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FIELD OF THE INVENTION
5 The present invention relates to cyclic amino acid and proline derivatives
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which display inhibitory effects of the serine protease factor Xa. The invention
also discloses pharmaceutically acceptable salts of the compounds,
pharmaceutically acceptable compositions comprising the compounds or their
salts, and methods of using them as therapeutic agents for treating or preventing

disease states in mammals characterized by abnormal thrombosis.

BACKGROUND OF THE INVENTION
In economically developed countries, cardiovascular disease represents a
major cause of mortality. In particular, abnormal coagulation and inappropriate
thrombus formation within blood vessels precipitates many acute cardiovascular
disease states. While it has long been recognized that a variety of plasma proteins
such as fibrinogen, serine proteases, and cellular receptors are involved in
hemostasis, it is abnormal regulation that has emerged as impottant contributing

factors to cardiovascular disease.

Thrombin can be considered the key or principal regulatory enzyme in the
coagulation cascade; it serves a pluralistic role as both a positive and negative
feedback regulator in normal hemostasis. However, in some pathologic
conditions, the positive feedback regulation is amplified through catalytic
activation of cofactors required for thrombin generation. Such cofactors include
factor Xa, a serine protease which occupies a pivotal position in the coagulation
cascade. Factor X is the zymogen of factor Xa. Factor X can be activated by
either the intrinsic or extrinsic pathways of the coagulation system. Initiation of
coagulation by either pathway in response to vascular injury activates factor X to
factor Xa. Factor Xa and its cofactor, factor Va, combine on a phospholipid
membrane to form the “prothombinase™ complex, which activates prothrombin to

thrombin. Thrombin cleaves fibrinogen to fibrin, activates platelets, and converts
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factor XIII to XIIla which is the principal enzyme invoived in thrombus ‘
generation, gmmh, and stabilization. Accordingly, the location of the
prothrombinase complex at the convergence of both the intrinsic and extrinsic .
coaguiation pathways suggests that inhibition of factor Xa, and hence thrombin

5  generation, may be a viable approach to limiting the procoagulant activity of

thrombin.

Evidence exists for the role of factor Xa inhibitors as anticoagulants.

Antistasin, a potent inhibitor of blood coagulation factor Xa from the Mexican

10 leech, Haemenieria officinalis, displays antithrombotic activity in various models
of arterial and venous thrombosis (Lapatto et al., Embo. J, 1997:5151-5161). Other
protein or polypeptide factor Xa inhibitors include recombinant tick anticoagulant
peptide (ITAP), which is known to accelerate the recombinant tissue plasminogen
activator mediated clot lysis and prevent acute reocclusion in the dog, hence

15  indicating factor Xa inhibitors may be useful as an adjunct 1o thrombolytic therapy
(Mellott et al., Fibrinolysis, 1993: 195-202). Furthermore, in a canine coronary
artery electrolytic lesion model, rTAP was demonstrated to reduce thrombus mass
and time to occlusion in the absence of dramatic hemodynamic or hemostatic
changes indicating the primary role for factor Xa in the process of anerial

20 thrombosis (Lynch et al., Thromb. Haemostasis, 1995:640-645; Schaffer et al.,
Circulation, 1991: 1741- 1748). On the venous side, rTAP was also demonstrated
to reduce fibrin deposition in a rabbit mode! of venous thrombosis while having
little affect on systemic hemostatic parameters (Fioravanti et al., Thromb. Res.,
1993; 317-324). In addition to these relatively high molecuiar weight proteins that

25  are not suitable as oral antithrombotic agents, there also exist examples of low
molecular weight factor Xa inhibitors. In panticular DX9065a, a low molecular
weight synthetic factor Xa inhibitor, has also shown antithrombotic potential in
various experimental thrombosis rat models. In both arteriovenous shunt and .
venous stasis models, inhibition of thrombus formation was achieved at doses that

30  had litde effect on APTT, indicating that DX90635a is effective in preventing
thrombosis and hence has therapeutic antithrombotic potential (Wong et al.,
Thromb. Res., 1996: 117-126).
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Recently, it has been appreciated that factor Xa inhibition may provide
* sustained antithrombotic protection. Specifically, several animal studies show

»

that inhibition of short term exposure 1o factor Xa produces a sustained

5 antithrombotic. (Leadley, Curr. Top. Med. Chem., 2001: v. 1, 151-159.) Finally,
the anticle by Leadley observes that factor Xa inhibition potentially provides a
large therapeutical window between amtithrombotic efficacy and bleeding
tendency. Consequently, there may exist a range in which factor Xa inhibition is

achieved without an concurrent increase in a patients susceptibility to bleeding.

10
The majority of factor Xa inhibitors known 1o date have been summarized

in two reviews (Edmunds et al., Annual Reports in Medicinal Chemistry, 1996:51
and Kunitada and Nagahara, Curr. Pharm. Des., 1996:531-542). However, it is

readily apparent that there still exists a need for more effective agents that regulate

15  factor Xa proteolytic activity,

SUMMARY OF THE INVENTION

These and other needs are met by the present invention which is directed

1o a compound of Formula }
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or a pharmaceutically acceptable salt thereof wherein:
A is ary] or substituted aryl or monocyclic heteroaryl or substituted

25  monocyclic heteroaryl;

o] 0
n
B is -NH —C—(C;-Cg)alkyl, -NH —C— (Cs-Cr)eycloalkyl, -
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cascade; it serves a pluralistic role as both a positive and negative
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O
NH —&"‘ O(C,-Ce alkyl), )kﬁ‘ » (C3-Cy)eycloalkyl, (C3-Co)heterocyele, (Ce-
Gi)cycloalkenyl, unsaturated (Ci-C)heterocycle, aryl, or heteroaryl, any of which
may be optionally substituted bS{ haio, (C;-Cs)alkyl, or halo(C;-Cy)alkyl,
0-(Cy-Co), -CN, haloalkyl, amino, alkylamino, amidino, amido, or sulfonamido:

5 C is phenyl or heteroaryl, wherein phenyl or heteroaryl is optionally
substituied with one or more substituents selected from aryl, heteroaryl, halogen,
hydroxy, -CO2R2, -CORZ, -CONR2R?Z’, alkoxy, alkyl, -CN, haloatkyl, amino,
alkylamino, amidino, amido, or sulfonamido;

G is H, halo, (C;-Ce)alkyl, halo(C;-Cg)alkyl, hydroxy(C;-Cg)alkyl,

10 -CH:0-(Cy-Cealkyl, -CH2-CO4(C;-Ce)alkyl, -CH--NR2R2’, or -CH.-CONH(C;-
Ce)alkyl;

W1 is a saturated or unsaturated, substituted or unsubstituted hydrocarbon
chain or hydrocarbon-heteroatom chain having from 2 1o 6 atoms, wherein W1
connects the nitrogen atom at position 1 to the carbon atom at position 2 to form a

15  four to eight membered ring;

R is (C;-Co)alkoxy, (C3-Cr)eycloalkyl, (C3-Co)heterocycloalkyl, (Ce
Cy)eycloalkenyl, (Cs-Codheterocycloalkenyl, aryl, monocyclic heteroaryl, or ~
NR3R4;

R2 and R2’ are each independently H or (C;-C)alkyl; and
20 R3 and R4 are each independently H, (C,-C)alkyl, aralkyl, aryl,
monocyclic heteroaryl, alkoxycarbonyl, aralkoxycarbonyl, -SOsalkyl, or joined

together 1o form a saturated or unsaturated 3 to 7 membered ring.

