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1. Me refiero a mi memorial de 26 de Septiembre de 2007.

2. De conformidad con lo dispuesto en el Articulo 5.2.12 de la Circular Externa No.
03 de 28 de Abril de 2003, y estando dentro del plazo de seis meses contados desde la
fecha de la publicacion de la solicitud en la Gaceta de la Propiedad Industrial numero 587
de 18 de Enero de 2007, solicito a ese Despacho proceder a realizar el examen de

patentabilidad de la presente invencion.

3. Por otro Iado, atentamente me permito manifestar a usted que en el extracto de
la solicitud arriba nombrada, publicado en la Gaceta de la Propiedad Industrial namero
587 de 18 de Enero de 2007, pagina 310, el nombre del inventor GROEBKE ZBINDEN
aparece publicado en forma equivocada, Adicionalmente, la reivindicacion ntimero 1
aparece publicada en forma equivocada, la reivindicaciéon ndmero 1 correcta es como

sigue a continuacién:

Reivindicacion nimero 1.-
Compuestos de la formula (I)

D—”—?OI—E—A—B—R° (1)
en la que
A es ~CONH- o -NHCO-;
B es fenilo opcionalmente sustituido, heteroarilo opcionalmente sustituido o
heterociclilo opcionalmente sustituido;

R es arilo opcionalmente sustituido, heteroarilo opcionalmente sustituido o

heterociclilo opcionalmente sustituido, uno o dos dtomos de carbono de dicho anillo
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arilo, heteroarilo o heterociclilo pueden estar opcionalmente sustituido por un
grupo carbonilo;

es arilo opcionalmente sustituido por uno, dos o tres atomos de halégeno elegidos

o

con independencia entre cloro, fllor y bromo o heteroarilo opcionalmente sustituido
por uno, dos o tres atomos de halégeno elegidos con independencia entre cloro,

fldor y bromo;

R' R? R R* '?7 lIQg
E esE-1: E-20 g e OE-3: _4d_c—
llqs 'I?w

R! y R? con independencia entre si son hidrégeno, halégeno, alquilo C,., cicloalquilo Cs.7,
cicloalquil 3.;-alquilo Cj.s, amino, amino monosustituido, amino disustituido,
hidroxi, alcoxi C,.¢, amino monosustituido-alquilo C;¢, amino disustituido-alquilo

Ci.6, hidroxil-alquilo C;.¢ 0

R'y R?juntos forman =00 __ _R o

~
R"

R! y R? estdn unidos entre si para formar heterociclilo opcionalmente sustituido, junto
con el atomo de carbono al qué R! y R? estan unidos;

R3 y R* con independencia entre si son hidrégeno, alquilo C;.¢, carboxilo, alcoxicarbonilo
Ci..s, carbamoilo, amino mono- o disustituido-carbonilo, heterociclilocarbonilo
opcionalmente sustituido, heteroarilocarbonilo opcionalmente sustituido, arilo
opcionalmente sustituido, heteroarilo opcionalmente sustituido, heterociclilo
opcionalmente sustituido, hidroxil-alquilo C;.¢, halo-alquilo C,., ciano-alquilo Cy.,
alcoxi Ci.g-alquilo Cys, amino-alquilo C;.¢, amino mono- o disustituido-alquilo Ci.s,
arilo alquilo C,.¢ opcionalmente sustituido, heterociclilo alquilo C,.¢ opcionalmente
sustituido, heteroarilo alquilo C.¢ opcionalmente sustituido, ariloalcoxi C;.¢ alquilo
C,.¢ opcionalmente sustituido, heteroariloalcoxi C;.¢ alquilo Ci.¢ opcionalmente
sustituido, heterociclilo alcoxi C;.g-alquilo C,.¢ opcionalmente sustituido o

R® y R* estan unidos entre si para formar cicloalquilo Cs.;, junto con el atomo de carbono
al que R® y R* estdn unidos;

Ry R® con independencia entre si son hidrégeno, alquilo Cy.¢, ciano, alcoxicarbonilo Cy.,

alqueniloxicarbonilo  C,, alquiniloxicarbonilo  C,,  hidroxil-alquilo  Cy.,
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anillo son C, y uno o dos atomos de carbono del anillo pueden reemplazarse por un grupo
carbonilo;

el término “heterociclilo opcionalmente sustituido” significa un grupo heterociclilo, que
estd opcionalmente sustituido con independencia entre si por uno, dos o tres
sustituyentes elegidos entre el grupo formado por haldgeno, hidroxi, alquilo C;6, halo-
alquilo C,.¢, alcoxi Cy.6, alquilsulfonilo Cy.6, alquilsulfinilo C;.¢, alquiltio Cy.¢, amino, amino-
alquilo C;.¢, amino mono- o disustituido-alquilo Cy.¢, nitro, ciano, acilo, carbamoilo, amino
mono- o disustituido, aminocarbonilo, amino mono- o disustituido-carbonilo,
aminocarbonil-alcoxi C,.¢, amino mono- o disustituido-carbonil-alcoxi C;.¢, hidroxi-alquilo
Ci, carboxilo, alcoxicarbonilo Ci.¢, aril-alcoxi C;, heteroaril-alcoxi C,, heterociclil-
alcoxi Cy.¢, alcoxicarbonilo Cy.¢-alcoxi Cy.¢, carbamoil-alcoxi C,.¢ y carboxil-alcoxi C;.¢;

el término “heteroarilo” significa un resto monociclico o biciclico de 5 a 12 dtomos en el
anillo que tiene por lo menos un anillo aromatico que contiene uno, dos o tres
heterodtomos en el anillo elegidos entre N, O y S, los demas atomos del anillo son C,
dando por supuesto que el punto de unidon del heteroarilo radical estara situado en un
anillo aromatico, y uno o dos dtomos de carbono del anillo pueden reemplazarse por un
grupo carbonilo;

el término “heteroarilo opcionalmente sustituido” significa un grupo heteroarilo, que esta
opcionalmente sustituido con independencia entre si por uno, dos o tres sustituyentes
elegidos entre el grupo formado por haldgeno, hidroxi, alquilo C;.s, halo-alquilo Ci.g,
alcoxi Ci.6, alquilsulfonilo Cy.¢, alquilsulfinilo Ci.6, alquiltio C;.¢, amino, amino-alquilo Cy,
amino mono- o disustituido-alquilo C;.¢, nitro, ciano, acilo, carbamoilo, amino mono- o
disustituido, aminocarbonilo, amino mono- o disustituido-carbonilo, aminocarbonil-alcoxi
Ci., amino mono- o disustituido-carbonil-alcoxi Ci.s, hidroxi-alquilo C;., carboxilo,
alcoxicarbonilo C;., aril-alcoxi Ci.¢, heteroaril-alcoxi Ci.¢, heterociclil-alcoxi Ci,
alcoxicarbonilo Cy-g-alcoxi Cy.¢, carbamoil-alcoxi C;.¢ y carboxil-alcoxi C,¢;

el término “amino monosustituido” y “amino disustituido” significan -NHR y -NRR’
respectivamente, en los que R y R’ se eligen con independencia entre si entre el grupo
formado por hidroxi, alquilo C;.¢, hidroxi-alquilo C;.s, alcoxi C;.¢-alquilo C,.s, carbamoilo
alquilo C;,, halo-alquilo Ci, cicloalquilo Cs.;, cicloalquil ;.;-alquilo Ci., alcoxi Ci,

alquilsulfonilo C,.¢, alquilsulfinilo Ci.s, alquiltio Ci.s, amino mono- o disustituido por

4
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alquilo Cy.¢-sulfonilo, amino mono- o disustituido por alquilo Cy.¢-sulfinilo, amino mono- o
disustituido por alquilo Cy.¢-tio, amino mono- o disustituido por alquilo C;.¢-alquilo C.g,
amino mono- o disustituido por alquilo C;¢-carbonil-alquilo Cy., acilo, haloalquil Cy.¢-
carbonilo y alcoxi C,.¢-carbonilo;

el término “acilo” significa -C(=0)R, en el que R es H o alquilo C;.s;

el término “haloalquilo C;.¢” significa alquilo C,.¢ sustituido por uno o varios atomos de
halégeno iguales o diferentes elegidos con independencia entre si entre el grupo formado

por cloro, fldor y bromo.

