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(34} Title: BENZAMIDINE DERIVATIVES SUBSTITUTED BY CYCLIC AMINO ACID OR CYCLIC HYDROXY ACID DERIVA-

TIVES AND THEIR USE AS ANTI-COAGULANTS
(57) Abstract

This invention is directed to
benzamidine derivatives substituted by
cyclic amico acid and cyclic hydroxy
actd derivatives which are useful
as anti-coagulants as represented by
formulae (1}, (II),- (A1D), (IV), (V), (V]),
(VIIy wherein: A is -C(R%)= or -N=; Z!
and Z2 are independently -O-, -N(R%)-,
-8-, -8(0)-, -$(0)z-, or -OCHs-, R2
is -C(NH)NHz, -C(NH)N(H)OR?,
-CINH)N(H)C(O)OR 2,
-CNH)N(H)C(O)R®, -
C(NH)N(H)S(C)R 2, or
-C(NHIN(H)C(O)N(H)R, RT s
-NR®)-(CROHR0))o-R13 (where n is
0 to 4), -O-(CRWRM),-R'3 (where
nis 0 to 4), or -NRR!5; R! and R3
- RY are as defined in the description.
This invention is also directed 1o
pharmaceutical compaositions containing
the compounds of the invention, and
methods of using the compounds to
treat disease-states characterized by
thrombotic activity,
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BENZAMIDINE DERIVATIVES SUBSTITUTED BY CYCLIC AMINO ACID AND
CYCLIC HYDROXY ACID DERIVATIVES AND THEIR USE AS ANTI-COAGULANTS

Field of the Invention

The present invention is directed to monocyclic A-heterocyclics which are substituted by
cyclic amino acid ar cyclic hydroxy acid derivatives, and their pharmaceuticaily acceptable saits,
which inhibit the enzymae, factor Xa, thereby being useful as anti-coagulants. [t also relates to
pharmaceutical compositions containing the derivatives or their pharmaceutically acceptabie salts,

and rnethods of their use.

BACKGROUND OF THE INVENTION

Factor Xa is a member of the trypsin-like serine protease class of enzymes. A one-to-one
binding of factors Xa and Va with caleium ions and phospholipid forms the prothrombinase
complex which converts prothrombin 10 thrombin. Thrombin, in turn, converts fibrinogen to fibrin
which polymerizes to form insoiuble fibrin.

in the coagulation cascade, the prothrombinase complex is the convergent point of the
intrinsic {surface activated) and extrinsic (vessel injury-tissue factor) pathways (Biochemistry
(1991}, Vol, 30, p. 10363; and Ce/f (1988), Vol. 53, pp. 505-618). The model of the coagulation
cascade has been refined further with the discovery of the mode of action of tissue factor
pathway inhibitor (TFPY (Seminars in Hematology (1992), Vol. 29, pp. 1569-161). TFPlis a
circulating multi-domain serine protease inhibitor with three Kunitz-type domains which competes
with factor Va for free factor Xa. Once formed, the binary complex of factor Xa and TFPI
becames a potent inhibitor of the factor Vila and tissue factor complex.

Factor Xa can be activated by two distinct complexes, by tissue factor-Vlla complex on
the "Xa burst” pathway and by the factor iXa-Vllla complex (TENase) of the "sustained Xa"
pathway in the coagulation cascade. After vessel injury, the "Xa burst” pathway is activated via
tissue factor (TF). Up regulation of the coaguiation cascade occurs via increased factor Xa
production via the “sustained Xa” pathway. Down reguiation of the coagufation cascade occurs
with the formation of the factor Xa-TFPi complex, which nat only removes factor Xa but also
inhibits turther factor formation via the "Xa burst” pathway. Therefore, the coagulation cascade
is naturally regulated by factor Xa.

The primary advantage of inhibiting factor Xa over thrombin in order to prevent
coagulation is the focal role of factor Xa versus the multiple functions of thrombin. Thrombin not
only catalyzes the conversion of fibrinogen to fibrin, factor Vili to VIIA, factor V to Va, and
factor XI to Xla, but also activates platelets, is a monocyte chemotactic factor, and mitogen far
lymphocytes and smooth muscle cells. Thrombin activates protein C, the /n vivo anti-coagulant

inactivator of factors Va and Vilia, when bound to thrombomadulin. In circulation, thrombin is
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rapidly inactivated by antithrombin It} (ATIH} and heparin cofactor I (HCIH} in a reaction which is
catalyzed by heparin or other proteoglycan-associated glycosaminogiycans, whereas thrombin in
tissues is inactivated by the protease, nexin. Thrombin carries' aut its multiple cellular activation
functions through a unique "tethered iigand“ thrombin receptor {Celf (1991}, Vol. 64, p. 1057),

5  which requires the same anionic binding site and active site used in fibrinogen binding and
cleavage and by thrombomodulin binding and protein C activation. Thus, & diverse group of in
vivg molecular targets compete to bind thrombin and the subsequent proteolytic events wili have
very diffarent physiological consequences depending upon which cell type and which receptor, -
modulator, substrate or inhibitor binds thrombin.

10 Published data with the proteins antistasin and tick anti-coagulant peptide {TAP)
demonstrate that factor Xa inhibitars are efficacious anti-coagulants (Thrombosis and Haemostasis
{1882}, Vol. 67, pp. '371-376: and Scrence (1890), Val, 248, pp. §93-586).

The active site of factor Xa can be blocked by either a mechanism-baseq' or a tight binding
inhibitor {a tight binding inhibitor differs frorn a mechanism-based inhibitor by the lack aof &

15 covalent link between the enzyme and the inhibitor}. Two types of mechanisrg-based inhibitors
are known, reversible and irreversibie, which are distinguished by ease of hydrolysis of the

I enzyme-inhibitor link (Thrombosis Res (1992), Vol. 67, pp. 221-231: and Trends Pharmacol. Sci.

i (1987), Vol. 8; pp. 303-307). A series of amidino compounds are examptes of tight-binding inhibitors

e { Thrombosis Res. (1980), Vol. 19, pp.339-349). ‘

b Arylsulfonyl-arginine-piperidine-carboxyiic acid derivatives have also been sl;nown to be

- tight-binding inhibitors of thrombin {Biochem. {1984), Val. 23, pp. 85-90), as well as a series of

arylamidine-containing compounds, inciuding 3-amidinophenylaryl derivatives (Thrombosis Res.

{1983}, Vol. 29, pp. 635-642) and bis(amidino)benzy! cycloketanes {Thrombosis Res. {1980}, Vol.
ceon 17, pp. 545-648}. However, these compounds dernonstrate poor selectivity for factor Xa.

ver Related Disclosures

. European Published Patent Application 0 540 051 {Nagahara et al.} deﬁraribes_aromatiu
amidine derivatives which are stated to be capable of showing a strong anticosgulant eﬂect
through reversfb|e inhﬁbition of factor Xa.

30 The synthesis of a,a’-bis{amidinobenzylidene)cycloalkanones end

«,a’-bis{amidina-banzylicycloalkanones is descrived in Pharmazie {1977}, Vol. 32, No. 3,

pp. 141-145. These compounds are disclosed as being serine protease inhibitars.
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This invention is directed to compounds or their pharmaceutically acceptable saits which

inhibit human factor Xa and are therefore useful as pharmacolegical agents for the treatment of

disease-states characterized by thrombotic activity.

Accordingly, in one aspect, this invention provides compounds selected from the group

consisting of the following formulae:

R? R ]
i’ R7
H Rs 3 1 Rﬁ
R R R
X 12 N 22
ol el
| f1en) |
N~ _HN N~ 5
) Y 9 ) .
P R
R’ R7

(vii);

RI

RZ
whersin:
Ais -ClR®)= or -N=;
Z' and Z? are independentty -O-, -N{R%-, -8-, -5(0)-, -5(0},-, or -OCH,;
R' and R* are each independently hydrogen, halo, alkyl, nitro, -OR?, -C{O}OR®,
-C(O)N(R®)R'®, -N{R"R'®, -N(R®)C{OIR®, or -N{H)S{0),R'%;
R? is -C(NHINH,, -CINHIN(H)OR®, -CINHIN(HICIQIQR'?, -CINHIN(H)C{O)R?,
-CINHIN(H)S{O},R'2, or -C(NHINIH}CIOIN(HIR®;

(1},

(tvy,

(viy.
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4.

R¥is hydrogen, halo, alkyl, haloalkyi, nitro, ursido, guanidino, -OR?, -CINHINH,,

-CINHIN(H)OR®, -C{O)N{R®IR'®, -R"'-CICINR)IR'™, -CH{CHICIOIN(RR'™, -N(R%R,
-R"-N(R®IR', -CIDIOR®, -R''-C[O}OR®, -N{R®)CIQIR®, (1,2)-tetrahydropyrimidiny! (optionally
substituted by alkyl), (1,2)-imidazolyl {optionally substituted by alkyl), or (1 .2)-imidazolinyl
{optionally substituted by alkyl);

R* and R® are independently hydrogen, halo, alkyl, haloalky!, nitro, -N(RSJR',

-C{O)YOR®, -C(CHN(R®)R'®, -C{O)N(R®CH,C{0IN{RIR?®, -N(R®)C{OINIR?)R'®, -N(R)CIOIR'®,
or -N{R*)S{0),R"%;

R is -N{R*}-{C(R*{R"*)),-R"* (where n is 0 10 4), -O-(C(RY)(R}),-R" (where n is

0 to 4}, or -N(R'RS;

R® is hydrogen, alkyl or halo;

each R® and R'? is independently hydrogen, alkyl, ary} (optionaily substituted by halo,

R'"is a

alkyl, hydroxy, alkoxy, aralkoxy, amino, dialkylamina, moncalkytamino, nitra, carboxy,
alkoxycarbonyl, aminocarbonyl, monoalkylaminocarbanyl, or diglkylaminocarbonytl), or
aralkyl (optionally substituted by halo, alkyl, aryl, hydroxy, alkoxy, aralkyl, amino,
dialkylamino, monoalkyiamino, nitro, carboxy, alkoxyecarbonyl, aminocarbonyl,
monoalkylaminocarbonyl, or dialkylaminocarbonyl);

straight or branched alkyiene chain;

R'? is alkyl, aryl {optionally substituted by halo, alkyl, hydroxy, alkoxy, aralkoxy,

Risa

amino, dialkylamino, monoatkylamine, nitro, carboxy, alkoxycarbonyl, aminocarbonyi,
monoaikylaminocarbonyl, or dialkylaminocarbonyl), or aralkyl {optionally substituted by
halo, alkyl, aryl, hydroxy, alkoxy, aralkyl, amino, dialkylamino, monoalkylamino, nitro,
carboxy, alkexycarbonyi, aminocarbanyl, monoalkylaminocarbonyl, or
dialkylaminacarbonyi);

maono-, bi- or tri-cyclic carboeyclic ring system containing from 3 to 15 carbon atoms
which may be partially or fully saturated or aromatic, wherein thé carben atoms may be
optionally oxidized and wherein the carbocyclic ring system is substituted by
-(C(H“ltR'”))m-Rj° {where m is O to 4), and is optionally substituted bv' alkyl, aryi, aralkyl,
alkoxy, aryloxy, aralkaxy, halo, haloalkyl, haloalkoxy, hydroxy, -N{R®R'?, -CIOYOR?, or
-CLOIN(ROR'; \

or R' is a mono-, bi- or wri-cyclic heterocyclic ring system containing from 3 to 15 ring members

ineluding carben and 1 to 4 hetero atoms selected from nitrogen, oxygen and sulfur
atoms, wherein the carbon, nitrogen and sulfur atoms may be optionally oxidized and
wherein the heterocyclic ring system may be partially or fully saturated or aromatic and is
substituted by -(CIR)(R')),-R"® (where m is O to 4}, and is optionally substituted by aikyl,
aryl, aralkyl, alkoxy, arylaxy, aralkoxy, halo, haloalkyl, haloalkoxy, hydroxy, -N{R®}R'?,
-C(OJOR?, or -C{OIN(R*R'; '
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R' and R'%, together with the nitragen atern, form a meno-, bi- or tri-cyclic heterocyclic ring
system containing from 3 to 15 ring members including carbon and 1 to 2 additional
hetero atoms selected from nitrogen, oxygen and sulfur atoms, wherein the carbon,
nitregen, or sulfur atoms may be optionally oxidized and wherein the heterocyelic ring
system may be partially or fully saturated or aromatic and is substitutad by )
-{CIR*(R'%],-R"® (where mis O to 4}, and is optionally substituted by alkyl, aryl, aralkyl,
alkoxy, arytoxy, aralkoxy, halo, haioalkyl, haloalkoxy, hydroxy, -N(R®JR', -C(0)OR?, or
-C{OIN(R%R'; and

R' is -CIOIOR® or -C(O)N{R®R™;

provided that when R7 is -N{R®}-{C[R°}R'%} -R'® (where n is 0), R' can not be phenyl, naphthyl
or piperidinyl substituted by -C(Q)OR®; when R’ is -O-{CIR*}R'") -R"™ (where n is Q), R
can not be phenyl, naphthyl, piperidinyl or pyrrolidinyl substituted by -C{O)OR%: and when
R” is -N{R'*JR'S, R'* and R'*, together with the nitrogen atom, can not be piparaziny! or
piperidinyl substituted by -C{O}ORE;

as a single stereoisormer ar a mixture thereot; or a pharmaceuticaily acceptable salt thereof.

In another aspect, this invention provides compositions useful in treating a human having
a disease-state characterized by thrombotic activity, which composition comprises a
therapeutically effective amount of a cermpound of the invention as described above, or a
pharmaceuticaily acceptable salt thereof, and a pharmaceutically acceptable axcipient.

in another aspect, this invention prevides a method of treating a human having a
disease-state characterized by thrombotic activity, which method comprises administering to a
human in need thersof a therapeutically effective amount of a compound of the invention as
described above.

In another aspect, this invention provides a methed of treating a human having a
disease-state alleviated by the inhibition of factor Xa, which method comprises administering to a
human in need thereof a therapeutically effactive amount of a compound of the invention as
described above.

In another aspect, this invention provides a method of inhibiting human factor Xa in vitro

or in vivo by the administration of a compound of the invention.

DETAILED DESCRIPTION OF THE INVENTION
Definitions
As used in the specification and appended claims, unless specified to the contrary, the
following terms have the meaning indicated:
“Alkyl" refers to0 a straight or branched chain monavalent or divalent radical consisting
solely of carbon and hydrogen, containing no unsaturation and having from one to six carbon

atoms, e.g., methyl, ethyl, n-propyl, 1-methylethyl {iso-propyl), n-butyl, n-pentyl,
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1,1-dimethylethyl (t-butyl}, and the liks.

"Alkaxy" refars to a radical of the formula -OR, where R, is atkyl as defined above, e.g.,
methoxy, ethoxy, n-prapoxy, 1-methytethaxy {iso-propoxy), n-butoxy, n-pentoxy,
1.1-dimethylethoxy {#-butoxy}, and the like.

. "Alkylene" refers to straight or branched chain divalent radicat cansisting solély of
carbonyl and hydrogen, containing no unsaturation and having from one to six carbon atoms, e.g..
methylene, ethylene, propyiene, n-butylene, and the like.

"Aryl” rafers 10 a phenyl or naphthyl radical.

"Aralkyl" refers to a radical of the formula -R,R, where R, is alkyl as defined above and R,
is aryl as defined above, e.g., benzyl.

"Aryloxy™" refers to a radical of the formula -OR, where R, is ary| as defined above, e.g.,
phenoxy and naphthoxy.

"Aralkoxy" refers to a radical of the formula -OR, where R, is aralkyi as defined above,
e.g., benzyloxy, and the like,

"Amidino” refers to the radical -C{NH}-NH,.

"“Carbocyclic ring system" refers to a stable 3- to 15-membered ring radical consisting
solety of carbon and hydrogen atoms. For purposes of this invention, the carbacyclic ring system
radical may be a monocyclic, bicyclic or tricyelic ring systam, which may include fused or bridged
ring systems, and the ring system may be partially or fully saturated or aromatic, and the carbon
atoms int the ring system may be optionally-oxidized. Examples of such carbocyelic ring system
radicals include, but are not limited to, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cyclohepty!, cyclooctyl, cyclononyl, cyclodecyl, norbornane, norbornene, adamantyl,
bicyclo[2.2.2}octane and the like.

"Dialkylamino" refers to a radical of the formula -NR,R, where each R, is independently an
alkyl radical as defined above, e.g., dimathylamino, maethylethylamino, diethyiamino,
dipropylamine, ethylpropylamino, and the like.

“Dialkylaminocarbony!” refers to a radical of the formula -C(O)NR,R, where each R, is
independently an alkyl radical as defined above, e.g., dimathylaminocarbonyl',
methylethylaminocarbonyi, diethylaminocarbonyl, dipropylaminacarbonyl,
ethylpropylaminocarbonyl, and the like.

"Halo" refers ta bromo, chloro, iodo or fluoro.

"Haloalkyl" refers to an alkyi radical, as defined above, that is substituted by one or more
halo radicals, as defined above, e.g., trifluoromethyl, difluoromethyl, trichloromethyl,
2-trifiuoroethyt, 1-flucromethyl-2-fluoroethyl, 3-bromo-2-flucrapropyl,
1-brpmomethyl-2-bromoethyl, and the like.

"Haloalkoxy" refers to a radical of the formula -OR, where R, is haloalkyl as defined above,

e.g., trifluoromethoxy, difluoromethoxy, trichioromethoxy, 2-trifluorcethoxy,
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1-fluaromethyi-2-fiuoroethoxy, 3-bromo-2-flucrapropoxy, 1-brormomethyl-2-bromoethoxy, and the
like.

"Heterocyclic ring system" refers to a stable 3- to 15-membered ring radical which
consists of carbon atoms and from one to four heteroatomns seiected from the group consisting of
nitrogen, oxygen and sulfur. For purposes of this invention, the heterocyclic ring system radical
may be a monacyelic, bicyclic or tricyclic fing system, which may include fused or bridged ring
systems; and the nitrogen, carbon or sulfur atoms in the heterocyclic ring system radical may be
optionally oxidized; the nitrogen atom may be aptionally quaternized; and the ring system may be
partially or fully saturated or aromatic. The heterocyclic ring system radical may be attached to
the main structure at any heteroatom or carbon atem which results in the creation of a stable
structure. Examples of such heterocyclic ring system radicals include, but are not limited to,
aziridinyl, azetidinyl, piperidinyl, piperazinyt, 2-oxopiperazinyl, 2-oxopiperidinyl, 2-oxopyrrolidinyl,
2-oxoazepinyl, azepinyt, pyrrolyl, 4-piperidonyl, pyrrolinyl, pyrralidinyl, pyrazalyl, pyrazolidinyl,
imidazolyl, imidazolinyl, imidazelidinyl, pyridinyl, pyrazinyi, pyrimidinyi, pyridazinyl,roxazolyl,
oxazolidinyl, triazolyl, indanyl, isoxazolyl, isoxazolidinyl, morpholiny!, thiazolyi, thiazolidinyt,
isothiazolyl, quinuclidinyt, isothiazolidiny!, indolyl, iscindalyl, indolinyl, iscindolinyl,
octahydroindolinyl, octahydroisoindoiinyl, quinelinyl, dihydroguinalinyi, tetrahydroquinolinyl,
isoquinotinyl, decahydroisoquinolinyl, dihydroisaguinolinyl, tetrahydroisoquinalinyl, banzimidazolyl,
thiadiazolyl, benzopyrany!, benzothiazolyl, benzoxazalyl, furyl, tatrahydrofuryl, tetrahydropyranyi,
thienyl, benzothienyl, thiamarpholinyl, thian_norpholinvl sulfoxide, thiamorpholinyl sulfone,
2-azabicyclo[2.2.2]heptyl and axadiazoiyl. )

“(1.,2)-Imidazalyl" refers to an imidazolyl radical attached at either the 1- or 2-position.

"(1.2)-Imidazolinyl" refers to a 4,5-dihydroimidazoly! radical attached at either the 1- or
the 2-position.

"Monoalkylamino” refers to a radical of the formula -NHR, where R, is an alkyl radical as
defined above, &.g., methylamino, ethylamina, propylamino, and the like.

"Monoalkylaminacarbonyl" refers to a radical of the formula -C{OINHR, where R, is an
alkyl radical as dafined above, e.g., methylaminocarbonyl, ethylaminocarbonyi,
propyiaminocarbonyl, and the like.

"(1,2)-Tetrahydropyrimidinyl" refers to a tetrahydropyrimidiny! attached at either the 1- or
2-position.

"QOptional” or "optionally” means that the subsequently described event of circumstances
may or may not occur, and that the description inciudes instances where said event or
circumstance occurs and instances in which it does not. Far 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 ary| radicals having ne substitution.

"Pharmaceutically acceptabie salt" includes both acid and base addition salts.
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“Pharmaceutically acceptable acid addition salt” refers to those sakts which retain the
biological effectiveness and properties of the free bases, whith are not biologically or otherwise
undesirable, and which are formed with inorganic acids such as hydrochioric acid, hydrobromic
acid, suifuric acid, nitric acid, phosphoric agid and the like, and organic acids such as acetic acid,
trifluoroacetic acid, propionic acid, glycolic acid, pyruvic acid, oxalic acid, maleig acid, malonic
acid, succinic acid, fumaric acid, tartaric acid, citric acid, benzoic acid, cinnamic acid, mandselic
acid, methanesulfonic acid, ethanesulfonic acid, p-toluenesulfonic acid, salicylic acid, and the like.

"Pharmaceﬁtically acceptable base addition salt" refers to those salts which retain the
biological effectiveness and properties of the free acids, which are not hiofagically or otherwise
undesirable. These salts are prepared from addition of an inorganic base or an organic base to the
free acid. Salits derived from inorganic bases include, but are not limited to, the sodium,
potassium, lithium, ammonium, calcium, magnesium, iron, zine, copper, manganese, aluminum
salts and the like. Preferred inorganic salts are the ammonium, sodium, potassiurn, calcium, and
magnesium salts. Salts derived from organic bases include, but are not limitad to, salts of
primary, secondary, and tertiary amines, substituted amines including naturally accurring
substituted amines, ¢yclic amines and basic ion exchange resins, such as isopropylamine,
trimethylamine, diethylamine, triethylamine, tripropylamine, ethanclamine,
2-dimethylaminoethanol, 2-diethylaminoethanol, trimethamine, dicyclohexylamine, lysine, arg';nine,
histidine, caffsine, procaine, hydrabamine, choline, betaine, ethylenediamine, glucosamine,
methylglucamine, thecbromine, purines, piperazine, piparidine, N-ethyipiperidine, polyamine resins
and the like. Particularly preferred orgarﬁc bases are isopropylamine, diethylamine, ethanolamine,
trimethamine, dicyclohexylamine, choline and caffeine.

"Therapeutically effective amount" refers to that amount of a compound of formula ()
which, when administered to a human in need thereof, is sufficiant 1o effect treatment, as defined
below, for disease-states characterized by thrombotic activity. The amount of a compound of
formula (I} which constitutes a "therapeutically effective amount” will vary depending on the
compound, the disease-state 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 knowledge and to
this disclosure.

"Treating" or "treatment" as used herein cover the treatment of a disease-state in a
human, which disease-state is charactarized by thrombotic activity, and include:

(i} preventing the disease-state from occuring in a human, in particular, when such
human is predisposed to the disease-state but has not vet been diagnosad as having it;

(i) inhibiting the disease-state, /.e., arresting its development; or

(it - relieving the disease-state, i.e., causing regression of the disease-state,

The yield of each of the reactions described herein is expressed as a percentage of the
theoretical yield,
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The compaunds of the invention, or their pharmaceutically acceptable salts, may have
asymmetric carbon atoms, oxidized suifur atoms or quaternized nitrogen atams in their structure.
The eompounds af the invention and their pharmaceuticaily acceptabie salts may therefore exist
as stngle stereoisomers, racarmates, and as m.ixtures of enantiomers and diastereomers. All such
single steraoisomers, racemates and mixtures thereof are intsnded to be within the scope of this
invention.

The namenclature used herein is a modified form of the L.U.P.A.C. system wherein the
compounds of the invention are named as derivatives of benzamidine. For example, a- compaund
of the invention selected from formula {1} wherein A is -N=: 2" and 22 are bofh -0~ R' is hydroxy;
R? is -CINH)NH,; R® is T-methylimidazolin-2-yi; R® is hydrogen; R and RE are both fluor(;; R’ is
-N{R%}-{C{R®){R"'®)},-R'* where n is Q, R® is hydrogen, and R® is 1-carboxycyciohex-4-vi, i.e.,

is named herein as 4-hydroxy-3-[{4-(N-(1-carboxycyciochex-4-yi)aming)-6-
{3-(1-methyllimidazolin-2-yl)phenoxy-3, 5-difluoropyridin-2-yilaxylbenzamidine.

Utility and Administration
A. Utility

The compounds of the invention are inhibitors of factor Xa and therefore useful in
disease-states characterized by thrombotic activity based on factor Xa's rolé in the coagulation
cascade (see Background of the Invention above). A primary indication for the compounds is
prophylaxis for long term risk following myocardial infarction. Additional indications are
prophylaxis of deep vein thrombosis [DVT) following orthopedic surgery or prophylaxis of selected
patients following a transient ischemic attack. The compounds of the invention may also be
useful for indications in which coumnarin is currently used, such as for DVT or other types of
surgical intervention such as coronary artery bypass graft and percutaneous transluminal coronary
angioplasty, The compounds are aisc useful far the treatment of thrombotic complications
associated with acute promyelocytic leukemia, diabetes, multiple myelomas, disseminated

intravascutar coagulation associated with septic shock, purpura fulminanas associated infection,
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adult respiratory distress sy}}drome, unstable angina, and thrompotic coh'lplications associated

with aortic valve ar vascular prosthesis. The compounds are also useful for prophylaxis for

thrombotic diseases, in particutar in patients who have a high risk of developing such disease.
In addition, the compounds of the invention are useful as in vitro and /n vivo diagnostic

reagents for selectively inhibiting factor Xa without inhibiting other components of the coagulation
cascade.

B. Testing

The primary bioassays used to demonstrate the inhibitory effect of the compounds of the
invention on factor Xa are simple chromogenic assays involving only serine protease, the
compound of the invention to be tested, substrate and buifer (see, e.g., Thrombosis Res. {1979),
Vol. 16, pp. 245-264}. For example, four tissue human serine proteases can be used in the
primary bioassay, free factor Xa, prothrombinase, thrombin {lla) and tissue plasminogen activator
{tPA). The assay for tPA has been successfully used before to demonstrate undesired side effects
in the inhibition of the fibrinolytic process (sea, e.g..J. Med. Chemn. (1893), Vol. 36,
pp. 314-319).

Another bioassay useful in demenstrating the utility of the compounds of the invention in
inhibiting factor Xa demonstrates the potency of the compounds against free factor Xa in citrated
plasma. For example, the anticoagulant efficacy of the compounds of the invention will be tested
using either the prothrombin time (PT), or attivated partial thrombopiastin time {aPTT)} while
selectivity of the compounds is checked with the thrombin clotting time (TCT) assay. Correlation
of tha K; in the primary enzyme assay with the K; for free factor Xa in citrated plasma will screen
against compounds which interact with ar are inactivated by other plasma components.
Corrglation of the K, with the extension of the PT is a necessary in vitro demonstration that
potency in the free factor Xa inhibition assay translates into potency in a clinical coagulation
assay. In addition, extension of the PT in citrated plasma can be used to measure duration of
action in subsequent pharmacedynamic studies. ’ ]

For further information on assays to demonstrate.the activity of the compounds-of the
invention, see R. Lottenberg et a/., Methods in Enzymology (1981}, Vol. 80, pp. 341-361, and H.
Qhno et af., Thrombosis Research (1380}, Vol. 19, pp. 578-588,

c. General Administration

Administration of the compounds of the invention, or their pharmaceutically acceptable
salts, in pure form or in an appropriate pharmaceutical composition, can be carried out wa any of
the accepted modes of administration or agants for serving similar utilities. Thus, administration
can be, for example, orally, nasally, parenterally, topically, transdermally, or rectally, in the form

of solid, semi-solid, lyophilized powder, or liquid dosage forms, sueh as for exampie, tabiets,
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suppositories, pills, soft elastic and hard gelatin capsules, powders, sclutions, 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, atc.

Generally, depending on the intended mode of administration, the pharmaceutically
acceptable compositions will contain abaut 1% to about 999% by weight of a compound(s) of the
invention, or a pharmaceutically acceptable salt thereof, and 99% to 1% by weight of a suitable
pharmaceutical excipient. Preferably, the composition will be about 5% to 75% by weight of a
compound(s) of the invention, or a pharmaceutically acceptable salt thereof, with the rest being
suitable pharmaceutical axcipients.

The preferred route of administration is oral, using a convenient daily dosage regimen
which can be adjusted according to the degree of severity of the disease-state 10 be treated. For
such oral administration, a pharmaceutically acceptable compasition containing a compound(s) of
the invention, or a pharmaceutically acceptable salt thereof, is formed by the incorporation of any
of the normally employed excipients, such as, for example, pharmaceutical grades of mannital,
lactose, starch, pregelatinized starch, magnsesium stearate, sodium saccharine, talcum, celiulose
ether derivatives, glucose, gelatin, sucrose,. citrate, propyl gallate, and the like. Such
compositions take the form of solutions, suspensions, tablets, pills, capsules, powders, sustained
release forrmulations and the like.