The invention is also directed to a compound of formula II:
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Such cofactors include factor Xa, a serine protease which occupies a

pi votal position in the coagulation cascade. Factor X is the zynogen of
factor Xa. Factor X can be activated by either the intrinsic or

extrinsic pathways of the coagul ation system Initiation of

or a pharmaceutically acceptable salt thereof wherein
5 *“---"is a bond or is absent;
X"is CH,, CH, O, NH or N;
R" and R" are cach independently H, -OH, halo, alkyl, haloalkyl, -
NRERY, -OR2, -CN, -CH,0H, -CH2-NR3R4, aryi, monocyclic heteroaryl,
alkylaryl, -CH=0, -CH0R?2, -COR2, -CO2R2, or -CONR3R4 or are taken
10  together to form =0, =NOR2, =C(C;-Cgalkyl)2, or =CR2H, 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, -NR8RY, -OR2, -CN, -CH,0H, -CHy-NR3R, aryl, monocyclic
heteroaryl, alkylaryl, -CH=0, -CH;0R?2, -COR?, -CO2R2, or -CONR3R#,
| A is aryl and substituted aryl or monocyclic heteroaryl or substituted

15  monocyclic heteroaryl;

2] 1]
B is -NH —C—(C,-Cg)alkyl, -NH —C— (C»-Cy)cycloalky), -
0

O
NH —c— O(C,-Cg alkyl), )I\R‘ , (C5-C3)cycloalkyl, (C3-Co)heterocyclo, (Cy-
C7)cycloalkenyl, unsaturated (C,;-Cy)heterocyclo, aryl, or heteroaryl, any of which
may be optionally substituted by halo, (C,-Cg)alkyl, or halo(C,-Ce)alkyl,
20 O+C,-C¢), -CN, haloalkyl, amino, alkylamino, amidino, amido, or sulfonamido;
C is pheny! or heteroaryl, wherein phenyl or heteroaryl is optionally
substituted with one or more substituents selected from halogen, hydroxy, -
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CO7R2, -CORZ, -CONR2RZ’, alkoxy, alkyl, -CN, haloalkyl, amino, alkylamino,
amidino, amido, or sutfonamido;

G is H, halo, (C-Cg)alkyl, halo(C)-Cq)alkyl, hydrox y(C,-Cs)alkyl,
-CH20-(C)-Ce)alkyl, -CH2-COx(C;-Co)alkyl, -CH--NR2R2', or -CH-CONB(C;-
Ce)alkyl;or -CH2-CONH(C)-Ce)alkyl;

R is (C1-Cg)atkoxy, (C3-Co)cycloalkyl, (Ca-Cy)heterocycloalkyl, (Ca-
Cs)cycloalkenyl, (Cs-Co)heterocycloalkenyl, aryl, monocyclic heteroaryl, or -
NR3R4;

R2 and R2’ are each independently H or (C;-Cé)alkyl; and

R3 and R4 are independently H, (C;-Ce)alkyl, aralkyl, aryl, monocyclic
heteroaryl, alkox ycarbonyl, aralkoxycarbonyl, -SO»alkyl, or joined together to

form a saturated or unsaturated S to 7 membered ring.

The invention is also directed to a compound of Formula III
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or a pharmaceutically acceptable salt thereof wherein
“---"is a bond or is absent:

Zis C-H, C-halo, C-(C;-Cg)alkyl, C-halo(Cy-Celalkyl, C-(C,-Ce)alkoxy, or

X"is CH,, CH, O,NH or N;

lglAY 2006
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B RIO and R'" are each independently H, -OH, halo, alkyl, haloalky}, -
NR8R9, -OR2, -CN, -CH70H, -CH2-NR3R4, aryl, monocyclic heteroaryl,
alkylaryl, -CH=0, -CH20R2, -COR2, -CO2R2, or -CONR3R4 or are taken
together to form =0, =NORZ, =C(C;-Cgalkyl)p, or =CR2H, with the proviso that

5  when*“---"isabond, R" is absent, and X"is CH or N, and R" is H, -OH, halo,
alklyl, haloalkyl, -NR8RZ, -OR2, -CN, -CH,0H, -CH2-NR3R4, aryl, monocyclic
heteroaryl, alkylaryl, -CH=0, -CH20RZ, -COR2, -CO3R2, or -CONR3IR4;

A is aryl and substituted aryl or monocyclic heteroaryl or substituted

monocyclic heteroaryl;

10 B is -NH —C— (Cy-Cg)alkyl, -NH —C— (Ca-Cy)cycloalkyl, -
0

O .
NH —— O(C;-Cs alkyl), )j\ R' | (Cs-Cs)cycloalkyl, (C3-Co)heterocyclo, (Cy-
C;)cycloalkenyl, unsaturated (C4-Cs)heterocyclo, aryl, or heteroaryl, any of which
may be optionally substituted by halo, (C-Ce)alkyl, or halo(Cy-Ce)alkyl,
0-(C;-Cs), -CN, haloalkyl, amino, alkylamino, amidino, amido, or sulfonamido;

15 G is H, halo, (C;-C¢)alkyl, halo(C-Cg)alkyl, hydroxy(C,-Cs)alkyl,
-CH,0-(C,-Ce)alkyl, -CH2-CO:(C,-Cs)alkyl, -CH>-CONH;, or -CH>-CONH(C;-
Cs)alkyl; |

R2 and R2’ are each independently H or (C,-Cg)alkyl; and
R3 and R4 are independently H, (C;-Cq)alkyl, aralkyl, aryl, monocyclic
20  heteroaryl, alkoxycarbonyl, aralkoxycarbonyl, -SO»alkyl, or joined together to
form a saturated or unsaturated 5 to 7 membered ring; and
R'” and R are each independently H, halo, (C;-Cg)alkyl, halo(C;-
Cs)alkyl, or (C-Cg)alkoxy.

25 What is also provided is a compound of Formula IV
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or a pharmaceutically acceptable salt thereof wherein
5 “---"1is a bond or is absent;
Zis C-H, C-halo, C-(C,-Cs)alkyl, C-halo{C,-Cs)alkyl, C-(C,-Ce)alkoxy, or

X"is CH,, CH, O, NH or N;
R and R" are each independently H, -OH, halo, alkyl, haloalkyl, -

10 NR8RY,-ORZ, -CN, -CH>0H, -CH2-NR3R4, aryl, monocyclic heteroaryl,
alkylaryl, -CH=0, -CHy0R2, -COR2, -COR2, or -CONR3R# or are taken
together to form =0, =NOR2, =C(C-Cgalkyl)3, or =<CR2H, with the proviso that
when “---" is a bond, R"! is absent, and X" is CH or N, and R'® is H, -OH, halo,
alky}, haloatkyl, -NR8R9, -OR2, -CN, -CH;0H, -CH»-NR3R4, aryl, monocyclic

15  heteroaryl, alkylaryl, -CH=0, -CH,OR2, -CORZ, -CO9R2, or -CONRIR4;

o
B is -NH —C— (C,-Cs)alkyl, -NH —C— (C3-Cs)cycloalkyl, -
[o]

0 /IL
NH—C— 0(C;-Cs alkyl, A", (C3-Cy)cycloalkyl, (C3-Cr)heterocyclo, (Ce-
Chcycloalkenyl, unsaturated (C,-C;)heterocyclo, aryl, or heteroaryl, any of which
may be optionally substituted by halo, (C;-Ce)alkyl, or halo(C;-Ce)alkyl,




protein or polypeptide factor Xa inhibitors include reconbi nant tick29MAY 2006
anti coagul ant peptide (rTAP), which is known to accelerate the
reconbi naniyd hHe4e10! asm nogen activator nediated clot | ysipé-mﬁi,%ugg.pvent
acute reocclusion in the dog, hence 15 indicating factor Xa inhibitors
may be useful as an adjunct to thronbolytic therapy (Mellott et al.,
Fibrinolysis, 1993: 195-202). Furthernore, in a canine coronary artery
el ectrolytic |lesion nodel, rTAP was denonstrated to reduce thronbus mass

-0.