4, En vista de lo anterior, muy comedidamente solicito a usted que las aclaraciones
correspondientes sean incluidas en la Fe de Erratas de la proxima Gaceta de la

Propiedad Industrial.

5. Me permito recordar a usted, que tal como se informé en el Petitorio de la

invencidn, la presente solicitud corresponde a Capitulo II.

6. Anexo me permito presentar recibo nimero 08-51.936, expedido por la
Superintendencia de Industria y Comercio, que acredita el pago de la tasa que dicho
examen causa.

7. Ruego a usted tomar atenta nota de lo anterior y proceder de conformidad.

Senor Superintendente,
ML < Nd/(Cf‘L)J\\

ALICIA LLOREDA RICAURTE

T.P. 53.215
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C(=0)-N(R*, R¥); -0-Cy4-alkyl-C(=0)-0-R¥; -Cy.r-alkyl-N(R¥)-C(=0)-R*;
-Co.2-alkyl-N(-R*)-S0,-R*; -CH,-N(R¥)-C(=0)-R* ;-CH,-N(R*)-S0,-R*:
“(CH2)o.o-NR¥R™; -C(=0)-N(R™,R*); -N(-(CH,)1.6-OR*)3; -N(R'%)-(CHa).
¢-OR™; -N(R'")-C(=0)-R*; -N(R'%)-S0,-R*; -C(=N(R'%)-N(R¥,R*); and a
-(CH;)9.o-5-6 membered saturated, partially unsaturated or aromatic

heterocyclic ring containing 1-4 heteroatoms selected from N, O and S:

R'®, R* and R* are each independently a member selected from the group consisting
of:
H; -Cis-alkyl; -Co.o-alkyl-O-R'¢; -Cy.-alkyl-N(-R ', -R%)..C,.
s-alkyl-carbocyclic aryl; -C; 4-alkyl-heterocyclic; and R'® and R%, or R% and
R* together with the N atom to which they are attached can form 5-8
membered heterocyclic ring containing 1-4 heteroatoms selected from N, O

and S which can be substituted with 0-2 R'® groups;

R'® and R% are indepedently a member selected from the group of:
H; halo; -Cy-alkyl, a carbocyclic aryl group ; a saturated, partially unsaturated
or aromatic heterocyclic group; -CN; -C(=0)-N(R*$)R*; -C(=0)-OR’%; -NO:
-(CH2)p-NR¥R, -SO,NR*R*; -SO;R*; -CF;; and -(CH,),0R’S,

p is an integer of 0-2;

R’ and R* are each independently selected from the group consisting of:

H; C,4-alkyl and -Cg.4-alkyl-carbocyclic aryl;

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

prodrug derivatives thereof.

Another preferred embodiment of formula I are compounds of formula (lc):
A-Q-D-E-G-J-X (Ic)

where:



WO 01/64642 PCT/US01/06247

42

A is a member selected from the group consisting of:

SO,NH;  SO.NHMe  SO;Me CHNMe; CN CONHy nC

e S s o e W e

HaNOG  MeoNH,C CHaNMe;

O- C%QC%C%}C%CFC%
FEE TS

CHoNH; CN

O D D O T e

zN HzNH;C =N

/__SSEM‘* HaN MeN  HNHG  HpNOC

y; .

”\=\ O - ~>"_\— >—\>— >_\$— - r\“‘ O—
N \__N \.—..N

HZN-(—>—: ‘)—-Me va— }—C>— }— j— LNN— [:}_ EN)\_ EN\>"
s

N N HaNH,C HzNOC HaNHZC N
GGG O R S
— N NH-
NH N N N N
3\ N N (\ \
A . [-»\ (-’\\ (\' (\’ N ()\ HNT HOHN™  MeONH”
NH- Ny N N N N
Me Et N Me Et H
i MeHNNH”  MeHN™ — - - 1
HoNNH ¢l NMaz EtHNT EN —NHBu

MeN

} O CN SN Q C Q N O\) HO/MGHO/%S\)/

d 4 @@@

‘ Q is a member selected from the group consisting of:
|
\
|

5 a direct link, -C(=0)-, -NH-, -NMe-, -NHCH;-, -NMeCH,-, -C(=NH)-, -
C(=NMe)-;
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D is a direct link or is a member selected from the group consisting of:

o OO0 & &
§Hk@@@g&&y
T S -0 O -0 O X

E 1s a member selected from the group consisting of:
5 a direct link, -CH,NH-, -C(=0)-NH-, -NH-C(=0)

G is a member selected from the group consisting of:
1 \Zn el SN A INJ
N o N & ‘S/N 4\(5 LN -
[ | R rlxl
sDeB AN QW 67
DD~ A0
2 D0 0 Do Do
%\NCOM'e %\NSOZMe %\NCONMez %NSO;NMez @N-Me @N-Bn

H
‘CNCOMS _CNSOzMe @NCONM&Z _@NSOZNM% :@iN/) %
N S
{ Q. Qo 00
Q. QL O

10 G is substituted by 0-4 R'® groups and each R'’ group is independently selected from
the group consisting of:
H, -CH;, -CF3, -Cl, -F, -Br, -NH,, -NMe;, -OH, -OMe, -NHSO,;Me, -NO,,
-CN, -C(=0)-OMe, -CO,H, -CONH3, -SO;NH,, -SO,CH;, -NHC(=0)MEe,
-C(=0)N(-Me},, -CH;NH,, -CH;N(-Me),, -CH,0H, -OCH,CO,H,
LS -OCH,C(=0)-OMe, -OCH,C(=0)-NH; and -OCH,C(=O)N(-Me),,
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F N= N=
A\ N HaNO,S Me0,C Me0,C
T e S S
MeO,S MeQ;S,

s e e e DO
HaNO,S NH; NH; cl o
7\ 7Ny — _(\< \ _IN\
BT, S L gl e o
Cl
Ohe cl Cl © © ne N aN x>
NH; NHy
M ON
i H.N H.N =0 > ~ HaNOS
- &) NH, NH;
2

Nt o NG HNOC e
Q e e AQ Q 8
Br —
NHz Ni4 y NH o

R QWWQQmQ

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

prodrug derivatives thereof.
Still another preferred embodiment of the invention are compounds of the

A-
Qmﬂ 7\

|
R1aO © Nﬂ 1e
HN-’\\_//—R an

following formula (II):

where:
10 R'isamember selected from the group consisting of:
H, -F, -C! and -Br;

R'® is a member selected from the group consisting of:
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H.-F, -Cl, -Br, -OMe, -OH, -Me, -CF; and -CH,;NH>; and

A-Q is a member selected from the group consisting of:

SONH, SOMe F SOMe NP SOMe CONH, CONNE,
QO ™ o O oy

cN CHNHp N, N N M
O QT YOO
' NH NH CONM;  CHNH,  CHNME, NH, OH
o 0 QL QDL QL
Y X N

CHNH g,

YNV cHNb conm,  ON P
oY QL 1L le WQ\ QL
SO G e 3
Y S G 3'\0\ "
<\ N N=-N N
N HN=L ) . FN N, HOL N A—B /—>
it X*"ZT\A IS ¢ (I*

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

prodrug derivatives thereof.