- Pretferably such compaositions will take the form of capsule, caplet of tablet and therefare
will alse contain a diluent such as lactose, sucrose, dicalcium phosphate, and the like; a
disintegrant such as croscarmellose sodium or derivatives thereof; a lubricant such as magnesium
Stearate and the like; and a binder such as a starch, gum acacia, polyvinylpyrrolidone, gelatin,
cellulose ether derivatives, and the like. ..

The compounds of the invention, or their pharmaceutically acceptable salts, may also be
formulated into a suppository using, for example, about 0.5% to about 50% active ingredient
disposed in a carrier that slowly dissolves within the body, e.4., polyoxyethylene glycols and
polyethylene glycals {PEG), e.g., PEG 1000 (96%) and PEG 4000 (4%).

Liquid pharmaceutically administrable compositions c-:an, for example, be prepared by
dissoiving, dispersing, etc., a compound(s) of the invention {about 0.5% to about 209%), or a
pharmaceutically acceptable salt thereof, and optional pharmaceutical adjuvants in a carrier, such
as, for example, water, saline, aqueous dextrose, glycerol, ethanoi and the like, to thereby form a
solution or suspension.

tf desired, a pharmaceutical composition of the invention may also contain minor amounts
of auxiliary substances such as wetting or emulsifying agents, pH buffering agents, antioxidants,

and the like, such as, for example, citric acid, sorbitan menolaurate, tricthanolamine oleate,
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butyiated hydroxytoluene, etc.

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 Corﬁpanv, Easton, Pennsylvania, 1990). The composition to be administered will, in
any event, contain a therapeutically effective atmount of a compound of the invention, or a
pharmaceutically acceptable salt thereof, for treatment of a disease-state alleviated by the
inhibition of factor Xa in accordance with the teachings of this invention,

Tha compounds of the invention, or their pharmaceutically accaptable salts, are
administered in a therapeutically effective amount which will vary depending upon a variety of
factors including the activity of the specific compound employed, the metabalic stability and
length of action of the compound, the age, body weight, general health, sex, diet, mode and time
of administration, rate of excretion, 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 phérrnaceutically 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 example, for administration to a 70 kg persan, 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 mgq per day,
and mast preferably from about 100 mg to-about 500 mg per day.

Preferred Embodiments

Qf the compounds of the invention as set farth above in the Summary of the Invention,
several groups of compounds are preferred.

A preferred group of compounds is that group wherein the compound is selected from

formula (1)

as a single stereoisomer or a mixture thereof; or a pharmaceutically acceptable salt thereof.

A preferred subgroup of this group is that subgroup of compounds wherein A is -N=:
Z' and 22 are independently -G-, -8- or -OCH,-; R' and R* are aach independently hydrogen, halo,
alkyl or -OR®; R? is -CINHINH,, -C(NH)N{H)S{0},R"? or -CINHIN{HIC(O)R%: R? is urgido, guanidino,
-OR?, -C(NHINH,, -C(O)N{R®)R'®, -N{R%R*®, (1,2)-1etrahydropyrimidinyl {optionally substituted by
alkyl), (1,2)-imidazolyl (optionally substituted by alkyl), or (1,2)-imidazalinyl {optionally substituted
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by alkyl); R® and R® are indspendently hydrogen, halo, alkyl or haloalkyi; R” is
-N{R®-CIR®}R'}},-R" (where n is O to 4); each R® and R is independently hydrogen, aikyl, aryl
{optionaily substituted by halo, alkyi, hydroxy, aikoxy, aralkoxy, amino, dialkylaming,
monoaikylamino, nitro, carboxy, alkoxycarbonyl, aminacarbonyl, monoalkylaminocarbonyl, or
dialkylaminocarbonyl), or aralkyl (optionally substituted by halo, alkyl, aryi, hydroxy, alkoxy,
aralkyl, amino, dialkylamine, monoalkylamino, nitro, carboxy, alkoxycarbonyt, aminocarbonyl,
monaalkylaminocarbonyl, or dialkylaminocaroonyl); R'?is alkyl, aryl {optionally substituted by halo,
alkyl, hydroxy. alkoxy, aralkexy, amino, diatkylamino, monoalkylamina, nitro, carboxy,
alkoxycarbonyl, aminocarbonyl, monoalkylaminocarbonyl, ar dialkylaminocarbonyl), or aralkyl
{optionally substituted by halo, alkyl, aryl, hydroxy, alkoxy, eralkyl, aming, dialkylamina,
monoalkylamino, nitro, carbexy, alkoxycarbonyt, aminocarbanyl, monealkylaminocarbonyl, or
dialkylaminocarbonyl); R'™ is a mono-, bi- or tri-cyclic carbocyclic ring system containing from 3 to
15 carbon atoms which may be partially or fully saturated or aromatic, wherein the carbon atoms
may be optionally oxidized and wherein the carbocyclic ring system is substituted by
-{CIR*MR"N,-R'® {where m is O to 4), and is optionally substituted by alkyl, aryl, aralkyl, alkoxy,
aryloxy, aralkoxy, halo, haloalkyl, hatoalkoxy, hydroxy, -N{R®R'®, -C{C}OR?, or -C{OIN(R%)R™; or
R' is a mona-, bi- or tri-cyclic heterocyclic ring system containing from 3 to 15 ring members
including carbon and 1 to 4 hetero atoms selected fram nitrogen, oxygen and sulfur atoms,
wherein the carbon, nitrogen and sulfur atoms may be optionally oxidized and wherain the
heterocyclic ring system may be partially or fully saturated or aromatic and is substituted by
-(CIR®)R"}),,-R'® {where m is O to 4), and is optionally substituted by aikyl, aryi, aralkyl, alkoxy,
aryioxy, aralkoxy, halo, haloaikyi, hatoalkoxy, hydroxy, -N(RIR'°, -C{O)OR®, or -C{O)N(R?R™: and
R is -CIO)OR® or -C{OIN{R*)R"?,

A preferred class of this subgroup is that class of compounds wharein A is -N=; Z' and Z*
are each -O-; R' is hydrogen or -OR®; R? is -C{NHINH,, -C{INHIN(H)S{0),R'? or -CINHIN{HIC(O}R®;
R?is [1,2)-tetrahydrapyrimidiny| (optionally substituted by alkyl), {1,2)-imidazolyl {optionaily
substituted by alkyl), or (1,2)-imidazolinyl {opticnally substituted by alkyl); R* is hydrogen; R® and
R® are each haio; R is -N{R%)-(C(RI(R')),-R" (where nis O to 4); each R® and R' is
independently hydrogen, alkyl, aryl {optionally substituted by halo, alkyl, hydraxy, alkoxy,
aralkoxy, amino, dialkylamino, monoalkylamino, nitro, carboxy, alkoxycarbonyl, aminocarbonyl,
monoaikylaminocarbonyi, or dialkylaminocarbonyl), or aralkyl (optionaliy substituted by halo, alkyl,
aryl, hydroxy, alkoxy, aralkyl, amino, dialkylamina, monoalkylamino, nitro, carboxy,
alkoxycarbonyl, aminocarbonyl, monoalkylaminocarbonyl, or dialkylaminocarbonyl); R'? is alky!,
aryl {optionally substituted by halo, alkyl, hydroxy, alkoxy, aralkoxy, amina, dialkylamino,
menoalkylamino, nitro, carboxy, alkoxycarbonyi, aminocarbonyl, monoalkylaminocarbonyl, or
dialkylaminocarbonyl}, or aralkyl (optionaily substituted by halo, alkyl, ary!, hydroxy, alkoxy,

aralkyl, amino, dialkylamino, monoalkylamino, nitro, carboxy, alkoxycarbonyl, aminocarbonyl,
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monoalkylaminocarbonyl, or dialkylaminecarbonyl); R*™ is a mono-, bi- or tri-cyelic carbocyelic ring
system cantaining from 3 to 15 carbon atoms which may e partially or fully saturated or
aromatic, wherein the carbon atoms may be optionally oxidized and wherein the carboeyclic ring
system is.substituted by -(C(RMR'%),-R'® (where m is O to 4), and is optionally substituted by
alkyl, aryl, aralkyl, alkoxy, aryloxy, aralkoxy, hale, hatoalkyt, haloalkoxy, hydroxy, -N(R%}R",
-C{DIOR?, or -C{OIN(R®R™; and R™ is -C{OIOR® or -C{OIN(RYR'®,
A preferred subclass of this class is that subclass of compaunds wherein Ais -N=: 2 and
Z% are each -0-; R' is hydrogen or -OR®: R?is -CINHINH,; R®is (1,2)-tetrahydropyrimidinyl
(optianally substituted by methyl}, (1,2}-imidazoly! (eptionally substituted by methyl), or
(1,2}-imidazolinyl {optionaily substituted by methyl); R* is hydrogen; R? and R® are each halo: R? is
-N(R®}-{C{R*}R)),-R" (where n is O; each R and R™ is independantly hydrogen, alkyl or aralkyl;
R'is a carbocyclic ring system selected from the group consisting of cyciopentyl, cyclohexyl,
cyciobutyl, norbornans, norbornane, and adamantyl, and wherein the ring system Is substituted by
-(C(R®HR™)),,-R'® (where m is O}, and is optionally substituted by hydroxy, -N{R®)R', -C({Q)OR®, or
-C{OIN(RYR'; and R'€ is -C{Q)OR? or -C(O)N(R®)R™,
Preferred compounds of this subclass of compounds are these compounds wherein /' is
hydrogen, benzyloxy or hydroxy; R is 1-methylimidazolin-2+yi; and R® and R® are both fiuoro.
Particularly preferred compounds of this subclass are selected from the following:
4-hydroxy-3-[{4-(A-(1-carboxycyclopent-2-yliamino)-6-(3-{ 1-methyllimidazolin-
2-yl)phenoxy-3,5-dif;uaropyridin~2-y1)oxvlbenzamidine;
4-hydroxy-3-{{4-(N-(1,3-dicarboxycyclopent-1-yliamino}-6-(3-(1 -methyl)imidazolin-
2-yl)phenoxy-3, 5-difluoropyridin-2-yl)oxylbenzamidine:
4-hydroxy-3-1(4-(N-(1-carboxycyclopropyi-1-yi)amino}-6-{ 3-( 1-methyilimidazolin-
2-yl)phenoxy-3,5-difluorapyridin-2-ylloxylbenzamidine;
4-hydroxy-3-[(4-{N-{1-carboxycyclopent-1-yl)amino)-6-{3-{ -methyl)imidazolin-
2-yl)phenoxy-3,5-difluoropyridin-2-ylloxylbenzamidine;
4-hydroxy-3-[(4-(N-{1-carboxycyclohex-2-yl)amino)-6-{3-(1 -methyllimidazolin-
2-yhiphenoxy-3,5-difluaropyridin-2-yl)oxylbenzamidine; '
4-hydroxy-3-[{4-(N-{1-carboxycyclonex-3-ylamino)-6-(3-{ 1-methylliimidazolin-
2-yliphenoxy-3,5-difluoropyridin-2-vijoxylbenzamidine:
4-hydroxy-3-[{4-(N-{1-carboxycyclohex-4-yilaminoc}-6-{3-(1-methyllimidazolin-
2-ylhiphenoxy-3,5-difluoropyridin-2-yl)oxylbenzamidine:
4-hydroxy-3-1{4-(N-{1,3-dicarboxycyclohex-4-yi)amino}-6-{3-(1-methyl}imidazolin-
2-yliphenoxy-3,5-difluoropyridin-2-ylloxylbanzamidine;
4-hydroxy-3-[(4-{N-(1. 1-dicarboxycyciohex-4-yl)amino)-8-(3-{ 1-methyllimidazolin-
2-yl)phenoxy-3,5-difluoropyridin-2-yiloxylbenzamidine;
4-hydroxy-3-{(4-(N-(2-carboxynorbornan-3-yllaming)-6-(3-{ 1-methyllimidazolin-
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2-yi)phenaxy-3,5-difluoropyridin-2-yhoxylbenzamidina; .
4—hydroxy-3-[(4—(N—(1-carboxybicycio[z.2.2]oct-2-yl)amino)—6-(3-(1-methyl)imidazolin-
2-yhphenoxy-3,5-difluoropyridin-2-yl)oxylbenzamidine;
4-hydr0xy-3-[(4-(N-methv|-N-(1~.carboxvcyclopent-2-yl)amino)~6—(3-( 1-methyllimidazolin-
2-yliphenoxy-3, 5-difluoropyridin-2-yi)oxyibenzamidine;
4-hvdruxy—3-[(4v(N—methyI-N-(1-ethoxycarbonylcyclopent-Z—yl)amino)-G-(3-(1-methyl)imidazolinA
2-yl)phenoxy-3,5-difluoropyridin-2-yl)oxylbenzamidine;
4-hydroxy-3-{{4-{N-methyl-N-(1 »3-dicarboxycyclopent-1-yllamino)-6-({3-( 1 -methyllimidazolin-
2—yl)phenoxy-3,5—difluoropyridin-2—yl)oxv]benzamidine;
4-hydroxy-3-[{4-(N-methyl-N-( T-carboxycyclopropyl-1 -yllamino)-6-(3-(1-methyl)imidazalin-
2-yl}phanoxy-3,5-difkuoropyridin-2-ylioxylbenzamidine;
A-hydroxy-3-[(4-(N-methyl-N-{1 -carbexycyclopent-1 -yllamineg)-6-{3-(1-methyl)imidazolin-
2-yliphenoxy- 3, 5-difluoropyridin-2-yt)oxylbenzamidine;
4-hydroxy-3-[{4-(N-methyl-N-{ 1-ethoxycarbonylcyclapent- 1 ~yl}amino}-6-{3-{1-methyllimidazolin-
2-yl)iphenoxy-3,5-diffuoropyridin-2-vi)oxylbenzamidine;
4-hydroxy-3-[(4-(N-methyl-N-(1-carbaxycyclohex-2-yllamino)-6-(3-(1 -methyllimidazolin-
2-yphenoxy-3,5-difluoropyridin-2-yl)oxylbenzamidine;
4—hydroxy—3—[(4-(N—methyl—N—(1-carboxycvclohex-3-yl)amino)—6-(3-(1Amethyi)imidazolin-
2-yliphenoxy-3,5-diflucropyridin-2-yl)oxylbenzamidine;
4-hydroxy-3-{{4-(N-methyi-N-[1-carboxycyciohex-4-yl}amino)-6-(3-(1 -methyllimidazolin-
2-yliphenoxy-3,5-diflusropyridin-2-ylloxylbenzamidine;
4-hydroxy-3-[{4-(N-methyl-N-[T +3-dicarboxycytiohex-4-yilamino)-6-{3-{ 1 -methyl)imidazolin-
2-yflphenoxy-3,E-diﬂuoropyridin-z-yl)oxy]benzamidine;
4-hydroxy-3-[{4-(A-methyl-A-{1,1 -dicarboxycyclohex-4-yilamine)-6-(3-(1-methyllimidazolin-
2-yliphenoxy-3,5-difluaropyridin-2-yl)oxylbenzamidine:
4-h'ydroxy—3-[(4-(N—methyi-N—(2-carboxynorbornan-3—yl)amino)—6-(3-(1 -methyllimidazolin-
2-yl)phenoxy-3,5-difluoropyridin-2-ylloxylbenzamidine; and
4-hydroxy-3-[{4-{N-methyl-N-({1-carboxybicyclo[2.2.2)oct-2-yl)amino)-6-{3-(1 -methyllimidazolin-
2-yl)phenoxy-3,5-difluorepyridin-2-yl}oxylbenzamidine.
Of these compounds, the following are the most preferred:
4-hydroxy-3-[(4-{N-methyl-N-(1-carboxycyclopant-1-yllamino)-8-(3-(1 -methyl)imidazolin-
2-ylphenoxy-3,5-difluorcpyridin-2-yl)oxylbenzamiding: and
4-hydroxy-3-[{4-(N-methyl-N-(1-ethoxycarbonylcyclopent-1-yl)amine)-6-(3-(1 -methyl)imidazolin-
2-yliphenoxy-3,5-difluoropyridin-2-yl)oxylbenzamidine.
Another preferred subclass of this class of compounds is the subclass wherein A is -N =
Z' and Z* are each -0-; R"is hydrogen or -OR?; R? is -CINH)NH,, -CINHIN(H)S(0),R"? or
-CINHINIHICIOIR®; R? is (1,2)-tetrahydropyrimidiny! (optionally substituted by alkyl),
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(1,2)-imidazolyl (optionally substituted by alkyl), or {1, 2}-midazolinyl (optionaily substituted by
alkyl); R* is hydrogen; R® and R® are each halo; R” is -N(R*)-(CIR®)(R™®)),-R"* (where n is O to 4);
each R? and R'® is independently hydrogen, alkyl, ary} {optionally substituted by halo, aikyl,
hydroxy, atkoxy, aratkoxy, amino, dialkylamino, monoalkylamino, nitro, ca-rboxy, alkoxycarbonyl,
aminocarbonyl, menoalkylaminacarbonyl, or dialkylaminocarbonyl}, or aralkyl {optionally
substituted by halo, alkyl, aryl, hydraxy, alkoxy, aralkyl, amino, dialkylamino, monoalkylamina,
nitro, carboxy, alkoxycarbonyl, aminocarbonyl, monoalkylaminocarbonyl, or dialkylaminocarbobyr);
R'?is alkyl, aryl {(optionally substituted by halo, alkyl, hydroxy, alkoxy, aralkoxy, amino,
dialkylamino, monoalkylamino, nitro, carboxy, alkoxycarbonyl, aminocarbonyl,
monoalkylamingcarbonyl, or diaikylaminacarbonyl), or aralkyl (optionaily substituted by halo, alkyt,
aryl, hydroxy, alkoxy, aralkyl, amino, dialkylamino, monoalkylamino, nitro, carboxy,
alkoxycarbonyl, amingcarbonyl, manoalkylaminocarbonyl, or diatkylaminecarbonyl); R™ is a mono-,
bi- or tri-cyclic heterocyclic ring system containing from 3 to 15 ring members including carbon
and 1 1o 4 hetero atoms selected from nitrogen, oxygen and sulfur atoms, wherein the carbon,
nitrogen and sulfur atoms may be optionally oxidized and wherein the haterocyelic ring system
may be partially or fully saturated or aromatic and is substituted by -(C(R}R™)), -R" (where m is
0 10 4), and is optionally substituted by alkyi, aryi, aralkyl, alkoxy, aryloxy, aralkoxy, halo,
hatoalkyl, haloalkoxy, hydroxy, -N{R%R'®, -C{O}OR?, or -C{OIN(RR'™; and R’ is -C{Q)OR? or
-C{OIN(RYR™,

Anather preferred subgroup of the group of compounds is that subgroup wherein A is
-N=;Z' and Z* are independently -O-, -5- or -OCH,-; R' and R*® are each independently hydragen,
halo, aikyl or -OR®; R? is -CINHINH,, -C(NH)N(H}S(0),R"2 or -CINHIN{H)CIOIR®; R* is uraido,
guanidina, -OR®, -C{NH)NH,, -C(OIN(R)R'®, -NIR®IR', (1,2)-tetrahydropyrimidiny! (aptionally
substituted by alkyil), {1,2)-imidazolyi (optionally substituted by alkyl), or (1, 2)-imidazolinyl
{optionally substituted by alkyl}; R® and R® are independently hydragen, halo, alkyl or haloalkyl; R”
is -O-(C(R*)R'%)),-R'® {where n is O to 4); each R® and R" is independently hydragen, alkyi, aryl
(optionally substituted by halo, alkyl, hydroxy, alkoxy, aralkaxy, amino, dialkylamino,
monoalkylamino, nitro, carbaxy, alkoxycarbonyl, aminocarbonyl, monoalkylafninocarbonvl, or
dialkylaminocarbonyl), or aralkyl {optionally substituted by hale, alkyl, aryl, hydroxy, alkoxy,
aralkyl, amino, dialkylamino, monoalkylamino. nitro, carboxy, alkexycartonyl, aminocarbonyl,
monoalkylaminocarbonyl, or dialkyiaminocarbonyl); R is alkyl, aryl {optionally substituted by
halo, alkyl, hydroxy, alkoxy, aralkoxy, aming, dialkylamino, monoalkylamina, nitra, carboxy,
alkoxycarbonyl, aminocarbonyl, monoalkylaminocarbonyl, or diatkylaminocarbanyl), or aralkyl
(optionally substituted by haio, alkyl, aryl, hydroxy, alkoxy, aralkyl, amina, dialkylamina,
monoalicylaming, nitro, carboxy, alkoxycarbonyl, aminocarbonyl, monoalkyiaminocarbonyl, or
diatkytaminocarbonyil; R'? is a mono-, bi- or tri-cyclic carbocyclic ring system containing from 3 to

15 carbon atomns which may be partially or fully saturated or aromatic, wherein the carbon atems
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may be optionally oxidized and wherein the carbocyclic ring system is substituted by
-(CIR®HR"")),-R"® (where m is 0 to 4}, and is optionally substituted by alkyl, aryl, aralkyl, alkoxy,
aryloxy, aralkoxy, hala, haloalkyl, haloalkoxy, hydroxy, -N{R9)R'®, -C{O)OR®, or -C{OINIR®IR™; or
R' is a mono-, bi- or tri-cyclic heterocyclic ring system containing from 3 to 15 ring members
including carbon and 1 to 4 hetero atoms selected from nitrogen, oxygen and sulfur atoms,
wherein the carbon, nitrogen and sulfur atorns may bs optionally oxidized and wherein the
heterocyclic ring system may be partially or fully saturated or aromatic and is substituted by
-{CIR*)}(R™)),-R'® (where m is O to 4), and is optionally substituted by alkyl, aryl, aratkyl, alkaxy,
aryloxy, aralkoxy, halo, haloatkyl, haloalkoxy, hydroxy, -N{R?IR'®, -C(OIOR?, or -CIOINIR®IR'®; and
R'® is -C(0)OR? or -C{OIN{RYR™.

A prefarred class of this subgroup is that class of compounds wherein A is -N=: Z' and 22
are each -O-; R' is hydrogen or -OR%; R? is -C{NHINH,, -CINHIN(HIS(O},R™ or -CINHIN{HIC(O)R?:
R* is (1,2)-tetrahydropyrimidinyl (optionally substituted by atkyi), (1 +2)-imidazolyl {optionally
substituted by alkyl), or {1,2)-imidazoliny! {optionally substituted by alkyl); R* is hydrogen; R® and
R® are each halo; R” is -O~{C(RE)(R™)),-R'? (where n is O to 4): each R® and R'® is independently
hydrogen, alkyl, aryl {optionally substituted by halo, alkyl, hydroxy, alkoxy, aralkoxy, aming,
dialkylamino, monoalkylaming, nitre, carboxy, alkoxycarbonyl, aminocarbonyl,
monoalkylaminacarbonyl, or dialkyiaminocarbonyl), or aralkyl {optionally substituted by haio, alkyi,
aryl, hydroxy, atkoxy, araikyl, amine, dialkytamino, monoaikylamino, nitro, carboxy,
alkoxycarbonyl, aminacarbonyl, monozlkylaminacarbonyl, or dialkylaminocarbonyl): R'2 is alkyl,
aryl (optionally substituted by halo, alkyl, hydroxy, alkoxy, aralkoxy, amino, dialkylamino,
monoalkylamino, nitro, carboxy, alkoxycarbonyl, aminocarbonyl, monoatkytaminocarbonyl, or
dialkylaminocarbonyl), or aralkyi {optionally substituted by hale, alkyl, aryl, hydroxy, alkoxy,
aralkyl, amino, dialkylamino, monoalkyiamino, nitro, carboxy, alkoxycarbonyl, aminocarhonyl,
monoaikylaminecarbonyl, or dialkylaminccarbonyl); R” is a mono-, bi- or tri-cyclic carbocyclic ring
System containing from 3 to 15 carbon atoms which may be partially or fully saturated or
aromatic, wherein the carbon atoms may be optionally oxidized and wherain the carbocyclic ring
system is substituted by ~(C{R®)(R"")),-R'® (where m is O 10 4), and is optionally substituted by
alkyl, aryl, aralkyt, alkoxy, aryloxy, aralkoxy, halo, haloaikyl, halealkoxy, hydroxy, -N(_RB)R“’,
-C(OIOR?, or -C(OINIR®IR'®; and R'® is -C{OJOR? or -CIOIN(RIR™.

A preferred subclass of this class is that subclass of compounds wherein A is -N=;2Z" and
2% are each -O-; R is hydrogen or -OR%; R? is -C{NH)NH; R*is (1,2)-tetrahydropyrimidinyl
{optionally substituted by methyl}, (1,2)-imidazelyi (optionally substituted by methyi}, or
{1,2)-imidazolinyl {optionally substituted by methyl); R is hydrogen; R® and R® are each haio; R? is
-0-{C{R°}{R™)}-R" (where n is 0); each R® and R' is independently hydrogen, alkyl or aralkyl; R'?
Is a carbocyglic ring system selected from the group consisting of eyclopentyl, cyclohexyl,