. 0-(C,-C), -CN, haloalkyl, amino, alkylamino, amidino, amido, or sulfonamido:
G is H, halo, (C-Ce)alkyl, halo(C;-Cs)alkyl, hydroxy(C,-Ce)alkyl,

‘. -CH;O-(CI-Ce)a]le, -CH:—CO;(C.-Ce)alkyl, -CH:-CONH;, or -CH:-CONH(C:-
Ce)alkyl;
5 R2 and R2’ are each independently H or (C,-C¢)alkyl; and

R3 and R4 are independently H, (C;-Ce)alkyl, aralkyl, aryl, monocyclic
heteroary), alkox ycarbonyl, aralkoxycarbonyl, -SOjalky!, or joined together to
form a saturated or unsaturated 5 to 7 membered ring;

12
R~ and R" are each independently H, halo, (C;-Cy)alkyl, or halo(C;-
10 Cg)alkyl, or (C;-Cg)alkoxy;
14

R and R" are each independently H, halo, alkyl, or haloalkyl, or NR 'R’
wherein R® and R® are as defined for R® and R%;

X and Y are each C, or one of X and Y is C and the other is N, provided

that when one of X or Y is N, R14 or R13 is absent at that position.

15
What is also provided is 2 compound of Formula V
\'
20 or a pharmaceutically acceptable salt thereof wherein

“---"is a bond or is absent;
Z is C-H, C-halo, C-(Cy-Cs)alkyl, C-halo(C;-Ce)alkyl, C-(C,-Ce)alkoxy, or
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henostati c changes indicating the primary role for factor Xa in the

process O%v(g{)jfﬁrd 20 thronbosis (Lynch et al., Thronb. Hﬁ@ﬁﬁlbﬂﬁbﬁ
4

1995: 640- Schaffer et al. Circulation, 1991: 1741- 1748). On t
venous side, rTAP was al so denonstrated to reduce fibrin dep05|t|on |n a
rabbit nodel of venous thronbosis while having little affect on systemc
henostati c paraneters (Fioravanti et al., Thronmb. Res.,
-10-
N;

G is H, halo, (C,-Ce)alkyl, halo(C,-Ce)alkyl, hydroxy(Ci-Ce)alkyl,
-CH10-(C1-Co)alkyl, -CHa-CO(C)-Co)alkyl, -CH2-CONH,, or -CH>-CONH(C,-

Coalkyl;
5 X"is CH,, CH, O, NHor N;

~ R"and R" are each independently H, -OH, halo, alkyl, haloalky, -

NR8RY, -OR2, -CN, -CH2OH, -CH»-NR3R4, aryl, monocyclic heteroaryl,

alkylaryl, -CH=0, -CHyOR2, -COR2, -CO3R2, or —CONR3R4 or are taken

together to form =0, =NOR2, =C(C;-Cgalkyl)2, or =CR2H, with ihe proviso that
10 when*---"1sabond, R is absent, and X"is CH or N, and R' is H, -OH, halo,

alkyl, haloalkyl, -NR8R9, -OR2, -CN, -CH0H, -CH2-NRR4, ary), monocyclic

heteroaryl, alkylaryl, -CH=0, -CH20R?2, -COR?, -CO2RZ, or -CONR3R%;

R2 s H or (C)-C)alkyl; and

R3 and R4 are independently H, (C-Co)alkyl, aralkyl, aryl, monocyclic
15  heteroaryl, alkoxycarbonyl, aralkoxycarbonyl, -SOzalkyl, or joined together to
form a saturated or unsaturated 5 to 7 membered ring;
R™ and R™ are each independently H, halo, (C1-Ce)alkyl, or halo(Cy-
Cg)alky] or (C;-Co)alkoxy,
R" and R' are each independently H, halo, alky}, or haloalkyl, or NR'R’
o0  wherein R and R® are as defined for R® and R,
X and Y are each independently C or N, provided that when one of XorY
is N, R14 or R15 is absent at that position.
X’ and Y’ are each independently CH or N;

- is absent or is a fused heterocyclic or fused heteroaryl ring,

ey,
- ey

\___‘a

25 provided that when - is present, Y" is C; and
R16 and R17 are each independently H, halo, cyano, (Ci-Co)alkoxy
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carbonyl, aminomethyl, i-butyl, HiINSO;—, Me;NSOr—, (Cy-Ce)alkoxy,
MeSO»—, MeSO—, MeS—, NRERY, or hydroxy

What is also provided is a compound of Formula VI

5
or a pharmaceutically acceptable salt thereof wherein

“-.--"is a bond or is abseni;

10 Z is C-H, C-halo, C-(C;-Cg)alkyl, C-halo(C;-Ce)alkyl, C-(Ci-Ce)alkoxy, or
N;

G is H,‘halo, (C,-Cg)alkyl, halo(C)-Ce)alkyl, hydroxy(C,-Ce)alkyl,
-CH,0-(C;-Cg)alkyl, -CHz-CO2(C;-Ce)alkyl, -CH2-CONH,, or -CH,-CONH(C;-
Ce)alkyl;

15 Q is NH or is absent;
X"is CH,, CH, O, NH or N;

R' and R" are each independently H, -OH, halo, alkyl, haloalkyl, -
NR8RY, -OR2, -CN, -CH,OH, -CH,-NR3R4, aryl, monocyclic heteroaryl,
alkylaryl, -CH=0, -CH,0R2, -COR2, -CO7R?, or -CONR3R? or are taken
20 together to form =0, =NOR?2, =C(C;-Cgalkyl)2, or =CRZ2H, with the proviso that
when “---" js a bond, R" is absent, and X"is CH or N, and R_w is H, -OH, halo,



30 had little effect on APTT, indicating that DX9065a is effective 5 MAY 2006
preventing thronbosis and hence has therapeutic antithronbotic potenti al

(Wng et 0,,3"41;1,rzonb Res., 1996: 117-126). 29 MAY 2006 Wer93s@4R9%:2
PCT/ 1B112/ A X757

-12-

alkyl, haloalkyl, -NR8R, -ORZ, -CN, -CH20H, -CHp-NR3R4, aryl, monocyclic
heteroaryl, alkylaryl, -CH=0, -CHaOR2, -COR2, -CO2R2, or ~CONR3R%;
R] is OH, -O-(Cy-Ce)alkyl, (C3-Cy)cycloalkyl, (C3-C)heterocycloalkyl,
(C4-C)cycloalkenyl, (Ca-Co)heterocycloalkenyl, aryl, monocyclic heteroaryl, or —
5 NR3R4, wherein R3 and R# are independently H, (Ci-Ce)alkyl, aralkyl, aryl,
monocyclic heteroaryl, alkoxycarbonyl, aralkox ycarbonyl, -SO»alkyl, or joined
together to form a saturated or unsaturated 5 to 7 membered ring;
R2 is H or (C;-Cg)alkyl; and
R3 and R4 are independently H, (C;-Ce)alkyl, aralkyl, aryl, monocyclic
10  heteroary), alkoxycarbonyl, aralkoxycarbonyl, -SO7alkyl, or joined together to
form a 5 10 7 membered ring;
Rlz and R* are each independently H, halo, (C;-Ce)alkyl, or halo(C;-
Ce)alkyl, or (C;-Ce)alkoxy;
R™ and R" are each independently H, halo, alkyl, or haloalkyl, or NR'R’

15  wherein R® and R’ are s defined for R and R,
X and Y are each independently C or N, provided that when one ofXorY

isN,R14 or

R15 is absent at that position.

