is independently a direct link, (alkyl)y,aminocarbonyl, (alkyl); 2amino or (alkyl)o.

,aminocarbonyl;

L2 is independently (alkyl),.,aminocarbonyl, (alkyl), ,amino, or

(alkyl)o.,aminocarbonyl;

Ar2 may be optionally substituted with 0-3 R' groups,
each R'? is independently selected from the group consisting of:
hydrogen, alkyl, halo, haloalkyl, aryl, heteroaryl, nitro, cyano, carboxyl alkyl
carbox ylamino alkyl, carboxylamino (alkyl)o.,, alkyl hydroxy, alkyl amino
alkylamino (alkyl)o.2, carbonyl alkyl, -C(=NO- alkyl) alkyl, cyano,
alkenylcarboxyl alkyl, formyl, alkenyl, alkynyl, and alkenyl carboxyl alkyl;

a radical having the formula:
-C(=NH)-X where X is independently an amino, amino alkyl, amino dialkyl,

pyrrolidinyl or piperidinyl;

a radical having the formula:
Q-imidazolinyl; wherein Q is a direct bond, amino, alkylamino;

wherein the imidazolinyl may be substituted on N with alkyl;

a radical having the formula:

2
/R

Ngs

R

OC——N

wherein each R? and R? is independently selected from the group consisting of
hydrogen, alkoxyalkyl, alkylsulfonyl(alkyl), alkylamino (alkyl)o.3, alkyl; or

R? and R3 taken together to form a 6-membered saturated ring containing
optionally O, N, or S where the N maybe substituted wherein alkyl and the S may

be substituted with 1-2 oxygen,;
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hydroxy, alkoxy, halo alkoxy, alkoxycarboxy alkyl, alkoxy carbonyl amino
(alkyl)o.,, alkoxy alkoxy, alkoxy hydroxy, alkoxysulfonyl alkyl, alkoxy alkoxy
alkoxy, alkoxy-S-alkyl, alkoxy sulfonyl alkyl, alkoxy amino (alkyl)o-2,
alkoxyamino (alkyl alkoxy);.2, alkoxy oxy acyl, alkoxy hydroxy, alkoxy amino
alkyl alkyl hydroxy;

aradical of the formula:
-0-alkyl-O-alkyl-R* wherein R*is independently alkoxy, amino

(alkyl)o.2, or a 5-6 membered ring containing 1 or 2 N.

aradical of the formula:
alkoxy- R’ , Wherein R’is independently amino (alkyl)o. , a 5 or 6 membered ring

containing 1 to 4 N or 1N and 10, the ring optionally substituted with alkyl;
aradical of the formula:

RX
N

x'—-c
L
wherein R* is independently hydrogen, cyano or nitro;
R’ is independently amino (alkyl), cycloalkyl, or phenyl;
X' is a direct bond or amino (alkyl)o.; or R* and R? taken together form an

imidazolyl substituted on N with alkyl;

-S-, alkyl alkoxy, -S- alkyl, sulfonyl- alkyl alkoxy, S-Ph, SO,Ph, sulfonylamino
(alkyl)o.2, sulfonyl alkyl amino (alkyl)y.;, amino (alkyl)o.;, aminosulfonyl alkyl,
aminocarbonyl alkyl amino alkyl amino (alkyl),.;; amino (alkyl hydroxy), .2,
amino (alkyl alkoxy);.,, amino alkyl carboxyl (alkyl),.;, amino alkyl
carbonylamino (alkyl)o-é, amino (alkyl) (alkylcarboxyl (alkyl)e.;), amino (alkyl)
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(alkyl carbonyl amino (alkyl)o.,), amino (alkyl) (alkylamino (alkyl)o.2), amino
(alkyl) (alkyl alkoxy), amino (alkyl) (alkyl hydroxy); or

a 5 or 6 membered saturated heterocyclic ring containing oné ormore N, O, S
atoms; the heterocyclic ring optionally substituted by alkyl or N-protective group;
N is optionally substituted by alkyl, carbonyl alkyl, sulfonyl alkyl or a N-
protective group; or carbon substituted with a hydroxy, carboxy, carboxy alkyl,

carbonylamino or amino; or S is optionally substituted with one or two O;

a radical of the formula:

amino (alkyl) (alkyl)-R®

where R® is pyrrolidinyl, piperidinyl, morpholinyl, thiomorpholinyl wherein RCis
optionally substituted by dioxy;

an imidazolinyl optionally substituted with alkyl on N, amino (alkyl) imidazolinyl
optionally substituted with alkyl on N;

a radical of the formula:

N—R’

I

—X*——N—o=C
'Lw ,L/Rs
RQ
wherein X? is a direct link or amino (alkyl)y, - alkyl-;
R’ is hydrogen, or cyano;
R'%is independently hydrogen or alkyl;
Each R® and R? is independently hydrogen or alkyl;

an amino- alkyl-amino (alkyl)(imidazolyl optionally substituted with alkyl on N;

A is independently
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L. phenyl, pyridinyl or imidazoly! optionally substituted with one or more RY
groups; each R'! independently halo, cyano, carbonylamino (alkyl),.,, alkyl
amino, alkylamino (alkyl)o.,, sulfonylamino, sulfony! alkyl; alkyl which may be
optionally substituted with 3-6 membered nitrogen containing ring; the 3-6

membered ring maybe substituted by alkyl hydroxy;

II. a radical of formula:
-C=NR"

R13

wherein R'? is independently hydrogen, alkyl or 3-4 membered N containing
ring;

R is amino (alkyl)y.,, or a 3-6 membered nitrogen containing ring;

III a 5-7 membered ring containing 1 to 4 N optionally substituted with
alkyl, alkylamino (alkyl)o.;), amino(alkyl)o-z), oxy, carbonyl alkylamino (alkyl),.,

thio(alkyl), imino; or

IV. aradical of the formula:
R"N=CR")-N

wherein each R'* and R" can be hydrogen, or alkyl;

V. aradical of the formula:
R*
RY'\ Nl/
RZ'/N——I_RU
wherein R* is independently hydrogen, cyano, nitro, alkyl, a 4-membered N
containing ring, acyl, sulfonyl alkyl;
R" is a direct bond, alkylamino (alkyl)o..

each RY and R” is independently hydrogen, hydroxy, alkyl, alkoxy,
alkoxyphenyl, halophenyl, alkyl piperidinyl, amino (alkyl),.2, phenyl, halo
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(alkyl), aminosulfonyl alkyl, pyrrolidinyl, pyrimidinyl, pyrridinyl, alkylphenyl,
alkylhalophenyl, alkylcyano, alkoxy alkyl,

alkyl hydroxy, alkylsulfonyl alkyl, alkylamino acetyl, alkylamino sulfonyl alkyl,
alkenyl, alkynyl, alkylcycloalkyl, cycloalkyl, or 5-6 membered N containing ring
optionally substituted with alkyl, alkylcarboxyl, alkylcarboxyl

(alkyl), alkylamino (alkyl)o.,, alkylpyrrolidinyl, alkylpiperazinyl, alkylamino
alkyl alkoxy, alkyl thiomorpholinyl optionally substituted with oxy or dioxy;

R” and R” taken together to form a 3-7 membered ring containing one or more N,
O, S atoms; said ring may be optionally substituted by alkyl, halo, hydroxy,
alkylhydroxy, oxy, carboxyl, carboxyalkyl, carboxyalkyl, carboxylamino,
alkylcarboxylamino, alkylamine, aminoacetyl, pyridinyl, pyrimidinyl,
alkoxyphenyl, alkylpiperidyl,

=\ N

|\/O > O=N| /

V1. a radical of the formula:

R'8
Tw |N/
R'®——N—°C
Is

wherein each R'%0r R is independently hydrogen or alkyl,

R" is independently alkyl; haloalkyl, phenyl, pyrimidyl, cycloalkyl, thiophenyl or
alkylcyano;

R" is alkyl;
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VII. a radical of the formula:

RZO_N xn

wherein R is alky,

X’ is independently C, O, or N; X is optionally substituted with alkyl; dioxy,
amino (alkyl)o.2, hydroxy, alkylcarboxy, alkylcarboxy alkyl,

alkyl alkoxy, alkylmino(alkyl)o.2, alkylpyrrolidinyl, alkylphenyl, alkylpyridinyl
acetyl, carboxylalkyl, carbonylamino (alkyl)o., sulfonylalkyl, carboxyl, pyridinyl,
pyridinyl substituted with oxy, phenyl, halophenyl,

VIIL
NN
o~ —RA NR?! /\'}_/8 N AN
_R&j, N HN NH,

> ’

RZ°-N(R?")CH,CH,C(=NH)N(R?"),

—N-N(RZ)CH,CH,NHC(=NH)N(R?'), —R%(R?")CH,CH,NHC(=NH)R?’
(RZ)CH,CH,C(=NH)N(R?"),

NH NH
R2°N:>-O— R2°—”—N:>-O— R2°—'LNQ
O_

NH

wherein each R and R*' is independently alkyl;

IX. aradical of the formula:
-CH,-N(R*'R?);
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wherein each R?' or R? is independently:

alkyl, halo alkyl, alkylphenyl, alkylhydroxy, alkyl alkoxyy, alkylsulfonyl alkyl,
alkylcyano, alkylcarboxy, alkylcarbonylamino (alkyl)o, alkylcarboxyl alkyl,
alkylamino which may be optionally substituted with alkyl alkoxy,
alkylpiperidinyl, alkylmorpholinyl, alkylpyrrolidinyl, piperazinyl substituted with
alkyl;

X. a cycloalkyl, cycloheteroalkyl containing one or more S, N, or O atoms which
may be substituted with oxy, alkyl, acetyl, alkylalkylcarboxyl, alkylhydroxy,
alkylcarboxy alkyl, alkylamino, alkyl alkoxy, carboxy, amino, phenyl, pyrridinyl
or pyrimidinyl; said pyrimidinyl maybe substituted with amino group;

Each R?' or R* maybe independently a 5-6 membered ring containing 1 to 4 N,
O, or S atoms which maybe optionally substituted with amino;
and all pharmaceutically acceptable isomers, salts, hydrates, solvates and prodrug

derivatives thereof.