Still another preferred embodiment the invention are compounds of formula

(1)
A
120 N=
R HN— )-R'®
(ItH
where:

R'® is a member selected from the group consisting of:
H, -F, -Cl and -Br;
R'® is a member selected from the group consisting of:
H. -F, -Cl, -Br, -OMe, -OH, -Mg, -CF; and -CH;NH;; and
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(57 ABSTRACT

The present invention provides compounds of Formula (I):

wherein A, B, C, G, and W' have any of the values defined
in the specification, and pharmaceutically acceptable salt
thereof, that are useful to treat thrombotic disorders. Also
disclosed are pharmaceutical compositions comprising one
or more compounds of Formula I, processes for preparing
compounds of Formula I, and intermediates usetul for
preparing compounds of Formula 1.
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[0010] (Cs-Co)cycloalkyl, (C5-C,)heterocycloalkyl, (C,-
C;)eycloalkenyl, (C,-C;)heterocycloalkenyl, aryl, or het-
eroaryl, any of which may be optionally substituted by halo,
(C,-Colalkyl, or halo(C;-Cglalkyl, (C,-Cg)alkoxy, —CN,
haloalkyl, amino, alkylamino, amidino, amido, or sulfona-
mido;

[0011] C is phenyl or heteroaryl, wherein phenyl or
heteroaryl is optionally substituted with one or more
substituents selected from halogen, hydroxy,
—CO,R?, —COR?, —CONR?R", alkoxy, alkyl,
—CN, haloalkyl, amino, alkylamino, amidino,
amido, or sulfonamido;

[0012] G is H, halo, (C,-Cgalkyl, halo(C,-C,)alkyl,
hydroxy(C,-Cg)alkyl,

[0013] —CH,0—(C,-Cyalkyl, —CH,—CO,(C,-
Cs)alkyl, —CH,—NR2R?2', or —CH.—CONH(C,-
Ceralkyl;

[0014] W!isasaturated or unsaturated, substituted or
unsubstituted hydrocarbon chain or hydrocarbon-
heteroatom chain having from 2 to 6 atoms, wherein
W* connects the nitrogen atom at position 1 to the
carbon atom at position 2 to form a four to eight
membered ring;

[0015] R'is (C,-C,alkoxy, (C,-C;)eycloalkyl, (C,-
Coheterocycloalkyl, (C,-C,)eycloalkenyl, (C,-
Coheterocycloalkenyl, aryl, monocyclic heteroaryl,
or —NR®R%;

[0016] R* and R¥ are each independently H or (C,-
Ce)alkyl; and

[0017] R> and R* are each independently H, (C,-
Colakkyl, aralkyl, aryl, monocyclic heteroaryi,
alkoxycarbonyl, aralkoxycarbonyl, —SO,alkyl, or
joined together to form a saturated or unsaturated 3
to 7 membered ring.

[0018] The invention is also directed to a compound of
formula II:

[0019] or a pharmaceutically acceptable salt thereof
wherein

[0020] “— is a bond or is absent;
[0021] X" is CH,, CH, NH or N;

[0022] R and R* are each independently H, —OH,
halo, alkyl, haloalkyl, —NR®R®, —OR?*, —CN,
—CH,OH, —CH,—NR>R®, aryl, monocyclic het-
eroaryl, alkylaryl, —CH=0, —CH:ORz, —COR?,
—CO,4R?, or —CONR>R? or are taken together to
form =0, =NOR?, =C(C,-C4alkyl),, or =CR?H,

with the proviso that when “— is a bond, R'! is
absent, and X" is CH or N, and R*® is H, —_——OH, halo,
alkyl, haloalkyl, --NR®R®, —OR?, —CN,
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—CH,0H, —CH,~NR?R*, aryl, monocyclic het-
eroaryl, alkylaryl, —CH=0, —CH,OR?, —COR?,
—CO,R?, or —CONR®R*,

[0023] A is aryl and substituted aryl or monocyclic
heteroaryl or substituted monocyclic heteroaryl;

Bis ——NH—C—(C,-Cslalkyl,

——NH—C—(C3-C)cycloalkyl,
o]

——NH(C,~Cg)alkanoyl, )]\ R,

[0024] (C,-Cj)cycloalkyl, (C3-Co)heterocycloalkyl, (C,-
C,)cycloalkenyl, (C,-Co)heterocycloalkenyl, aryl, or het-
eroaryl, any of which may be optionally substituted;

{0025] C is phenyl or heteroaryl, wherein phenyl or
heteroaryl is optionally substituted with one or more
substituents selected from halogen, hydroxy,
—CO,R*, —COR?, —CONRR?, alkoxy, alkyl,
—CN, haloalkyl, amino, alkylamino, amidino,
amido, or sulfonamido;

[0026] G is H, halo, (C,-Cg)alkyl, halo(C,-Cg)alkyl,
hydroxy(C,-Cg)alkyl,

[0027] —CH,0—(C,-Coalkyl, ~—CH,-CO,(C,-
Coalkyl, —CH,—NR?R2, or —CH,—CONH(C,-
Cylalkyl,or —CH,—CONH(C,-Cy)alkyl;

[0028] R!is (C,-Cgalkoxy, (C5-C,)cycloalkyl, (Cs-
Coheterocycloalkyl, (C,-C,)cycloalkenyl, (C,-
C;)heterocycloalkenyl, aryl, monocyclic heteroaryl,
or —NR3®R%;

[0029] R? and R* are each independently H or (C,-
Cgalkyl; and

[0030] R®and R* are independently H, (C,-Cg)alkyl,
aralkyl, aryl, monocyclic heteroaryl, alkoxycarbo-
nyl, aralkoxycarbonyl, —SO,alkyl, or joined
together to form a saturated or unsaturated 5 to 7
membered ring.

[0031] The invention is also directed to a compound of
Formula I1I

I
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[1100] For topical administration, the present compounds
may be applied in pure form, i.e., when they are liquids.
However, it will generally be desirable to administer them to
the skin as compositions or Formulations, in combination
with a dermatologically acceptable carrier, which may be a
solid or a liquid.

[1101] Useful solid carriers include finely divided solids
such as talc, clay, microcrystalline cellulose, silica, alumina
and the like. Useful liquid carriers include water, alcohols or
glycols or water-alcohol/glycol blends, in which the present
compounds can be dissolved or dispersed at effective levels,
optionally with the aid of non-toxic surfactants. Adjuvants
such as fragrances and additional antimicrobial agents can
be added to optimize the properties for a given use. The
resultant liguid compositions can be applied from absorbent
pads, used to impregnate bandages and other dressings, or
sprayed onto the affected area using pump-type or aerosol
sprayers.

[1102] Thickeners such as synthetic polymers, fatty acids,
fatty acid salts and esters, fatty alcohols, modified celluloses
or modified mineral materials can also be employed with
liquid carriers to form spreadable pastes, gels, ointments,
soaps, and the like, for application directly to the skin of the
user.

[1103] Examples of useful dermatological compesitions
which can be used to deliver the compounds of Formula I to
the skin are known to the art; for example, see Jacquet et al.
(U.S. Pat. No. 4,608,392), Geria (U.S. Pat. No. 4,992,478),
Smith et al. (U.S. Pat. No. 4,559,157) and Wortzman (U.S.
Pat. No. 4,820,508).

[1104] Useful dosages of the compounds of Formula I can
be determined by comparing their in vitro activity, and in
vivo activity in animal models. Methods for the extrapola-
tion of effective dosages in mice, and other animals, to
humans are known to the art; for example, see U.S. Pat. No.
4,938,949,

[1105] Generally, the concentration of the compound(s) of
Formula I in a liquid composition, such as a lotion, will be
from about 0.1-25 wt-%, preferably from about 0.5-10
wt-%. The concentration in a semi-solid or solid composi-
tion such as a gel or a powder will be about 0.1-5 wt-%,
preferably about 0.5-2.5 wt-%.

[1106] The amount of the compound, or an active salt or
derivative thereof, required for use in treatment will vary not
only with the particular salt selected but also with the route
of administration, the nature of the condition being treated
and the age and condition of the patient and will be ulti-
mately at the discretion of the attendant physician or clini-
cian.

[1107] The compounds of the present invention can be
administered to a patient at dosage levels in the range of
about 0.1 to about 2,000 mg per day. For a normal human
adult having a body weight of about 70 kilograms, a dosage
in the range of about 0.01 to about 10 mg per kilogram of
body weight per day is preferable. However, the specific
dosage used can vary. For example, the dosage can depended
on a numbers of factors including the requirements of the
patient, the severity of the condition being treated, and the
pharmacological activity of the compound being used. The
determination of optimum dosages for a particular patient is
well-known to those skKilled in the art.

[1108] Ideally, the active ingredient should be adminis-
tered to achieve peak plasma concentrations of the active
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compound of from about 0.5 to about 75 uM, preferably,
about 1 to 50 uM, most preferably, about 0.1 to about 5 xM.
This may be achieved, for example, by the intravenous
injection of a 0.05 to 5% solution of the active ingredient,
optionally in saline, or orally administered as a bolus con-
taining about 10-500 mg of the active ingredient. Desirable
blood levels may be maintained by multiple oral dosing, or
continuous infusion to provide about 0.01-5.0 mg/kg/hr or
by intermittent infusions containing about 0.4-15 mg/kg of
the active ingredient(s).