20 What is also provided is a compound of Formula VII



Recently, it has been appreciated that factor Xa inhibition may pro%f"llﬂé“”m'6
sustai ned antithronbotic protection. Specifically, several animl studies
show t hatyd bis on of short term exposure to factor Xa

sust ai ned%d, gﬁ‘t’ﬁ’ 2Irorrbot ic. (Leadley, Curr. Top. Med. Chem%(?ﬂgmﬁ?\?
151-159.) Finally, the article by Leadl ey observes that factor Xa

I nhibition potentially provides a |arge therapeutical w ndow between
antithronboti ¢ efficacy and bl eedi ng 13

=X

or a pharmaceutically acceptable salt thereof wherein
5 G is H, halo, (C;-Cg)alkyl, halo(C,-Cs)alkyl, hydroxy(C,-Ce)alkyl,
-CH,0-(C;-Ce)alkyl, -CH>-CO1(C-Ce)alkyl, -CH2-CONH, or -CH-CONH(C,;-

Cealkyl;
X%is CH,, CH, O, NH or N;

R'"and R are each independently H, -OH, halo, alkyl, ha]oélkyl. -

10 NRBRY, -OR2, -CN, -CH20H, -CH»-NR3R4, aryl, monocyclic heteroaryl,
alkylaryl, -CH=0, -CHyOR2, -COR2, -CO2R2, or -CONR3R# or are taken
toécthcr to fom; =0, =NORZ, =C(C}-Cgalkyl)p, or =CR2H, with the proviso that
when “---" is a bond, R"! is absent, and X"is CH or N, and R" is H, -OH, halo,
alky}, haloalkyl, -NR8R?, -ORZ, -CN, -CH;0H, -CH2-NR3R4, ary], monocyclic

1S  heteroaryl, alkylaryl, -CH=0, -CH;ORZ, -COR2, -CO2R2, or -CONR3R4;

R2 and R2’ are each independently H or (Cy-Ce)alkyl; and

R3 and R4 are each independently H, (C;-Ce)alkyl, aralkyl, aryl,
monocyclic heteroaryl, alkoxycarbonyl, aralkoxycarbonyl, -SO5alkyl, or joined

together to form a saturated or unsaturated 3 to 7 membered ring;
20 R' and R'® are each independently H, halo, (C1-Ce)alkyl, or halo(C)-
Ce)alkyl, or (C1-Ce)alkoxy;



tendency. Consequently, there may exist a range in which factor Xa 25 MAY 2006
inhibition is achieved without an concurrent increase in a patients

suscept i bing dy4E®2bl eeding. 10 The mpjority of factor Xa i porhianssiknown
to date have been sunmarized in two reviews (Ednunds et al., Annual

Reports in Medicinal Chem stry, 1996:51 and Kunitada and Nagahara, Curr.
Phar m Des., 1996:531-542). However, it is
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8_9
R" and RY are each independently H, halo, alky}, or haloalkyl, or NR R

wherein R? and R® are as defined for R® and RY;
X and Y are each independently C or N, provided that when one of X or Y
isN,R}4or

5 R13 is absent at that position; and
0

s
g

R is an optionally substituted 4, 5, 6 or 7-membered
nng;
wherein R* and R? are H, halo, hydroxymethyl, (C;-Cslalkyl, (Ci-
Ce)alkoxy, or taken together are O=;
10 XM is CHs, O, S, NH, or N(C;-Cs)alkyl, provided that when R* and R?
taken together are O=, XM is CH,.

What is also provided is a compound of Formula VIII

i
3
a
.

Rw

H
N, " "
QR
HA (v] ﬂ“/ Y/
N
7 lz Y
RIZ
Ru
15 vl

or a pharmacentically acceptable salt or tautomer thereof wherein
“_.-"is a bond or is absent;
Zis C-H, C-halo, C-(C;-Cg)alkyl, C-halo(Ci-Ce)alkyl, C-(Cy-Ce)alkoxy, or
20 N;



readi |y apparent that there still exists a need for nore effective Qd‘@ﬁ}(%mﬁ
that regulate 15 factor Xa proteolytic activity. SUMVARY OF THE

| NVENTI ON d other needs are net by the present inv ' : [
directed ‘q&oﬁg&gg{r}rpound of Formula | ' 20y P PETNBRAPAEN | S
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G is H, halo, (C;-Ce)alkyl, halo(C;-Csalkyl, hydroxy(C;-Ce)alkyl,
-CH,0-(C1-Ce)alkyl, -CH2-COa(C-Ce)alkyl, -CH,-CONH;, or -CH»>-CONH(C,;-

Celalkyl;
xX"is CH,, CH, O, NH or N;

5 R'® and R are each independently H, -OH, halo, alkyl, haloalkyl, -
NR8RY, -OR2, -CN, -CH,0H, -CHz-NR3R4, aryl, monocyclic heteroaryl,
alkylaryl, -CH=0, -CHoORZ2, -COR2, -CO2RZ, or -CONRR# or are tzken
together 1o form =0, =NOR?2, =C(C;-Cgalkyl)2, or =CR2H, with the proviso that
when ®---* is a bond, R" is absent, and X"is CH or N, and R'* is H, -OH, halo,

10 alkyl, haloalkyl, -NR8R?, -OR2, -CN, -CH20H, -CHy-NR3R4, aryl, monocyclic
heteroaryl, alkylaryl, -CH=0, -CH70R2, -COR?2, -CO2R?2, or -CONR3R4;
R2 and R2' are each independently H or (Ci-Ce)alkyl; and
R3 and R4 are each independently H, (C,-Ce)alkyl, aralkyl, aryl,
monocyclic heteroaryl, alkoxycarbonyl, aralkoxycarbonyl, -SO5alkyl, or joined
15  together to form a saturated or unsaturated 3 to 7 membered ring;
R12 and R? are each independently H, halo, (C1-Ce)alkyl, or halo(C,-
Ce)alkyl, or (C;-Cg)alkoxy;
R" and R' are each independently H, halo, alkyl, or haloalkyl, or NRaRg
wiaerein RE and R® are as defined for R and R*;
20 X and Y are each independently C or N, provided that when one ofXorY
is N, R14 or
R15 is absent at that position; and
Y is CH,, CH(C;-Csalkyl), NH, or N(C;-Cs alkyl); and
R is H, (C;-Ce)alkyl, hydroxymethyl, CH20-(Cy-Ce)alkyl, or NR3R4.

What is also provided is a compound of Formula X



| or a pharmaceutically acceptable salt thereof wherein: Ais aryl HMAY 2006
substituted aryl or nonocyclic heteroaryl or substituted 25 nonocyclic
heteroarywo®miseB is -NH -C (G -(:6)al kyl, -NH -C (Cs-C7peynbomlshyi

-16-

or a pharmaceutically acceptable salt thereof wherein
5 ~*---"isabond or is absent;
Z is C-H, C-halo, C-(C)-Cg)alkyl, C-halo(C;-Ce)alkyl, C-(C;-Cg)alkoxy, or N;
G is H, halo, (C;-Cg)alkyl, halo(C;-Cg)alkyl, hydroxy(C,-Ce)alkyl,
-CH,0-(C)-Ce)alkyl, -CH2-CO4(Cy-Ce)alkyl, -CH2-CONH, or -CH,-CONH(C;:-

Celalkyl;
10 X"is CH,, CH, NH or N;

R" and R" are each independently H, -OH, halo, alkyl, haloalky}, -
NR8RY, -OR2, -CN, -CHoOH, -CH2-NR3R4, aryl, monocyclic heteroaryl,
alkylaryl, -CH=0, -CHyOR2, -CORZ, -CO;R2, or ~=CONR3R# or are taken
together to form =0, =NOR2Z, =C(C;-Cgalkyl)p, or =CR2H, with the proviso that

15 when“---"is abond, R" is absent, and X" is CH or N, and R is H, -OH, halo,

alkyl, haloalkyl, -NR&R9, -ORZ, -CN, -CH,OH, -CH2-NR3R#, aryl, monocyclic
heteroaryl, alkyiaryl, -CH=0, -CH20R2, -COR2, -CO2RZ, or -CONRIR4;

R2 and R2’ are each independently H or (C1-Ce)alkyl; and

R3 and R4 are each independently H, (C;-Ce)alkyl, aralkyl, aryl,
20 monocyclic heteroaryl, alkoxycarbony), aralkoxycarbonyl, -SO2alkyl, or joined

together to form a saturated or unsaturated 3 to 7 membered ring;




29 MAY 2006 WO 113/1145912 PCT/11302/ 04757 -4 O NH-c-Q(Cl-C6 al kyl )29 MAY 2006
R , (C3-C7)cycloal kyl, (C,-C7)heterocyclo, (C4- C7)cycloal kenyl, ,
unsat ur at gglg @$4s679 heterocycl o, aryl, or heteroaryl, any ofpc#igaslnsrss

10

15

20
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R'? and R" are each independently H, halo, (Ci-Co)alkyl, or halo(Ci-
Ce)alkyl, or (Cy-Ce)alkoxy;

RM and R' are each independently H, halo, alkyl, or haloalkyl, or NR'R’
wherein R® and R® are as defined for R* and R%;

X and Y are each independently C or N, provided that when one of XorY
is N, R14 or R13 is absent at that position;

X, Y*, and Z* are each independently CH, CR" or N; and

R is H, (C;-Co)alkyl, hydroxymethyl, CH20-(C1-Ce)alkyl, CH’NR®, or

NR3R4.