2. The compound according to claim 1 wherein A

Arl may be optionally substituted with 0-2 R; each R is independently selected from the
group consisting of H, F, Cl, Br, I, haloalkyl, OMe, Me, CF3, SMe, OCF3,
OCH2CH20Me, OCH2CH2NMe2, NMe2, NHMe, 1-pyrrolidine, 1-piperidine, OH, CN,
CONH2, CH2NH2, SO2NH2, SO2Me, ¢—==—¢H and ¢=CH;

Ar3 may be optionally substituted with 0-2 R'; each R is independently selected from
the group consisting of F, Cl, Br, I, haloalkyl, OMe, Me, CF3, OCF3, C=CH;
-CH=CH2 and CH=CHME; |

L1 is adirect link, -CONH-, -CON(Me)-, -CH2NH2, -NHCO-, or -N(Me)CO-;

L2 is -CONH, -NHCO, or -N(Me)CO-;
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Ar2 may be optionally substituted with 0-3 R 1d groups;

eachR 'Y is independently selected from the group consisting of:
H, -Me, -F, -Cl, -Br, I, haloalkyl, aryl, heteroaryl, -CHs, -Et, -isopropyl, -CF3,
-NO,, -CN, -CO,H, -CO,Me, -CO;Et, -CONH,;, -CONHMe, -CONMe,, -CH,OH,
-CH;NH,, -CH,NHMe, -CH,NMe,, -COMe, -C(=NOMe)Me, -C(=NOH)Me, -
CH2COOH, -CH2COOEt, -CH2CH2COOEt, -CH2CH2COOH, -CH=CHCN, -
CH=CHCOOEt, -CH=CHCOOH, -CH(OH)Me, -CHO, -CH=CH2,

___#—COOH ___—COOEt

=—H =--Me —=—Me

‘_O _O NH; NHMe NMez )LNQ )L,O

c _> )\3 A—> C J\_> —> ’;l—> iN /(l)LN
AR DBD o dn
iNiNiNiNi)LN)L)L)L
'\/)5 ()SO (?Soz ()NMe O H/\OMe ”/\SOzMe /\ll\JHMe H/\NMez

)LN/\ )OJ\ /ﬁ /l?\N/\ iN/\l

N
Me ome Me sSoMe Me Nume ME NMe,

-OH, -OCH3;, -OCF;, -OCH,F, -OCHF,, -OCH,CF3, -OCF,CF3,

-OCH,CO;H, -OCH,CO;Me, -OCH,CO,Et, -OCH,CONH,, -OCH,CONMe,,
-OCH,CONHMEe, -OCH,CH,0OMe, -OCH2CH20H, -OCH,CH,OEt,
-OCH,CH,SO;Me, -OCH2CH20CH2CH20Me, -OCH2CH2SMe,
-OCH2CH2S02Me, -OCH,CH,NH,, -OCH,CH,NHMe, -OCH,CH;NMe;,
-OCH2CH2N(CH2CH20Me)2, -OCH2CH20Ac, -OCH2CH20H,
-OCH2CH20CH2CH20Me, -OCH2CH2NH2,
-OCH2CH2CH2N(Me)CH2CH20H,
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\O/Y\O’Me \o/\(\O,Et \O/H/\NQ o N, \o’\(!;\N:/N
OH OH

OH OH

SN ) —OCHCHN ] —OCH,CH~N"" )
OH 2 :] HCH—~N —OCH,CH,~N

Me

=N

7\ / ~ =N
-OCH,CH,-N O —OCH,CH"N_ NMe  —OCH,CH~N_ N OCH,CH, NN

=

—
O~ NMe, —o(CHz)g-N/\.] -OCHIN. ) -O(CH)sN ‘O(CHz)s‘Nr\:N

(o)
—/

N -0(C 'N/_\NH =0(C /—\NM
O(CHp)s N.N.,N (CHz)y ", ( Hz)iN\_/ e

NH N NH NH N
—OCH,CH,——NMe, —'OCHr‘»CHg—QN\) —ocn,cnz-n—$ —ocmcm-ﬂ-b—ocmcnz—n—(f ]
N

Me Me

NH N-CN
H H NH H
—OCH,CH: N4 —OCH,CH,! _4 —OCHchz-N—</
? NHMe c N NH, NH,

H N-NOZ
—OCH,CH,-N—(NH

2 2

N

NH N-C
Me NH H Me
i - —OCH,CH,-N —OCH,CH,-N
OCH,CH, N—QN 2 -"(NM —(NMGZ

2

-SCH,CH,0Me, -SO,CH,CH;OMe, -SCHs, -SEt, -SPh, -SO2Ph, -SO;NH,,
-SO,CHs, -SO;NMe,, -SO2CH2CH2NMe2, -NH,, -NMe;, -NHMe, -NHSO,Me,
NHCOMe, -NHCH,CH;NHMe, -NHCH,CH;NMe,, -N(CH,CH;OH),, -
N(CH,CH;OMe);,  -NHCH,CO,H,  -NHCH,CO,Bt,  -NHCH,;COE,
‘NHCH,CONH,, -NHCH,CONMe,, -NHCH,CONHMe, -N(CHs)CH,COH,
-N(CH;)CH,CO;Et, -(NMe)CH2COOH, -N(Me)CH2CONH2,
“N(Me)CH2CH2NMe2, -N(Me)CH2CH20Me, -N(Me)CH2CH20H,
NHCH2CH20Me, -NHCH,CH,0Me,

235



WO 02/079145 PCT/US02/10523

— ij — ) =N b—N 5 =N so, =N _N/\ —N  NH
—/ / / uNMe /
\ /\ /N ™\ /—\
—N NMe —N N-Et —N NBoc —N NCOMe —N NSO,Me
./ —/ — —/ —/

— C>.0H —| Dcozﬂ —N  )»COEt —I >»CONH, N )-NH,

QN S I S S

~, 4

s NHMe \N NMe, )/\N \NAN /N\/\N
H Me H Me Me NMe;

N-CN

N Me Me N

4 Ve N Nl

—NHCHZCHZ—::—(N ) —NHCH,CH,—N—{  } —NHCH,CHy—N—{
; N

N
H Me H

:\lﬁe Me Me Me
D ’"‘/\NQ AT ANy
0 \_so

Me

/N\/\NMez Me

and
ANe~ome

A is independently selected from the group consisting of:
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and all pharmaceutically acceptable isomers, salts, hydrates, solvates and prodrug

derivatives thereof.

3. The compound according to claim 2 wherein

Ar2 is independently selected from the group consisting of:
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4. The compound according to claim 1 wherein A is selected from the group

consisting of :
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5. The compound according to claim 2 having formula Ia:
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wherein:

Arl is independently selected from the group consisting of:

Bl Sl e

G PP

R
- O -
e
X, [ 8
F R Cl
N
b O -
S —_ S

each R is independently Cl, OMe, NMe2, OCH2CH20Me, -OCH2CH2NMe?2,

D w0y

L1 is a direct link, -CONH, -CH2NH-, or -NHCO-;
L2 i1s -CONH, or -NHCO;

Ar3 1s independently selected from the group consisting of:
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Ar2 may be optionally substituted with 0-3 R ' group; each R 1 s independently

selected from the group consisting of:

H, -Me, -F, -Cl, -Br, I, -CHs, -CF3, -CN, -CO,H, -CO:Me, -CO,Et, -CONH,,
-CONHMe, -CONMe;,, -CH,NHMe, -CH,NMe,, -COMe, -CH2COOH,

=—H =—Me

NH

_Q _Q J\HNHz )LNHMe )NCNMeL JSNQ )LO .

N N N H N
/ng’Q} /&} \N/&} /ch’Q} /’;‘Q Z}
H H Me H H H. H

-OCHj;, -OCFs, -OCH,F, -OCHF,, -OCH,CF;, -OCF,CF3,
-OCHzCOzH, -OCH2COZME, -0CH2COzEt, -OCH2CONH2, -OCHzCONMez,
-OCH,;CONHMe, -OCH,CH,0OMe, -OCH,CH,NHMe, -OCH,CH,;NMe,,
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N
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NH
NH N-CN
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N
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N
NN e N e
N_Y N\;R Ny

)}-NMe and

/\N’\ /\N’\ o~ [\»jD
AN
and all pharmaceutically acceptable isomers, salts, hydrates, solvates and prodrug

derivatives thereof.
6. The compound according to claim 5 wherein L1 or L2 is -CONH.

7. The compound according to claim 5 wherein Arl is independently selected from

the group consisting of:
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Y

each R is independently Cl, OMe, NHMe, NMe2, OCH2CH20OMe, or
-OCH2CH2NMe2;

-2« =0

>

Ar3 is independently selected from group consisting of:
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Ar2 may be optionally substituted with 0-3 R'¢ groups;

each R' is independently selected from the group consisting of:

H, -Me, -Cl, Br, c—=—c+,-0OCH;, -OCF,;, -OCH,F, -OCHF,, -OCH,CF,, -
OCF,CF;, -OCH,COH, -OCH,CO;Me, -OCH,CO;Et, -OCH,CONH,,
-OCH2CONM62, -OCHzCONHMe, -OCH2CH20MC, -OCHzCHzNMCz,
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and all pharmaceutically acceptable isomers, salts, hydrates, solvates and prodrug

derivatives thereof.

8. The compound according to claim 5 having the formula:
: o
o
A N
R10;
and
0 Rydy o c

HN

5

wherein:

Arl is independently selected from the group consisting of:

F R
7\ 7k IN_
N= _(N—=>_ — N=N
Cl F R
n \m \2/-_§, and U
S S S S
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each R is independently Me, OMe, NH2, NHMe, NMe2,
OCH2CH20Me, -OCH2CH2NMe2,

D ow =0

Ar3 is independently selected from the group consisting of:

—@-Me {\3 _\ Me
{l_\ F {1—\ o g {q_\ Br

each R is independently selected from the group consisting of:

PCT/US02/10523

-SMe, -SO2Me,

H, -Me, -Cl, -OCHj3, -OCF;, -OCH,F, -OCHF,, -OCH,CF;3, -OCF,CF;3,
-OCH,CO,H, -OCH,CO;Me, -OCH,CO,Et, -OCH,CONH,, -OCH,CONMe,,

-OCH2CONHMC, -OCH2CH20M3, -OCH2CH2NM62,
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-NHCH,CO,Et, -NHCH,CONH;, -NHCH,CONMe,, -N(Me)CH2CH2NMe?2, -
N(Me)CH2CH20Me, -NHCH2CH20Me, -NHCH,;CH,;OMe,
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each R'% and R'® is independently selected from the group consisting of:
H, -Me, -F, -Cl, -Br, I, -CH3-CF;, -CN, -CO.H, -CO,Me, -CO,Et, -CONH,,
-CONHMe, -CONMe,, -CH,NH,, -CH,NHMe, -CH;NMe,;, -COMe,
CH2COOH, -CH2COOEt,

=—H

NH NH
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N N N N
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-OCH;, -OCF3, -OCH,F, -OCHF,, -OCH,CF;, -OCF,CF;,
-OCH,CO;H, -OCH,CO;Me, -OCH,CO,Et, -OCH,CONH,, -OCH,CONMe;,
-OCH2CONHM€, -OCHzCHzOMe, -OCH2CH2NM€2,
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and all pharmaceutically acceptable isomers, salts, hydrates, solvates and prodrug

derivatives thereof.

