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rectes; en raison de 1a transmimion tardive par 'office récepteur

WO 2004054090 PCT/IB2003/005868 replace all pages of description and clsima by correct pages
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pages 5, 15, 23 ¢t 32, dencription, sjoutdes; page 1/20, dessins, ajoutée; en
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WO 2004/110279 PCT/EF2004/051090 pages 1/23-23723, dmwings, raplaced by new pages 1/23-23/23
pagea 1/23-23/23, demins, remplacées par do nouvelies pages 1/23-2323

WO 2005/0007683 PCT/IP2004/009383 pages 67, 69, 152, 161, 197, 206, 231, 239, 240, 242, 243, 257, 263, 264,
276, description, repiaced by new pages 67, 69, 152, 161, 197, 206, 23],
239, 240, 242, 243, 257, 263, 264, 276; after rectification of obvious errors
authorized by the [mternational Search Authority
pages 67, 69, 152, 161, 197, 206, 231, 239, 240, 242, 243, 257, 263, 254,
276, description, remplacées par de nouvellos pages 67, 69, 152, 161,
197, 206, 231, 239, 240, 242, 243, 257, 263, 264, 276; aprés rectification
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WO 2004/052366 " PCT/US2003/039079
2-AMINOCARBONYL-QUINOLINE COMPOUNDS AS PLATELET ADENOSINE DIPHOSPHATE RECEPTOR
ANTAGONISTS -Bg &

This application claims priority to U.S. Provisional Application Serial No. 60/432,752
filed December 11, 2002 the entirety of which is incorporated herein by referenca.

Fleld of the Invention

The invention relates to quinoline derivatives, their use as platelet adenosine
diphosphate receptor antagonists, compositions containing them and processas for their
preparation.

Background of the invention

Platelets interact with the coagulation and fibrinolysis systems in the maintenance of
hemostasis and in the pathogenesis of thrombosis and thromboembolism. Platelets rapidly
adhere to damaged vascular tissue, and release a variety of prothrombotic, chemotactic, and
mitogenic factors, aimed at prompting hemostasis and wound healing. Platelets also play an
important role in arterial thrombosis, a common cause of death and disabllity in patients with
cardiovascular disease. Platelet inhibitors have been successfully used for secondary
prevention of arterial thrombosls in patients with coronary, cerebral, and peripheral vascular
disease.
Platelets adhere to exposed subendothelium after vessel wall injury by binding to von
Willebrand factor (vWTf) and collagen. This induces platelets to change shape from a disc
shape to a round form with pseudopodia, which enforces platelet adhesion and aggregation.
The final common pathway for platelet aggregation is the activation of the fibrinogen receptor
(GPIlib-llla). As a result, dimeric fibrinogen molecules present in plasma can bind and link
platelets together to form aggregates.

Activated platelets secrete their granule contents, many af which act directly on biood
cells, including platelets themselves, and endothelium. Platelets contain several kinds of
secretory granules. The dense-granules contain adenosine diphosphate ("ADP*), adenosine
triphosphate ("ATP") and serotonin. The a-granules contain several platelet-specific protsins

(platelet factor 4 and B-thromboglobulin), growth factors (PDGF, TGF-B, EGF and ECGF) and

coagulation factors (fibrinogen, Factor V and vWf). Platelets also secrete biologically active

arachidonic acid products. Waell known is TxA; which is inhibited by aspirin through irreversible

inactivation of the cyclooxygenase producing TxA.

Many stimuli, such as thrombin, collagen, ADP and thromboxane A2 (TxA;), activate
platelets by binding to their cell surface receptors. Most of these receptors are G-protein-
coupled receptors. Aclivation of G-proteins has been shown to be an essential event in
platelet activation. For example, platelets from Gg-/- mice do not aggregate in response to
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thrombin, collagen, ADP or TxA, (Offermans, S. et al., Nature (1998), Vol. 389, No. 11, pp. 5
183-185). Many down-stream signaling events have been elucidated, including activation of
phospholipase-C (PLC) and protein kinase C, increase in Intracellular calcium concentration,
decrease in CAMP level and tyrosine phosphorylation.

ADP plays a pivotal role in platelet activation. ADP not only causes primary
aggregation of platelets but is also responsible for the secondary aggregation following
activation by other agonists such as thrombin and collagen. Contained at very high
concentrations in the platelet dense-granules, ADP is released when platelets are activated to
reinforce platelet aggregation.

ADP-induced platelet activation plays an important role in maintaining normal
hemostasis. Several congenital bleeding disorders have been linked to the decreased number
of platelet ADP receptors and deficiency of ADP-induced platelet aggregation. Patients having
"storage pool disease”, which is due to defects in the storage of nucleotides and/or their
secretion from the platelet dense-granules, have impaired platelet aggregation in response to
collagen and other stimuli due to the absence of the amplification effects by ADP.

ADP-induced platelet activation also plays a key role in the initiation and propagation of
thrombosis. Administration of ADP has been shown to induce thrombus formation in rat and
mice mesenteric venules. in contrast, ADP-removing anzymes have been shown to
dramatically reduce platelet deposition on collagen and to inhibit laser-induced thrombosis in
rat mesenteric arterioles and venules, supporting the theory that ADP plays a role in mediating
platelet recruitment in thrombus formation. Several ADP-induced early signaling events in
platelets have been described. These include a transient rise in free Cytoplasmic calcium, an
inhibition of adenylate cyclase through activation of G, an increase in cytosolic pH by
activating the Na+/H+-exchange, and exposure of the platelet binding sites for flbrinogen
independent of protein kinase C. While these signaling events collectively contribute to platelet
aggregation, the specific role of each remains the subject of on-going investigations.

The current model of ADP-induced platelet activation involves two G-protein coupled
purinergic receptors, one of which is coupled to the activation of the phospholipase-C patfiway
(P2Y,) and the other is coupled to the inhibition of adenylate cyclase (P2Y,c). P2Yc is the
best target for a platelet ADP receptor antagonist for sevoral reasons. First, P2Y,¢ is
predominately platelet specific. Secondly. it is required for ADP-induced aggregation. Thirdly,
it plays an important role in sustaining thrombin or collagen-induced aggregation. Finally, itls
the molecular target for anti-aggregatory drugs such as Clopidogrel and Ticlopidine. Both of
these drugs have been shown to be efficacious in various thrombosis models. However,
Clopidogrel has been shown to be an irmeversible inhibitor of platelet aggregation with a slow
onset of action. Similarly, the ATP analogues, AR-C67085 and AR-C69931MX, which are

PCT/US2003/039079 " /
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potent antagonists for ADP-induced platelet aggregation, have also been shown to be effective
in thrombosis models and are currently under clinical investigation. All these findings indicate
that ADP is a critical mediator of arterial thrombus formation and hence an excelient target for
antithrombotic intervention.

5 When the properties of current oral platelet inhibitors, such as aspirin, Clopidogrel and
Ticlopidine are compared, it becomes clear that, while relatively safe, curent oral platelet
inhibitors are only modestly effective in preventing thrombotic complications in patients with
underlying vascular disease. It is clear that there is a need in this field for a potent, selective,
reversible, orally aclive platélet ADP receptor (P2Y,c) inhibitor.

10
SUMMARY OF THE INVENTION
The compounds of the invention are antagonists of the platelet ADP receptor, P2Y,c,
and are therefore useful in treating disease-states characterized by thrombotic activity and in
$0 doing are usefu! as antithrombotic agents in the treatment and prevention of thrombosis.
15  Accordingly, in one aspect, the invention is directed to compounds selected from the group
consisting of the following formula (1):

wherein:
m and h are independently 1 to 4;

20 R'is hydrogen, alkyl, carboxyalkyl, aryl, aralkyi, alkylcarbonyl, aryloxyalkylicarbonyl,
carboxyalkyicarbonyl, alkoxycarbonylatkylcarbonyl, alkoxycarbonylalkyi, alkoxycarbonyt,
aryicarbonyl, aryloxycarbonyl, aralkoxycarbonyl, cycloalkylcarbonyl, haloalkoxycarbonyl,
aminocarbonyl, monoalkylaminocarbonyl, dialkylaminocarbonyl,
alkoxycarbonylaminocarbonyl, or heterocyclylcarbonyl;

25 R?is hydrogen, alkyl, aryl, aralkyl, alkylsulfonylalkyl, aralkoxyalkyl, hydroxyalkyl, aminoalkyl,
haloalkyisuifonylaminoalkyl, carboxyalkyithioalkyl, alkoxycarbonylatkyithioalkyl,
carboxyalkyl, (carboxy)(hydroxy)alkyl, carboxyalkoxyalkyl, alkoxycarbonylalkyl,
aralkoxycarbonylalkyl, carboxyalkoxycarbonylalkyl, .alkoxycarbonylalkoxycarbonylalkyl,
aminocarbonylalkyl, aralkoxycarbonylaminoalkyt,

30 alkkoxycarbonylalkylaminocarbonylalkyl, carboxyalkylaminocarbonylalkyl,
(alkoxycarbonylalkyl)(alkyl}aminocarbonylalkyl, (carboxyalkyl){alkyl)Jaminocarbonylalkyl,

or heterocyclylalkyl;
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Ris aryt or aryloxy each independently optionally substituted by one or more substituents
selected from the group consisting of alkyl, halo, haloalkyl, cyano, nitro, tetrazolyl,
-R%:-OR’, -R.-C(0)OR’, -R™-C{O)N(R")a, -R®-C(O)R”, -R*-N(R")z, -R*-N(R"YC(O)R’,
-R®-N(R")C(O)OR", -R*-N(R")-S(0)R’, and -R*-C[N(R")]-C(O)OR";

or R* is aralkyl or aralkoxy, wherein the alkyl radical in the aralkyl or aralkoxy substituent is
optionally substituted by one or more substituents selected from the group consisting of
halo, cyano, nitro, -R®-OR’, -R*-C(O)OR’, -R"-C(O)N[R)2. -R®:-C(O)R’, -R*-N(R");,
REN(R)C(O)R’, and -R*-N(R7)C(O)OR®), and wherein the aryl radical in the aralkyl or
aralkoxy substituent is independently optionally substituted by one or more substituents
selected from the group consisting of alkyl, halo, haloalkyl, cyano, nitro, tetrazolyl,
-R"-OR’, -R"-C(O)OR’, -R"-C(O)N(R)2, -R*-C(O)R’, -R*-N(R"),, -R*-N(R")C(O)R’,
-R™-N(R")C(O)OR’, -R*-N(R")-5({0)-R’, and -R"-C[N(R"):}-C(O)OR’;

each R* is independently selected from the group consisting of hydrogen, alkyl, alkoxy,
aralkoxy, halo, haloalkyt, haloalkoxy, hydroxy, cyano, alkyithio, carboxy, alkoxycarbonyl,
aminocarbonyl, alkylcarbonyl, nitro, amino, monoalkylamino, dialkylamino,
carboxyalkylamino, alkylcarbonylamino, di(alkyicarbonyl)amino, hydroxyalkyl,
dialkylaminoalkyl, carboxyalkoxy, alkoxycarbonylatkoxy, dialkylaminoalkoxy, and
heterocyclylalkoxy;

each R* is independently selected from the group consisting of hydrogen, alkyl, hydroxyalkyl,
aralkyl, carboxy, alkoxycarbonyl, aralkoxycarbonyt, carboxyalkyl, and
alkoxycarbonylalkyl;

R® is hydrogen, alkyl, carboxyatkyl, or alkoxycarbonylaikyl;

. each R’ is hydrogen, alkyl, aryl, aralkyl, or haloalkyl;

each R’ is a bond or a straight or branched alkylene chain; and
each R’ Is hydrogen, alkyl, aralkyl or haloalkyt;
as a single sterecisomer, a mixture of individual stereoisomers, or a racemic mixture;

or a pharmaceutically acceptable salt thereof.
in anather aspect, this invention is compounds selectad from the group consisting of

the following farmula (1l):

(R A g g
—( h ()
Vea Jkr
wherein:

m and n are independently 1 to 4;



10

1§

25

35

3

6

R' is hydrogen, alkyl, carboxyalkyl, aryl, aralkyl, alkylcarbonyl, aryloxyalkyicarbonyl, 5?
carboxyalkyicarbonyl, alkoxycarbonylalkylcarbonyl, alkoxycarbonylalkyl, alkoxycarbonyl,
arylcarbonyl, aryloxycarbonyl, aralkoxycarbonyl, cycioalkyicarbonyl, haloalkoxycarbonyl,
aminocarbonyl, monoalkylaminocarbonyl, dialkylaminocarbonyl,
alkoxycarbonylaminocarbonyl, or heterocyclyicarbonyl;

R? s hydrogen, alkyl, aryl, aralkyl, alkyisulfonylalkyl, aralkoxyalkyl, hydroxyalkyl, aminoalkyl,
haloalkyisulfonylaminoalkyl, carboxyalkyithioalkyl, alkoxycarbonylalkyithioalkyl,
carboxyalkyl, (carboxy)(hydroxy)alkyl, carboxyalkoxyalkyl, alkoxycarbonylalkyl,
aralkoxycarbonylalkyl, carboxyalkoxycarbonylalkyl, alkoxycarbonylalkoxycarbonylalkyl,
aminocarbonylalkyl, aralkoxycarbonylaminoalkyl,
alkoxycarbonylalkylaminocarbonylalkyl, carboxyalkylaminocarbonylalkyl,
(alkoxycarbonytalkyl)(alkyl)aminocarbonylalkyl, (carboxyalkyl)(alkyl)aminocarbonylalkyl,
or hetsrocydlylalkyl;

R’ is heteroary! optionally substituted by one or more substituents selected from the group
consisting of alkyt, halo, haloalkyl, cyana, nitro, tetrazolyl, -R*-OR’, -R*-C(O)OR’,
-RE-C(OIN(R),, -R*-C(O)R’, -R*-N(R")2, -R*-N(R")C(O)R’, -R*-N(R"IC(O)OR",
R*-N(R")-8(0)-R’, and -R"-C[N(R")]-C(O)OR’;

or R? is heteroarylalkoxy, wherein the alkoxy radical In the heteroarylalkoxy substituent Is
optionally substituted by one or more substituents selected from the group consisting of
halo, cyano, nitro, -R*-OR’, -R"-C{O)OR’, -R*-C(O)N(R")2, -R*-C(O)R’, -R*-N(R");,
R-N(RTIC(O)R’, and -R"-N(R")C(OYOR"), and wherein the heteroaryl radical in the
heteroarytalkoxy substituent is independently optionally substituted by one or more
substituents selected from the group consisting of alkyl, halo, haloalkyl, cyano, nitro,
tetrazolyl, -R%-OR’, -R*-C(O)OR’, -R*-C(OIN(R")s, -R-C(O)R", -R*-N(R™),
R°-N(R")C(O)R’, -R°-N(R"IC(OYOR", -R*-N(R")-S(0)-R’, and -R*-CIN(R")z}-C(O)OR’;

each R' s independently selected from the group consisting of hydrogen, alkyl, afkoxy,
aralkoxy, halo, haloalkyl, haloalkaxy, hydraxy, cyano, alkyithio, carboxy, alkoxycarbonyt,
aminocarbonyl, alkyicarbonyl, nitro, amino, monoalkylamino, dialkylamino,
carboxyalkylamino, alkylcarbonylamino, di{alkylcarbonyl)amino, hydroxyalkyl,
dialkylaminoalkyl, carboxyalkoxy, alkoxycarbonytalkoxy, dialkylaminoalkoxy, and
heterocyclylalkoxy;

each R® is independently selected from the group consisting of hydrogen, aliy!, hydroxyalkyl,
aralkyl, carboxy, alkoxycarbonyl, aralkoxycarbonyl, carboxyalkyl, and
alkoxycarbonylalkyl;

R® is hydrogen, alkyl, carboxyalkyl, or alkoxycarbonylalky!;

each R’ is hydrogen, alkyl, aryl, aralkyt, or halcalkyl;

WO 2004/052366 ' PCT/US2003/039079
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each R’ is a bond or a straight or branched alkylene chain; and

each R’ is hydrogen, alkyl, aralkyl or haloalkyl;

as a single stereoisomer, a mixture of individual sterecisomers, or a racemic mixture;
or a pharmaceutically acceptabie sait thereof.

in another aspect, this invention Is directed to pharmaceutical compositions useful in
treating a mammat having a disease-state characterized by thrombotic activity, which
composition comprises a pharmaceutically acceptable excipient and a compound of formula (1)
or a compound of formula (it) as defined above.

In another aspect, this invention is directed to methods of treating disease-states
characterized by thrombotic activity, which methods comprise administering to a mammal
having a disease-state characterized by thrombotic activity a therapeutically effective amount
of a compound of formula (I) or formula (ll) as defined above.

Detalled Description of the Invention
Definitions v

As used in the specification and appended claims, unless spedified to the contrary, the
following terms have the meaning indicated:

"Alkyf" refers to a straight or branched hydrocarbon chain radical consisting solely of
carbon and hydrogen atoms, containing no unsaturation, having from one to eight carbon atoms,
and which is attached to the rast of the molecule by a single bond, e.g., methyl, ethyl, n-propyi,
1-methylethyl (iso-propyl), n-butyl, n-pantyl, 1,1-dimethylethyl (-butyl), and the like. Unless stated
otherwise specifically in the specification, it is understood that for radicals, as defined below, that
contain a substituted alkyl group that the substitution can occur on any carbon of the alkyl group.

"Alkylene chain” refers to a straight or branched divalent hydrocarbon chain consisting
solely of carbon and hydrogen, conrtaining no unsaturation and having from one to eight carbon
atoms, e.g., methylene, ethylene, propylene, n-butylene, and the like.

"Alkylcarbonyf" refers to a radical of the formula -C(O)-R, where R, is an alkyl radical as
defined above, e.g., acetyl, ethylcarbonyl, n-propyicarbonyl, and the like.

*Alkylcarbonylamino® refers to a radical of the formula -N(H)-C(O)-R, where R, is an
alkyl radical as defined above, 6.9., acetylamino, ethylcarbonylamino, n-propyicarbonylamino,
and the like.

"Alkyithio" refers to a radical of the formula -S-R, where R, is an alkyl radical as defined
above, e.g., methyithio, ethyithio, n-propyithio, and the like.

"Alkyisulfonylalkyf® refers to a radical of the formula -R,-S(0)-R, where each R, is
independently an alkyl radical as defined above, e.g., methylsulfonylimethyl,
2-methyisulfonylethyl, 2-ethyisulfonyipropyl, and the like.
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"Alkoxy" refers to a radical of the formula -OR, where R, is an alkyl radical as defined
above, 6.g., methoxy, ethoxy, n-propoxy, 1-methylethoxy (iso-propoxy), n-butoxy, n-pentoxy,
1,1-dimethylethoxy (t-butoxy), and the like.

"Alkoxycarbonyt™ refers to a radical of the formula -C(O)OR, where R, is an alkyl radical
as defined above, e.g., methoxycarbonyl, ethoxycarbonyl, n-propoxycarbonyl, and the like.

“Alkoxycarbonylalkyl” refers to a radical of the formula -R,-C{O)OR, where each R, is
independently an alkyl radical as defined above, 6.g., methoxycarbonylimethyl, (1,1-
dimethylethoxy)carbonyimethyl, 2{methoxycarbonyl)ethyl, and the like.

*Alkoxycarbonylaminocarbonyl” refers to a radical of the farmula -C{O)}-N{H)-C(O)JOR,
where R, is an alkyl radical as defined above, 6.g., methoxycarbonylaminocarbonyl,
ethoxycarbonylaminocarbonyl, n-propoxycarbonylaminocarbonyl, and the like.

"Alkoxyalkoxyalkylcarbonyl” refers to a radical of the formula -C(O)-R,-O-R,-O-R,
where each R, Is independently an alky! radical as defined above, e.g.,
2-(ethoxy)ethoxymethylcarbonyl, 3-(2-(n-butoxy)ethoxy)propyicarbonyl, and the like.

“Alkoxycarbonylalkyl” refers to a radical of the formula -R,-C{O)OR, where each R, is
independently an alkyl radical as defined above, e.g., methoxycarbonyimethyl,
2-(ethoxycarbonyl)ethyl, 2-(methoxycarbonyl)propyi, and the like.

"Alkoxycarbonylalkoxy" refers to a radical of the formula -O-Ry-C(O)OR, where each R, is
independently an alky! radical as defined above, e.g., methoxycarbonylmethoxy, 2-
(ethoxycarbonyl)ethoxy, 2-{methoxycarbonyl)propoxy, and the like.

"Alkoxycarbonylalkylcarbonyl” refers to a radical of the formula -C(O)-R,-C(O)OR,
where each R, is independently an alkyl radical as defined above, e.g.,
methoxycarbonyimethylcarbonyl, 2(ethoxycarbonyl)ethyicarbonyl,
2-(methoxycarbonyl)propyicarbonyl, and the like.

“Alkoxycarbonylalkylaminocarbonylalkyi” refers to a radical of the formula
-Ry-C{O)-N(H)-R,-C(O)OR, where each R, is independently an alkyl radical as defined above,
e.g., methoxycarbonyimethyl, 2-(ethoxycarbonyl)ethylaminocarbonyimathyl,
2-(2-{methoxycarbonyl)propylaminocarbonyl)propyl, and the like.

"Alkoxycarbonylalkyithioalkyl" refers to a radical of the formula -R,-S-R,-C(O)OR,
where each R, is independently an alkyl radical as defined above, e.g.,
methoxycarbonylimethyithiomethyl, 2-(ethoxycarbonyl)ethyithiomethyl,
2-(2-(methoxycarbonyl)propyithio)propyl, and the like.

"Alkoxycarbonylalkoxycarbonylalkyl” refers to a radical of the formula
-R,-C(0)-0-R,-C(O)OR, where each R, is independently an alkyl radical as defined above, a.g.,
methoxycarbonylmethoxy, 2-(ethoxycarbonyl)ethoxycarbonylmethyl,
3~{2-(methoxycarbonyl)propoxycarbonyl)propyl, and the like.
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*(Alkoxycarbonylalkyl)alkyl)aminocarbonylalkyl" refers to a radical of the formula 5 g A
-R,-C(O)-N(R,}R,-C(O)OR, where each R, is independently an alkyl radical as defined above,
e.g., (methoxycarbonyimethyl)methyl}aminocarbonyimethyl,
2-{(ethoxycarbonyimethyl{methyl}aminocarbonyljethyl, and the like.

“Amino” refers to the -NH, radical.

"Aminoalky™ refers to a radical of the formula -R,-NHa, 6.g., aminomethyl, 2-aminomethyl,
2-aminopropyl, and the like.

"Aminocarbonyf™ refers to the -C(O)NH, radical.

“"Aminocarbonylalkoxy” refers to a radical of the formula -O-R,-C(O)NH, 6.g.,
aminocarbonyimethoxy, 2-(aminocarbonyl)ethoxy, 2-{aminocarbonyl)propoxy, and the like.

"Aminocarbonylalkyl™ refers to a radical of the formula -R,-C(O)NH,, e.g.,
aminocarbonyimethyl, 2-(aminocarbonyi)ethyl, 2-(aminocarbonyl)propyl, and the llke.

"Aryl" refers to a phenyl or naphthyt radical. Unless stated otherwise specifically in the
specification, the term "aryl™ or the prefix "ar-" (such as in "aralkyl") is meant to inciude aryl
radicals optionally substituted by one or more substituents selected from the group consisting
of alkyl, halo, haloalkyl, cyano, nitro, tetrazolyl, -R%OR’, -R*-C{O)OR’, -R-C(O)N(R"),,
R-C(O)R, -R-N(R"),, -R-MR'IC(O)R’, -R*-N(R"IC(O)OR’, -R*-N(R")-S(0)R’.
-R-CIN(R"):]-C(O)OR’, wherein each R is hydrogen, alkyl, aryl, aralkyl, or haloalkyl, each R®
is a bond or a straight or branched alkylene chain, and each R’ Is hydrogen, alkyl, aralkyl or
haloalkyl as defined herein.

*Aralkyf" refers to a radical of the formula -R,R, where R, Is an alkyl radical as defined
above, substituted by R,, an aryl radical, as defined above, 6.g., benzyl. The R, radical may be
optionally substituted by one or more substituents selectad from the group consisting of halo,
cyano, nitro, -R®-OR’, -R*-C(0)OR’, -R°-C{O)N(R),, -R®*-C(O)R’, -R*-N(R");, -R*-N(R")C(O)R’,
and -R*-N(R")C(O)OR®, wherein each R is hydrogen, alky!, aryl, aralkyl, or haloalkyl, each R®
is a bond or a straight or branched alkylene chain, and each R® is hydrogen, alkyl, aralkyl or
haloalkyl as defined herein. The R, radical may be optionally substituted one or more
substituents selected from the group consisting of alkyl, halo, haloalkyl, cyano, nitro, tetrazolyl,
-R:-OR’, -R-C(O)OR’, -R*-C{O)N(R")z, -R*-C(O)R’, -R*-N(R");, -R*-N(R")C(O)R’,
-RE-N(R)C(O)OR?, -R®-N(R")-8{0)-R’, -R:-C[N(R")2J-C(O)OR’, wherein each R’ is hydrogen,
alkyl, aryl, aralkyl, or haloalkyt, each R® is a bond or a straight or branched alkylene chain, and
each R’ is hydrogen, alkyl, aralkyl or haloalkyl as defined herein.

"Aryloxy" refers to a radical of the formula -OR, where R, is an optionally substituted aryl
radical as defined above, e.g., phenoxy.

*Aryicarbonyl” refers to a radical of the formula -C(O)-R, where R, is an optionally
substituted aryl radical as defined above, e.g.. phenylcarbonyl, (4-acetylaminophenyi)carbonyl,
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(2-methoxyphenyl)carbonyl, and the like. For R', prefemred aryicarbonyl radicals are those
radicals wherein the R, group is optionally substituted by by one or more substituents
independently selected from the group consisting of acetylamino, carboxy, aminocarbonyl,
alkoxycarbonyl, haloalkoxy, alkoxy, and alkyl.

“Aryloxycarbonyf” refers to a radical of the formula -C(O)OR, where R, Is an optionally
substituted aryl radical as defined above, 6.g.. phenoxycarbonyl.

"Aryloxyalkyicarbonyf" refers to a radical of the formuta -C(O)OR,R, where R, is an alkyl
radical, as defined above, substituted by R,, an optionally substituted aryl radical, as defined
above, e.g., phenoxymethyicarbonyl, (2-phenoxyethyl)carbonyl, and the like.

“Aralkoxy” refers to a radical of the formula -OR, where R, i5 an optionally subsiituted
aralkyl radical as defined above, 6.g., benzyloxy, 3-phenylpropoxy. and the like.

“Aralkoxyalkyt" refers to a radical of the formula -R,-OR, where R, is an alkyl radical as
defined above and R, is an optionally substituted aralkyl radical as defined above, 6.g.,
benzyloxymethyl, 2-(benzyloxy)ethyl, 2-(benzyloxy)propyi, and the like.

“Aralkoxycarbonyl" refers to a radical of the formula -C{O)OR, where R, is an optionally
substituted aralkyl radical as defined above, 8.g., benzyloxycarbonyl, and the like.

*Aralkoxycarbonylalkyf” refers to a radical of the formula -R,-C(O)OR, where R, is an
alkyl radical as defined above and R, is an optionally substituted aralkyl radical as defined
above, e.g., benzyloxycarbonyimethyl, 2-(benzyloxycarbonyl)ethyl, 3-{(naphthalen-2-

yi)oxy)carbonyl)propyl, and the like.
"Aralkoxycarbonylaminoalkyf® refers to a radical of the formula -R,-N(H)-C{O)OR, where

R, is an alkyl radical as defined above and R, Is an optionally substituted aralkyl radical as
defined above, 6.g., benzyloxycarbonylaminomethyl, 2-{(benzyloxycarbonylamino)ethwy, 2-
(benzyloxycarbonylamino)propyl, and the like.

"Carboxy" refers to the -C(O)OH radical.

“Carboxyalkyl" refers to a radical of the formuta -R,-C(OYOH, where R, is an alkyl radical
as defined above, a.g., carboxymethyl, 2-carboxyethyl, 2-carboxypropyl and the like.

"Carboxyalkoxy” refers to a radical of the formula -O-R.-C(O)OH, where R, is an aliyt
radical as defined above, e.g., carboxymethoxy, 2-carboxyethoxy, 2-carboxypropoxy, and the like.

“Carboxyalkylcarbonyl” refers to a radical of the formula -C(0)-R,-C(O)OH, where R, is
an alkyl radical as defined above, e.g., 2-carboxyethyicarbonyl, carboxymethylcarbonyl,
3-carhnxypropyicarbonyl, and the like.

*Carboxyalkylamino™ refers to a radical of the formula -N(H)}-R,-C{O)OH where R, is an
alkyl radical as defined above, e.g., carboxymethytamino, 2-carboxyethylamino, 3-
carboxypropylamino, and the like.

— ey e —— — . — - ——— = = - -
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"Carboxyalkylaminocarbonylalkyf™ refers to a radical of the formula
-Ry-C(O)-N(H)-R,-C{O)OH where each R, is independently an alkyl radical as defined above,
6.g., carboxymethylaminocarbonyimethyl, 2-(carboxymethylaminocarbonyl)ethyl, 2-(2-
carboxyethyl)aminocarbonyl)ethyl, 3-{2-carboxyethyl)aminocarbonyl)butyt, and the like.

"Carboxyalkyithicalkyl" refers to a radical of the formula -R,-S-R,-C(O)OH were each R, is
independently an alkyl radical as defined above, 6.g.. carboxymethyithiomethyl,
{1-carboxyethyl)thiomathyl, 2-{(1-carboxypropyi)thio)ethyl, and the like.

"Carboxyafkoxyalky™ refers to a radical of the formula -R,-O-R,-C(O)OH where each R, Is
independently an alkyl radical as defined above, 8.g., 2{carboxymethaxy)ethyl,
(2-carboxyethoxy)methyl, 3-{2-carboxypropoxy)propyl, and the like.