cyclobutyl, norbornene, norbornane, and adamantyl, and wherein the ring systemn is substitutad by
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-(C{RR"N,-R"® twhere m is 0), and is optionally substituted by hydroxy, -NIR®)R'™, -C(0)OR?, or
-CLOINIR*IR™; and R'® is -C{QIOR? or -C{OIN(RYR'™,
Preferred compounds of this subclass are thase compounds wherein R' is hydrogen,
benzyloxy or hydroxy: R? is 1-methylimidazolin-2-yl; and RS and R® are both fluoro.
5 Particularly preferred compounds of this subclass of compounds are selected from the
following:
4-hydroxy-3-[(4-(1-carboxycyclopent-2-ylhoxy-6-(3-(1 -methyl)imidazolin-
2-yi)phenoxy-.’:‘-,5—diﬂuoropyridin-2-vl)oxv]benzamidine;
4-hydroxy~3—l(4—(1‘carboxycyclohex-‘?-vi)oxy-ﬁ-(S-(1-methyl]imidazolin-
10 2-yl)phenoxy-S,5-difluoropyridin-21yl)oxv]benzamidine:
4-hydroxy-3-[(4-{1 -carboxycyclohex-4-yl)oxy-6-(3—(l—methyl)imidazolim
2-yl)phenoxy-3,5-diﬂuoropyridin-2-y|)oxv]benzamidine:
4-hydroxy-3-[{4-(1 ,2-dicarboxycyclopent-3-ylioxy-6-(3-(1 -methyl)imidazolin-
2-yl)phenoxy-s,5—diﬁuoropyridin-2—yl)oxy]benzamidine:
15 4-hydroxyA3-[l4-(1-carbcxvcyclobut-l’a—yl)o><y-6-(3-(1~methyl)imidazolin-
2-y|)phencxy-3,5~diquoropvridin-Z-yl)oxy]benzamidine;
4-hydroxy-3-[{4-{1-carboxy-1 -hydroxyoyclebut-3-ylioxy-6-{3-(1 -methyllimidazolin-
2-yl)phenoxy-3,5-diﬂuoropyrfdin-2-yl)oxy]benzamidine;
4-hydroxy-3-[{4-(2-carboxynorbornan-3-yljoxy-6-{3-(1 -methyllimidazolin-
20 2~y|)phenoxy-3,5-dif|uoropyridin—2-v{)oxy]benzamidine;
4-hydroxy-3-[(4-(2-methoxvcarbonyl-2-hydroxycycIohexa-3,5-dien-1~yl)oxy-6-(3-(1-methy!)f
imidazoIin-2-yl)phencxy-3,5~diﬂuorupyridin-2~yl)oxy]benzamidine:
4-hydroxy-3-[{4-{1-methoxycarborylcyclohex-1 -Yloxy-6-(3-{1-methyllimidazolin-
2-vl)phenoxy—_3,5-dif|uoropyridin-2~yl)oxy}benzamidine;
25 4-hydraxy—3-{(4—(1-methoxycarbony1-1:methyl-z-ethenylcyclohex-2-vl)oxy-
6-(3-{1 -methyl)imidazolin-2-yl>phenoxv—3,5-diﬂuoropyridin-2-vl)oxy]benzamidine;
4-hydroxy-3-[{4-{2-methoxycarbonyleyclohex-1 -yljaxy-8-{3-(1-methyl)imidazolin-
2-y|)phenoxy-3,5-difluoropvridin-2-yl)oxvlbenzamidine; l
4-hydroxy-3-[(4—(9-methoxycarbonylﬂuoren~9-yl)axy-6-(3-(1-methyl)imidazolin-
30 2-yllphenoxy-3,S—difiuoropyridin-2-yl)oxvlbenzamidine;
4-hydroxy-3-[(4-( 9-methoxvcarbonv!—2-chlorofluoren—B-yl Jaxy-6-(3-{1-methylimidazolin-
2-vl)phenoxy-3,5-difluoropyridin-2-vl)oxy]benzamidine;
4-hydroxy-3-[{4-(1-methoxycarbonyi-3,4, 5,-trihydroxyeyclohax-1-ylloxy-6-(3-(1 -methyllirnidazolin-
2-yliphenoxy-3, 5-difluaropyridin-2-ylloxylbenzamidine ;
35  4-hydroxy-3-{{4-(1 -methoxycarbonylcycioprop-1-yiloxy-6-{3-(1-methyhimidazolin-
2-yliphenoxy-3, 5-diflucropyridin-2-yljoxylbenzamidine:
4-hydroxy-3-{(4-(1-methoxycarbonyicyclohept-1 “ylyoxy-6-(3-{1-methyl}imidazolin-
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2-yliphenoxy-3, 5-diflucropyridin-2-yH oxylbenzamidirie:
4-hydroxy-3-{(4-(1-methoxycarbonyicyclopent-1 -yloxy-6-(3-{1-methyl)imidazolin-
2-yi)phenoxy—3,5-diﬂuoropyridin-2-yi]oxv]benzamidine;
4-hydroxy-37[(4-(3-methoxycarbonylbicyci0[3.2. 1lact-1-ylloxy-6-(3-{ 1-methyllimidazolin-
2—vl)phenoxy—3,5-dif|uorcpyridin~2-yl)oxy]benzamidine;
4-hydroxy-3-[{4-{4-methoxycarbonylbicyclo{2. 2. 2]oct-1 -ylJoxy-B-{3-(1-methyllimidazolin-
2-yf)phenoxy-3,S-difluoropyridin-z-yl)oxy]benzamidine;
4-hydroxy-3-[(4-(3-methoxycarbonylbicyclo[2.2. 2Joet-1 -ylloxy-6-(3-{1-methyilimidazofin-
2-yl)phenoxy-3,5-diﬂuuropyridin-2—yl)oxy]benzamidine,'
4-hydraoxy-3-[(4-(1 -methoxycarbonyl-2-hydroxycyclobut-1 -yl)oxy-&-{3-{1-methyl)imidazolin-
2-yliphenoxy-3, B-difluoropyridin-2-yljoxylbenzamidine;
4-hydroxy-3-[{4-(3-methoxycarbonyibicycio(2.2.1 Ihept-1 -yljoxy-86-{3-( 1 -methyl}imidazolin-
2—yl)phenoxyk3,57diﬂuaropyridin-2-v|)oxy]benzamidine:
4-hydroxy-3-[{4-(4-methoxycarbonylbicyclc[2.2. 1Thept-1 -yloxy-6-{3-{1-methyl)imidazolin-
2-y|)phenoxy-S,5-difluoropyridin-2-y!)oxy]benzamidine;
4-hydroxy-3-[{4-{3-methoxycarbonyladamant- 1 -yl)oxy-6-13-(1-methyl)imidazolin-
2-yl]phenoxy-3,5-diﬂuoropyridin-2-yl)oxy]benzamidina;
4—hydroxy-3-[(4-(2-carboxy-2-hydroxycyclohexa~3,5-dien-1-vl)oxy‘6~(3-(1-methyl)imidazolin-
2~yl)phenoxy-3,5-diﬂuoropyridin—2—vl)oxv]benzamidine;
4-hydroxy-3-[{4-(1-carboxycyciohex-1-yloxy-6-{3-(1 -methyllimidazolin-
2-yliphenoxy-3,5-difluoropyridin-2-yljoxylbenzamidine;
4-hydroxy-3-1(4-(1-carboxy-1 -methyl-2-ethenylcyclohex-2-yljoxy-6-{3-{1-methyl)imidazolin-
2-y|)phenoxy-S,S-difluoropyridinAZ—yI)oxv]benzamidine;
4-hydroxy-3-[{4-{2-carboxycyclohex-1-yljoxy-6-(3-(1 -methyllimidazolin-
2-yliphenoxy-3,5-difluoropyridin-2-yljoxylbenzamidine;
4-hydroxy-3-{(4-{9-carboxyfluoren-9-yl)oxy-8-(3-{1-meth yl}imidazolin-
2-yliphenoxy-3,5-difluoropyridin-2-ylloxylbenzamidine;
4-hydroxy-3-[{4-(S-carboxy-2-chlorcfiuoren-9-yloxy-6-{3-(1 -methyl}imidazolin-
2-yl)phenoxy-3,5-difluoropyridin-2-y|)oxylbenzamidine;
4-hydroxy-3-[{4-(1-carboxy-3,4,5,-trihydroxycyclohex-1 -yhoxy-8-{3-{1-methyllimidazalin-
2-yl}phenoxy-3,5-diftuoropyridin-2-ylioxylbenzamidine;
4-hydroxy-3-[{4-(1-carboxycycloprop-1-yhoxy-6-(3-(1 -methyllimidazolin-
2-yl}phenoxy-3,S-difluuropyridin-2—v!)oxy]benzamidine;
4-hydroxy-3-[{4-(1-carboxycyclohept-1-yijoxy-8-(3-{1 -methyllimidazolin-
2-yllphenoxy-3,5-difluoropyridin- 2-ylloxylbenzamidine;
4-hydroxy-3-[{4-(1-carboxycyclopent-1-yi)oxy-6-(3-{ 1 -methyllimidazolin-
2-yl}phenoxy-3, 5-difluoropyridin-2-yl)oxylbenzamidine;
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4-hydroxy-3-{{4-(3-carboxybicycio[3.2.1 ]oét-‘l -yhoxy-6-(3-(1-methyllimidazolin-
2-yliphenoxy-3,5-difluoropyridin-2-yl)oxylbenzamidine;
4-hydroxy-3-[{4-(4-carboxybioyclo[2.2. 2Joct-1-yh oxy-6-( 3-(1-methyilimidazolin-
2-yl)phenoxy-3,5-difluoropyridin-2-yl)oxylbenzamidine ;
4-hydroxy-3-[{4-(3-zarboxybicyciol 2.2. 2]oct-1-yi)oxy-6-{ 3-(1-methyllimidazolin-
2-ylphenoxy-3,5-diflucropyridin-2-yl)oxylbenzamidine ;
4-hydroxy-3-{{4-{1-carboxy-2-hydroxycyclabut-1-yhoxy-6-(3-( 1-methyl)imidazolin-
2-yl)phenoxy-3,5-diflucropyridin-2-yl}oxy]benzamidine;
4-hydroxy-3-[{4-(3-carboxybicyclol2.2.1]hept-1-yl)oxy-6-(3-{ 1 -methyljimidazotin-
2-yhphenoxy-3,5-difluoropyridin-2-yl)oxylbenzamidine;
4-hydroxy-3-{(4-(4-carboxybicyclo[2.2. 1]hept-1-ylloxy-6-{3-{ 1 -methyllimidazolin-
2-yhphenoxy-3,5-difiuoropyridin-2-yl)oxylbenzamidine; and
4-hydroxy-3-[(4-{3-carboxyadamant- 1-yl}oxy-6-(3-( 1-methyl)imidazolin-
2-yliphenoxy-3,5-difluoropyridin-2-yl)oxylbenzarmidine.
Another preferred subgroup of the group of compounds is that subgroup wherein A is
-N=; Z' and Z2 are independently -O-, -S- or -OCH,; R' and R* are each independently hydrogen,
halo, alkyl or -OR®; R? is -C(NH)NH,, -CINHIN{H)S(Q},R'? or -C(NH)N(H)C{QIR?; R? is ureido,
guanidino, -OR®, -C{NHINH,, -C{O)N(R®}R'?,--N{R®)R", (1, 2)-tetrahydropyrimidinyl {optionally
substituted by alkyl), {1,2)-imidazolyl| (optionally substituted by aikyl), or (1,2)-imidazolinyl
{optionaily substituted by alkyl}; R® and R® are independently hydrogen, halo, alky! or haloalkyl; R’
is -N(R*™)R'®; each R® and R'? is independently hydrogen, alkyl, aryl {optionally substituted by halo,
atkyl, hydroxy, alkoxy, aralkaxy, amino, dialkylamino, monoalkylamino, nitro, carboxy,
aikoxycarbenyl, aminocarbonyl, monoalkylaminocarbonyl, or dialkylaminocarbonyi), or aralkyl
(optionally substituted by halo, alkyl, aryl, hydroxy, alkoxy, araikyl, amine, diatkylamino,
monoalkylamino, nitro, carboxy, alkoxycarbonyl, aminocarbonyl, monoalkylaminocarbonyt, or
dialKylaminocarbonyl); R'? is alkyl, aryl (optionally substituted by halo, alkyl, hydroxy, alkoxy,
aralkoxy, amino, dialkylamino, monoalkylamino, nitro, carboxy, alkoxycarbonyl, aminocarbonyl,
menoalkylaminacarbanyl, or dialkylaminocarbonyl}, or aralkyl {optionally substituted by halo, alkyl,
aryl, hydroxy, alkoxy, aralkyl, amino, dialkylamino, monoalkylamino, nitre, carboxy,
alkoxycarbonyi, aminocarbonyl, monoalkylaminocarbonyi, or dialkkylaminocarbonyl); R'* and R'S,
together with the nitrogen atom, form a mona-, bi- or tri-cyclic heterocyclic ring system
containing from 3 to 15 ring members inciuding carbon and 1 to 3 additional hetero atoms
selected from nitrogen, oxygen and sulfur atoms, wherein the carbon, nitrogen, or sulfur atoms
may be optionaily oxidized and wherein the heterocyelic ring system may be partially or fully
saturated or aromatic and is substituted by -(CIR®){R™)) -R'® (where m is O to 4}, and is optionally
substituted by alkyl, aryl, aralkyl, alkoxy, aryloxy, aralkoxy, halo, haloalkyl, haloalkoxy, hydroxy,
-N{R#IR'®, -C{OJOR?, or -CIO)N(R®IR'; and R'® is -CI0)OR? ar -C{OIN{RR.
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A preferred class of this subgroup is that class of compounds wherein A is -N=: 2! and 7?
are each -O-; R' is hydrogen ar -OR® R? is -CINH)NH,, -CINH}NHIS{O},R™2 or -CINHIN(H)CIO)R?;
R? is {1,2)-tetrahydropyrimidiny! {optionally substituted by alkyl), {1,2)-imidazolyi (optionaliy
substituted by alkyl), or (1,2)-imidazolinyi (optionally substituted by alkyl); R* is hydrogen; R® and
R® are each halo; each R® and R'® ig independently hydragen, alkyl, aryl {optienally substituted by
haio, alkyl, hydroxy, alkexy, aralkoxy, amino, diaikylamino, moncalkylamino, nitro, carboxy,
alkoxycarbonyl, aminocarbonyl, monealkylaminozarbonyl, or dialkytaminocarbonyl), or aralkyl
(optionally substituted by hala, alkyl, aryl, hydroxy, alkoxy, aralkyl, amino, dialkylamino,
monealkylamine, nitro, carboxy, alkoxycarbonyl, aminocarbonyl, monoalkylaminacarbony!, or
dialkylaminocarbonyl); R'? is alkyl, aryl {optionally substituted by halo, alkyl, hydroxy, alkoxy,
aralkoxy, amino, dialkylamino, monoalkylamine, nitro, carboxy, alkoxycarbonyl, aminacarbonyi,
monoaikylaminocarbonyl, or dialkylaminocarbonyl}, or aralkyl {optionally substituted by halo, alkyl,
aryl, hydroxy, alkoxy, aralkyl, amino, dialkylamina, monoalkylamino, nitro, carboxy,
atkoxycarbonyl, aminocarbonyl, manoalkylaminocarbonyl, or dialkylaminacarbanyl}; R'* and R'S,
together with the nitrogen atom, form a heterocyclic ring system selected from the group
consisting of dihydroisoquinolinyl, tetranydroisoquinclinyl, 2-azabicyctol2.2.1 Iheptyl, azetidenyl,
thiazolidinyl, pyrrolyl, pyrrolidinyl, and 2-axopipsrazinyl: and R'® is -C(O}OR® or -C{Q)N{R)R'.

A preferred subctass of this class of compounds is that subclass of compounds wherein A
is -N=; Z' and Z* are each -O-; R' is hydrogen or -OR®: R? s -CINHINH,; RYis
(1,2)-tetrahydropyrimidinyl (optionally substituted by methyll, (1,2)-<imidazoly! {optionally
substituted by methyl), or {1,2)-imidazotinyl (optionally substituted by methyl): R* is hydrogen;
R® and R® are each haio; each R® and R'® is independently hydrogen, alkyl, or aralkyl; and R'S is
-C{OJOR® or -COIN(R?R™.

Preferred compounds of this subclass are those compounds wherein R' is hydrogen,
benzyloxy or hydroxy; R? is 1-methylimidazolin-2-yi; and R® and R® are both filuora.

Particularly preferred compounds of this subclass are those compounds selected
from the following:
4-hydroxy-3-[{4-(2-carboxymethyl-3-oxepiperazin-1-yl}-6-(3-(1 -methyl)imidazdlin-

2-yl)phenoxy-3, 5-diftuoropyridin-2-yloxylbenzamidine;
4-hydroxy-3-1{4-(3-carboxydihydroisoquinolin-2-yl)-5-{3-( 1-methylimidazolin-

- 2-yl}phenoxy-3,5-difluoropyridin-2-yil oxylbenzamidine;
4-hydroxy-3-[{4-(7-carboxy-2-azabicyciof 2. 2. 1]hept-2-yl}-6-(3-{ 1-methyllimidazolin-
2-yliphenaxy-3,5-diflucropyridin-2-yl)oxylbenzamidine;
4-hydroxy-3-[(4-(3-carboxytetrahydroisoguinolin-2-yl}-6-{3-(1-methyllimidazoalin-
2-yi}phenaxy-3,5-diflucropyridin-2-yl)oxylbenzamidine;
4-nydroxy-3-[(4-(3-carboxyazetidin- 1-y1)-6-(3-(1-methyl)imidazolin-
2—yl)phenoxy—3,5-diﬂuoropyridimz-yl)oxy]bgnzamidine;
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4-hydroxy-3-{{4-{4-carboxythiazalidin-3-yl}-8-(3-{1-mathyllimidazalin-
2-yliphenoxy-3,5-difluoropyridin-2-ylloxylbenzamidine :
4-hydroxy-3-[{4-{2-carboxypyrrolidin- 1-y})-8-(3-{1-methylimidazalin-
2-yijphenoxy-3,5-diftuoropyridin-2-ylloxylbenzamidine;
4-hydroxy-3-[{4-(2-methoxycarbonylpyrrolidin-1-yi)-6-(3-{ 1 -methyllimidazolin-
2-ylphenaxy-3,5-difluoropyridin-2-ylloxylbenzamidine;
4-hydroxy-3-[(4-(2-athoxycarbonylpyrrolidin- 1-y1}-6-{3-(1 -methy!limidazolin-
2-yliphenaxy-3,5-diflucropyridin-2-yljoxylbenzamidine;
4-hydroxy-3-1{4-{2-carboxy-4-hydroxypyrrolidin-1-yl}-6-{ 3-(1 -methyllimidazolin-
2-yl)phenoxy-3,5-difluoropyridin-2-yl)oxylbenzamidine; and
4-hydroxy-3-[{4-|4-carboxy-§,5-dimethyithiazolidin-3-y)-6-{3-{1 -methyl)imidazolin-
2-yliphenoxy-3,5-difluaropyridin-2-yl)oxylbenzamidine.
Most preferred compounds of this subclass are selected from the following:
4-hydroxy-3-[{4-(2-carboxypyrrolidin-1-yi)-8-(3-(1-methyhimidazolin-
2-yl}phenoxy-3,5-difluoropyridin-2-ylloxylbenzamidine;
4-hydroxy-3-[{4-{2-methoxycarbenylpyrrolidin-1-yI}-6-3-( 1-methyllimidazalin-
2-yliphenoxy-3,5-difluorapyridin-2-yljoxylbenzamidine; and
4-hydroxy-3-[(4-{2-ethoxycarbonylpyrralidin-1-yl}-6-{3-{1-mathyllimidazolin-
2-yl)phenoxy-3, 5-difluoropyridin-2-ylloxylbenzamidine.

Preparation of Compounds of The invention

As a matter of convenience, the following description of the preparation of the
compaounds of the invention is directed to the preparation of compounds of formula {i) where A is
‘N=, 2" and Z? are both -0-, R? is -C(NH)NH, and R’ is -N{R*-(CIR*HR'®)) -R'* where R? is alkyl or
aralkyl, nis O, and R" is cyclopentyl substituted by -C{O)}OR®. It is understood, however, that
similar synthetic processes may be used to prepare other compounds of formula {1), (), (111, {IV),
(V}, (VI}, and (VIl). ltis also undarstood that in the following description, combinations of
substituents and/or variables {e.g., R® and R%) on the depicted formulae are permissible only if

such combinations result in chemically stable compounds.

A, Praparation of Compaunds of Formulae (la) and {tb)

Compounds of formulae (la) and (Ib) are compounds of the invention, as describad above
in the Summary of the Invention and may be prepared as iliustrated below in Reaction Scheme 1,
whare each X is independently halo; R® is alkyl or aralkyi (optionally substituted by halo, alkyl,
aryl, hydroxy, alkoxy, aralkoxy, amino, diaikylamina, monoalkylamina, nitro, carboxy,
alkoxyearbonyl, aminocarbonyl, monoalkylaminocarbonyl, or dialkylaminocarbonyl); and R, R?®, RY,

R®, and R® are as described above in the Summary of the Invention:
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REACTION SCHEME 1 continuad
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The amino acids of formula (B) are commercially available, for example from Aldrich
Chemical Co., Sigma Chemical Co., or ICN Biomedicais, Inc, or may be orepared according to
methods known to thase skilled in the art. -in addition, other amino and hydroxy acids of the
formula N{H)(R%)-(CIR%)(R'%)) -R'?, HO-(C(R*}{R™)},-R"®, and HNIR'R'S whers each R?, R', R'?, R'*
and R'® are defined above in the Summary of the Invention, are also commercially available, for
exampte, from Aldrich Chemical Co., Maybridge Co., and Jannsen Co., or may be prepared
according to methods known to those skilled in the art, and may be similarly used in the above
Reaction Scheme in place of the compound of formula (B} to produce the corresponding
compounds invention where R’ is -N{R®)-{C{R*HR"'%},-R*2, -0-{CIR°NR'")),-R*?, and -N{R')R'S. The
compounds cof formuta (A), (D), (F) and (H) are commercially available, for example, from Aldrich
Chemical Co., or may be prepared according to methods known to those skflled inthe art, In
general, the compounds of formula {la) and {ib) are prepared by first treating a compound of
formuia (A} with a compound of formula (B) in an aprotic solvent, for example, DMSO, in the
presance of a base, for example, triethylamine, at -20°C to 5C°C, preferably at ambient
temperature, for about 20 to 40 hours, The compound of farmula {C) is then isotated from the
reaction mixture by standard techniques, such as extraction, filtration and in vacuo removal of
solvent.

The resulting compound of farmula {C) is then treated with a compound of formula (D}

under standard alkylation conditions, for example, in an aprotic solvent, prefarably, in acetonitrile,

in the presence of a base, for example, sodium hydride, at ambient temperature for 1 to 24 hours,




20

25

30

35

WO 98/11094 25- PCT/EPY7/04961

preferably for about 2 hours. The compound of formula {E} is then isolated from the reaction
mixture by standard techniques, such as extraction, in vacyo removal of solvent, and flash
chromatography.

The resulting compound of formuia (E) in an aprotic solvent, for example, acetonitrile, is
treated with an eguimolar amaunt of a compound of formula {F} in the presence of a base, for
example, cesium carbonate, at temperatures between about 20°C and 120°C, preferably at
ambient temperature, for a peried of time sufficient to complete the desired reaction as monitored
by thin layer chromatography (TLC). The compound of formula (G} is then isolated from the
reaction mixture by standard isolation techniques, such as extraction, /n vacuo removal of solvent,
and flash chromatography.

The compound of formula {(G) in an aprotic solvent, for example, DMSO, is then treated
with an equimolar amount of a compound of formula {H) in the presence of a base, for exampie,
cesium carbonate, at temperatures between about 20°C and 120°C, preferably at about 35°C, for
a period of time sufficient to complete the desired reaction, for example, for about 13 hours. The
reaction mixture is cooled to ambient temperature and the compound of formula {J) is then
isolated from the reaction mixture through standard isolated techniques, such as extraction, /n
vacus removal of solvent, and flash chromatography.

The compound of formula (J) is dissolved in an anhydrous alkanol, preterably ethanol, and
then anhydrous mineral acid, preferably HC!, is added to tha solution over a periad of time

sufficient to incorporate the acid into the solution while maintaining the reaction temperatures at

‘about -78°C. After incorporation is complete, the reaction vessel is sealed and the reaction

mixtue is allowed to warm to ambient temperature and stirred between 12 and 24 hours,
preferably for about 16 hours, at ambient temperature. The solvent is removed i vacuo and the
resulting residue is dissolved in fresh anhydrous alkanel, praferabiy ethanol, and then treated with
anhydrous ammaonia (gas) at termperatures from between ambient temperature and 100°C for
about 1 10 about 5 hours, preferably for about 2 hours. The compound of formula (la) is then
isolated from the reaction mixture by standard isolation techniques, for example, /n vacuo removal
of solvent and purification by high performance liquid chromatagraphy (HPLC).

Alternatively, instead of treating the resulting residue above with anhydrous ammonia
{gas), the resuiting rasidue may be treated with a compound of the formula NH,OR® to afford the
correspending compound of formula (la) wherein R? is -C{NH)N{H)OR®.

The compound of formuia (la) is then hydraiyzed under acid conditions, for example,
treatment with a strong mineral acid such as HCI, to produce the compound of formula {Ib). In
addition, during this step, any compounds of formuta {la) so praduced which contain an ester as a
R, R®, R, R®, R%, R®, R, R'2, R™, or R'*and R'S {together with the nitrogen atom) substituent are
hydrolyzed to compounds that contain the corresponding acid substituent,

In addition, compounds of formula (la) may be treated under standard transssterification
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conditions with an alcohoi of the farmula R*OH where R? is aryl {optionally substituted by halo,
alkyl, hydroxy, alkoxy, aralkoxy, amino, dialkylamino, monaalkylaming, nitro, carboxy,
alkoxycarbonyl, aminocarbonyl, monoalkylaminoearbonyl, ar dialkylaminacarbonyl} to produce
compounds of the invention where R? is optionally substituted aryl,

Campounds of formula {la) wherein B3 is ~CINHINH, or -CINHIN(H}OR® are produced from
the corresponding cyano compounds in a similar manner as that described above for compound of
formuia (J).

In addition, compounds of formuia (la) wherein R', R®, R4 R% R, R™, or R' and R'S

{together with the nitragen atom) contains a -C{O)N(RYR® group or a -C{OJOR® group {wherg each

R? or R'® is independently alkyl, optionally substituted aryi or optionally substituted aralkyl) may be

hydrolyzed under acidic conditions to prepars corresponding compounds of the invention where
R', R® R, R%, R®, R™, or R'" and R'S {together with the nitrogen atom) contains a -C{O)OH group.

In addition, compounds of formula {la) wherein R', R®, R®, RS, R®, R™, or R™ and R'5
contains a -C{Q)OR® group where R? s hydrogen, alkyl, optionally substituted aryl or optionally
substituted aralkyl may be amidated under standard amidation conditions to form the
carresponding compaunds of formula {1a) where R', R?, R®, R, Re, R', or R" and R'® (together
with the nitregen atom) contains a -CIQIN(R®IR™® group where R? and R'® are independently
hydrogen, alkyl, optionally substituted aryl or optionally substituted aralkyl.

In addition, compounds of formula [la) where R', R?, R*, R®, or R® contains a nitro group
may be reduced under standard conditions 1o produce the corresponding compounds of
formuia {la) where R', R?, R, R®, or R® contains an amino group, which can be treated with the

appropriate alkylating agents or acylating agents to afford the corrasponding compounds of

formula (la) where R', R%, R, R®, or R® contains -N(R®)R" ar -N(R®)C{C)R" where each R? and R'is

independently hydrogen, atkyl, optionally substituted aryl or optionally substituted araikyl,

Compounds of formula (la) may be further treated with the appropriate acid halide,
preferably acid chioride, or with the appropriate acid anhydride or an eguivalent, to yield
compounds of the invention wherein R? is -CINHIN{H}C{O}R? where R® is hydrogen, alkyl,
optionally substituted aryl or optionally substituted aralkyl. Alternatively, compounds of formula
(la} may further be treated with carbamoy! chiorides or their equivalents to yield compounds of
the invention where R? is -C{NHIN(H}C[O)OR'? where R is described above in the Summary of
the Invention. ]

Alternatively, compounds of formula (ta) may be further treated with compounds of the
formula R'>-S(0),-imidazole (where R'? is described in the Summary of the invention) in a polar
solvent, such as methylene charide, at ambient temperature to afford compounds of the inventjon
where R? is -C{NHIN{H}S{0),R"2,

Alternatively, compounds of formula {la) may be further treated with an appropriately

N-R*-substituted phenylcarbamate in a polar solvent, preferably methylena chloride, at ambient
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temperature, for about 6 (o 24 hours, preferably for about 12 hours, to afford compounds of the
invention where R? is ~-CINH)N(H)ICIO)N{H)R®.

In addition, if compounds of formula (B) are already suhstiAtuted on the amino radical by R®
subsitutents as described ahove in the Summary of the Invention, such compounds do not require
the alkylation process of Step 2, as described above in the Reaction Scheme 1.

In addition, compounds of formula {B) which contain additional reactive hydroxy or aming
groups may be treated with the appropriate oxygen- or nitrogen-protecting group prior to Step t

and than deprotected as desired to provide the free hydroxy or amino groups.

LA I

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 (B)

A A solution of 1-amino-1-cyclepentanecarboxyiic acid {2.0 g, 16 mmol) in absolute
ethanol (30 mL} was cooled to -78°C and HC! (g) bubbled in for 10 minutes. The flask was
sealed with a septum and stirred at ambient temperature. After 22 hours the mixture was
concentrated /n vacuo to afford 3.0 g (100% vyield) of 1-ethoxycarbonyl-1-aminocyclopentane,
hydrochloric acid salt, as a white solid: NMR {CDCIy} 9.0 (br s, 3}, 2.4-1.8 (m, B), 1.4 {t, 3} ppm.

B. In a similar manner, the follawing esters are made;
1-ethoxycarbonyl-2-aminocyclopentane;
1-ethoxycarbonyl-2-aminocyclohexane;
1-ethoxycarbonyi-3-aminocyclohexane;
1-ethoxycarbonyl-4-aminocyclohexans;
3-ethoxycarbonylmethyl-2-oxopiperazine;
1,1-diethoxycarbonyl-4-aminocyclohexane;
1,3-diethoxycarbonyl-4-aminocyclohexane:
1-athoxycarbonyl-1,2-dihydroxycyclobutane;
1-ethoxycarbonyl-3-hydroxycyclobutane;
1-ethoxycarbonyl-2-hydroxycyclopentane:
1.2-diethoxycarbonyl-4-hydroxycyciopentane;
1-ethoxycarbonyl-2-hydroxycyclohexane:
1-ethoxycarbonyl-4-hydroxycyclohexane;
3-ethoxycarbonyldihydroisoquinoline;

3-ethoxycarbonyltetrahydroisoquinoline;
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6-ethoxycarbonyl-2-azabicyclo[2.2.1]heptane;
7-ethoxycarbonyi-2-azabicycfo[2.2, 1]heptane;
2-ethoxycarbonyl-3-aminonorbornane;
3-ethoxycarbonylazetidine;
4-ethoxycarbonylthiazolidine;
2-sthoxycarbonyipyrroline;
2-ethoxycarbonylpyrrolidine;
2-gthoxycarbonyl-4-hydroxypyrrolidine;
4-ethoxycarbonyl-5,5-dimethylthiazolidine;
1-ethoxycarbonyl-1-aminocyciopropane;
2-sthoxycarbonyl-2-aminonorbornane;

1, 3-diethoxycarbonyl-1-aminocyclobutane;

4-athoxycarbonyl-4-aminoquinuclidine;

1-benzyloxycarbonyl-1,2-dihydroxyeyclohexa-3,5-diene;

‘1-benzyloxycarbonyl-1-hydroxycyclohexane;

9-methoxycarbonyl-9-hydroxyfiuorene;

9-rmathoxycarbonyl-2-chlorofiuarene;

‘T-methoxycarbonyl-1,3,4,5-tetrahydroxycyclohexane;

1-methoxycarbanyl-1-hydroxyeyclopropane;
1-methoxycarbonyl-1-hydroxycycloheptane;
1-methoxycarbonyl-1-hydroxycyclopentane;

1-methoxyearbonyl-1-hydroxyeyclobutane;

.28-

1-methoxycarbonyi-3-hydroxybicyclo[3.2.1]octane:

1-methoxycarbonyl-3-hydroxybicycio[2.2.1lheptane;
1-methoxycarbonyl-4-hydroxybicyclo[2.2.1]heptans;

t-methoxycarbonyl-3-hydroxyadamantane;

1,3-dimethoxycarbonyl-2,2-dimethyl-4-hydroxy-6-oxocyclohex-5-gne;
1-methoxycarbanyl-3-hydroxymethylbicyclo[2.2.2]octane;
1-methoxycarbonyl-4-hydroxybicyclo{2.2.2)octane; and
1-methoxycarbonyl-1-methyl-2-hydroxy-2-ethenylcyclohexyl,

PREPARATION 2

Compounds of formula {C}

PCT/EP97/04961

A. A solution of athyl 1-amino-1-cyclopentanecarboxylate, hydrochleric acid salt

(1.0 g, 5.2 mmol), as prepared above, in acetonitrile (50 mL} was cooled to -15°C and

pentafluoropyridine {0.57 mL, 0.87 g, 5.2 mmol} and triethylamine (3.6 mL, 2.6 g. 26 mmol)

were added. The resultant mixture was allowed to warm slowly 10 ambient temperature and
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stirred. After 3 days, the mixture was poured into 100 ml of 50% brine in water and 100 mL of
ethyl acetate. The aqueous layer was separated and extracted with another 100 ml. of ethyl
acetate. The combined organic extracts were dried over MgSO,, filtered, and concentrated in
vacuo to afford 1.3 g (82% vyield) of 4-N-{1-ethoxycarbonylcyclopent-1-yl)amina-
2,3,5,6-tetrafluoropyridine, a compound of formula (C), as a crystaliine solid: NMR {CDCly) 4.8 (br
s, 1), 4.2 (q, 2}, 2.5-1.7 im, 8}, 1.3 {t, 3) ppm.