9. The compound according to claim 5 having the formula:

Ryd; 0

©

wherein Arl is independently selected from the group consisting of:

@-QGQ
P -
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each R is independently Cl, OMe, NMe2, OCH2CH20Me, -OCH2CH2NMez2,

D =0
Ar3 is independently selected from the group consisting of:

—@—Me and _(/N_=\>_Me

each R'' is independently H, -Me, -Cl,
-OCH3, -OCH2CH20Me, ‘OCH2CH2NMCZ,
-NMe,, -N(Me)CH2CH2NMe2, -N(Me)CH2CH20Me,

—_ — — o — —N SO.
(j N O —N S S02

- —N

each R'®? and R'® is independently selected from the group consisting of:
H, —, -Me, -F, -Cl, -Br, -CF;, -CN, -CO,H, -CO:Me, -CO,Et, -CONH,,

7

-CH;NMe,, -COMe, -NMe2, -SMe,
-SCH2CH20M€, -SOzCHzCHzOMC, -SCH3, -SOzNHz, -SO)CH},, -SOzNMCz,
and -SO2CH2CH2NMe?2;

and A is independently selected from group consisting of:
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and all pharmaceutically acceptable isomers, salts, hydrates, solvates and prodrug

derivatives thereof.

10. The compound according to claim 5 having the formula:

0y Oy OMe

——
0 —H o QH
HN
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wherein:

Arl is independently selected from the group consisting of:

0 00O
Y.

each R is independently Cl, OMe, NMe2, OCH2CH20OMe, -OCH2CH2NMe2,
D« ),

Ar3 is independently selected from the group consisting of:

N
F R
@ @ and z_sg_
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11. The compound according to claim 5 having the formula:
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each R is independently -Cl, -OMe, -NMe2, -OCH2CH20Me, -OCH2CH2NMe2,

D -0
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and A is independently selected from group consisting of:
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and all pharmaceutically acceptable isomers, salts, hydrates, solvates and prodrug
derivatives thereof.
" and A is independently selected from group consisting of:
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©/\CH2NM92 : J N ©;502NH2 : :SOZMe t
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and all pharmaceutically acceptable isomers, salts, hydrates, solvates and prodrug

derivatives thereof.

12. The compound according to claim 5 having the formula:
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wherein:

Arl is independently

N= N = N=
Ci F R
Do - 0« v
S S S S

each R 1s independently -Cl, -OMe, -NMe,, -OCH,CH,0Me, -OCH,CH,NMe;,

O -0
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A is independently selected from the group consisting of:
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and all pharmaceutically acceptable isomers, salts, hydrates, solvates and prodrug

derivatives thereof.

13. The compound according to claim 5 having the formula
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wherein

Arl is independently selected from the group consisting of:
F

v/ }\ 7\ VR VAN
N= N=>— —\ N=N
Cl F R

D- T T w0

each R is independently -H, -F, -Cl, -OMe, -NMe2, -OCH2CH20Me, -OCH2CH2NMe?2,
O« 0.

14. The compound according to claim 5 having the formula
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Arl is independently selected from the group consisting of:
F
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A is independently selected from the group consisting of:
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15.  The compound according to claim 5 having the formula
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wherein

each R is independently -H, -F, -Cl, -OMe, -NMe2, -OCH2CH20Me, -OCH2CH2NMe?2,
O« -0

16.  The compound according to claim 5 having the formula:
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wherein
each R'# is independently selected from the group consisting of:

H, CECH, C—==—CH, 'Me, 'Fa 'Cl, “Br, _CF3a 'CNa 'C02H7 'COZMe7 ‘COZEt,

-CONH,;, -CH;NMe;, -COMe, -NMe2, -SMe, -SCH,CH,OMe,
-SOzCHzCHzOMe, -SCH3, -SO)NHz, -SO)_CH;,, -SOzNMez, and -
SO2CH2CH2NMe2.

17. The compound according to claim 5 having the following formula:
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HN O H Rydy HN Oy Ry,
. N N
Me,N Me;N
F (0] Ryd3 F O Rds
HN HN_ N
~
’ 2
A A
H H
HN O H Ry, HN Oy Ry
N N
MezN MezN
F o Ryd3 F o Ryd3
HN HN. N
| SN L
Me & Me
HN O n Ry HN Oy Ry
N N
Me,N Me,N
- F (0] R1d3 F (0] R1d3
NN
| SN
Z ek

HN H

O\CF
wherein:

eachR'Y is independently H, OMe, or NMe2;

eachR'® is independently Cl or Br, ¢=cH or c—=—C¢H;

3 3

and all pharmaceutically acceptable isomers, salts, hydrates, solvates and prodrug

derivatives thereof.

18. The compound according to claim 5 having the following formula:

wherein:

each R'% is independently H, Cl, Br, SMe, ¢=CHor c—=—CH;
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and all pharmaceutically acceptable isomers, salts, hydrates, solvates and prodrug

derivatives thereof.

19.  The compound according to claim 5 having the following formula:

HN O OMe HN Oy OMe
N . N
Me,N MeN
F o} Rqd3 F (o] Ryd3
HN HN N

l N

=
[S\g .

H H
wherein:

each R'® is independently Cl, Br, ¢=cCH or ¢—=—CH;

and all pharmaceutically acceptable isomers, salts, hydrates, solvates and prodrug

derivatives thereof.

20.  The compound according to claim 5 having the following formula:

T, o
o, B

Ryds

wherein:

each R is independently -H, -F, -Cl, -OMe, -NMe2, -OCH2CH20Me, -OCH2CH2NMe?2,

_O or —/\:>;

each R1d3 is independently -Cl, -Br, SMe, ¢=cH or c—=

CH,

21.  The compound according to claim 5 having the following formula:
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Me2N : ﬁmdz Me;N :1 qp'&dz
wherein:

each R is independently -H, -F, -Cl, -OMe, -NMe2, -OCH2CH20Me, -OCH2CH2NMe2,

O« -0

each R1d2 is independently H, Cl, Br, SMe, ¢=¢H or c—==—cH

and all pharmaceutically acceptable isomers, salts, hydrates, solvates and prodrug

derivatives thereof.

22. The compound according to claim 5 having the following formula:
R R

)
o?nRﬁ’s ?QR1d3
HN
©\ ()\
H
wherein:

each R is independently -H, -F, -Cl, -OMe, -SMe, -NMe2, -OCH2CH20OMe,
-OCH2CH2NMe2,

0 -0

each R'® is independently Cl, Br, SMe, C=CH or C—==—CH

23.  The compound according to claim 5 having the following formula:
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R R
(o] (o]
H H
ad \ N al/ \ N
S S
O Rd3 0 Ryds
HN HN N
l ~
/
T .
. H H

wherein:
each R is independently -H, -F, -Cl, -OMe, -SMe, -NMe2, -OCH2CH20Me,
-OCH2CH2NMe?2,

D =)

eachR'® is independently Cl, Br, SMe, ¢=¢H or c—=

24.  The compound according to claim 5 having the following formula:

Q. Q.
o, o

each R is independently -H, -F, -Cl, -OMe, -NMe2, -OCH2CH20Me, -OCH2CH2NMe?2,

o)

each R'® is independently Cl, Br, SMe, ¢=¢H or c—=

Ryd3

25. The compound according to claim 5 having the following formula:
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wherein:

each R is independently -H, -F, -Cl, -OMe, -NMe2, -OCH2CH20Me, -OCH2CH2NMe2,

D =)

each R1d3 is independently Cl, Br, SMe, ¢=CH or ¢—=—CH,

26.  The compound according to claim 5 having the following formula:

R OpRﬂ’g R opRﬁ]a
HN HN. N
I N
Z
X A
H H

wherein:

each R is independently -H, -F, -Cl, -OMe, -NMe2, -OCH2CH20Me, -OCH2CH2NMe2,

L)

each R'® is independently Cl, Br, SMe, €=cCH or c—==—CH,

27.  The compound according to claim 5 having the following formula:
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MezN ; MeZN ;
Ryd3;
A b
X X
H H
wherein:

each R is independently -H, -F, -Cl, -OMe, -NMe2, -OCH2CH2OMe, -OCH2CH2NMe2,

_O or —C>;

each R'® is independently Cl, Br, SMe, ¢=

and all phafmaceutically acceptable isomers, salts, hydrates, solvates and prodrug

Ryd3

derivatives thereof.

28. The compound according to claim 1 selected from the group consisting of:
{4-[(dimethylamino)iminomethyljphenyl}-N- {4-chloro-2-[N-(4-
ethynylphenyl)carbamoyl]phenyl}-carboxamide;
N-{4-chloro-2-[N-(4-ethynylphenyl)carbamoyl]phenyl}{4-(1-methyl(2-imidazolin-2-yl))phenyl]-
carboxamide;

Ethyl 1-{[4-(N-{4-chloro-2-[N-(4-ethynylphenyl)carbamoyl]phenyl}carbamoyl)phenyl]iminomethyl}-
piperidine-4-carboxylate;
1-{[4-(N-{4-chloro-2-[N-(4-ethynylphenyl)carbamoyl]phenyi}carbamoy!)phenyljiminomethyl}-
piperidine-4-carboxylic acid;
1-{[4-(N-{4-chloro-2-[N-(4-ethynylphenyl)carbamoyl]phenyl}carbamoyl)phenyl]iminomethyi}-
piperidine-4-carboxamide;
N-{4-chloro-2-[N-(4-ethynylphenyl)carbamoyl]phenyl}(4-{[4-(hydroxymethyl)piperidyl]imino-
methyl}phenyl)carboxamide;
[4-({[2-(dimethylamino)ethyl)methylamino}iminomethyl)phenyl]-N-{4-chloro-2-[N-(4-ethynyl-
phenyl)carbamoyl]phenyl}carboxamide;
{4-[(dimethylamino)iminomethyl]-2-fluorophenyl}-N-{4-chloro-2-[N-(4-ethynylphenyl)carbamoyi]-
phenyl}carboxamide;
N-{4-chloro-2-[N-(4-ethynylphenyl)carbamoyl]phenyl}[2-fluoro-4-(1-methyl(2-imidazolin-2-
yl))phenyljcarboxamide;
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Ethyl 1-{[4-(N-{4-chloro-2-[N-(4-ethynylphenyl)carbamoy{]phenyl}carbamoyl)-3-
fluorophenylliminomethyl}piperidine-4-carboxylate;
1-{[4-(N-{4-chloro-2-[N-(4-ethynylphenyl)carbamoyl]phenyl}carbamoyl)-3-
fluorophenyl)iminomethyl}piperidine-4-carboxylic acid;
1-{[4-(N-{4-chloro-2-[N-(4-ethynylphenyl)carbamoyl]phenyl}carbamoyl)-3-
fluorophenyl)iminomethyl}piperidine-4-carboxamide; '
N-{4-chloro-2-[N-(4-ethynylphenyl)carbamoyl]phenyl}(2-fluoro-4-{[4-
(hydroxymethyl)piperidylliminomethyl}phenyl)carboxamide;
[4-({[2-(dimethylamino)ethyljmethylamino}iminomethyl)-2-fluorophenyl]-N-{4-chloro-2-[N-(4-
ethynylphenyl)carbamoyljphenyt}carboxamide;
N-{4-chloro-2-[N-(4-ethynylphenyl)carbamoyl]phenyi}{4-[(ethylmethylamino)iminomethyl]-2-
fluorophenyl}carboxamide;
[4-({[3-(dimethylamino)propyl]methylamino}iminomethyl)-2-fluorophenyl]-N-{4-chloro-2-[N-(4-
ethynylphenyl)carbamoyl]phenyl}carboxamide;
{4-[(dimethylamino)iminomethyl]phenyl}-N-{2-[N-(4-ethynylphenyl)carbamoyi]-4-
methoxyphenyl}carboxamide;
N-{2-[N-(4-ethynylphenyl)carbamoyl}-4-methoxyphenyl}{4-(1-methyl(2-imidazolin-2-
yl))phenyljcarboxamide;