Carboxyalkoxycarbonylalky” refers to a radical of the formuia -R,-C{0)-0-R,-C(O)OH
where each R, is indepsndently an alkyl radical as defined above, o.g.,
carboxymethoxycarbonyimethyl, 2-{carboxymethaxycarbonyl)ethyl, 2-{(2-

carbaxyethoxy)carbonyl)propyl, and the like.
"Cycioalkyl” refers to a stable 3- to 10-membered monocycddic or bicydic radical which is

saturated, and which consist solely of carbon and hydrogen atomns, e.g., cyclopropyl,
cyclobutyl, cyclobutyl, cyclohexyl, decalinyl and the tike. Unless otherwise stated specifically in
the specification, the term "cycloalkyf™ is meant to include cycloalkyl radicals which are
optionaflly substituted one or more substituents selected from the group consisting of aikyl,
halo, haloalkyl, cyano, nitro, tetrazoiyt, -R*-OR’, -R*-C(O)OR’, -R*-C(O)N(R"),, -R*C(O)R’,
-R*%N(R"),, -RE-N(R")C(O)R’, -R*-N(R")C(O)OR", -R°-N(R")}-S(0)-R, -R®-CN(R"),}-C{O)OR’,
wherein each R” is hydrogen, alkyl, aryl, aralkyl, or haloalkyl, each R® is a bond or a stralght or
branched alkyiena chain, and each R’ is hydrogen, atkyl, aralkyl or haloalkyi as defined herein.

"Cytloalkylcarbonyl™ refers to a radical of the formula -C(O)-R, where R; Is a cycloalkyl
radical as defined above, e.g., cyciobutyicarbonyl, cyclopropylcarbonyl, and the like. ForR', a
preferred cycloalkylcarbonyl radical is that radical wherein the R; group is optionally substituted
by a phenyl group.

"(Carboxy)(hydroxy)alikyl” refers to a radical of the formula -R,(OH)-C(O)OH wherein R,
is an alkyl radical defined above substituted by an hydroxy radical and a carboxy radical, as
defined herein, e.g., 1-carboxy-3-hydroxypropyl, 2-carbaxy-4-hydroxybutyl, 1-carboxy-5-
hydroxypent-2-yi, and the like. ,

"(Carboxyalkyl){alkyl}Jaminocarbonylatkyl" refers to a radical of the formula
-R,-C(0O)-N{R,)}-R,-C(O)OH wherein each R, is independently an alky! radical as defined
above, and wherein the nitrogen atom is substituted by the R, group and the -R,-C(Q)OH
group, @.g., {carboxyethyl)(ethyl)aminocarbonyimethyl, 2-((2-
carboxyethyl)(methyl)aminocarbonyl)ethyl, and the like.
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"Cyano” refers to the -C «N radical. m
*Dialkylamino” refers to a radical of the formula -N{R,}-R, where each R, is

independently an alkyl radical, 6.g., dimethylamino, diethylamino, methylethylamino, and the
like.

*Dialkylaminocarbonyf™ refers to a radical of the formula -C{O)-N(R,)-R, where each R,
Is indepandently an alkyl radical, 6.g., dimethylaminocarbonyl, diethylaminocarbonyl,
methyl{ethyl)aminocarbonyl, and the like.

"Dialkylaminoalkyl™ refers to a radical of the formula -R,-N(R,)-R, where each R, is
independently an alkyl radical as defined above, e.g., dimethylaminomsthyi,
2-{diethytamino)ethyl, 3-(methyi{ethyl)amina)propyl, and the like.

"Dialkylamincalkoxy" refers to a radical of the formula -O-Re-N{R,)-R, where each R, is
independently an alkyl radical as defined above, 6.g., dimethylaminomethoxy,
2-{diethylamino)ethoxy, 3-(methyl(ethyl)amino)propoxy, and the like.

"Di(alkylcarbonyt}amino” refers to a radical of the formula -N(C(O)-R,)-C(O)-R, where
each R, is independently an alkyl radical as defined above, e.g., di(acetyl)amino,
di(ethylcarbonyl}amino, and the like.

*Halo" refers to bromo, chioro, iodo or fluoro.

“Haloalkyl" refers to an alkyl radical, as defined above, that is substituted by one or
more halo radicals, as defined above, e.g., trifluoromethyl, diftucromethyl, trichioromethyl,
2,2,2-trifluoroethyl, 1-flucromethyl-2-fluoroethyl, 3-bromo-2-fluoropropyl,
1-bromomethyi-2-bromoethyl, and the like.

*Haloalkyisulfonylaminoalkyl” refers to a radical of the formula -Ry-N(H)-S(O).R, where
R, Is an alkyl radical as defined above and R, is a haloalkyl radical as defined above, e.g.,
2-{trifluoromethoxysuifonylamino)ethyi, 3-(triflucromethoxysulfonylamino)propyi, and the like.

"Haloalkoxy” refers o a radical of the formula -OR, where R; Is an haloalkyl radical as
defined above, e.g., trifluoromethoxy, difluoromethoxy, trichioromethoxy, 2,2,2-trifluoroethoxy,
1-flucromethyl-2-fiuoroethoxy, 3-bromo-2-flucropropoxy, 1-bromomethyl-2-bromoethoxy, and
the like.

"Haloalkenyloxy" refers to a radical of the formula -OR, where R; is an haloalkenyl
radical as defined above, as defined above, e.g., 1,2-difluoroethenyloxy, 3-bromo-2-fluoroprop-
1-enyloxy, 1,2-dibromoethenyioxy, and the like.

"Haloalkoxycarbonyi” refers to a radical of the formula -C{(O)OR, where Ry is an
haloalkyl radical as defined above, e.g., trifluoromethoxycarbonyl, difluoromethoxycarbonyl,
trichloromethoxycarbonyl, 2,2,2-trifluoroethoxycarbonyl, 1-fluoromethyi-2-fiuoroethoxycarbonyl,
3-bromo-2-fluoropropoxycarbonyl, 1-bromomethyl-2-bromoethoxycarbonyl, and the like.

“Hydroxy" refers to the -OH radical.

11
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"Hydroxyatkyl™ refers to a alkyl radical as defined above that is substituted by a hydrtmys

radical, e.g., hydroxymethyl, 2-hydroxyethyl, 2-hydroxypropyl, 3-hydroxypropyl, 4-hydroxybutyl,
3-hydraxybutyl, and the like.

"Heterocyclyl™ refers to a stable 3- to 15-membered ring radical which consists of
carbon atoms and from one to five heteroatorns selected from the group consisting of nitrogen,
oxygen and sulfur. For purposes of this invention, the heterocyclyl radical may be a
monocyclic, bicydlic or tricyclic ring system, which may include fused or bridged ring systems;
and the nitrogen, carbon or sulfur atoms in the heterocyclyl radical may be optionally oxidized;
the nitrogen atom may be optionally quatemnized; and the heterocyclyl radical may be aromatic
or partialty or fully saturated. The heterocydlyl radical may be attached to the main structure at
any heteroatom or carbon atom which resuits in the creation of a stable compo'und. Examples
of such heterocyclyl radicals include, but are not limited to, azepinyl, acridinyl, benzimidazolyl,
benzthiazolyl, benzoxazolyl, benzopyranyl, benzopyranonyl, benzofuranyl, benzofuranonyl,
benzothienyl, carbazolyl, cinnolinyt, decahydroisoquinolyl, dioxolanyl, furanyl, furanonyl,
isothiazolyl, imidazolyt, imidazolinyl, imidazolidinyl, isothiazolidinyl, indolyl, lsoindolyl, indoliny,
isoindolinyl, iIndanyl, indolizinyl, isoxazolyl, isoxazolidinyl, morpholinyl, naphthyridinyl,
oxadiazolyl, octahydroindolyl, octahydroisoindolyl, 2-axopiperazinyl, 2-oxopiperidinyl,
2-oxopyrrolidinyl, 2-oxoazepinyl, oxazolyl, oxazolidinyl, oxiranyl, piperidinyl, piperazinyl,
4-piperidonyt, phenazinyl, phencthiazinyl, phenoxazinyl, phthalazinyl, pteridinyl, purinyt,
pyrrolyl, pymrolidinyl, WWVI pyrazolidinyl, pyridinyl, pyrazinyl, pyrimidinyl, pyridazinyl,
quinazolinyl, quinoxalinyl, quinolinyl, quinuclidinyl, isoquinolinyl, thiazolyl, thiazolidiny,
thiadiazolyl, triazolyl, tetrazolyl, tetrahydrofuryl, triazinyl, tetrahydropyranyl, thienyl,
thiamorpholinyl, thiamorpholinyl sulfoxide, and thiamorpholinyl sulfone. Unless stated
otherwise specifically in the specification, the term “heterocyciyl” is meant to include
heterocyciyl radicals as defined above which are optionally substituted one or more
substituents selected from the group consisting of alkyl, halo, haloalkyl, cyano, nitro, tetrazolyl,
-R%OR/, -R*-C(O)OR’, -R*-C(O)N(R");, -R*-C(O)R’, -R*N(R");, -R*-N(R"IC(O)R’,
R*-N(R")C(OYOR, -R*-N(R")-5(0)-R’, -R*-CIN(R")2}-C(O)OR’, wherein each R’ is hydrogen,
alkyl, aryl, aralkyl, or haloalkyl, each R® is a bond or a straight or branched alkylene chain, and
each R’ is hydrogen, alkyl, aralkyl or haloalky! as defined herein.

"Heteroaryl" refers to a heterocyclyl radical as defined above wherein the heterocyciyl
radical is partially or fully aromatic. .

“Heterocyclylalkyl™ refers to a radical of the formula -R,-R,, where R, is an alky! radical
as defined above and R, is an heterocyclyl radical as defined above, e.g., imidazol-3-yimethyl,
triazol-3-yimethyl, 2-tetrazolylethyl, and the like. For R2, preferred heterocyclylalkyiradicals are
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those radicals where R, Is selecied from the group consisting of imidaﬁyl (optionally
substituted by carboxyalkyl), indolyl, triazolyl and tetrazoiyl.

*Heterocyclylalkoxy” refers to a radical of the formula -O-R,-R, where R, is an alkyl
radical as defined above and R, is an heterocyclyl radical as defined above, e.g.,
1-tatrazolylethoxy, axiranyimethoxy, and the Iiko.. For R®, preferred Mtemcyg:lylalkoxy radicals
ars those radicals where R, is selected from the group consisting of oxiranyl or tetrazolyl. For
R’, preferred heterocyclylalkoxy radicals are those radicals where R, is pymolidinyl (optionally
substituted by one or more substituents independently selected from the group consisting of

hydroxy and carboxy). .
*Heteroarylalkaxy™ refers to a haterocyciylalkaxy radlml as deﬁned abwe wherein the

- hetsrocydly! radical Is partlally or Tully aromatic.

*Heterocyclylcarbony!® refers to a radical of the formula -C(O)-R,, where R, Is a
heterocycly! radical as defined above, e. g., furan-2-yicarbonyt, piperiiin-4-yicirbonyl, thien-2--
yicarbonyl, morpholin-4-yicarbony, and the like. For R', preferréd heterocyclyicarbonyl
radicals are those radicals wherein R, is selected from the group consisting of furanyt, thienyl,.
piperidinyl, morpholinyl and pyridinyl (optionally substituted by one or more substitutents
independently selected from the group consisting of hydroxy, halo and alkyl).

“"Monoalkylamino” refers to a radical of the formula -N(H)-R, where R, is an alkyl radical
as defined above, e.g., methylamino, thylamino, n-propylamina, and the ke,

"Monoalkylaminocarbony” refers 10 a radical of the formula -C{O)-N{H)-R, where R, is an
akyl radical as defined above, e.g., methylaminocarbanyl, ethylaminocarbonyl, n-
propylaminocarbonyl, and the llke.

'Mmumrlndudeshmanddunemunnmls sudmscab.dogs.svnne cattin,
sheep, goats, horses, rabbils, and the Ike.

"Nitro” refers to the -NO,, radical,

As usad herein, "methods known to one of ordinary skill In the art® may be identified
though various reference bocks and databases. Suitable reference books and treatise that detait
the synthesls of reactants useful in the preparation of compounds of the present invention, or
provide references to articles that describe the preparation, Include for exampie, "Synthetic
Organic Chemistry”, John Wiley & Sons, Inc., New York; S. R. Sandler et al,, "Organi¢ Functionaj
Group Prepantl_ons,' 2nd Ed., Acadamic Press, New York, 1883; H. O. House, "Modem
Synthetic Reactions™, 2nd Ed., W. A. Benjamin, inc. Menlo Park, Callf. 1972: T. L. Gilchrist,
*Heterocydlic Chemistry”, 2nd Ed., John Wiley & Sons, New York, 1892 J. March, “Advanced
Organic Chemistry: Reactions, Mechanisms and Structure®, 4th Ed., Wiley-Interscience, New
York, 1882. Specific and analogous reactants may also ba identified through the indices of
known chemicals prepared by the Chemical Abstract Service of the American Chemical Society,
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which are available in most public and university libraries, as well as through on-line databases
(the American Chemical Society, Washington, D.C. may be contacted for more details).
Chemicals that are known but not commercially available in catalogs may be prepared by custom
chemical synthesis houses, where many of the standard chemical supply houses (e.g., those
listed above) provide custom synthesis services.

"Prodrugs” is meant fo indicata a compound that may be converted under physiological
conditions or by solvolysis 10 a biologically active compound of the invention. Thus, the term
“prodrug" refers to a metabolic precursor of a compound of the invention that is pharmaceutically
acceptable. A prodrug may be inactive when administered to a subject in need thereof, but Is
converted in vivo to an active compound of the invention. Prodrugs are typically rapidly
transformed in vivo to yield the parent compound of the invention, for example, by hydrolysis in
blood. The prodrug compournd often offers advantages of solubllity, tissue compatibility or
delayed release in a mammalian organism (see, Bundgard, H., Design of Prodrugs (1985), pp.
7-8, 21-24 (Elsevier, Amsterdam).

A discussion of prodrugs is provided in Higuchl, T., et al., "Pro-drugs as Novel Dellvery
Systems,” A.C.S. Symposium Series, Vol. 14, and in Bioreversible Carriers in Drug Design, ed.
Edward B. Roche, American Pharmaceutical Association and Pergamon Press, 1987, both of
which are incorporated in full by reference herain.

The term "prodrug” Is also meant to include any covalently bonded carriers which release
the active compound of the invention In vivo when such prodrug is administered to a mammalian
subject. Prodrugs of a compound of the invention may be prepared by modifying funciional
groups present in the compound of the invention in such a way that the modifications are
cdeaved, either in routine manipulation or in vivo, to the parent compound of the invention.
Prodrugs include compounds of the invention wherein a hydroxy, amino or mercapto group is
bonded to any group that, when the prodrug of the compound of the invention is administered to
a mammalian subject, cleaves to form a fraee hydroxy, free amino or free mercapto group,
respectively. Examples of prodrugs include, but are not limited to, acetate, formate and benzoate
derivalives of alcohol and amine functional groups in the compounds of the invention and the like.

"Stable compound™ and “stable structure” are meant to indicate a compound that is
sufficiently robust to survive isolation to a useful degree of purity from a reaction mixture, and
formulation into an efficacious therapeutic agent.

*Optional” or "optionally” means that the subsequently described event of circumstances
may or may not occur, and that the description includes instances where said event or
circumstance occurs and instances in which it does not. For example, "optionally substituted
aryl” means that the aryl radical may or may not be substituted and that the description includes
both substituted aryl radicals and aryl radicals having no substitution.

14
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"Pharmaceutically acceptable salt® includes both acid and base addition salts. 5q 6
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"Pharmaceutically acceptable acid addition sait” refers to those salts which retain the
biological effectiveness and properties of the free bases, which are not biologically or otherwise
undesirable, and which are formed with inorganic acids such as hydrochloric add, hydrobromic
acid, sulfuric acid, nitric acid, phosphoric acid and the like, and organic acids such as acetic acid,
trifluoroacetic acid, propionic acid, glycolic acid, pyruvic acid, oxalic acid, maleic acid, malonic
acid, succinic acid, fumaric acid, tartaric acii, citric acid, benzoic acid, cinnamic acid, mandelic
acid, methanesulfonic acld, ethanesulfonic acid, p-toluenesulfonic acid, salicylic acid, and the like.

"Pharmaceutically acceptable base addition sait” refers to those salts which retain the
biological effectiveness and properties of the free acids, which are not biologically or otherwise
undesirable. These salis are prepared from addition of an inorganic base or an organic base to
the free acid. Salts derived from inorganic bases include, but are not limited to, the sodium,
potassium, lithium, ammonium, calcium, magnesium, iron, zinc, copper, manganese, aluminum
salts and the like. Preferred inorganic salts are the ammonium, sodium, potassium, calcium, and
magnesium salts. Salts derived from organic bases include, but §re not limited to, salts of
primary, secondary, and tertiary amines, substituited amines including naturally occurring
substituted amines, cycdlic amines and basic ion axchange resins, such as isopropylamine,
trimethylamine, diethylamine, triethylamine, tripropylamine, ethanolamine,
2-dimethylaminoethanol, 2-diethylaminoethanol, dicyciohexylamine, lysine, arginine, histidine,
caffeine, procaine, hydrabamine, choline, betaine, ethylenediamine, glucosamine,
methyiglucamine, thecbromine, purines, piperazine, piperidine, N-ethyipiperidine, polyamine
resins and the fike. Particularly preferred organic bases are isopropylamine, diethylamine,
ethanolemine, trimethylamine, dicycichexylamine, choline and caffeine.

"Therapeutically effective amount® refers to that amount of a compound of the invention
which, when administered o a human in nead thareof, is sufficient to effact treatment, as defined
below, for a disease-state characterized by thrombotic activity. The amount of a compound of
the invention which constitutes a "therapeutically effective amount” will vary depending on the
compound, the condition and its severity, and the age of the human to be treated, but can be
determined routinely by one of ordinary skill in the art having regard to his own knowiledge and to
this disclosure.

"Treating” or "treatment” as used herein covers the treatment of a disease-state in a
mammal, preferably a human, which disease-stated is characterized by thrombotic activity, and
includes:

(i) preventing the condition trom occurring in a human, i particular, when such
human is predisposed to the condition but has not yet been diagnosed as having It;

(&) inhibiting the condition, /6., amesting its deveiopment, or
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(i)  relieving the condition, i.e., causing regression of the condition. gC\"r

In the above definitions, the use of parentheses in a formula is used to conserve space.
Accordingly, the use of parenthesis in a formula indicates that the group enclosed within the
parentheses is attached directly to the atom preceding the parenthesis. For example, the term
“(carboxy)(hydroxy)alkyl" is defined as a radical of the formula -R,(OH)-C(O)OH. This formula

¢an be drawn as follows:

OH
/

_R‘\c,ou

4

It will also be appreciated that certain compounds of the invention or pharmaceutically
acceptable salts thereof, may exist in, and be isolated in, Isomeric forms, including tautomeric
forms, ¢is- or trans{somers. in addition, certain compounds of the invention or pharmaceutically
acceptable salts thereof may contain one or more asymmetric centers and may thus give rise to
enantiomers, diastereomers, and other sterecisomeric forms that may be defined, in terms of
absolute stereochemistry, such as (R)- or (§)-. The present invention is meant fo include all
such possible isomers, as well as their racemic and optically pure forms. Optically active (R)-
and (S)- isomers may be prepared using chiral synthons or chiral reagents by methods known
to those of ordinary skill in the art, or resolved using conventional tachniques. When the
compounds described herein contain olefinic double bonds or other centers of geometric
asymmebry, and unless specified otherwise, it is Intended that the compounds include both E
and Z geometric isomers.

The nomenclature used herein is a modified form of the |.U.P.A.C. nomenciature
system wherein the compounds of the invention are named herein as derivatives of the

quinoline moiety.
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is named herein as 2-[1S-(4-(methoxycarbonyl)piperazin-1-yl)carbonyl-3-
carboxypropyllaminocarbonyl-6-fluoro-7-methyl-4-(1-phenyl-1-carboxy)methoxyquinoline.
Unless otherwise indicated, compound names are intended to include any single sterecisomer,
enantiomer, racemate or mixtures thereof.

Utility of the Compounds of the invention

The compounds of the invention act as reversible, selective antagonists of the platelet
ADP receptor, P2Y,c. Accordingly, the compounds are useful in treating disease-states which
are characterized as having thrombotic activity. In particular, the compounds are useful as
inhibitors of platelet activation, aggregation and degranulation, anti-thrombotic agents or in the
treatment or prophylaxis of unstable angina, coronary angioplasty (PTCA), myocardial
infarction, perithrombolysis, primary arterial thrombotic 1 complications of athercsclerosis such
as thrombotic or embolic stroke, peripheral vascular disease, myocardlial infarction with or
without thrombolysis, arterial complications due to interventions in atherosclerotic disease such
as angioplasty, endarteractomy, stent placement, coronary and other vascular graft surgery,
thrombotic cornplications of surgical or mechanical damage such as tissue salvage following
accidental or surgical rauma, reconstructive surgery inciuding skin and muscie flaps,
conditions with a diffuse thrombotic/platelet consumption component such as disseminated

. Intravascular coaguiation, thrombotic thrombocytopenic purpura, hemolytic uremic syndrome,

thrombotic complications of septicemia, adult respiratory distress syndrome, anti-phosphofipid
syndrome, heparir-induced thrombocytopaenia and pre-eclampsia/aciampsia, or venous
thrombosis such as deep vein thrombosis, venoocdusive disease, hematological conditions
such as myeloproliferative disease, including thrombocythemia; or in the prevention of
mechanically-inducad platelet activation in vivo, such as cardiopulmonary bypass (prevention
of microthromboembolism), mechanically- inducad platelet activation in vitro, such as usa in
the praservation of blood products, 8.g. platelet concentrates, or shunt occlusion such as in
renal dialysis and plasmapheresis, thrombosis secondary to vascular damage/inflammation
such as vasculitis, arteritis, glomerulonephritis, inflammatory bowel disease and organ graft
rejection, conditions such as migraine, Raynaud's phenomenon, atheromatous plaque
formation/progression, vascular stenosis/restenosis and asthma, in which platelet-derived
factors are implicated in the disease process.

The compounds of formula (1) are also useful as standard or reference compounds, for
example, as a quality standard or control, in tests or assays involving the inhibition of the
platelet ADP receptor, P2Yc. Such compounds may be provided in a commercial kit, for
example, for use in pharmaceutical research involving the piatelet ADP receptor, P2Yac. For
example, a compound of formula (1) could be used as a reference in an assay to compare its

17
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known activity to a compound with an unknown activity. This would ensure that the 5qq
experimenter that the assay was being performed properly and provide a basis for comparison,
especially if the test compound was a derivative of the reference compound. When devsioping
new assays or protocols, compounds of formula () could be used to test their effectiveness.

Testing of the Compounds of the invention

The ability of the compounds to Inhibit the platelet adenosine diphosphate receptor
known as the P2Y .. receptor, and its biological effects may be tested in a variety of in vitro , ex
vivo and in vivo assays. For example, the ability of the compounds to bind to the P2Y ¢
recsplor may be measured by methods similar to those described in Gachet, C. et al., Br. J.
Haemotol. (1995), Vol. 91, pp. 434-444 and Mills, D.C.B., Thromb. Haemost. (1896), Vol. 76,
No. 8, pp. 835-856, and by the method described below in Example 4. The ability of the
compouns to inhibit ADP-induced aggregation of platelets may be measured by methods
similar to those described in R.G. Humphries, Br. J. Pharm. (1995), Vol. 115, pp. 1110-1118
and Methods in Enzymology, Vol. 169, p. 3 and by the method described below in Example 5.
The ability of the compounds to inhibit thromt:«:5 formation in vivo or ex vivo may be measured
by methods similar to those described in J.M. Herbert, Cardiovasc. Drug Reviews (1883), Vol.
11, No. 2, pp. 180-198 or J.D. Folts, Circulation (1978), Vol. 54, No. 3, p. 365, or by the
methods described below in Example 6. The resuilts of these assays clearly demonstrate that
the compounds of the invention are functional antagonists of the platelet adenosine
diphosphate receptor and are thereful useful In inhibiting platelet aggregation and thrombus
formation.

Administration of the Compounds of the Invention

Administration of the compaounds of tha invention, or their pharmaceutically acceptable
salts, in pure form or in an appropriate pharmaceutical compostiion, can be carried out vis any of
the accepted modes of administration or agents for serving similar utilites. Thus, administration
can be, for example, orally, nasally, parenterally, topically, transdemmally, or rectally, in the form of
sofid, semi-solid, lyophiltized powder, or liquid dosage forms, such as for example, tablets,
suppositories, pills, soft elastic and hard golatin capsules, powders, solutions, suspensions, or
aerosols, or the like, preferably in unit dosage forms suitable for simple administration of precise
dosages. The compositions will include a conventional pharmaceutical carrier or excipient and a
compound of the invention as the/an active agent, and, In addition, may include other medicinal
agents, pharmaceutical agents, carriers, adjuvants, efc.

Generally, depending on the intended mode of administration, the pharmaceutically
acceptable compositions will contain about 1% 1o about 99% by welight of a compound(s) of the
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invention, or a pharmaceutically acceptable salt thereof, and 99% to 1% by weight of a suitable 600

pharmaceutical excipient. Preferably, the composition will be about 5% o 75% by weight of

- compound(s) of the invention, or a pharmaceutically acceptable salt thereof, with the rest being

suitable pharmaceutical excipients.

The prefemed routs of administration is oral, using a convenient daily dosage regimen
which can be adjusted according to the degree of severity of the disease-stats {o be treated. For
such oral administration, a pharmaceutically acceptable composition containing a compound(s) of
the invention, or & pharmaceutically acceptable salt thereof, Is formed by the incorporation of any
of the normally employed excipients, such as, for example, pharmaceutical grades of mannitol,
lactose, starch, pregelatinized starch, magnesium stearate, sodium saccharine, talcum, ceflulose
ether derivatives, glucose, gelatin, sucrose, ditrate, propyl gallate, and the like. Such
compositions take the form of solutions, suspensions, tablets, pilis, capsules, powders, sustained
release formulations and the like.

Preferably such compositions will take the form of capsule, caplet or tablet and therefore
will also contain a diluent such as lactose, sucross, dicalcium phosphate, and the fike; a
disintegrant such as croscarmeliose sodium or derivatives thereof; a lubricant such as
magnesium stearate and the like; and a binder such as a starch, gum acacia,
polyvinyipymrolidone, gelatin, cellulose ether derivatives, and the fike.

) The compounds of the invention, or their pharmaceutically acceptable saits, may also be
formulated into a suppository using, for exampie, about 0.5% to about 50% active ingredient
disposed in a carier that slowly dissolves within the body, e.g., polyoxyethyiene glycols and
polyethylene glycols (PEG), e.g., PEG 1000 (86%) and PEG 4000 (4%).

Liquid pharmaceuticalty administrable compositions can, for example, be prepared by
dissolving, dispersing, efc., a compound(s) of the invention {(about 0.5% to about 20%), or a
pharmaceutically accaptable salt thereof, and optional pharmaceutical adjuvants in a carrier, such
as, for example, water, saline, aqueous dextrose, glycerol, sthanol and the like, to thereby form a
solution or suspension.

If desired, a pharmaceutical composition of the invention may also contain minor amounts
of awxliary substances such as wetting or emulsifying agents, pH buffering agents, antioxidants,
and the like, such as. for example, citric acid, sorbitan monalaurate, trirthanolamine oleate,
butylated hydroxytoluene, efc.

Actual methods of preparing such dosage forms are known, or will be apparent, to those
skilled in this art; for example, see Remington’s Pharmaceutical Sciences, 18th Ed., (Mack
Publishing Company, Easton, Pennsylvania, 1990). The composition to be administered will, In
any event, contain a therapeutically effective amount of a compound of the invention, or a
pharmaceutically acceptable sall thereof, for treatment of a disease-state characterized by
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thrombotic activity in accordance with the teachings of this invention. o\

The compounds of the invention, or thelr pharmaceutically acceptable salts, are
administered in a therapeuticatly effective amount which will vary depending upon a variety of
factors including the activity of the specific compound employed; the metabolic stability and
length of action of the compound; the age, body weight, general health, sex, and diet of the
patient; the mode and time of administration; the rate of excretion; the drug combination; the
severity of the particular disease-states; and the host undergoing therapy. Generally, a
therapeutically effective daily dose is from about 0.14 mg to about 14.3 mg/kg of body weight per
day of a compound of the invention, or a pharmaceutically acceptable salt thereof; preferably,
from about 0.7 mg to about 10 mg/kg of body weight per day; and most preferably, from about
1.4 mg to about 7.2 mg/kg of body weight per day. For exampie, for administration to a 70 kg
person, the dosage range would be from about 10 mg to about 1.0 gram per day-of a compound
of the invention, or a pharmaceutically acceptable salt thereof, preferably from about 50 mg to
about 700 mg per day, and most preferably from about 100 mg to about 500 mg per day.

Preferred Embodiments
Of the compounds of the invention as set forth above in the Summary of the invention,

several groups of compounds are particularly preferred.

Of the compounds of formula (1) as set forth above in the Summary of the Invention, a
preferred group of compounds is that group of compounds wherein:

mis1;

nislor2;

R' is hydrogen, aryl, aralkyl, or alkoxycarbonyl;

R? Is hydrogen, carboxyalkyl, alkoxycarbonylalky! or aralkoxycarbonytalkyl;

R® is aryl optionally substituted by one or more substituents selected from the group consisting
of alkyl, halo, haloalkyl, cyano, nitro, -R*-OR’, -R*-C(O)OR’, -R*-C(O)N(R")..
RE-C(O)R’, -R*-N(R")2, -R*-N(R")C(O)R’, and -R®-N(R")C(O)OR";

each R’ is is independently selacted from the group consisting of hydrogen, alkyl, alkoxy,
aralkoxy, halo, haloalkyi, haloalkoxy, hydroxy, cyano, alkyithio, carboxy, alkoxycarbonyl,
aminocarbonyl, alkylcarbonyl, nitro, amino, monoalkylamino, dialkylamino,
carboxyalkytamino, alkylcarbonylamino, di(alkylcarbonyl)amino, hydroxyalkyl,
dialkylaminoalkyl, carboxyalkoxy, alkoxycarbonytalkoxy, dialkylaminoalkoxy, and
heterocyclylalkoxy; '

R* is hydragen;

R® is hydrogen or alkyl;

each R’ is hydrogen, alkyl, aryl, aralkyl, or haloalkyt;
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each R® is a bond or a straight or branched alkylene chain; and L O‘Z

R’ is hydrogen, alkyl, aralkyl or haioalkyl.