The invention also provides a compound of Formula X

or a pharmaceutically acceptable salt thereof wherein
“..-" is a bond or is absent;

Z is C-H, C-halo, C-(C:-Ce)alkyl, C-halo(C;-Ce)alkyl, C-(C,-Ce)alkoxy, or
N;

G is H, halo, (C1-Ce)alkyl, halo(C,-Ce)alkyl, hydroxy(Ci-Ce)alkyl,
_CH,0~(C1-Ca)alkyl, -CH,-CO2(Cy-Cealkyl, -CHz-CONHg, or -CH,-CONH(C-

Celalkyl;
X%s CH;, CH, O, NHor N;



may be optionally substituted by halo, (C-C6)al kyl, or halo(Cl - C6)75?IM§Y,2°06
O (Cl-Co), -CN, haloal kyl, am no, alkylam no, am dino, am do, or

sul fonam ¢® a3xsé12i S phenyl or heteroaryl, wherein phenyl @prigéRi9a Yl
is optionally substituted with one or nore substituents selected from

aryl, heteroaryl, hal ogen, hydroxy, -CO2R2, -COR2, -CONR2R2', al koxy,
al kyl, -CN, hal oal kyl, am no, al kylam no, am di no, am do, or
sul f onam do; .
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R10 and R'' are each independently H, -OH, halo, alkyl, haloalky], -
NR8RY, -OR2, -CN, -CH2OH, -CH2-NR3R4, aryl, monocyclic heteroaryl,
alkylaryl, -CH=0, -CH0R2, -COR2, -CO,R2, or <CONR3R4 or are taken

together to form =0, =NOR2, =C(C;-Cgalkyl);, or =CR2H, with the proviso that
5  when*---"isabond, R" is absent, and X"is CH or N, and R'’ is H, -OH, halo,
alkyl, haloalkyl, -NR8RY, -OR2, CN, -CH,0R, -CH;-NR3R4, aryl, monocyclic
heteroaryl, alkylaryl, -CH=0, -CH,OR2, -COR2, -CO2R2, or -CONR3R%;
R2 and R2’ are each independently H or (C;-Ce)alkyl; and
R3 and R4 are each independently H, (C;-Ce)alkyl, aralky}, aryl,

10 monocyclic heteroaryl, alkoxycarbonyl, aralkoxycarbonyl, -SO3alkyl, or joined
together to form a saturated or unsaturated 3 to 7 membered ring;

R and R are each independently H, halo, (Ci-Ce)alkyl, or halo(Cy-
Ce)alkyl, or (C,-Ce)alkoxy,
R' and R'® are each independently H, halo, alkyl, or haloalkyl, or NR'R’

15  wherein R® and R® are as defined for R’ and R%;

X and Y are each independently C or N, provided that when one of X or Y
is N, R14 or R15 is absent at that position;

11, 32, Ia, and J5 are C or one of J;, J5, J3, and J4 is N;

R R® R?, and RZ are each independently H, halo, hydroxy, NH,,

20 NRZR* NO., SH, (C;-Cs)alky!, halo(C,-Cs)alkyl, (C;-Cg)alkanoyl, (Cy-
Ce)alkoxycarbonyl, or (C;-Ce)alkoxy, wherein R23 and R24 are each
independently H, (C;-Ce)alkyl, aralkyl, aryl, monocyclic heteroaryl,
alkoxycarbonyl, aratkoxycarbonyl, -SOsalkyl, or joined together to form a
saturated or unsaturated 3 to 7 membered ring, or R and R®, R®* and R?, or R”!

25  and R, together with the carbons to which they are attached, form a 5, 6, or 7

membered saturated or unsaturated cycloalkyl or heterocycloalkyl ring, or an aryl

or heteroaryl ring;
provided that when any of J,, J;, J5, or Jais N, R, R® R¥, orRZ js

absent at that position.




Gis H halo, (C-08)alkyl, halo(Cl-C8)alkyl, hydroxy(Cl-C8)alkyl, THWAY 2006
-CH2O0 (Cl-Co)al kyl, -CH CO (C -Co)al kyl, -CH -NRZR2', or -CH -CONH(Q -

C6) al kyl ; Wi osusasat urated or unsaturated, substituted or pgpasésidriut ed
hydr ocarbon chain or hydrocarbon-heteroatom chain having from2 to 6
atons, wherein W1 connects the nitrogen atomat position | to the

. carbon atomat position 2 to forma

-10-

The invention is also directed to a compound which is:
Pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]) 2-[(3-
fluoro-2'-sulfamoyl-biphenyl-4-yl)-amide];
5 Pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-[(3-
fluoro-2'-sulfamoyl-biphenyi-4-yl)-amide];
. Pyrrolidine-1,2-dicarboxylic acid 1-[(S-chloro-pyridin-2-yl)-amide] 2-[(3-
fluoro-2'-sulfamoyl-biphenyl-4-yl)-amide];
Pyrrolidine-1,2-dicarboxylic acid 1-[(2,4-difluoro-phenyl)-amide] 2-[(3-
10  fluoro-2"-sulfamoyl-biphenyl-4-yl)-amide];
Pyrrolidine-1,2-dicarboxylic acid 2-{(3-fluoro-2'-sulfamoyl-biphenyl-4-
yl)-amide] 1-p-tolylamide;
Pyrrolidine-1,2-dicarboxylic acid 2-[(3-ﬂuoro-2'-sulfamoyl-biphcriyl-4-
yl)-amide] 1-[(4-methoxy-phenyl)-amide];
15 Pyrrolidine-1,2-dicarboxylic acid 1-{(4-bromo-phenyl)-amide] 2-[(3-
fluoro-2'-suifamoyl-biphenyl-4-yl)-amide];
Pyrrolidine-1,2-dicarboxylic acid 2-[(3-fluoro-2'-sulfamoyl-biphenyl-4-
yl)-amide] 1-[(4-isopropyl-phenyl)-amide];
Pyrrolidine-1,2-dicarboxylic acid 2-[(3-fluoro-2'-sulfamoyl-biphenyl-4-
20  yl)-amide] 1-phenylamide;
“ Pynolid;ne-] .2-dicarboxylic acid 2-[(3-fluoro-2'-sulfamoyl-biphenyl-4-
yl)-amide] 1-f(4-trifluoromethyl-phenyl)-amide]
Pyrrolidine-1,2-dicarboxylic acid 2-[(3-fluoro-2'-suifamoyl-biphenyl-4-
yl)-amide] 1-[(3-methoxy-phenyl)-amide];
25 Pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-pyridin-2-yl)-amide] 2-[(3-
fluoro-2'-methanesulfonyi-biphenyl-4-yl)}-amide];
Pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-[(3-
fluoro-2-methanesulfonyl-biphenyl-4-yl)-amide];
Pyrmrolidine-1,2-dicarboxylic acid 1-{(4-ethyl-phenyl)-amide] 2-{(3-fluoro-
30  2'-sulfamoyl-biphenyl-4-yl)-amide];
Pyrrolidine-1,2-dicarboxylic acid 1-{(3,4-difluoro-phenyl)-amide] 2-{(3-
fiuoro-2'-sulfamoyl-biphenyl-4-yl)-amide];