Ethyl 1-{[4-(N-{2-[N-(4-ethynylphenyl)carbamoyi}-4-
methoxyphenyl}carbamoyl)phenylliminomethyl}piperidine-4-carboxylate;

Methyl 1-{[4-(N-{2-[N-(4-ethynylphenyl)carbamoyl]-4-
methoxyphenyl}carbamoyl)phenyl]iminomethyf}piperidine-4-carboxylate;
1-{[4-(N-{2-[N-(4-ethynylphenyl)carbamoyl]-4-
methoxyphenyl}carbamoyl)phenyl]iminomethyl}piperidine-4-carboxylic acid;
1-{[4-(N-{2-[N-(4-ethynylphenyl)carbamoyl}-4-
methoxyphenyl}carbamoyl)phenyl]liminomethyl}piperidine-4-carboxamide;
[4-({[2-(dimethylamino)ethyl)methylamino}iminomethyl)phenyl]-N-{2-[N-(4-
ethynylphenyl)carbamoyl]-4-methoxyphenyl}carboxamide;
{4-[(dimethylamino)iminomethyi]-2-fluorophenyl}-N-{2-[N-(4-ethynylphenyl)carbamoyi]-4-
methoxyphenyl}carboxamide;
N-{2-[N-(4-ethynylphenyl)carbamoyi}-4-methoxyphenyl}[2-fluoro-4-(1-methyl(2-imidazolin-2-
yl))phenyllcarboxamide;

Ethyl 1-{[4-(N-{2-[N-(4-ethynyiphenyl)carbamoyl]-4-methoxyphenyl}carbamoyl)-3-
fluorophenyl]liminomethyl}piperidine-4-carboxyiate;

Methyl 1-{[4-(N-{2-[N-(4-ethynylphenyl)carbamoyl]-4-methoxyphenyl}carbamoyl)-3-
fluorophenylliminomethyl}piperidine-4-carboxylate;
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1-{[4-(N-{2-[N-(4-ethynylphenyl)carbamoyl]-4-methoxyphenyl}carbamoyl)-3-
fluorophenylliminomethyl}piperidine-4-carboxylic acid;
1-{[4-(N-{2-[N-(4-ethynylphenyl)carbamoyl]-4-methoxyphenyl}carbamoyl)-3-
fluorophenyl]iminomethyl}piperidine-4-carboxamide;
[4-({[3-(dimethylamino)propyl]methylamino}iminomethyl)-2-fluorophenyl]-N-{2-[N-(4-
ethynylphenyl)carbamoyl)-4-methoxyphenyl}carboxamide;
N-{2-[N-(4-ethynylphenyl)carbamoyl]-4-methoxyphenyl}[2-fluoro-4-
(iminopiperidylmethyl)phenyljcarboxamide;
4-(N-{2-[N-(4-ethynylphenyl)carbamoyl]-4-methoxyphenyl}carbamoyl)-3-
fluorobenzenecarboxamidine;

{4-[(dimethylamino)iminomethyl]-2-fluorophenyl}-N-{2-[N-(5-chloro(2-pyridyl))carbamoyi]-4-
ethynylphenyl}carboxamide;
N-{2-[N-(5-chloro(2-pyridyl))carbamoyl}-4-ethynylphenyl}{2-fluoro-4-(1-methyl(2-imidazolin-2-

yl))phenyl]carboxamide;

Ethyl 1-{{4-(N-{2-[N-(5-chloro(2-pyridyl))carbamoyl]-4-ethynylphenyl}carbamoyl)-3-
fluorophenyljliminomethyl}piperidine-4-carboxylate;

Methyl 1-{[4-(N-{2-[N-(A5-chloro(2-pyridyl))carbamoyl]-4-ethynylphenyl}carbamoyl)—3-
fluorophenyl]iminomethyl}piperidine-4-carboxylate;
1-{[4-(N-{2-[N-(5-chloro(2-pyridyl))carbamoyl]-4-ethynylphenyl}carbamoyl})-3-
fluorophenyl]iminomethyl}piperidine-4-carboxylic acid;
1-{[4-(N-{2-[N-(5-chloro(2-pyridyl))carbamoyl]-4-ethynylphenyl}carbamoyl)-3-
fluorophenyl]liminomethyl}piperidine-4-carboxamide,
N-{2-[N-(5-chloro(2-pyridyl))carbamoyl]-4-ethynylphenyl}(2-fluoro-4-{[4-
(hydroxymethyl)piperidyljiminomethyl}phenyl)carboxamide;
N-{2-[N-(5-chloro(2-pyridyl))carbamoyl}-4-ethynylphenyt}[2-fluoro-4-
(iminopiperidylmethyl)phenyljcarboxamide;
[4-({[2-(dimethylamino)ethyl]methylamino}iminomethyl)-2-fluorophenyl}-N-{2-[N-(5-chloro(2-
pyridyl))carbamoyl]-4-ethynylphenyljcarboxamide;
[4-({[3-(dimethylamino)propyljmethylamino}iminomethyl)-2-fluorophenyl]-N-{2-[N-(5-chloro(2-
pyridyl))carbamoyl]-4-ethynylphenyl}carboxamide;

{4-[(dimethylamino)iminomethyl]phenyl}-N-{2-[N-(5-chloro(2-pyridyl))carbamoyl]-4-
ethynylphenyl}carboxamide;
N-{2-[N-(5-chloro(2-pyridyl))carbamoyl]-4-ethynylphenyi}[4-(1-methyl(2-imidazolin-2-

yl))phenyl]carboxamide;

Ethyl 1-{[4-(N-{2-[N-(5-chloro(2-pyridyl))carbamoyl}-4-
ethynylphenyl}carbamoyl)phenylliminomethyl}piperidine-4-carboxylate;
Methy! 1-{[4-(N-{2-[N-(5-chloro(2-pyridyl))carbamoyl]-4-
ethynylphenyl}carbamoyl)phenyl]liminomethyl}piperidine-4-carboxylate;
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1-{[4-(N-{2-[N-(5-chloro(2-pyridyl))carbamoyl]-4-
ethynylphenyl}carbamoyl)phenyl]iminomethyl}piperidine-4-carboxy|ic acid;
1-{[4-(N-{2-[N-(5-chloro(2-pyridyl))carbamoyl]-4-
ethynylphenyl}carbamoyl)phenyl]iminomethyl}piperidine-4-carboxamide;,
N-{2-[N~(5-chloro(2-pyridyl))carbamoyl]-4-ethynylphenyl}(4-{[4-
(hydroxymethyl)piperidylliminomethyl}phenyl)carboxamide;,
N-{2-[N-(5-chloro(2-pyridyl))carbamoyl]-4-ethynylphenyl}[4-
(iminopiperidylmethyl)phenyljcarboxamide;
[4-({[2-(dimethylamino)ethyl]methylamino}iminomethyl)phenyl}-N-{2-[N-(5-chloro(2-
pyridyl})carbamoyl]-4-ethynylphenyl}carboxamide;
[4-({[3-(dimethylamino)propyllmethylamino}iminomethyl)phenyi]-N-{2-[N-(5-chloro(2-
pyridyl))carbamoyl]-4-ethynylphenyl}carboxamide;

{4-[(dimethylamino)iminomethyl]-2-fluorophenyl}-N-{2-[N-(5-chloro(2-pyridyl))carbamoyl]-4-
ethynyl-6-methoxyphenyl}carboxamide;
N-{2-[N-(5-chloro(2-pyridyl))carbamoyi]-4-ethynyl-6-methoxyphenyl}{2-fluoro-4-(1-methyl(2-

imidazolin-2-yl))phenyljcarboxamide;

Ethyl 1-{[4-(N-{2-[N-(5-chloro(2-pyridyl))carbamoyl]-4-ethynyl-6-methoxyphenyl}carbamoyl)-3-
fluorophenyl)iminomethyl}piperidine-4-carboxylate;

Methyl 1-{[4-(N-{2-[N-(5-chloro(2-pyridyl))carbamoyl]-4-ethynyl-6-methoxyphenyl}carbamoyl)-3-
fluorophenylliminomethyl}piperidine-4-carboxylate;
1-{[4-(N-{2-[N-(5-chloro(2-pyridyl))carbamoyl]-4-ethynyl-6-methoxyphenyl}carbamoyl)-3-
fluorophenylliminomethyl}piperidine-4-carboxylic acid;
1-{[4-(N-{2-[N-(5-chloro(2-pyridyl))carbamoyl]-4-ethynyl-6-methoxyphenyl}carbamoyl)-3-
fluorophenylliminomethyl}piperidine-4-carboxamide;
N-{2-[N-(5-chloro(2-pyridyl))carbamoyl}-4-ethynyl-6-methoxyphenyl}(2-fluoro-4-{[4-