[1109] The desired dose may conveniently be presented in
a single dose or as divided doses administered at appropriate
intervals, for example, as two, three, four or more sub-doses
per day. The sub-dose itself may be further divided, e.g., into
a number of discrete loosely spaced administrations; such as
multiple inhalations from an insufflator or by application of
a plurality of drops into the eye.

[1110] The tollowing examples illustrate the various
embodiments of the present invention. Those skilled in the
art will recognize many variations that are within the spirit
of the present invention and scope of the claims.

BIOLOGICAL ASSAYS

[1111] The invention compounds have demonstrated fac-
tor Xa inhibitory activity in the standard assays commonly
employed by those skilled in the art.

[1112] A. Determination of Factor Xa ICs,

[1113] The ability of compounds to act as inhibitors of
human factor Xa catalytic activity is assessed by determi-
nation of that concentration of test substance that inhibits by
50% (ICsp) the ability of human factor Xa to cleave the
chromogenic substrate S2765 (N-CBz-D-Arg-L-Gly-L-Arg-
p-nitroanilide. 2HCI, DiaPharma). The IC;, was determined
at 3 pM and 30 pM concentrations human factor Xa
(Enzyme Research Laboratories). These concentrations
were achieved by diluting a 21.087 uM stock solution of
factor Xa in the appropriate amount of a buffer comprising
10 uM HEPES, 150 uM NaCl, 0.1% BSA, pH 7.4 (HBSA
buffer). Accordingly, 5 uL. of the compound to be tested in
DMSO (2% final) is added to the factor Xa/buffer solution
and incubated for 60 minutes at room temperature.

[1114] The ICs, is determined by monitoring the increase
in absorbance at 390 nm exicitation, 460 nm emission, with
a 455 nm cutoff, in a fluorometric plate reader. Results of the
ICsp at 3 pM and 30 pM enzyme concentrations are provided
in Table 1.

TABLE 1
FXA 3pM FXA 30pM
EXAMPLE ICso (mM)  ICsq (mM)
(R)-pyrrolidine-1,2-dicarboxylic acid 1- 0.0199 0.0270

{(4-chloro-phenyl)-amide] 2-{(3-fluoro-2'-
sulfamoyl-biphenyl-4-yl)-amide]

Pyrrolidine-1,2-dicarboxylic acid 1{(4- 0.0355
chioro-phenyl)-amide] 2-[(3-fluoro-2"-

sulfamoyl-biphenyl-4-yl)-amide]

Pyrrolidine-1,2-dicarboxylic acid 1-[(5- 0.2568
chloro-pyridin-2-yh)-amide] 2-[(3-fluoro-
2'-sulfamoyl-biphenyl-4-yl)-amide]

Pyrrolidine-1,2-dicarboxylic acid 1-[(2,4- . 91175
difluoro-phenyl)-amide] 2-{(3-fluoro-2*-
sulfamoyl-biphenyl-4-yl)-amide]

Pyrrolidine-1,2-dicarboxylic acid 2-{(3- 0.3890
fluoro-2'-sulfamoyl-bipheny!-4-yi)-amide}
1-p-tolylamide

ol
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FXA 3pM  FXA 30 pM FXA3pM FXA 30 pM
EXAMPLE ICoo (mM)  ICso (mM) EXAMPLE ICso (mM)  [Cyq (mM)
Pyrrolidine-1,2-dicarboxylic acid 2-{(3- 0.8730 Pyrrolidine-1,2-dicarboxylic acid 1-{(4- 0.0806
fluoro-2-sulfamoyl-biphenyl-4-yl)-amide] chloro-phenyl)-amide] 2-{(2"-methane-
1-{(4-methoxy-pheny!}-amide] sulfonyl-3-triflucromethyl-biphenyl-4-yl)-
Pyrrolidine-1,2-dicarboxylic acid {-{(4- 0.0333 amide]
bromo-phenyl)-amide] 2-{(3-fluoro-2'- (2R 4R)-4-Methoxy-pyrrolidine-1,2- 0.0014
sulfamoy!l-biphenyl-4-yl)-amide] dicarboxylic acid 1-[(4-chloro-phenyl)-
Pyrrolidine-1,2-dicarboxylic acid 2-{(3- 0.9510 amide] 2-{[2-fluoro-4-(2-oxo-piperidin-1-
fluoro-2-sulfamoyl-biphenyl-4-yl)-amide | yl)-phenyl}-amide}
1-phenylamide (2R,4R)-4-Hydroxy-pyrrolidine-1,2-
Pyrrolidine-1,2-dicarboxylic acid 1-[(3,4- 0.6460 dicarboxylic acid 1-[(4-chloro-phenyl)-
difluoro-phenyl)-amide| 2-[(3-fluoro-2'- amide| 2-{[4-(2-oxo-piperidin-1-yl)-
sulfamoyl-biphenyi-4-yl)-amide] phenyl}-amide}
Pyrrolidine-1,2-dicarboxylic acid 1-[(3- 0.5150 (2R 4R)-4-Hydroxy-pymolidine-1,2- 0.0025
fluoro-4-methyl-phenyl)-amide] 2-[(3- dicarboxylic acid 1-[(4-chloro-phenyl)-
fluoro-2'-sulfamoyl-biphenyl-4-y1)-amide) amide] 2-{[2-fluoro-4-(2-oxo-piperidin-1-
Pyrrolidine-1,2-dicarboxylic acid 1-[(5- 0.0804 yl)-phenyl}-amide}
chloro-pyridin-2-yl)}-amide] 2-[(3-fluoro- {(3R,4R)-4-Hydroxy-pyrrolidine-1,2- 0.0041
2'-methanesulfonyl-biphenyi-4-yl)-amide] dicarboxylic acid 1-[(5-chloro-pyridin-2-
Pyrrolidine-1,2-dicarboxylic acid 1-[(4- 0.0172 yl}-amide] 2-{[2-fluoro-4-(2-ox0-
chloro-phenyl)-amide] 2-[(3-fluoro-2'- piperidin-1-yl-phenyl ]-amide}
methanesulfonyl-biphenyl-4-yl3-amide] (2R,4R }-4-Methoxy-pyrrolidine-1,2- 0.0149
Pyrrolidine-1,2-dicarboxylic acid 1-[(4- 0.0730 dicarboxylic acid I-[(5-chloro-pyridin-2-
chloro-phenyl)-amide ] 2-{|S-(2-sulfamoyl- yi}amide] 2-{[2-fluoro-4-(2-oxo-
phenyl -pyridin-2-yi]-amide} piperidin-1-yl}-phenyl}-amide}
Pyrrolidine-1,2-dicarboxylic acid 2-[(3- 0.1010 (2R ,4R)-4-Ethoxy-pyrrolidine-1.2- 0.0084
chloro-2'-methanesulfonyl-biphenyl-4-vi). dicarboxylic acid 1-[(5-chloro-pyridin-2-
amide] 1-{(5-chloro-pyridin-2-yl)-amide] yl)-amide] 2-{[2-fluoro-4-(2-oxo0-
Pyrrolidine-1,2-dicarboxylic acid 2-[(3- 0.0166 piperidin-1-yl}-phenyl}-amide }
chloro-2'-methanesulfony!-biphenyl-4-yl)- (2R,4R)-4-Ethoxy-pyrrolidine-1,2- 0.0045
amide] 1-[{(4-chloro-phenyl)-amide] dicarboxylic acid 1-[(4-chloro-phenyl)-
Pyrrolidine-1,2-dicarboxylic acid 1-{(5- 0.2770 amide) 2-{[2-fluoro-4-(2-oxo-piperidin-1-
chloro-pyridin-2-yl)-amide] 2-{[5-(2- y1)-phenyl}-amide}
sulfamoyl-phenyl)-pyridin-2-yl}-amide } (2R.4R}-4-Propoxy-pyrrolidine-1,2- 0.0008
(2R,4R)-4-Hydroxy-pyrrolidine-1,2- 0.0007 dicarboxylic acid 1-[(4-chloro-phenyl)-
dicarboxylic acid 1-[(4-chloro-phenyl)- amide] 2-{[2-fluoro-4-(2-oxo-piperidin-1-
amide] 2-{(3-fluoro-2"-methanesulfonyl- vl)-phenyl]-amide }
biphenyl-4-yl)-amide] (2R ,4R)-4-Propoxy-pyrrolidine-1,2- 0.0020
Pyrrolidine-1,2-dicarboxylic acid 1-[(4- 0.1560 dicarboxylic acid 1-[(5-chloro-pyridin-2-
chloro-phenyl)-amide] 2-{[4-(1-methyl- yl)-amide] 2-{[2-fluoro-4-(2-oxo-
4,5-dihydro-1H-imidazol-2-yl)-phenyl} piperidin-1-yI)-phenyl}-amide}
amide} (2R.4R}-4-Cyano-pyrrolidine-1,2- 0.0050
Pyrrolidine-1,2-dicarboxylic acid 1-{(4- 0.0273 dicarboxylic acid 1-{(4-chloro-phenyl)-
chloro-pheny})-amide] 2-[(2-methane- amide] 2-{[2~ﬂ‘uoro—4-(2-oxo-pxpendm—1-
sulfonyl-biphenyl-4-yl)-amide] yl)-phenyl]-amide} .
Pyrrolidine-1,2-dicarboxylic acid 1(4- 0.0591 (2R,4R)-4-Fluoro-pyrrolidine-1,2- 0.0510
chloro-phenyl)-amide] 2-[(2'-methane- dxczl:rbox’z‘yhc acid 1~[(4~chloro-;_)hcn_y!)-