15 four to eight membered ring; Rl is (Cl-C6)al koxy, (C3-C7)cycloal ¥MAY 2006
(C3-C7) het erocycl oal kyl, (C4- C7)cycl oal kenyl, (C4-C7) heterocycl oal fgr:ill ,

aryl, nonaggesmgeeteroaryl, or- NR3R4; R2 and R2' are eaclpdmaepensent |
Hor (C-C6)al kyl; and 20 R3 and R4 are each i ndependently H, ) y
(C-co)al kyl, aral kyl, aryl,

-20-

Pyrrolidine-1,2-dicarboxylic acid 1-{(3-fluoro-4-methyl-phenyl)-amide] 2-
[(3-fluoro-2'-sulfamoyl-biphenyl-4-yl)-amide};
Pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-{[5-(2-
sulfamoyl-phenyl)-pyridin-2-yl]-amide};
5 Pyrrolidine-1,2-dicarboxylic acid 2-[(3-chloro-2'-methanesulfonyl-
biphenyl-4-yl)-amide] 1-[(5-chloro-pyridin-2-yl)-amide];
Pyrmrolidine-) ,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-[(3-
fluoro-2'-sulfamoyl-biphenyl-4-yl)-amide];
Pyrrolidine-1,2-dicarboxylic acid 2-[(3-chloro-2"-methanesulfonyl-
10  biphenyl-4-yl)-amide]) 1-[(4-chloro-phenyl)-amide];
Pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-pyridin-2-y})-amide] 2-{[5-
(2-sulfamoyi-phenyl)-pyridin-2-yl}-amide};
Pyrrolidine-1,2-dicarboxylic acid 1 -{(4-chloro-phenyl)-amide] 2-{[4-(1H-
tetrazol-5-yl)-phenyl}-amide};
15 . 4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)}-amide]
2-[(3-fluoro-2"-methanesulfonyl-biphenyl-4-yl)-amide];
4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]
2-{(3-fluoro-2"-methanesulfonyl-biphenyl-4-yl)-amide};
4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]
20  2-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide};
4-Oxo-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-
[(3-ﬂuoro-2'-methanesulfonyl-biphenyl-4-yl)-amidc];
4-Methylene-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-phenyl)-
amide] 2—[(3-ﬂuoro-2'-melhanesulfonyl-biphcnyl-4-yl)-amidc];
25 4-Methyl-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-
[(3-ﬂu6}o-2'-methancsﬁlfonyl-bipheny]-4-y})-amidc];
4,4-Difluoro-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide} 2-[(3-flucro-2"-methanesulfonyi-biphenyi-4-yl)-amide];
4- Amino-pyrrolidine-1,2-dicarboxylic acid J-{(4-chloro-phenyl)-amide] 2-
30  [(3-fluoro-2"-methanesulfonyl-biphenyl-4-yl)-amide];
4-Hydroxymethyl-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide) 2-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide];



nonocyclic heteroaryl, al koxycarbonyl, aral koxycarbonyl, -SQ2al kyl,

29OBI‘_lAY 2006

joined together to forma saturated or unsaturated 3 to 7 nenbered ring.

The i nventy ' | so directed to a conpound of fornula IL 6 WO
Wi p@P B30

03/ 045912

10

15

20

25

2/04757 -5
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1-(4-Chloro-phenylcarbamoy!)-5-(3-fluoro-2'-methanesulfonyl-biphenyl-
4-ylcarbamoy))-pyrrolidine-3-carboxylic acid,

1-(4-Chloro-phenyicarbamoyl)-5-(3-fluoro-2'-methanesuifonyl-biphenyl-
4-ylcarbamoy))-pyrrolidine-3-carboxylic acid methyl ester;

Pyrrolidine-1,2,4-tricarboxylic acid 4-amide 1-{(4-chloro-phenyl)-amide]
2-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl}-amide];

4-Aminomethyl-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide};

4-Methoxymethyl-pyrrolidine- 1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-[(3-Aluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide];

4-Fthoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-
[(3-fluoro-2-methanesul fonyl-biphenyl-4-yl)-amide];

4-Methylamino-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-[(3-fluoro-2-methanesulfonyl-biphenyl-4-yl)-amide};

4-Acetylamino-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-[(3-fluoro-2-methanesulfonyl-biphenyl-4-yl)-amide];

4-Methanesulfonylamino-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide];

5-Oxo-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-
[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide);

Piperidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-[(3-flucro-
2'.methanesulfonyl-biphenyl-4-yl)-amide]};

Morpholine-3,4-dicarboxylic acid 4-[(4-chloro-pheny])-amide] 3-[(3-
fluoro-2'-methanesulfonyl-biphenyi-4-yl)-amide}];

Piperazine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-[(3-fluoro-

".methanesulfonyl-biphenyl-4-yl}-amide];

2,5-Dihydro-pyrrole-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-
[(3-fluoro-2'-sulfamoyl-biphenyl-4-yl)-amide];

Pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-{(2"-
methanesulfonyl-3-methyl-biphenyl-4-yl)-amide];

4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]
2-{(2-methanesulfonyl-3-methyl-biphenyl-4-yl)-amide};



R RDN B Il or a pharmaceutically acceptable salt thereof wherei n??MAY2006

WO 13/045912 PCT/IB02/04757
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Pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-[(2'-
methanesulfonyl-biphenyl-4-yl)-amide];
4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-phenyl)-amide)
2-[(2"-methanesulfonyl-biphenyl-4-yl}-amide};
5 Pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-phenyl)-amide) 2-([5-(2-
methanesuifonyl-phenyl)-pyrimidin-2-yl}-amide};
4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]
2-{[5-(2-methanesulfonyl-phenyl)-pyrimidin-2-yl]-amide};
Pyrrolidine-1,2-dicarboxyiic acid !-[(4-chloro-phenyl)-amide] 2-{[5-(2-
j0  methanesulfonyl-phenyl)-3-methyl-pyridin-2-yl}-amide};
4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]
2-{ [5-(2-methan;:su]fon yl-phenyl)-3-methyl-pyridin-2-yl}-amide};
Pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-phenyl)-amide] 2-[(2'-
methanesulfonyl-3-trifluoromethyl-biphenyl-4-yl)-amide],
15 4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide])
2-[(2"-methanesulfonyl-3-trifluoromethyl-biphenyl-4-yi)-amide]; |
Pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-{[5-(2-
methanesulfonyl-phenyl)-6-methyl-pyridin-2-yi}-amide };
4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]
20  2-{[5-(2-methanesulfonyl-phenyl)-6-methyl-pyridin-2-yl}-amide};
Pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-{(3-ethyl-
2'-methanesulfonyl-biphenyl-4-yl)-amide);
4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]
2-[(3-ethyl-2'-methanesulfonyl-bipheny!-4-yl}-amide]);
25 4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide}
2-[(3,5-difluoro-2"-methanesuifonyl-biphenyl-4-yl)-amide];
Pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-[(3,5-
dichloro-2'-methanesulfonyl-biphenyl-4-yl)-amide};
4.Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-phenyl)-amide]
30  2-[(3.5-dichloro-2'-methanesulfonyl-biphenyl-4-yi)-amide];
Pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-{(2'-
methanesulfonyl-3,5-dimethyl-biphenyl-4-yl)-amide];




5" --- " is a bond or is absent; X' is CH2, CH 0, NHor N R10 anﬂqufoos
are each independently H, -OH, halo, alkyl, haloal kyl, - NR8R9, -OR2,