Of this preferred group of compounds, a preferred subgroup of compounds is that
subgroup of compounds wherein:
mis 1;
nistor2,

R' is hydrogen or alkoxycarbonyl;

RZis hydrogen, carboxyalkyl, alkoxycarbonylalky! or aralkoxycarbonylalky;

R*Is aryl optionally substituted by one or more substituents selected from the group consisting
of carboxy or alkoxycarbonyi;

each R' Is is independently selected from the group consisting of hydrogen, alkyl, haio, or
haloalkyl;

R® is hydrogen; and

R® is hydrogen.

Of this preferred subgroup of compounds, a preferred compound Is 2-{1S-{4-
(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyljaminocarbonyl-4-(3-
carboxy)phenyiquinotine in trifluoroacetic acid.

Another preferred group of compounds of formula (l) Is that group of compounds
wherein:
mis 1;
nistorz,

R' is hydrogen, aryl, aralkyl, or alkoxycarbonyl;

R? is hydrogen, carboxyalkyl, alkoxycarbonylalkyl or aralkoxycarbonylaliyl;

R’ is aryloxy optionally substituted by one or more substituents selected from the group
consisting of alkyl, halo, haloalkyl, cyano, nitro, tetrazolyl, -R*OR’, -R*-C(O)OR’,
RE-C(OIN(R"),, -RE-C(O)R”, R-N(R').. -R-N(R")C(O)R’, -R*-N(R")C(O)OR®,
-R*N(R")-5(0)R’, and -R"-C[N(R")}-C(O)OR';

each R* is independently selected from the group consisting of hydrogen, alkyl, alkoxy,
aralkoxy, halo, haloalkyl, haloalkoxy, hydroxy, cyano, alkyithio, carboxy, alkoxycarbonyl,
aminocarbonyl, alkyicarbony, nitro, amino, monoalkylamino, dialkylamino,
carboxyalkylamino, alkylcarbonylamino, di(alkylcarbonyl)amino, hydroxyalkyi,
dialkylaminoalkyl, carboxyalkoxy, alkoxycarbonylalkoxy, dialkylaminoalkoxy, and
heterocyclylalkoxy;

R? is selected from the group consisting of hydrogen, alkyl, hydroxyalkyt, aralkyl, carboxy,
alkoxycarbonyt, aralkoxycarbonyl, carboxyalky!, and alkoxycarbonylalkyi;

R® is hydrogen, alkyl, carboxyalkyl, or atkoxycarbonylalkyl;
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each R’ is hydrogen, alkyl, aryl, aralkyl, or haloalky;

each R" is a bond or a straight or branched alkylene chain; and

R’ is hydrogen, alkyl, aralky! or haloalkyl.
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(s>

Of this preferred group of compounds, a prefemed subgroup of compounds is that

subgroup of compounds wherain:
mis 1;

nis1or2;

R' is hydrogen or alkoxycarbonyt;

R? is hydrogen, carboxyalkyl, alkoxycarbonylalky! or aralkoxycarbonylalkyt;
R’ is aryloxy optionally substituted by one or more substituents selected from the group
consisting of alkyl, tetrazolyl, -R*-C(O)OR’, -R*-N(R");, -R>-N(R")-S(0)-R’, and

-R-C[N(R)2]-C(O)OR’;

each R! is is independently selected from the group consisting of hydrogen, alkyl, halo, or

haloalkyl;
R® is hydrogen;
R® is hydrogen;

each R’ is hydrogen, alkyl, aryl, aralkyl, or haloalkyl; and
each R’ is a bond or a straight or branched alkylene chain.

Of this prefarred subgroup of compounds, preferred compounds are selected from the

group consisting of the following:

2-{1S-{4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropylJaminocarbornyl-4-(3-

carboxy)phenoxyquinoline in 2,2,2-trifluoro-1,1-ethanediol;

2{1S-(4-(athoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyljaminocarbonyl-4-(2-

carboxy)phenoxyquinaline in 2,2 2-trifluoro-1,1-sthanediol;

2415-{4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyljJaminocarbonyl-4-{2-amino-5-

carboxy)phenoxyquinoline in 2,2,2-trifluoro-1,1-ethanediol;

2-{1S5-(4-{ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyllaminocarbonyl-4-{4-

carboxy)phenoxyquinoline in 2,2,2-trifluoro-1,1-ethanediol;

2-{15{(4-(ethoxycarbonyl)plperazin-1-yl)carbonyl-3-carboxypropyllaminocarbonyl-4-(3-

carboxymethyl)phenoxyquinoline in trifluoroacetic acid;

2-{1S-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyljJaminocarbonyl-4-(3-(1-
amino-1-carboxy)methyl)phenoxyquinoline in trifluoroacetic acid;
2-{15-{4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyljJaminocarbonyl-4-{3-(2-

amino-2-carboxy)ethyl)phenoxyquinoline in triflucroacetic acid;

2-[15-(4-(ethoxycarbonyl)piparazin-1-yl)carbonyl-3-carboxypropyllaminocarbonyl-4-{2-methyl-

5-carboxy)phenoxyquinoline in trifluoroacetic acid;

22
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2-{15-(4-{ethoxycarbonyi)piperazin-1-yl)carbonyl-3-carboxypropyllaminocarbonyl-4-(5-carboxy- 606‘

Zdiemylamimmethyl)phenoxirquinoline in trifluoroacetic acid;
2-[1S-{4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyflaminocarbonyl-4-{3-tetrazol-

5-yl)phenoxyquinoline in 2,2,2-trifluoro-1, 1-ethanediol;
2-{1S-{4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyljaminocarbonyl-4-(3-

trifluoromethyisulfonylamino)phenoxyquincline in trifluoroacetic acid; and
2{18-(4-(ethoxycarbonyl)plperazin-1-yl)carbonyi-3-carboxypropyflaminocarbonyl-7-methyl-4-

(3-carboxy)phenoxyquinoline in triflucroacetic acid.

Another preferred group of compounds of formula (1) is that group of compounds
wherein:

mis1;

nistfor2

R' is hydrogen, aryl, aralkyl, or alkoxycarbonyt;

R? is hydrogen, carboxyalkyl, alkoxycarbonylalkyl or aralkoxycarbonylalkyl;

R’ is aralky! wherein the alky! radical in the aralkyl substituent i optionally substituted by one or
more substituents selected from the group consisting of halo, cyano, nitro, -R*-OR’,
-R®-C(O)OR, -R°-C(O)N({R")z, -R*-C(O)R’, -R*N(R");, -R*-N(R")C(O)R’, and
-R°-N(R)C(O)OR"), and wherein the ary radical in the aralkyl substituent is
independently optionally substituted by one or more substituents selected from the
group consisting of alkyl, halo, haloalkyl, cyano, nitro, tetrazolyl, -R*OR’, -R*-C(O)OR’,
RE-C(O)N(R"),, -R*C(O)R’, -R™-N(R")a, -R*-N(R")C(O)R’, -R"-N(R")C(O)OR’,
-R%:-N(R")-S(0)R’, and -R*-C[N(R")2}-C{O)OR’;

each R’ is independently selected from the group consisting of hydrogen, aliyl, alkoxy,
aralkaxy, halo, haloalkyl, haloalkoxy, hydroxy, cyano, alkyithio, carboxy, alkoxycarbonyl,
aminocarbonyl, alkylcarbonyl, nitro, amino, monoalkylamino, dialkylamino,
carboxyalkylamino, alkylcarbonylamino, di(alkytcarbonyl)amino, hydroxyalkyl,
dialkylaminoalkyl, carboxyalkoxy, alkoxycarbonylalkoxy, dialkylaminoalkoxy, and
heterocyclylaikoxy;

R°® is selected from the group consisting of hydrogen, alkyt, hydroxyaliyt, aralkyl, carboxy,
atkoxycarbonyl, aralkoxycarbonyl, carboxyalkyl, and alkoxycarbonylalkyl;

R® is hydrogen, alkyl, carboxyalkyl, or alkoxycarbonylalkyl;

each R’ is hydrogen, alkyl, aryl, aralkyl, or haloalky};

each R®is a bond or a straight or branched alkylene chain; and

R" is hydrogen, alkyl, aralkyl or haloalkyl.

Another preferred group of compounds of formula (J) is that group of compounds
wherein:
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nisior2

R’ is hydrogen, aryl, aralkyl, or alkoxycarbonyl; _

R? is hydrogen, carboxyalkyl, alkoxycarbonylalkyl or aralkoxycarbonylalkyi;

R? is aralkoxy wherein the alkyl radical in the aralkyt substituent is not optionally substituted and
wherein the aryl radical in the aralkoxy substituent is optionally substituted by one or
more substituents selected from the group consisting of alkyl, halo, haloalkyl, cyano,
nitro, tetrazolyl, -R®-OR’, -R®-C(O)OR’, -R*-C{O)N(R")z, -R*-C(O)R’, -R"N(R').,
R-N(RIC(O)R’, -R*N(R")C(O)OR", -R*-N(R")-S(0)-R’, and -R*-C[N(R"):}-C(O)OR’;

each R*is independently selected from the group consisting of hydrogen, alkyl, alkoxy,
aralkoxy, halo, haloalkyl, haloalkoxy, hydroxy, cyano, alkyithio, carboxy, alkoxycarbonyl,
aminocarbonyl, alkylcarbonyl, nitro, amino, monoalkylamino, dialkylamino,
carboxyalkylamino, alkyicarbonylamino, di{alkyicarbonyl)amino, hydroxyalkyl,
dialkylaminoalkyl, carboxyalkoxy, alkoxycarbonylalkoxy, dialkylaminoalkoxy, and
heterocyclylalkoxy;

R® is selected from the group consisting of hydrogen, alky!, hydroxyalkyl, aralkyl, carboxy,
alkoxycarbonyl, aralkoxycarbonyl, carboxyalkyt, and alkoxycarbonylalkyt;

R® Is hydrogen, alkyl, carboxyalkyi, or alkoxycarbonytalicyl;

each R’ is hydrogen, alkyl, aryl, aralkyl, or haloalkyl;

each R" is a bond or a stralght or branched alkylene chain; and

R® Is hydrogen, alkyl, aralkyl or haloalkyl.

Of this preferred group of compounds, a preferred subgroup of compourxis Is that
subgroup of compounds wherein:

misi;

nisfor2

R' is hydrogen, aryl, aralkyl, or alkoxycarbonyl;

R? is hydrogen, carboxyalkyi, alkoxycarbonylalkyi or aralkoxycarbonylalkyl;

R? is aralkoxy wherein the aryl radical in the aralkoxy substituent is optionally substituted by
one or more substituents selected from the group consisting of alkyl, halo, haloalkyl,
-R-OR’, -R®-C(O)OR’, -R*-C(O)N(R");, and -R*-N(R");;

each R*is Independently selected from the group conslisting of hydrogen, aikyl, alkoxy, halo, or
haloalkyl;

R® is hydrogen;

R® is hydrogen;

each R’ is hydrogen, alkyi, aryl, aralkyl, or haloalkyl; and

each R®is a bond or a straight or branched alkylene chain.

.
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Of this preferred subgroup of compounds, preferred compounds are selected from the éo‘é

group consisting of the following:
2-{(4-(ethoxycarbonyl)piperazin-1-yi)carbonylmethyllaminocarbonyl-4-benzyloxyquinoline;
2-[1S-{4-(ethoxycarbonyl)piperazin-1-yl)carbonyi-3-benzyloxycarbonylpropyilaminocarbonyt-4-

benzyloxyguinoline;

2-[15<(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyljaminocarbonyl-4-

benzyloxyquinoline;

2-{1-{4-{sthaxycarbonyl)piperazin-1-yi)carbonyl-3-benzyloxycarbonylpropyllaminocarbonyi-4-

benzyloxy-8-methoxyquinoline;

2-{1S-(4-{ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyllaminocarbonyl-4-benzylaxy-

8-methoxyquinoline;

2-[(4«(sthoxycarbonyl)piperazin-1-yl)carbonyimethyljaminocarbonyl-4-(4-

methoxycarbonyljbenzyloxyquinoline;

2-{(4{ethoxycarbonyl)piperazin-1-yl)carbonyimethyllaminocarbonyl-4-(4-

carboxy)benzyloxyquinoline;

2-{(4-{ethoxycarbonyl)piperazin-1-yl)carbonyimethyljaminocarbonyl-4-(3-

methoxycarbonyl)benzyloxyquinoline;

2-[(4-(ethoxycarbonyl)piperazin-1-yl)carbonylimethyfjlaminocarbonyl-4-(3-

carboxy)benzyloxyquinoline;

2-[1S-(4-(3-methyiphenyl)piperazin-1-yf)carbonyl-3-(1,1-

dlmﬁyleﬂmycarbonyl)pmpyi]amkmrbawu-benzylm;yqulndim: and

2415-(4-(3-methylphenyl)piperazin-t-yi)carbonyl-3-carboxypropyflaminocarbonyl-4-

benzyloxyquinoline.
Another prefermad group of compounds of formuia (i) Is that group of compounds

wherein:

mis 1:

nistor2;

R' is hydrogen, aryl, aralkyl, or alkoxycarbonyt;

R?is hydrogen, carboxyalky!, alkoxycarbonylatky! or aralkoxycarbonytalkyl;

R® Is aralkoxy wherein the alkyl radical in the aralkoxy substituent Is substituted by one or more

substituents selected from the group consisting of halo, cyano, nitro, -R*-OR’,
-R%-C(OYOR, -RE-C(OIN(R"),, -RO-C(O)R’, -R*-N(R")s, -R®-N(R")C(O)R’, and
-R"-N(R”)C(O)OR®), and wherein the ary! radical In the aralkoxy substituent is optionally
substituted by one or more substituents selected from the group consisting of alkyl,
halo, haloalkyl, cyano, nitro, tetrazolyl, -R*-OR’, -R*-C(0)OR’, -R*-C(O)N(R")z.
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-R*-C(O)R, R*N(R")z, -R*-N(R")C(O)R’, -R*N(R")C{O)OR", -R*-N(R")}-S(0)R’, and 607(

-R*-C[N({R");]-C(O)OR";

each R* is independently selected from the group consisting of hydrogen, alkyl, alkoxy,
aralkoxy, halo, haloalkyl, haloalkoxy, hydroxy, cyano, alkyithio, carboxy, alkoxycarbonyl,
aminocarbonyl, alkylcarbonyl, nitro, amino, monoalkylamino, dialkylamino,
carboxyalkylamino, alkyicarbonylamino, di(alkylcarbonyl)amino, hydraxyalkyl,
dialkylaminoalkyl, carboxyalkoxy, alkoxycarbonylalkoxy, dialkylaminoalkoxy, and
heterocyclylalkoxy;

R* is selected from the group consisting of hydrogen, alkyl, hydroxyalkyl, aralkyl, carboxy,
alkoxycarbonyl, aralkoxycarbonyl, carboxyalkyl, and alkoxycarbonylalkyt;

R® Is hydrogen, alkyl, carboxyalkyl, or alkoxycarbonylalkyl;

each R’ is hydrogen, alkyl, aryl, aralkyl, or haloalkyl;

each R Is a bond or a straight or branched alkylene chain; and

R’ is hydrogen, alkyl, aralkyl or haloalkyl.

Of this preferred group of compourxis, a preferred subgroup of compounds is that
subgroup of compounds wherein:

mis 1;

nistor2;

R' is hydrogen, aryl, aralkyl, or alkoxycarbonyl;

R? is hydrogen, carboxyalkyl, alkoxycarbonylalkyl or aralkoxycarbonytalkyl;

R® is aralkoxy wherein the alkyl radical in the aralkoxy substituent is substituted by
-R"-C(O)OR’, and wherein the aryl radical in the aralkoxy substituent is optionally
substituted by one or more substituents selected from the group consisting of halo and
-R-OR’;

each R' is independently selected from the group consisting of hydrogen, alkyl, alkoxy, halo,
haloaikyl, amino, monoalkylamino, or dialkylamino;

R’ is hydrogen;

R® Is hydrogen;

each R is hydrogen, alkyl, aryl, aralkyl, or haloalkyl; and

each R® is a bond or a straight or branched alkylene chain.

Of this preferred subgroup of compounds, prefermed compounds are selected from the

group consisting of the following: .

2-[1S-(4-{ethoxycarbonyl)piperazin-1-yl)carbonyl-3-(1,1-
dimethylethoxycarbonyl)propyl)jaminocarbonyi-4-(1-phenyl-1-
methoxycarbonyl)methoxyquinoline;

26
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2-[1S-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyllaminocarbonyl-4-(1-phenyl- épg
1-methoxycarbonyl)methoxyquinoline;
2-{1S-{4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyfJaminocarbonyl-4-(1-phenyl-
1-carboxy)methoxyquinoline;
2-{1S-{4-(ethoxycarbonyl)piperazin- 1-yl)carbonyl-3-carboxypropyiJaminocarbonyl-7-methyl-4-
(1-phenyl-1-carboxy)methoxyquinoline;
2-[15-{4-{ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyllaminocarbonyi-6-fluoro-7-
methyl-4-{1-phenyl-1-carboxy)methoxyquinoline;
2-{18-{4{ethoxycarbonylplperazin-1-yl)carbonyl-3-carboxypropyllaminocarbonyl-7-chioro-4-{1-
carboxy-1-phenyl)methoxyquinoline in rifluoroacetic acid;
2-1S-(4-{ethoxycarbonyl)plperazin-1-yl)carbonyl-3-carboxypropyfjaminocarbornyi-8-fluoro-7-
methyl-4-(1-naphth-1-yl-1-carboxy)methoxyquinoline;
2-[1S-(4-{ethoxycarbonyl)piperazin-1-yi)carbonyl-3-carboxypropyllaminocarbonyl-6-chioro-8-
fluoro-4-( 1-methoxycarbonyi-1-phenyl)methoxyquinoline in acetic acid;
2-{1S-(4-{ethoxycarbonyl)piperazin-1-yi)carbonyl-3-carboxypropyilaminocarbonyl-8-chloro-8-
fiuoro-4-(1-carboxy-1-phenyl)methoxyquinoline in acetic acid;
2{1S+{4{(ethaxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyllaminocarbonyl-7-methyl-6-
fluoro-4-(1-carboxy-1-{2-fluoro)phenyl)methoxyquinocline in trifluoroacetic acid;
2-[1S-{4-(ethoxycarbonyi)piperazin-1-yl)carbonyl-3-carboxypropyllaminocarbonyl-7-methyl-4-
{1-ethoxycarbonyl-1-phenyl)methoxyquinoline in trifluoroacetic acid;
2-[(4-{ethoxycarbonyl)piperazin-1-yl)carbonylmethyljaminocarbonyi-8-fluoro-7-methyl-4-(1-
phenyl-1-carboxy)methoxyquinoline;
2-[15-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyllaminocarbonyl-7-methyl-8-
fluoro-4-(1-carboxy-1-(4-chloro)pheny/)methoxyquinaline In trifluoroacetic acid;
2-[1S{4-{ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyflaminocarbonyl-7-methyl-6-
fluoro-4-(1-carboxy-1-{3-methoxy)phenyl)methoxyquinoline in triflucroacetic acid;
2-[1S-(4-{ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyllaminocarbonyl-8,8-difluoro-
4-{1-carboxy-1-phenyi)methoxyquinoline in trifluoroacetic acid;
2-[1S-(4-(ethoxycarbonyl)piperazin-1-yi)carbonyl-3-carboxypropyljJaminocarbonyl-6-
dimethylamino-4-(1-phenyi-1-carboxy)methoxyquinoline;
2-[1S-(4-{ethoxycarbonyl )piperazin-1-yl)carbonyl-3-carboxypropyllaminocarbonyl-7-chioro-6-
methyl-4-(1-phenyi-1-carboxy)methoxyquinoline in trifluoroacetic acid;
2-[1S-(4-{ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropylflaminocarbonyl-7-methyl-6-
chloro-4-(1-phenyt-1-carboxy)methoxyquinoline in trifluoroacetic acid;

27
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2-{15-(4-(1,1-dimethylethoxycarbonyl)piperazin-1-yl)carbonyl-3- wq
methoxycarbonylpropyljaminocarbonyt-6-fluoro-7-methyl-4-(1-phenyl-1-
carbaxy)methaxyquinoline;

2-[15-(4-(1,1-dimethylethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropylflaminocarboriyl-
8-fluoro-7-methyl-4-( 1-phenyl-1-carboxy)methoxyquinoline;

2-{1S-{4-{methoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyflaminocarbonyl-8-fluoro-7-
methyl-4-(1-phenyi-1-carboxy)methoxyquinoline In trifluoroacetic acid;
2-[15-(4-(1,1-dimethylethylaminocarbonyt)piperazin-1-yi)carbonyl-3-
carboxypropyljJaminocarbonyi-6-fluoro-7-methyi-4-{1-pheny}-1-
carboxy)methoxyquinoline in triflioroacetic acid;
2-[15-{4-{furan-2-yicarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyllaminocarbonyl-6-fiuoro-7-
methyl-4-(1-phenyl-1-carboxy)methoxyquinoline in trifluoroacetic acid;
2-[15-(4{3-methyiphenyl)piperazin-1-yl)carbonyl-3-(1,1-
dimeathylethoxycarbonyl)propyllaminocarbonyl-6-fluoro-7-methyi-4-(1-phenyl-1-
carboxy)methoxyquinoline;
2-[15-{4-(3-methyiphenyl)piperazin-1-yi)carbonyl-3-carboxypropyl]aminocarbonyl-8-fluoro-7-
methyl-4-(1-phenyl-1-carboxy)methoxyquinoline in trifiluoroacetic acid;
2{15-{4-(phenyl)piperazin-1-yl)carbonyt-3{1,1-dimethylethoxycarbonyl)propyfjaminocarbonyl-
6-fluoro-7-methyl-4-(1-phenyi-1-carboxy)methoxyquinoline; and
2{1S-(4-{phenyl)piperazin-1-yl)carbonyl-3-carboxypropylJaminocarbonyl-8-fluoro-7-methyl-4-
(1-phenyi-1-carboxy)methoxyquinoline in tifluoroacetic acid.
Of the compounds of formula (11} as set forth above In the Summary of the invention, a
preferred group of compounds is that group of compounds wherein:

mis1;

nistor2;

R’ is hydrogen, aryl, aralkyl, or alkoxycarbonyl;

R? is hydrogen, carboxyalkyl, alkoxycarbonylalkyl or aralkoxycarbonylalkyl;

R?® is heteroary! optionally substituted by one or more substituents selected from the group
consisting of alkyl, halo, haloalkyl, -R™-OR’, -R"-C(0)OR’, -R"-C(O)N(R");, and
-R-NR)s;

each R’ is independently selected from the group consisting of hydrogen, alkyl, alkoxy, halo,
haloalkyl, amino, monoalkylamino, or dialkylamino;

R® is hydrogen;

R® is hydrogen;

each R’ is hydrogen, alkyl, aryl, aralkyl, or haloalkyl; and

each R® is a bond or a straight or branched alkylene chain.
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Of this preferred group of compounds, a preferred compound Is 2-[1S-(4- O
(ethoxycarbonyl)piperazin-1-yt)carbonyl-3-carboxypropyljaminocarbonyl-4-(1,2,3 4-
tetrahydroisoquinolin-2-yl)quinoline in trifluoroacetic acid.

Another preferred group of compounds of formula (1l) is that group of compounds
wherein:
mis 1;
nisior2
R’ is hydrogen, aryl, aralkyl, or alkoxycarbonyl;

R? is hydrogen, carboxyalkyl, alkoxycarbonylalky! or aralkoxycarbonylalkyl;

R* is heteroarylalkoxy, wherein the alkoxy radical in the heteroarylalkoxy substituent is
optionally substituted by one or more substituents selected from the group consisting of
halo and -R"-C{O)OR’, and wherein the heteroaryl radical in the heteroarylalkoxy
substituent Is independently optionally substituted by one or more substituents selected
from the group consisting of alkyl, halo, haloaliyl, R*-OR’, -R*-C{O)OR’,
R*-C{O)N{R")2, and -R*N(R")z;

each R' is independently selected from the group consisting of hydrogen, alkyl, alkoxy, halo,
haloalkyt, amino, monoalkylamino, or dlalkyiamino;

R® is hydrogen;

R® is hydrogen;

each R’ is hydrogen, alkyl, aryl, aralkyl, or haloalkyl; and

each R®is a bond or a straight or branched alkylene chain.

Of this prefermed group of compounds, preferred compounds are selected from the
group consisting of the following: '
2-{15-(4-(ethoxycarbonyl)plperazin-1-yl)carbonyl-3-carboxypropyllaminocarbonyl-4-(5-

methylismaxol-3-yl)methaxyquinoline in trifluoroacetic acld;
2-[1S-(4-(sthoxycarbonyi)plperazin-1-yl)carbonyl-3-carboxypropyllaminocarbonyl-4-(2-

methyithlazol-4-yi)methoxyquinoline in trifluoroacetic acid;
2-[15-(4-{ethoxycarbonyl)piperazin-1-yl)carbonyl-3-methoxycarbonyipropyljaminocarbonyt-4-(1-
phenyi-1-sthoxycarbonyl-1-chioro)methoxyquinoline;
2-[1-{4-{sthoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyllaminocarbonyl-7-methyl-8-
fluoro-4-(1-carboxy- 1-thien-3-yl)methoxyquinoline in trifluoroacetic acid;
2-[1S5-(4-{ethoxycarbonyl)piperazin-1-yl }carbonyl-3-carboxypropyllaminocarbanyl-8-chloro-7-
mathyl-4-(5-methylisoxazol-3-yl)methoxyquinoline; and
2-[1-(4-(ethoxycarbonyli)piperazin-1-yl)carbonyl-3-carboxypropyilaminocarbonyl-6-chloro-7-
methyl-4-(2-methyithiazol-4-yt)methoxyquinoline in trifluoroacetic acid.
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Preparation of the Compounds of the invention
The compourds of the invention are prepared according to the methods described
below in the following Reaction Schemes. It is understood that those compounds of the
invention which are not specifically prepared in the following Reaction Schemes may be
prepared by similar synthetic processes with the appropriately substituted starting materials
and reagents. Itis also understood that during the preparation of the compounds of the
invention, as described below, additional reactive groups (for example, hydroxy, amino or
carboxy groups) on the intermediate compounds utilized in the preparation may be protected
as needed by the appropriate protecting group by treating the intermediate compound prior to
the desired reaction with the appropriate protecting group precursor by methods known to
those of ordinary skill in the art. The protacting groups may then be removed as desired by
methods known to those of ordinary skill in the art, for example, by acidic or basic hydrolysis.
Such protecting groups and methods are described in detail in Greene, T.W. and Wuts,
P.G.M., Protective Groups in Organic Synthesis, 2nd Edition, 1891, John Wiley & Sons.
Preferred nitrogen-protecting groups are “Boc” (t-butoxycarbonyl) and “"CBZ”

{benzyloxycarbonyl).

form compounds of the invention which are pharmacologically active. Such derivatives may

PCT/US2003/039079 f

g\

It will also be appreciated by those skilled In the art, although such protected derivatives
of compourks of the invention as described above in the Summary of the Invention, may not
possess pharmacological activity as such, they may be administered to a mammal having a
disease-state characterized by thrombotic activity and thereafter metabolized in the body to

therefore be described as “prodrugs”. All prodrugs of compounds of the Invention are inciuded

within the scope of the invention.

Transient compounds are indicated by brackets.

A,

It is understood that in the following description, combinations of substituents and/or
variables of the depicted formulae are permissible only if such conbinations result in stable
compounds which can be isolated by methods known to those of ordinary skill in the art.

For purposes of conveniencs, the preparation of compounds of formula (1) (where R® is

aryl, aralkyl, aryloxy or aralkoxy) are only described below. However, one of ordinary skill in the
art would understand that in order to prepare the cormesponding compounds of formula (il), alt
that one would need to do is replace the pertinent intarmediates (such as compounds of formuia
(J)) with the appropriate compound (such as compounds of formula (J) where R™ is
heteroarylalkyl) and to adjust the experimental parametars accordingly.

Preparation of Compounds of formula (D)

— e e I -l i e -
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Compounds of formula (D) are intermediates used in the preparation of the compounds of
the invention. They may be prepared as described below in Reaction Scheme 1 wherein m, R',
R, R®, and R® are as described above in the Summary of the Invention; PG Is a nitrogen-
protecting group; and R™ Is hydrogen (or a nitrogen protecting group If R’ Is hydrogen):

REACTION SCHEME 1

(R’)... (R-")..,
— )\I—R" + o"t PG  ——— R'-N ,NJH" PG (C)

Compounds of formulae (A) and (B) are commercially available, for example, from
10  Aldrich, or may be prepared accordihg to methods known to those of ordinary skit in the art, or by
methods as described herein. ]

Ingmeml.mmoundsoffumuh.(n)ampmpuedbyﬂrstm&\gacmmndof .
formula (B) in an aprotic soivent mixture, such as tetrahydrofuran (THF) and methyiene chioride,
with a skghtly excess molar amount of a peptide coupling reaction additive, such as

15 1-hydroxybenzotriazole (HOBT) and a shightly excess molar amount of coupling agent for amide
formation, such as 1-{(3-dimethylaminopropyl)-3-ethyicarbodiimide (EDCI) at ambient
temperatwe. To this mixture is added a slightly excess molar amount of a compound of formula
{A) where R" ia hydrogen and the rasuling reaction mixture is allowed o stir overnight at
ambient temperatura. The compound of formula (C) s isolated from the reaction mbdure by

20 standard isolation techniques, such as evaporation and extraction.

Depending on what PG Is, the compound of formia (C) is then reduced under standard
hydrogenation conditions, such as treatmant with pladium over carbon under hydrogen ar
treated under standard hydrolysis conditions to form a compound of formula (D), which is
isolated form the reaction mixture by filtration.

25 Allernatively, compounds of formula (A) where R is hydrogen and R™ Is a nitrogen
proteciing group can be treated with the appropriately subsituted acid halide, carbamoyi halide
or isocyanate 10 yleld the corresponding appropriately substituted compounds of formula (A),
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which can then be treated to standard deprotecting procedures to remove the R'® nitrogen
protecting group prior to being reacted with the compound of formula (B) to form compounds of
formula (C) and (D) wherein R' is as described above in the Summary of the Invention.