y . ; amide] 2-{[2-fluoro-4-(2-oxo-piperidin-1-
sulfonyl-3-methyl-biphenyl-4-yl}-amide] y1)-phenyl]-amide}
(.’TR,4R)-4-'me[h.oxy-pyrrohdme- 1,2- 0.000374833 (2R,4R):4-Mcthox5'-py'rrolidinc-1,2~ 0.0110
dicatboxylic acid 1-[(4-chloro-phenyl)- dicarboxylic acid 1-{(4-chloro-phenyl)-
amide] 2-[(3-fluoro-2"methane- amide]j 2-{[2-fiuoro-4-(2-oxo-azetidin-1-
sulfonyl-biphenyl-4-y1)-amide] yl)-phenyi]-amide}
(2R }-4-oxo0-pyrralidine-1,2-dicarboxylic 0.007596667 (2R 4R)-4-Methoxy-pyrrolidine-1,2- 0.1223
acid 1-[(4-chloro-phenyl)-amide] dicarboxylic acid 1-[(5-chloro-pyridin-2-
2-[(3-fluoro-2"-methanesulfonyl- yi)-amide] 2-{[2-fluoro-4-(2-oxo-azetidin-
biphenyl-4-yl)-amide} 1-yD}-phenyl}-amide}
(2R ,48)-4-Fluoro-pyrrolidine-1,2- 0.004443333 {2R,4R)-4-Methoxy-pyrrolidine-1,2- 54% at 1 uM
dicarboxylic acid 1-[(4-chloro-phenyl)- dicarboxylic acid 1-{(5-chlore-pyridin-2-
amide]-2-[(3-fluoro- 2*-methanesulfonyl- yi)-amide] 2-{{2-fluoro-4-(2-ox0-azetidin-
biphenyl-4-yl)-amide 1-yl)-phenyl }-amide}
(2R.4R)-4-Hydroxy-pyrrolidine- 1,2- 0.01065 {2R 4R ;-4-Methoxy-pyrrolidine-1,2- 0.004C
dicarboxylic acid 2-[(3-flucro-2-methane- dicarhoxylic acid 1-[(5-chloro-pyridin-2-
sulfonyl-biphenyl-4-yl)-amide] !-p- yl)-amide] 2-{[2-fluoro-4-(2-oxo-
tolylamide pyrrolidin-1-yii-phenyl famide}
(CR4R}-4-Hydroxy-pyrrolidine-1.2- 0.0628575 (2R 4R\-4-Methoxy-pyrrolidine-1.2- 0.0294
dicarboxylic acid 2-[(3-flucro-2-metharne- dicarboxylic acid 1-[{4-chloro-phenyl)-
sulfonyl-biphenyi-d-y1)-amide] !-[(4- amide] 2-{[2-fluoro-4-(2-oxo0-azepan-1-
fluoro-phenyl}-amide] yl)-phenyl]-amide}
(2R 4R)-4-Hydroxy-pyrrolidine-1,2- 0.0071125 (2R,4R)-4-Methoxy-pyrrolidine-1,2- 0.0041

dicarboxylic acid 1-[(5-chloro-pyridin-2-
yl)-amide] 2-[(3-fluoro-2'-methane-
sulfonyl-biphenyl-4-yl)-amide]

dicarboxylic acid 1-[(5-chloro-pyridin-2-
yh)-amide] 2-{[2-fluoro-4-(2-oxo-azepan-
1-yl)-phenyl}-amide}
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TABLE 1-continued