- CN, -CHZ%%Q;&E%IRSRA aryl, monocyclic heteroaryl, al kptpigdoes763=0,
- CH20R2, - , -CO2R2, or -CONR3R4 or are taken 10 together to form =0,

=NOR2, =C(Cl-C6al kyl)2, or=CR2H, with the proviso that
23

4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-phenyl)-amide] .‘
2-[(2'—mclhanesulfonyl-3,5-dimcthyl-biphenyl-4-y])-amide]; |
Pyrrolidine-1,2-dicarboxyiic acid 2-[(3-chloro-2'-methanesulfonyl-5-
methyl-biphenyl-4-yl)-amide] 1-[(4-chloro-phenyl)-amide];
5 4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 2-[(3-chloro-2*
methanesulfonyl-5-methyl-biphenyl-4-yl)-amide] 1-[(4-chloro-phenyl)-amide];
Pyrrolidine-1,2-dicarboxylic acid 2-[(2-chloro- "-methanesulfonyl-
biphenyl-4-yl)-amide] 1-[(4-chloro-phenyl)-amide];
4-Hydroxy-pyrrolidine-] ,2-dicarboxylic acid 2-[(2-chloro-2"-
10 methanesulfonyl-biphenyl-4-y})-amide] 1-[(4-chloro-phenyl}-amide];
Pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-[(2'-
methanesulfony}-2-methyl-biphenyl-4-yl)-amide];
4.Hydroxy-pyrrolidine-] Q-diéarboxylic acid 1-{(4-chloro-phenyl)-amide]
2-[(2-methanesulfonyl-2-methyl-biphenyl-4-yl)-amide];
15 Pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-{(2-
fiuoro-2'-methanesulfonyl-biphenyl-4-yl)-amide];
4-Hydroxy-pyrrolidine-1,2-dicarbox ylic acid 1-[(4-chloro-phenyl)-amide]
2-[(2-ﬂuoro-2'—me1hancsulfonyl-biphcnyl-4-yl)—amide];
4-{[1-(4-Chloro-phenylcarbamoyl )-pyrrolidine-2-carbonyl]-amino}-2'-
20  methanesulfonyl-biphenyl-3-carboxylic acid methyl ester;
4-{[} -(41Chloro-phenylcarbamoy!)—4-hydroxy-pyn'olidine-Z-carbonyl]-
amino}-2'-methanesulfonyl-bipheny!-3-carboxylic acid methyl ester;
Pyrrolidine-1,2-dicarboxylic acid 2-[(3-fluoro-2'-sulfamoyl-biphenyl-4-
yl)-amide] 1-[(4-trifluoromethyl-phenyl)-amide];
25 Pyrrolidine-1,2-dicarboxylic acid 2-[(3-fluoro-2'-suifamoyl-biphenyl-4-
yl)-amide] 1-m-tolylamide;
Pyrrolidine-1,2-dicarboxylic acid 1-[(3-acetyl-phenyl)-amide] 2-[(3-
fluoro-2'-sulfamoyl-biphenyl-4-yl)-amide];
Pyrrolidine-1,2-dicarboxylic acid 1-{(5-chloro-2-methyl-phenyl)-amide] 2-
30  [(3-fluoro-2'-sulfamoyl-biphenyl-4-yl)-amide};
Pyrrolidine-1,2-dicarboxylic acid 1-[(2-fluoro-phenyl)-amide] 2-[(3-
fluoro-2'-sulfamoyl-biphenyl-4-yl)-amide];



when "---" is a bond, R11 is absent, and Xis CHor N, and R10 is H?M&x2006
hal o, al kyl, haloal kyl, -NR8R9, -0OR2, -CN, -CH2OH, -CH2-NR3R4, aryl,

monocycl i gyolighghpary!l, al kylaryl, -CH=O -CH20R2, -COR2, -PcgaBt200%7
-CONR3R4; A is aryl and substituted aryl or nonocyclic heteroaryl or

substituted 15 nonocyclic heteroaryl; 0 O
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Pyrrolidine-1,2-dicarboxylic acid 1-[(3-chloro-4-fluoro-phenyl)-amide] 2-
[(3;ﬂuoro-2‘-su]famoylobiphenyM-yl)—arnidc];
Pyrrolidine-1,2-dicarboxylic acid 1-[(3-chloro-phenyl)-amide] 2-[(3-
fluoro-2'-sulfamoyl-biphenyl-4-yl)-amide];
3 Pyrrolidine-1,2-dicarboxylic acid 1-[(4-cyano-phenyl)-amide] 2-[(3-
fluoro-2"-sulfamoyl-biphenyl-4-yl}-amide];
Pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-2-methyl-phenyl}-amide] 2-
[(3-fluoro-2'-sulfamoy}-biphenyl-4-yl)-amide];
Pyrrolidine-1,2-dicarboxylic acid 1-[(3,4-dichloro-phenyl)-amide] 2-[(3-
10  fluoro-2'-sulfamoyl-biphenyl-4-yl)-amide];
Pyrrolidine-1,2-dicarboxylic acid 2-[(3-fluoro-2'-sulfamoyl-biphenyl-4-
yl)-amide] ]-[(3-triﬂuoromethyl-phcny])-'amide];
Pyrrolidine-1,2-dicarboxylic acid 1-[(4-dimethylamino-phenyl)-amide] 2-
[(3-ﬂuoro-2‘-sulfamoyl-biphcny]-4-yl)-arnide];
15 (2S)-Pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-[(3-
fluoro-2'-sulfamoyl-biphenyl-4-yl)-amide];
Pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-[(4-
cyano-phenyl)-amide};
4-Methoxy-pyrrolidine- 1,2-dicarboxylic acid 1-{(4-chloro-phenyl)-amide]
20  2-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide];
4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 2-[(3-fluoro-2'-
methanesulfonyl-biphenyl-4-yl)-amide] 1-[(4-fluoro-phenyl)-amide];
4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-{(5-chloro-pyridin-2-yl})-
amide] 2-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide);
25 4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 2-[(3-fluoro-2'-
methanesulfonyl-biphenyl-4-yl)-amide] 1-p-tolylamide;
4-Oxo-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-
[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide]; and
4-Fluoro-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-
30 [(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide]; or
a pharmaceutically acceptable salt thereof.



Bis -NH-C (O-C8)alkyl, -NH _C (C3-C7)cycloalkyl, - 0 0 11 NHEMAY2006
Q( C1l- C6 al kyl), ~R , (C3-C7)cycloal kyl, (C3-C7)heterocyclo, (C4-

C7)cycl oal k |, t -
of)\/\%i o W(?Mus'nuznsa urated (C4-C7) heterocyclo, aryl, or PEH?&%M-, any

225

A compound which is:
(R)-Pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-phenyl}-amide] 2-[(3-
fluoro-2'-sulfamoyl-biphenyl-4-yl)-amide];
(S)-Pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-[(3-
5 fluoro-2'-sulfamoyi-biphenyl-4-yl)-amide};
(2R .4R)-4-Hydroxy-pyrrolidine-1,2-dicarbox ylic acid 1-[(4-chloro-
phenyl)-amide] 2-[(3-fluoro-2-methanesulfonyl-biphenyl-4-y1)-amide];
(2R ,45)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide];
10 (2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
pheny})-amide] 2-[(3-fluoro-2"-methanesulfonyl-biphenyl-4-yl)-amide];
(2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 2-[(3-fluoro-2'-
methanesulfonyl-biphenyl-4-yl)-amide] 1-{(4-fluoro-phenyl)-amide];
(2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-
15  pyridin-2-yl)>-amide] 2-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide];
(2R 4R )-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 2-[(3-fluoro-2'-
methanesulfonyl-biphenyl-4-yl)-amide] 1-p-tolylamide;
(2R)-4-Oxo-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]
2-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide]; and
20 (2R 48)-4-Fluoro-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-phenyl)-
amide] 2-[(3-ﬁuoro-2'-methanesulfonyl-biphenyl-A-yI)—amide];or a
pharmaceutically acceptable salt thereof.