. (hydroxymethyl)piperidylliminomethyl}phenyl)carboxamide;
N-{2-[N-(5-chloro(2-pyridyl))carbamoyl}-4-ethynyl-6-methoxyphenyl}[2-fluoro-4-
(iminopiperidylmethyl)phenyljcarboxamide;
N-{2-[N-(5-chloro(2-pyridyl))carbamoyl]-4-ethynyl-6-methoxyphenyl}[2-fluoro-4-
(iminopiperidylmethyl)phenyl]carboxamide;
[4-({[3-(dimethylamino)propyl]methylamino}iminomethyl)-2-fluorophenyl]-N-{2-[N-(5-chloro(2-
pyridyl))carbamoyl]-4-ethynyl-6-methoxyphenyl}carboxamide;
N-{2-[N-(5-chloro(2-pyridyl))carbamoyl]-4-ethynyl-6-methoxyphenyl}{4-
[(ethyimethylamino)iminomethyl]-2-fluorophenyi}carboxamide;
[4-(azetidinyliminomethyl)-2-fluorophenyl]-N-{2-[N-(5-chloro(2-pyridyl))carbamoyl]-4-ethynyl-6-
methoxyphenyl}carboxamide;
[4-(azetidinylazetidinylidenemethyl)-2-fluorophenyl]-N-{2-[N-(5-chloro(2-pyridyl))carbamoyl]-4-
ethynyl-6-methoxyphenyl}carboxamide;
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{4-[(dimethylamino)iminomethyi]phenyl}-N-{2-[N-(5-chloro(2-pyridyl))carbamoyi]-4-ethynyl-6-
methoxyphenyl}carboxamide;
N-{2-[N-(5-chloro(2-pyridyl))carbamoyi]-4-ethynyl-6-methoxyphenyl}[4-(1-methyl(2-imidazolin-2-

yl))phenyl]carboxamide;

Ethyl 1-{[4-(N-{2-[N-(5-chloro(2-pyridyl})carbamoyl]-4-ethynyl-6-
methoxyphenyl}carbamoyl)phenylliminomethyl}piperidine-4-carboxylate;

Methyl 1-{[4-(N-{2-[N-(5-chloro(2-pyridyl))carbamoyl]-4-ethynyl-6-
methoxyphenyl}carbamoyl)phenylliminomethyl}piperidine-4-carboxylate;
1-{[4-(N-{2-[N-(5-chloro(2-pyridyl))carbamoyl]-4-ethynyl-6-
methoxyphenyl}carbamoyl)phenylliminomethyl}piperidine-4-carboxylic acid;
1-{[4-(N-{2-[N-(5-chloro(2-pyridyl))carbamoyl]-4-ethynyl-6-
methoxyphenyl}carbamoyl)phenyijiminomethyl}piperidine-4-carboxamide;
N-{2-[N-(5-ch|oro(2-pyridy|))carbamoyl]-ft-ethynyl-6-methoxyphenyl}(4-{[4-
(hydroxymethyl)piperidylJiminomethyl}phenyl)carboxamide;
N-{2-[N-(5-chloro(2-pyridyl))carbamoyl]-4-ethynyl-6-methoxyphenyl}{4-
(iminopiperidylmethyl)phenyljcarboxamide;
[4-({[2-(dimethylamino)ethyl]methylamino}iminomethyl)phenyl]-N-{2-[N-(5-chloro(2-
pyridyl))carbamoyl]-4-ethynyl-6-methoxyphenyl}carboxamide;
[4-({[3-(dimethylamino)propylmethylamino}iminomethyl)phenyl]-N-{2-[N-(5-chloro(2-
pyridyl))carbamoyl]-4-ethynyl-6-methoxyphenyl}carboxamide;
N-{2-[N-(5-chloro(2-pyridyl))carbamoyi}-4-ethynyl-6-methoxyphenyl}{4-
[(ethyimethylamino)iminomethyl]lphenyl}carboxamide;
[4-(azetidinyliminomethyl)phenyl}-N-{2-[N-(5-chloro(2-pyridyl))carbamoyl]-4-ethynyi-6-
methoxyphenyl}carboxamide;
[4-(azetidinylazetidinylidenemethyl)phenyl}-N-{2-[N-(5-chloro(2-pyridyl))carbamoyl]-4-ethynyl-6-
methoxyphenyl}carboxamide;

{4-[(dimethylamino)iminomethyl]phenyl}-N-{4-chloro-2-[ N-(5-ethynyl(2-pyridyl))carbamoyl
Jphenyl}-carboxamide;

N-{4-chloro-2-[ N-(5-ethynyl(2-pyridyl))carbamoyl]phenyl}[4-(1-methyl(2-imidazolin-2-yl))phenyl}-
carboxamide;

N-{2-[ N-(5-ethynyl(2-pyridyl))carbamoyl]-4-chlorophenyl}[4-
(iminopyrrolidinylmethyl)phenyl]carboxamide;

N-{2-[ N-(5-ethynyl(2-pyridyl))carbamoyl]-4-chlorophenyl}[4-
(piperidyliminomethyt)phenyljcarboxamide;

ethy! 1-{[4-(N-{4-chloro-2-[ N-(5-ethynyl(2-
pyridyl))carbamoyl]phenyl}carbamoyi)phenyljiminomethyl}-piperidine-4-carboxylate,
1-{[4-(N-{4-chloro-2-[ N-(5-ethynyl(2-pyridyl))carbamoyl]phenyl}carbamoyl)phenyl]iminomethyl}-

piperidine-4-carboxamide;
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{4-[(N-ethyimethylamino)iminomethyl]phenyl}-N-{4-chloro-2-[ N-(5-ethynyl(2-pyridyl))carbamoyl
Jphenyl}-carboxamide;

{4-[(N-methyipropylamino)iminomethyl]phenyl}-N-{4-chioro-2-[ N-(5-ethynyl(2-pyridyl))carbamoyl
Jphenyl}-carboxamide;

{4-[Azetidinylazetidinylidenemethy]phenyi}-N-{4-chloro-2-[ N-(5-ethynyl(2-pyridyl))carbamoyl
]phenyl}-carboxamide;
[4-({[2-(dimethylamino)ethyl]methylamino}iminomethyl)phenyl]-N-{4-chloro-2-[ N-(5-ethynyl(2-
pyridyl))carbamoyl]phenyl}carboxamide;
{4-[(N-methyl-2-propynylamino)iminomethyl]phenyl}-N-{4-chloro-2-[ N-(5-ethynyl(2-
pyridyl))carbamoyl Jphenyl}-carboxamide;
{4-[(N-methyl-2-cyanoethylamino)iminomethyl]phenyl}-N-{4-chloro-2-[ N-(5-ethynyl(2-
pyridyl))carbamoyl Jphenyl}-carboxamide;
{4-[(dimethylamino)ihinomethyl]-z-ﬂuorophenyl}-N-{4-chIoro—2—[ N-(5-ethynyl(2-pyridyl))carbamoyl
Jphenyl}-carboxamide;

N-{2-[ N-(5-ethynyl(2-pyridyl))carbamoyi]-4-chlorophenyl}[4-(iminopyrrolidinylmethyl)-2-
fluorophenyl]carboxamide;

ethyl 1-{{4-(N-{4-chloro-2-[ N-(5-ethynyl(2-pyridyl))carbamoyi]phenyl}carbamoyl)-3-
fluorophenylliminomethyl}piperidine-4-carboxylate;

1-{[4-(N-{4-chloro-2-[ N-(5-ethynyl(2-pyridyl))carbamoyl]phenyl}carbamoyl)-3-
fluorophenylliminomethyl}piperidine-4-carboxamide;

N-{4-chloro-2-[ N-(5-ethynyl(2-pyridyl))carbamoyi]phenyl}[4-(1-methyl(2-imidazolin-2-yl}))-2-
fluorophenyl]-carboxamide; .
{4-[(N-methyl(phenylmethyl)amino)imihomethyl]-2-ﬂuorophenyl}-N-{4-ch|oro-2-[ N-(5-ethynyi(2-
pyridyl))carbamoyl Jphenyl}-carboxamide;
{4-[(N-(2-methoxyethyl)methylamino)iminomethyl}-2-fluorophenyl}-N-{4-chloro-2-[ N-(5-ethynyl(2-
pyridyl))carbamoyl phenyl}-carboxamide;
{4-[(N-methyl(furanylmethylJamino)iminomethyl}-2-fluorophenyl}-N-{4-chloro-2-[ N-(5-ethynyl(2-
pyridyl))carbamoyl Jphenyl}-carboxamide;

N-{4-chloro-2-[ N-(5-ethynyl(2-pyridyl))carbamoyl]phenyl}[4-(1-(2-hydroxyethyl)(2-imidazolin-2-
yi))-2-fluorophenyl]-carboxamide;

N-{4-chloro-2-[ N-(5-ethynyl(2-pyridyt))carbamoyl]phenyl}{4-(1-propyl(2-imidazolin-2-yl))-2-
fluorophenyl}-carboxamide;
{4-[(N-(2-[1,3]Dioxolan-2-yl-ethyl)methylamino)iminomethyl]-2-fluorophenyl}-N-{4-chloro-2-[ N-(5-
ethynyl(2-pyridyl))carbamoyl ]phenyl}-carboxamide;

1-{[4-(N-{4-chioro-2-[ N-(5-ethynyl(2-pyridyl))carbamoyl}phenyl}carbamoyl)-3-
fluorophenyljiminomethyl}-4-phenylpiperazine;
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{4-[(dimethylamino)iminomethyl]phenyl}-N-{4-methoxy-2-[ N-(5-ethynyl(2-pyridyl))carbamoyl
Jphenyl}-carboxamide;

{4-[(dimethylamino)iminomethyl]phenyl}-N-{4-methoxy-2-[ N-(5-ethynyl(2-pyridyl))carbamoyl
Jphenyl}-carboxamide; l

N-{2-[ N-(5-ethynyl(2-pyridyl))carbamoyl]-4-methoxyphenyl}[4-
(iminopyrrolidinylmethyl)phenyljcarboxamide;

N-{2-[ N-(5-ethynyl(2-pyridyl))carbamoyl]-4-methoxyphenyl}[4-
(iminopiperidylmethyl)phenyl]carboxamide;

ethyl 1-{[4-(N-{4-methoxy-2-[ N-(5-ethynyl(2-
pyridyl))carbamoyllphenyl}carbamoyl)phenylliminomethyl}-piperidine-4-carboxylate;
{4-[(dimethylamino)iminomethyl]-2-fluorophenyl}-N-{4-methoxy-2-[ N-(5-ethynyi(2-
pyridyl))carbamoyl Jphenyl}-carboxamide;

N-{4-methoxy-2-[ N-(5-ethynyl(2-pyridyl))carbamoyi]phenyl}[4-(1-methyl(2-imidazolin-2-yl))-2-
fluorophenyl]-carboxamide;

N-{2-[ N-(5-ethynyl(2-pyridyl))carbamoyl]-4-methoxyphenyl}[4-(iminopyrollidinyimethyl)-2-
fluorophenytjcarboxamide;