FXA3pM FXA 30 pM FXA3pM FXA 30 pM
EXAMPLE ICso (mM)  ICs (mM) EXAMPLE ICso (mM)  [Cso (mM)
(2R,4R)-4-Methoxy-pyrrolidine-1,2- 0.0300 (2R ,4R)-4-Ethoxy-pyrrolidine-1,2- 0.018000
dicarboxylic acid 1-[(5-chloro-pyridin-2- dicarboxylic acid 1-[(4-chloro-phenyl)-
vl)-amide] 2-{[4-(2-ox0-2H-pyridin-1-y1)- amide] 2-[(4-pyrazol-1-yl-phenyl)-amide]
phenyl]-amide} (2R ,4R)-4-Methoxy-pyrrolidine-1,2- 0.082000
(2R 4R)-4-Methoxy-pyrrolidine-1,2- 0.0013 dicarboxylic acid 1-[(4-chloro-phenyl)-
dicarboxylic acid 1-[(4-chloro-phenyl)- amide] 2-{[2-fluoro-4-(3-methyi-pyrazol-
amide] 2-{[4-(2-oxc-2H-pyridin-1-yl)- 1-y1)-phenyl]-amide}
phenyl]-amide} (2R ,4R)-4-Hydrexy-pyrrolidine-1,2- 0.021000
(2R,4R)-4-Ethoxy-pyrrolidine-1,2- 0.0004 dicarboxylic acid 1-[(4-chloro-phenyl)-
dicarboxylic acid 1-[(4-chloro-phenyl)- amide] 2-{[2-flucre-4-(5-methyl-pyrazel-
amide} 2-{|2-fluoro-4-(2-oxo-2H- 1-yi)-phenyl J-amide}
pyridin-1-yl)-phenyl}-amide} (2R,4R)-4-Methoxy-pyrrolidine-1,2- 0.009600
(2R.4R)-4-Ethoxy-pyrrolidine-1,2- TBD dicarboxrylic acid 1-[(4-chloro-phenyl)-
dicarboxylic acid 1-[(5-chloro- amide] 2-{[2-fiuoro-4-(S-methyl-pyrazol-
pyridin-2-yl)-amide] 2-{[2-fluoro-4-(2- 1-vl)-phenyl}-amide}
oxo-2H-pyridin-1-yl)-phenyl]-amide} (2R ,4R)-4-Methoxy-pyrrolidine-1,2- 0.015000
(2R ,4R)-4-Methoxy-pyrrolidine-1,2- TBD dicarboxylic acid 1-[(4-chloro-phenyl)-
dicarboxylic acid 1-[(4-chloro-phenyl)- amide] 2-{[4-(5-methyl-pyrazoi-1-yl)-
]vy{rﬁ (Zhdp ethyl henyl]-amide}
amide] 2-{[2-fiuoro-4-(2-hydroxymethyl- phenyl]-amide
5-oxo-pymrolidin-1-yl)-phenyl]-amide} (2R 4R)-4-Hydroxy-pyrrolidine-1,2- 0.049000
(2R ,4R)-4-Hydroxy-pyrrolidine-1,2- 0.2560 dicarboxylic acid 1-[(4-chloro-phenyl}-
dicarboxylic acid 1-{(4-chloro-phenyl)- amide] 2-{[4-(3,5-dimethyl-pyrazol-1-yl)-
amide] 2-{{4-(2,3-dimethyl-5-0x0-2,5- phenyl]-amide}
dihydro-pyrazol-1-yl)-phenyl]-amide} (2R ,4R)-4-Methoxy-pyrrolidine-1,2- 9.020000
4-Hydroxy-pyrrolidine-1,2- 0.0110 dicarboxylic acid 1-[(4-chloro-phenyl)-
dicarboxylic acid 1-[(4-chloro-phenyl)- amide] 2-{[4-(3.5-dimethyl-pyrazol-1-yl)-
amide] 2-{[4-(2-hydroxymethyl- phenyl}-amide}
pyrrolidin-1-yl)-phenyl]-amide} (ZR4R}-4-Methoxy-pyrrolidine-1,2- 0.010000
(2R ,4R)-4-Hydroxy-pyrrolidine-1,2- 0.0040 dicarboxylic acid 1-[(4-chloro-phenyl)-
Y ¥-PY paeny!
dicarboxylic acid 1-[(4-chloro-phenyl)- amide] 2-{[4-(3.5-dimethyl-pyrazol-1-vl)-
amide] 2-[(4-pvmolidin-1-vl-phenyl)- 2-fluoro-phenyl}amide }
amide] (2R 4S)-4-Amino-pyrrolidine-1,2- 0.010000
(2R.4R)-4-Hydroxy-pyrrolidine-1,2- 0.0344 dicarboxylic acid 1-[(4-chloro-phenyl)-
dicarboxylic acid 1-[(4-chloro-phenyl)- amide] 2-[(3-fluoro-2"-methanesulfonyi-
amide] 2-[(4-pyrazol-1-yl-phenyl)-amide] biphenyl-4-yl)-amide]
(2R,4R)-4-Hydroxy-pyrrolidine-1,2- 0.0434 (2R 4R )-4-Amino-pyrrolidine-1,2- 0.025925
dicarboxylic acid 1-[(4-chloro-phenyl)- dicarboxylic acid 1-[(4-chioro-phenyl)-
amide] 2-[(2-fluoro-4-pyrazol-1-yl- amide] 2-[(3-fluoro-2-methanesulfonyl-
phenyl)-amide] biphenyl-4-yl)-amide]
(2R,4R)—4-Hydroxy-pyrrolidine-1,2- 0.0619 (2R 4R)-4-Hydroxy-pyrrolidine-1,2- 0.000770
dicarboxylic acid 1-{(4-chloro-phenyl)- dicarboxylic acid 1-[(4-chloro-phenyl)-
amide% 2-[(4-[1,2,4]uriazol-1-yl-phenl)- amide] 2-[(3-fluoro-2'-sulfamoyl-
amide biphenyl-4-yl)-amide]
(2R 4R)-4-Hydroxy-pyrrolidine-1,2- 0.1903 (2R)-4-Hydroxyimino-pyrrolidine-1,2- 0.002108
dlCé.idl‘bO)’(’th acxi 1-[(4-chioro-phenyl)- dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] ""[(4'[1"’3]“13‘201'2’5’1" amide] 2-[(3-fluoro-2'-methanesulfonyl-
phenyl-amide] biphenyl-4-yl)-amide]
e o 1 - idi -1,2- 2\ s
(IR 4R)-4-Hydroxy-pyrrolidine 1,2 26% at 1 uM (3R 4R)-4-Hydroxy-pyrolidine-1,2- 0.001922
dicarboxylic acid 1-[(4-chlora-phenyl)- . Lo R
amide] 2-[(4-[1,2,3]triazol-1-yI- dlcfxrboi{\yhc acid l-E(}#chloro-phenyl)A
phenyl)-amide] ax.mdc] 4-[(3-ﬂuor9-4 -methylsulfamoyl-
(2R,4R)-4-Hydroxy-pyrrolidine-1,2- 0.0793 biphenyl-4-yl)-amide] .
dicarboxylic acid 2-[(4-acetylamino- (2R 4R )-4-Hydroxy-pyrrolidine-1,2- 0.001188
phenylj-amide] 1-|(4-chloro-phenyl)- dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] amide] 2-[(2'-dimethylsulfamoyl-3-fluoro-
(2R ,4R)-4-Hydroxy-pyrrolidine-1,2- 36% at 1 uM biphenyl-4-yl)-amide]
dicarboxylic acid 1-[(4-chloro-phenyl)- (2R 4R)-4-Methoxy-pyrrolidine-1,2- 0.001021
amide] 2-{[4-(cyclopentanecarbonyl- dicarboxylic acid 1-[(3-chloro-pyridin-2-
amino)-phcnyl]-amigc} y;)—armidz]12-?(_;'ﬂuo[Eo-;'—methziml- !
4-Hydroxy-pyrrolidine-1,2-dicarboxylic 32% at 1 uM sulfonyl-biphenyl-4-vl)-amide
: 1,2-dle yl-biphenyl-4-y
acid 1j[(*§hl°f°'Ph°ﬂ>U"f‘,mlde] CalCe (2R ,4R)-4-Methoxy-pyrrolidine-1,2- 0.000491
p;&u:}‘f u:.l\;[yl-}f:henyl)»amfg_e] 4 dicarboxylic acid 1-[(4-chloro-phenyl)-
(2R 4R)-4-Methoxy-pyrrolidine-1,2- 0041000 amide] 2-[(3-fluoro-2"-sulfamoyl-biphenyl-
dicarboxylic acid 1-[(4-chloro-phenyl)- . 4
amide] 2-{(4-pyrazol-1-yl-phenyl)-amide] tyl)-;mldei] - pyrrolidi 7
(2R 4R)-4-Methoxy-pyrrolidine-1,2- 0.032000 (@R 4R)-d-Ethoxy-pymolidine-12- 0.000701
dicarboxylic acid 1-[(4-chloro-phenyl)- dicarboxylic 8?‘d 1~[(5-cvhloro»pyndm-_~
amide] 2-[(2-Auoro-4-pyrazol-1-yl- yb)-amide] 2-{(3-fluoro-2methane-
phenyl)-amide | sulfonyl-biphcny]-tt-y})-alm‘ide]
(2R,4R)-4-Ethoxy-pyrrolidine-1,2- 0.029000 (2R4R)-4-Ethoxy-pyrrolidine-1,2- 0.000276

dicarboxylic acid 1-{(4-chloro-phenyl)-
amide] 2-[(2-fluoro-4-pyrazol-1-yl-
phenyl)-amide]

dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-[(3-fluoro-2-sulfamoyl-biphenyl-
4-yl)-amide]

565/
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TABLE 1-continued

FXA3pM FXA 30 pM FXA 3pM  FXA 30 pM
EXAMPLE ICoo (mM)  ICsq (mM) EXAMPLE ICso (mM}  [Cyo (mM)
(2R ,48)-4-Merthoxy-pyrrolidine-1,2- 0.001685 Pyrrolidine-1,2-dicarboxylic acid 1-{{4- 0.081
dicarboxylic acid 1-[(4-chloro-phenyl)- chioro-phenyl)-amide] 2-{[4-(pyrrolidine-

amide] 2-{(3-fluoro-2"-methanesulfonyl- 1-carbonyl)-phenyl}-amide}

biphenyl-4-yl)-amide] (2R,4R )-4-Hydroxy-pyrroiidine-1,2- 0.024
(2R 4R)-4-Fluoro-pyrrolidine-1,2- 0.001200 dicarboxyiic acid 1-[(4-chloro-phenyl)-

dicarboxylic acid 1-{(4-chloro-phenyl)- amide] 2-{[4-(2-methyl-pyrrolidine-1-

amide] 2-[(3-fuore-2-methanesulfonyl- carbonyl)-phenyl}-amide}

biphenyl-4-yl)-amide (2R 4R )-4-Hydrexy-pymolidine-1,2- 0,037
(2R)-4,4-Difluoro-pyrrolidine-1,2- 0.005360 dicarboxylic acid 1-[(4-chloro-phenyl)-

dicarboxylic acid 1-[(4-chloro-pheny! amide] 2-{[4-(ethyl-methyl-carbamoyl)-

amide] 2-[(3-flucro-2-methanesulfonyl- phenyl}-amide}

biphenyl-4-yl}-amide] (2R 4R}-4-Hydroxy-pyrrolidine-1,2- 0.010
(2R .4R)-4-Methoxy-pyrrolidine-1.2- 0.001873 dicarboxylic acid 1-[(4-chloro-phenyl)-