5 B. Preparation of Compounds of formula (H)

Compounds of formula (H) are intermediates in the preparation of compounds of
formula (I) and are prepared as described below in Reaction Scheme 2a wherein n is as
described as above in the Summary of the Invention; R*is as described above in the Summary
of the Invention; and R" is alky! or aralkyt:

10
REACTION SCHEME 2a

O 10
R™-0O
10 _OS—CEC 0 /O-'—-(R‘),. — |n10 ,OHR‘)
) (E) _LO—R HzN I R N "

H
(F) O (Fa)

OH
—_— R1ow(wh — Hﬁm(m)n
o (G) 0

Compounds of formulae (E), and (F) are commerdially available, for example, from
15 Aldrich, or may be prepared according to methods known to those of ordinary skill in the art.
Compounds of formula (G) and formula (H) may altematively be prepared by methods
disclosed in Great Britain Patent No. 1,334,705.

In general, compounds of formula (H) are prepared by first treating a compound of

formula (F) in a protic solvent, such as methanol, with an equimolar amount of a compound of
20 formula (E) with stirring at ambient temperature for about 30 minutes to about an hour,
preferably for about 30 minutes. The solvent is removed by evaporation to form a residue.

To an aprotic polar solvent, such as diphenyl ather, heated to between about 200°C
and about 250°C, preferably to about 250°C is then added the residue and the temperature of
the reaction mixture is maintained at the high temperature for about 30 minutes to an hour,

25 preferably for about 30 minutes, at which point the reaction mixture Is aliowed to cool to
ambient temperature. The resulting precipitate Is collected and washed with a aprotic polar
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solvent, such as ether, which is previously heated to below boiling temperature, to give
compounds of formula (G). Further purification, for example, by dissolving the mixture in a
protic soivant at boiling lemperature, such as methanol, and then allowing the mixture to cool
to ambient temparature for a period of about 1 to about 2 days, preferably for about 2 days,
5 ylelds a compound of formula (H), which is Isolated from the reaction mixture by standard

techniques. '

Alternatively, compounds of formula (D) as prepared above in Reaction Scheme 1 can
be reacted with compounds of the following structure:

a n
- O .
10 . which are commercially avaible or prepared by methods known to one of ordinary skill in the
. art, under standard acylation conditions to form additional compounds of the invention.

A preferred method of making Intermediates used in the preparation of the compounds
of the invention which avoids the formation of undesired regiosiomers with respect to the
substitution on the quincline ring is Nustrated below in Reaction Scheme.2b wherein R™ is

15 alkyl, alkoxy, aralkoxy, carboxy, alkoxycarbonyl, aminocarbonyl, alkkylcarbonylamino,
di(alkyicarbonyi)amino, carboxyalkoxy, alkoxycarbonylalkoxy or heterocyclylalkoxy; X is iodo,
chioro or bromo; and R™ is afkyl or aralkyt:

33
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REACTION SCHEME 2b b >
R4I R‘i
X X X X
1. —
O2N HzN
(Fa) (Fb)
0
X
2 (D) + n*°—oj_°5°‘£o—a'° — R® N R
(E) O X
l (Ga)
o
N R
0
(Gb)

Compounds of formula (Fa) and formula (E) are commercially available, or can
5 prepared according to methods known to those of ordinary skill in the art.

) In general, compounds of formula (Gb) are prepared by first treating a compound of
formula (Fa) with a reducing agent, such as tin (I1) chloride dihydrate, under standard chemical
reduction conditions, such as in a protic solvent, to form the compound of formula (Fb), which
is isolated from the reaction mixture by standard isolation techniques.

10 The compound of formula (Fb) in a protic solvent, such as methanol, Is then treated
with a slightly excess molar amount of a compound of formula (E) at reflux temperatures for
about 2 to about 4 hours, preferably for about 4 hours. The reaction mixture Is then
concentrated. An organic solvent is heated to a non-bolling point temperature of between
about 240°C and about 260°C, and the concentrate is then added to the solvent. The

16 temperature of the mixture is maintained at the nan-bolling point temperature for about 10 to
20 minutes, preferably for about 20 minutes. The reaction mixture is then cooled slowly to
ambient temperature and diluted with an organic soivent. The compound of formula (Ga) is
isolated from the reaction mixture by standard isolation techniques, such as filtration.
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16
The compound of formula (Ga) is treated with a hydrolyzing agent under standard (
hydrolysis conditions and then treated under standard reducing conditions, such as hydrogen

gas and palladium over carbon, to form a compound of formula (Gb).
Compounds of formula (Gb) may then be used instead of compounds of formula (H) in

5 subsequent Reaction Schemes {0 prepare compounds of the invention.

C. Preparation of Compounds of Formula {la)
Compounds of formuia (1a) are compound of the Invention and are prepared as
described below in Reaction Scheme 3 wherein m, n, R, R?, R*, R®, and R® are as defined
10  above in the Summary of the Invention, R* is aryl or aralkyl, and X Is halo:

REACTION SCHEME 3
OH RS
°© @ ° l .
H TR W
O
(R%)m 8
2. Ly -+ R'—Nfl_\ ﬁ‘H (D)
J 2
R¥0
(R%)m R®
Pl (R (12}
RN N
—/ R 0
15
35
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Compounds of formulae (D) and (H) are prepared by methods disclosed herein. 6(?
Compounds of formula (J) are commercially avaliable, for example, from Aldrich Co., or can be
prepared according to methods known to one of ordinary skill in the art.

In general, compounds of formula (Ia) are prepared by first treating a compound of
formula (H) under standard Williamson synthesis conditions, such as in the presence of a base
in an aprotic solvent, for example, casiumn carbonate in N,N-dimathylformamide ("DMF™), with
an equimolar amount of a compound of formula (J) at temperatures between about ambient
iemperature and about 100°C. The reaction mixture is stired from about 2 hours to about 10
hours, preferably for about 10 hours, to yield the compound of formula (K), which is then
treated under standard hydrolysis conditions to yleld the compound of formula (L).

The compound of formula (L) in an aprotic solvent mixture, for example, methylene
chioride and DMF or methylene chioride and tristhylamine, Is then treated with a slightly excess
molar amount of a peptide coupling reaction additive, such as 1-hydroxybenzotriazole
("HOBT™) and a slightly excess molar amount a coupling agent for amkie formation, such as 1-
(3-dimethylaminopropyl)-3-ethyicarbodiimide ("EDCI") at amblent temperature. An equimalar
amount of a compound of formula (D) in an aprotic soivent, such as methylene chloride, is then
added to the reaction mixture. The reaction mixture is stimed at ambient temperature for about
4 to about 12 hours, preferably for about 12 hours. The compound of formula (la) is then
isolated from the reaction mbdure by standard Isolation techniques, such as evaporation of the
solvents, extraction and concentration.

If desired, compounds of formula (la) may be deprotected to yield the cormesponding
free acid or free amine derivatives. Furthermore, compounds of formula (la) wherein R' is a
nitrogen-protacting group, such as an alkyl carbonyl, can be hydrolyzed under standard acid
hydrolysis conditions to yield the corresponding compound of formula (la) wherein R' is
hydrogen, which can then be treated with the appropriately substituted acid halide, carbamoyl
halide or isocyanate to yield the appropriately substituted R' compound of formuia (la).

D. Preparation of Compounds of Formula (Ib)

Compounds of formula (Ib) are compounds of the invention and are prepared as
described below In Reaction Scheme 4 wherein n, R', R?, R*, R® and R® are as described
above in the Summary of the Invention, R™ Is aryl or aralkyl and X Is halo:

36
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REACTION SCHEME 4 6\$
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Compounds of formula (D) are prepared as described herein or may be prepared by
5 methods known to one of ordinary skill in the art. Compounds of formula (H) are prepared as
described herein or may be prepared by methods known to one of ordinary skill in the art, such
as those found in Great Britain Patent No. 1,334,705.
In general, compounds of formula (Ib) are prepared by first treating a suspension of a
compound of formula (H) in an aprotic solvent mixture, such as methylene chloride and DMF,
10  with a slightly excess molar amount of a peptide coupling reaction additive, such as 1-
hydroxybenzotriazole ("HOBT") and a slightly axcess molar amount a coupling agent for amide
formation, such as 1-{3-dimethylaminopropyl)-3-ethylcarbodiimide ("EDCI") at ambient
temperature. An equimolar amount of a compound of formula (D) in an aprotic solvent, such
as methylene chloride, is then added to the reaction mixture. The reactlon mixture is stirred at
15 ambient temperature for a period of time of between about 4 hours and about 12 hours,
preferably for a period of time of between about 6 hours and about 12 hours. The compound
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of formula (M) is then isolated from the reaction mixture by standard isolation techniques, such
as evaporation of the solvents, extraction and concentration.

The compound of formula (M) is then treated under standard Williamson synthesis
conditions, such as in the presence of base in an aprotic solvent, for example, ceslum
S carbonate in acetonitrile:DMF, with an an equimolar amount of a compound of formula (J) at a
temperature of between about ambient temperature and 100*°C. The reaction mixture is stirred
for a period of time of between 30 minutes and about 10 hours, preferably .ur abou 30 minutes.
The compound of formula (Ib) is then isolated from the reaction mbdure by standard isolation
techniques, such as organic axtraction and concentration.
10 If desired, compounds of formula (Ib) can ba treated under standard hydrolysis

conditions to yleid the cormesponding free amine or acid.

E. Preparation of Compounds of Formulae (ic), (id) and (le)
Compounds of formulae (lIc), (id) and (le) are compounds of the invention and are
15  prepared as described below in Reaction Scheme 5 wherein m, n, R', R* R*, R? and R® are as
described above in the, Summary of the Invention, X Is halo, R® is aryl or aralkyl, and R® is

heteroaryl:
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REACTION SCHEME 5 620
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(i)

Compounds of formulae (H) and (D) are prepared as described herein or can be
5 prepared according to methods known to one of ordinary skill in the art. Compounds of

formulae (P), (Q) and (R) are commercially available, for example, from Aldrich Chemica! Co.,
or can be prepared according to methods known to one of ordinary skill in the art.

In general, compounds of formulae (ic), (Id) and (le) are prepared by first treating a
compound of formula (H) with a halogenating agent, such as phosphorus pentachioride or

10 phosphorus oxychloride, under standard halogenating conditions. The compound of formula

(N} is isolated from the reaction mixture by standard isolation techniques.
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The compound of formula (N) is then treated with a compound of formula (D) under 62 \
standard peptide coupling conditions, as described herein, to yield a compound of formula (O),
which is isolated from the reaction mixture by standard isolation techniques.

The compound of formula (O) in an polar aprotic solvent, such as DMSO, in the
presence of a base, such as casium carbonate, is then treated with a compound of formula (P).
The resulting reaction mixture is heated to a temperature of between about 40°C and about
60°C, preferably at about 60°C for a period of time of between about 4 hours and about 16
hours, preferably for about 16 hours. The compound of formuila (Ic) is then isolated from the
reaction mixture by standard Isolation techniques, such as filtration and purification by
preparative HPLC. If desired, the compound of formula (ic) can be treated under standard
hydrolysis conditions to further yield the comesponding free acid or amine.

Alternatively, a mixture of a compound of formula (O) and a compound of formula (Q) in
a polar aprotic solvent, such as DMSO, is heated to a temperature of betwaesen about 80°C and

WO 2004/052366

.105°C, preferably to about 100°C, for a period of time of between about 8 hours and 18 hours,

preferably for about 18 hours. The compound of formula (Id) is then isolated from the reaction
mixture by standard isolation techniques, such as purification by reverse phase HPLC. If
desired, the compound of formula (id) can be hydrolyzed under standard hydrolysis conditions
to further yield the comresponding amine or acid.

Altemnatively, a compound of formula (O) is treated with a compound of formula (R)
under standard boronic acid/palladium coupiing conditions to yield the cormasponding
compound of formuia (le), which Is isolated from the reaction mixture by standard isolation
techniques. If desired, the compound of formula {le) can be hydrolyzed under standard
hydrolysis conditions to further yield the cormesponding amine or acid.

Alternatively, compaouinds of formula (Gb) may be used in the above Reaction Schemes
in place of the compounds of formula (H).

All compounds of the invention as prepared above which exist in free base or acid form
may be converted to thelr pharmacsutically acceptable salts by treatment with the appropriate
inorganic or organic base or acid. Salts of the compounds prepared above may be converted
1o their free base or acid form by standard tachniques.

The following specific preparations and examples are provided as a guide to assist in
the practice of the invention, and are not intended as a limitation on the scope of the invention.

PREPARATION 1
Compounds of formula (D)
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A To a solution of N-benzyloxycarbonyl-L-giutamic acid y-f-butyl ester (24.4 g, 72.3
mmol) in tetrahydrofuran ("THF™) (400 mL) and CH,Cl, (100 mL) was added 1-
hydroxybenzotriazole ("HOBT™) (10.7 g, 79.5 mmol) and 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide ("EDCI") (15.3 g, 79.5 mmol). After § minutes, 1-ethoxycarbonylpiperazine
(11.7 mL, 79.5 mmol) was added and the reaction was stirred overnight. The reaction mixture
was evaporated in vacuo to afford an oil, which was dissolved in ethyl acetate, and washed
with saturated NaHCO,, 1M HaHSO, and brine. The organic layer was evaporated i vacuo to
4-ethoxycarbonyl-1-(1-amino-3-(1, 1-dimethylethoxycarbonyl)propyl)carbonyipiperazine (40.7
g). as an oil that was used without further purification. To 4-ethoxycarbonyt-1-{1-
(benzyloxycarbonyl)amino-3-(1,1-dimethylethoxycarbonyi)propyi)carbonyipiperazine in MeOH
(100 mL) was added 10% Pd/C (1 g) and the mixiure was shaken under 50 psi H, ovemight.
The reaction was fittered and stripped to 4-ethoxycarbonyl-1-{1-amino-3-(1,1-
dimethylethoxycarbonyi)propyl)carbonylpiperazine (25 g, 89%) and used without further
purification; NMR (CDCl) 1.25 (t, 3), 1.43 (s, 9), 2.55 (m, 1), 1.80 (m, 1), 2.37 {m, 1), 2.55 (m,
1), 3.40-3.70 (m, 8), 3.80 (m, 1), 4.18 (q. 2) ppm. (

B. In a similar manner, other compounds of formula (D) were prepared.
4-ethoxycarbonyl-1-{aminomethyl)carbonyipiperazine;
4-ethoxycarbonyl-1-(1-amino-3-carboxypropyl)carbonylpiperazine;
4-ethoxycarbonyl-2-methyi-1-{(aminomethyl)carbonyipiperazine;
4-ethoxycarbonyl-3-methyl-1-(aminomethyl)carbonyipiperazine;
4-ethoxycarbonyl-1-(1-amino-5-{(2-chiorobenzyloxy)carbonylamino)pentyl)carbonylpiperazine;
4-ethoxycarbony-1-{1-amino-2-(benzyloxycarbonyl)ethyt)carbonylpiperazine;
4-athoxycarbonyl-1-(1-amino-2-phenylethyl)carbonyipiperazine;
4-ethoxycarbonyl-1-{1-amino-2-mathylpropyl)carbonyiplperazine;
4-athoxycarbonyl-1-1-amino-2-carboxyethyl)carbonyipiperazine; and
4-ethoxycarbonyl-1-1,5-dlaminopentyl)carbonylipiperazine.

C. Alternatively, N-benzyloxycarbony-L-glutamic acid y-i-butyl ester (34 g, 100
mmol) and EDCI (22 g, 110 mmol), HOBT (15 g, 110 mmol) were combined in 800 mL CH.Cl,
with triethylamine (24 mL, 172 mmol). The resuiting reaction mixture was stirmed at ambient
temperature for 20 minutes, then 1-ethoxycarbonylpiperazine (18 g, 120 mmol) was added.
The resulting mixture was stirmed at ambient temperature for 15 hours. The reaction mixiure
was then washed with water, 2N NaHSO,, and brine, then concentrated /n vacuo to afford an
oil, which was purified by flash column chromatography on silica gel (acetate/hexane=1/1) to
afford 4-ethoxycarbonyl-1-(1-(benzyloxycarbonyl)amino-3-(1,1-
dimethylethoxycarbonyi)propyl)carbonylipiperazine (40 g). 4-ethoxycarbonyt-1-(1-
{benzyloxycarbonyl)amino-3-(1, 1 -dimethylethoxycarbonyl)propyt)carbonyliplperazine (40g) was
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dissolved in 200 mL of MeOH, 2 g Pd/C(10%) was added and hydrogenated at 50 psi for 1
hour. Regular work up afforded 4-ethoxycarbonyl-1-(1-amino-3-{1,1-
" dimethytethoxycarbonylypropyl)carbonylpiperazine (25 g).

5 . PREPARATION 2
) Compounds of formula (G)

A To a solution of m-toludine (20.0 g, 0.186 mol) in methanol (300 mL), dimethyl
acetylenedicarboxytate (26.42 g, 0.186 mol) was added drop-wise and the reaction mixture
was stimed at amblent temperature for 30 minutes. The solvent was removed by evaporation

10 and the residue was added to stirred dipheny! ether (150 ml), which has been preheated to
250°C. After 30 minutes, the mhdure was cooled to ambient temperiure and the resulting
precipitate was collected and washed with hot petroleum ether (1.5 L) to give a mixture (27.0 g)
of 5-methyl-4-hydroxy-2-methoxycarbonyiquinoline and 7-methyl-4-hydroxy-2-
methoxycarbonyiquinoline. The mixture was dissolved In bolling methanol (1.3 L) and kept at

15 ambient temperature for two days to afford (6.45 g, 16%) of 7-methyl-4-hydroxy-2-
methoxycarbonylquinoline, NMR (DMSO-d,) 2.40 (s, 3), 3.82 (s, 3), 6.56 (s, 1), 7.16 (d, 1),
7.68 (s, 1), 7.94 (d, 1) ppm.

B. In a similar manner, other compounds of formula (G) were prepared as follows:
8-methoxy-4-hydroxy-2-methoxycarbonyiquinofine;

20 S-amino-4-hydroxy-2-methoxycarbonylquinoiine;
5-nitro-4-hydroxy-2-methoxycarbonyiquinoline;
S-carboxymethylamino-4-hydroxy-2-methoxycarbonyiquinoline;
T-chloro-4-hydroxy-2-methoxycarbonyiquinoline;
5-di(acetyl)amino-4-hydroxy-2-methoxycarbonyiquinoline;

25 5-acetylamino-4-hydroxy-2-methoxycarbonyiquinoline;

5, 7-dichloro-4-hydroxy-2-methoxycarbonyiquinoline;
6-chloro-4-hydroxy-2-methaxycarbonyiquinoline;
6-nitro-4-hydroxy-2-methoxycarbonyiquinoline;
6-amino-4-hydroxy-2-methoxycarbonyiquincline;

30 7-benzyloxy-4-hydroxy-2-methoxycarbonylquinoline;

4, 7-dihydroxy-2-methoxycarbonyiquinoline;
7-prop-1-oxy-4-hydroxy-2-methoxycarbonyiquinoline;
7-carboxymethoxy-4-hydroxy-2-methoxycarbonylquinofine;
7-diethylaminoethoxy-4-hydroxy-2-mathoxycarbonylquinoline;

35 7-methoxy-4-hydroxy-2-methoxycarbonyiquinoline;
7<(2-(4-hydroxy-2-carboxypyrrolidinyl)ethoxy}-4-hydroxy-2-methoxycarbonylquinoline;
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8-methyl-4-hydroxy-2-methaxycarbonyiquinoline;

6-diethylaminomethyl-4-hydroxy-2-methoxycarbonylquinoline;

6-benzyloxy-4-hydroxy-2-methoxycarbonylquinoline;
4,6-dihydoxy-2-methoxycarbonylquinoline;
B-carboxymethoxy-4-hydroxy-2-methoxycarbonylquinoline;
8-ethoxy-4-hydroxy-2-methoxycarbonylquinoline;
6-methoxy-4-hydroxy-2-methoxycarbonyliquinoline;
6-prop-2-oxy-4-hydroxy-2-methoxycarbonyiquinoline;
7-fiuoro-4-hydroxy-2-methoxycarbonylquinoline;
T-trifluoromethyi-4-hydroxy-2-methoxycarbonyiquinoline;
T-hydroxymethyl-4-hydroxy-2-methoxycarbonyiquinoline;
7-cyano-4-hydroxy-2-methoxycarbonyiquinoline;
7-nitro-4-hydroxy-2-methoxycarbonyiquinoline;
6-carboxy-4-hydroxy-2-methoxycarbonyiquinoline;
7-trifluoromethoxy-4-hydroxy-2-methoxycarbonyiquinoline;
6-trifluoromethoxy-4-hydroxy-2-methoxycarbonylquinotine;
T-acetyl-4-hydraxy-2-methoxycarbonylquinoline;
S-ethoxycarbonyl-4-hydroxy-2-methoxycarbonyliquinoline;
6-ethyl-4-hydroxy-2-methoxycarbonyiquinoline;
7-carboxy-4-hydroxy-2-methoxycarbonyiquinoline;
8-aminocarbonyl-4-hydroxy-2-methoxycarbonyiquinoline;
6,7-dimethoxy-4-hydroxy-2-methoxycarbonyiquinoiine;
6-chforo-7-methyl-4-hydroxy-2-methoxycarbonylquinoline;
6-fluoro-7-methyl-4-hydroxy-2-methoxycarbonyiquinoline;
8-fluoro-4-hydroxy-2-methoxycarbonyiquinofine;
6-fluoro-7-chloro-4-hydroxy-2-methoxycarbonylquiioline;
7-bromo-4-hydroxy-2-mathoxycarbonyiquinoline;
6,7-dimethyl-4-hydroxy-2-methoxycarbonyiquinocline;

6-methoxy-7-methyl-4-hydroxy-2-methoxycarbonyiquincline;
6-methoxy-7-chioro-4-hydroxy-2-methoxycarbonyiquinoline;

6-chloro-8-fluoro-4-hydroxy-2-methoxycarbonyiquinoline;
8,7-dichloro-4-hydroxy-2-methoxycarbonyiquincline;
6,8-difluoro-4-hydroxy-2-methoxycarbonyiquinoline;
6, 7-difluoro-4-hydroxy-2-methoxycarbonylquinoline;
6-dimethylamino-4-hydroxy-2-methoxycarbonyiquinoline;
S-fluoro-6-methyl-4-hydroxy-2-methoxycarbonyiquinoline;
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6-methyl-7-chloro-4-hydroxy-2-methoxycarbonylquinoline; 6 &9
6-acetyl-4-hydroxy-2-methoxycarbonyiquinoline;
6-methyithio-4-hydroxy-2-methoxycarbonyiquinoline;
4,5-dihydroxy-2-methoxycarbonylquinoline;
7-ethyl-4-hydroxy-2-methoxycarbonyiquinoline;
5-methyl-4-hydroxy-2-methoxycarbonyiquinoline;
S-hydroxymethoxy-4-hydroxy-2-methoxycarbonylquinoline;
5+(3-ethoxycarbonyipropoxy)-4-hydroxy-2-methoxycarbonyiquinoline; and
5-(3-carboxypropoxy)-4-hydroxy-2-methoxycarbonyiquinoline.

PREPARATION 3
Compounds of Formula (H)

A. 7-methyl-4-hydroxy-2-methoxycarbonyiquinoline (6.45 g, 30.14 mmol) was
suspended in MeOH (150 mL) and water (100 mL), and LIOH (3.08 g, 75.5 mmol) was added
and stirred at ambient temperature for 2 hours. The methanol was evaporated in vacuo and
reskiue was crystallized by addition of 2N hydrochloric acld. The resulting. solid was filtered,
washed with water and dried to afford 7-methyl-4-hydroxy-2-carboxyquinoline (6.0 g, 98%),
NMR (DMSO-d,) 2.40 (s, 3), 6.68 (s, 1),7.22(d, 1), 7.68 (s, 1), 7.96 (d, 1).

B. In a similar manner, the following compounds of formula {(H) were prepared:
8-methoxy-4-hydroxy-2-carboxyquinoline;

S-amino-4-hydroxy-2-carboxyquinoline;
5-nitro-4-hydroxy-2-carboxyquinoline;
S-carboxymethylamino-4-hydroxy-2-carboxyquinoline;
7-chloro-4-hydroxy-2-carboxyquinoline;
S-di{acetyl)amino-4-hydroxy-2-carboxyquinoline;
5-acetylamino-4-hydroxy-2-carboxyquinoline;
5,7-dichloro-4-hydroxy-2-carboxyquinoline;
6-chioro-4-hydroxy-2-carboxyquinoline;
B-nitro-4-hydroxy-2-carboxyquinoline;
6-amino-4-hydroxy-2-carboxyquinoline;
7-benzyloxy-4-hydroxy-2-carboxyquinoline;
4,7-dihydroxy-2-carboxyquinoline;
7-prop-1-oxy-4-hydroxy-2-carboxyquinoline;
7-carboxymethoxy-4-hydroxy-2-carboxyquinoline;
7-diethylaminoethoxy-4-hydroxy-2-carboxyquinoline;
7-mathoxy-4-hydroxy-2-carboxyquinaline;
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T-{2-{4-hydroxy-2-carboxypyrrolidinyl)ethoxy)-4-hydroxy-2-carboxyquinoline; é Z

8-methyl-4-hydroxy-2-carboxyquinoline;
6-diethylaminomethyl-4-hydroxy-2-carboxyquinoiine;
J-methyl-4-hydroxy-2-carboxyquinoline;

" 6-benzyloxy-4-hydroxy-2-carboxyquinoline;

4,6-dihydoxy-2-carboxyquincline;
8-carboxyrmnethoxy-4-hydroxy-2-carboxyquinoline;
6-ethoxy-4-hydroxy-2-carboxyquinoline;
6-methoxy-4-hydroxy-2-carboxyquinoline;
6-prop-2-oxy-4-hydroxy-2-carboxyquinoline;
7-fluoro-4-hydroxy-2-carboxyquinofine;
7-trifluoromethyi-4-hydroxy-2-carboxyquinoline;
7-hydroxymethyl-4-hydroxy-2-carboxyquinoline;
7-cyano-4-hydroxy-2-carboxyquinoline;
7-nitro-4-hydroxy-2-carboxyquinoline;
2,8-dicarboxy-4-hydroxyquinoline;
7-trifluoromethoxy-4-hydroxy-2-carboxyquinoline;
8-trifluoromethoxy-4-hydroxy-2-carboxyquinoline;
7-acetyl-4-hydroxy-2-carboxyquinoline;
S-ethoxycarbonyl-4-hydroxy-2-carboxyquinoline;
6-ethyl-4-hydroxy-2-carboxyquinoline;

2, 7-dicarboxy-4-hydroxyquinoline;
6-aminocarbonyi-4-hydroxy-2-carboxyquinoline;
6,7-dimethoxy-4-hydroxy-2-carboxyquinoline;
6-methyl-7-chloro-4-hydroxy-2-carboxyquinoline;
6-chloro-7-methyl-4-hydroxy-2-carboxyquinoline;
6-fluoro-7-methyl-4-hydroxy-2-carboxyquinoline;
8-fluoro-4-hydroxy-2-carboxyquinoline;
6-fluorc-7-chioro-4-hydroxy-2-carboxyquinoline;
7-bromo-4-hydroxy-2-carboxyquinoline;
6,7-dimethyl-4-hydroxy-2-carboxyquinoline;
6-methoxy-7-methyl-4-hydroxy-2-carboxyquinoline;
6-methoxy-7-chloro-4-hydroxy-2-carboxyquinoline;
6-chloro-8-fluoro-4-hydroxy-2-carboxyquinoline;
6, 7-dichloro-4-hydroxy-2-carboxyquinoline;
6.8-difluoro-4-hydroxy-2-carboxyquinoline;
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6,7-difluoro-4-hydroxy-2-carboxyquinoline;
6-dimethylamino-4-hydroxy-2-carbaxyquinoline;
5-fluoro-6-methyl-4-hydroxy-2-carboxyquinoline;
6-acetyl-4-hydroxy-2-carboxyquinoline;
6-methyfthio-4-hydroxy-2-carboxyquinofine;
4,5-dihydroxy-2-carboxyquinoline;
S-hydroxymethoxy-4-hydroxy-2-carboxyquinoline;
7-methyl-4-hydroxy-2-carboxyquinoline;
5-methyl-4-hydroxy-2-carboxyquincline;
5-(3-ethoxycarbonyipropoxy)-4-hydroxy-2-carboxyquinoline; and
5-(3-carboxypropoxy)-4-hydroxy-2-carboxyquinoline.

PREPARATION 4
Compounds of formulae (Fb), (Ga) and (Gb)

A. To a solution of SnCl,.H;0 (140 g, 0.62 mol) in ethanol (350 mL) was added a
solution of 2,8-dichloro-3-nitrotoluene (25 g, 0.12 mol) in ethanol (50 mL). The reaction mixture
was refluxed for 1 hour. The reaction mixture was concentrated under reduced pressure. The
residue was dissolved in water (100 mL), pH was adjusted to approximately pH 12 with 1N
NaOH solution and extracted with ethyl acetate. The ethyl acetate layer was washed with brine,
dried over sodium sulfate, and concentrated to afford 2,6-dichloro-3-aminotoluene (21 g, 98%):
NMR (CDCL) 2.42 (s, 3), 6.62 (d, 1), 7.14 (d, 1) ppm.

B. To a solution of 2,8-dichloro-3-aminotoluene (20.5 g, 0.11 mol) in methanol
(300 mL) was added dimethy! acetylenedicarboxytate (15 mL, 0.12 mol) and the reaction
mixture was refluxed for 2 hours. The reaction mixture was concentrated under reduced
pressure to a ysliow solid. Diphenyl ether (350 mL) was heated to 230-240°C, and the yellow
solid was added to it. The temperature was maintained at 230-240°C for 20 minutes and the
reaction mixture was cooled siowly to ambient temperature and diluted with petroleum ether
(1L). The solid was filtered and washed with hot ethyl acetate to afford a brown solid, 2-
(methoxycarbonyl)-4-oxo-8,8-dichloro-7-methyiquinoline (28.5 g, 85%); NMR (CDCh) 2.62 (s,
3).4.04 (s, 3),7.02 (s, 1), 8.24 (s, 1) ppm.