B. In a similar manner, the following compound of formula (C} was made:
4-N-(2-methoxycarbonylpyrrolidin-1-yllamino-2,3,5,6-tetrafluoropyridine.

C. in a similar manner, tha following compounds of formula (C) are made:
4-N-(2-sthoxycarbonylcyciopent-1-yllamino-2,3,5,6-tetrafluoropyridine;
4-N-{2-ethoxycarbonyicyclohex-1-yllamino-2,3,5,6-tetrafiuoropyridine;
4-N-[3-ethoxycarbonyicyclohex-1-yllamino-2,3,5,6-tetratfivoropyridine;
4-N-(4-ethoxycarbonylcyciehex-1-yllamino-2,3,5,8-tetrafluoropyridine;
4-N-(4,4-diethoxycarbonylcyclohex-1-yllamino-2,3,5,8-tetraflucropyridine;
4-N-{2,4-diethoxycarbonylcyclohex-1-ylJamino-2,3,5, 8-tetraflucropyridine;
4-N-(1-ethoxycarbonylgycioprop-1-yliamino-2,3,5,6-tetraflucropyridine;
4-N-{2-ethoxycarbonylnerbornan-2-yliamine-2,3,5,6-tetraflucropyridine;
4-N-{3-athoxycarbonylnorbornan-2-yllamine-2,3,5,6-tetraflucropyridine;
4-N-{1,3-diethoxycarbonylcyclobut-1-ylJamino-2, 3,5, 6-tetrafluoropyridine;
4-(2-ethoxycarbonyl-2-banzyloxycyclobut-1=yljoxy-2,3, 5,6-tetrafluoropyridine;
4-(3-ethoxycarbonylcyclobut-1-ylloxy-2,3,5,6-tetrafluoropyridine;
4-{2-ethoxycarbonyleyclopent-1-yijoxy-2,3,5,6-tetrafluoropyridine;
4-(3,4-diethoxycarbonylcyclopent-1-ylyoxy-2,3,5, 6-tetrafluoropyridine;
4-{2-ethoxycarbonylcyclohex-1-yl)oxy-2,3,5,6-tetrafluoropyridine;
4-{4-ethoxycarbonyleyclohex-1-ylioxny-2,3,5,8-tetrafluoropyridine;
4-{4-ethoxycarbonylcyciohex-1-ylloxy-2,3,5,6-tetraflucropyridine;
4-{2-ethoxycarbonyltetrahydroisoguinolin-3-yl1)-2, 3,5, 8-tetrafluoropyridine;
4-(6-ethoxycarbonyl-2-azabicyclol2.2. 1]hept-2-yl}-2,3, 5 B-tetrafluoropyridine;
4-{7-ethoxycarbonyi-2-azabicyclo[2.2. 11hept-2-yl}-2,3,5,6-tetraflucropyridine;
4-{3-ethoxycarbonyiazstidin-1-yl)-2,3,5,8-tetraflucropyridine;
4-(4-ethoxycarbonyithiazolidin-3-yi}-2,3,5,6-tetrafluoropyridine;
4-(2-ethoxycarbonylpyrrolin-1-yl}-2,3,5,6-tetrafluoropyridine;
4-(2-ethoxycarbonylpyrrolidin-1-yl}-2,3,5,6-tetrafluoropyridine;
4-{2-ethoxycarbonyl-4-benzyloxypyrrolidin-1-yl)-2,3,5, 6-tetrafluorapyridine;
4-{4-ethoxycarbonyl-5,5-dimethylthiazolidin-3-y|)-2,3, 5, 6-tetrafluaropyridine;
4-(2-methoxycarbonyl-2-benzyloxycyciohexa-3,5-dien-1-ylloxy-2,3,5,6-tetrafluoropyridine;
4-{1-methoxycarbonylcyclohex-1-yljoxy-2,3,5,8-tetrafluoropyridine;




10

15

20

25

30

35

WO 98/11094 PCT/EPY7/04961
' ' .30-

4-(1-methoxycarbonyl- 1 -methyl-2-ethenyicycliohex-2-ylioxy-2,3, 5.6-tetrafiuoropyridine ;
4-(2-rnethoxvcarbonylcyciohex~1 -yl )oxy-2.3,5,6—tetrafluoropwidine;
4-{9-methoxycarbonylfluoren-Q-yl)oxv-z,3,5.6-tetraﬂuoropvridine;
4-(9-methoxvcarbonyl-2-chlcrofluoren—9—vl)oxy-2, 3.5.6-tetrafluaropyridine:
4-(1 -méthoxycarbonyl-3,4,5,—benzyioxycyclohax— 1-yljoxy-2,3,5, B-tetratluoropyriding;
4-11 -methoxycarbonyleycloprop-1 -yl)oxy-2,3,5,6-tetrafluorupyridine;
4-(1-methoxycarbonyleyclchept-1 -yﬂoxv—2,3,5,6-terrafluoropyridine H
4-{1-methoxycarbonyicyclopant-1 -vl)uxy-2,3,5,6-tetraﬂuor0pyridine ;
4-(3-methoxycarbonylbicyelol3.2.1joct-1 ~ylloxy-2,3,5,8-tetraflucropyridine::
4-ld-methoxycarbonylbicycio[2.2.2)oct-1 ~yhoxy-2,3,5,6-tetrafucropyridine;
4-{3-methoxycarbonyibicycio{2.2. 2ject-1 -vl)oxv-z,3.S,S-tetrafluoropyridine:

4-(1 -methoxycarbonyl-2-benzyloxyeyclobut-1 -yljoxy-2,3,5, B-tetrafluoropyridine;
4-(3-methoxvcarbonvlbicyclolz.2. 1 ]hept-‘l~y|)oxy-2,3.5.S-tetraﬂuoropvridine:
444-methoxycarbonylbicyclo[2.2.1]hept»1~y|loxy-2,3,5.6-tetrafluoropyridine: and
4-(3-methoxycarbonyladamant-1 -yiloxy-2,3,5,6-tetrafluorapyridine.

PREPARATION 3
Compounds of formula ()

A. To a solution of 4-N~(1-ethoxvcarbonylcvclopent-1-yl)amino—
2,3,5,6-tetrafluoropyridine {1.3 g, 4.2 mmot} in acetonitrile (40 mL) was added sodium hydride
(0.8 g, 20 mmol, 60% dispersion in minerai oil). After gas evolution ceased, iodomethane
(0.32 mi., 0.72 g, 5.1 mmol) was added and the resultant mixture was stirred at ambient
temperature for 1 hour. The mixture was then poured into 100 mL of 50% brine/water and
100 mL of ethyl acetate. The aqueous {ayer was separated and extracted with another 100 mL
of ethyl acetate. The combined organic extracts were dried over MgsSQ,, fiitereg, and

concentrated /n vacuo to afford a light orange oil, Purification by flash chromatography on silica

- gel afforded 0.89 g (65% vyield) of 4-(N-methyl-N-(1-athoxvcarbonyicyclopent-1-yl)amino)-

2,3,5,6-tetrafiuoropyridine, a compound of formula (E, as a clear, cotorless ligquid: NMR (CDCLy)
4.2(q, 2}, 3.2 (s, 3), 2.3-1.7 (m, B), 1.3 (¢, 3) ppm,

B. In a similar manner, the faliowing compounds of formula (E) are made:
4w(N-methyI-N-(2-ethoxycarbonvicyclopent-1-vl)arr|in0)—2,3,5,6-tetrafluoropyridine;
4-(N—methyl-N—{Z'ethoxycarbcnylcvclohex-1-yl)aminol-?.,S,5,G-tetrafluoropvridine;
4-{N-methy|-N-(3-ethoxycarbonyleyclohex-1 -yllamine)-2,3,5,8-tetrafluoro pyridine;
4-(N—methyJ-N-(4-ethoxycarbOnylcyclohex-1-vllaminn)-Z,3,5,6-tetrafluoropyridiﬂe;
4-{N-methyl-N-({4,4-diathoxycarbonyicyciohax-1 -ylyamino)-2,3,5, 6-tetraflucropyridine;
4—(N~ethvl-N—(2,4-diethoxycarbonvlcvciohex-1-v!laminol~2,3,5,6-tetraﬂuoropvridine:
4-(N-ethyl-N-{1-ethoxycarbenylcycloprop-1 -vllamino}—z,s,5,6-tetraﬂuoropvridine:
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4-(N-ethyl-N-(2-ethaxycarbonylinorboman-2-yiarmino)- 2, 3,5,6-tetrafluaropyridine;
4-{N-ethyi-N-(3-ethoxycarbonylnorbornan-2-yliamine)-2,3,5,6-tetrafluoropyridine; and
4-(N-ethyl-N-{1,3-diethoxycarbonylcyclobut-1-yi)amino)-2,3,5, 6-tetrafluoropyridine.

PREPARATION 4
Compounds of formula (G}

Al To a solution of 4-{N-methyl-N-(1-athoxycarbonyicyclopent-1-yllamino)-
2,3,5,6-tetraflucropyridine {0.89 g, 2.8 mmol) in acetonitrile (30 mL) was added
2-benzyloxy-5-cyanophenol {0.63 g, 2.8 mmol) and cesium carbonate (1,2 g, 3.6 mmol). The
resultant mixture was stirred at 60°C for 1 day. The mixture was then cooled to ambient
ternperature and poured into 100 mL of water and 100 mL of ethyl acetate. The aquecus layer
was separated and extracted with another 100 mL of ethyl acetate. The combined organic
extracts were washed with 1 M aqueous KOH solution {100 mL), brine {100 mL), dried over
MgSQ,, filtered, and concentrated in vacuo to atford a yeltow oil. Purification by flash
chromatography on silica gel afforded 0.87 g (60% vield) ot 4-benzyloxy-3-[{4-

{N-methyl-N-{1-ethoxycarbonyicyctopent-1-yllamino}- 3,5, 6-triflucrapyridin-2-yl)oxylbenzenitrile, a

‘eampound of formula (G), as a clear, colorless ail: NMR (CDCl,) 7.6-7.1 (m, 8), 5.2 (s, 2), 4.2 (g,

2), 3.1 (s, 3), 2.3-1.6 {m, 8), 1.3 (t, 3) ppm.
B. In a similar manner, the following compound of formula (G} was made:
4-benzyloxy-3-[{4-N-{2-methoxycarbonylpyrrolidin-1-yl}amino-3, 5, 6-trifluoropyridin-
2-ylloxy|benzonitrile.
C. In & similar manner, the following compounds of formula (G} are made:
4-benzyloxy-3-[{4-N-(2-ethoxycarbonylcyclopent-1-yl)amino-3,5,8-triflucropyridin-
2-ylloxylbenzonitrile;
4-banzyloxy-3-[{4-A-{2-ethoxycarbonyicyclohex-1-yllamina-3,5,6-trifiuoropyridin-
2-yljoxylbenzonitrile;
4-benzyloxy-3-[(4-N-{3-ethaxycarbonyicyclohex- 1-ylJamino-3, 8, 6-trifiucropyridin-
2-yljoxylbenzonitrile; -
4-benzyloxy-3-[{4-N-{4-ethoxycarbonylcyciohex-1-yllamino-3,5, 8-trifluoropyridin-
2-ylioxylbenzonitrile;
4-benzyloxy-3-1{4-N-(4,4-diethoxycarbonyicyclohex-1-yllamino- 3,5, 8-trifluoropyridin-
2-yl)oxylbenzonitrile;
4-benzyloxy-3-{(4-V-{2,4-diethoxycarbonyicyclohex-1-yl)amino-3,5,8-trifluaropyridin-
2-yi)oxylbenzonitrile;
4-benzyioxy-3-[{4-N-{1-athoxycarbonylcycioprop-1-yllaming-3, 5, 6-trifiucropyridin-
2-ylloxylbenzonitrile;

4-benzyioxy-3-{{4-N-(2-athoxycarbonylnorbornan-2-ylyamine-3,5, 6-trifiuaropyridin-
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2-ylloxylbenzonitrile:
4-benzyloxy-3-[(4-N-(3-sthoxycarbonylnorbornan-2-yiamino-3,5, 6-trifluoropyridin-
2-ylloxylbenzonitrile;
4-benzyloxy-3-[(4-N-{1,3-diethoxycarbonyicyciobut- 1 -yllamino-3, 5,8-trifluoropyridin-
2-ylloxylbenzonitrile;
4-benzyloxy-3-((4-{2-ethoxycarbonyl-2-benzyloxycyciobut-1 -ylloxy-3,5,6-trifluoropyridin-
2-ylloxy]benzonitrile;
4-benzyloxy-3-[(4-(3-ethoxycarbonylcyclobut- 1 -ylloxy-3,5,6-trifluoropyridin-2-yljoxylbenzonitrile;
4-benzy|oxy-3-[(4—(2—ethoxycarbonylcyclopent-1-yl)oxy-3,5,S-trifluoropyridin-2-yl)0xy]benzonitrile;
4-benzyloxy-3-[14-(3,4-diethoxycarbonyleyclopent-1-ylloxy-3,5,6-trifluoropyridin-
2-yhoxylbenzonitrile;
4-benzyloxy-3-[({4-(2-ethoxycarbonylcyclohex-1 -ylloxy-3,5,6-triflucropyridin-2-ylloxylbenzonitrile:
4-benzyloxy—3-[(4-(4-ethoxycarbonylcyctohex-1~yl)oxy~3,5,B-trifluoropyridin-z-vl)oxy]benzonitrfle;
4-benzyloxy-3-[(4—(4—ethoxycarbonylcyctohex-1—vl)oxy-3,5,6-trfﬂuoropyridin-Z—vl)oxy]benzonitrile:
4-benzyloxy-3-[{4-(2-ethoxycarbonyltetrahydroisoquinolin-3-yl}-3,5, 6-triflucropyridin-
2-yijoxylbenzanitrile;
4-benzyloxy-3-[{4-{6-ethoxycarbonyl-2-azabicyclo{2.2. 1]hept-2-yl)- 3,5, 6-trifluoropyridin-
2-ylloxylbenzonitrile;
4-benzyloxy-3-{(4-{7-ethoxycarbonyi- 2-azabicyclo[2.2. 1]hept-2-yl)-3,5,6-trifluoropyridin-
2-ylloxylbenzonitrile;
4-benzyloxy-3-[(4-{3-ethoxycarbonyiazetidin-1-vi)-3,5, 6-trifluoropyridin-2-ylioxyloenzonitrile;
4-benzyloxy-3-{{4-(4-ethoxycarbonylthiazolidin-3-yl)-3, 5, 6-trifluoropyridin-2-yloxylbenzonitrile;
4-benzylaxy-3-[{4-{2-ethoxycarbonyipyrrolin-1-y1}-3,5, 6-trifluarapyridin- 2-yl) axylbenzanitrile;
4-benzyloxy-3-{{4-{2-ethoxycarbonyipyrrolidin-1-yl}-3, 5, 8-trifluoropyridin-2-yl}oxylbenzonitrile;
4-benzyloxy-3-{{4-(2-ethoxycarbonyl-4-benzyioxypyrroftidin-1-yl)-3,8 B-trifluaropyridin-
2-ylloxylbenzonitrile;
4-benzylaxy-3-1(4-{4-ethoxycarbonyl-5,5-dimethylthiazolidin- 3-yl)-3,5, 6-triflucropyridin-
2-yiloxylbenzonitrile; 7
4-benzyloxy-3-[{4-{N-methyl-N-(2-ethoxycarbanylcyclopent-1 -yllamino)-3,5, B-trifluoropyridin-
2-ytloxylbenzonitrile; )
4-benzyloxy-3-[(4-(N-methyl-N-(2-ethoxycarbonylcyclohex-1-yllamino)-3,5, 6-trifluoropyridin-
2-yiloxylbenzonitrile;
4-benzyloxy-3-[(4-(N-methyl-N-{3-ethoxycarbonyicyclohex-1-yilamino)-3,5, 8-trifluoropyridin-
2-yljoxylbanzonitrile;
4-benzyloxy-3-f(4-(N-methyl-A-(4-ethoxycarbonylcyclohex-1-yllamine)-3,5, 6-triflucropyridin-
2-ylloxylbenzonitrile; -
4-benzyloxy-3-[(4-(V-methyl-N-(4,4-diethoxycarbenyleyclohex-1-yllamino}-3,5, 6-triflucropyridin-
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2-yljoxylbenzonitrile;
4-benzyloxy-3-[(4-(V-gthyl-N-(2, 4-diethoxycarbonyicyclohex-1-yl)amino)-3,5, 6-triffusropyridin-
2-ylloxylbenzonitrile;
4-benzyloxy-3-[(4-{V-ethyl-N-(1-ethoxycarbonylcycloprap- 1-yilamino)- 3,5, 8- triflucropyridin-
2-ylloxylbenzonitrile;
4-benzyloxy-3-[(4-{N-athyl-N-{2-ethoxycarbonyinorbornan-2-yllamino}-3, 5, B-triflucropyridin-
2-yloxylbenzonitrile;
4~benzyloxy-3~[(4-(N-ethvl—N~(3—ethoxvcarbOﬂylnorbornan-2-vi)amino)-3,5,6-1rif|uoropyridin-
2-ylloxylbenzonitrile;
4-benzyloxy-3-{{4-(N-ethyl-N-(1,3-diethoxycarbonyleyclobut-1-yl)arnino)- 3,5, -trifluoropyridin-
2-yljoxylbenzonitriie;
4-benzyloxy-3-[(4-(2-methoxycarbonyl-2-benzyloxycyclohexa-3,6-dien-1-yl)oxy-
§,3,5-trifluoropyridin-2-ylloxyibenzonitrile;
4-benzyloxy-3-1(4-(1-methoxycarbonylcyclohex-1-yi)oxy-
8.3.5-trifluoropyridin- 2-ylloxylbenzonitrile;
4-benzyloxy-3-i(4-(1-methoxycarbonyl-1-methyi-2-ethenylcyclohex-2-yh oxy-
6,3,5-trifluoropyridin-2-ylyoxylbenzonitrile;
4-benzyloxy-3-[(4-(2-methaxycarbonylcyclohex-1-yl)oxy-
6,3,5-trifluoropyridin-2-yi)oxylbenzanitrile;

4-benzyloxy-3-[{4-(9-methoxycarbonylfluoren-9-yl) oxy-8,3, 5-trifluoropyridin-2-yl)oxylbenzonitrile;

4-benzyloxy-3-{{4-(9-methoxycarbonyi-2-chiorofluaren-3-yijoxy-
6,3,B-trifluoropyridin-2-yl)oxylbenzonitrile;
4-benzyloxy-3-[{4-(1-methoxycarbonyl-3,4,5,-tribenzyloxycyciohex- 1-yloxy-
6,3,8-trifluoropyridin-2-yi)oxylbenzonitriie;
4-benzyloxy-3-[{4-(1-methoxycerbonylcycloprop-1-yl)oxy-
6,3, 5-trifluoropyridin-2-ylloxylbenzonitrile;
4-benzyloxy-3-[{4-(1-methoxycarbonylcyciohept-1-yloxy-
6,3,5-trifluaropyridin-2-yl)oxylbenzonitrile;
4-benzyloxy-3-[{4-{1-methoxycarbonylcyclopent-1-yljoxy-
6,3, 5-trifluoropyridin-2-yl)oxylbenzonitrite;
4-henzyloxy-3-{(4-(3-methoxycarbonylbicyclof3.2. 1 Jact-1-ylioxy-
8,3,5-trifluoropyridin-2-yloxylbenzonitrile;
4-benzyloxy-3-{{4-{4-methoxycarbonyibicyclo(2. 2, 2]oct-1-ylloxy-
6,3, 5-trifluoropyridin-2-yl)oxylbenzonitrile;
4-benzyloxy-3-[(4-{3-methoxycarbonylbicyelo(2,2.210¢t-1-yloxy-
6.3,5-triflucropyridin-2-yl}oxylbenzonitrile:
4-penzyloxy-3-[{4-(1-methoxycarbonyl-2-benzyloxyeyclobut- 1-yloxy-
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6,3,5-trifl uompyridin-z-yl)oxy]benzoni'trile ;
4-penzyloxy-3-[{4-(3-methoxycarbonyibicyclal2.2.11hept-1-ylloxy-

6,3,5-trifluoropyridin-2-yl)oxylbenzonitrile; i
4-benzyloxy-3-[{4-(4-methoxycarbonyibicyclol2.2.1 Jhept-1-ylioxy-

8,3, b-trifluoropyridin-2-yl)oxylbenzonitrile; and
4-benzyloxy-3-[{4-(3-methoxycarbonyladarnant-i-yl)oxy-

8,3,5-triflugropyridin-2-ylloxylbenzonitrile.

PREPARATICN 5
Compounds of formula {J)

A. To a solution of 4-benzylaxy-3-[{4-(N-methyl-M-(1-ethoxycarbonyleyciopent-
1-ylyamino)-3,5,6-trifiuarapyridin-2-yl)oxylbenzonitrile (0.87 g, 1.7 mmol) in DMSO (17 mL) was
added 3-{1-methylimidazolin-2-ylipheno! (0.32 g, 1.8 mmol) and cesium carbonate (0.7 g,

2.1 mmol}. The resultant mixture was stirred at 35°C. Atter 4 days, the mixture was cooled to
ambient temperature and poured into 100 mk of water and 100 mL of ethyl acetate. The
aqueaus layer was separated and extracted with another 100 mL of ethyl acetate. The combined
organic extracts were washed with 0.5 M agueous KOH solution {100 mL), brine (100 mL), dried
aver MgS0Q,, filtered, and concentrated /n vacuo to afford 4-benzyloxy-3-((4-(N-methyl-
N-(1-ethoxycarbonylcyclopent-1-yilamino)-8-(3-(1-methylimidazolin-2-yliphenoxy}-3, 5-difluoropyrid
in-2-ylloxylbenzonitrile as a solid foam: NMR (CDCl,) 7.4-6.8 {m, 12), 5.0 (s, 2), 4.2 (g, 2), 3.9 {1,
21, 3.51t, 2}, 3.2 (5, 3), 2.8 (s, 3), 2.4-1.7 (m, 8), 1.3 {t, 3) ppm.

B. In a similar manner, the following compound of formula (J} was made:
4-benzyloxy-3-114-{2-methoxycarbonyipyrrolidin- 1-y1}-6-(3-( 1-methylimidazal-

2-yl)phenoxy}-3,B-difluoropyridin-2-ylhoxyjbenzonitrile.

C. In a similar manner, the foillowing compounds of formula (J) are made:
4-penzyloxy-3-[{4-N-(2-ethoxycarbonylcyclopent-1-yilaming-6-{3-(1-methylimidazolin-

2-yliphenoxy)-3,5-diflucropyridin-2-vlloxylbenzonitrile;
4-banzyloxy-3-[(4-N-{2-ethoxycarbanyleyclohex-1-yl)aming-6-(3-11-methylimidazolin-

2-yl)phenoxy)-3,5-diflucropyridin-2-ylioxylbenzonitrile;
4-benzyloxy-3-[{4-V-(3-ethoxycarbonylayclohex-1-yllamino-6-(3-(1-methylimidazolin-
2-yliphenoxy}-3,5-difluaropyridin-2-yljoxylberzonitrile;
4-benzyloxy-3-[(4-N-(4-ethoxycarbonylcyclohex-1-yllamino-6-(3-(1-methylimidazolin-
2-yliphenoxy)-3,5-difiuoropyridin-2-yiloxylbenzonitrile;
4-benzyloxy-3-[(4-N-14,4-diethoxycarbonylcyclobex-1-yllamino-6-{3-(1-methyiimidazolin-
2-yl)phenoxy}-3,5-difluarapyridin-2-yijoxylbenzonitrile;
4-benzyloxy-3-1(4-N-{2,4-diethexycarbonylcyclohex-1-yllamino-6-(3-{ 1 -methylimidazolin-
2-yliphenoxy)-3, 5-difluoropyridin-2-yi)oxylbenzonitrile;
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4-benzyloxy-3-[{4-V-(1-ethoxycarbonylcycioprop-1-yl amino-6-(3-(1 -methylimidazalin-
2-yl)phenoxy}-3,5-difluoropyridin-2-yl)oxylbenzonitrile;
4-benzyloxy-3-[{4-N-{2-ethoxycarbonyinarboarnan- 2-ylyamino-6-3-{1 -methylimidazolin-
2-yl)phenaxy)-3,5-difluoropyridin-2-yl)oxylbenzonitrile;
4-benzyloxy-3-[{4-N-( 3-ethoxyearbonyinorbornan-2-yi)amino-6-(3-(1 -methytimidazolin-
2-yliphenoxy}-3,5-difluoropyridin-2-y)oxylbenzonitrite;
4-benzyloxy-3-[{4-N-(1,3-diethoxycarbonylcyclobut-1 -yliamine-6-{3-(1-methylimidazalin-
2-ylinhenoxy)-3,5-difluoropyridin- 2-ylloxylbenzonitrile;
4-benzyloxy-3-[(4-(2-ethoxycarbonyl-2-benzyloxycyclobut-1 ~ylloxy-6-(3-(1-methylimidazofin-
2-yhphenoxy)-3,5-difluoropyridin- 2-ylloxylbenzonitrile:
4-benzyloxy-3-[{4-(3-ethoxycarbonyicyclobut-1-yl)oxy-6-(3-( 1 -methylimidazoiin-2-yl)phenoxy)-
3,5-difluoropyridin-2-yljoxylbenzonitrile;
4-benzyloxy-3-[{4-(2-ethoxycarbonyicyclopent- 1-yljoxy-6-{3-{1 -methylimidazalin-2-yliphenoxy)-
3,5-difluoropyridin-2-ylloxylbenzonitrile |
4-benzyloxy-3-[(4-(3,4-diethoxycarbenylcyclopent-1-yh) oxy-8-(3-{1 -methylimidazolin-
2-yl)phenoxy)-3,5-difluoropyridin-2-yl)oxylbenzonitrile:
4-benzyloxy-3-1(4-(2-ethoxycarbonylcyciohex- 1-ylioxy-8-(3-(1 -methylimidazotin-2-yljphenoxy)-
3,5-difluaropyridin-2-yl)oxyltenzonitrite;
4-benzyloxy-3-{({4-(4-ethoxycarbonyicyclohex- 1-ylioxy-6-(3-{1 ~methylimidazolin-2-yl)phenoxy}-
3,5-difluoropyridin-2-yl)oxylbenzonitrile;
4-benzyloxy-3-[{4-{4-ethoxycarbonylcyclohex- 1-ylloxy-6-{3-{1 -methylimidazolin-2-yl)phenoxy)-
3,5-difluaropyridin-2-yl)oxylbenzonitrite;
4-benzyloxy-3-({4-{2-sthexycarbonyltetrahydroisoquinolin-3-yh-6-(3-(1-methylimidazolin-
2-yilphenoxy)-3,5-difluoropyridin-2-yiloxylbenzonitrite;
4-benzyloxy-3-[(4-{6-ethoxycarbanyl-2-azabicyclo[2. 2. T]hept-2-yl)-8-{3-{1-methylimidazoiin-
2-yliphenoxy)-3, 5-difluoropyridin- 2-yl}oxylbenzonitriie;
4-benzylaxy-3-[{4-(7-sthoxycarbonyl-2-azabicyclo(2.2. Tlhept-2-yl)-6-(3-(1-methylimidazolin-
2-yliphanoxy)-3,5-diflugropyridin-2-ylloxylbenzonitrile;
4-benzyloxy-3-[(4-{3-ethoxycarbanylazetidin-1-yi)-6-( 3-{1-methylimidazolin-2-yllphenoxy)-
3,5-difluoropyridin-2-yl)oxylbenzonitrile;
4-benzyloxy-3-[(4-{4-athoxycarbonyithiazolidin-3-yl)-6-( 3-{1-methylimidazolin-2-yl) phenoxy)-
3,5-difluoropyridin-2-yl)oxylbenzonitrile;
4-benzylaxy-3-[(4-(2-ethoxycarbonylpyrrofin- 1 -yi}-8-{ 3-(1-methylimidazolin-2-yl}phenoxy)-
3, 5-difluaropyridin-2-yl)oxylbenzonitrilg;
4-benzyloxy-3-{{4-(2-ethoxycarbenylpyrrelidin- 1 -yi}-6-( 3-{1-methylimidazolin-2-yl)phenoxy)-
3,5-difluoropyridin-2-yl)oxylbenzonitrile;