dicarboxylic acid 2-[(3-fluoro-2-methane- amide] 2-[(4-dimethylcarbamoyl-

sulfonyl-biphenyl-4-yl)-amide] 1-[(4- phenyl)-amide]

fluoro-phenyl)-amide] (2R,4R}-4-Hydroxy-pyrrolidine-1,2- 0.011
(2R ,4R)-4-Acetylamino-pyrrolidine-1,2- 0.010545 dicarboxylic acid 1-{(4-chloro-phenyl)-

dicarboxylic acid 1-[(4-chloro-phenyl)- amide] 2-{[4-(2R-methyl-pyrrolidine-1-

amide] 2-[(3-fluoro-2'-methanesulfonyl- carbonyl)-phenyi]-amide}

biphenyl-4-yl)-amide} (2R 4R)-4-Hydroxy-pyrrolidine-1,2- 0.082
(2R,4R)-4-Methanesulfonylamino- 0.00173$ dicarboxylic acid 1-{(4-chloro-phenyl)-

pyrrolidine- 1,2-dicarboxylic acid 1-{(4- amide] 2-{[4-(2S-methyl-pyrrolidine-1-

chloro-phenyl)-amide] 2-[(3-fluoro-2'- carbenyl)-phenyl}-amide}

methanesulfonyl-biphenyl-4-yl)-amide] (2R.4R)-4-Hydroxy-pyrrolidine-1,2- 0.0096
2R ,4S)-4-(1H-Tetrazol-5-y1)-pyrrolidine- 0.038850 dicarboxylic acid 1-[(4-chloro-phenyl)-

1,2-dicarboxylic acid 1-{(4-chloro- amide | 2-{[2-fluoro-4-(pyrrolidine-1-

phenyl)-amide]} 2-{(2-flucro-4-(2-ox0- carbonyl)-phenyl}-amide}

piperidin-1-yl)-phenyl}-amide } (2R4R)-4-Hydroxy-pvrrolidine-1.2- 0.035
(2R,4S8)-4-Methoxy-pyrrolidine- 1,2- 0.01177C dicarboxylic acid 1-[(4-chloro-phenyl)-

dicarboxylic acid 1-{(4-chioro-phenyl)- amide] 2-{[4-(pyrrolidine-1-carbonyl)-2-

amide] 2-{{2-fluoro-4-(2-oxo-piperidin-1- pyrrolidin-1-yl-phenyl}-amide }

ylj)-phenyi]-amide} (2R 4R)-4-{[ 1-(4-Chlore-phenyl- 0.020
(2R, 4R)-4-Methoxy-pyrrolidine-1,2- 0.00621C carbamoyl)-4-hydroxy-pyrrolidine-2-

dicarboxylic acid 1-{(4-chloro-phenyl)- carbonyl}amino }-3-pyrrolidin-1-yl-

amide] 2-{[2-fluoro-4-(2-methyl- benzoic acid methy! ester

imidazol-1-yl)-phenyl}-amide } (2R 4R )-4-Hydroxy-pyrrolidine-1,2- 0.061
(2R ,4R)-4-Cyano-pyrrolidine-1,2- 0.055475 dicarboxylic acid 2-{[4-(azetidine-1-

dicarboxylic acid 1-{(4-chloro-phenyl)- carbonyl)-phenyl}-amide} 1-{(4-chloro-

amide} 2-{[2-fluoro-4-(2-oxo-piperidin-1- phenyl)-amide]

yl)-phenyl]-amide} (2R 4R )-4-Hydroxy-pyrrolidine-1,2- 0.084
(2R ,4R)-4-(1H-Tetrazol-5-yl)-pyrrolidine- 0.007973 dicarboxylic acid 1-[(5-chloro-pyridin-2-

1,2-dicarboxylic acid 1-[(4-chloro- yl)-amide ] 2-{[2- fluoro- 4 (pyrrolidine-1-

phcny.'l)—amide] 2—{[2»ﬁuor9-4-(2-0x0- carbonyl phenyl}-amide :

piperidin-1-yl)-phenyl}-amide} {2R 4R j-4-Hydroxy-pyrrolidine-1,2- 0.081
EZB,;R)-g-TrE?uoro.:elth[ylﬂ-piliml1dme- 0.032950 dicarboxylic acid 1-[(S-chloro-pyridin-2-

o sl (e N P —
piperidin-1-yi)-phenyl]-amive } ??cnyl]»amxdt:, . 5 04
(2R 4R)-4-Methoxy pyrrolidine-1.2- 0.00195C (2R ,4R )-4-Hydroxy pyroiidine-1,2- 0.044
dicarboxylic acid 1-[(4-chloro-phenyl - dicarboxyiic acid %-[(S-Chluro-pyndmd-

amide| 2+[(2'-cyano-3-fluore-biphenvl- yh-amide} ’,"['~4'd1m°[h3"l°“‘b“m°5']'

4-yl)-amide] phenyl)-amide]

{2R.4R}-4-Methoxy-pyrrolidine-1,2- 0.001632 (2R 4R 4-{{1-{4-Chiore-phenyl- 0.029
dicarboxylic acid 2-[{2 -aminomethyl-3- carbamoyl-4-hydroxy-pyrrolidine-2-

fluoro-biphenyl-4-y1)-amide] 1-[(4-chioro- carbonyl-amino }-3-dimethylamino-

phenyl)-amide] benzoic acid methy! ester

(2R,4R)-4"-{[ 1-(4-Chloro-phenyl- 0.007212 (2R 4R )-4-Methoxy-pyrrolidine-1,2- 0.0073
carbamoyl)-4-methoxy-pyrrolidine-2- dicarboxylic acid 1-[(4-chloro-phenyl)-
carbonyl]-amino}-3'-fluoro-biphenyl-2- amide] 2-{[4-(pyrrolidine-1-carbonyl)-

carboxylic acid methyl ester phenyl]-amide}

(2R,4R}-4-Methoxy-pyrrolidine-1,2- 0.00029 (2R,4R)-4-Methoxy-pyrrolidine-1,2- 0.0049
dicarboxylic acid 1-[(4-chloro-phenyl)- dicarboxylic acid 1-[(4-chloro-phenyl)-

amide] 2-{[4-(2,5-dihydro-pyrrole-1- amide] 2-[(4-dimethylcarbamoyl-phenyl)-

carbonyl)-phenyl }-amide} amjde]

(2R 4R}-4-Hydroxy-pyrrolidine-1,2- 0.015 (2R 4R )-4-Ethoxy-pyrrolidine-1,2- 0.0057
dicarboxylic acid 1-{(4-chloro-phenyl}- dicarboxylic acid 1-{(4-chloro-phenyl)-

amide] 2-[(4-dimethylcarbamoyl-2-fluoro- amide] 2-{[4-(pyrrolidine- ! -carbonyl)-

phenyl}-amide] phenyl]-amide}

(2R,4R)-4-Hydroxy-pyrrolidine-1,2- 0.0081 (2R 4R)-4-Ethoxy-pyrrolidine-1,2- 0.0039

dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-{[4-(pyrrolidine-1-carbonyi)-
phenyll-amide}

dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-[(4-dimethyicarbamoyl-phenyl)-
amide]
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TABLE 1-continued