C. 2-(Methoxycarbonyli)-4-oxo-6,8-dichloro-7-methylquinoline (28.5 g, 89.8 mmol)
was suspended in methanol (1 L) and a solution of LiOH.H;O (20.5 g, 0.5 mol) in water (200
mL) was added to the solution. The resulting reaction mixture was stimed at ambient
temperature for 0.5 hours. Pd/C (5.8 g} was added to the reaction mixture and the resulting
reaction mixture was shaken under 50 Psi hydrogen ovemight. The reaction mixture was
filtered, concentrated under reduced pressure to remove methanol, diluted with water (300 mL)
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and the pH was adjusted to between pH 3 and pH 4 by 2N HCI. The precipitate was collected
by filtration, washed with water and dried to afford a white solid, 2-carboxy-4-oxo-7-
methylquinoline (20 g. 80%); NMR (DMSO-ds) 2.40 (s, 3), 6.60 (s, 1), 7.20 (d, 1), 7.68 (s, 1),
7.86 (d, 1) ppm. '
5 . D. Altematively, to a solution of 4-chioro-3-methyl aniline (20.0 g, 0.141 mol) in

MeOH (400 mL) was added drop-wise dimethyl acetylenedicarbaxylate (21.07 g, 0.148 mol).
The reaction mixture was stirred at ambient temperature for 30 minutes. The solvent was
removed by avaporation and the residue was added to stimed diphenyl ether (300 mL), which
has been preheated to 250°C. After 30 minutes, the mixture was cooled to ambient

10 temperature and the resulting precipitate was collected and washed with 1L of hot petroleum
ether to give a mixture (29.0 g) of 2-methoxycarbonyl-8-chicro-7-methyl-4-oxoquinoline and 2-
methoxycarbonyl-6-chioro-5-methyl-4-oxoquinofine as a gray solld. The mixture was dissolved
in boiling methanol (1 L) and filtered hot. The collected solids were bailed in 1.2 L of methanot
and filtered hot to afford (6.45 g, 16%) of 2-methoxycarbonyl-8-chioro-7-methyl-4-oxoquinoline:

15 'H NMR (DMSO-dg) 2.41 (s, 3), 3.92 (s, 3), 8.58 (s, 1), 7.86 (s, 1), 7.86(s, 1) ppm.

E. 2-Methoxycarbonyt-8-chloro-7-methyl-4-oxoquinotine (7.00 g, 28.00 mmol) was
susperxied in 300 mL of MeOH and 100 mL of water. Lithium hydroxide (3.40 g, 80 mmol) was
added and the reaction was stirred at room temp for 2 hours. The methanol was evaporated in
vacuo and the product was crystallized by addition of 2N hydrochloric acid. The sofid was

20 fitered, washed with water and dried to afford 5.9 g (88%) of 2-carboxy-8-chioro-7-methyl-4-
oxoquinofine: H NMR (DMSO-ds) 2.40 (s, 3), 6.60 (s, 1), 7.84 (s, 1), 7.98 (s, 1) ppm.

PREPARATION 5
Compounds of Formulae (K) and (L)

25 A 2-carboxy-4-hydroxyquinoline (5 g, 1.0 eq) was dissoived in 50 mL DMF.
Ceslum carbonate (20 g, 2.3 eq) was added to the solution and the resulting reaction mixture
was heated at 50°C for 20 minutes. Benzyl bromide {(10g, 2.1eq) was added. The resuiting
reaction mixture was stired at 50°C for 1 hour. Then the reaction mixture was poured into 500
mLice-water, the precipitate was collected by filtration, and dried in vacuo to afford 2-

30 benzyloxycarbonyl-4-benzyloxyquinoline (9.1 g). 2-benzyloxycarbonyl-4-benzyloxyquinoline
(9.0 g) was dissolved in 50 mL THF, and 2 N LiOH solution {20 mL) was added, and the
resulting reaction mixture was stirred at ambient temperature for 2 hours. The solvent was
then removed in vacuo, and the residue acidified by the addition of 2N NaHSO, to pH 34. The
white precipitate was collected to afford 2-carboxy-4-benzyloxyquincline (7.2 g), which was

35 used without further purification.
B. In a similar manner, other compounds of formula (K) and (L) were prepared.
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PREPARATION 6
Compounds of Formula (M)

A To a suspension of 2-carboxy-8-chloro-7-methyl-4-oxoquinoline (7.5 g, 31.69
mmol) in dichloromethane:DMF (350 mL, 2.5:1) was added HOBT (5.13 g, 38 mmol) and EDC!
{7.25 g, 38 mmol) and the reaction mixture was stirred for 10 minutes. A solution of
4-ethoxycarbonyi-1-(1-amino-3-(1,1-dimethylethoxycarbonyl)propyl)carbonyipiperazine (10.8 g,
31.64 mmol) in. 50 mL dichloromethane was added. The reaction was stimed at ambient
temperature for 6 hours. The solvent was evaporated in vacuo and the residue was partitioned
in ethyl acetate and water. The aqueous layer was extracted with ethyl acetate. The combined
organic layers were washed with water, brine and concentrated to afford an off-white foam that
was purified by flash chromatography (2% methanol in dichioromethane ) to afford 2-[1S-(4-
(ethoxycarbonyl)piperazin-1-yl)carbonyi-3-(1,1-dimethylethoxycarbonyf)propyflaminocarbonyl-
7-methyt-8-chioro-4-hydroxyquinoline as a white foam, (14.4 g, 80%).

B. In a simitar manner, other compounds of formula (M) were prepared.

cC. Alternatively, 2-carboxy-4-hydroxyoxoquinoline (640 mg, 3.2 mmol), EDCI (674
mg, 3.5 mmol), and HOBT (525 mg, 3.5 mmol) ware combined in 20 mL CH;Cl, with
triethylamine (0.67 mL, 4.8 mmol). The resulting reaction mixture was stimed at ambient
temperature for 10 minutes, then 4-ethoxycarbonyl-1-(t-amino-3-{1,1-
dimethylethoxycarbonyl)propyl)-carbonyipiperazine (1.1 g, 3.3 mmol) was added. The resulting
mixture was stimed at ambient temperature for 2 hours. The reaction mixture was washed with
water, 2N NaHSO,, and brine, then concentrated in vacuo to afford an oll, which was purified by
flash column chromatography on slica gel to afford 2{15-{4-(ethoxycarbonyl)piperazin-1-
yi)carbonyl-3-(1, 1-dimethylethoxycarbonyl)propyllaminocarbonyl-4-hydroxyquinoline (1.28 g).

D. Alternatively, to a solution of 2-carboxy-8-chloro-8-fluoro-4-hydroxyquinoline
(1.0 g .4.14 mmol) in DMF (50 mL) was added diisopropylethyl amine (3.0 eq., 2.2 mL). The
mixture was stirred at ambient temperature for 30 minutes. EDCI (1.2 eq., 868 mg ) and
HOBT (1.1 eq., 828 mg) were added, followed by the addition of 4-ethoxycarbonyl-1-(1-amino-
3-(1,1-dimethylethoxycarbonyl)propyl)carbonyipiperazine (1.483 g, 1.05 eq.) and the mixture
was stimed ovamight at ambient temperature, The solvent, DMF, was evaporated in vacuo to
afford a crude product, which was dissolved in ethyl acetate, washed with saturated NaHC?D,,
1M NaHSO, and brine. The organic layer was evaporated. Flash column chromatography with
1%-3% MeOH in CH,C}; afforded the coupling product, 2-[1S-(4-(ethoxycarbonyl)piperazin-1-
yl)carbonyl-3-(1, 1-dimethylethoxycarbonyl)propyllaminocarbonyi-6-chloro-8-fluoro-4-
hydroxyquinoline in acetic acid, (2.01 g).

PREPARATION 7
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Compounds of Formula (N)

A To 20 mL POCY, was added 2-carboxy-7-methyl-4-hydroxyquinoline (2.5 g, 12.3
mmol) and PCl; (11.5 g, 55 mmol). The mixture was heated to 130°C for 3 hours. The
reaction mixture was cooled and poured onto ice. The solution was neutralized with solid
NaOH and adjusted to pH 11 with solid KOH. The tan precipitate was filtered, slurried in 250
miL water and adjusted to pH 2 with concentrated HCl. The resuitant solid was filtered and
dried to afford 2-carboxy-7-methyl-4-chloroquinoline (1.34 g, 50%).

B. in a similar manner, other compounds of formula (N} were prepared:

PREPARATION 8
Compounds of Formula (O)

A. A solution of 4-athoxycarbonyl-1-{1-amino-3-(methoxycarbonyl)propyl)-
carbonylpiperazine (0.97 g, 3.23 mmol), 4-chloro-2-carboxyquinoline (0.67 g, 3.23 mmol),
EDCI (0.68 g, 3.55 mmol) and HOBT (0.48 g, 3.55 mmol) was combined in 30 mL of THF. The
reaction mixture was stimed ovemight at amblent temperature{ The reaction was dliuted with
ethyl acetate and washed with water. The organic layer was concentrated to give a dark oil
(0.87 g) that was purified by flash chromotography through silica gel with 2:1 ethyl acetate~
hexanes to provide 2-[1S-{4-{ethoxycarbonyt)piperazin-1-yl)carbony-3-
(mathoxycarbonyl)propyflaminocarbonyl-4-chloroguinoline, (0.48 g).

B. A solution of 2-[15<{4-{sthoxycarbonyl)piperazin-1-yl)carbonyl-3-
(methoxycarbonyl)propyllaminocarbonyt-4-chloroquinoline (0.15 g, 0.313 mmol) was dissolved
in 5 mL THF and LIOH (0.25 M, 1.9 mL, 0.47 mmol) was added. The reaction was stirred for 2
hours. The reaction was concentrated to an oii, acidified with 10% HCl, extracted into ethyl
acetate, and concentrated to provide pure 2-{1S-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-
carboxypropyljlaminocarbonyl-4-chlorcquinoline (167 mg): *H NMR 1.20 (t, 3), 1.80 (m, 1),
2.05 (m, 1), 2.35 (m, 2), 3.35-3.60 (m, 8), 3.65 (m, 2), 4.05 (q, 2), 5.07 (m, 1), 7.95 {(m, 1), 8.02
{m, 1), 8.23 (s, 1), 8.30 (m, 1), 8.98 (m, 1) ppm.

C. Alternatively, to a solution of 2-carboxy-7-methyl-4-chloroquinoline (1.3 g, 5.9
mmol) in THF (50 mL) at 0°C was added N-methyimorpholine (1.7 mL, 14.7 mmol) followed by

- iso-butylchloroformate (0.84 mL, 8.45 mmol). The reaction was stirred for 0.5 hours, then 4-

ethoxycarbonyl-1-{1-amino-3-(1,1-dimethylethoxycarbonyl)propylicarbonylpiperazine (2.0 g, 5.9
mmol) was added and the reaction was warmed to ambient temperature. Aqueous work-up
afforded a crude product. The sample was purified by flash chromatography through silica gel
(3:2 ethyl acetate:hexanes) to afford 2-[1S-(4-{ethoxycarbonyl)piperazin-1-yi)carbonyl-3-(1,1-
dimethylethoxycarbonyl)propyfjaminocarbonyl-7-methyl-4-chioroquinoline (0.95 g, 30%).

D. in a similar manner, other compounds of formula (O) were prepared:

9
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EXAMPLE 1
Compounds of Formula {la)

A 2-Carboxy-4-benzyloxyquinoline (800 mg, 1.0 eq) and EDCY (680 mg, 1.1 eq),
HOBT (520 mg, 1.1 eq) were combined in 25 mL methylene chloride with tristhylamine (1.0 mL,
3.2 eq). The resulting reaction rmixture was stirmed at ambient temperature for 10 minutes, and
then 4-ethaxycarbonyl-1-{1-amino-3-(benzyloxycarbonyl)propyl)carbonylipiperazine was added
(1.0g, 1.25 eq). The resuiting reaction mixture was stimed at ambient temperature for 12 hours.
The reaction mixture was then washed with water, 2N NaHSO,, and brine, then concentrated /n
vacuo to afford an oll, which was purified by flash colurnn chromatography on silica gel to afford
2-[15-(4-(ethoxycarbonyl)piperazin-1-yljcarbonyl-3-benzyloxycarbonylpropyllaminocarbonyl-4-
benzyloxyquinofine (1.6 g). Then 50 mg of 2-{15-(4{ethoxycarbonyl)piperazin-1-yl)carbonyl-3-
benzyloxycarbonyipropyflaminocarbonyl-4-benzyloxyquinoline was dissolved in 2 mL MeOH and
4 mL water, and lithium hydroxkie added (10 mg), and the resulting mixture was stirred at
ambient temperature for 2 hours. Standard work-up afforded 2{15-(4-
(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyflaminocarbonyl-4-benzyloxyquinoiine
(30 mg).

B. in a similar manner, tha following compounds of formula (la) were prepared:
2{(4-{ethoxycarbonyl)piperazin-1-yl)carbonyimethyflaminocarbonyl-4-benzyloxyguinoline,
2-[(4-(ethoxycarbonyl)piperazin-1-yl)carbonyimethyljaminocarbonyt-6-fluoro-7-methyt-4-{1-

phenyl-1-carboxy)methoxyquinoline;
2-{1{4{ethoxycarbonyi)piperazin-1-yi)carbonyl-3-benzyloxycarbonylpropyljaminocarbonyl-4-

benzyloxy-8-methoxyquinoline; and
2-[15-{4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyflaminocarbonyl-4-benzyloxy-
8-methoxyquinoline.
EXAMPLE 2
Compounds of Formula (Ib)

A Methyl o-bromophenylacetate (0.22 g, 1 mmol) was added to a solution of 2-
[1S~{4-(ethoxycarbonyl)piperazin-1-yf)carbonyl-3-(1,1-dimethylethoxycarbonyi)propyf]-
aminocarbonyi-7-methyi-8-chloro-4-hydroxyquinoline {0.42 g, 0.74mmol) and cesium carbonate
(0.48 g, 1.48 mmol) in 10 mL CHyCN/DMF (4:1) and stimed at 40°C for 30 minutss. The
reaction mixture was filtered, evaporatud, dissuived in ethyl acetate, washed with water, brine
and concentrated to afford 2-{1S-{4-(ethaxycarbonyl)piperazin-1-yl)carbonyl-3<(1,1-
dimethylethoxycarbonyl)propyllaminocarbonyl-7-methyi-6-chloro-4-(1-phenyl-1-
methoxycarbonyl)methoxyquinoline as a reddish ail (0.55 g). The crude material was carried
on to the next step.
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B. A solution of 2-[1S-{4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-(1,1-
dimethylethoxycarbonyl)propyljaminocarbonyk7-methyl-6-chloro-4-(1-phenyl-1-
methoxycarbonyi)methoxyquinoline (0.55 g, ) in MeOH (5 mL) was saponified by reaction with
LIOH (3mL, 0.25 M) for 40 minutes. The solvent was evaporated and the residue was purified
by preparative HPLC to afford 2{15-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyt-3(1,1-
dimethylethoxycarbonyl)propyflaminocarbonyl-7-methyl-8-chloro-4-(1-phenyl-1-
carboxy)methoxyquinoline as two pure diastereomers (A) and (B) as white solids (A 180 mg, B
190 mg): 'H NMR of B (DMSO-d,) 1.18 (t, 3), 1.20 (s, 9), 1.82 (m, 1), 2.0 (m, 1), 2.22 (m, 2),
2.54 (s, 3), 3.46 (m, 8), 4.04 (q, 2), 5.00 (m, 1), 6.38 (s, 1), 7.2 (m, 3), 7.45 (s, 1), 7.62 (m, 2),
8.04 (s, 1),8.10 (s, 1), 8.86 (d, 1) ppm.

C. A solution of 2-{1S-{4-(ethoxycarbonyi)piperazin-1-yl)carbonyl-3-(1,1-
dimethylethoxycarbonyl)propyljJaminocarbonyl-7-methyl-8-chioro-4-{ 1-phenyl-1-
carboxy)methoxyquinoline (180 mg, 0.23 mmol) in 50% TFA-dichloromethane (8 mL) was
stimed at amblent temperature for 1 hour. The solvent was evaporated and purified by
preparative HPLC to afford 2415-{4-{ethoxycarbonyl)piperazin-1-yl)carbonyl-3-
carboxypropyllaminocarbonyl-7-methyl-8-chioro-4-( 1-phenyl-1-carboxy)methoxyquinoline in
trifluoroacetic acid; as a white solid (116 mg, 66%) as a TFA salt "H NMR (DMSO-dg) 1.12 (1.,
'3), 1.85(m, 1), 2.05 (m, 1), 2.30 (M, 2), 2.55 (s. 3), 3.45 (m, 6), 3.65 (M, 2), 4.05 (q. 2), 5.02
(m, 1), 6.39 (s, 1), 7.45 (m, 3), 7.56 (s, 1), 7-69 (d. 2), 8.10 (s, 1), 8.20 (s, 1) 8.88 (d, 1) ppm.

D. Alternatively, 2-{1S-{4-(ethoxycarbonyl)piperazin-1-yl)carbonyt-3-(1,1-
dimethylethoxycarbonyl)propyflaminocarbonyl-4-hydroxyquinoline (100 mg, 1.0 eg) and cesium
carbonate (190 mg, 3.0 aq.) were combined in 5 mL of DMF, and methyi
a-bromophenylacetats (66 mg, 1.5 e q) was added. The resulting raaction mixture was stimed
at 50°C for 1 hour. Then the mixture was poured into 50 mL lce-water, extracted with 2x50mi
ethyl acetate, and the organic phase was washed with 3x30ml water, and then brine. The
crude product was purified by flash column chromatography (acetate/gexane = 1/1) to provide
2{15-{4-{sthoxycarbonyi)piperazin-1-yi)carbonyl-3-(1, 1-dimethylethoxycarbonyl)propyf}-
aminocarbonyl-4-( 1-phenyl- 1-methoxycarbonyl)methoxyquinoline (120 mg), which was
dissolved in 2 mL of trifluoroacetic acid. The resulting reaction mixture was stirred at ambient
temperature for 20 minutes, and then concentrated in vacuo. The residual oll was dissolved In
30 mL ethyl acetate, washed with saturated NaHCOj, brine, and dried in vacuo to afford (S0
mg). 2-[1S-(4-(ethoxycarbonyl)plperazin-1-yl)carbonyi-3-carboxypropylflaminocarbonyl-4-{1-
phenyl-1-methoxycarbonyl)methoxyquinoline (80 mg) in 3 mt. MeOH was added to a solution
of 15 mg (3 eq.) LiOH in 2 mL water. The resulting reaction mixture was stimed at ambient
temperature for 2 hours. then the MeOH solvent was removed in vacuo. The pH was adjusted
to pH 34 with 2 N NaHSO,, and extracted by 2X20 mL acetate to afford a white solid, 2-[1S-
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(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyllaminocarbonyl-4-{ 1-phenyi-1-
carboxy)methoxyquinoline (40 mg).
E.. In a similar manner, the following compounds of formula (Ib) were prepared:
2-[15-{4-{3-methyiphenyl)piperazin-1-yl)carbonyl-3<{1,1-
dimethylethoxycarbonyl)propyllaminocarbonyl-4-benzyloxyquinoline;
2-[15<{4-(3-methylphenyl)piperazin-1-yt)carbonyl-3-carboxypropyljaminocarbonyl-4-
benzyloxyquinoline;
2-{1S-{4-{ethoxycarbonyi)piperazin-1-yl)carbonyl-3-carboxypropylJaminocarbonyl-7-methyi-4-
(1-phenyl-1-carboxy)methoxyquinoline;
2-{15-{4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyljaminocarbonyi-8-fluoro-7-
methyl-4-(1-phenyi-1-carboxy)methoxyquinoline;
2-{15-{4-{ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyflaminocarbonyl- 7-chioro-4-{ 1-
carboxy-1-phenyl)methoxyquinoline in trifluoroacetic acid;
241 5-{4-{ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyllaminocarbonyl-8-fluoro-7-
methyi-4-(1-naphth-1-yi-1-carboxy)methaxyquinoline;

2-]1 S-{4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyllaminocarbonyl-7-methyl-8-
fiuoro-4-{ 1-carboxy-1-{2-fluoro)phenyl)methoxyquincline in trifluoroacetic acid;
2-[1S~(4-{ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyllaminocarbonyl-7-methyl-4-

{1-sthoxycarbonyl-1-phenyl)methoxyquinoline in triflucroacetic acid;
2-{15-{4{ethoxycarbonyl)piperazin-1-yl)carbonyi-3-carboxypropyljaminocarbonyl-4-(5-
methylisoxaxol-3-yi)methaxyquinoline In irifluoroacetic acid;
2-{15+(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyllaminocarbonyl-4-(2-
methyithiazol-4-yl)methoxyquinoline in trifliuoroacetic acid;
2-{18-{4-(sthoxycarbonyi)piperazin-1-yl)carbonyl-3-methoxycarbonylipropyljaminocarbonyi-4-{1-
phenyl-1-aethoxycarbonyl-1-chloro)meathoxyquinoline;
2-{1S<{4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyllaminocarbonyl-8,8-diflucro-
4-(1-carboxy-1-phenyl)methoxyquinoline in trifluoroacetic acid;
2{1S-{4-(athoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyllaminocarbonyl-7-chloro-6-
methyl-4-(1-phenyl-1-carboxy)methoxyquinoline in trifluoroacetic acid;
2-{1-(4-(ethoxycarbonyl)piperazin-1-yi)carbonyl-3-carboxypropylfJaminocarbonyl-7-methyl-6-
fluoro-4-( 1-carboxy-1-thien-3-yl)methoxyquinoline in trifluorocacetic acid;
2-[1S-(4-{ethoxycarbonyl)piperazin-1-yi}carbonyl-3-carboxypropyljaminocarbonyl--chloro-7-
methyl-4-(5-methylisoxazol-3-yl)methoxyquinoline;
2-[1-(4-(ethoxycarbonyt)plperazin-1-yl)carbonyl-3-carboxypropyfJaminocarbonyl-6-chioro-7-
methyl-4-(2-methylthiazol-4-yl)methoxyquinoline in trifluoroacetic acid;
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2-[18-(4-(ethoxycarbonyl)piperazin- 1-yl)carbonyl-3-carboxypropyfjaminocarbonyl-7-methyl-8-
fluoro-4-(1-carboxy-1-(4-chioro)phenyl)methoxyquinoline in trifluoroacetic acid;
2-{1S-{4-{ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyllaminocarbonyl-7-methyl-8-
filuoro-4-(1-carboxy-1-(3-methoxy)phenyl)methaxyquinoline in trifluoroacetic acid;
2{18-(4-{ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyllaminocarbonyl-6-
dimethylamino-4<{1-phenyl- t-carboxy)methoxyquinoline,
24{18-(4-1, 1-dimethylethoxycarbonyl)piperazin-1-yi)carbonyi-3-carboxypropyfjJaminocarbonyt-
6-fluoro-7-methyl-4-(1-phenyl-1-carboxy)methoxyquinoline;
2-{(4-{ethoxycarbonyl)piperazin-1-yi)carbonyimethyflaminocarbonyl-6-fluoro-7-methyl-4-(1-
phenyl-1-carboxy)methoxyquinoiine;
2-{15-(4-(3-methylphenyl)piperazin-1-yl)carbonyl-3(1,1-
dimethylethoxycarbonyl)propyijaminocarbonyl-6-fluoro-7-methyl-4-{1-phenyl-1-
carboxy)methoxyquinoline;
2-{18-(4-(3-methyiphenyl)piperazin-1-yl)carbonyl-3-carboxypropyfjaminocarbonyl-6-fluoro-7-
methyl-4-{1-phenyi-1-carboxy)methoxyquinoline in trifluoroacetic acid;
2-[1S-(4(1,1dimethylethoxycarbonyl)piperazin-1-yi)carbonyl-3-
methoxycarbonylpropyflaminocarbonyl-6-fluoro-7-methyl-4-(1-phenyi-1-
carboxy)methaxyquinoline;
2-{1S~(4-(1,1-dimethylethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyflaminocarbonyi-
6-fluoro-7-methyl-4-{ 1-phenyl-1-carboxy)methoxyquinoline;
24 1S-(4-{furan-2-ylcarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyllaminocarbonyl-8-fluoro-7-
methyl-4-(1-phenyl-1-carbaxy)methoxyquinoline in triftuorocacetic acid;
2-{1S-(4-{methoxycarbonyl)piperazin-1-yljcarbonyl-3-carboxypropyijaminocarbonyi-6-fluoro-7-
methyl-4-(1-phenyi-1-carboxy)mathoxyquinoline in trifluoroacatic acid;
2418-{4-(1,1-dimethylethytaminocarbonyl)piperazin-1-yl)carbonyl-3-
carboxypropyllaminocarbonyl-6-fluoro-7-methyl-4-{1-phenyl-1-
carboxy)methoxyquinoline in trifluoroacetic acid;
2{15-{4{phenyl)piperazin-1-yl)carboryt-3-(1,1-dimethylethoxycarbonyl)propyljaminocarbonyt-
6-fluoro-7-methyi-4-(1-phenyl-1-carboxy)methoxyquinoline; and
2{18~(4-{phenyl)piperazin-1-yl)carbonyl-3-carboxypropyllaminocarbonyl-6-fluoro-7-methyl-4-

(1-phenyl-1-carboxy)methoxyquinoline in trifluoroacetic acid.

E. Altarmatively, 2-{(4-(ethoxycarbonyl)piperazin-1-
yi)carbonyimethyljJaminocarbonyi-4-hydroxyquinoline (100 mg, 1.0 eq) and cesium carbonate
(300 mg, 2.5 eq) were combined in 10 mL of DMF. Methyl 4-(bromomethyl)benzoate (65 mg,
1.1 eq) was added to the solution and the resulting mixture was stirred at 50°C for 30 minutes.
The reaction mixture was poured into 200 mL of ice water, extracted with 2x100 mL ethyl
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acetate, and the organic phase was washed with 3x100 mL water, followed by a brine wash.
The crude mixture was purified by flash column chromatography to provide 2-[(4-
(ethaxycarbonyl)piperazin-1-yl)carbonyimsthyllaminocarbonyl-4-(4-
methoxycarbonyl)benzyloxyquincline (107 mg). To a solution of 2{(4-
(ethoxycarbonyl)piperazin-1-yi)carbonylimethylJaminocarbonyl-4-(4-
methoxycarbonyljbenzyloxyquinoline (78 mg) in 4 mL THF was added a solution of 16 mg
LiOH in 3 mL of water. The resulting reaction mixture was stirred at ambient temperature for 2
hours, followed by standard work-up to provided 65 mg of 2-{(4-{ethoxycarbonyl)piperazin-1-
yl)carbonylmemyl]ammocarbonyH-(mrboxy)benzyloxyqumollm

F. In a simllar manner, the followmg compounds of formula (Ib) were prepared:
2-{(4-{ethoxycarbonyl)piperazin-1-yl)carbonyimethyfjaminocarbonyl-4-(3-

methoxycarbonyfbenzyloxyquinofine; and
2-{(4-{ethoxycarbonyi)piperazin-1-yl)carbonyimethyfjJaminocarbonyl-4-(3-

carboxy)benzyloxyquinaline.

G. Altematively, to a suspension of NaH (53.0 mg, 2.20 mmol), DMF (6 mL) was
added a solution of 2-[1S-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-(1,1-
dimethylethoxycarbonyl)propyflaminocarbonyl-8-chioro-8-fluoro-4-hydroxyquinoline ( 500mg,
0.88 mmol) in DMF ( 2 mL). The reaction mixture was stirmed at ambient temperature for 30
minutes. A solution of methyl a-bromophenylacetats (4 eq., 831 mg } in DMF (3 mL) was
added dropwise and the reaction mixture was heated at 50°C overnight. The soivent, DMF,
was evaporated in vacuo. The residue was treated with ethyl acetate, washed with water {2X)
and brine, followsd by evaporation and flash column chromatography with 1-2% MeOH in DCM
to afford 2{1S{4-(ethoxycarbony!)piperazin-1-yl)carbonyl-3-(1,1-
dimethylathoxycarbonyl)propyflaminocarbonyl-6-chloro-8-fluoro-4-{ 1-methoxycarbonyl-1-
phenyl)methoxyquinoline (324mg ). 2-{1S-(4-(Ethoxycarbonyl)piperazin-1-yl)carbonyl-3-(1,1-
dimethylethaxycarbonyl)propyllaminocarbonyl-8-chloro-8-fluoro-4-(1-methoxycarbonyt-1-
phenyimethoxyquinoline (324 mg, 0.45 mmol) was then treated with TFA: DCM (1:1, 1.8 mL)
at amblent temperature for 4 hours. Evaporation, dilution with DCM, and repeated evaporation
gave a crude product. Flash column chromatography with 100% ethyl acetate and 3-5%
MoOH (with 0.1% acetic acid) in ethyl acetate afforded 2-{15-(4-(ethoxycarbonyl)piperazin-1-
yl)carbonyl-3-carboxypropyljaminocarbonyl-8-chloro-8-fluoro-4-{1-methoxycarbonyi-1-
phenylimethoxyquinoline In acetic acid; (233 mg ): NMR (CD,0D) 1.25 (t, 3),1.99 (m, 1), 2.2
(m, 1),245(m, 2 ), 3.4-3.8 (m, 11), 4.16 (q. 2), 5.25 (m, 1), 6.38 (s, 1), 7.45 (m, 3), 7.68 (m,
4), 8.10 (s, 1), 9.05 {m, 1) ppm.

H. 2-[1S-(4-(Ethoxycarbonyl)piperazin-1-yl)carbonyl-3-
carboxypropyllaminocarbonyl-6-chloro-8-fluoro-4-(1-methoxycarbonyl-1-
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phenyl)methoxyquinoline (154 mg, 0.233 mmol ) was added to a mixture of THF:H,0, 3:1, 6.0
mL) and LiOH (4 eq.). The mixtutre was stirred at ambient temperature for 1.5 hours . The pH
value was adjusted to 3.0 with 1N HCI solution, followed by extraction with ethy! acetate and
evaporation of solvent to give a crude product. Flash column chromatography with 100% ethyt
acetate and 5-10% MeOH {(with 0.1% AcOH ) in ethyl acetate afforded 2{15-(4-
{ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyflaminocarbonyl-6-chioro-8-fluoro-4-(1-
carboxy-1-phenyl)methoxyquinoline in acetic acid (30 mg): NMR (CDyOD) 1.25 (t, 3), 1.89 (m,
1).22(m, 1), 245(m, 2 ), 3.4-3.8 (m, 8), 4.16 (q. 2), 5.20 (m, 1), 6.35 (8, 1), 7.45-7.75(m, 7),

8.05 (s, 1), 9.02 (m, 1) ppm.