© 4-benzyloxy-3-{{4-(2-ethoxycarbenyl-d-benzyloxypyrrolidin-1-yl)-6-13-(1-methylimidazolin-
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2-yliphenoxy)-3, 5-difiucropyridin-2-yliexylbenzanitrile; .
4-benzyloxy-3-{{4-(4-ethoxycarbonyl-5, 5-dimethylthiazolidin-3-yi}-6-(3-{1-methyiimidazolin-
2-yliphenaxy}-3, 5-difluaropyridin-2-yl)oxylbenzonitrile;
4-benzyloxy-3-[{4-(M-methyl-N-(2-ethoxycarbonylcyclopent-1-yllamino)-6-(3-{1 -methylimidazalin-
2-yliphenoxyl)-3,5-difluoropyridin-2-ylioxylbenzonitrile;
4-benzyloxy-3-[(4-IN-methy!-N-(2-ethoxycarbonyicyclohex-1-ylamino)-6-(3-(1 -methylimidazalin-
2-yliphenoxy)-3,5-difluorapyridin-2-ylloxylbenzonitrile:
4-benzyloxy-3-[{4-{N-methyl-N-(3-ethoxycarbonyleyclohex- 1 -yl)amino)-6-{3.{1 -methytimidazalin-
2-yliphenaxy}-3, 5-difluoropyridin-2-yljoxylbenzonitrile;
4-benzyloxy-3-[(4-(N-methyl-N-(4-ethoxycarbonylcyclohex- 1-yllamino}-6-(3-(1 -methylimidazolin-
2-yliphenoxyl-3, 5-difluoropyridin-2-yl}oxylbenzonitrile;
4-benzyioxy-3-1{4-(N-methyl-N-(4,4-diethoxycarbonylcyclohex-1-yl)amino)-
6-(3-(1 -methylimidazolin-2-yl)phenoxy)-3,5-difluoropyridin- 2-ylioxylbenzonitrile;
4-benzyloxy-3-[{4-{N-ethyl-N-(2,4-diethoxycarbonylcyclohex-1-ylaming)-6-(3-( 1 -methylimidazolin-
yliphenoxy)-3,8-difluoropyridin-2-ylyoxylbenzenitrite;
4-benzyloxy-3-[(4-(N-ethyl-A-(1-ethoxycarbonyleyctoprop-1-yllamino)-6-(3-{1 -methylimidazolin-
2-yl)phenoxy}-3,5-difluoropyridin-2-yi)oxylbenzenitrile:
4-benzyloxy-3-[{4-(N-ethyl-N-(2-ethoxycarbonylngrbarnan- 2-yl}amino)-6-{3-(1 -mathylimidazotin-
2-yliphenoxy)-3,5-difluoropyridin-2-yl oxylbenzonitrile; »
4-benzyloxy-3-[{4-(N-ethyt-N-(3-ethoxycarbenyinorbornan-2-yllamino)-6-{3-( 1 -methylimidazolin-
2-yliphenoxy}-3,5-difluoropyridin-2-yl}oxylbenzonitrile;
4-benzyloxy-3-[{4-(N-athyl-A-(1,3-diethoxyearbonylcyclobut-1-yilamina)-6-(3-(1 -methylimidazolin-
2-yliphenoxy}-3,5-difluoropyridin-2-yl)oxylbenzonitrile;
4-benzyloxy-3-{{4-(2-methoxycarbonyl-2-benzyloxycyclohexa-3, 5-dien-1 -ylloxy-8-(3-{1-methyh}-
imidazolin-2-yl)phenoxy-3, 5-difluoropyridin-2-ylloxylbenzonitrile:
4-benzyloxy-3-{{4-(1-methoxycarbonylcyciohex-1-yi) oxy-6-13-(1-methyhimidazolin-
2-yliphenoxy-3, 5-difluoropyridin-2-yl)oxylbenzonitrie;
4-benzyloxy-3-{{4-1-methoxycarbonyl-1-methyl-2-athenylcyclohex-2-yloxy-
6-(3-(1-mathyl)imidazalin-2-yl)shanoxy- 3,5-difluoropyridin-2-yl oxylbenzonitrile;
4-benzyloxy-3-[{4-(2-methoxycarbonyleyclohex-1-yl)oxy-6-{3-(1-methyllimidazolin--
2-yl}phenoxy-3, 5-diftuoropyridin-2-yi) oxylbenzonitrile;
4-benzyloxy-3-[{4-(9-methoxycarbonylfluoren-9-yl}oxy-6-(3-(1-methyllimidazolin-
2-yliphenoxy-3,5-difluoropyridin-2-yl) oxylbenzonitrile;
4-benzyloxy-3-[{4-(9-mathoxycarbonyl-2-chiorofluoren-9-yljoxy-6-(3-{1-methyllimidazolin-
2-yl)phenoxy-3,5-difluoropyridin-2-ylloxylbanzonitrile;
4-benzyloxy-3-[{4-(1-methoxycarbonyi-3,4, 5, -tribenzyloxycyciohex-1-yljaxy-
6-(3-(1-methyllimidazolin-2-yl)phenoxy-3,5-diflyoropyridin-2-ylloxylbenzonitrile:




10

15

20

25

30

35

WO 98/11094 : . . PCT/EPY7/04961

4-benzyloxy-3-[(4-(1-methoxycarbonylcycloprop-1-yllaxy-6-{3-(1-methyllimidazalin-
2-yl)phenoxy-3,5-difluaropyridin-2-yi) oxylbenzonitrile;
4-benzyloxy-3-[14-(1-methoxycarbonylcyclohept-1-yljoxy-6-(3-(1-methyllimidazolin-
~ 2-yhiphenoxy-3,5-difluoropyridin-2-yl)oxy]benzonitrile;
4-banzyloxy-3-[{4-(1-methoxycarbonvicyclopent-1-yl)oxy-6-{3-(1-methyl)imidazolin-
2-yl)phenoxy-3,5-diflucropyridin-2-yl)oxylbenzonitrile;
4-benzyloxy-3-[(4-(3-methoxycarbonylbicyclo{3.2.1]oct-1-yt)oxy-6-(3-{1-methyllimidazolin-
2-yl)phenoxy-3,5-difluoropyridin-2-yl)oxylbenzonitrile; .
4-benzyloxy-3-[{4-i4-methaxycarbonytbicyclol[2.2:2}oct-1-y)oxy-6-(3-(1-methylimidazelin-
2-yl)phenoxy-3, 5-difluoropyridin-2-ylloxylbenzonitrile; i
4-benzyloxy-3-[{4-{3-methoxycarbonylbicyclel2.2.2]oct-1-yl)oxy-6-(3-{ 1-methyilimidazotin-
2-yliphenaoxy-3,5-difluoropyridin-2-ylloxylbenzonitrile;
4-benzyloxy-3-{(4-{1-metheoxyecarbonyl-2-benzyloxycyclobut- 1-yl)oxy-6-(3-{ 1 -methyl)imidazolin-
2-yliphenoxy-3,5-difluoropyridin-2-yl)oxylbenzonitrile;
4-benzyloxy-3-[{4-{3-methoxycarbonylbicycio[2.2.1]Jhept-1-ylloxy-6-(3-(1-methyl)imidazolin-
2-yliphenoxy-3,5-difiuoropyridin-2-yi)oxylbenzonitrile;
4-penzyloxy-3-{{4-{4-methoxycarbonylbicyclol[2.2. 1]hept-1-ytioxy-6-(3-(1-methyllimidazolin-
2-yl}phenoxy-3,5-difluoropyridin- 2-yl)oxylbenzonitrile; and
4-benzyloxy-3-[(4-(3-methoxycarbonyladamant-1-yl}oxy-6-{3-( 1-methyllimidazolin-
2-yliphenoxy-3,5-difluoropyridin-2-yloxylbenzonitrile.

EXAMPLE 1
Compounds of farmula (la}

A. A solution of 4-banzyloxy-3-{{4-{N-methyi-N-{1-ethoxycarbonylcyclopaent-
1-vl)amino)—6-(3—{1~methylimidazolin-2-yl)pheﬁoxy)-3,5-diﬂuoropvr':din-2—yl)oxy]benzonitrile (1.1¢,
1.6 mmal} in absolute ethanol {30 mL) was cooled to -78°C and HCl{(g) was bubbied through the
mixture for 15 min. Tha rasultant mixture was stirred in a sealed vessel at ambient temperature
for 22 hours, then- concentrated of ail volatiles in vacuo without heating to afford a solid white
foam. This foam was dissolved in absolute ethanol {40 mL) and heated to rafiux as NH,(g} was
gently bubbled through the mixture. After 3 hours the rmixture was cooled to ambient
temperature and concentrated /n vacuo. Purification by HPLC on a C18 Dynamax column with
20-80% acetonitrile in water gradient with 0.1% trifluoroacetic acid afforded
4-hydroxy-3-[{4-{N-methyl-N-(1-ethoxycarbonylcyclopent- 1-yl}amino)-6-(3-(1-methylimidazotin-
2-yl)phenoxy}-3,5-difluoropyridin-2-yl)oxylbenzamidine, trifluoroacetic acid salt as a white solid:
NMR (DMSOQ-dg/TFA) 10.2 (brs, 1), 9.0 (br s, 2), 8.8 (brs, 2), 7.3-7.6 (m, 6), 7.0 (d, 2), 3.9-4.2
{m, 6), 3.2 (s, 3}, 3.0 (s, 3), 2.9 {5, 3}, 2.1 (m, 4), 1.6-1.8 (m, 4), 1.2 (1, 3) ppm.

B. In a sirmilar manner, the following compounds of formula {l) were made:
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4-hydroxy-3-1{4-(2-ethoxycarbonylpyrrofidin-1-yl}-6-{3-{ 1-methylimidazolin-
2-yhiphenoxy)-3, 5-difluaropyridin-2-yiloxyjbenzamidine, trifluoroacetic acid salt: NMR
{DMSO-dg) 10.2 {brs, 1), 9.0 (brs, 2), 8.8 (brs, 2), 7.3-7.6 (m, 8], 7.0 {d, 2),
4.8 (m, 1), 3.8-4.2 (m, 8), 3.0 (s, 3}, 2.91s, 3], 2.3 {m, 1), 1.2 (m, 3}, 1.2 (1, 3} ppm;
4-hydroxy-3-[4-12-methoxycarbonylpyrrolidin-1-yl)-6-{ 3-{1-methylimidazoiin-
2-yliphenoxy)-3, 5-difluoropyridin-2-ylioxyibenzamidine, trifluorcacetic acid salt: NMR
{DMSOQ-dg) 10.2 tbrs, 1),9.0 (brs, 2}, 8.8 {brs, 2}, 7.3-7.6 (m, 6), 7.0 (d, 2), 4.8 |m,
1), 3.8-4.2 (m, 6), 3.6 (s, 3), 3.0 (s, 3), 2.8 (s, 3), 2.3 (m, 1), 1.9 im, 3), ppm.
C. in a similar manner, the foliowing compounds of formula () are made:
4-hydroxy-3-[{4-(N-methyi-V-(1-ethoxycarbonyleyciopent-2-yllamino)-6-(3-{ 1 -methyllimidazolin-
2-yl)phenoxy-3,5-diflucropyridin-2-ylloxylbenzamidine;
4-hydroxy-3-[(4-{N-(1-methoxycarbonyleyclopent-2-yljamino}-6-{3-{1-methyllimidazolin-
2-yl)phenoxy-3,5-difluoropyridin-2-ylioxylbenzamidine;
4-nydroxy-3-[{4-(N-(1,3-dimethoxyearbonylcyclopent- 1-yllamino!-6-(3-{1-methyhimidazolin-
2-yliphenoxy-3.5-difluoropyridin-2-ylloxylbenzamidine;
4-hydroxy-3-{{4-(N-{1-methoxycarbonylicyclopropyi-1-yliamino)-6-(3-{1-methyllimidazolin-
2-yl)phenoxy-3,5-difluoropyridin-2-yljoxyjbenzamidine;
4-hydroxy-3-1(4-(N-{1-methoxycarbonyicyciopent-1-yi)amino)-6-(3-{ 1-methylimidazotin-
2-yliphenoxy-3,5-diftuoropyridin-2-yoxylbenzamidine;
4-hydroxy-3-[{4-(N-11-methoxycarbonyicyctohex-2-yl)amino)-6-{3-{1-methyl}imidazoiin-
2-yl)phenoxy-3,5-difluaropyridin-2-yl}oxylbenzamidine;
4-hydroxy-3-[(4-(N-{1-methoxycarbonylcyclohex-3-yl)aming)-6-(3-(1-methyllimidazolin-
2-yhphenoxy-3,5-diflucropyridin-2-ylloxyjbenzamidine;
4-hydroxy-3-[{4-{N-{1-methoxycarbonylcyctohex-4-yl)amino)-6-{3-(1-methyilimidazolin-
2-yliphenoxy-3, 5-difluoropyridin-2-ylloxylbenzamidine;
4-hydroxy-3-[{4-{N-(1,3-dicarboxycyclonex-4-yllamino)-6-{3-(1-methyl)imidazolin-
2-yliphenoxy-3,8-difiuorepyridin-2-ylloxylbenzamidine;
4-hydroxy-3-[(4-(N-(1, 1-diethoxycarbonyleyclohex-4-yilamino)-6-(3-{1 -methyi)imidazoﬁn-
2-ylphenoxy-3,5-diflucropyridin-2-ylloxylbenzamidine;
4-hydroxy-3-[(4-(Nv€2~ethoxycarbonylnorbornan-S-yl)amino)-G-(S—(1 -methyllimidazolin-
2-yhphenoxy-3,5-difluaropyridin-2-yl)oxyibenzamidine;
4-hydroxy-3-[{4-{N-{1-ethoxycarbonylbicyelo[ 2, 2.21oct-2-y)amino)-6-(3-( 1-methyllimidazolin-
2-yliphenoxy-3, 5-difluoropyridin-2-yiloxylbenzamidine;
4-hydroxy-3-1{4-(N-methyl-N-(1-ethoxycarbonylcyclopent-2-yijaming}-6-(3-11 -methyllimidazoiin-
2-yl)phenoxy-3,5-diflucropyridin-2-ylloxylbenzamidine;
a-hydroxy-3-[{4-{N-methyl-N-(1,3-diethoxycarbonyicyclopent-1-yllamino)-
6-(3-(1-methyllimidazolin-2-yt) phenoxy-3,5-diflucropyridin-2-ylloxylbenzamidine;
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4-hydroxy-3-[{4-{N-methyl-N-( 1-ethoxycarbonyicyclopropyl- 1 -yllamina)-6-(3-( 1 -methyllimidazolin-
2-yliphenoxy- 3,5-difiucropyridin-2-ylloxylbenzamidine;

4-hydroxy-3-[(4-{N-methyl-N-( 1-athoxycarbonyicyciohex-2-yljamino}-6-(3-(1-methyilimidazolin-
2-yliphenoxy-3,5-difluoropyridin-2-ylloxylboenzamidine ;

4-hydroxy-3-{(4-{N-methyl-N-{ 1-ethoxycarbonyicyclohex- 3-yl}amino}-6-13-( 1 -methyl)imidazolin-
2-yliphenoxy-3,5-difluorapyridin-2-yiloxylbenzamidine;

4-hydroxy-3-[{4-(N-methyl-N-{1-ethoxycarbonylcyclohe x-4-yl)amino}-6-(3-{1-methyllimidazolin-
2-yliphenaxy-3,5-diflucropyridin-2-yl)oxylbenzamidine;

4-hydroxy-3-[(4-(N-methyl-N-{1,3-diethoxycarbonyleyclohex-4-yilaminol-6-(3-{1-methyllimidazolin-
2-yliphenoxy-3,B-diftuoropyridin-2-ylloxy)benzamidine;

4-hydroxy-3-[{4-(IN-methyi-N-(1,1-diethoxycarbonyieyclohex-4-yllamine)-6-(3-{ 1-methyilimidazolin-
2-yliphenoxy-3,5-diflucropyridin-2-yljoxyibenzarnidine;

4-hydroxy-3-[14-(N-methyl-N-(2-ethoxycarbonylnorbornan-3-yiiamino)-6-{3-{ 1-methyilimidazolin-
2-yl)phenoxy-3,5-diflucropyridin-2-ylioxylbenzarmidine;

4-hydroxy-3-[(4-(N-methyl-~-{ 1-ethoxycarbonylbicycla[ 2.2, 2}oct-2-yl)amino)-
6-(3-(1-methyllimidazelin-2-yliphenoxy-3,5-difluoropyridin-2-ylloxylbenzamidine;

4-hydroxy-3-{(4-{1-methoxycarbonyicyclopent-2-yljoxy-6-(3-{ 1-methyllimidazolin-
2-yliptienoxy- 3, 5-difluoropyridin-2-yl)oxylbenzamidine;

4-hydroxy-3-[{4-(1-methoxycarbonyleyciohex-2-yhoxy-6-13-{1-methyllimidazolin-
2-yliphenoxy-3,5-difluoropyridin- 2-ytloxylbenzamidine;

4-hydroxyA3-H4-(1 -methoxycarbonyicyclohex-4-ylloxy-6-13-( 1-methyllimidazelin-
2-yliphenoxy-3,5-difiuoropyridin-2-yljoxylbenzamidine;

4-hydroxy-3-[(4-{1,2-dimethoxycarbonyicyclopent-3-yl}oxy-6-{3-{1-methyllimidazolin-
2-yliphenoxy-3.5-difluorapyridin-2-ylloxylbenzamidine;

4-hydroxy-3-[(4-{ 1-methoxycarbonylcyclobut-3-ylloxy-8-(3-{ 1 -methyllimidazalin-
2-yliphenoxy-3,5-difluoropyridin-2-ylJoxylbenzamidine;

4-hydroxy-3-1{4-(1-methoxycarbonyl- 1 -hydroxyeyciobut-3-yt)oxy-6-(3-1-methyllimidazolin-
2-yliphenoxy-3,5-difiuoropyridin-2-yiloxylbenzamidine;

4-hydroxy-3-[(4-{2-methoxycarbanylnorbornan-3-ylloxy-6-(3-{1-methyl)imidazohn-
2-yl)phanoxv-3,S-diﬁuoropyridin-2—yl)oxy]benzamidine;

4-hydroxy-3-[{4-{2-ethoxycarbonyimethyl-3-oxopipgrazin-1-yl)-6-{3-(1-methyllimidazolin-
2-yliphanoxy-3,5-difluaropyridin-2-ylloxylbenzamidine;

4-nydroxy-3-1{4-{3-ethoxycarbonyldihydroiscquinelin- 2-yl)-8-{3-(1-methytlimidazolin-
2-yliphenoxy-3,5-difluoropyridin-2-ylloxylbenzamidine;

4-hydroxy-3-[{4-{7-ethoxycarbonyl-2-azabicyclo{2.2.1 Yhept-2-yi)-6-(3-(1-methyllimidazolin-
2-yliphenoxy-3,5-difluoropyridin-2-yljoxylbenzamidine;

4-hydroxy-3-1{4-(3-athoxycarbonyltetrahydroisoguinofin-2-yl)-6-(3-(1 -methyllimidazoiin-
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2-y|)phenoxy-3,5-difluqropvridin—2«vl)oxy]benzamidihé:

_ 4-hydroxy-3-[{4-{3-ethoxycarbonylazetidin- 1-yl)-8-(3-(1 -mathylimidazolin-

2-yl}phenoxy-3,5-difluoropyridin-2-ylloxylbenzamidine;
4-hydroxy-3-[(4-(4-athoxycarbonylthiazolidin-3-y1)-6-(3-(1-methylimidazoiin-
2-yiiphenoxy-3, 5-difluoropyridin-2-yloxylbenzamidine;
4~hvdroxy-3-[t4-(2—ethoxvcarbonvlpyrrolidin-‘I -yl}-6-{3-(1-methyliimidazolin-
2-yilphenoxy-3, 5-difluoropyridin-2-yl)oxylbenzamidine :
4-hydroxy-3-{(4-(2-methoxycarbonylpyrralidin- 1-y1}-6-(3-({1-methyllimidazolin-
2-yl}phenoxy-3, 5-difluoropyridin-2-yljoxylbenzamidine;
4-hydraxy-3-[(4+{2-ethoxycarbonylpyrrolidin-1-y))-6-(3-( 1-methyl)imidazolin-
2-yliphenoxy-3,5-difluoropyridin-2-ylloxylbenzamidine;
4-hydroxy-3-[{4-(2-ethoxycarbonyl-4-hydroxypyrrolidin-1-yl)-6-(3-{ 1-methyl}imidazolin-
2-yliphenoxy- 3, 5-difluoropyridin-2-ylloxylbenzamidine;
4-hydroxy-3-[(4-(4-ethoxycarbonyl-5,5—dimethylthiazolidinAB-yl)—6»!3—(1—methylkimidazoiin—
2-yilphenoxy-3,5-difluoropyridin- 2-ylloxylbenzamidine;
4-hydroxy-3-1{4-(2-methoxycarbanyl-2-hydroxycyclohexa-3, 5-dien-1 -yl oxy-8-13-(1-methyl)-
imidazalin-2-yl}phenoxy-3, 5-difluoropyridin-2-y|) oxy)benzamidine;
4-hydroxy-3-[{4-(1-methoxycarbonylcyclohex- 1-ylloxy-6-{3-( 1 -methyi)imidazolin-
2-yi}phenoxy-3,5-difluoropyridin-2-ylloxylbenzamidine ;
4-hydraxy-3-[{4-(1-methoxycarbonyl-1-metfiyl-2-ethenylcyclohex-2-yl)oxy-
6-{3-{1-methyllimidazolin-2-yliphenoxy-3, 5-difluoropyridin-2-ylloxylbenzamidine;
4-hydroxy-3-[{4-(2-methoxycarbonylicyclohex-1-yllaxy-6-(3-(1-methyllimidazolin-
2-ylphenoxy-3,5-difluoropyridin-2-yl)oxyibenzamidine:
4-hydroxy-3-[(4-{9-methoxycarbonylfiuoren-8-yljoxy-6-{3-{1-methyl)imidazolin-
2-yl)phenoxy-3,5-diflucropyridin-2-ylloxylbenzamidine;
4-hydroxy-3-{{4-{2-methoxycarbonyl-2-chlorofluoren-9-ylioxy-6-(3-11-methyl)imidazolin-
2-yliphenoxy-3,5-difluoropyridin-2-ylloxylbenzamidine; _
4-hydroxy-3-1{4-(1-methoxycarbonyl-3,4, 5 ~trihydroxycyciohex-1-ylloxy-6-{3-(1-methyl)imidazolin-
2-yl)phenoxy-3,S-difluoropyridin-2—y|)oxy]benzamidine:
4-hydroxy-3-[{4-{1-methoxycarbonyicycloprop- 1-ylloxy-6-(3-{ 1-methyl)imidazolin-
2-yliphenoxy-3,5-difluoropyridin-2-ylloxylbenzamidine;
4-hydroxy-3-({4-(1-methoxycarbonylcyclohept-1-ylloxy-6-(3.( 1-methyllimidazolin-
2-yliphenoxy-3,5-diflugropyridin-2-yl}oxylbenzamidine;
4-hydroxy-3-[{4-{1-methoxycarbonylcyclopent-1-ytoxy-8-{3-( 1 -methyllimidazolin-
2-yliphenoxy- 3, 5-difluoropyridin-2-ytloxylbenzamidine;
4-hydroxy-3-f(4-{3-methaxycarbonyibicyclo[3. 2. 1]1oct- 1-ylloxy-6-{3-(1-methyllimidazolin-
2-yllphenoxy-3,5-difluoropyridin-2-yl)oxylbenzamidine;
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4-hydroxy-3-[{4-{4-methoxycarbonylbicyclo{2.2. 2Joct-1-ylioxy-6-(3-(1 -methyllimidazolin-
2-yi)phenoxy-3,5-difluoropyridin-2-ylloxylbenzamidine;
4-hydroxy-3-[{4-{3-methoxycarbonylbicyclol 2. 2. 2]oct-1-ylloxy-6-{3-(1 -methyl)imidazolin-
2-yi)phenoxy-3,5-difluorapyridin-2-ylloxylbenzamidine;
4-hydroxy-3-[{4-{1-methoxycarbonyl-2-hydroxycyclobut-1-yiloxy-6-(3-(1 -methyllimidazolin-
2-yliphenoxy-3,5-diflucropyridin-2-ylloxylbenzamidine;
4-hydroxy-3-[(4-(3-methoxycarbanylbicyeio[2.2,1]hept-1 ~yliaxy-6-(3-{1-meathyl)imidazolin-
2-yliphenoxy-3,5-difluoropyridin-2-yl)oxylbanzamidine;
4-hydroxy-3-[{4-{4-mathoxycarbonylbicyclof2.2.1]hept-1-ylioxy-6-[3-(1 -methyl}imidazolin-
2-yllphenoxy-3,5-diflucropyridin-2-ylioxylbenzamidine; and
4-hydroxy-3-[(4-(3-methoxycarbonyladamant-1-ylloxy-6-(3-{ 1-methyllimidazolin-
2-yilphenoxy-3,5-diflucropyridin-2-ylloxylbenzamidine.

EXAMPLE 2
Compounds of formula {Ib)

A. A solution of 4-hydroxy-3-[(4-{N-methyl-N-(1-ethoxycarbanyicyclopent- 1-yllamino)-
6-(3-(1-methylimidazolin-2-yliphenoxy)- 3, 5-difluarapyridin- 2-ylioxylbenzamidine, trifluoroacetic
acid salt (0.80 g, 1.2 mmel) in 26 mL of 6 N aqueous HCl was stirred at 60°C for 1 hour. It was
then cooled to ambient temperature, diluted with acetonitrile and trifluoroacetic acid and purified
by HPLC on a C18 Dynamax column with 20-80% acetonitrile in water gradiant with 0.1%
trifluoroacetic acid to afford 4-hvdroxy-3-[(4-(N~methyt—N-(1-carboxycyclopent-‘l-yl)amino)-
6-(3-(1 -methylirrlidazcaIin-2-y|)phenoxy)_—3,5-diﬂuuropyridin-2-y|)uxy]benzamidine, triflucroacetic
acid salt as a white solid: NMR (DMSO-dg)/TFA) 10.2 (br s, 1), 9.0 (br s, 2), 8.8 (br s, 2}, 7.3-7.6
{m, 6), 7.0 (d, 2), 4.1 (m, 2), 3.8 (m, 2}, 3.2 (s, 3), 3.0 (s, 3), 2.9 (s, 3), 2.1 {m, 4}, 1.6-1.8 {m,
4) ppm.