N-{2-[ N-(5-ethynyl(2-pyridyl))carbamoyl]-4-chlorophenyl}{4-(iminopiperidinyimethyl)-2-
fluorophenyllcarboxamide;

ethyl 1-{[4-(N-{4-methoxy-2-[ N-(5-ethynyl(2-pyridyl))carbamoyl]phenyl}carbamoyl)-3-
fluorophenyijiminomethyl}piperidine-4-carboxylate;
“{4-[(N-methylethylamino)iminomethyl}-2-fluorophenyl}-N-{4-methoxy-2- N-(5-ethyny|(2.-
pyridyl))carbamoyl Jphenyl}-carboxamide;
{4-[(N-propylmethylamino)iminomethyl]-2-fluorophenyl}-N-{4-methoxy-2-[ N-(5-ethynyl(2-
pyridyl))carbamoyl Jphenyl}-carboxamide;
{4-[Azetidinyiminomethyl]-2-fluorophenyl}-N-{4-methoxy-2-[ N-(5-ethynyl(2-pyridyl))carbamoyl
Jphenyl}-carboxamide; ‘
{4-[(dimethylamino)iminomethyl]phenyl}-N-{6-methoxy-2-[ N-(5-ethynyl(2-pyridy!))carbamoyl
Jphenyl}-carboxamide;

{4-[(dimethylamino)iminomethyl]phenyl}-N-{6-methoxy-2-[ N-(5-ethynyl(2-pyridyl))carbamoyl
Jphenyl}-carboxamide;

N-{2-[ N-(5-ethynyl(2-pyridyl))carbamoyli]-6-methoxyphenyl}[4-
(iminopyrrolidinylmethyl)phenyljcarboxamide;

N-{2-[ N-(5-ethynyl(2-pyridyl))carbamoyl]-6-methoxyphenyi}[4-
(iminopiperidyimethyl)phenyljcarboxamide;

ethyl 1-{[4-(N-{6-methoxy-2-[ N-(5-ethynyl(2-
pyridyt))carbamoyl]phenyl}carbamoyl)phenylliminomethyl}-piperidine-4-carboxylate;
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{4-[(N-ethylmethylamino)iminomethyl]phenyl}-N-{6-methoxy-2-[ N-(5-ethynyl(2-pyridyl))carbamoyi
Jphenyl}-carboxamide;

{4-[(N-methylpropylamino)iminomethyl]phenyl}-N-{6-methoxy-2-[ N-(5-ethynyl(2-
pyridyl))carbamoyl Jphenyl}-carboxamide;

{4-[Azetidinyliminomethyl}phenyl}-N-{6-methoxy-2-[ N-(5-ethynyl(2-pyridyi))carbamoyl! Jphenyl}-
carboxamide;

{4-[Azetidinylazetidinylidenemethy]phenyl}-N-{6-methoxy-2-[ N-(5-ethynyl(2-pyridyl))carbamoyl
Jphenyl}-carboxamide;
[4-({[2-(dimethylamino)ethyl)methylamino}iminomethyl)phenyl]-N-{6-methoxy-2-[ N-(5-ethynyl(2-
pyridyl))carbamoyl}phenyl}carboxamide;
{4-[(N-methyl-2-propynylamino)iminomethyl]phenyl}-N-{6-methoxy-2-[ N-(5-ethynyl(2-
pyridyl))carbamoyl Jphenyl}-carboxamide;
{4-[(dimethylamino)iminomethyl]phenyl}-N-{4-chloro-6-methoxy-2-[ N-(5-ethynyl(2-
pyridyl))carbamoyl Jphenyl}-carboxamide;

N-{4-chloro-6-methoxy-2-[ N-(5-ethynyl(2-pyridyl))carbamoyl]phenyl}{4-(1-methyl(2-imidazolin-2-
yl))phenyi]-carboxamide;

N-{2-[ N-(5-ethynyl(2-pyridyl))carbamoyl]-4-chloro-6-methoxyphenyl}{4-
(iminopyrrolidinylmethyl)phenyl]carboxamide;

N-{2-[ N-(5-ethynyl(2-pyridyl))carbamoyi]-4-chloro-6-methoxyphenyl}[4-
(iminopiperidylmethyl)phenyl]carboxamide;

ethyl 1-{[4-(N-{4-chloro-6-methoxy-2-[ N-(5-ethynyl(2-
pyridyl))carbamoyl]phenyl}carbamoyl)phenyl]liminomethyl}-piperidine-4-carboxylate;
1-{{[4-(N-{4-chloro-6-methoxy-2-[ N-(5-ethynyi(2-
pyridyl))carbamoyllphenyl}carbamoyl)phenylliminomethyl}-piperidine-4-carboxylic acid;
{4-[(N-ethylmethylamino)iminomethyl]phenyl}-N-{4-chloro-6-methoxy-2-[ N-(5-ethynyl(2-
pyridyl))carbamoyl Jphenyl}-carboxamide;
{4-[(N-methylpropylamino)iminomethyl]phenyl}-N-{4-chloro-6-methoxy-2-[ N-(5-ethynyl(2-
pyridyl))carbamoyl Jphenyl}-carboxamide;
{4-[Azetidinylazetidinylidenemethy]phenyl}-N-{4-chloro-6-methoxy-2-[ N-(5-ethynyl(2-
pyridyl})carbamoyl Jphenyl}-carboxamide;

1-{[4-(N-{4-chloro-6-methoxy-2-[ N-(5-ethynyi(2-
pyridyl))carbamoyl]phenyl}carbamoyl)pheny!]iminomethyl}-piperidine-4-carboxamide;
{4-[(dimethylamino)iminomethyl]-2-fluorophenyf}-N-{4-chloro-6-methoxy-2-[ N-(5-ethynyl(2-
pyridyl))carbamoyi Jphenyl}-carboxamide;

N-{4-chloro-6-methoxy-2-[ N-(5-ethynyl(2-pyridyl))carbamoyl]phenyl}[4-(1-methyl(2-imidazolin-2-
yl))-2-fluorophenyl]-carboxamide;
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N-{2-[ N-(5-ethynyl(2-pyridyl))carbamoyl]-4-chloro-6-methoxyphenyl}[4-(iminopyrrolidinylmethyl)-
2-fluorophenyl]carboxamide;

N-{4-chloro-6-methoxy--2-[ N-(5-ethynyl(2-pyridyl))carbamoyl]phenyl}{4-(1-methyl(2-imidazolin-2-
y1))2-fluorophenyl]-carboxamide;

ethyl 1-{{[4-(N-{4-chloro-6-methoxy-2-[ N-(5-ethynyl(2-pyridyl))carbamoyl}phenyl}carbamoyl)-2-
fluorophenylliminomethyl}-piperidine-4-carboxylate;

1-{[4-(N-{4-chloro-6-methoxy-2-[ N-(5-ethynyl(2-pyridyl))carbamoyl]phenyl}carbamoyl)-2-
fluorophenyl)iminomethyl}-piperidine-4-carboxylic acid;
{4-[azetidinyliminomethyl)-2-fluorophenyl}-N-{4-chloro-6-methoxy-2-[ N-(5-ethynyl(2-
pyridyl))carbamoyl Jphenyl}-carboxamide;
{4-[Azetidinylazetidinylidenemethy]-2-fluorophenyl}-N-{4-chloro-6-methoxy-2-[ N-(5-ethynyl(2-
pyridyl))carbamoyl jphenyl}-carboxamide;
{4-[(N-ethylmethylamino)iminomethyl}-2-fluorophenyl}-N-{4-chloro-6-methoxy-2-{ N-(5-ethynyl(2-
pyridyl))carbamoyl jphenyl}-carboxamide;
{4-[(N-methylpropylamino)iminomethyl]-2-fluorophenyl}-N-{4-chloro-6-methoxy-2-[ N-(5-ethynyl(2-
pyridyl))carbamoyl Jphenyl}-carboxamide;
[4-({[2-(dimethylamino)ethyljmethylamino}iminomethyl)-2-fluorophenyl]-N-{4-chloro-6-methoxy-2-[
N-(5-ethynyl(2-pyridyl))carbamoyi]phenyl}carboxamide;

1-{[4-(N-{4-chloro-6-methoxy-2-{ N-(5-ethynyl(2-pyridyl))carbamoyl]-2-
fluorophenyl}carbamoyl)phenyf]iminomethyl}-piperidine-4-carboxamide;
{4-[(N-methyl(furanyimethyl)amino)iminomethyl]-2-fluorophenyl}-N-{4-chloro-6-methoxy-2-[ N-(5-
ethynyl(2-pyridyl))carbamoyl Jphenyl}-carboxamide;
{4-[(dimethylamino)iminomethyl]phenyl}-N-{2-[ N-(5-ethynyl(2-pyridyl))carbamoyl! Jphenyl}-
carboxamide;

N-{2-[ N-(5-ethynyl(2-pyridyl))carbamoyl]phenyl}{4-(1-methyl(2-imidazolin-2-yl))phenyl]-
carboxamide;

N-{2-[ N-(5-ethynyl(2-pyridyl))carbamoyl] }[4-(iminopyrrolidinylmethyl)phenyl]carboxamide;

N-{2-{ N-(5-ethynyl(2-pyridyl})carbamoyl]}[4-(iminopiperidyimethyl)phenyl]carboxamide;

ethyl 1-{[4-(N-{2-[ N-(5-ethynyl(2-pyridyl))carbamoyl]phenyl}carbamoyl)phenyljiminomethyl}-
piperidine-4-carboxylate;

N-{4-chloro-2-[ N-(5-ethynyl(2-pyridy!))carbamoyl]phenyi}{4-(1 -propyl(2-imidazolin-2-yl))phenyl]-
carboxamide;

N-{4-chloro-2-[ N-(5-ethynyl(2—pyridyl))carbamoyl]p.henyl}[4-(1 -(2-hydroxy)ethyl(2-imidazolin-2-
yl))phenyl]-carboxamide;

{4-[(dimethylamino)iminomethyl]phenyl}-N-{2-[ N-(5-(1-propynyl)(2-pyridyl))carbamoyl Jphenyl}-

carboxamide;
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N-{2-[ N-(5-(1-propynyl)(2-pyridyl))carbamoyi]phenyl}{4-(1-methyl(2-imidazolin-2-yi))phenyl]-
carboxamide; ‘

N-{2-[ N-(5-(1-propynyl)(2-pyridyl)) carbamoyi]}{4-(iminopyrrolidinyimethyl)phenyl]carboxamide;
N-{2-[ N-(5-(1-propynyl)(2-pyridyl))carbamoyl]}[4-(iminopiperidylmethyl)phenyl]carboxamide;
ethyl 1-{[4-(N-{2-[ N-(5-(1-propynyl)(2-pyridyl))carbamoyl]phenyl}carbamoyl)phenyl]iminomethyl}-
piperidine-4-carboxylate;