EXAMPLE 3
Compounds of formulae (Ic), (Id) and (le)

A To a mixture of 2-{13S-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-(1,1-
dimethylethoxycarbonyi)propyflaminocarbonyl-7-methyl-4-chioroquinoline (475 mg, 0.87 mmol)
and CsCO, (1.13 g, 4 mmol) in 20 mi. DMSO was added methyl 3-hydroxybenzoate (160 mg,
1 mmol). The reaction was heated at 60°C ovemight. The reaction was filtered and purified by
preparative HPLC to afford 2-{1 S-(4-(ethoxycarbonyf)piperazin-1-yi)carbonyl-3-(1,1-
dimethylethoxycarbonyl)propyilaminocarbonyl-7-methyl-4-(3-methoxycarbonyl)-
phenoxyquinotine (200 mg, 35%).

B. 2{1S-{4-(Ethoxycarbonyl)piperazin-1-yl)carbonyl-3-(1,1-
dimethylethoxycarbonyl)propylflaminocarbonyl-7-methyl-4-(3-
methoxycarbonyl)phenoxyquinoline (200 mg, 0.3 mmol) was dissolved in a mixture of
methylene chloride and trifluoroacetic acid (5 mL, 4:1 mixture) and stimed for 3 hours. The
solution was evaporated to an oil and dissolved in MeOH (10 mL). Lithium hydroxide (3 mL,
0.25 M) was added and the solution was stirred overnight. The reaction was avaporated,
adjusted to pH <7 with TFA and purified by preparative HPLC to afford 2-{15-(4-
(ethoxycarbonyl)piperazin-1-yf)carbonyi-3-carbaxypropyllaminocarbonyl-7-methyl-4-(3-
carboxy)phenoxyquinoline in trifluoroacetic acid, {25 mg, 15%). 1H NMR: (DMSO-d,) 1.15 (t,
3), 1.80 (m, 1), 2.00 (m, 1), 2.55 (s, 3), 3.30-3.60 (m, 8), 4.05 (g, ), 4.95 (m, 1), 7.05 (s, 1),
7.61(m, 2), 7.65 (d, 1), 7.75 (s, 1), 8.25 (d. 1), 8.91 (d. 2) ppm.

C. In a similar manner, the following compournxs of formula (ic) were prepared:
2-[1S-(4-{ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyllaminocarbonyl-4-(3-

carboxy)phenoxyquinoline in 2,2,2-trifluoro-1,1-ethanediol;
2-{1S-{4-{ethoxycarbonyl)piperazin-1-yf)carbonyl-3-carboxypropyljJaminocarbonyl-4-(2-

carboxy)phenoxyquinoline in 2,2 2-triffluoro-1, 1-ethanediol;
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2-{1S-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyljaminocarbonyl-4-{2-amino-5-
carboxy)phenoxyquinoline in 2,2,2-trifluoro-1, 1-ethanediol;
2-{18-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carbaxypropyllaminocarbonyl-4-(4-
carboxy)phenoxyquinoline in 2,2,2-trifluoro-1, 1 -ethanediol;
2-]1S{4-{ethoxycarbonyl)piperazin-1-yi)carbonyl-3-carboxypropyllaminocarbonyl-4-(3-
carboxymethyl)phenoxyquincline in triflucroacetic acid;
2-{1S{4{(sthoxycarbonyl)piperazin-1-yl)carbonyl-3-carbaxypropyllaminocarbonyt-4-(3-(1-
amino-1-carboxy)methyl)phenoxyquinoline in trifluoroacetic acid;
2-{1S{4-{ethoxycarbonyl)piperazin-1-yl)carbony-3-carboxypropyfjaminocarbonyl-4-(3-(2-
amino-2-carboxy)ethyl)phenoxyquinoline in trifivoroacetic acid;
21 5-{4-{sthoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyllaminocarbonyi-4-(2-methyl-
5-carboxy)phenoxyquinoline in trifluoroacetic acid;
2-{15-{4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropy{]aminocarbonyl-4-{5-carboxy-
2-diethylaminomethyl)phenoxyquinoline in trifluoroacetic acid;
2-[1S-(4-{ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyllaminocarbonyl-4-{3-{etrazol-
5-yl)phenoxyquincline in 2,2,2-trifluoro-1,1-ethanediol; and
2-{15-{4~{ethoxycarbony!)piperazin-1-yl)carbonyt-3-carboxypropyfjaminocarbonyi-4-{3-
trifluvoromethyisulfonylamino)phenoxyquinoiine in triflucroacetic acid.

D. A solution of 2-{15-(4-{ethoxycarbonyl)piperazin-1-yt)carbonyl-3-
(methoxycarbonyl)propyljaminocarbonyl-4-chioroquinotine (0.15 g, 0.313 mmol) and 1,2,3,4-
tetrahydroisoquinoline (0.15 mmol) was mixed n 3 mL of DMSO and heated to 100°C for 18
hours. The reaction was purified by reversed-phase HPLC. The product was dissoived in 0.25
M LiOH solution and stirred for 6 hours. Purification by reversed-phase HPLC afforded. 2{15-
{4-{ethoxycarhonyl)piperazin-1-yl)carbonyl-3-carboxypropyljaminocarbonyl-4-(1,2,3.4-
tetrahydroisoquinolin-2-yi)quinoline In trifluoroacetic acid, to form a compound of formula (id).

E. In a similar manner, other compounds of formula (id) were prepared.

F.. A solution of 2-{1S-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-(1,1-
dimethylethoxycarbonyl)propyfjaminocarbonyt-7-methyl-4-bromoquinoline (10 mg, 0.17 mmol),
3-carboxyphenylboronic acld (0.26 mmot), Pd{PPha) (40 mg), and 2 M sodium carbonate (217
#L.) was combined in 10 mL of toluene-ethanot and heated at 80°C ovemight. The reaction
was purified by reversed-phase HPLC. The product was dissolved in 10 mL of 1/1 TFA-
methylene chioride solution and stirmed for 2 hours. The product was concentrated in vacuo to
afford 2-[1S-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyflaminocarbonyl-4-(3-
carboxy)phenylquinoline in trifluoroacetic acid.

G. In a similar manner, other compounds of formula (ie) were prepared.

:
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EXAMPLE 4
Recaptor Binding Studies

The ability of the compounds of the invention to bind to the platelet adenosine
diphosphate ("ADP") receptor was tested using human washed piatelets and rat washed
platelets by displacement assays.

Methods:

One day old platelet concantrates were purchased from a local blood bank. The
piatelet concentrates were spun at 680 g for 10 minutes and the resulting pellets were
resuspended in modified Tyrode’s buffer ( 135 mM NaCl, 3.6 mL KC1, 1.8 mM MgCl,, 9 mM
HEPES, 0.18 mg/mL BSA, 4.5 mM glucose, pH 6.8) supplemented by 2% acid citrate dextrose
(ACD). This platelet suspension was spun at 680 g for 10 minutes and the final pellet was
resuspended in platelet binding buffar (20mM Tris buffer, pH 7.5, 140 mM NaCl, 4 mM KCl, 2
mM MgCl; 1 mM EDTA, 0.1% BSA, 5 mM glucose, 2 xg/mL aprotinin, and 2 #g/ml leupeptin).

Platelets were isolated from rat whole blood as described in Exampile 13 with the final
peliet resuspended in platelet binding buffer. The piatelet nurfber for binding to rat platelets (5
x 10° per well) was normalized to the number of platelets for binding to human piatelet (4-8 x
10° per well).

Binding reactions were Initlated by mixing {**P}-2-methytthio-ADP (0.3-0.5 nM), test
compounds and washed platelets in 56-well plates. The reactions were kapt at amblent
temperature for 60 minutes under constant shaking and were stopped by fast-fiitration onio
98-weli, glass-fiber (GFC) filter piates followed by washing 5 times with ice-cold 50 mM Tris
buffer (pH 7.5). The amount of [**P]-2-methyithio-ADP bound to the filters was measured by
scintillation counting. Non-specific binding was determined in the presence of 10 4M
uniabelled 2-methyithio-ADP. Competition studies were done using a single concantration of
[P]-2-methyithio-ADP (0.3 nM) and varying concentrations of test compounds.

Results:

The compounds of the invention, when tested In this assay, demonstrated their ability to
inhibitor the binding of [®P]-2-methyithio-ADP binding to the human platelet ADP receptor and
the rat plateiet ADP receptor.

EXAMPLE §
ADP-nduced Aggregation /n Vitro Studles

The compounds of the invention were evaluated as functional antagonists of the
platelet ADP receptor using both human and rat washed platelets.

Methods:
Human venous blood was collected from heaithy, drug-free volunteers into 1/6 volume

3.2% acid/citrate/dextrose. Whole blood from Nembutal-anesthetized rats was coliected from

57

V.2

28

v e——y -



AT
L34

the abdominal aorta into 1/10 volume 3.8% acid/citrate/dextrose. Platelet rich plasma (PRP) .
was prepared by centrifugation at 800 g for 3-4 successive 1.5-minute intervals, with removal
of the PRP after each spin. Altematively, some PRP preps were performed by centrifugation
at 100 g for 15 minutes. Washed platelets were prepared from the PRP by centrifugation at
5 680 g for 15 minutes and the platelet pellet rasuspended in Tyrode's buffer (137 mM NaCl, 2.7
mM KClI, 12 mM NaHCO,, 0.42 mM NaH PO, 1 mM MgCk, 2 mM CaCl,, 0.35% BSA, 5.5 mM
glucose, 5 mM HEPES, pH 7.35 supplemented with f.c. 10% ACD solution. The plateiets were
washed a total of two times under these acidic conditions and the piatelet peilst collectad by
cantrifugation at 680 g for 15 mintutes at ambilent tamperature. The final platelet peliet was
10  resuspended at 2 X 10° platelets/mL in Tyrode's buffer containing 0.02 units/mL apyrase. This
plateiet suspension was kept at 37°C for at least 30 minutas prior to studias.
Inhibition of ADP-induced aggregation was measured at 37°C in a 4-channel
aggregometer. The platelet suspension (0.5 mL) was stimed at 1200 rpm. Human fibrinogen
. (400 ug) was added at time zero for 1 minute followed by 2 minute pre-incubation in the
15 presence or absence of antagonist. Platelet aggregation was induced with the addition of 10
or 31.6 uM ADP (submaximal response) in human platelets or 3 or 10 M ADP (submaximal
responsa) in rat and monitored for 5 minutes. ADP-induced aggregation was quantified by
measuring increase In light transmission (%T) compared to Tyrode's buffer control. ICe valuas
were determined using the 4-parameter equation.
20 Resyits:
The compounds of the invention, when tested In this assay, demonstrated the ability to
inhibit ADP-induced platelet aggregation /n vitro in human and rat washed platelets.

WO 2004052366 . PCT/US2003/039079

EXAMPLE 6
Efficacy Assay
25 inhibition of thrombus formation by compounds of the invention was evaluated in the rat
arterio-venous (A-V) shunt model.
Methods:

Male Sprague-Dawiey rats (350-400 g, 10-18 per group) were anesthetized with

Nembutal (65 mg/kg, i.p). The left carotid artery and the right jugular vein were each

30 cannulated with a plece of PE-50 tubing (8 cm, siliconized). Fifty minutes after anesthesia, the
arterial and venous catheters were connected (A-V shunt) by a piece of shunt tubing (Tygon S-
50-HL, 6 cm) that contained a silk thread (6-0 silk suture, 10 cm) coated with collagen (Homm,
100 pg/ml). Blood was allowed to flow through the A-V shunt for 10 minutes. The amount of
thrombus deposited on the silk thread was measured as dry weight (24 hours at ambient

35 temperature). A compound of the invention {1, 3 and 10 mg/kg) (as the appropriate salt form)
or vehicle (15% DMSO in saline, 1 mL/kg) was injected via the jugular vein catheter 5 minutes
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before the A-V shunt. Blood samples (1 mL) were taken immediately before the dosing and at
the end of the A-V shunt for measurements of ex vivo platelet aggregation and plasma levels
of the compound of the invention.

Results:
When tested in this assay, compounxis of the invention demonstrated the ability to dose-

dependently inhibit platslet aggregation and thrombus formation in the rat A-V shunt model.
Both the inhibition of platelet aggregation and thrombus formation were also paraliel in relation
to the changes in plasma drug concentrations. Thus, the inhibition of thrombus formation is
correlated with the inhibition of platelet aggregation induced by the compound of the invention.

EXAMPLE 7
This example lllustrates the preparation of representative pharmaceutical compositions
for oral administration containing a compound of the invention, or a pharmaceutically

acceptable salt thereof: .
A Ingredi % wt.iwt.
Compound of the invention 20.0%
Laclose 79.5%
Magnesium stearate ) 0.5%

The above ingredients are mixed and dispensed into hard-shell gelatin capsules
containing 100 mg each, one capsule would approximate a total daily dosage.

B.  Ingredignts Hwtjwt
Compound of the invention 20.0%
Magnesium stearate 0.9%
Starch 8.6%
Lactose 69.6%
PVP (polyvinylpyrrolidine) 0.8%

The above ingredients with the exception of the magnesium stearale are combined and
granulated using water as a granulating liquid. The formulation is then dried, mixed with the
magnesium stearate and formed into tablets with an appropriate tableting machine.

C.  Ingredionts
Compound of the invantion 01g
Propylene glycol 2009
Polyethylene giycol 400 200g
Polysorbate 80 10g
Water q.s. 100 mL

The compound of the invention is dissolved in propylene glycol, polysthylene glycol 400

&
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and polysorbate 80. A sufficient quantity of water is then added with stiming to provide 100 mL
of the solution which Is filtered and bc- iled.

D. Ingredients % wt.wt.
Compound of the invention 20.0%
Peanut Oil 78.0%
Span 60 2.0%

The above ingredients are melted, mixed and filled into soft elastic capsules.

E. Iingredients % wiwt
Compound of the invan!lon 1.0%
Methy! or carboxymethyt celiuicse . 2.0%

0.9% saline q.s. 100 mL

The compound of the invention is dissolved in the cellulose/saline solution, filtered and
bottled for use.
EXAMPLE 8
This example lilustrates the preparation of a representative pharmacautical formulation
for parenteral administration containing a compound of the invention, or a pharmaceutically
acceptable salt thereof:

Ingredients

Compound of the invention 0.02¢g
Propylene glycol 20g
Polysthylene glycol 400 20.0¢g
Polysorbata 80 109

0.9% Saline solution Q.s. 100 mL

The compound of the invention is dissolved in propylene glycol, polysthylene glycol 400
and polysorbate 80. A sufficient quantity of 0.8% saline solution is then added with stirring to
provide 100 mL of the L.V. solution which Is filtered through a 0.2 m membrane fiiter and
packaged under sterile conditions.

EXAMPLE 9
This example illustrates the preparation of a representative pharmacsutical composition
in suppository form containing a compound of the invention, or a pharmaceutically acceptable
salt thereof:

Ingredisnis % wi, fwt.
Compound of the invention 1.0%
Potyethylene glycol 1000 74.5%
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Polyethylene glycol 4000 24.5%
The ingredients are meited together and mixed on a steam bath, and poured into molds

containing 2.5 g total welght.

EXAMPLE 10
This example illustrates the preparation of a representative pharmaceutical formulation
for insufflation contalning a compound of the invention, or a pharmaceutically acceptable salt
thereof-

Ingredients o wtfwt,
Micronized compound of the invention 1.0%
Micronized lactose 99.0%

The ingredients are miilled, mixed, and packaged in an insufflator equipped with a
dosing pump. ’

EXAMPLE 11
This example illustrates the preparation of a representative phammaceutical formulation
in nebulized form contalning a compound of the invention, or a pharmaceutically acceptable
salt thereof:

Ingredients Howtivt
Compound of the Invention 0.005%
Water 89.8085%
Ethanol 10.000%

The compound of the invention is dissolved in ethanol and blended with water. The
formulation is then packaged in a nebulizer equipped with a dosing pump.

EXAMPLE 12
This example lllustrates the preparation of a representative pharmaceutical formulation
in aerosol form containing a compound of the invention, or a pharmacsutically acceptable salt
thereof:

ingredients %o wijwt,
Compound of the invention 0.10%
Propellant 11/12 98.90%
Oleic acid 1.00%

The compound of the invention is dispersed in oleic acid and the propellants. The
resulting mixture is then poured into an aerosol conlainer fitted with a metering valve.

61
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While the present invention has been described with reference to the specific
embodiments thereof, it should be understood by those skilled in the art that various changes
may be made and equivalents may be substituted without departing from the true spirit and
scope of the invention. In addition, many modifications may be made to adapt a particular
situation, material, composition of matter, process, process step or steps, to the objective, spirit
and scope of the present invention. All such modifications are intended to be within the scope
of the claims appended hereto.
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What Is claimed Is:

1. A compound of formula (1):

wherein:

m and n are independently 1 to 4;

R' is hydrogen, alkyl, carbaxyalkyl, aryl, araikyl, alkyicarbonyl, aryloxyalkylcarbonyl,
carboxyalkylcarbonyl, alkoxycarbonylalkylcarbonyl, alkoxycarbonylalkyl, alkoxycarbonyl,
aryicarbonyl, aryloxycarbonyl, aralkoxycarbonyl, cycloalkylcarbonyl, haloalkoxycarbonyl,
aminocarbonyl, monoatkylaminocarbonyl, dialkylaminocarbonyl,
alkoxycarbonylaminocarbonyl, or heterocyclyicarbonyl;

R? is hydrogen, alkyl, aryl, aralkyl, alkylsulfonylatky!, aralkoxyaliyl, hydroxyalkyt, aminoalicyl,
haloalkyisuifonylaminoaliyl, carboxyalkyithioalkyl, alkoxycarbonylalkyithioalkyl,
carboxyatkyl, (carboxy)(hydroxy)alkyl, carboxyalkoxyalky!, alkoxycarbonylalkyl,
aralkoxycarbonylalkyl, carboxyalkoxycarbonylalkyl, alkoxycarbonylalkaxycarbonylakyl!,
aminocarbonylalkyl, aralkoxycarbonylaminoalky!,
alkoxycarbonylalkylaminocarbonylalkyl, carboxyalkylaminocarbonylalkyl,
(alkaxycarbonylalky!)alkyllaminocarbonylalkyl, (carboxyalkyl)(alkyl)aminocarbonytalkyl,
or heterocyclylalky!;

R? is aryl or aryloxy each Independently optionally substituted by one or more substituents
salected from the group consisting of alkyl, halo, haloalkyl, cyana, nitro, tatrazoiyl,
-R:-OR’, -R™-C(O)OR’, RE:-C(OIN(R")a, -R*-C(O)R’, -R*-N(R"), -RE-N(R)C(O)R’,
RE-N(RTIC(OYOR®, -RE-N(R")-S(0)R’, and -R*-CIN(R").]-C(O)OR";

or R? is aralkyt or aralkoxy, wherein the alky! radical in the aralkyl or aralkoxy substituent Is
optionally substituted by one or more subslituents selected from the group consisting of
halo, cyano, nitro, -R*-OR’, -R"-C(O)OR’, -R"-C(O)N(R");, -R*-C(O)R”, -R*-N(R'};,
RA-N(RTIC(O)R’, and -R"-N{R")C(OYOR®), and wherein the aryl radical in the araiky! or
aralkoxy substituent is independently optionally substituted by one or more substituents
selected from the group consisting of alkyl, halo, haloalkyl, cyano, nitro, tetrazolyl,
-R-OR’-R-C(O)OR’, -R-C(ON(R)2, -R*-C(O)R’, -R*-N(R"), -R*-N(R")C(O)R’.
-R%-N(R")C(O)OR?, -R*-N(R"}-S(0)R’. and -R*-C[N(R").}-C(O)OR";
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each R* is independently selected from the group consisting of hydrogen, alkyl, alkoxy,
aral*~¢y, halo, haloalkyl, haloalkoxy. hydroxy, cyano, alkyithio, carboxy, alkoxycarbonyt,
amii . zarbonyl, alkylcarbonyl, nitro, amino, monoalkylamino, dialkylamino,
carboxyalkylamino, alkylcarbonylamino, di{alkyicarbonyl)amino, hydroxyalkyt,
dialkylaminoalkyl, carboxyalkoxy, alkoxycarbonylalkoxy, dialkylaminoalkoxy, and
heterocyciylalkoxy;

each R® is independently selected from the group consisting of hydrogen, alky!, hydroxyalkyl,
aralkyt, carboxy, alkoxycarbonyi, aralkoxycarbonyl, carboxyalkyl, and
alkoxycarbonylalkyl;

R® is hydrogen, alkyl, carboxyalkyl, or alkoxycarbonylalkyl;

each R is hydrogen, alkyl, aryl, aralkyl, or haloalkyl;

each R’ Is a bond or a straight or branched alkylene chain; and

each R is hydrogen, alkyl, aralkyl or haloalkyt;

as a single stereoisomer, a mixture of individual stereocisomers, or a racemic mixture;

or a pharmaceutically acceptable salt thereof.

2. The compound of Claim 1 wherein:

mis 1;

nis1or2;

R' Is hydrogan, aryl, aralkyl, or alkaxycarbonyf;

R? is hydrogen, carboxyalkyl, alkaxycarbonylalky! or aralkoxycarbonylalkyl;

R {s any! optionally substituted by one or more substituents selected from the group consisting
of alkyl, halo, haloalkyl, cyano, nitro, -R*-OR’, -R®-C(O)OR’, -R*-C(O)N(R"),,
R-C{O)R", -R*-N(R")z. -R*-N{R")C(O)R’, and -R*N(R")C(O)OR";

each R is is independently selected from the group consisting of hydrogen, alkyl, alkoxy,
aralkoxy, halo, haloalkyl, haloalkoxy, hydroxy, cyano, alkyithio, carboxy, alkoxycarbonyl,
aminocarbonyl, alkylcarbonyl, nitro, amino, monoalkylamino, dialkkylamina,
carboxyalkylamino, alkylcarbonylamino, di(alkyicarbonyl)amino, hydroxyalkyl,
dialkylaminoalkyl, carboxyatkoxy, alkoxycarbonylalkoxy, dialkylaminoalkoxy, and
heterocyciytalkoxy,

R is hydrogen;

R® is hydrogen or alkyt;

each R’ is hydrogen, alkyi, aryl, aralkyl, or haloalky};

each R® is a bond or a straight or branched alkylene chain; and

R’ is hydrogen, alkyl, aralky! or haloalkyl.



y/
60:'(

WO 2004/052366 PCT/US2003/039079

3. The compound of Claim 2 wherein:

mis 1;

nisfor2

R' is hydrogen or alkoxycarbonyl;

R? is hydrogen, carboxyalkyl, alkoxycarbonylalkyl or aralkoxycarbonylalkyl;

R is aryl optionally substituted by one or more substituents selected from the group consisting
of carboxy or alkoxycarbonyl; )

each R' is Is independently selected from the group consisting of hydrogen, alkyl, halo, or
haloalkyl;

R® is hydrogen; and

R® is hydrogen.

4, The compound of Claim 4, namely, 2-[15-(4-(ethoxycarbonyl)plperazin-1-
yl)carbonyt-3-carboxypropyllaminocarbonyl-4-(3-carboxy)phenylquincline in trifluoroacstic acid.
t
5. The compound of Claim 1 wherein;

mis 1;

nisior2;

R' is hydrogen, aryl, aralkyl, or alkoxycarbony!;

R*is hydrogen, carboxyalkyl, alkoxycarbonylalkyl or aralkoxycarbonylalkyl:

R’ is aryloxy optionally substituted by one or more substituents selected from the group
consisting of alkyl, halo, haloalkyl, cyano, nitro, tetrazolyl, -R*-OR’, -R*-C{O)OR’,
R*-C(O)N(R")z, -R®-C(O)R", -R® -N(R")2, -R*-N(R")C(O)R’, -R*-N(R")C(O)OR",
-R™-N(R")-S(0)R’, and -R*-CIN(R"),}-C(O)OR’;

each R is independently selected from the group consisting of hydrogen, alkyl, alkoxy,
aralkoxy, halo, haloalkyl, haloalkoxy, hydroxy, cyano, alkylthlo, carboxy, alkoxycarbonyl,
aminocarbonyl, alkylcarbonyl, nitro, amino, moncalkylamino, dialkylamino,
carboxyalkylamino, alkyicarbonylamino, di{alkyicarbonyl)amino, hydroxyalkyl,
dialkylaminoalkyl, carboxyalkoxy, alkaxycarbonylalkoxy, dialkylaminoalkoxy, and
heterocyclylalkoxy;

R’ is selected from the group consisting of hydrogen, alkyl, hydroxyalkyl, araikyl, carboxy,
atkoxycarbony!, aratkoxycarbonyl, carboxyalkyl, and alkoxycarbonylalkyl;

R® is hydrogen, alkyl, carboxyalkyl, or alkoxycarbonylalkyl;

each R’ is hydrogen, alkyt, aryl, aralkyl, or haloalkyl;

each R' is a bond or a straight or branched alkylene chain; and

R’ is hydrogen, alkyl, aralkyl or haloalky!.
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6. The compound of Claim 5§ wherein:

mis1;

nis 1or2;

R is hydrogen or alkoxycarbonyi;

R? is hydrogen, carboxyalkyl, alkoxycarbonylalky! or aratkoxycarbonylalkyt;

R is aryloxy optionally substituted by one or more substituents selected from the group
consisting of alkyl, tetrazolyl, -R*-C{O)OR’, -R*-N(R"),, -R*-N(R")-S{0)R’, and
R-CIN(R")2)-C(O)OR’;

sach R' is is independently selected from the group consisting of hydrogen, alkyl, halo, or
haloalkyl;

R® is hydrogen;

R® is hydrogen;

each R’ Is hydrogen, alkyl, aryl, aralkyl, or haloalkyl; and

each R® is a bond or a straight or branched alkylene chain.

7 The compound of Claim 6 selected from the group consisting of the following:
2-{1S+{4-{ethoxycarbonyl)piperazin-1-yl)carbonyi-3-carboxypropyljaminocarbonyi-4-(3-
carboxy)phenoxyquinotine in 2,2,2-trifluoro-1,1-ethanediol;
2-15+{4-{ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyljaminocarbonyl-4-(2-
carboxy)phenoxyquinoline in 2,2,2-trifluoro-1,1-ethanediol;
2{1S-{4-{(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyljaminocarbonyl-4-(2-amino-5-
carboxy)phenoxyquinoline in 2,2,2-trifluoro-1,1-athanediot;
2{1S-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyllaminocarbonyl-4-(4-
carboxy)phenoxyquinoline in 2,2,2-trifluoro-1,1-ethanediol;
2-[1S-{4-{ethoxycarbonyl)piperazin-1-yi)carbonyl-3-carboxypropyllaminocarbonyl-4-(3-
carboxymethyl)phenoxyquinoline in trifluoroacetic acid;
24{15-{4~(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyllaminocarbony-4-(3-(1-
amino-1-carboxy)methyl)phenoxyquinoline in trifiuoroacetic acid;
2-[15-(4-(ethoxycarbonyl)plperazin-1-yi)carbonyl-3-carboxypropyljaminocarbonyl-4-(3-(2-
amino-2-carboxy)ethyl)phenoxyquinoline in trifluoroacetic acid;
2-{1S-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyflaminocarbonyl-4-(2-methyl-
S-carboxy)phenoxyquinoline in trifluoroacetic acid;
2-{1S-(4-(athoxycarbonyl)piperazin- 1-yl)carbonyl-3-carboxypropyijaminocarbonyl-4-{5-carboxy-
2-diethylaminomethyt)phenoxyquincline in trifluoroacetic acid;
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21 S-(Hethoxymrbonyl)piperazind-yl)mrbonyl-3-carboxypmpyl]aminomrbonyl—4—(3-tetrazol-éo‘
5-yt)phenoxyquinoline in 2,2,2-trifluoro-1,1-ethanediol;

2-[18-(4-{ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyflaminocarbonyl-4-(3-
trifluoromethyisulfonylamino)phenoxyquinoline in trifluoroacetic acid; and

241S-{4-{sthoxycarbonyl)plperazin-1-yl)carbonyl-3-carboxypropyllaminocarbonyl-7-methyl-4-
(3-carboxy)phenaxyquinoline in trifluoroacetic acid.

8. The compound of Claim 1 wherein

mis1;

nistor2;

R' is hydrogen, aryl, aralkyl, or alkoxycarbonyl;

R? is hydrogen, carboxyalkyl, alkoxycarbonylalkyl or aralkoxycarbonylafkyl;

R’ is aralkyl wherein the alkyl radical in the aralkyl substituent is optionally substituted by one or
more substituents selected from the group consisting of halo, cyano, nitro, -R*-OR’,
R-C(O)OR’, -R*-C{OIN(R');, -R*-C(O)R’, -R*-N(R")2, -R*-N(R")C(O)R’, and
-R™-N(R")C(O)OR"), and whereln the aryi radical in the aralkyl substituent is
independently optionally substituted by one or more substituents selecisd from the
group consisting of alkyl. halo, haloalkyl, cyano, nitro, tetrazolyl, -R*-OR’, -R*-C{O)OR’,
-R™-C{O)N(R"),, -R®-C(O)R’, -RE-N(R");, -R™-N(R")C(O)R’, -R*-N(R")C(O)OR",
RE-N(R')-S(0)-R, and -R*-CIN(R")-C(O)YOR":

each R' is independently selected from the group consisting of hydrogen, alkyl, alkoxy,
aralkoxy, halo, haloalkyl, haloalkoxy, hydroxy, cyano, alkyithio, carboxy, alkoxycarbonyl,
aminocarbonyi, alkyicarbonyl, nitro, amina, monoalkylamino, dialkylamino,
carboxyalkylamino, alkylcarbonylamino, di(alkylcarbonyl)amino, hydroxyaliyl,
dialkylaminoalkyl, carboxyalkoxy, alkoxycarbonylalkoxy, dialkylaminoalkoxy, and -
heterocyciylalkoxy;

R® is selected from the group consisting of hydrogen, alkyl, hydroxyalkyl, aralkyl, carboxy,
alkoxycarbonyl, aralkoxycarbonyl, carboxyalkyl, and alkoxycarbonylalkyl,

R® is hydrogen, alkyl, carboxyalkyl, or alkoxycarbonylalkyl;

each R is hydrogen, alkyl, aryl, aralkyl, or haloalkyl;

each R" is a bond or a straight or branched alkylene chain; and

R is hydrogen, alkyl, araliyl or haloalkyl.