FXA3pM FXA 30 pM FXA3pM FXA 30 pM

EXAMPLE [Cyo (mM)  ICso (mM) EXAMPLE ICso (mM)  ICso (mM)
(2R ,4R)-4-Methoxy-pyrrolidine-1,2- 0.0062 4,5-Dihydro-pyrazole-1,5-dicarboxylic 0.044850
dicarboxylic acid 1-[(4-chloro-phenyl)- acid 14{(4-chloro-phenyl)-amide] 5-
amide] 2-{[2-fluoro-4-(pyrrolidine-1- {[2-fluoro-4-(2-oxo-piperidin-1-y1)-
carbonyl)-phenyl}Famide} phenyl]-amide}
(2R,4R)-4-Methoxy-pyrrolidine-1,2- 0.0061 4,5-Dihydro-pyrazole-1,5-dicarboxylic 0.008718
dicarboxylic acid 1-[(4-chloro-phenyl)- acid 1{(4-chloro-phenyl)-amide] 5{(3-
amide] 2-[(4-dimethylcarbamoyl-2-fluoro- fluoro-2'-methanesulfonyl-biphenyl-4-yl)-
phenyl)-amide] amide]
(2R ,4R)-4-Ethoxy-pyrrolidine-1,2- 0.0044 1-(4-Chloro-phenylcarbamoyl)-5-(3- 0.040850
dicarboxylic acid 1-[(4-chloro-phenyl)- fluoro-2'-methanesulfonyl-biphenyl-4-
amide] 2-{[2-fluoro-4-(pyrrolidine-1- ylcarbamoyl)-4,5-dihydro- 1H-pyrazole-3-
carbonyl)-phenyl }amide} carboxylic acid ethyl ester
(2R 4R)-4-Ethoxy-pyrrolidine-1,2- 0.0029 (2R 4R -4-Hydroxy-pyrrolidine-1.2- 0.058900
dicarboxylic acid 1-{(4-chloro-phenyl)- dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-[(4-dimethylcarbamoyl-2-fluoro- amide] 2-[(2'-methoxv-biphenyl-4-yi)-
phenyl)-amide] amide]
(2R, 4R)-4-Methoxy-pyrrolidine-1,2- 0.0052 (2R,4R}-4-Hydroxy-pyrrolidine-1,2- 0.074100
dicarboxylic acid 1-[(4-chloro-phenyl}- dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-{[2-methyl-4-(2-oxo-piperidin-1- amide] -[(2'-hydroxy-bipheny!-4-yI)-
v1)-phenyl]-amide} amide]
(2R,4R)-4-Ethoxy-pyrrolidine-1,2- 0.0020 (2R,4R)-4-Methoxy-pyrrolidine-1,2- 0.058575
dicarboxylic acid 1-[(4-chloro-phenyl)- dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-{[2-methyl-4-(2-oxo-piperidin-1- amide] 2-[(2-fluoro-4-iodo-phenyl)-
yl)-phenyl]-amide} amide]
Pyrrolidine-1,2-dicarboxylic acid 1-{(4- 0.066 (2R 4R)-4-Methoxy-pyrrolidine-1,2- 0.000404
chloro-phenyl)-amide] 2-[(2-fiuoro-4- dicarboxylic acid 1-[(4-chloro-phenyl)-
quinolin-8-yl-phenyl)-amide] amide] 2-{[2-fAluoro-4-(2-0xo-2H-pyridin-
Pyrrolidine-1,2-dicarboxylic acid 1{(4- 0.0098 1-vl)-phenyl}-amide}
chioro-phenyl)-amide] 2-[(3,5-difluoro-2'- (2R,4R)-4-Methoxy-pyrrolidine-1,2- 0.001153
methanesulfonyl-biphenyl-4-yl)-amide] dicarboxylic acid 1-[(5-chloro-pyridin-2-
Pyrrolidine-1,2-dicarboxylic acid 1-{(4- 0.018 y1)-amide] 2-{[2-fluoro-4-(2-0x0-2H-~
chloro-phenyl)-amide] 2-{(2'-methane- pyridin-1-yl)-phenyl}-amide}
sulfonyl-2-methvl-biphenyl-4- yl)-amide] (2R 4R)-4-Methoxy-pyrrolidine-1,2- 0.008498
(2R ,4R)-4-Hydroxy-pyrrolidine-1,2- 0.00073 dicarboxylic acid 1-[(4-chloro-phenyl)-
dicarboxylic acid 1-{(4-chloro-phenyl)- amide] 2-{[2-fluorc-4-(3-hydroxy-2-oxo-
amide] 2-{(2-methancsulfonyl-biphenyl- piperidin-1-yl)-phenyl]-amide }
4-yl)-amide] (2R ,4R)-4-Methoxy-pyrrolidine-1,2- 0.007665
(2R 4R)-4-Hydroxy-pyrrolidine-1,2- 0.0039 dicarboxylic acid 1-[(4-chloro-phenyl)-
dicarboxylic acid 1-[(4-chloro-phenyl)- amide] 2-{[2-fluorc-4-(2-oxo-tetrahydro-
amide] 2-[(2-methanesulfinyl-biphenyl-4- pyrimidin-1-yl)-phenyl]-amide}
yl)-amide] (2R 4R )-4-Methoxy-pyrrolidine-1,2- 0.036425
(2R 4R)-4-Hydroxy-pyrrolidine-1,2- 0.053 dicarboxylic acid 1-[(4-chloro-phenyl)-
dicarboxylic acid 1-[(4-chloro-phenyl)- amide] 2-{[2-ﬂuom~4~(2~<'>xo-1mld‘
amide] 2-{(3-methyl-2"methylsulfanyl- azolidin-1-yl)-phenyl -amide}
biphenyl-d-yl)-amide] (?R,dR)-li-_l\deL}}oxy-pyrrohdme-1,2- 0.045525
(2R AR)-4-Hydroxy-pyreolidine-1,2- 0.0012 dicarboxylic acid 1-{(4 chloro-phenyl)-
dicarboxylic acid 1-[(4-chloro-phenyl)- amide] .4-{[2-ﬁuolro-4—(2-oxo-oxazol1dm-

. Y pueny -v1)-| 1}-amide}
amide] 2-[(2-fluoro-2"-methanesulfonyl- 3-vi)-pheny .

L ; (2R,4R)-1-(4-{[1-(4-Chloro-phenyl- 0.011000
biphenyl-4-yl)-amide] . carbamoyl)-4-methoxy-pyrrolidine-2-
(2R,4R)-4-Hydroxy-pyrrolidine-1,2- 0.00068 carbony! amino }-3-fluore-phenyl)-2-oxo-
dicarboxylic acid 1-[(4-chioro-phenyl)- piperidine-3-carboxylic acid ethy! ester
amide| 2-[(2"-methanesulfonyl-3-methyl- (2R 4R)-4-Methoxy-pyrrolidine-1,2- 0.000862
biphenyl-4-yl)-amide] dicarboxylic acid 1-[(4-chloro-phenyl)-

(2R 4R)-4-Hydroxy-pyrrolidine-1,2- 0.0015 amide] 2-{[2-fluoro-4-(3-methoxy-2-oxo-

dicarboxvlic acid 1-[(4-chloro-phenyl)- 2H-pyridin-1-yl)-phenvi}-amide}

amide | 2-{(2-methanesulfony!-3- (2R 4R }-4-Methoxy-pyrrolidine-1,2- 0.005075
trifluoromethyi-biphenyl-4-yl)-amide] dicarboxyiic acid 1-[(5-chloro-pyridin-2-
§-Methyl-4,5-dihydro-pyrazole-1.5- 0.005622 yl)-amide] 2-{[2-fiuoro-4-(3-methoxy-2-

dicarboxylic acid 1-[(4-chloro-phenyl)- oxo-2H-pyridin-1-yl)-phenyl}amide}

amide] 5-{(3-fluoro-2'-sulfamoyl- (2R 4R )-4-Methoxy-pyrrolidine-1,2- 0.000383
biphenyi-4-vl)-amide] dicarboxylic acid 1-[(4-chloro-phenyl)-
2-Hydroxymethyl-4,5-dihydro-pyrazole- 0.011267 amide] 2-{[4-(3-methyl-2-ox0-2H-pyridin-

1,5-dicarboxylic acid 1-[(4-chloro- 1-yl)-phenyl}-amide}

phenyl)-amide] 5-[(3-fluoro-2™-methane- (2R 4R)-4-Methoxy-pyrrolidine-1,2- 0.001793
sulfonyl-biphenyl-4-yl)-amide] dicarboxylic acid 1-[(5-chloro-pyridin-2-
4,5-Dihydro-pyrazole-1,5-dicarboxylic 0.008015 yamide] 2-{[4-(3-methyl-2-oxo0-2H-

acid 1-[(4-chloro-phenyl)-amide] 5-[(3- pyridin-1-yI)-phenyl}-amide}

fluoro-2'-sulfamoyl-biphenyl-4-yl)-amide] (2R,4R)-4-Methoxy-pyrrolidine-1,2- 0.043050
(R) 4,5-Dihydro-pyrazole-1,5-dicarboxylic 0.007738 dicarboxylic acid 1-[(4-chloro-phenyl)-

acid 1-[(4-chloro-phenyl)-amide] 5-[(3-
fluoro-2'-sulfamoyl-biphenyl-4-yl)-amide]

amide] 2-[(4-morpholin-4-yl-phenyl)-
amide]