{4-{(N-methyl(furanylmethyl)amino)iminomethyijphenyl}-N-{2-[ N-(5-(1-propynyl)(2-

~ pyridyl))carbamoyl Jphenyl}-carboxamide;

N-{2-[ N-(5-(propynyl)(2-pyridyl))carbamoyl]phenyl}[4-(1-propyl(2-imidazolin-2-yl))phenyl}-
carboxamide;

N-{2-[ N-(5-(propynyl)(2-pyridyl))carbamoyl]phenyl}{4-(1-(2-hydroxyethyl }(2-imidazolin-2-
yl))phenyl]-carboxamide;

{4-[(dimethylamino)iminomethyl]phenyl}-N-{4-chloro-2-[N-(4-ethenylphenyl)carbamoyljphenyl}-
carboxamide;
N-{4-chloro-2-[N-(4-ethenylphenyl)carbamoyl]phenyi}{4-(1-methyl(2-imidazolin-2-yl))phenyi]-

carboxamide;

N-{2- N-(4-ethenylpheAnyIcarbamoyI]-4-chIorophenyl}[4—
(iminopyrrolidinylmethyl)phenyllcarboxamide;

N-{2-[ N-(4-ethenylphenyl)carbamoyl]-4-chlorophenyl}{4-
(iminopiperidylmethyl)phenyljcarboxamide;

ethyl 1-{[4-(N-{4-chloro-2-[ N-(4-ethenylphenyl)carbamoyl)phehyl]iminomethyl}-piperidine-4-
carboxylate;

{4-[(N-ethylmethylamino)iminomethyl]phenyl}-N-{4-chloro-2-[ N-(4-ethenylphenyl)carbamoyl
Iphenyl}-carboxamide;

{4-[(N-methylpropylamino)iminomethyl]phenyl}-N-{4-chloro-2-[ N-(4-ethenylphenyl)carbamoyl
Jphenyl}-carboxamide;
[4-({[2-(dimethylamino)ethyl]methylamino}iminomethyl)phenyl]-N-{4-chloro-2-[ N-(4-
ethenylphenyl)carbamoyl)phenyl}carboxamide;

1-{[4-(N-{4-chloro-2-[ N-(4-ethenylphenyl)carbamoyl)phenylliminomethyl}-piperidine-4-
carboxamide;

[4-({[2-(methoxy)ethylJmethylamino}iminomethyl)phenyl]-N-{4-chloro-2-[ N-(4-
ethenylphenyl)carbamoyl]phenyl}carboxamide;
{4-[(N-methyl-2-propynylamino)iminomethyl]phenyl}-N-{4-chloro-2-[ N-(4-
ethenylphenyl)carbamoyl Jphenyl}-carboxamide;
{4-[Azetidinylazetidinylidenemethy]phenyl}-N-{4-chloro-2-[ N-(4-ethenylphenyl)carbamoyl
]Jphenyl}-carboxamide;
{4-[(N-methyl(furanylmethyl)amino)iminomethyl]phenyl}-N-{4-chloro-2-[ N-(4-
ethenylphenyi)carbamoyl Jphenyl}-carboxamide;
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N-{2-[ N-(5-ethenyl(2-pyridyl))carbamoyl]-4-chlorophenyl}[4-
(iminopiperidylmethyl)phenyl]carboxamide;

ethyl 1-{[4-(N-{4-chloro-2-[ N-(5-ethenyl(2-
pyridyl))carbamoyl]phenyl}carbamoyl)phenyl]iminomethyl}-piperidine-4-carboxylate;
{4-[(N-ethylmethylamino)iminomethyl]phenyl}-N-{4-chloro-2-[ N-(5-ethenyl(2-pyridyl))carbamoyl
Jphenyl}-carboxamide;
{4-[(N-methyl(furanyimethyl)amino)iminomethyl}phenyl}-N-{4-chloro-2-[ N-(5-ethenyl(2-
pyridyl))carbamoyl Jphenyl}-carboxamide;
[4-({[2-methoxyethyl]methylamino}iminomethyl)phenyl]-N-{4-chloro-2-[ N-(5-ethenyl(2-
pyridyl))carbamoyl}phenyl}carboxamide;
{4-[(N-methylpropylamino)iminomethyf]pheny!}-N-{4-chloro-2-[ N-(5-ethenyl(2-pyridyl))carbamoyl
Jphenyl}-carboxamide;
{4-[(dimethylamino)iminomethyl]-2-fluorophenyl}-N-{4-chloro-2-[N-(4-ethynylphenyt)carbamoyl]-6-
methoxyphenyl}carboxamide,
N-{4-chloro-2-[N-(4-ethynylphenyl)carbamoyl]-6-methoxyphenyl}[2-fluoro-4-(1-methyl(2-
imidazolin-2-yl))phenyl]carboxamide;

Ethyl 1-{[4-(N-{4-chloro-2-[N-{4-ethynylphenyl)carbamoyl]-6-methoxyphenyl}carbamoyt)-3-
fluorophenylliminomethyl}piperidine-4-carboxylate;

Methyl 1-{[4-(N-{4-chloro-2-[N-(4-ethynylphenyl)carbamoyl]-6-methoxyphenyl}carbamoyl)-3-
fluorophenylliminomethyl}piperidine-4-carboxylate;
1-{[4-(N-{4-chloro-2-[N-(4-ethynylphenyl)carbamoyl]-6-methoxyphenyl}carbamoytl)-3-
fluorophenylliminomethyl}piperidine-4-carboxylic acid;
1-{[4-(N-{4-chloro-2-[N-(4-ethynylphenyl)carbamoyl]-6-methoxyphenyl}carbamoyl)-3-
fluorophenylliminomethyl}piperidine-4-carboxamide;
N-{4-chloro-2-[N-(4-ethynylphenyl)carbamoyl]-6-methoxyphenyl}(2-fluoro-4-{[4-
(hydroxymethyl)piperidyljiminomethyl}phenyl)carboxamide;
[4-({[2-(dimethylamino)ethyl]methytamino}iminomethyl)-2-fluorophenyl]-N-{4-chioro-2-[N-(4-
ethynylphenyl)carbamoyi}-6-methoxyphenyl}carboxamide;
N-{4-chloro-2-[N-(4-ethynylphenyl)carbamoyl]-6-methoxyphenyl}{4-
[(ethylmethylamino)iminomethyl}-2-fluorophenyl}carboxamide;
[4-({[3-(dimethylamino)propyljmethylamino}iminomethyl)-2-fluorophenyl}-N-{4-chloro-2-[N-(4-
ethynylphenyi)carbamoyl]-6-methoxyphenyl}carboxamide;
N-{4-chloro-2-[N-(4-ethynylphenyl)carbamoyl]-6-methoxyphenyl}[2-fluoro-4-
(iminopiperidylmethyl)phenyl]carboxamide;
N-{4-chloro-2-[N-(4-ethynylphenyl)carbamoyl]-6-methoxyphenyi}[4-(azetidinyliminomethyl)-2-
fluorophenyl)phenyl]carboxamide;
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N-{4-chloro-2-|{N-(4-ethynylphenyl)carbamoyl]-6-methoxyphenyl}{4-
(azetidinylazetidinylidenemethyl)-2-fluorophenyl]carboxamide;
N-{4-chloro-2-[N-(4-ethynylphenyl)carbamoyl]-6-methoxyphenyl}[4-(1-methyl(2-imidazolin-2-
yl))phenyl)-carboxamide;

Ethyl 1-{[4-(N-{4-chloro-2-[N-(4-ethynylphenyl)carbamoyl}-6-
methoxyphenyl}carbamoyl)phenylliminomethyi}-piperidine-4-carboxylate;

Methyl 1-{[4-(N-{4-chloro-2-[N-(4-ethynylphenyl)carbamoyl}-6-
methoxyphenyl}carbamoyl)phenyl]iminomethyl}-piperid'ine-4-carboxylate;
1-{[4-(N-{4-chloro-2-[N-(4-ethynylphenyl)carbamoyi]-6-
methoxyphenyl}carbamoyl)phenylliminomethyl}-piperidine-4-carboxylic acid;
{4-[(dimethylamino)iminomethyi]phenyl}-N-{4-chloro-2-[N-(4-ethynylphenyl)carbamoyl}-6-
methoxyphenyl}carboxamide;
N-{4-chloro-2-[N-(4-ethynylphenyl)carbamoyl]-6-methoxyphenyl}{4-
[(ethylmethylamino)iminomethyl]phenyl}carboxamide;
[4-({[2-(dimethylamino)ethyljmethylamino}iminomethyl)phenyl]-N-{4-chloro-2-[N-(4-ethynyl-
phenyl)carbamoyl]-6-methoxyphenyl}carboxamide;
[4-({[3-(dimethylamino)propyl)methylamino}iminomethyi)phenyl}-N-{4-chloro-2-[N-(4-
ethynylphenyl)carbamoyl}-6-methoxyphenyl}carboxamide;

’ N-{4-chloro-2-[N-(4-ethynylphenyl)carbamoyl]-6-methoxyphenyi}[4-
(iminopiperidyimethyl)phenyllcarboxamide;
N-{4-chloro-2-[N-(4-ethynylphenyl)carbamoyl]-6-methoxyphenyl}[4-
(azetidinyliminomethyl)phenyl)phenyl]carboxamide;
N-{4-chloro-2-[N-(4-ethynylphenyl)carbamoyl]-6-methoxyphenyi}[4-
(azetidinylazetidinylidenemethyl)phenyl]carboxamide;
{4-[(dimethylamino)iminomethyl}-2-fluorophenyl}-N-{4-ethynyl-2-[N-(4-
ethynylphenyl)carbamoyl]phenyl}carboxamide;
N-{4-ethynyl-2-[N-(4-ethynylphenyl)carbamoyl]phenyl}{2-fluoro-4-(1-methyl(2-imidazolin-2-
yl))phenyljcarboxamide;

Ethyl 1-{[4-(N-{4-ethynyl-2-[N-(4-ethynylphenyl)carbamoyl]phenyl}carbamoyl)-3-
fluorophenylliminomethyl}piperidine-4-carboxylate;