9. The compound of Claim 1 wherein:

mis 1;
nisior2;
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R’ is hydrogen, aryl, aralkyl, or alkoxycarbonyt;

R? is hydrogen, carboxyalkyl, alkoxycarbonylalkyl or aralkoxycarbonylalkyi;

R’ is aralkoxy wherein the afkyl radical in the arafkyl substituent is not optionally substituted and
wherein the aryl radical in the aralkoxy substituent is optionally substituted by one or
more substituents selected from the group consisting of alkyl, halo, haloalkyl, cyano,
nitro, tetrazolyl, -R™OR’, -R%-C(O)OR’, -R*-C(ON(R");, -R°-C{OR’, -R* N(R"),,
R-N(R"IC(O)R, -R®-N(RT)C(O)OR®, -R®-N(R")-8(0)R", and -R*-C[N(R").}-C(O)OR’:

each R* is independently selected from the group consisting of hydrogen, akyi, alkoxy,
aralkoxy, halo, haloalkyl, haloalkoxy, hydroxy, cyano, alkyithio, carboxy, alkoxycarbonyl,
aminocarbonyl, alkylcarbonyl, nitro, amino, monoalkylamino, dialkylamino,
carboxyalkylamino, alkylcarbonylamino, di(alkylcarbonyl)amino, hydroxyalkyl,
dialkylaminoalkyl, carboxyalkoxy, alkoxycarbonylalkoxy, dialkylaminoalkoxy, and
heterocyclylalkoxy:

R® is selected from the group consisting of hydrogen, alkyl, hydroxyalkyl, aralkyl, carboxy,
alkoxycarbonyl, aralkoxycarbonyl, carboxyalkyl, and alkoxycarbonylalkyl;

R® is hydrogen, alkyl, carboxyalkyl, or alkoxycarbonylatkyl;

each R' is hydrogen, alkyl, aryl, aralkyl, or haloaliyt;

each R® is a bond or a straight or branched alkylene chain; and

R’ is hydrogen, alkyl, aralky! or haloalkyl.

10. The compound of Claim 9 wherein:

mis1;

nistorz

R' is hydrogen, aryl, aralkyl, or alkoxycarbonyl;

R? is hydrogen, carboxyalkyl, alkaxycarbonylaliyl or aralkoxycarbonylalkys;

R? is aralkoxy wherein the aryl radical in the aralkoxy substituent is optionally substitited by
one or more substituents selected from the group consisting of alkyl, halo, haloalkyl,
-R*-OR’, -R*-C(O)OR’, -R*-C(O)N(R"),, and -R*-N(R")z;

each R' is Independently selected from the group consisting of hydrogen, alkyl, alkoxy, halo, or
haloalkyl;

R® is hydrogen;

R® is hydrogen;

each R is hydrogen, alkyl, aryl, aralkyl, or haloalkyl; and

each R* is a bond or a straight or branched alkylane chain.

11.  The compound of Claim 10 selected from the group consisting of the following:
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2-{{4-(ethoxycarbonyl)piperazin- 1-yl)carbonylimethyflaminocarbonyl-4-benzyloxyquinofine;
2-{1S-(4-{sthoxycarbonyl)piperazin-1-yi)carbonyl-3-benzyloxycarbonylpropyljaminocarbonyl-4-
benzyloxyquinoiine;
2-{15-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyflaminocarbonyl-4-
benzyloxyquinoline;
24{1-{4{ethoxycarbonyl)piperazin-1-yl)carbonyl-3-benzyloxycarbonyipropyfjaminocarbonyl-4-
benzyloxy-8-methoxyquinoiine:;
2-{15-{4-{ethoxycarbonyt)piperazin-1-yl)carbonyl-3-carboxypropyljaminocarbonyi-4-benzyloxy-
8-methoxyquinoline;
2-{(4-(ethoxycarbony!)piperazin-1-yl)carbonyimethyfjaminocarbonyl-4-(4-
methoxycarbonyl)benzyloxyquinoline;
2-{(4-{ethoxycarbonyl)piperazin-1-yl)carbonyimethyllaminocarbonyt-4-(4-
carboxy)benzyloxyquinoline;
2-{{4-(ethoxycarbonyl)piperazin-1-yl)carbonyimethyllaminocarbonyl-4-(3-
methoxycarbonyf)benzyloxyquinoline;
2-{(4-(ethoxycarbonyi)piperazin-1-yl)carbonyimethyflaminocarbonyl-4-(3-
carboxy)benzyloxyquinoline;
2{1S-(4-(3-methyiphenyl)piperazin-1-yl)carbonyt-3-(1,1-
dimethylethoxycarbonyl)propyllaminocarbonyl-4-benzyloxyquinoline; and
2-15+{4-(3-methyiphenyf)piperazin-1-yl)carbonyl-3-carbaxypropyljaminocarbonyl-4-
benzyloxyquinoline.

12.  The compound of Claim 1 wherein:

mis1;

nisior2;

R' is hydrogen, aryl, aralkyl, or alkoxycarbonyt;

R? is hydrogen, carboxyalkyl, alkoxycarbonylalkyl or aralkoxycarbonylalkyl;

R? is aralkoxy wherein the alkyl radical in the aralkoxy substituent is substituted by one or more
substituents selacted from the group consisting of halo, cyano, nitro, -R*-OR’,
-R-C(O)OR’, -R:-C(ON(R");, R*-C(O)R’, -R*-N(R"),, -R*-N(R")C(O)R’, and
-R*-N(R")C(OYOR"), and wherein the aryi radical in the aralkoxy substituent is optionally
substituted by one or more substituents selected from the group consisting of alkyl,
halo, haloalkyl, cyano, nitro, tetrazolyl, -R*-OR’, -R*-C(O)OR’, -R®-C(ON(R")».
-R*-C(O)R’, -R*N(R"),, -R*-N(R")C(O)R’, -R"-N(R")C(O)OR’, -R*-N(R")-5(0)R’, and
R :-CIN(R"}3]-C(O)OR’;
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each R! is independently selected from the group consisting of hydrogen, alkyl, alkoxy,
aralkoxy, halo, haloalkyl, haloalkoxy, hydroxy, cyano, alkyithio, carboxy, atkoxycarbonyl,
aminocarbonyl, alkylcarbony, nitro, amino, monoalkylamino, dialkylamino,
carboxyatkylamino, alkylcarbonylamine, di{aliylcarbonyl}amino, hydroxyalkyl,
diatkylaminoalkyl, carbaxyalkoxy, alkoxycarbonylatkoxy, dialkkylaminoalkoxy, and
heterocyclylalkaxy;

R? is selected from the group consisting of hydrogen, alkyl, hydroxyalkyl, aralkyl, carboxy,
alkoxycarbonyl, arafkoxycarbonyl, carboxyalkyl, and alkoxycarbonylalkyl;

R® is hydrogen, alkyl, carboxyalkyl, or alkoxycarbonytalkyi;

each R’ is hydrogen, alkyl, aryl, aralkyl, or haloalkyl;

each R" is a bond or a straight or branched alkylene chain; and

R® is hydrogen, alkyl, aralky! or haloalkyl.

13.  The compound of Claim 12 wherein:

mis1;

nisior2

R' Is hydrogen, aryl, aralkyl, or alkoxycarbonyt;

R? is hydrogen, carboxyalkyl, alkoxycarbonylalky! or aralkoxycarbonylalkyl;

R? is aralkoxy wherein the alky! radical in the aralkoxy substituent is substituted by
-R-C(O)OR’, and wherein the aryl radical in the aralkoxy substituent is optionally
substituted by one or more substituents selected from the group consisting of halo and
-R°-OR’;

each R* Is independently selected from the group consisting of hydrogen, alkyl, alkaxy, halo,
haloalkyl, amino, monoalkylamino, or dialkylamino;

R® is hydrogen;

R® is hydrogen;

each R’ Is hydrogen, alkyl, aryl, aralkyl, or haloalky!; and

each R is a bond or a straight or branched alkylene chain.

14, The compound of Claim 13 selected from the group consisting of the following:
2-{15-(4-(ethoxycarbonyl)piperazin-1-yi)carbonyl-3-(1,1-
dimethylethoxycarbonyl)propyllaminocarbonyl-4-(1-phenyl-1-
methoxycarbonyl)methoxyquinoline; .
2-[1S<{4-(ethoxycarbonyl)piperazin-1-yl)carbanyl-3-cartxypopyllamirkxarbonyl-4-( 1-phenyl-
1-methoxycarbonyl)methoxyquinoline;
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2-[1S-(4-(ethoxycarbonyl)piperazin-1-yi)carbonyl-3-carboxypropyf]Jaminocarbonyl-4-( 1-phenyl-
" 1-carboxy)methoxyquinoiine;
2-[1S-(4-{ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyllaminocarbonyl-7-methyl-4-
(1-phenyl-1-carboxy)methoxyquinoline;
241S-(4-{ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyljaminocarbonyl-8-flucro-7-
methyl-4-(1-phenyl-1-carboxy)methoxyquinaline;
2-{1S-(4-{ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropylJaminocarbonyl-7-chioro-4-(1-
carboxy-1-phenyl)methoxyquinoline in trifluoroacetic acid;
2-[1S<(4-{ethoxycarbonyl)piperazin-1-y{)carbonyl-3-carboxypropyfjJaminocarbonyl-6-fluoro-7-
methyk-4-(1-naphth-1-yl-1-carboxy)methoxyquinoline;
2-{15-(4-{ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyljaminocarbonyl-8-chloro-8-
fiuoro-4-(1-methoxycarbonyt-1-phenyl)methoxyquinoline in acetic acid;
2-{15-{(4-(ethoxycarbonyl)piperazin-1-yi)carbonyl-3-carboxypropyfjaminocarbonyl-8-chioro-8-
fluoro-4-{ 1-carboxy-1-phenyl)methoxyquinoline in acetic acid;
2{1S~(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyflaminocarbonyi-7-methyl-6-
fluoro-4-{1-carboxy-1-(2-fluoro)phenyl)methoxyquinoline in triflucroacetic acid;
24{15-{4-(ethoxycarbonyi)piperazin-1-yl)carbonyl-3-carboxypropyljaminocarbonyl-7-methyi-4-
(1-ethoxycarbonyl-1-phenyl)methoxyquinoline in trifluoroacetic acid;
2-[{4-{ethoxycarbonyl)piperazin-1-yl)carbonyimethylfJaminocarbonyl-8-fluoro-7-methyi-4-{1-
phenyt-1-carboxymethoxyquinoline;
2-{1S-{4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyflaminocarbonyl-7-methyl-8-
fluoro-4-(1-carboxy-1-{4-chloro)phenyl)methoxyquinoline In trifluoroacetic acid;
2-[15+{4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carbaxypropyfjlaminocarbonyl-7-methyl-6-
fluoro-4-(1-carboxy-1-{3-methoxy)phenyl)methoxyquinoline in triflucroacetic acid;
2-{1S-{4-{ethoxycarbonyl)plperazin-1-yi)carbonyl-3-carboxypropyllaminocarbonyi-8,8-difiuoro-
4-(1-carboxy-1-phenyl)methoxyquinaline in trifluoroacetic acid;
2-{15-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyllaminocarbonyi-6-
dimethylamino-4-(1-phenyi-1-carboxy)methoxyquinoline;
2{1S-(4-{ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyfjJaminocarbonyl-7-chloro-6-
methyl-4-{1-phenyl-1-carboxy)methoxyquinoiine in trifluoroacetic acid;
2 1S-(4-(ethoxycarbonyl)piparazin-1-yl)carbonyi-3-carboxypropyflaminocarbonyi-7-methy)-6-
chloro-4-(1-phenyl-1-carboxy)methoxyquinoline in trifluoroacetic acid;
2-{18-{4-(1,1-dimethylethoxycarbonyf)piperazin- 1-yl)carbonyl-3-
maethoxycarbonylpropyflaminocarbonyl-6-fluoro-7-methyl-4-(1-phenyt-1-
carboky)methoxyquinoline;

"
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2-{15-{4-(1,1-dmethylethoxycarbonyl)piperazin-1-yi)carbonyl-3-carboxypropyflaminocarbonyl-
6-fluoro-7-methyl-4-(1-phenyl-1-carboxy)methaxyquinoline;
2-{15-(4{(methoxycarbonyl)piperazin-1-yi}carbonyl-3-carboxypropyljaminocarbonyl-8-fluoro-7-
methyl-4-(1-phenyi-1-carboxy)methoxyquinoline in trifluoroacetic acid;
2-[1S+(4-(1,1-dimethylethylaminocarbonyl)piperazin-1-yi)carbonyl-3-
carboxypropyljaminocarbonyl-8-fluoro-7-methyi-4-( 1-phenyi-1-
carboxy)methoxyquinoline in trifluoroacetic acld;
241S-{4-(furan-2-yicarbonyt)piperazin-1-yl)carbonyl-3-carboxypropylfjaminocarbonyt-8-fiuoro-7-
methyl-4-{1-phenyl-1-carboxy)methoxyquinoline in trifluoroacetic acid;
2{1S{4-(3-methyiphenyl)piperazin-1-yl)carbonyl-3-(1,1-
dimethytethoxycarbonyl)propyflaminocarbonyl-6-fluoro-7-methyl-4-(1-phenyl-1-
carboxy)methoxyquinoline;
24{15-(4-(3-methyiphenyl)piperazin-1-yl)carbonyl-3-carboxypropyfjaminocarbonyl-8-fluoro-7-
methyl-4-(1-phenyl-1-carboxy)methoxyquinaline in triflucroacetic acid;
2-{15-(4-(phenyl)plperazin-1-yl)carbonyl-3-{1, 1-dimethylethoxycarbonyl)propyllaminocarbonyl-
6-fluoro-7-methyt-4-(1-phenyl-1-carboxy)methoxyquinoline; and
2-{1S-{4{phenyl)piperazin-1-yl)carbonyl-3-carboxypropyllaminocarbonyt-8-fluoro-7-methyl-4-
(1-phenyl-1-carboxy)methoxyquinoline in trifiuoroacetic acid.

15. A phamacsutical composition useful in treating a mammal having a disease-
state characterized by thrombotic activity, which composition comprises a pharmaceutically
acceptable excipient and a compound of formula (i):

R
(Ts m 9 Te d | R,
/ N J 0
R'—N —\N \N #
\_/ Rz 0

wherein:

m and n are indapendently 1 to 4;

R' is hydrogen, alkyl, carboxyalkyl, aryl, aralkyl, alkyicarbonyl, aryloxyalkyicarbonyl,
carboxyalkyicarbonyl, alkoxycarbonylalkylcarbonyl, atkoxycarbonylalkyl, alkoxycarbonyl,
arylcarbonyl, aryloxycarbonyl, aralkoxycarbonyl, cycloalkyicarbonyi, haloalkoxycarbonyl,
aminocarbonyl, monoalkylaminocarbonyl, dialkylaminocarbonyl,
alkoxycarbonylaminocarbonyl, or heterocyclyicarbonyl;

R? is hydrogen, alkyl, aryl, aralkyl, alkyisulfonylalkyl, aralkoxyalkyl, hydroxyalkyl, aminoatkyl,
haloalkylsulfonylaminoalkyl, carboxyalkylthioalkyl, alkoxycarbonylalkyithioalkyl,

T2
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«carboxyalkyl, (carboxy)(hydroxy)alkyl, carboxyalkoxyalkyl, alkoxycarbonylalkyl, 654
aralkoxycarbonylaliyl, carboxyalkoxycarbonylalkyl, alkoxycarbonylalkoxycarbonylalkyl,
aminocarbonylatkyl, aratkoxycarbonylaminoalkyl,
alkoxycarbonylalkylaminocarbonylalkyl, carboxyalkylaminocarbonylalkyl,
(alkoxycarbonylalkyl){alkyl)aminocarbonylalkyl, (carboxyaikyl)(alkyl)aminocarbonylalkyl,
or heterocyciytaikyl; :

R’ Is aryl or aryloxy each independently optionally substituted by one or more substituents
selected from the group consisting of alkyl, halo, haloalkyl, cyano, nitro, tetrazolyl,
-R-OR’, -R*-C{O)OR’, -R*-C(OIN(R");, -R*-C(O)R’, -R*-N(R")2, -R*N(R)C{O)R’,
-R.N(R")C(O)OR", -RE-N(R")-S(0)R’, and -R*-CIN(R"):}-C(O)OR’;

or R* is aralky! or aralkoxy, wherein the alky! radical in the aralkyl or aralkoxy substituent is
optionally substituted by one or more substituents selected from the group consisting of
halo, cyano, nitro, -R"-OR’, -R*-C(0)OR’, -R*-C(O)N(R");, -R*-C{O)R’, -R*N(R")z.,
R*-N(R)C(O)R’, and -R*-N(R")C(O)OR"), and wherein the ary! radical In the aralkyl or
aralkoxy substituent is independently optionally substitufd by one or more substituents
selected from the group consisting of alkyl, halo, haloalkyl, cyano, nitro, tetrazolyl,
-R*-OR’, -R*-C{O)OR’, -R*-C(O)N(R")2, -R*-C(O)R’, -R®-N(R")z, -R*N(R")C(O)R’,
-R-N(R")C(O)OR®, -R*-N(R")-8(0)R’, and -R*-CIN(R’);}-C(O)OR";

each R* is independently selected from the group consisting of hydrogen, alky!, alkoxy,
aralkoxy, halo, haloalkyl, haloalkoxy, hydroxy, cyano, alkyithio, carboxy, alkoxycarbonyl,
aminocarbonyl, alkylcarbonyl, nitro, amino, monoalkylamino, dialkytamino,
carboxyalkylamino, alkyicarbonylamino, di{alkyicarbonyl)amino, hydroxyalkyl,
dialkylaminoalkyl, carboxyalkoxy, alkoxycarbonylalkoxy, dialkylaminoalkoxy, and
heterocyclylalkoxy,

each R’ is independentiy selected from the group consisting of hydrogen, alkyl, hydroxyalkyi,
aralkyl, carboxy, alkoxycarbonyl, aralkoxycarbonyl, carboxyalkyl, and
alkoxycarbonylalkyt;

R® Is hydrogen, alkyl, carboxyalkyl, or alkoxycarbonylalky;

each R’ is hydrogen, alkyl, aryl, aralkyl, or haloalkyl;

each R® is a bond or a straight or branched alkylene chain; and

each R” Is hydrogen, alkyl, aralkyl or haloalkyt;

as a single stereoisomer, a mixture of individual sterecisomers, or a racamic mixture;

or a pharmaceuticaily acceptable salt thereof.
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16. A method of treating a disease-state characterized by thrombotic activity, which
method comprises administering to a mammal having a disease-state characterized by
thrombotic activity a therapeutically effective amount of a compound of formula (1):

(TS)'“ i (H
R'——N/- _\N
_/
wherein:
m and n are independently 1 to 4;

R' is hydrogen, aliyl, carboxyalkyl, aryt, aralkyl, alkyicarbonyl, aryloxyalkylcarbonyl,
carboxyalkyicarbanyl, alkoxycarbonylalkylcarbonyl, alkoxycarbonytaliyl, alkoxycarbonyl,
arylcarbonyl, aryloxycarbonyl, aralkoxycarbonyi. cycloalkyicarbonyt, haloalkaxycarbonyl, -
aminocarbonyl, monoaikylaminocarbonyl, dialkylaminocarbonyl,
alkoxycarbonylaminocarbonyl, or heterocyclylcarbonyl;

R? is hydrogen, alky!, aryl, aralkyl, alkyisulfonylalkyl, aralkoxyalkyl, hydroxyalkyl, aminoalkyl,
haloalkyisulfonylaminoalkyl, carboxyalkyithioalkyl, alkoxycarbonylalkylthioalkyl,
carboxyalkyl, (carboxy){hydroxy)alkyl, carboxyalkoxyalkyl, alkoxycarbonylaikyl,
aralkoxycarbonylalkyi, carboxyalkoxycarbonylalkyl, alkoxycarbonylalkoxycarbonylalkyl,
aminocarbonylaikyl, aralkoxycarbonylaminoalkyl,
alkoxycarbonytalkylaminocarbonylalkyl, carboxyalkylaminocarbonylaliyl,
{alkoxycarbonylalkyl)}(alkyl}aminocarbonylaikyl, (carboxyaikyl){alkyl}aminocarbonyialkyl,
or heterocyclylalkyl;

R® Is aryl or aryloxy each independently optionally substituted by one or more substituents
salected from the group consisting of alkyl, halo, haloalky!, cyano, nitro, tetrazotyl,
-R-OR’, -R*-C(O)OR’, -R™-C{O)N(R")a. -R*-C(O)R, -R*-N(R"),, -R™-N(R"IC{O)R’,
R-N(R')C(O)OR®, -R*-N(R")-S(0)R’, and -R*-C[N(R"11]-C(O)OR;

or R*Is aralkyl or aralkoxy, wherein the alkyl radical in the aralkyl or aralkoxy substituent is
optionally substituted by one or more substituents selected from the group consisting of
halo, cyano, nitro, -R%-OR’, -R*-C(O)OR’, -R®-C(O)N(R");, -R*-C(O)R’, -R*-N(R").,
-R-N(R")C(O)R’, and -R"-N(R")C(O)OR"), and wherein the aryl radical in the aralkyl or
aralkoxy substituent is independently optionally substituted by one or more substituents
selected from the group consisting of alkyl, halo, haloalkyl, cyano, nitro, tetrazolyl,
-R%-OR’, -R*-C{O)OR’, -R*-C{O)N(R"),, -R*-C(O)R’, -R*:-N(R"),, -R*-N(R")C{O)R,
R-N(RT)C(O)OR®, -R*-N(R")-S(0)-R’, and -R*-C[N(R"),}-C(O)OR’;
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each R* is independently selected from the group consisting of hydrogen, alkyl, alkoxy, ‘65
aralkoxy, halo, haioalkyl, haloatkoxy, hydroxy, cyano, alkyithio, carboxy, alkoxycarbonyl,
aminocarbonyl, alkyicarbonyl, nitro, amino, monoatkylamino, dialkylamino,
carboxyalkylamino, alkyicarbonylamino, di{alkylcarbonyl)amino, hydroxyalkyl,
dialkylaminoalkyl, carboxyalkoxy, alkoxycarbonylalkoxy dialkylaminoalkoxy, and
heterocyclylalkoxy,

each R’ is independently selected from the group consisting of hydrogen, alkyl, hydroxyalkyi,
aralkyl, carboxy, alkoxycarbonyl, aralkoxycarbonyl, carboxyalkyl, and
alkoxycarbonylalkyl;

R* is hydrogen, alkyl, carboxyalkyl, or alkoxycarbonylalkyt;

sach R’ is hydrogen, alkyl, aryl, aralkyl, or haloalky!;

each R® Is a bond or a straight or branched alkylene chain; and

each R’ is hydrogen, alky), aralkyl or haloalkyi;

as a single stereolsomer, a mixture of individual stereolsomers, or @ racemic mixture;

or a pharmaceutically acceptable salt thereof.

WO 2004/052366 PCT/US2003/039079

17. A compound of formula (Ul):

| —(R“).. )]
R‘—N \
wherein:

m and n are independently 1 to 4;

R is hydrogen, alkyl, carboxyaliyl, aryl, aralkyl, alkylcarbonyt, aryloxyalkylcarbonyl,
carboxyalkylcarbonyi, alkoxycarbonylatkyicarbonyl, alkoxycarbonylalkyl, alkoxycarbonyl,
aryicarbonyl, arylaxycarbonyl, aratkoxycarbonyl, cycioalkyicarbonyl, haloalkoxycarbonyt,
aminocarbonyl, monoalkylaminocarbonyi, dialkylaminocarbonyl,
alkoxycarbonylaminocarbonyl, or heterocyclylcarbonyl;

R? is hydrogen, alkyl, aryl, aralkyl, alkyisulfonylalkyl, aralkoxyalkyl, hydroxyalkyl, aminoaikyl,
haloalkylsulfonylaminoalkyl, carboxyalkyithioalkyl, alkoxycarbonylalkyithioalkyl,
carboxyalkyl, (carboxy}hydroxy)alkyl, carboxyalkoxyalkyl, alkoxycarbonylalkyl,
aralkoxycarbonylalkyl, carboxyalkoxycarbonylalkyl, alkoxycarbonylatkoxycarbonylalkyl,
aminocarbonylalkyl, aralkoxycarbonylaminoalkyl,
alkoxycarbonylalkylaminocarbonylatkyl, carboxyalkylaminocarbonyialkyl,
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(alkoxycarbonylalkyi)(alkyl)aminocarbonylalkyl, (carboxyalkyl)(alkylyaminocarbonylalkyi,
or heterocyclylalkyl;

R® is heteroaryl optionally substituted by one or more substituents selected from the group
consisting of alkyl, halo, haloalkyl, cyano, nitro, tetrazolyl, -R*-OR’, -R"-C(O)OR’,
-RE-C{O)N(R")2, -R*-C(O)R’, -R*N(R")2, -R*N(R")C(O)R’, -R*-N(R"YC(O)OR",
-R*-N(R")-S(0)R’, and -R*-C[N(R");]-C(O)OR";

or R* is heteroarylalkoxy, wherein the alkoxy radical in the heteroarylalkoxy substituent is
optionally substituted by one or more substituents selected from the group consisting of
halo, cyano, nitro, -R*-OR’, -R*-C(O)OR’, -R*-C{ON(R),, -R*-C(O)R’, -R -N(R"),,
-R*-N(RC(OIR’, and -R*-N(R")C(O)OR®), and wherein the heteroary! radical in the
heteroarylalkoxy substituent is independently optionally substituted by one or more
substituents selectad from the group consisting of alkyl, halo, haloalkyl, cyano, nitro,
tetrazolyl, -R®-OR’, -R-C(O)OR, -R-C(O)N(R"),, -R*-C(O)R’, -R*-N(R")..
-RE-N(RTICIOIR’, -RE-N(RT)C(O)OR®, -R*-N(R')-S(0)-R’, and -R*-C{N(R").J-C(O)OR";

sach R' is Independently selected from the group consisting of hydrogen, alkyl, alkoxy,
aralkoxy, halo, haloalky!, haloalkoxy, hydroxy, cyano, alkyithio, carboxy, alkoxycarbonyt,
aminocarbonyl, alkyicarbonyl, nitro, amino, monoalkylamino, dialkylamino,
carboxyalkylamino, alkylcarbonytamino, di(alkylcarbonyl)amino, hydroxyalkyl,
dlalikytaminoalky!, carboxyalkoxy, alkoxycarbonylatkoxy, dialkylaminoalkoxy, and
heterocyciylalkaxy;

each R’ Is independently selected from the group consisting of hydrogen, alkyl, hydraxyalkyt,
aralkyl, carboxy, alkoxycarbonyl, aralkaxycarbonyi, carboxyalkyl, and
alkoxycarbonylalkyi;

R® is hydrogen, alkyl, carboxyalkyl, or alkoxycarbonylalicyt;

each R’ is hydrogen, alkyl, aryl. aralkyl, or haloalky!;

each R® is a bond or a straight or branched alkylene chain; and

each R’ is hydrogen, alkyl, aralky! or haioalky!;

as a single stereolsomer, a mixture of individual sterecisomers, or a racemic mixture;

or a pharmaceutically acceptable salt thereof.

18.  The compound of Claim 17 wherein:
mis 1;
nis 1or2;
R' is hydrogen, aryl, aralkyl, or alkoxycarbonyi;
R? is hydrogen, carboxyalkyl, alkoxycarbonylalkyl or aralkoxycarbonylalkyl;
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R? is heteroary! optionally substituted by one or more substituents selected from the group -
consisting of alkyl, halo, haloalkyl, -R°-OR’, -R%-C(0)OR’, -R®-C(O)N(R"),, and
R-NR"); -

each R* is independently selected from the group consisting of hydrogen, alkyl, alkaxy, halo,
haloalkyl, amino, monoalkylamino, or dialkylamino;

R® is hydrogen;

R® is hydrogen;

each R’ is hydrogen, alkyl, ary!, aralkyl, or haloalkyl; and

each R’ is a bond or a straight or branched alkylene chain.

19.  The compound of Claim 18, namely, 2-{1S-(4-(ethoxycarbonyl)piperazin-1-
yl)carbonyt-3-carboxypropyllaminocarbonyl-4-{1,2,3 4-tetrahydroisoquinolin-2-yl)quinoline in
trifluoroacetic acid.

20. The compound of Ciaim 17 wherein:

mls1;

nisior2;

R' is hydrogen, aryl, aralkyl, or alkaxycarbony;

R? is hydrogen, carboxyalkyl, alkoxycarbonylalkyl or aralkoxycarbonylalkyl;

R? is heteroarylalkoxy, wherein the alkaxy radical in the heteroarylalkoxy substituent is
optionally substituted by one or more substituents selected from the group consisting of
halo and -R"-C(O)OR’, and wherein the heteroaryt radical in the heteroarylalkoxy
substituent is independently optionally substituted by one or more substituents selected
from the group consisting of alkyi, halo, haloalkyl, -R°-OR’, -R°-C(O)OR’,
-RE-C(ON(R")2, and -R*-N(R");;

each R is independently selected from the group consisting of hydrogen, alkyl, alkoxy, halo,
haloalkyl, amino, monoalkylamino, or dialkylamino;

R® is hydrogen;

R® is hydrogen;

each R’ is hydrogen, alkyl, aryl, aralkyl, or hatoalkyt; and

each R’ is a bond or a straight or branched alkylene chain.

2t.  The compound of Claim 20 selected from the group consisting of the following:

21 S-(4-{ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyljJaminocarbonyl-4-(5-
methylisoxaxol-3-yl)methoxyquinoline in trifluoroacetic acid;
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2-[1S-(4-(ethoxycarbonyi)piperazin-1-yl)carbonyl-3-carboxypropyflaminocarbonyl-4-{2-
methylthiazoH4-yl)methoxyquinoline in trifluoroacetic acid;

2-[1S-(4-(ethoxycarbonyl)piperazin-1 —yl)carbonyl-a-memc;xymrbonylpmpyl}aminocarbonylﬁL
phenyi-1-ethoxycarbonyl-1-chioro)methoxyquinoline;

2-{1-(4-(ethoxycarbonyl)piparazin-1-yi)carbonyl-3-carboxypropyllJaminocarbonyl-7-methyl-8-
fluoro-4-(1-carboxy-1-thien-3-yi)methoxyquinoline in trifluoroacetic acid;

241 5-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyfjaminocarbonyl-8-chloro-7-
methy-4-(5-methylisoxazol-3-yl)methoxyquinoline; and

2 1<{4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyllaminocarbonyl-6-chioro-7-
methyl-4-(2-methyithiazoi-4-yl)methoxyquinoline in trifiuvoroacetic acid.