. B. In a similar manner, the following compound of formula () was made:
4-hydroxy-3-[{4-{N-(2-carbaxypyrrolidin-1-yllamino)-6-(3-{1 -methylimidazolin-2-yl)phenoxy)-
3, 5-difluoropyridin-2-yhioxylbenzamidine, trifluoroacetic acid salt: NMR (DMSOC-dg) 10.2 (br s, 1),
8.0(brs, 2), 8.8 {(brs, 2}, 7.3-7.6 (m, 6], 7.0 (d, 2), 4.7 (m, 1}, 3.8-4.1 (m, 6), 3.0 (s, 3), 2.3
{m, 1}, 1.9 (m, 3) ppm.

cC. In a similar manner, the following compounds of formula (1} are made:
4-hydroxy-3-1(4-(N-(1-carboxycyclopent-2-yllamino}-6-{3-{ 1 -methyl)imidazolin-

2-yliphenoxy-3,5-difluorapyridin-2-yljoxylbenzamidine;
4-hydroxy-3-[(4-(N-(1,3-dicarboxycyciopent-1-yl}amine)-6-(3-(1-methyliimidazolin-

2-yl}phenoxy-3,5-diflucropyridin-2-ylloxyibenzamidine;
4-hydroxy-3-{{4-{N-{1-carboxycyclopropyl-1-yllamine)-6-{3-(1-methyllimidazolin-
2-yliphenoxy-3,5-difluoropyridin-2-yl)oxylbenzamidine;
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4-hydroxy-3-[(4-{N-{1-carboxycyclohex-2-yllamino)-6- (3-(1-methyllimidazolin-
2-yliphenoxy-3,5-difluoropyridin-2-yt}oxylbenzamidine;
4-hydroxy-3-[{4-{N-{1-carboxycyclohex-3-yllamino)-8-(3-(1-methyl)imidazolin-
2-yl)phenoxy-3,5-difluoropyridin-2-yl}oxylbenzamidine;
4-hydroxy-3-{(4-{V-(1-carboxycyclohex-4-yl)amino)-6-{3-(1-methyllimidazolin-
2-yl}phenoxy-3,5-difluaropyridin-2-yl) oxylbenzamidine;
4-hydroxy-3-[(4-(N-(1,3-dicarboxycyclohex-4-yllamino)-6-(3-(1-methyllimidazolin-
2-yl)phenoxy-3,5-difluaropyridin-2-yl}oxylbenzamidine;
4-hydroxy-3-[(4-(A-(1, 1-dicarboxycyclohex-4-yllamino)-6-(3-(1-methyl)imidazolin-
2-yliphenoxy-3,56-difiuarapyridin-2-yi)oxylbenzamidine;
4-hydroxy-3-{(4-{N-(2-carboxynorbornan-3-yl)amino}-6-{3-{ 1-methyllimidazolin-
2-yl)phenoxy-3,5-difluoropyridin-2-ylyoxylbenzamidine;
4-hydroxy-3-[{4-(N-(1-carboxybicyclol 2. 2. 2]oct-2-yl)amino)-8-(3-(1-methyllimidazolin-
2-ylyphenoxy-3,5-difluorapyridin-2-ylyaxylbenzamidine;
4-hydroxy-3-[{4-(N-methyl-N-(1-carboxycyclopent- 2-yi}amino)-6-(3-{ 1-methyl}imidazolin-
2-yl)phenoxy-3,5-difluoropyridin-2-yl)oxyibenzamidine;
4-hydroxy-3-[{4-{N-methyl-A-(1,3-dicarbaoxycyclopent-1-yl}amino)-6-{3-{ 1-mathyllimidazolin-
2-yl)phenoxy-3,5-diftuorapyridin-2-yl)oxylbenzamidine;
4-hydroxy-3-[{4-(N-mathyl-N-{1-carboxycyclopropyl- 1 -yllamine)-6-(3-(1 -methvl)fmidazolin-
2-yl)phenaxy-3,5-difiuoropyridin-2-ylJoxyjkenzamidine;
4-hydroxy-3-{{4-(N-methyl-N-(1 -6arboxvcyclohex—2~yl }amino)-6-13-{ 1-methyl}imidazolin-
2-yl)phenoxy-3,5-difiucropyridin-2-yl)oxylbenzamidine;
4-hydroxy-3-{{4-(N-methyl-N-{1-carboxycyclohex-3-yl}amino}-6-13-( 1-methyl)imidazolin-
2-yi)phenoxy-3,5-diflucropyridin-2-yl)oxylbenzamidine;
4-hydroxy-3-[{4-(N-methyl-N-{1-carboxycyclohex-4-yl)amino}-6-(3-(1-methyllimidazolin-
2-y)phenoxy-3,5-difluoropyridin-2-yl}oxylbenzamidine;
4-hydroxy-3-[(4-(N-mathyi-N-{1,3-dicarboxycyclohex-4-yilamino)-6-(3-( 1-methyl}imidazolin-
2-yl)phenoxy-3,5-difluoropyridin-2-yl}oxy)benzamidine;
4-hydroxy-3-{(4-(N-methyl-N-(1,1-dicarboxycyclohex-4-yllamino)-6-(3-{1-methyl}imidazolin-
2-yl)phenoxy-3,5-difluoropyridin-2-yi)oxylbenzamidine;
4-hydroxy-3-[{4-(N-methyl-A-(2-carboxynorbornan-3-yllamine)-6-{3-{ 1 -methyl)imidazolin-
2-yl)phenoxy-3,B-difluoropyridin-2-yl)oxylbenzamidine;
4-nydroxy-3-[(4-(N-methyl-N-(1-carboxybicyclo(2.2, 2)oct-2-yl)amino}-6-(3-{ 1-msthyllimidazolin-
2-yl}phenoxy-3,5-difiuoropyridin-2-yl)oxylbenzamidire;
4-hydroxy-3-{i4-{ 1-carboxycyclapent-2-ylloxy-6-{3-(1-methyllimidazalin-
2-yhphenoxy-3,5-diflucropyridin-2-ytyoxylbenzamidine;
4-hydroxy-3-1{4-(1-carboxycyclohex-2-yljoxy-6-(3-(1-methyllimidazolin-
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2-yliphenoxy-3,5-difluoropyridin- 2-yi)oxy|benzamidine;
4-hydroxy-3-{{4-(1-carboxycyclohex-4-yl}oxy-8-(3-{1-methyilimidazolin-
2-yliphenoxy- 3, 5-difluorapyridin-2-ylioxylbenzamidine;
4-hydroxy-3-[14-(1,2-dicarboxycyclopent-3-ylioxy-6-(3-{ 1-methyhimidazoiin-
2-yl)phenoxy-3,5-diflucropyridin-2-yl)oxylbenzamidine:
4-hydroxy-3-{{4-(1-carboxyeyclobut-3-yl)oxy-6-{3-(1-methvyl)imidazolin-
2-yliphenaxy-3,5-difluoropyridin-2-yl)oxylbenzamidine:
4-hydroxy-3-[(4-{1-carboxy-1-hydroxycyclabut-3-yl)oxy-6-({3-{ 1-methyllimidazoiin-
2-yllphenoxy-3, 5-difluoropyridin-2-yl)oxylbenzamidine;
4-hydroxy-3-{(4-{2-carboxynorbornan-3-ylyoxy-6-(3-(1-methyllimidazclin-
2-yl)phenaxy-3,5-difluoropyridin-2-yl)oxylbenzamidine;
4-hydroxy-3-[(4-{2-carboxymethyl-3-oxopiperazin- 1-yl)-6-(3-{1-methyl)imidazalin-
2-yliphenoxy-3,5-difluoropyridin-2-yl)oxy]benzamidine:
4-hydroxy-3-[(4-{3-carboxydihydroisoquinolin-2-yl)-6-{3-( 1 -methylimidazalin-
2-yliphenoxy-3,5-difluoropyridin-2-yioxylbenzamidine;
4-hydroxy-3-[(4-(6-carboxy-2-azabicyclo{2. 2. 1]hept-2-y1}-8-(3-(1-methyllimidazolin-
2-yl)phenoxy-3,5-difluoropyridin-2-yl}oxylbenzamidine;
4-hydroxy-3-[(4-(3-carboxytetrahydroisoquinoiin-2-yl}-6-{3-(1-methyllimidazolin-
2-yliphenoxy-3,5-difiuoropyridin-2-yljoxylbanzamidine;
4-hydroxy-3-{{4-(3-carboxyazetidin-1-yl)-6-{3-(1-methyl)imidazolin-
2-yliphenoxy-3, 5-difluoropyridin-2-yljoxylbenzamiding;
4-hydroxy-3-[{4-(4-carboxythiazolidin-3-yl})-6-{3-(1-methyllimidazolin-
2-yliphenoxy-3,5-dif luoropyridin-2-yl}axylbenzamidine;
4-hydroxy-3-[{4-(2-carboxypyrrolidin-1-yl}-6-(3-(1-methyllimidazolin-
2-yl)phenaxy-3,5-difluoropyridin-2-yl}oxylbenzamidine;
4-hydroxy-3-[{4-(2-methoxycarbonylpyrrolidin-1-yl)-6-(3-( 1-methyllimidazolin-
2-yl)phenoxy-3,5-difluoropyridin-2-yl)oxylbenzamidine;
4-hydroxy-3-[{4-(2-ethoxycarbonylpyrrolidin-1-yl)-6-(3-{ t -methyhimidazolin-
2-yliphenoxy-3,5-difiuoropyridin-2-yi)oxylbenzamidine;
4-hydroxy-3-[{4-(2-carboxy-4-hydroxypyrrolidin-1-yl}-6-{3-(1-methyl}imidazolin-
2-yl}phenoxy-3, 6-difluoropyridin-2-yl)oxylbenzamidine;
4-hydroxy-3-{{4-{4-carboxy-8,5-dimsthylthiazolidin-3-y1)-6-(3-{ 1-methyllimidazolin-
2-yliphenoxy-3,5-difluoropyridin-2-yl)oxylbenzamidine;
4-hydroxy-3-[{4-(2-carboxy-2-hydroxycyclohexa-3,5-dien- 1-yljoxy-6-(3-{ 1-methyl)imidazolin-
2-yl)phenoxy-3,5-difluorepyridin-2-yi) oxylbenzamidine;
4-hydroxy-3-[{4-(1 -carboxvcvkilohex-1-yI)oxy-G-(3-(1 -methyllimidazelin-
z-yl)phenuxy-3,S-difluoropyridin-2-ynpxy}benzamidine:
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4-hydroxy-3-[{4-{1-carboxy-1-methyl-2-athenylcyclohex-2-ylloxy-6-{3-(1-methyhimidazolin-
2-yi)phenoxy-3, 5-difluoropyridin-2-yl}oxy)benzamidine;
4-hydraxy-3-[(4-{2-carboxycyclohex- 1-yl)oxy-6-{3-(1 -methyl)imidazolin-
2-yl}phenoxy-3, 5-diflucropyridin-2-yl)oxylbenzamidine;
4-hydroxy-3-[(4-(9-carboxyfluoren-9-yl)oxy-6-(3-(1-methyl)imidazolin-
2-yliphanoxy-3,5-difluoropyridin-2-yl}oxylbenzamidine;
4-hydroxy-3-[{4-(9-carboxy-2-chiorofluoren-9-yljoxy-6-(3-{1-methylimidazalin-
2-yliphenoxy-3,5-difluoropyridin-2-yi) o xy]benzamidine;
4-hydroxy-3-[(4-(1-carboxy-3,4,5,-trihydroxycyclohex-1-yl) oxy-6-{3-{1-methyl)imidazolin-
2-yliphenoxy-3,5-difluoropyridin-2-yl) oxylbenzamidine;
4-hydroxy-3-{4-(1-carboxycycloprop-1-yljoxy-6-(3-{ 1 -methyl)imidazolin-
2-yliphenaxy-3,5-difluoropyridin-2-yhoxylbenzamidine;
4-hydroxy-3-[(4-(1-carbexycyclohept-1-yljoxy-6-{3-( 1 -methyllimidazalin-
2-yliphenoxy-3,5-difluoropyridin-2-yl)oxylbenzamidine;
4-hydraxy-3-[{4-(1-carbexycyclopent-1-yl}oxy-6-{3-( 1 -methyllimidazolin-
2-yliphenoxy-3,5-difluoropyridin-2-yl)oxylbenzamidine;
4-hydroxy-3-{{4-(3-carboxybicyclo(3.2.1]oct-1-yijoxy-6-(3-( 1-methyllimidazolin-
2-yi)phenoxy-3,5-difluoropyridin-2-yl}oxylbenzamidine;
4-hydroxy-3-{{4-(4-carboxybicyclol2.2.2]oct-1-yljoxy-8-(3-( 1-methyl}imidazolin-
2-yi)phenoxy—3,5-difluoropyridin-2—v|)7)xv]benzamidine:
4-hydroxy-3-[(4-(3-carboxybicyclo(2.2.2]oct-1-yl)oxy-8-{3- 1-methyl)imidazolin-
2-yi)phenoxy-3,5-difluoropyridin-2-yljoxylbenzamidine;
4-hydroxy-3-[(4-{1-carboxy-2-hydroxycyclobut-1-ylyaxy-6-{3-{1-methyllimidazolin-
2-yi)phenoxy—3,5~difluoropvridin—z-vl)_oxy]benzamidine;
4-hydroxy-3-[(4-(3-carboxybicyclo[2.2.1]hept-1-ylloxy-6-{3-(1-methyl)imidazolin-
2-yliphenoxy-3,5-difluoropyridin-2-yl)oxylbenzamidine;
4-hydroxy-3-[(4-(4-carboxybicyclo[2.2.1}hept-1-ylloxy-6-(3-(1-methyilimidazolin-
2-yliphenoxy-3, b-diflucropyridin-2-yi)oxylbenzamidine; and
4-hydroxy-3-[{4-(3-carboxyadamant- 1-yl)oxy-6-{3-{ 1 -methyl)imidazolin-
2-yl)phenoxy-3,5-diflucrapyridin-2-ylloxylbenzamidine.

EXAMPLE 3

This example illustrates the preparation of representative pharmaceutical compositions for

oral administration containing a compound of the invention, or a pharmaceutically acceptable salt

thereof, e.g., 4-hydroxy-3-{{4-(N-methyl-M-{1-ethoxycarbonyleyclopent-1-yllamina)-
6-(3-(1-methylimidazolin-2-yl)phenaxy)-3,5-diflucropyridin-2-yljoxyibenzamidine:
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Ingredients B % wi.fwt,
Compound of the invention 20.0%

Lactose 79.5%

Magnesium stearate 0.5%

The above ingredients are mixed and dispensed into hard-shell gslatin capsules containing

100 mg each,

B.

one capsule would approximate a total daily dosage.

Ingredients % wit.fwi.
Compound of the invention 20.0%
Magnesium stearate 0.9%
Starch 8.6%
Lactose 68.6%
PVP {polyvinylpyrrolidine) 0.9%

The above ingradients with the exception of the magnesium stearate 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.

Ingredients

Compound of the invention Q1g
Propylene glycol 20.09
Polyethylene glycol 400 200¢g
Polysorbate 80 10g
Water g.s. 100 mL

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

and polysorbate 80. A sufficient quantity of water is then added with stirring to provide 100 mL
of the solution which is filtered and bottled.

D.

E.

Ingredients Y% wit./wt

Compound of the invention 20.0%

Peanut Oil 78.0%

Span 60 2.0% ' ~
The above ingredients ara melted, mixed and filled into soft elastic capsules,

ingredients - - % wt./yt.

Compound of the invention 1.0%

Methyl ar carboxymethyl cellulose 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.
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EXAMPLE 4
This example illustrates the preparation of a representative pharrmaceutical formulation for
parenteral administration containing a compound of the invention, or a pharmaceutically
acceptabie sait thereof, e.g., 4»hydroxy-3-[(4-(N—(2-ethoxycarbonvlpyrrolidin-1-yl)-amino)-
6-(3-(1 -methyiimidazolin-z-ynphenoxvl-a,5-diﬂuoropyridin-2-yl)oxy]benzamidine:

Inoredients

Compound of the invention 0.02¢g
Propylene giyeol 20.0g
Palyethylene giycol 400 20.0 g
Polysorbate 80 ) 1.0g
0.8% Saline solution q.5. 100 mL

The compound of the invention is dissolved in propylene giycol, polyethylene glycol 400
and polysorbate 80. A sufficient quantity of 0.9% saline solution is then added with stirring to
provide 100 mL of the LV, solution which is filtered through a 0.2 7 membrane filter and
packaged under sterile conditions.

EXAMPLE &

This exampie illustrates the preparation of a representative pharmaceutical compaosition in
suppository form containing a compound-of the invention, or a pharmaceutically acceptable salt
thereof, e.g., 4~hydroxy-3-[(4-(N~(2~ethoxycarbonylpyrrolidin—1-yll-amino}-
6-(3—(1-methy!imidazoIin-2—yi)phenoxy)—3.5-difluoropvridin-z-yl)oxy]benzamidine:

Ingredignts %_wt./wt,
Compaound of the invention 1.0%
Polyethyfene glycol 1000 74.5%
Polyethylene glycol 4000 24.5%

The ingredients are melted together and mixed on a steam bath, and poured into molds

containing 2.5 g total weight.

EXAMPLE 6
This exemple illustrates tha preparation of a raprest;ntative pharmaceutical formulation for
insufflation containing a compound of the invention, or a pharmaceutically acceptable salt thereof,
€.g.. 4-hydroxy-3-[4-{N-(2-methoxycarbonylpyrrotidin- 1 -yl)-amino)-
6-(3-(1-methylimidazalin-2-yl)phenoxy)-3, 5-difluoropyridin-2-ylloxylbenzamidine:

Inagredients % _wi. fwt
Micronized compound of the invention 1.0%
Micronized lactose - 99.0%

The ingredients are milled, mixed, and packaged in an insufflator equipped with a dosing
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oump.

EXAMPLE 7
This examplaillustrates the preparation of a representative pharmaceutical formulation in
nebulized form containing a compound of the invention, or a pharmaceutically acceptabie salt
thereof, e.g., 4-hydroxy-3-[4-(N-(2-methoxycarbonylpyrrolidin-1-yl}-amino)-
6-{3-(1-methylimidazolin-2-yl)phenoxy)- 3,5-dif luoropyridin-2-ylloxylbenzamidine:

Ingredients So_wt. fwt,
Compound of the invention 0.005%
Water 89.995%
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 8
This example illustrates the preparation of a representative pharmaceutical formulation in
aerosol form containing a compound of the invention, or a pharmaceutically acceptable salt
thereof, a.g., 4-hydroxy-3-({4-(A-methyi-N-11-carboxycyclopent-1-yl)amino}-
8-{3-(1-methyl-imidazokin-2-y/Iphenoxy}-3,5-difluoropyridin-2-yiloxylbenzamidine:

ingredients % wt.jwt.
Compound of the invention 0.10%
Propellant 11/12 98.80%
QOleic 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 container fitted with a metering valve.

EXAMPLE 9
{In vitro assay for Factor Xa and Thrombin)

This assay demonstrates the activity of the compounds of the invention towards factor
Xa, thrombin and tissue plasminogen activator. The activities were determined as an initial rate of
cleavage of the peptide p-nitroanilide by the enzyme. The cleavage praduct, a-nitroaniline,
absorbs at 405 nm with a molar extinction coefficient of 8920 M'cm™,
Reagents and Solutions:
Dimethyl sulfoxide (DMSQ) (Baker anaiyzed grade).
Assay buffer:

50 mM TrisHCl, 150 mM NaCl, 2.5 mM CaCl,, and 0.1% polyethylene glycol

6000, pH 7.8.
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Enzymes {Enzyme Research Lab.):

1. Human factor Xa stock solution: 0.281 mg/mL in assay buffer, stored at -80°C (working
solution {2X): 106 ng/mi or 2 nM in assay buffer, prepére prior 1o use).

2. Human thrombin stock solution: Stared at -80°C {working sclution (2X): 1200 ng/mL or

40 nM in assay buffer, prepare prior to use).

3. Human tissue plasminogen activator (tPA) {Twao chains, Sigma) stock selution: 1 mg/mL,
stored at -BO°C (working solution (2X): 1361 ng/mL in assay buffer, prepare prior 1o use).

Chromogenic substrates (Pharmacia Hepar Inc.):

1. 52222 (FXa assay)} stock solution: 8 mM in deionized H,0, stare at 4°C {warking solution

{4X): 656 yM in assay buffer). ,
2. $2302 (Thrombin assay) stock solution: 10 mM in deionized H,0, stored at 4°C (working

solution {4X}: 1200 uM in assay buffer).

3. $2288 (1PA assay) stock solution: 10 mM in deionized H,Q, stored at 4°C {working
solution (4X): 1484 uM in assay buffer).

Standard inhibitor compound stock solution:
5 mM in DMSO0, stored at -20°C,

Test compounds (compounds of the invention) stock solutions:
10 miM in DMSQ, stored at -20°C.

Assay _procedure:

Assays were performed in 98-well microtiter piates in a total volume of 200 yl. Assay
components were in final concentration of 50 mM TrisHCI, 150 mM NaC!, 2.5 mM CaCl,, 0.1%
polyethyiene glycol 6QQ0, pH 7.5, in the absence or presence of the standard inhibitor or the test
compounds and enzyme and substrate at foliowing concentrations: (1) 1 nM factor Xa and
164 pM $2222; {2) 20 nM thrombin and 300 uM S2302; and (3) 10 nM tPA and 371 uM S2288.
Concentrations of the standard inhibitor compound in the assay were from 5 yM to 0.021 #Min 1
to 3-dilution. Concentration of the test compounds in the assay typically were from 10 yM to
0.0417 M in 1 to 3 dilution. For potent test compounds, the concentrations used in the factor Xa
assay were further diluted 100 fald (100 nM to 0.41 nM) or 1000 fold {10 nM to 0.041 nM}. All
substrate concentrations used are equal to their K, vailues under the present assay conditions.
Assays were performed at ambient temperature.

The first stap in the assay was the preparation of 10 mM test compound stock solutions
in DMSO (for potent test compounds, 10 mM stock solutions were further diluted to 0.1 or 0.01
mM for the factor Xa assay), fallowed by the preparation of test compound working solutions
{4X] by a serial dilutions of 10 mM stock solutions with Biomek 1000 (or Multiprobe 204) in 96
deep well plates as follows:

(a) Prepare a 40 M working solution by diluting the 10 mM stock 1 to 250 in assay

buifer in 2 steps: 110 100, and 1 to 2.5.
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(b} Make another five serial dilutions [1:3} of the 40 uM solution {600 i for each

concentration). A total of six diluted test compound solutions were used in the assay.
Standard inhibitor compound (5 mM stock} or DMSO {control) went through the same dilution
steps as those described above for test compounds.

The next step in the assay was to dispense 50 uL of the test compound working solutions
{4X) {from 40 yM to 0.164 uM) in duplicate to microtiter piates with Biomek or MP204. To this
was added 100 uL of enzyme working solution (2X) with Biomek or MP204. The resuiting
solutions were incubated at ambient temperature for 10 minutas.

To the solutions was added 50 ub of substrate working solution (4X} with Biomek or
MP204.

The enzyme kinetics were measured at 405 nm at 10 seconds intervals for five minutes in

a THERMOmax plate reader at ambient temperature.

Calculation of K, of the Compounds of the Invention:

Enzyme rates were calculated as mOD/min based on the first two minutes readings. The {Cq
values were determined by fitting the data to the log-logit eguation (linear) or the Morrisan
equation {non-linear) with an EXCEL spread-sheet. Kivalues were then obtained by dividing the
ICs, by 2. Routinely, Ki(factor Xa) values less than 3 nM were calculated from the Morrison
equation,

Compounds of the invention, when tested in this assay, demonstrated the seiective ability

to inhibit human facter Xa and human thrombin.

EXAMPLE 10
{In vitro assay for Human Prothrombinase)

This assay demonstrates the ability of the compounds of the invention to inhibit
prothrarmnbinase. Prothrombinase {PTase) catalyzes the activation of prothrombin to yieid
fragment 1.2 plus thrombin with mei2othrombin as the intermediate. This assay is an end point
assay. Activity of the prothrombinase is measured by activity of thrombin {one of the reaction
products) or by the amount of thrombin formed/time based on a thrombin standard curve
{nM vs mOD/min). For determination of IC, (PTase) of the compounds of the invention, PTase

activity was expressed by thrombin activity (mOD/min).

Materials:

Enzymes:

1. Human factor Va (Hasmatologic Technologies Ing., Cat# HCVA-0110) working solution:
1.0 mg/mL in 50% glycerol, 2 mM CaCl,, stored at -20°C.

2, Human factor Xa (Enzyme Res. Lab. cat# HFXa1011} working solution: 0.281 mg/mL in
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assay buffer {without BSA), stored at -B0°C.
Human prothrombin {Fll) (Enzyme Res. Lab.. Cat# HP1C0032) working solution:
Diluted Fll to 4.85 mg/mL in assay buffer (without BSA}, stored at -80°C.

Phospholipid (PCPS) vesicies:

PCPS vesicles (80%PC, 20%PS) were prepared by modification of the method reported
by Barenholz et al., Biochemistry (197 7), Vol. 16, pp. 2806-2810.
Phasphatidyl serine {Avanti Polar Lipids, Inc., Cat#840032):
‘ 10 mg/mL in chloraform, purified from brain, stored -20°C under nitrogen or argon.
Phosphatidyl Choline (Avanti Polar Lipids, Inc., Cat# 850457):
50 mg/mL in chloroform, synthetic 16:0-18:1 Palmitoyl-Oleoyl, stored at -20°C

under nitrogen or argon.

Spectrozyme-TH (American Diagnostica Ing., Cat# 238L, 50 umcles, stored at room

temperatura} working solution: Dissolved 50 gmoles in 10 mL deionized H,0.

BSA (Sigma Chem Ca., Cat# A-78B8, FractionV, RIA grade).

Assay buffer: 80 mM TrisHCI, pH 7.5, 150 mM NaCl, 2.5 mM CaCl,, 0.1% PEG 6000

(BDH), 0.05% BSA (Sigma, Fr.V, RIA grade;}.

For one plate assay, prepare the following working solutions:

1.

Prothrombinase complex: )

(a) 100 M PCPS {27.5 pl of PCPS stock {4.36 mM) dituted to final 1200 ut with
assay buffer.

{b} 25 nM Human factor Va: 5.08 ul of Va stock({1 mg/mL) was diluted to finat 1200
ul with assay buffer.

{c) 5 pM Human factor Xa: Diute factor Xa stock (0,281 mg/mL) 1:1,220,000 with
assay buffer. Prepare at least 1200 uL.

Combine equal volumes (1100 uL) of each component in the arder of PCPS, Va and Xa.

Let stand at ambient temperature for 5 to 10 minutes and use immediately or store in ice

{bring to ambient temperature before use).

6 1M Human prothrombin (Fli): dilute 124 uL of FIt stock (4.85 mg/mL} to final 1400 sl

with assay buffer,

20 mM EDTA/Assay buffer: 0.8 mL of 0.5 M EDTA {pH 8.5) plus 19.2 mL assay buffer.

0.2 mM Spectrozyme-TH/EDTA buffer: 0.44 mL of SPTH stock (5 mM) plus 10.56 mL of

20 mM EDTA/assay buffer.

Test compounds {compounds of the invention):

Prepare a working solution (§X) from 10 mM stock {DMSO) and make a series of 1:3 .

dilution. Compounds were assayed at 6 congcentrations in duplicata.
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Assay_conditions and procedure:

Prothrombinase reaction was performed in final 50 pi. of mixture containing PTase (20 uM
PCPS, 5 nM hFVa, and 1 pM hFXa}, 1,2 4M human fagtor il and varied concentration of the test
compounds {5 uM to 0.027 yM or lower concentration range). Reaction was started by addition
of PTase and incubated for 6 minutes at room temperature. Reaction was stopped by addition of
EDTA/buffer to final 10 mM. Activity of thrombin {product) was then measured in the presence
of 0.1 mM of Spectrozyme-TH as substrate at 405 nm for 5 minutes (10 seconds intervals) at
ambient temperature in a THEROmax microplate reader. Reactions were performed in 96-well
microtiter plates. ' ‘

In tha first step of the assay, 10 4L of diluted test compound (5X) or buffer was a)dded to
the plates in duplicate. Then 10 uL of prothrombin (hFII) (5X} was added to sach well. Next
30 uL PTase was added te each well, mix for about 30 seconds. The plates were then incubated
at ambient temperature for 6 minutes.

In the next step, B0 4L of 20 mM EDTA (in assay buffer} was added to each well 1o stop
the reaction. The resulting salutions were then mixed for about 10 seconds. Then 100 uL of
0.2 mM spectrozyme was added to each well, The thrombin reaction rate was then measured at

405 nm for 5 minutes at 10 seconds intervais in a Molecular Devices microplate reader.

Calcutations:

Thrombin reaction rate was expressed as mOD/min. using OD readings from the five
minute reaction. ICy, values were cal¢ulated with the log-logit curve fit program.

The compounds of the invention demenstrated the ability to inhibit prothrombinase when

tested in this assay.

EXAMPLE 11
(in vivo assay)
The following assay demonstrates the ability of the compounds to act as anti-coagulants.
Male rats (25b—330 g) were anesthetized with sodium pentobarbital {90 mg/kg, i.p.) and
prepared for surgery. The left carotid artery was cannulated for the measurement of blood
pressure as well as for taking blood samples to monitor clotting variables (prothrombin time (PT}
and activated partial thromboplastin time (aPTT)}. The tail vein was cannulated for the purpose of
administering the test compounds {.e., the compounds of the invention and standards} and the
thrombopilastin infusion. The abdomen was opened via a mid-line incision and the abdominal vena
cava was isolated for 2-3 cm distal to the renal vein. All venous branches in this 2-3 cm segment
of the abdominal vena cava were ligated. Following all surgery, the animals were allowed to
stabilize prior to beginning the expariment, Tast compounds were administered as an intravenous

bolus {t=0). Three minutes later (t=3), a 5-minute infusion of thromboplastin was begun. Two
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minutes inte the infusion (1=5), the abdominal vena cava was ligated at both the proximal and
distal ends. The vessel was left in place for 60 minutes, after which it was excised from the
animal, slit open, the clot {if any) carefully removed, and weighed. Statistical analysis on the
results was performed using a Wilcoxin-matched-pairs signed fank test, '

5 The compounds of the invention, when tested in this assay, demaonstrated the al:ulutv o
inhibit the clotting of the bload.

LR NN )

While the prasent invention has been described with referance 10 the specific
embodiments thereol, it should be understood by thoss skilled in the art that various changes may
10 be made and equivalents may be substituted without departing from the true splnt and scope of
the invention, In addition, many modifications may be made to adapt a partncu!ar situation,
material, compeosition of matter, process, pracess step or steps, to the objective, spirit and scope
of the present invention. All such medifications are imended to be within the scape of the claims

appended hereto.