Methyl 1-{[4-(N-{4-ethynyl-2-[N-(4-ethynylphenyl)carbamoyl]phenyl}carbamoyl)-3-
fluorophenylliminomethyl}piperidine-4-carboxylate;
1-{[4-(N-{4-ethynyl-2-[N-(4-ethynylphenyl)carbamoyl]phenyl}carbamoyt)-3-
fluorophenyljiminomethyl}piperidine-4-carboxylic acid;
[4-({[2-(dimethylamino)ethylimethylamino}iminomethyl)-2-fluorophenyl]-N-{4-ethynyl-2-[N-(4-
ethynylphenyl)carbamoyljphenyl}carboxamide;
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N-{4-ethynyl-2-[N-(4-ethynylphenyl)carbamoyl]phenyl}{4-[(ethylmethylamino)iminomethyi]-2-
fluorophenyf}carboxamide;
[4-({[3-(dimethylamino)propyljmethylamino}iminomethyl)-2-fluorophenyl}-N-{4-ethynyl-2-[N-(4-
ethynylphenyl)carbamoyl]phenyl}carboxamide;
N-{4-ethynyl-2-[N-(4-ethynylphenyl)carbamoyi]phenyl}[4-(azetidinyliminomethyl)-2-
fluorophenyl)phenyljcarboxamide;
N-{4-ethynyl-2-[N-(4-ethynylphenyl)carbamoyl]phenyl}[4-(azetidinylazetidinylidenemethyl)-2-
fluorophenyljcarboxamide;
(4-{[(2-methoxyethyl)methylamino]iminomethyl}-2-fluorophenyl)-N-{4-ethynyl-2-[N-(4-
ethynylphenyl)carbamoyl]phenyl}carboxamide;
(4-{[(2-methoxyethyl)methylaminojiminomethyl}-2-fluorophenyl)-N-{4-ethynyl-2-[N-(4-
ethynylphenyl)carbamoyl]phenyl}carboxamide;
N-{4-ethynyl-2-[N-(4-ethynylphenyl)carbamoyl]phenyl}[4-(1-methyl(2-imidazolin-2-y!))phenyl]-
carboxamide;

Methyl 1-{[4-(N-{4-ethynyl-2-[N-(4-
ethynylphenyl)carbamoyl]phenyl}carbamoyl)phenylliminomethyl}-piperidine-4-carboxylate;
1-{[4-(N-{4-ethynyl-2-[N-(4-ethynylphenyl)carbamoyl]phenyi}carbamoyl)phenylliminomethyl}-
piperidine-4-carboxylic acid;

{4-[(dimethylamino)iminomethyl]phenyl}-N-{4-ethynyl-2-[N-(4-
ethynylphenyl)carbamoyl]phenyl}carboxamide,
N-{4-ethynyl-2-[N-(4-ethynylphenyl)carbamoyl]phenyl}{4-
[(ethylmethylamino)iminomethyl]phenyl}carboxamide;
[4-({[2-(dimethylamino)ethyl]methylamino}iminomethyl)phenyl]-N-{4-ethynyl-2-[N-(4-ethynyI-
phenyl)carbamoyl]phenyl}carboxamide;
[4-({[3-(dimethylamino)propyl]methylamino}iminomethyl)phenyl]-N-{4-ethynyl-2-[N-(4-
ethynylphenyl)carbamoyl]phenyl}carboxamide;
N-{4-ethynyl-2-[N-(4-ethynylphenyl)carbamoyl]phenyl}[4-
(iminopiperidylmethyl)phenyljcarboxamide;
N-{4-ethynyl-2-[N-(4-ethynylphenyl)carbamoyl}phenyl}{4-
(azetidinyliminomethyl)phenyl)phenyi]carboxamide;
{4-[(dimethylamino)iminomethyl]-2-fluorophenyl}-N-{4-chloro-2-[N-(4-ethynylphenyl)carbamoyl}-6-
methoxyphenyl}carboxamide;

[4-({[2-(dimethylamino)ethyl] amino}iminomethyl)phenyl]-N-{4-ethynyl-2-[N-(4-ethynyl-
phenyl)carbamoyl]-6-methoxyphenyl}carboxamide;
N-{4-ethynyl-2-[N-(4-ethynylphenyl)carbamoyl]-6-methoxyphenyl}{4-
[(ethylmethylamino)iminomethyl]phenyl}carboxamide;
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{4-[(dimethylamino)iminomethyl]phenyl}-N-{2-[N-(4-ethynylphenyl)carbamoyl]-6-
methoxyphenyl}carboxamide;
N-{2-[N-(4-ethynylphenyl)carbamoyl}-6-methoxyphenyl}{4-(1-methyl(2-imidazolin-2-
yl))phenyljcarboxamide;
{4-[(dimethylamino)iminomethyl]-2-fluorophenyl}-N-{2-[N-(4-ethynylphenyl)carbamoyl]-6-
methoxyphenyl}carboxamide;
N-{2-[N-(4-ethynylphenyl)carbamoyl]-6-methoxyphenyl}[2-fluoro-4-(1-methyl(2-imidazolin-2-
yl))phenyljcarboxamide;

{4-[(dimethylamino)iminomethyl]phenyl}-N-{4-chloro-2-[ N-(5-methyl(2-pyridyl))carbamoy!
Jphenyl}-carboxamide;

N-{4-chloro-2-[ N-(5-methyl(2-pyridyl))carbamoyl]phenyl}{4-(1-methyl(2-imidazolin-2-yl))phenyi]-
carboxamide; and

N-{2-[ N-(5-methyl(2-pyridyl))carbamoyl]-4-chlorophenyl}{4-
(iminopyrrolidinylmethyl)phenyljcarboxamide.

29. A pharmaceutical composition comprising a pharmaceutically acceptable carrier

and a pharmaceutically effective amount of a compound according to claim 1.

30. A method for preventing or treating a condition in a mammal characterized by
undesired thrombosis comprising administering to said mammal a therapeutically

effective amount of a compound according to claim 1.

31. A method for preventing or treating a condition in a mammal characterized by
undesired thrombosis comprising administering to said mammal a therapeutically

effective amount of a pharmaceutical composition according to claim 29.

32. The method according to claim 30, wherein the condition is selected from the

group consisting of:

acute coronary syndrome, myocardial infarction, unstable angina, refractory

angina, occlusive coronary thrombus occurring post-thrombolytic therapy or post-
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coronary angioplasty, a thrombotically mediated cerebrovascular syndrome,
embolic stroke, thrombotic stroke, transient ischemic attacks, venous thrombosis,
deep venous thrombosis, pulmonary embolus, coagulopathy, disseminated
intravascular coagulation, thrombotic thrombocytopenic purpura, thromboangiitis
obliterans, thrombotic disease associated with heparin-induced thrombocytopenia,
thrombotic complications associated with extracorporeal circulation, thrombotic
complications associated with instrumentation, and thrombotic complications

associated with the fitting of prosthetic devices.

33. A method for inhibiting the coagulation of biological samples, comprising the step

of administering a compound according to claim 1.

34. A pharmaceutical composition comprising a pharmaceutically acceptable carrier

and a pharmaceutically effective amount of a compound of claim 5.

35. A method for preventing or treating a condition in a mammal characterized by
undesired thrombosis comprising administering to said mammal a therapeutically

effective amount of a compound according to claim 5.

36. The method according to claim 35, wherein the condition is selected from the

group consisting of:

acute coronary syndrome, myocardial infarction, unstable angina, refractory
angina, occlusive coronary thrombus occurring post-thrombolytic therapy or post-
coronary angioplasty, a thrombotically mediated cerebrovascular syndrome,
embolic stroke, thrombotic stroke, transient ischemic attacks, venous thrombosis,

deep venous thrombosis, pulmonary embolus, coagulopathy, disseminated
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intravascular coagulation, thrombotic thrombocytopenic purpura, thromboangiitis
obliterans, thrombotic disease associated with heparin-induced thrombocytopenia,
thrombotic complications associated with extracorporeal circulation, thrombotic
complications associated with instrumentation, and thrombotic complications

associated with the fitting of prosthetic devices.

36. A method for inhibiting the coagulation of biological samples, comprising the step

of administering a compound according to claim 5.

37. A pharmaceutical composition for preventing or treating a condition in a mammal
characterized by undesired thrombosis comprising a pharmaceutically acceptable carrier

and a pharmaceutically effective amount of a compound according to claim 5.

38. A method for preventing or treating a condition in a mammal characterized by
undesired thrombosis comprising administering to said mammal a therapeutically

effective amount of a compound according to claim 11.

39. The method according to claim 38, wherein the condition is selected from the

group consisting of:

acute coronary syndrome, myocardial infarction, unstable angina, refractory
angina, occlusive coronary thrombus occurring post-thrombolytic therapy or post-
coronary angioplasty, a thrombotically mediated cerebrovascular syndrome,

. embolic stroke, thrombotic stroke, transient ischemic attacks, venous thrombosis,
deep venous thrombosis, pulmonary embolus, coagulopathy, disseminated
intravascular coagulation, thrombotic thrombocytopenic purpura, thromboangiitis

obliterans, thrombotic disease associated with heparin-induced thrombocytopenia,
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thrombotic complications associated with extracorporeal circulation, thrombotic
complications associated with instrumentation, and thrombotic complications

associated with the fitting of prosthetic devices.

38. A method for inhibiting the coagulation of biological samples, comprising the step

of administering a compound of claim 5.

39. A pharmaceutical composition comprising a pharmaceutically acceptable carrier

and a pharmaceutically effective amount of a compound according to claim 11.

40. A method for preventing or treating a condition in a mammal characterized by
undesired thrombosis comprising administering to said mammal a therapeutically

effective amount of a compound of claim 11.

41. The method of claim 40, wherein the condition is selected from the group

consisting of:

acute coronary syndrome, myocardial infarction, unstable angina, refractory
angina, occlusive coronary thrombus occurring post-thrombolytic therapy or post-
coronary angioplasty, a thrombotically mediated cerebrovascular syndrome,
embolic stroke, thrombotic stroke, transient ischemic attacks, venous thrombosis,
deep venous thrombosis, pulmonary embolus, coagulopathy, disseminated
intravascular coagulation, thrombotic thrombocytopenic purpura, thromboangiitis
obliterans, thrombotic disease associated with heparin-induced thrombocytopenia,
thrombotic complications associated with extracorporeal circulation, thrombotic
complications associated with instrumentation, and thrombotic complications

associated with the fitting of prosthetic devices.

319



WO 02/079145

PCT/US02/10523

42. A method for inhibiting the coagulation of biological samples, comprising the step

of administering a compound of claim 11.

43. A compound of formula II:

Ra

NH,

-
T
x

\

\

II

wherein R? is independently hydrogen, or C,.3 alkoxy;

R is halogen or -=H;
XisCorN.

44. The compound according to claim 2 wherein Arl is thiophene.

45. The compound according to claim 2 wherein R' is independently selected from the

group consisting of halogen, haloalkyl, OMe, Me, CF3, OCF3, ¢

-CH=CH2 and CH=CHMe.
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