22. A pharmaceutical compasition usefud in treating a mammat having a disease-
state characterized by thrombotic activity, which composition comprises a pharmaceuticaily
accaptable excipient and a compound of formula (ll)‘

R e
‘ ’ & m

R‘l

wherein:

m and n are Independently 1 to 4,

R' is hydrogen, alkyl, carboxyalkyl, aryl, aralkyl, alkylcarbonyl, aryloxyalkylcarbonyl,
carboxyalkylcarbonyl, alkaxycarboniylalkyicarbonyl, alkoxycasbonylalkyl, akoxycarbonyl,
arylcarbonyl, aryloxycarbonyl, aralkoxycarbonyl, cycioalkyicarbonyl, haloalkoxycarbonyl,
aminocarbonyl, monoalkylaminocarbonyl, dialkylaminocarbonyi,
alkoxycarbonylaminocarbonyi, or heterocyclylcarbonyl;

R is hydrogen, alkyl, aryl, aralkyl, alkylsulfonylalkyl, aralkoxyalkyl, hydroxyaikyl, aminoalky!,
haloalkyisuifonylaminoalkyl, carboxyalkyithicalkyl, alkoxycarbonyla‘kyfthioalkyl,
carboxyalkyl, (carboxy){hydroxyjalkyl, carboxyalkaxyalkyl, alkoxycarbonylalkyl,
aralkoxycarbonylalkyl, carboxyalkoxycarbonylalkyl, alkoxycarbonylalkoxycarbonytaikyl,
aminocarbonylalkyl, aralkoxycarbonylaminoalkyl,
alkoxycarbonylalkylarmninocarhonylalkyl, carboxyalkylaminocarbonylalkyl,
{alkoxycarbonylalkyl){alkyl)aminocarbonylalkyl, {carboxyalkyl){alkyi)aminocarbonylalkyl,
or heterocyclylatkyl;

R? is heteroaryl optionally substituted by one or more substituents selected from the group
consisting of alkyl, halo, haloalkyl, cyano, nitro, tetrazolyl, -R*-OR’, -R®-C(O)OR’,
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-RE-C(O)N(R');, -R*-C{O)R’, -RE-N(R");, -R -N(R")C(O)R’, -R*-N(R")C(O)OR",
-R™-N(R")-S(0)-R’, and -R.-C|N(R");]-C(O)OR";

or R’ is heleroarylalkoxy, wherein the alkaxy radical in the heteroarytalkoxy substituent is
optionally substituted by ane or more substituents selected from the group consisting of
halo, cyano, nitro, -R*OR’, -R%-C(O)OR’, -R°-C{O)N(R")z, -R*-C(O)R’, -R*-N(R"),.
R N(RTIC(O)R’, and -R"-N(R")C(0)OR"®), and wherein the heteroary! radical in the
heteroarytalkoxy substituent is independently optionally substituted by one or more
substituents selected from the group consisting of alkyl, halo, haloalkyl, cyano, nitro,
tetrazolyl, -R*-OR’, -R*-C(0)OR’, -R*-C(O)N(R")z, -R*-C(O)R’, -R®-N(R")z,
R-N(RTIC(O)R!, -RE-N(RIC(OJOR?, -R°-N(R")-S(0)-R’, and -R*-CIN(R"),}-C(O)OR;

each R is independently selected from the group consisting of hydrogen, alkyl, alkaxy,
aralkoxy, halo, haloalkyl, haloalkoxy, hydroxy, cyano, alkylthlo, carboxy, alkaxycarbonyl,
aminocarbonyl, alkyicarbonyl, nitro, amino, monoalkylamino, dialkytamino,
carboxyalkylamino, alkylcarbonylamino, di(alkylcarbonyl)amino, hydroxyalkyi,
dialkytaminoalkyl, carboxyalkoxy, alkoxycarbonylalkoxy, dialkylaminoalkoxy, and
heterocyclylalkoxy;

each R® is independently selected from the group consisting of hydrogen, alkyl, hydroxyalkyl,
aralkyl, carboxy, alkoxycarbonyl, aralkoxycarbonyl, carboxyalkyl, and
alkoxycarbonylalkyt;

R? is hydrogen, alkyl, carboxyalkyl, or alkaxycarbonytalkyl;

each R’ is hydrogen, aikyi, aryl, aralky, or haloalky;

each R Is a bond or a straight or branched alkylene chaln; and

each R" is hydrogen, alkyl, araikyl or haloalkyl;

as a single sterecisomer, a mixture of individual sterecisomers, or a racemic mixture;

or a pharmaceutically acceptable salt thereof.

23. A method of treating a disease-state characterized by thrombotic activity, which
method comprises administering to a mammal having a disease-state characterized by
thrombotic activity a therapeutically effective amount of a compound of formula (li):

R3

®), 0 R YN

| | —R% M
N
R‘—-N/- —\N NN #
\n_/ LU |

wherein:
m and n are independently 1 to 4;
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R' is hydrogen, alkyl, carboxyalkyl, aryl, aralkyl, alkyicarbonyl, aryloxyalkyicarbonyl,
carboxyalkylcarbonyl, alkoxycarbonylalkylcarbonyl, alkoxycarbonylalkyl, alkoxycarbonyl,
aryicarbonyt, aryloxycarbonyl, aralkoxycarbonyl, cycloalkylcarbonyl, haloalkoxycarbonyl,
aminocarbonyl, monoalkylaminocarbonyl, diatkylaminocarbonyl,
alkoxycarbonylaminocarbonyl, or heterocyclyicarbonyl;

R? is hydrogen, alkyl, aryl, aralkyl, alkylsulfonylalkyl, aralkoxyaikyl, hydroxyalkyl, aminoalkyl,
haloalkyisulfonylaminoaikyl, carboxyalkyithloalkyl, alkoxycarbonylalkyithioalkyl,
carboxyalkyl, (carboxy)(hydroxy)alkyl, carboxyalkoxyalkyl, alkoxycarbonyialkyl,
aralkoxycarbonylalkyl, carboxyalkoxycarbonylalkyl, alkoxycarbonylalkaxycarbonylalkyi,
aminocarbonylalkyl, aralkoxycarbonylaminoalkyl,
alkoxycarbonylalkylaminocarbonylalkyl, carboxyalkylaminocarbonylalkyl,
(alkoxycarbonylalkyl)alkyl)aminocarbonylalkyl, (carboxyalkylXalkyl)aminocarbonytalkyl,
or heterocyclylalkyl;

R* Is heteroaryl optionally substituted by one or more substituents selected from the group
consisting of alkyl, halo, haloalkyl, cyano, nitro, tetrazolyl, -R*-OR’, -R®-C{O)OR’,
-R*-C(O)N(R")z, -R®-C(O)R", -R®-N(R");, -R°-N(R")C(O)R", -R*-N(R")C(O)OR",
-R-N(R")-S(0)~R’, and -R®-C[N(R");]-C(O)OR";

or R® is heteroarylalkoxy, wherein the alkoxy radical In the heteroarylalkoxy substituent is
optionally substituted by one or more substituants selected from the group consisting of
halo, cyano, nitro, -R*-OR’, -R*-C(0)OR’, -R*-C{O)N(R")a, -R®-C(O)R’, -R*-N(R")2.,
-R*-N(R")C(O)R’, and -R*-N(R")C{O)OR"), and wherein the heteroaryl radical in the
heteroarylaikoxy substituent is independently optionally substituted by one or more
substituents selected from the group consisting of alkyl, halo, haloalkyl, cyano, nitro,
tetrazolyl, -R*-OR’, -R*-C(O)OR’, -R-C{O)N(R")a, -R-C(OIR’, -RON(R")z.
-R*-N(R")C(O)R’, -RE-N(R")C(O)OR®, -R*-N(R)-S(0)=-R’, and -R*-CIN(R");}-C{O)OR":

each R is independently selected from the group consisting of hydrogen, alkyl, alkoxy,
aralkoxy, halo, haloalkyl, haloalkoxy, hydroxy, cyano, alkyithio, carboxy, alkoxycarbonyl,
aminocarbonyl, alkylcarbonyl, nitro, amino, monoalkylamino, diatkylamino,
carboxyalkylamino, alkylcarbonylamino, di{alkylcarbonyi)amino, hydroxyalky,
dialkylaminoalkyl, carboxyalkaxy, alkoxycarbonylalkoxy, dialkylaminoalkoxy, and
heterocyclylaikoxy;

each R’ is independently selected from the group consisting of hydrogen, alkyl, hydroxyalkyl,
aralkyl, carboxy, alkoxycarbonyl, aralkoxycarbonyl, carboxyalkyl, and
akoxycarbonylalky;

R? is hydrogen, alkyl, carboxyalkyl, or alkoxycarbonylalky);

each R’ is hydrogen, alkyl, aryl, aralkyl, or haloalky!;
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. 667
each R" Is a bond or a straight or branched alkylene chain; and

each R® Is hydrogen, alkyl, aralkyl or haloalkyl;
as a single sterecisomer, a mixture of individual sterecisomers, or a racemic mixture;

or a pharmaceulticaily acceptable salt thereof.
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APOSTILLE

(Convention de La Haye du 5 octobre 1961)

. Country: United Siales of America

This public document

2. has been signed by MARY ANN J. FLORES
3. acting in the capacity of Notary Public, State of California
4. bears the seal/stamp of MARY ANN J. FLORES, Notary Public,

NP-24 A (REV. 4-05)

© ® N & O

State of California

CERTIFIED
At Sacramento, California
the 8th day of July 2005
by Deputy Secretary of State, State of Califomnia
No. 246717
Seal/Stamp:

10. Signature

Secretary of State
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State of Callfomia

County of __ LA M W
On QMM before me,

personally appoarad

ﬁ.pomonally known o me

O proved to me on the basis of satisfactory evidence
to be the person(s) whose nameq(s) la/are subacribed
to the within instrument and acknowledged to me that
he/shafthey executed the same In hiaher/their
authorized capacity(les), and that by hishentheir
signature{s) on the instrument the person(s), or the
entity upon behalf of which the person(s) acted,
aexecuted the instrument.

Wi my hand ang official s
Piaou Nolary Sesl Above
Bignature of
OPTIONAL
mmmmummwmummmm mlying on the documernt
and could prevent fraudulent removal meattachmeant of this form v another documenn.
Description of Attached Document (
Title or Type of Document: dﬂ,{_ﬁw SR/Y343 M
Document Date: Number of Pages:
Signer{s) Othar Than Named Above:
Capacity{les) Claimed by Signer(s)
Signer's Name: Signer's Name:
O Individual O Individual
O Corporate Officer — Title(s): O Corporate Officer — Title{s):
O Partner — [ Limited ] Qenemal : I H“‘ I‘H il O Partner — [ Umited {J General TR E T
O Atiomey In Fact 1.,,,,.,.,. O Attomey in Fact SERER
O Trustee ) O Trustee op ofthimd here
. O Guardian or Conservator O Guardian or Conservator
O Other: O Other:
»
“w Signeris Representing: ___ Signer Is Representing:

emmmw-wmum PO, Box 202 » GI-HI'II.GA 91313-02 Itmm No. 5607 Reardar: Cal Tol-Free 1-800-570-8827



APOSTILLE

(Convention de La Haye du 5 octobre 1961)

Country: United States of America
This public document

2. has been signed by CINDY LOU STEWART

NP-24 A (REV. 4-08) -

© O N O o

3. acting in the capacity of Notary Public, State of Califomia
4. bears the seal/stamp of CINDY LOU STEWARYT, Notary Public,

State of Califomia
CERTIFRED

At Sacramento, California

the 8th day of July 2005

by Deputy Secretary of State, State of Califomnia
No. 246719

Seal/Stamp:

10. Signature

Secretary of State




ALIF RNIA ALL-PURPOSE ACKNOWLEDGMENT

State of Callforni
County of

On szﬁm

personally appeared

OPTIONAL

Though the information befow Iz not required by iaw, nmmuﬁuﬁhnmm’ﬁgmmw
and couid prevent fraudulent removal and

}Xpersonally known to me

O provad to me on the basis of satisfactory evidence
to be the person(s) whose name(s) is/are subscribed
to the within instrument and aciknowledged to me that
he/shafthay executed the same in his/heritheir
authorized capacity(ies), and that by hismherftheir
signature(s) on the Instrument the person(s), or the
entity upon behalf of which the person(s) acted,

executed the instrument.

WITN ESS my hand

WCMM

rexttachmant of this form o another documennt.

gl g aﬁ?n‘.ﬁ“ﬂmm 521438 Lslondes)

Document Date:

Number of Pages: /

Signer{s) Cther Than Named Above:

Capacity(les) Claimed by Signer{s)
Signer's Name:

O Individual
O Corporate Officer — Titla(s):

O Partner — 0O Umited (0 General

00 Atomey in Fact Top of thuT e

O Trustes
O Guardian or Conservator
O Other.

Signer |& Represanting:

Signer's Name:

O Individual
O Corporate Officer — Tile({s):

O Partner— O Umited O General
O Atiomey In Fact

0O Trustee

O Guardlan or Conservator

O Other

Signer ls Representing:

Top of thumb

here

ommmm-mmuu P.O. B 2408 « Chtsworth, CA $1313-MR fhaen No. 3907 Reorder: Call Tell-Frea 1-800-876-0007




APOSTILLE

(Convention de La Haye du 5 octobre 1981)

1. Country: United States of America
This public document

2. has been signed by AMY RIOS

3. acting in the capacity of Notary Public, State of California

4. bears the seal/stamp of AMY RIOS, Notary Public,
State of California

CERTIFIED
5. At Sacramento, Califomia
6. the 8th day of July 2005
7. by Deputy Secretary of State, State of California
8. No. 246716
9. Seal/Stamp:

10. Signature
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avidence

to be the person(s) whose name(s) ia/am.
subscribed to the within Instrument and
acknowledged to me that he/shaihey executed
the same In his/hathelr~ authorized
capacity(las), and that by his/kesmheir
signature(s) on the instrument the person(e), or
the entity upon behalf of which the person{s)}
acied, executad the instrument.

WITN andofﬂﬁlsnl

OPTIONAL
Though the information below ks not required by law, # may prove valushbie 1o parsons relying on the document and could prevent
fraucklori romovel and reatischment of this form o another document.

Description of Altached
Tiie or Type of Document:

Capaclty(les) Claimed by Signer
Signar's Name:

Sl el b
-

(ﬁ Individual

Comporate Officer — Title{s):

O Partner — [ Limited £] Genaral
O Attomey-In-Fact

O Trustee

O Guardian or Conservalor

O Cther:

Signer Is Representing;__ ==
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SECRETARY OF STATE

{Convention de La Haye du 5 octobre 1961)

1. Country: United States of America
This public document

i

APOSTILLE
2. has been signed by AMY RIOS

« 3. acting in the capacity of Notary Public, State of Califomia

4. bears the seal/stamp of AMY RIOS, Notary Public,
State of California

CERTIFIED
5. At Sacramento, California
6. the 8th day of July 2005
7. by Deputy Secrelary of State, State of Califomia
8. No. 246715
9.

10. Signature

Secretary of State
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OAI.IFOHHIA ALL-PURPOSE AGKIIWI.EDGI!HT

State of Califomnia

County of &M Mi
mﬁé Q&Wb’ belmme % RW‘ NWM@ .
ll..

'rlndtl-u.l.. .-n-.hvw

personally appeared

l-ndlr-w

pamnallyluwnhme
O p
evidanes

to be the personfe) whose name(s} is/are
subscribed to the within Inetrument and
acknowledged to me that ha/shedhey executed
the eame In hiefensthelr authorized
capacity(fesy, and that by his/heniheis
signaturefey on the instrument the person(s}, or
the entity upon behalf of which the person{®)
acted, executed the Ingirument.

WITNESS and official seal.

OPTIONAL

Mmmmummwn X may prove valuable io psrsons relying on the docume st and could prevent
and reatiachment of this form o enother docasnant.

Description of Athehed

Title or Type of Docu uu ﬁw

Document Date: Number of Pages: -L

Signer(s) Other Than Named Above: _MW

Capacity(les) Claimed by Signer
SigmﬂNm:Am_Z_ NN

Individuai
Corporate Officer — Tile(s):
O Puartner — O Limited ] General

Signer la Represanting.

© 1990 Naionsl Nolwy Associsiion = ﬂﬁﬁhhl.l'ﬂ.l.lll ﬂ_‘ll.Gll‘ll‘ll“ -l.l'-lﬂ-l.lll Prod. No. 807 Rxcier: Call Toll-rew 1-000-870-0037



APOSTILLE

(Convention de La Haye du 5 ociobre 1961)

1. Country: United Stales of America
This public document

2. has been signed by MARY ANN J. FLORES
3. acting in the capacity of Notary Public, State of California

4. bears the seal/stamp of MARY ANN J. FLORES, Notary Public,
State of Califomia

CERTIFIED

At Sacramento, Califomia

the 8th day of July 2005

by Depuly Secretary of State, State of California
No. 246718

© ® N &

10. Signature

t.\\z‘

g 9! !a; < 2
Secretary of S
o8P s sarre [0
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ALIFORNIA ALL-PURPOSE ACKN WLEDGMENT

State of California

County of Md &5742.

on Qliumt 3/, 2005’

personally appeared

before me,

#personally known to me

(1 proved to me on the basis of satisfactory evidence
to ba tha person({s) whose name({s)-a/are subscribed
to the within instrument and acknowledged 0 me that
he/eha/they executed the same (n -haMer/thelr
authorized capacity(iea), and that by -hisher/their
signatura(s) on the instrument the person(s), or the
entity upon behalf of which the person(s) acted,
exscuted the instrument.

EGAIl.

Piace Nolary Seal Above

OPTIONAL

Though the information balow is not required by iaw, it may prove valuable to pereong relying on the document
and could prevent fraudident removal and reatiachmen of this form 1o another document.

Description of Attached Document b

Title or Type of Documen: /Y34 (MMZ_{; )

Document Date: Number of Pages: /

Signer(s) Other Than Namaed Above:

Capacity(les) Claimed by Signer(s)

Signer's Name: Signer's Name:
O Individual 1 Individual
[0 Corporate Officer — Titie(s): O Corporate Officer — Titia(s):

O Pariner— [ Limited O General
O Attomey in Fact

O Partner — [ Limited ] General
Topoitumb hers | | (1 Attomey in Fact

Top of thumb

O Trustee O Trustes .

O Guardian or Consarvator O Guardian or Consarvator

O Other: O Other: ]
Signer |s Representing: ______ Signer ls Representing:

T T o RS
© 2004 Netional Notary Asseciation « 6350 De Boto Ave., PO Box 3402 » Chalswarih, CA #1313-2408 Rem No. 5007 Feardar: Cal Tol-Free 1-800-079-0887
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COLOMBIA é:la/

DOCUMENTO DE CESION
ASSIGNMENT DOCUMENT

Ellos suscritos,
(I We, the undersigned)

1) BRYANT, Judi
con domicilio en Mill Valley, Califonia, Estados Unidos de América
(domiciled in)

2) BUCKMAN, Brad,
con domicilio en Oakland, Califomnia, Estados Unidos de América

3) ISLAM, imadul
con domicilio en Hercules, California, Estados Unidos de América

4) MOHAN, Raju
con domicilio en Encinitas, Californie

stados Unidos de Amﬁé?ca

4 5) MORRISSEY, Michael d(
con domicilio en Danville, California,

Estados Unjdos de América
8) WEI, Guo, Ping

con domicilio en San Ramon, Califomnia, Estadds.Linidos de América

/7) XU, Wei é%,‘/
con domicilioc en Danvillg, Califomnia, Estados Unidos de América

' 8) YUAN, Shendong
con domicilio en Richmond, California, Estados Unidos de América

declaro que soy ellos inventor/es de la.invencién que lleva el titulo
(declare that I/ We am/are the inventor/s of the invention titled)

2-AMINOCARBONYL-QUINOLINE COMPOUNDS AS PLATELET ADENOSINE
DIPHOSPHATE RECEPTOR ANTAGONISTS

y que he/mos cedido el derecho sobre esta invencién en Colombia, junto con los privilegios
(and that I/ We have assigned my/our rights over this invention in Colombia, together with its
privileges)

y anexidades a favor de SCHERING AKTIENGESELLSCHAFT

(and attachments, to) Berlin, Alemania



DOCUMENTO DE CESION
ASSIGNMENT DOCUMENT

Ellos suscritos,
(I We, the undersigned)

v 1) BRYANT, Judi
con domicilio en alley, Califgfjia, Estados Unidos de América
(domiciled in)

/2) BUCKMAN, Brad, W
con domicilio en Oakiand, California, Estados Unidos de América

3J) ISLAM, Imadul
con domicilio en Harcules, California, Estados Unidos de Ameérica
i

4) MOHAN, Raju
con domicilio en Encinitas, California, Estados Unidos de América

5) MORRISSEY, Michael
con domicilio en Danville, Califomia.ﬁEstados Unidos de América

Y 8) WEI, Guo Ping
con domicilio en S a , Califomnia, Estados Unidos de América

v 7) XU, Wei
con domicilio en Danville, California, Estados Unidos de América

/8) YUAN, Shandoan—
con domicilio en Ri ond, California, EStados Unidos de América

declaro que soy el/los inventor/es de la invencidn que lleva el titulo
{(declare that I/ We am/are the inventor/s of the invention titled)

/
COLOMB/

v¥

2-AMINOCARBONYL-QUINOLINE COMPOUNDS AS PLATELET ADENOSINE

DIPHOSPHATE RECEPTOR ANTAGONISTS

y que he/mos cedido el derecho sobre esta invencién en Colombia, junto con los privilegios
(and that I/ We have assigned my/our rights over this invention in Colombia, together with its

privileges)
y anexidades a favor de SCHERING AKTIENGESELLSCHAFT
{and attachments, to) Berlin, Alemania
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COLOMBIA

672

DOCUMENTO DE CESION
ASSIGNMENT DOCUMENT

El/los suscritos,
(I/ We, the undersigned)

1) BRYANT, Judi
con domicilio en Mill Valley, California, Estados Unidos de Amaérica
(domiciled in)

2) BUCKMAN, Brad,
con domicilio en Qakiand, California, Estados Unidos de América

3) ISLAM, Imadul
con domicilio en He

8, California, Estados Unidos de América
. lal'rl'omia. Estados Unidos de América
5) MORRISSEY, Michael

con domicilio en Danville, Califomnia, Estados Unidos de América

¥ 4) MOHAN, Raju
con domicilio en Encini

8) WEI, Guo Ping
con domicilio en San Ramon, California, Estados Unidos de América

7) XU, Wei
con domicilio en Danville, California, Estados Unidos de América

8) YUAN, Shendong
con domicilio en Richmond, California, Estados Unidos de América

declaro que soy el/los inventor/es de la invencion que lleva el titulo
(declare that I/ We am/are the inventor/s of the invention titled)

2-AMINOCARBONYL-QUINOLINE COMPOUNDS AS PLATELET ADENOSINE
DIPHOSPHATE RECEPTOR ANTAGONISTS

y que he/mos cedido el derecho sobre esta invencién en Colombia, junto con los privilegios

(and that I We have assigned my/our rights over this invention in Colombia, together with its

privileges)
y anexidades a favor de SCHERING AKTIENGESELLSCHAFT

(and attachments, to) Berlin, Alemania
L o
2o ¥ LOU STEWART F
F M Commission B 1348870

SRS  Nots- rublic - Colifornia §

Ny $usDiegaCounty [
- meumau-u.is.m!
Loy ordbormr
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COLOMBIA
¢3°
DOCUMENTO DE CESION
ASSIGNMENT DOCUMENT
Ellos suscritos,
(I/ We, the undersigned)
7 1) BRYANT, Judl
con domicilio en Mill Valley, California, Estados Unidos de América
(domiciied In)

¥ 2) BUCKMAN, Brad,
con domicilio en Oakiand, Callfornia, Estados Unidos de América

£/3) ISLAM, imadul
con domicllio en Hercules, Callfomnia, Estados Unidos de América deadid M

¥ 4) MOHAN, Raju
can domicliio en Encinitas, Callfornia, Estedos Unidos de América

7 5) MORRISSEY, Michael
con domicillo en Danville, California, Estados Unkios de América

v 6) WEI, Guo, Ping
con domiciiio en 6an Ramon, Callfornia, Estados Unidos de América

v ) XU, Wel
con dorpldllo en Danville, Callfornia, Estadas Unidos de América

¥ 8) YUAN, Shendong
con domicilio en Richmond, Callfornia, Estados Unidos de América
deciaro que soy el/los Inventor/es de Ia Invencidn que lieva el titulo
(deciare that IV We am/are the Inventor/s of the invention titied)

2-AMINOCARBONYL-QUINOLINE COMPOUNDS AS PLATELET ADENOSINE
DIPHOSPHATE RECEPTOR ANTAQONISTS

y que he/mos cadido el derecho sobre esta invencién en Colombia, junto con los privilegios
(and that I/ We have essigned my/our rights over this Invention in Colombis, together with its

privileges)
y anexidades a favor de SCHERING NGESELLSCHAFT
(and sttachments, to) Berlin, A}
U&(‘- L
Dr. Seu Dr.Noeske-Jungbl (L

Corporate Patents Corporate Patents
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Urkundenrolle-Nr. R 410/2005

e

63!

Ich habe das Mitwirkungsverbot nach § 3 Abs. 1 Nr. 7 BeurkG erl8utert. Meine Frage, ob eine
Vorbefassung im Sinne der Vorschrift vorliege, wurde verneint.

Die vor mir geleisteten Unterschriften

der Frau Dr. Christisne Noeske-Jungblut geb. Noeske,

geboren am 26. Juni 1957,

und des Herm Dr. Thomas Seu 8,
geboren am 17. September 1963,

- beide von Person bekannt -

des Herrn Imadul Islam,
geboren am 15. Februar 1958,

- ausgewiesen durch Vorlage seines gllitigen Reisepasses Nr. 093531977 -

simtlichst geschifisanshissig in 13353 Berlin, Millerstrafie 178,

beglaubige ich.

Zugleich bescheinige ich aufgrund heutiger Einsicht in die Akten des Handelsregisters beim
Amtsgerichts Charlottenburg zur Geschéiftsnummer HR B 283, daB Frau Dr. Noeske-Jungblut
und Dr. SeuB als Prokuristen gemeinsam zur Vertretung der Schering Aktlenges,e{ls;chaﬂ,

Ejm. berechtigt sind. .
i} |29, Juni 2005

Kostenberechnun . §§ 141, 154 KoatO
Geschilftswert: 12.000,00 €
Beglaubigungsgebiihr §§ 32, 451

Wegegeblhr gem. § 58

Gebiihr fiir die Vertreterbescheinigung gem. § 150
Schreibauslagen §§ 136, 152

P lagen §§ 137, 152

Notar

16

29. Juni 2005

\

Notar

@

”

15,00€
15,00€
13,00 €

‘f'

.
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Apostille
(Convention de La Haye du 5 octobre 1981)

1. Land: Bundesrepublik Deutschland
Diese offentliche Urkunde

2. istunterschriebenvon  Dimiti Rempen

3. in seiner Eigenschaft als Nota-r '

4. sie ist versehen mit dem Siegel
des Notars

Bestitigt
In Berin 6. am 30. Juni 2005

durch den Prasidenten des Landgerichts in Berlin
unter Nr. 9101aE-F. 3088/2005

e

Siegel
10. Unterschrift
L imAufirage
ol ~ )"
) . (Bﬁ-nning)Q

N " Vorsizende Richterin am Landgericht-




[Traduccidén Oficial del Alemdn]

Registro Notarial Nimero R 410/2005

Yo expliqué la prohibiclédn de participacién segiin el Articulo
3 inciso 1 No. 7 de la Ley de Notarlzaclédn. Mi pregunta acerca
de sl existla algin impedimento previo en el sentido de tal

disposicién fue contestada negativamente.

Autentico oficialmente las firmas que apareces anteriormente,
las cuales fueron ejecutadas en mi presencia por
La Seflora Dra. Chrilstiane Noeske-Jungblut,

- apellido de soltera Noeske
naclda el 26 de Junio de 1957,

el Seflor Dr. Thomas Seul,
nacido el 17 de Septiembre de 1963,

-ambos conocidos personalmente por el Notario-

el Sellor Imadul TIslam,
nacido el 15 de Febrero de 1958,

-identificado mediante la presentacién de su pasaporte
vigente No. 093531977~

todos ellos con domicllio comercial en 13353 Berlin,
Milllerstrabe 178.

Al mismeo tiempo, con base en la revisién efectuada el dia de
hoy en las actas del Registro Comerclal del Juzgado Municipal
de Charlottenburg bajo HRB 283, certifico que la Sefiora Dra.
Noeske-Jungblut y el Sefior Dr. Seul en su calidad de Apodera-
dos se encuentran autorlzados para representar conjuntamente a

la compaflia Schering Aktiengesellschaft domiciliada en Berlin.

Berlin, 29 de Junio de 2005

Dimitri Rempen, Notario en Berlin
(Firma y Sello Oficial)

£y

v



Nota de gastos Articulos 141, 154 Disposicidén de Impuestos:

Valor del negocio: 12.000,-- EUROS

Impuesto Articulo 32, 451 15,00 EUROS
Impuesto Articulo 58 15,00 EUROS
Impuesto Articulo 150 13,00 EUROS
Impuesto Articulos 136, 152 2,00 EUROS
Impuesto Articulos 137, 152 4,32 EUROS
I.V.A. 16% 7,89 EUROS

Total: 57,21 EUROS
Berlin, 29 de Junio de 2005

Dimitri Rempen, Notario (firma)

ARPOSTILLA -
{Convenclién de La Haya del 5 de Octubre de 1931)

1. Pais: Repliblica Federal de Alemania

Este documento piblico
2. Ha sido firmado por: Dimitri Rempen . '\3

3. En su calidad de: Notario g
4. Y lleva el sello oficial del: Notario . ..

Confirmado

]
e, .

n!\- H
-‘\"l!

5. En: Berlin

6. El dia: 30 de Junio de 2005

7. Por: El Presidente del Tribunal Regional en Berlin
8. Bajo el No.: 9101 a E-F. 3069/2005

9. Sello: EL PRESIDENTE DEL TRIBUNAL REGIONAL EN BERLIN

10. Firma:
Blinning, Jueza Presidenta en el Tribunal Regional
st 'z‘kg
ADOLF WATZKE
Traduetor Offeial

Res. 2433 Minjusticia
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