The reference to any prior art in this specification is not, and should not be taken as, an
e acknowledgment or any form of suggestion that that prior art forms part of the common general
. knowledge in Australia.
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The Claims defining the invention are as follows:
1. A compound selected from the group consisting of the fallowing formulaa:
s 7! 12 Rt "\ ! 1 R
i
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and Y \‘r \@ (vii):
N~ _N
R? &
R'
wherein:
Ais -C(RY = or -N=;
. Z' and Z* are independently -O-, -N(R%-, -§-, -S{0)-, -S(0},-, or -OCH,-;

R' and R* are each independently hydrogen, hala, alkyl, nitro, -OR®, -C{Q)OR?,

-CIOIN(R®R'™, -N(R*R'®, -N[R%)C{OIR?, or -N{H}IS(0),R"™;
R?is -C(NHINH,, -CINHIN{HIOR®, -C{NHIN(HIC({Q)OR"?, -C{NHIN(H)C(QIR?,

-CINHIN(HIS{O),R, or -CINHIN(HIC{OINIH)R®:
R?is hydragen, hale, alkyl, haloalkyl, nitro, ureido, guanidina, -OR?, -CINHINH,,
-CINHIN{H)OR?, -C{OINIR*)R™, -R"'-C(O)N(R®IR™, -CH{OHICIOIN(R*)R", -N(R®)R"®,
-R"'-N(R*IR", -C{0)OR®, -R"-C{O)OR?, -N(R*}C(OIR?®, (1,2)-tetrahydropyrimidinyl {optionally
substituted by alkyl), (1.21-imidazalyl (optionally substituted by alkyl), or {1,2)-imidazoiinyl
{optionally substituted by alkyl); ' :
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R® and R® are independently hydrogen, hala, alkyl, haloalkyl, nitra, -N(R9R',

-CIOIOR?, -CIOIN(RYR'™®, -C(OINIRHCH,CIOINIR?R', -“NIR®)C(O)NIR®R®, -N(R?)C(O)R"®,
or -N(R%)S(0},R'%

R” is -N(R")-(C{R®)(R™")),-R" (where n is O 10 4), -O-(CIR%{R™)),-R'® (where © is
0 to 4}, or -N{R™R'%:

R® is hydrogen, aikyi or halo;

each R? and R s independently hydragen, alkyl, aryi (optionally substituted by halo,
alieyl, hydroxy, alkoxy, aralkoxy, aming, dialkylamino, monoalkylamino, nitro, carboxy,
alkoxycarbanyl, aminocarbonyi, monoatkylaminocarbonyl, or dia-lkylaminocarbonyll, or
aralkyl (optionailv substituted by halo, alkyl, aryl, hydraxy, alkoxy, aralkyl, amino,
dialkylamina, monoalkylamina, nitro, carboxy, alkoxycarbonyl, aminacarbonyl,
monoalkylaminocarbonyl, or dialkytaminacarbonyt);

R''is a straight or branched afkyiene chain;

A'?is alkyi, aryl {optionally substituted by hala, alkyl, hydroxy, alkoxy, aralkoxy,
amino, dialkylamino, manoalkylamine, nitre, carboxy, alkoxycarbonyl, aminocarbonyl,
monoalkylaminocarbonyl, or dialkylaminocarbonyl), or araikyl {optionally substituted by
halo, alkyl, aryl, hydroxy, alkoxy, aralkyl, amino, dialkylamino, monoalkylaming, nitro,
carboxy, alkoxycarbonyl, aminocarbonyl, monoalkylaminocarbonyl, or
dialkylaminacarbonyl);

R'*is a mono-, bi- or tri-cyclic carbocyclic ring system containing from 3 to 15 carbon atoms
which may be partially or fully saturated or aromatic, wherein the carbon atoms may be
optionally oxidized and wherein the carbocyclic ring system is substituted by
-(C{R%IR'1),-R'® (where m is O to 4), and is optionally substituted by alkyl, aryl, aralkyl,
alkoxy, aryloxy, aratkoxy, haio, haloalkyl, haloalkoxy, hydroxy, -N{R®R', -C(O)OR?, or
-C{OIN(R")R";

or R is a mono-, bi- or tri-cyclic heterocyclic ring system containing from 3 to 15 ring members
including carbon and 1 to 4 hetero atoms selected from nitrogen, oxygen and sulfur
atoms, wherein the carbon, nitrogen and suifur atoms may be optionally oxidized and
wherein the heterocychic ring system may be partially or fully saturated or aromatic and is
substituted by -(C{R*}{R'®)),-R" (where m is 0 to 4], and is optionally substituted by alkyl,
aryl, araltkyi, alkoxy, aryloxy, aralkoxy, haio, haloalkyl, haloalkoxy, hydroxy, -N{R*}R°,
-C{O)OR®, or -C{OIN(RIIR™:

R and R'®, together with the nitrogen atom, form a monao-, bi- or tri-cyclic heterocyclic ring
system containing from 3 to 15 ring members inctuding carbon and 1 to 3 additional
hetero atoms selected from nitrogen, oxygen and sulfur atoms, wherein the carbon,
nitrogen, or suifur atoms may be opticnally oxidized and whersin the heterocyclic ring

system may be partially or fully saturated or aromatic and is substituted by
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~(C{R®MR®N,-R'® {whera m is O to 4), and is optionally substituted by alkyl, aryl, aralkyl,
alkoxy, aryloxy, aralkoxy, hafo, haloalkyi, haloalkoxy, hydroxy, -N(R®)R'?, -C[Q)OR®, or
-CIOIN(RYR'; and ‘

R' is -C{OIOR® or -CIOIN{R®JR';

provided that when R’ is -N{R®)-(C(R®}{R'},-R*? {where n is O}, R" can not be phenyl, naphthyi
or piperidinyl substituted by -C(QJOR®; when R” is -0-(C(R®){R'%),-R"® (where n is 0], R'?
can not be phenyl, naphthyi, piperidinyt or pyrrolidinyl substituted by -C(G)OR®: and when
f7is -N(R')R'®, R and R'®, together with the nitrogen atom, can not be piperazinyl or
piperidinyl substituted by -C({QJOR%;

as a single sterenisomer or a mixture thereof; or a pharmaceutically acceptable salt thereof.

2. The compound of Ctaim 1 selected from formula {I}:
R 3
o 1l i
~
- (1),
3
. R R "

as a singls sterecisomer or a mixture thereof; or a pharmaceutically acceptabel salt thereof.

3. The compound of Claim 2 wherein:

Ais -N=;

Z' and Z° are independently -0-, -5- or -OCH,-;

R' and R® are sach independently hydrogen, haio, alkyl or -OR%;

R? is -CINHINH,, -CINHIN(H)S{0},R"? or -CINH}N(H)C(OJR%;

R® is ureido, guanidino, -OR%, -C{NH)NH,, -C{O)N(R®R'®, -N{R*}R'®, {1,2)-tetrahydropyrimidinyi

— (optionaily substituted by alkyl), (1,2)-imidazolyl (optionally substituted by alkyl), or

(1,2)-imidazolinyl (optionally substituted by alkyl);

]° and R® are independently hydrogen, halo, alkyl or haloalkyl;

R’ is -N(R®)-{C(R®}{R'?)},-R"™ {where nis O to 4);

each R® and R'? is independently hydrogen, alkyl, aryl (optienally substituted by halo,
aikyl, hydroxy, alkoxy, aralkoxy, amino, dialkylamino, monoalkyiamino, nitro, carboxy,
alkoxycarbonyl, aminocarbonyl, monoalkylaminocarbonyl, or dialkylaminocarbonyl), or
aralkyl (optionally substituted by halo, alkyl, aryl, hydroxy, alkoxy, aralkyl, amino,
dialkylamino, menoalkylamino, nitro, carboxy, alkexycarbonyl, aminocarbonyl,
monoalkylaminocarbanyl, or dialkylaminocarbonyl);

R'? is alkyl, ary! {optionally substituted by halo, alkyl, hydroxy, alkoxy, aratkoxy,

amino, dialkytamino, monoalkylamino.’nitro. carboxy, alkoxycarbanyl, aminocarbenyl,
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monealkylaminocarbonyi, or dialkylaminocarbonyll, or aralkyl (optionally substituted by
halo, alkyl, aryl, hydroxy, alkoxy, araikyl, aming, diatkylamino, menoalkylamino, nitro,
carboxy, aikoxycarbonyl, aminocarbonyl, monoalkylaminocarbonyt, or
dialkylaminocarbonyl);

mono-, bi- or tri-eyclic carbocyclic ring system containing from 3 to 15 carben atoms
which may pe partially or fully saturated or aromatic, wherein the carbon atoms may be
aptionally oxidized and wherein the carbacyclic ring system is substituted by
-{CR(R')),-R'® {where mis O to 4}, and is optionally substituted by alkyl, aryi, aralkyl,
alkoxy, aryloxy, aralkoxy, halo, haloalkyl, haloalkoxy, hydroxy, -N(R)R'®, -C(Q}OR®, or
-CIOIN(R®)R';

or R™ is a mono-, bi- or tri-cyclic heterocyclic ring system containing from 3 ta 15 ring members

including carbon and 1 to 4 heatero atoms selected from nitrogen, oxygen and sulfur
atoms, wherein the carbon, nitragen and sulfur atoms may be optionally oxidized and
wherein the heterocyclic ring system may be partially or fully saturated or aromatic and is
substituted by -{CIR(R')),-R'® (where m is O to 4}, and is aptionally substituted by alkyl,
aryl, aralkyl,‘alkoxy, aryloxy, aralkoxy, halo, haloalkyl, haloalkaxy, hydroxy, -N{R®)R'?,
-C(OIOR?, or -C{OINIRFIR'; and

R'® is -C(O}OR® or -C{OIN(RYIR',

4, The compound of Claim 3 wherein:

Ais -N=;

Z' and 2% are each -0-;

R' is hydrogen or -ORS;
R? is -C{NHINH,, -CINH)N{H)S(0),R'? or -CINHIN(HIC(OIR®;

R¥is (1

.Zl-tetrahydropyrimidi'nyl {optionally substituted by alkyl), {1,2)-imidazolyl {optionally

substituted by alkyi), or {1,2)-imidazolinyl (optionally substituted by alkyl);

R* is hydrogen;

R® and R°® are each halo;
R? is -N{R®}-{C(R®)}(R"}},-R" (where n is O to 4);
each R? and R'® is independentiy hydrogen, alkyl, aryl {optionally substituted by halo,

atkyl, hydroxy, alkoxy, aratkoxy, amino, dialkylamino, monoalkylamino, nitro, carboxy,
alkoxycarbonyl, aminocarbonyl, monoalkylaminocarbanyl, or dialkylaminocarbonyl), or
aralkyl {optionaily substituted by halo, alkyl, aryl, hydroxy, alkoxy, aralkyl, amino,
dialkylamine, monoalkylamino, nitrg, carboxy, alkoxycarbonyl, aminocarbonyl,

monoalkyiaminacarbonyl, or dialkylaminocarbonyl);

R'is alkyl, ary| (optionally substituted by halo, alkyt, hydroxy, alkoxy, aratkoxy,

amino, diatkylamino, monoalkyiamino, nitro, carboxy, alkoxycarbonyl, aminocarbonyi,
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monoalkylaminocarbonyt, or dialkytaminocarbonyl), or aralkyl {optionally substituted by
halo, alkyl, aryl, hydroxy, alkoxy, aralkyl, amino, dialkylamino, monoalkyiamino, nitro,
carboxy, alkoxycarbonyl, aminocarbonyl, moncalkylaminocarbonyl, or
dialkylamingcarbonyl);

R'is a mano-, bi- of tri-eyclic carbocyclic ring system containing from 3 1o 15 carbon atoms
which may be partially or fully saturated or aromatic, wherein the carbon atoms may be
optionally oxidized and whetein the carbocyciic ring system is substituted by
-{CIRPMRA™)),-R'® {whare m is O to 4), and is optionally substituted by alkyl, aryl, aralkyt,
alkoxy, aryloxy, aralkoxy, halo, haloalkyl, haloalkoxy, hydroxy, -N{R®}R'®, -C{O)OR®, or
-CIOIN{R¥R™; and

R'® is -CO)OR® or -C{OIN{R®)R™®,

8. The compound of Claim 4 wherein:

Ais-N=;

2" and 22 are each -0-;

R' is hydrogen or -OR%;

R? is -CINHINH,;

R¥is (1,2)-tetrahydropyrimidiny! (optionally substituted by methyl), {1,2)-imidazolyl (optionally
substituted by methyl}, or (1,2)-imidazoliny! {optionally substituted by methyl}; .

R%is hydrogen;

R® and R are each halo;

R’ is -N{R®)-{CIR®}(R'%),-R"? (where n is O);

each R and R'® is independently hydrogen, aikyl, or aralkyl;

R'3is a carbocyclic ring system selected from the group consisting of cyclopentyl, cyciohexyl,
cyclobutyl, norbornene, norbornane, and adamantyl, and wherein the ring system is
substituted by -(C(R®)(R'™),-R'® (where m is 0), and is optionally substituted by hydroxy,
-N(R®)R'®, -C(O}OR®, or -C(OIN(R®R®;

and R'® is -C{O)}OR? or -C{O)N{R"R'™.

6. The compound of Claim 5 wherein:
R'! is hydrogen, benzyloxy or hydroxy;
R? is 1-methylimidazolin-2-yl; and

R5 and R® are both fluoro.

7. The compound of Claim 6 selected from the following:
4-hydroxy-3-[{4-{N-{1 -cafboxycyclopant-z-yl)amino)-ﬁ-( 3-(1-methyl)imidazotin-
2-yl)phenoxy-3,5-difiuoropyridin-2-yloxylbanzamidine;
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4-hydroxy-3-[(4-(N-{1, 3-dicarboxycyclopent-1-yllamino)-6-(3-(1 -methyl)imidazolin-
2-yl)phenoxy-3,5-difluoropyridin-2-yljoxylbenzamidine;
4-hydroxy-3-[(4-(N-{1-carbaxycyclopropyl- 1-yllamino)-6-(3-(1 -methyljimidazolin-
2-yliphenoxy-3,5-difluaropyridin-2-ylloxylbenzamidine;
4-hydroxy-3-[(4-{N-{1-carboxycyctopent-1-yljamino)-6-{3-(1-methyllimidazolin-
2-yl)phenoxy-3,5-diflucropyridin-2-yl)oxylbenzamidine;
4-hydroxy-3-((4-{N-{1-carboxycyciohex-2-yt}amina)-8-(3-{1-mathyl)imidazolin-
2-yl)phenoxy-3,5-difluoropyridin-2-yljoxylbenzamidine;
4-hydroxy-3-[(4-{¥-{1-carbaxycyclohex-3-yl)aming)-6-(3-{ 1-methyl}imidazolin-
2-yl)phenoxy-3,5-difluorapyridin-2-yl)oxylhenzamidine;
4-hydroxy-3-[{4-(N-{1-carboxycyclohex-4-yl)amino}-6-(3-( 1-methyllimidazolin-
2-yl)phenoxy-3,5-difluoropyridin-2-yljoxylbenzamidine;
4-hydroxy-3-{{4-(M-(1,3-dicarboxycyclohex-4-yllamine)-6-(3-(1-methyl)imidazolin-
2-yliphenoxy-3,5-diflucropyridin-2-ylloxylbenzamiding;
4-hydroxy-3-[{4-(NM-{1,1-dicarboxycyciohex-4-yllaminol-6-(3-(1-methyllimigdazolin-
2-yliphenoxy-3,5-difluoropyridin-2-yljoxy)ben2amidine;
4-hydroxy-3-[{4-{N-{2-carboxynorbarnan-3-yllamino)}-8-(3-{1-methyllimidazolin-
2-yl)phenoxy-3,B-difiuoropyridin-2-ylioxylbenzamidine;
4-hydroxy-3-[{4-(N-{1-carboxybicyclol 2.2, 2] oct-2-yl}amino}-6-(3-{ 1 -methyllimidazolin-
2-yliphenoxy-3, 5-difluoropyridin-2-yljoxy]benzamidine;
4-hydroxy-3-[{4-{M-methyl-N-{1-carboxycyclopent-2-yllamino)-6-(3-{ 1-methyl)imidazolin-
2-yliphenoxy-3, 5-difluoropyridin-2-ylloxy]benzamidine;
4-hiydroxy-3-[{4-{N-methyl-N-(1-ethoxycarbonylcyclopent- 2-yl)amino)-6-{3-{ 1-methyl}imidazolin-
2-yl}phenoxy-3,5-diflucropyridin-2-yljoxylbenzamidine;
4-nydroxy-3-[{4-(N-methyl-N-{1, 3-dicarboxycyciopent-1-yl)amino)-6-(3-(1-methyl)imidazelin-
2-yi)phenoxy-3,5-difluoropyridin-2-yijoxylbenzamidine;
4-hydroxy-3-1(4-(N-methyl-N-(1-carboxycyciopropyl- 1-yi)amino}-8-{3-( 1 -methyl}imidazotin-
2-vllphendxv-3,5-diﬂuoropvridin~2-y|}oxv]banzamidine;
4-hydroxy-3-[{4-(N-methy|-N-{1-carboxycyclopent- 1-yllamina)-6-{3-{ t-methyllimidazolin-
2-yl)phenoxy-3,5-difluoropyridin-2-yl)oxylbenzamidine;
4-hydroxy-3-[{4-(N-methyl-A-(1-ethoxycarbonylcyclopent-1-yl)amino)-6-(3-(1-methyl)imidazotin-
2-yliphenoxy-3, 5-ditfluoropyridin- 2-yijoxylbenzamidine;
4-hydroxy-3-{(4-{(N-methyl-N-(1-carboxycyelohex-2-yllamino)-8-(3-{1-methyl)imidazolin-
2-yhiphenaxy-3,5-difluoropyridin-2-yiloxylbenzamidine;
4-hydroxy-3-[{4-{N-methyl-N-{1-carboxycyclohex-3-yllaminol-6-(3-(1-methyllimidazolin-
2-yliphenoxy-3, 5-difluoropyridin-2-yl)oxy]benzamidine;
4-hydroxy-3-[{4-(N-methyl-N-{ 1-carboxycyclohex-4-yllamino)-6-{3-{ 1-methyllimidazolin-
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2-yl)phenoxy-3,5-difluoropyridin-2-ylioxylbenzamidine;
4-hydroxy-3-[{4-{N-methyl-N-(1,3-dicarboxycyclohex-4-yljarmino)-6-(3-(1 -methyllimidazolin-
2-yl)phenoxy-3,5-difluoropyridin-2-yl)oxylbenzamidine;
4-hydroxy-3-{{4-(N-methyl-N-(1,1-dicarboxycyclohex-4-yllamino)-6-(3-{ 1-methyllimidazolin-
2-yliphenoxy-3,5-difluoropyridin-2-yi)oxylbenzamidine;
4-hydroxy-3-[{4-(V-methyl-N-(2-carboxynorbornan-3-yllamine)-6-(3-{ 1-methyllimidazolin-
2-yliphenoxy-3,5-difluoropyridin-2-yl}oxylbenzamidine; and
4-hydroxy-3-[{4-(V-methyl-N-{1-carboxybicyclo[2.2. 2Joct-2-yl}amino)-6-{3-(1-methyilimidazolin-
2-yiiphenoxy-3,5-difluoropyridin-2-ylioxylbenzamidine.

8. The compound of Claim 7 selected from the following:
4-hydroxy-3-{(4-{M-methyl-N-{1-carboxycyelopent-1-yllamino)-6-(3-( 1-methyllimidazalin-

2-ylphenoxy-3,5-difluoropyridin-2-yl}oxylbenzamidine; and
4-hydroxy-3-[(4-{NV-methyl-N-(1-ethoxycarbanylcyclopent-1-yilamino)-6-(3-{ 1-methyllimidazolin-

2-yliphenoxy-3,5-difluoropyridin-2-ylioxylbenzamidine.

9. The compound of Claim 3 wharein:

Ais -N=;

Z' and Z? are each -O-;

R' is hydrogen or -OR?;

R? js -C{NH)NH,, -CINHIN{H)S(0},R"? or -CINHIN{H)C{OIRY;

R? is (1,2)-tetrahydropyrimidiny! {optianally substituted by alkyl), {1,2)-imidazalyl (optionally
substituted by alkyll, or {1,2}-imidazolinyl {o'ptionally substituted by alkyl);

R* is hydrogen;

R® and RE are each halo;

R is -N{R%)-{C{R%)(R'),-R"® (where n is 0 to 4);

each R? and R' is independently hydragen, alkyl, aryl laptionally substituted by haig,
alkyl, hydroxy, alikoxy, aralkoxy, amino, dialkylamino, monoalkylamino; nitro, carboxy,
alkoxycarbonyl, aminocarbonyl, monealkylaminocarbonyl, or diatkylaminocarbonyl}, or
aralkyl {optionally substituted-by halo, alkyl, aryl, hydroxy, alkoxy, aralkyl, amino,
dialkylamino, mencaikyiamino, nitro, carboxy, atkoxycarbonyl, aminocarbonyl,
monoalkylaminacarbonyi, or dialkylaminocarbonyl);

R*2 is alkyl, aryl {(opticnaily substituted by halo, alkyl, hydroxy, alkoxy, aralkoxy,
amino, dialkylamino, monoalkylamino, nitro, carboxy, alkoxycarbonyl, aminocarbonyl,
monoaikylaminocarbonyi, or dialkylaminocarbonyl}, or aralkyl {(optionally substituted by
halo, alky!, aryl, hydroxy, alkoxy, aralkyl, amino, dialkylamino, manoatkylamino, nitro,

carboxy, alkoxycarbonyl, aminocarbony!, monoalkylaminocarbeny!, or
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diaikylaminocarbonyl);

R' is a mono-, bi- or tri-cyclic heterocyclic ring system containing from 3 to 15 ring members
including carbon and 1 to 4 hetero atoms selected fram nitrogen, oxygen and sulfur
atoms, wherein the carbon, nitrogen and sulfur atoms may be optionally oxidized and
wherein the heterocyelic ring systemn may be partially or fully saturated or aromatic and is
substituted by -{C(R}(R')}_-R'® (where m is 0 to 4], and is optionaily substituted by alkyl,
aryl, aralkyl, alkoxy, aryloxy, aralkoxy, halo, haloalkyl, haloalkoxy, hydroxy, -N{R®)R'®,
-ClO}OR®, or -C(OINIR®}R'; and

R is -C(0)OR?® or -CI0)N(R%R'®.

10. The compound of Claim 2 wherein:

Alis -N=;

Z' and Z? are independently -O-, -§- or -QCH,-;

R' and R* are each independently hydrogen, halo, alkyl or -OR®;

R is -CINHINH,, -CINHIN(HIS(O),R"? or -CINHIN{H)CI0)R®;

R is ureido, guanidino, ~OR®, -CINHINH,, -CIOINIR®IR™, -N{R*JR'®, (1,2)-tatrahydropyrimidiny)
(optionally substituted by alkyl), {1,2)-imidazolyl {optionally substituted by alkyl), or
(1,2)-imidazolinyl (opticnally substituted by alkyl);

R® and R® are independently hydrogen, halo, alkyl or haloalkyi;

R is -O-(C{R*}{R'%)),-R" (where n is O to 4);"

reach R® and R™ is independently hydrogen, alkyl, aryl {optionally substituted by hale,
alkyl, hydroxy, alkoxy, aralkoxy, amine, dialkylamino, monoalkylaming, nitra, carboxy,
alkoxycarhonyl, aminocarbonyl, monoalkylaminacarbonyl, or diaikylaminocarbonyl), or
aralkyt (optionally substituted by halo, alkyl, aryl, hydroxy, alkoxy, araikyl, aming,
dialkylamino, moncalkylamino,. nitra, carboxy, alkoxycarbony!, aminocarbonyl,
monoalkyiaminocarbonyi, or dialkylaminocarbonyl};

R'is alkyl, aryl (optionally substituted by halo, alkyl, hydroxy, alkexy, aralkoxy,
amina, dialkylaming, monoalkylamine, nitro, carboxy, alkoxycarbonyl, aminocarbonyl,
moanoalkylaminocarbonyl, or dialkylaminocarbonyl), or aralkyl (optionaily substituted by
hala, alkyl, aryl, hydroxy, alkoxy, aralkyl, amino, ;Iialkylamino, meonoalkylamine, nitro,
carboxy, alkoxycarbonyl, aminocarbonyt, monoalkytaminocarbonyl, or
dialkylaminocarbonyl);

R is a mono-, bi- or tri-cyclic carbocyelic ring system containing from 3 to 15 carbon atoms
which may be partially or fully saturated or aromatic, wherein the carbon atoms may be
optionally oxidized and wherein the carbocyclic ring system is substituted by
-{CIRM(R®)),-R'® {where m is O-to 4}, and is optionally substituted by alkyl, aryl, aralkyt,
alkoxy, aryloxy, aralkoxy, hala, haloalkyl, haloalkoxy, hydroxy, -N(R®JR™, -C(O)ORS, or
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-C(OIN(RHR™;

or R is a mano-, bi- or tri-cyclic heteroeyclic ring system containing fram 3 t¢ 15 ring members
including carbon and 1 to 4 hetero atoms selected from nitrogen, oxygen and sulfur
atoms, wherein the carbon, nitrogen and sulfur atoms may be optionally oxidized and
wherein the heterocyclic ring system may be partially or fully saturated or aromatic and is
substituted by -(CIR%(R"9)),-R'® (where m is O to 4}, and is optionally substituted by alkyl,
aryl, aralkyi, alkoxy, aryloxy, aralkoxy, halo, haloalkyl, haloalkoxy, hydroxy, -N(R*)R"®,
-C(0}OR?, or -C(OINIRYR®; and

R'® is -C{O)OR® or -C{O)N{R*R'®.

11. The compound of Claim 10 wherein:

Ais -N=:

Z' and Z? are each -0-;

R' is hydrogen or -OR?;

R? is -C{NHINH,, -C{NH}N(H)S{O),R"™ or -CINH)N(HIC(O)R®:

R? is (1,2)-tetrahydropyrimidinyl {optionally substituted by alkyl), {1,2)-imidazolyl {optionally
substituted by alkyl), or {1,2)-imidazolinyl (optionally substituted by alkyl};

R* is hydrogen;

R® and R® are each halo;

R? is -O-(C{R%{R"™)}-R" {where n is 0 to 4);°

each R® and R" is independently hydragen, alkyl, aryl {optianally substituted by halo,
alkyl, hydroxy, alkoxy, aralkoxy, amino, dialkylamino, monoalkylamino, nitro, carboxy,
alkoxycarbonyl, aminocarbonyl, monoatkylaminocarbonyl, or dialkylaminocarbonyl), or
aralkyl (optionally substituted by halo, alkyl, aryl, hydroxy; alkoxy, aralkyl, amino,
diatkylamino, monoalkylamino, nitro, carboxy, atkoxycarbonyl, aminocarbonyl,
monoalkylaminocarbonyl, or dialkylaminacarbanyl);

R'? is alkyl, aryl {optionaily substituted by halo, alkyl, hydroxy, alkoxy, aralkoxy,
amino, dialkylamino, manoalkylamino, nitro, carboxy, alkoxycarbonyl, aminccarbonyl,
manoalkylaminocarbonyl, or dialkylaminacarbonyl}, or aralky! {optionally substituted by
halo, alkyl, aryl, hydroxy, alkoxy, aralkyl, aming, diaikylamino, monoalkylamino, nitro,
carboxy, aikoxycarbonyl, aminocarbonyl, moncaikylaminocarbonyl, or
dialkylaminocarbonyl);

R'3 is @ mono-, bi- or tri-cyclic carbocyclic ring system containing from 3 to 15 carbon atoms
which may be partially or fully saturated or aromatic, wherein the carbon atoms may be
aptionally oxidized and wherein the carbocyclic ring system is substituted by
-(CIR®){R®)),-R'® (where m is O to 4), and is optionaliy substituted by alkyl, aryl, araikyl,
alkoxy, aryloxy, aralkoxy, halo, haloalkyl, haloalkoxy, hydroxy, -N(R*)R', -C(CIOR?, or
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-C{OIN(R*R®; and
R'® is -G(O)OR® or -C{O)N(R%)R™,
12. The compound of Claim 11 wherein:

Ais -N=;

Z' and Z2 are each -O-;

R' is hydrogen or -OR®;

R? is -CINHINH,;

R* is (1,2)-tetrahydropyrimidinyi {optionally substituted by methyl}, (1,2)-imidazolyl {optionally
substituted by methyl), or (1,2)-imidazolinyl {optionally substituted by methyl);

R* is hydrogen;

R® and R® are each halo;

R’ is -0-(C(R*(R™)),-R"* (where n is 0);

each R® and R'® is independently hydrogen, alkyl, or aralkyl;

R'?is a carbocyelic ring system selected from the group consisting of cyclopentyl, cyctohexyl,
cyclobutyl, norbormnene, norbornane, and adamantyl, and whersin the ring system is
substituted by -{C(R?}(R')),-R" (where m is 0}, and is optionally substituted by hydroxy,
-N(R?)R'®, -C(OIOR®, or -CIOINIRY)R'®;

and R'® is -CIO)OR® or -CIOIN(R%R'®,

13, The compound of Claim 12 wherein:
R' is hydrogen, benzyloxy or hydroxy;
R®is 1-methylimidazolin-2-yl; and

R® and R® are both fluoro.

- 14, The compound of Claim 13 setected from tﬁe following:
4-hydroxy-3-[{4-{1-carboxycyclopent-2-ylloxy-6-(3-{1-methyi)imidazglin-
2-yliphenoxy-3,5-difluoropyridin-2-yt) oxylbenzamidine;
4-hydroxy-3-[{4-{1-carboxycyclohex-2-yl)oxy-6-(3-{ 1-methyllimidazolin-
2-yliphenoxy-3,5%-difluoropyridin-2-yt)oxylbanzamidine:
4-hydroxy-3-[(4-(1-carboxycyclohex-4-ylloxy-6-{3-(1-methyl}imidazolin-
2-yliphenoxy-3,5-diflucropyridin-2-ylioxylbenzamidine;
4-hydroxy-3-[(4-(1,2-dicarboxycyclopent-3-yl)oxy-6-{3-(1-methyllimidazolin-
2-yl)phenoxy-3,5-difluorapyridin-2-yiloxylbenzamidine:
4-hydroxy-3-[{4-{1-carboxycyclobut-3-yl)oxy-6-(3-( 1-methyllimidazolin-
2-yliphenoxy-3,5-difluorapyridin-2-ylloxylbenzamidine;
4-hydroxy-3-{{4-(1 -carﬁoxv-1 -hydroxycyclobut-3-yl)oxy-6-{3-{ 1-methyllimidazolin-
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2-yl)phenoxy-3,5-difluoropyridin-2-yljoxy]benzamidine;
4-hydroxy-3-{{4-{2-carboxynorbornan-3-ylloxy-6-(3-(1-methyllimidazolin-
2-yl)phenoxy-3, b-difluoropyridin-2-yl)oxylbenzamidine;
4-hydroxy-3-[{4-(2-methoxycarbonyl-2-hydroxycyciohexa-3,5-dien- 1-yl)oxy-6-{3-(1-methyl)-
imidazolin-2-yl}phenoxy-3, 5-difluoropyridin- 2-yl)oxy]benzamidine;
4-hydr6xy-3-[(4-(1 -methoxycarbonyleyclohex-1-yl) o xy-6-(3-{1-methyllimidazelin-
2-yliphenoxy-3,5-difluaropyridin-2-yloxylbenzamidine;
4-hydroxy-3-({4-{1-methoxycarbonyl-1-methyl-2-ethenylcyclohex-2-ylloxy-
8-(3-{1-methyilimidazolin-2-yliphenoxy-3,5-difluoropyridin-2-yloxylbenzamidine;
4-hydroxy-3-1{4-{2-methoxycarbonylcyclohex-1-yl)oxy-6-(3-{1-methyllimidazolin-
2-yliphanaxy-3,5-difiucropyridin-2-ylloxylbenzamidine;
4-hydroxy-3-[{4-(9-methoxycarbonylflucren-9-yljoxy-6-(3-{ 1-methyllimidazolin-
2-yliphenoxy-3,5-difluoropyridin-2-yljaxylbenzamidine; o
4-hydraxy-3-{(4-(9-methoxycarbonyl-2-chiarofiuoren-8-yl)oxy-6-{3-{1-methyl)imidazolin-
2-yl)phenoxy-3,5-difluoropyridin-2-ylloxylbenzamidine;
4-hydroxy-3-[{4-{1-methoxycarbonyl-3,4,5, -trihydroxycyctohex-1-ylJoxy-6-{3-{1-methyllimidazolin-
2-yl)phenoxy-3,5-difluoropyridin-2-ylloxylbenzamidine;
4-hydroxy-3-{{4-(1-methoxycarbonylcycloprop-1-yl)oxy-6-{3-{1-mathyllimidazolin-
2-yl}phenoxy-3,5-difluoropyridin-2-yloxylbenzamidine:
4-hydroxy-3-[{4-(1-methoxycarbonylcyclohépt-1-yl) oxy-8-(3-{1-methyllimidazolin-
2-yl)phenoxy-3,5-difluoropyridin-2-ylloxylbenzamidine;
4-hydroxy-3-[{4-(1-methoxycarbonylcyciopent-1-yi) oxy-6-{3-( 1-methyl}imidazolin-
2-yliphenoxy-3, 5-difluoropyridin-2-ylloxylbenzamidine;
4-hydroxy-3-[(4-{3-methoxycarbonylbicyclol3.2.1]oct-1-yl)oxy-6-(3-(1-methyllimidazolin-
2-yliphenoxy-3,5-diflucropyridin-2-yiloxylhenzamidine;
4-hydroxy-3-[{4-(4-methoxycarbonylbicycla[2.2.2Joct-1-yl}oxy-6-(3-{1-methyl}imidazolin-
2-yi)phenoxy-3,5-difluoropyridin-2-ylloxylbenzamidine;
4-hydroxy-3-{{4-{3-methoxycarbonylbicyclo]2.2.2]oct-1-yllaxy-6-(3-(1-methyllimidazolin-
2-yliphenoxy-3,5-difluoropyridin-2-ylloxyjbenzamidine;
4-hydroxy-3-[(4-{ 1-methoxycarbonyl-2-hydroxycyclobut-1-yiloxy-6-(3-( 1-methyllimidazolin-
-2-yl)phenoxy-3, 5-difluoropyridin-2-ylloxylbenzamidine;
4-hydroxy-3-((4-{3-methoxycarbanylbicyclo(2.2.11hept-1-yloxy-8-(3-(1-methyllimidazatin-
2-yliphenaxy-3,5-difluoropyridin-2-yljoxylbenzamidine;
4-hydroxy-3-]{4-(4-methoxycarbonylbicyclo[2.2.1)hept-1-yllexy-8-(3-(1-methyliimidazolin-
2-yl)phenoxy-3,5-difluoropyridin-2-yi)oxylbenzamidine;
4-hydroxy-3-[(4-{3-methoxycarbonyladamant-1-yl)oxy-6-(3-(1-methyllimidazalin-
2‘yl)phenoxv-3,S-difluoropvridin-z-yi)oxyjbenzamidine;
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4-hydroxy-3-{{4-(2-carboxy-2-hydroxycyelohexa-3, 5-dien- 1-ylloxy-6-(3-(1-methyl)imidazolin-

2-yl)phenoxy-3,5-difluoropyridin-2-ylloxylbenzemidine;
4-hydroxy-3-{4-(1-carboxycyclohex-1-yi)oxy-6-{3-( 1-methyi)imidazalin-
2-yliphenoxy-3,B-difluoropyridin-2-ylJoxylbenzamidine;
4-hydroxy-3-{{4-(1-carboxy-1-methyl-2-ethenylcyclohex- 2-ylloxy-6-(3-{ 1-methyllimidazolin-
2-yl}phenoxy-3, 5-difluoropyridin-2-yi}oxylbenzamidine;
4-hydroxy-3-[(4-(2-carboxycyclohex-1-ylloxy-6-(3-{1-methy!limidazalin-
Z-QI)phenoxv-S.S-difluorOpyridin-2~yl)0xy]benzamidine;
4-hydroxy-3-[{4-(9-carboxyfluoren-9-ylloxy-8-13-{ 1 -mathyllimidazolin-
2-yl)phenoxy-3, 5-difluoropyridin-2-yljexylbenzamidine;
4-hydroxy-3-[{4-(9-carboxy-2-chlorofluoren-3-yljoxy-8-{3-{ 1 -methyllimidazolin-
2-yliphenoxy-3, 5-difluoropyridin-2-ylioxylbenzamidine;
" 4-hydroxy-3-[{4-(1-carboxy-3,4,5,-trihydroxycyclohex-1-ylloxy-8-{ 3-( 1-methyl)imidazolin-
2-yl)phenoxy-3, 5-difluoropyridin- 2-ytioxylbenzamidine;
4-hydroxy-3-[{4-{1-carboxycycloprop-1-yl)oxy-6-{3-(1-methyllimidazolin-
2-yl)phenoxy-3,5-difluoropyridin-2-yljoxylbenzamidine;
4-hydroxy-3-[(4-{1-carboxycyclohept- 1-yhoxy-6-{3-{1-methyllimidazolin-
2-yl)phenoxy-3,5-difluorapyridin-2-yljoxylbenzamidine;
4-hydroxy-3-[{4-{1-carboxycyslopent-1-yhoxy-6-{ 3-(1-methyllimidazolin-
2-yllphenoxy-3,5-difluoropyridin-2-ylioxylbenzamidine;
4-hydroxy-3-{(4-(3-carboxybicyclof 3. 2. 1 Joct-1-yhoxy-6-{ 3-( 1-methyhimidazoiin-
2-yliphenaxy-3,5-difluaropyridin-2-ylloxylbenzamidine;
4-hydroxy-3-[{4-{4-carboxybicyclo[2.2.2]oct-1-yi)oxy-B6-(3-(1-methyllimidazolin-
2-yliphenoxy-3,5-difluoropyridin-2-ylloxyibenzamidine;
4-hydroxy-3-[{4-(3-carboxybicyclo[2.2.2]oct-1-yl)oxy-6-(3-{1-methyhimidazolin-
2-yliphenoxy-3,5-difiuoropyridin-2-viloxyloenzamidine;
4-hydroxy-3-[{4-(1-carboxy-2-hydroxycyclobut-1-yl)oxy-6-(3-{ 1-methyl)imidazolin-
2-yl)phenoxy-3,5-difluoropyridin-2-yljoxylbenzamidine;
4-hydroxy-3-[{4-{3-carboxybicyclo[2.2. 11hept-1-yl}oxy-6-(3-(1-methyllimidazolin-
2-yl)phenoxy-3,5-difluoropyridin-2-yiloxylbenzamidine; '
4-hydroxy-3-[({4-{4-carboxybicyclo[2.2.1]hept-1-yl)oxy-6-(3-{1-methyl)imidazolin-
2-yl}phenoxy-3,5-difluoropyridin-2-yl)oxyibenzamidine; and
4-hydroxy-3-[(4-(3-carboxyadamant-1-yhoxy-6-{3-{ 1 -methyl}imidazotin-
2-yliphenoxy-3, 5-diflusrapyridin-2-yl)oxylbenzamidine.

15, The compound of Claim 2 wherein:
Alis-N=:



WO 98/110%94 - . : PCT/EP97/04961

2’ and Z? are independently -C-, -3- or -QCH,-;

R’ and R* are each independently hydrogen, halo, alkyl or -OR®;

R? is -C[NHINH,, -C{NHIN(H}S{O),R'2 or -C(NH}N(HIC(OIRY;

R? is ureido, guanidino, -OR®, -CINHINH,, -G{OIN{R®)R®, -N{R®IR'°, (1,2)-re{fahydropyrimidinyl

‘ {optionaliy substituted by alkyl), {1,2}-imidazolyl {optionally substituted by alkyl), or
{1,2)-imidazolinyl {optionally substituted by atkyl);

R® and R*® are independently hydregen, halo, alkyl or haloalky!;

R’ is -N{R™)R"3;

each R® and R' is independently hydrogen, alkyl, aryl (optionally substituted by halg,
alkyl, hydroxy, alkoxy, aralkoxy, amino, dialkylamine, monoalkylamino, nitro, carboxy,
alkoxycarbonyl, aminocarbonyl, monoalkylaminocarbonyl, or diaikylaminocarbonyl), or
aralkyl {optionally substituted by halo, alkyl, aryl, hydroxy, alkaxy, araikyl, amino,
diatkylamino, mondalkylamine, nitra, carboxy, alkoxycarbonyl, aminocarbonyl,
monoalkylaminocarbonyl, or dialkylaminecarbonyl);

R'2is alkyl, aryl (optionélly substituted by halo, alkyl, hydroxy, alkoxy, aralkoxy,
amina, dialkylamino, monoalkylamino, nitro, carboxy, alkexycarbonyl, aminocarbonyl,
monoalkylaminocarbonyl, or dialkylaminocarbonyl), or aralkyl (aptionally substituted by
nalo, alkyi, aryl, hydroxy, alkoxy, aralkyl, amino, dialkylamina, menoalkylamina, nitro,
carboxy, alkoxycarbonyl, aminocarbonyl, monoalkylaminocarbonyl, aor
dialkylaminocarbonyl};

R and R'8, together with the nitrogen atom, form a mono-, bi- or tri-cyclic heterocyclic ring
system containing from 3 to 15 ring members including carben and 1 to 3 additional
hetero atoms selected from nitrogen, oxygen and sulfur atoms, wherein the carbon,
nitrogen, or sulfur atoms may be optionally oxidized and wherein the heteracyclic ring
system may be partially or fully saturated or aromatic and is substituted by
-{C{R¥{R")),-R"® (where mis 0 to 4), and is optionally substituted by alkyl, aryl, aralkyl,
alkoxy, aryloxy, aralkoxy, halo, haloalkyl, haloalkoxy, hydroxy, -N{R®R'?, -C{O)OR®, or
-CIOINIR®)R™®; and

R'® is -C{Q)QOR® or -C{OIN(RF)R,

16. The compound of Claim 15 wherain:

Ais -N=;

Z' and Z? are each -O-;

R' is hydrogen or -OR®;

R? is -CINHINH,, -CINHIN{H)S{O),R'? or -C{NHIN(HIC{O}R®;

R® is (1,2)-tetrahydropyrimidinyl {optionally substituted by alkyl), {1,2)-imidazolyi (optionally
substituted by alkyl}, ar {1,2)-imidazoliny! {sptionally substituted by alkyl);
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R*is hydrogen:;

R® and R® are each halo;

each R® and R" is independently hydrogen, alkyl, aryl {optionally substituted by hala,
alkyl, hydroxy, alkoxy, aralkoxy, aming, dialkylamino, monoalkylamino, nitro, carboxy,
alkoxyearbonyi, aminocarbonyl, monoalkytaminocarbonyl, or dialkylaminocarbanyl), or
aralkyl {optionaily substituted by halo, alkyl, aryl, hydroxy, alkoxy, aralkyl, amino,
dialkylamine, monoalkylamino, nitro, carboxy, atkoxycarbonyl, aminocarbanyl,
manoalkylaminocarbonyl, or dialkylaminocarbonyl};

R'?is alkyl, aryl {optionally substituted by halo, alkyl, hydraxy, alkoxy, aralkoxy,
amino, dialkylamino, monoalkylamino, nitro, carboxy, alkoxycarbonyt, aminocarbonyl,
menoalkylaminocarbonyi, or dialkylaminocarbonyl), or araikyl (optionally substituted by
halo, alkyl, aryl, hydroxy, alkoxy, aralkyl, amino, dialkylamino, monoalkyiamine, nitro,
carboxy, alkoxycarbonyl, aminocarbonyl, monoalkylaminocarbonyl, or
dialkylaminocarbonyl);

R'* and R'®, together with the nitragen atom, form a heterocyclic ring system selected from the
group consisting of dihydroisoquinalinyl, tetrahydroisoquinolinyl, 2-azabicyclo[2.2.1]heptyl,
azetidenyl, thiazolidinyt, pyrrolyl, pyrrolidinyl, and 2-oxapiperazinyl; and

R'®is -C{OIOR® or -C(OIN(RIIR'®.

17. The compound of Claim 16 wherein:

Ais -N=;

Z' and 2? are sach -0-;

R' is hydrogen or -OR?;

RZ is -C{NH)NH,;

R? is {1,2}-tetrahydropyrimidinyl (optionally substituted by mathyl}, (1,2)-imidazolyl (optionally
substituted by methyl), or (1,2}-imidazolinyl {optionally substituted by methyl);

R? is hydrogen;

R® and R® are each halo;

each R® and R" is independently hydrogen, alkyl, or aralkyl; and

R' is -C{OJOR® or -C{OIN(RYR™. -

18. Thea campound of Claim 17 wherein:
R' is hydrogen, benzyloxy or hydroxy;
R?is 1-methylimidazolin-2-yl; and
R® and R® are both fluoro.
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19. The compound of Claim 18 selectad from the following;
4-hydroxy-3-((4-{2-carbaxymethyi-3-oxopiperazin-1-yl)-6-{3-{ 1-methyl}imidazolin-
2-yl)phenoxy-3,5-difluoropyridin-2-yllaxylbenzamidine;
4-hydroxy-3-l(4-{3-carboxydihydroisoquinolin- 2-y!)-6-{3-{ 1-methyl)imidazolin-
2-yhphenoxy-3,5-difluorapyridin-2-yl)oxylbenzamidine;
4-hydroxy-3-[(4-(6-carboxy-2-azabicyciol 2. 2. 11hept-2-yl}-6-(3-( 1 -methyl)imidazolin-
2-yliphenoxy-3,5-difluoropyridin-2-yljoxylbenzamidine;
4-hydroxy-3-({4-(3-carboxytetrahydroisoquinolin-2-yi}-6-(3-(1-methyllimidazatin-
2-yliphenoxy-3,5-difluoropyridin-2-yi)oxylbenzamidine;
4-hydroxy-3-[(4-(3-carboxyazetidin-1-yl}-6-{3-{ 1-methyl}imidazoiin-
2-yhiphenoxy-3,5-difluoropyridin-2-yl)oxylbenzamidine;
4-hydroxy-3-[{4-{4-carboxythiazolidin-3-yl)-6-(3-{ 1-methyl}imidazolin-
2-yliphenoxy-3,5-difluoropyridin-2-yi)oxylbenzamidine;
4-hydroxy-3-{(4-{2-carboxypyrralidin-1-yi}-8-(3-( 1-methyl)imidazolin-
2-yl)phenoxy-3,9-difluoropyridin-2-ylloxylbenzamidine;
4-hydroxy-3-((4-(2-methoxycarbanylpyrrolidin-1-yl)-6-{3-(1-methyllimidazolin-
2-yl)phenexy-3,5-difluoropyridin-2-yljoxylbenzamiding;
4-hydroxy-3-{(4-(2-ethoxycarbonylpyrrolidin-1-yi)-6-{3-{ 1-methyl}imidazolin-
2-yl)pher]oxv-S,5-difIuoropvridin—2-y|)oxy]benzamidine;
4-hydroxy-3-{{4-(2-carboxy-4-hydroxypyrrolidin- 1-yl}-6-{3-{1-methyl)imidazolin-
2-yl)phenoxy-3,5-difluoropyridin-2-yl)oxylbenzamidine; and
4-hydroxy-3-{{4-(4-carboxy-5, 5-dimethylthiazolidin-3-y1}-6-{3-(1-methyllimidazoliin-
2-yl)phenoxy-3,5-difluoropyridin-2-yl)oxylbenzamidine.

20. The compound of Claim 19 selected from the following:
4-hydroxy-3-[(4-(2-carboxypyrrolidin-1~yl)—6-(3-(1-me1hyllimtd;1zulin-
2-yliphenoxy-3,5-difluoropyridin-2-yijoxylbenzamidina;
4-hydroxy-3-[(4-(2-methoxycarbonyipyrrolidin-1-yl)-6-(3-(1-methyl)imidazolin-
2-yliphenoxy-3, 8-difluoropyridin-2-yl)oxylbenzamidine; and
4-hydroxy-3-[{4-{2-ethoxycarbonylpyrrofidin-1-yi}-6-(3-(1 vhethyl)imidazolin-
2-yliphenoxy-3,5-diflucropyridin- 2-yl)oxylbenzamidine.

21. A pharmaceutical compaosition useful in treating a human having a disease-state
characterized by thrombotic activity, which composition comprises a therapeuticalnlv effective

amount of a compound selected from the group consisting of the following formulae:
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wherein:

Ais -C{R% = or -N=;

Z' and Z? are independently -O-, -N(R%-, -S-, -5{0}-, -S{0l,-, or -OCH,-;

R' and R* are each independently hydrogen, halo, alkyl, nitro, -OR?, -C(Q)QR?,
-C(IOIN(RYIR™, -N(R*R"®, -N(R*C(OIR®, or -N(H)S{0),R'%

R? is -CINHINH,, -CINHIN(HIOR®, ~CINHIN(H)C(OIOR', -C(NH)N(H)C{OIR®,
-CINHIN(H)S(O),R™, or -C(NH!N{H)C(O)N(H)R";

R? is hydrogen, halo, alkyl, haloalkyl, nitro, ureido, guanidino, -OR®, -C{NHINH,,
-CINHIN{H}OR?, -C(O)N(RY)R", -R*'-CIOIN(R*)R', -CHIOH)C{O)N{RTIR', -N{R"R'®,
-R'-N(R¥R", -CI{0}QR?, -R"-C{O)OR?, -N(R)C(OIR®, (1,2)-tetrahydropyrimidinyi (optionally
substituted by alkyl}, {1,2}-imidazolyl {optionally substituted by aikyl}, or (1,2}-imidazalinyl
{optionally substituted by atkyl);

R® and R® are indepandently hydrogen, halo, alkyl, haloalkyl, nitro, -N{RR*®,
-C{O)OR?, -C(OIN(R?IR'®, -CIOIN(R*)CH,CIOIN(R*)R', -N(R)C(OIN{RIR'?, -N{R*)C{O}R,
or -N{R%)3(0),R'%;
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R? is -N(R%)-(C{R*}R'®}),-R*3 (whare n is 0 to 43, -0-(CIRMIR'),-R'* (whera n is
0 to 4), or -N{R™R'S;

R? is hydrogen, alkyl or halo;

each R and R is independently hydrogen, alky!, aryl {optionaliy substituted by halo,
alkyl, hydroxy, alkoxy, aralkoxy, amino, dialkylaminc, monoalkylamino, nitro, carboxy,
alkoxycarbonyi, aminocarbonyl, monoalkylaminocarbonyl, or dialkylaminacarbonyl), or
aralkyt (optionally substituted by halo, alky!, aryl, hydroxy, alkoxy, araikyl, amino,
dialkylamino, monoalkylamino, nitra, carboxy, alkoxycarbonyl, aminocarbonyl,
monoalkylaminacarbonyl, or dialkylaminocarbonyl);

R" is a straight or branched alkylene chain;

R'? is alkyl, aryl {optionally substituted by haio, atkyl, hydroxy, alkoxy, aralkoxy,
amino, dialkyiamino, monealkylamino, nitra, carboxy, alkoxycarbonyl, aminocarbonyl,
manoalkylaminocarbonyl, ar dialkylaminecarbony)), or aralkyl {optionally substituted by
halo, alkyl, aryl, hydroxy, alkoxy, aralkyl, 2mine, dialkylamino, menoalkylamino, nitra,
carboxy, atkoxycarbonyl, amingcarbonyl, monoalkylaminocarbonyl, or
dialkylaminocarbonyl);

R* is a mono-, bi- or tri-cyclic carbocyelic ring system containing from 3 to 15 carbon atoms
which may be partially or fully saturated or aromatic, wherein the carbon atoms may be
optionally oxidized and wherein the carbocyclic ring system is substituted by
-(C(R*HR'}},-R'® (where m is O to 4}; and is optionally substituted by aikyl, ary|, aralkyl,
alkoxy, aryloxy, aralkoxy, halo, haloaikyl, haloalkoxy, hydroxy, -N(RYIR'?, -C{O)OR®, or
-C{OIN(RAR'™;

or R is a mono-, bi- or tri-cyclic heterocyclic ring system containing from 3 to 16 ring members
inciuding carbon and 1 to 4 hetero atoms selected from nitrogen, oxygen and sulfur
atoms, wharein the carbon, nitrogen and sulfur atoms may be optionally oxidized and

~- wherein the heterocyclic ring systam may be partially or fully saturated or aromatic and is
substituted by ~-(C(R%I{R'),-R'® (where m is O 1o 4}, and is optionally substituted by alkyl,
aryl, aralkyl, alkoxy, aryloxy, aralkaxy, halo, haloalkyl, hajoalkoxy, h'ydroxy, -N(R%R'®,
-CIOJOR?, ar -CIOIN(R*R'®;

R* and R'S, together with the nitrogen atom, form a mono-, bi- or tri-cyclic heterocyelic ring
system containing from 3 to 15 ring members including carbon and 1 to 3 additional
hetero atoms selected from nitrogen, oxygen and sulfur atoms, wherein the carbon,
nitrogen, or sulfur atoms may be optionally oxidized and wherein the heterocyclic ring
system may be partially or fully saturated or aromatic and is substituted by
-(C{R?(R")),,-R*® Iwhere m is 0 to 4), and is optionally substituted by alkyl, aryl, aralkyl,
alkoxy, aryloxy, aralkoxy, halo, haloalkyl, hatoalkoxy, hydroxy, -N{R%}R'?, -C(O)OR?, or
-C(OIN(R"IR™; and
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R'¢ is -C(O}OR? or -C(O}N{R®IR'®;

provided that when R7 is -N(R)-(C{R)(R') -R" lwhere n is 0}, R*® can not be phenyl, naphthy!
or piperidinyl substituted by -CIO}OR®; when R’ is -0-(CIR®)(R'®)},-R"? {where n is 0), R
can nat be phenyl, naphthyl, piperidinyi or pyrrolidinyl substituted by -C{OJOR?; and when
R’ is -N{R'9)R'®, R™ and R'®, together with the nitrogen atam, can not be piperazinyl or
piperidinyl substituted by -C{O}OR%:

as a single sterecisomer or a mixture thereof; or a pharmaceutically acceptable salt thereof, and a

pharmaceutically aceeptable excipient.

22. A method of treating a human having a disease-state characterized by thrombotic
acitivity, which method comprises administering to a human in need thereof a therapeutically

effective amount of 3 compound selected from the groupo consisting of the following formulae:
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wherein:
Ais -C(R® = or -N=;
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Z' and Z* are independently -O-, -N{R%-, -S-, -S{0)-, -S(0},-, or -OCH,-;

R' and R? are each independently hydregen, halo, alkyl, nitro, ~OR®, -ClOJOR®,
-CIOINIRTIR'®, -N(R®}JR'®, -N{R®IC(QIR®, or -N(H)S(0),R"?;

R?is -C{NHINH,, -CINHIN{H}OR?, -CINHIN{H}C{O}OR'2, -CINH)N(H}C(O}R",
~CINHIN(HIS(0),R™2, or -CINHIN(H)C(O)N(HIR®;

R? is hydrogen, haio, alkyl, haloalkyl, nitro, ureido, guanidino, -OR?, -CINH)NH,,

-CINHIN(HIOR?, -CIOIN(R®IR'®, -R"*-CIO)N(RIR'®, -CH(OH)CIOIN(RYR'®, -NIR®)R,
-R"'-N{R®R'®, -C(0)OR?®, -R"'-C{0)}OR®, -N{R®)C{O)RS, {1,2)-tetrahydropyrimidinyl {optionally
substituted by alkyl), {1,2)-imidazolyl (optionally substituted by alkyl}, or {1,2)-imidazolinyi
{optionally substituted by alkyl);

R® and R® are independently hydrogen, halo, alkyl, haloalkyl, nitro, -N(R*)R'®,

-C{O)OR®, -C(OINIR®IR™, -CIOIN(R®ICH,CIOIN{R®IR'™, -N{R®)C(OIN(RYR'®, -N(R®)C(OJR?,
or -N(R%)S(0},R'%;

R7is -N(R%)-{C{R%)(R')},-R'? (where n is O to 4), -O-[CIR®HR'®)) R (where n is
0 to 4}, or -N{R'R’S;

R¥ is hydrogen, alkyl cor halo;

each R® and R'® is independently hydrogen, alkyl, aryl {optionally substituted by halo,
alkyl, hydroxy, alkoxy, aralkoxy, amino, dialkylamino, monoalkylamino, nitro, carboxy,
alkoxycarbonyl, aminocarbonyl, monoalkylaminocarbonyl, or dialkylaminecarbonyl), or
aralkyl {optionally substituted by hat, alkyl, aryl, hydroxy, alkoxy, aralkyl, amino,
dialkylamino, monoalkylamino, nitro, carboxy, alkoxycarbonyl, aminocarbonyl,
monoalkylaminocarbonyl, or dialkylaminocarbonyl);

R" is 2 straight or branched alkylene chain;

R'? is alkyl, aryl {optionally substituted by halo, alkyl, hydroxy, alkoxy, aralkoxy,
amino, dialkylamino, monoalkylamina, nitro, carboxy, alkoxycarbonyl, aminocarbonyi,
monoalkylaminocarbonyl, or dialkylaminocarbonyl), or aralkyl (aptionatly substituted by
halo, alkyl, aryl, hydroxy, alkoxy, aralkyl, amino, dialkylamina, monealkylamino, nitro,
carboxy, alkoxycarbanyl, aminccarbonyl, monoalkylaminocarbonyl, or
dialkylaminocarbonyl);

R' is a mono-, bi- or tri-cyclic carbocydlic ring system containing from 3 to 15 carbon atoms
which may be partially or fully saturated or aromatic, wherein the carbon atoms may be
aptionally oxidized and wherein the carbocyclic ring system is substituted by
-{CIR°HR°}),,-R" {where m is 0 to 4), and is optionally substituted by alkyl, aryl, aralkyl,
alkoxy, aryloxy, aralkoxy, halo, haloatkyl, haloalkoxy, hydroxy, -NIR*)R™, -C(0)OR®, or_
-C(OIN{RIR';

or R is a monao-, bi- or tri-cyelic heterocyclic ring system containing from 3 to 15 ring members

including carbon and 1 to 4 hetero atoms selected from nitrogen, oxygen and sulfur
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atoms, wherein the carbon, nitrogen and sulfur atoms may be optionatly oxidized and
wherein the heterocyclnc fing system may be partially or fully saturated or aromatic znd is
substituted by -[CIR®)(R'},-R™ (where m is 0 to 4}, and is opticnally substituted by aikyl
aryl, aralkyl, alkoxy, aryloxy, aralkoxy, halo, haloalkyl, haloalkoxy, hydroxy, -N(R*)R®,
-C{OJOR?®, or -CIOIN(RY)R™:

R'* and R, together with the nitrogen atomn, form a mona-, bi- or tri-cyclic heterocyctic ring

system containing from 3 to 15 ring members including carbon and 1 to 3 additional
heterc atoms seiected from nitrogen, exygen and sulfur atoms, wherain the tarbon,
nitrogen, or sulfur atoms may be optionally oxidized and wherein the heterecyclic ring
system may be pantially or fully saturated or aromatic and is substituted by
AC(RAR)},-R™ {where m is 0 to 4), and is optionally substituted by alkyl, aryl, aralkyf,
alkoxy, aryloxv, aralkoxy. halo, haloalkyl haloalkoxy, hydroxy, -N[R")R™, -ClOJOR?, or
-Cl{OMNIR%R'; and

R'® is -CIO)OR® ar -CIO}N(RPIR'®;

provided that when R’ is -N{R*)-IC(R®){R"?},-R"* {where n is 0}, R** can not be phanyl, naphthyl
or piperidinyl substituted by -C{O}OR®; when R is -0-{CIR®)}{R")} -R'? {where n is 0}, R"
can not be phanyl, naphthyt, piperidinyl or pymolidinyi substituted by -C{Q)OR% and when
R is -N(R')R™, A" and R, together with the nitrogen atom, can not be piperazinyl or
piperidinyi substituted by -CIQJOR®;

83 a single sterecisomer or a mixture thereaf; or a pharmaceutically acceptable salt thereof.

23, Use of a compound as claimed in claim 1 in the manufacture of a medicament for the
treatment of a disease-state characterized by thrombotic activity.

24. .Compounds as claimed in claim 1, methods for their manufacture, compositions
containing same or uses thereof substantially as hereinbefore described especially with reference to )
the Examples.

DATED this SEVENTH day. of JULY 2000

SCHERING AKTIENGESELLSCHAFT

By Its Patent Attorneys
DAVIES COLLISON CAVE
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