The invention is also directed to a compound which is:
25 (2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{ [2-fluoro-4-(2-oxo-piperidin-1-yl}-phenyl]-amide);
(2R 4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{ [4-(2-oxo-piperidin-1-yl)-phenyl}-amide};
(2R 4R )-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-
30 phenyl)-amide] 2-{[2-fluoro-4-(2-oxo-piperidin-1-yl)-phenyl]-amide};
(2R 4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-{(5-chioro-
pyridin-2-yl)-amide] 2-{[2-fluoro-4-(2-oxo-piperidin-1-yl)-phenyl]-amide ) ;



may be optional ly substituted by halo, (C, -C8)alkyl, or hal o(C, - Cs)HN§Y 2006
20 O (C1-C6), -CN, hal oal kyl, am no, al kylam no, am di no, am do, or

sul f onam AdeO 03849982 phenyl or heteroaryl, wherein phenyl or FGIVBIDeSTEE | S
optionally substituted with one or nore substituents selected from

hal ogen, hydroxy, 29 MAY 2006 WO 63/ 045912 PCT/ 1802/ 04757
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(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarbox vlic acid 1-[(5-chloro-
pyridin-2-yl)-amide] 2-{[2-fluoro-4-(2-oxo-piperidin-1-yl)-phenyl]-amide);
(2R,4R)-4-Ethox y-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-pyridin-
2-yl)-amide] 2-{[2-fluoro-4-(2-oxo-piperidin-1-yl)-phenyl]-amide};
5 (2R,4R)-4-Ethoxy-pyrrolidine-1,2-dicarboxylic acid I-[(4-chloro-phenyl)-
amide] 2-{[2-fluoro4-(2-oxo-piperidin-1-yl)-phenyi]-amide};
(2R ,4R)-4-Propoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(2-oxo-piperidin-1-yl)-phenyl}-amide);
(2R .4R)-4-Propoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-pyridin-
10  2-yl)-amide] 2-{[2-fluoro-4-(2-oxo-piperidin-1-yl)-phenyl}-amide};
(2R,4R)-4-Fluoro-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-{{2-flvoro-4-(2-oxo-piperidin-1-yl}-phenyl}-amide};
(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(2-oxo-azetidin-1-yl)}-phenyl]-amide);
15 (2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yl)}-amide] 2-{[2-fluoro-4-(2-0xo0-azetidin-1-yl)-phenyl}-amide};
(2R,4R)-4-Methox y-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-
phenyl}-amide] 2-{[2-fluoro-4-(2-oxo-pyrrolidin- 1-yl)-phenyl]}-amide};
(2R.4R)-4-Methoxy-pyrrolidine—]J-dicarboxylic acid 1-{(5-chloro-
20  pyridin-2-yl)}-amide] 2-{[2-fluoro-4-(2-oxo-pyrrolidin-1-yl)-phenyl}-amide);
(2R 4R )-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide) 2-{[2-fluoro-4-(2-oxo-azepan-1-yl)-phenyl}-amide};
(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[{S-chloro-
pyridin-2-yl)-amide] 2-{[2-fluoro-4-(2-oxo-azepan-1-yl)-phenyl}-amide };
25 (2R,4R)-4-Methox y-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yl)-amide] 2-{[4-(2-ox0-2H-pyridin-1-yl)-phenyl]-amide};
(2R.4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chioro-
phenyl)-amide] 2-{{4-(2-oxo-2H-pyridin-1-yl}-phenyl]}-amide};
(2R.4R)-4-Ethoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-pyridin-
30 2-yl)-amide] 2-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl}-phenyl]-amide};




-6 C02R2, -COR2, -CONRRR2', alkoxy, alkyl, -ON, haloalkyl, anino, 2*MAY?2006

ﬁl Ikyl(zca:m rc]:g, I Eml di no, am do, or sulfonamdo; Gis H halo, (C -C6)alkyl,
alo(C, -C6)a , _hydroxy(Cl-C6)al kyl, -CH2O (Cl -C6)al kyl

- CH2- CO, (WO BBI4PIy | | - CH2- NR2R2', or- CH2- CONH(CI - 5 ©06) al RGTAB2/04757

- CH2- CONH( CI - C6) al kyl ;
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(2R 4R)-4-Methox y-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-
phenyl)-amide] 2-{ [2-fluoro-4-(2-hydrox ymethyl-5-oxo-pyrrolidin-1-yl}-phenyl]-
amide};

(2R ,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-

5 phenyl)-amide] 2-{{4-(2,3-dimethyl-5-0x 0-2,5-dihydro-pyrazol-1-yl)-phenyl]-
amide)};

4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-phenyl)-amide]
2-{{4-(2-hydrox ymethy)-pyrrolidin-1-yl)-phenyl]-amide};

(2R 4R)-4-Bydrox y-pyrrolidine-1,2-dicarboxylic acid 1-I(4-chloro-

10  phenyl)-amide] 2-[(4-pyrrolidin-1-yl-phenyl)-amide};

(2R 4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-[(4-pyrazol-1 -yl-phenyl)-amide];

(2R 4R )-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-[(2-fluoro-4-pyrazol-1-yl-phenyl)-amide];

15 (2R 4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-[(4-[1 ,2,4)triazol-1-yl-phenyl)-amide];

(2R 4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{(4-[1 .2,3)triazol-2-yl-phenyl)-amide];

(2R 4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-

20 phenyl)-amide] 2-[(4-[1,2,3)triazo)-1-yl-phenyl)-amide];
" (2R,4R):4-Hydroxy-pyno]idinc-l ,2-dicarboxylic acid 2-[(4-acetylamino-
phenyl)-amide] 1-[(4-chloro-phenyl)-amide];

(2R 4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{ [4-(cyclopentanecarbonyl-amino)-phenyl}-amide); and

25 4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-phenyl)-amide]
2-[(4-pyrimidin-5-yl-pheny})-amide}; or

a pharmaceutically acceptable salt thereof.

A compound which is:
30 1-(4-Chloro-phenylcarbamoyl)-5-[2-fluoro-4-(2-oxo-piperidin-1-yl)-
phenylcarbamoyl)-pyrrolidine-3-carboxylic acid;




R is (C, -C6)al koxy, (C3-C7)cycloalkyl, (C3-C7)heterocycloal kyl, (C-MAY2006
C7) cycl oal kenyl , (Ca-C7) heterocycl oal kenyl, aryl, nonocyclic heteroaryl,

or - NR3RAwOR2ngsmk R2' are each independently H or (C, -C6) apdayigo2/ands 10

R3 and R4 are independently H (C-C(,)alkyl, aralkyl, aryl, nonocyclic

het er oaryl, al koxycarbonyl, aral koxycarbonyl, -SQ2al kyl, or joined

together to

-28-

1-(4-Chioro-phenylcarbamoyl)- 5-[2-fluoro-4-(2-oxo-piperidin- 1-yl)-
phenylcarbamoyl}-pyrrolidine-3-carboxylic acid methyl ester;
1-(4-Chloro-phenylcarbamoyl}-5-[2-fluoro-4-(2-oxo-piperidin-1-yl)-
phenylcarbamoyl]-pyrrolidine-3-carboxylic acid ethyl ester;
5 Pyrrolidine-1,2,4-tricarboxylic acid 4-amide 1-{(4-chloro-phenyl)-amide]
2-{[2-fluoro-4-(2-oxo-piperidin-1-yl)-phenyl]-amide ) ;
4-Cyano-pyrrolidine-1,2-dicarbox ylic acid 1-[(4-chloro-phenyl)-amide] 2-
{{2-fluoro-4-(2-oxo-piperidin-1-yl)-phenyl}-amide };
4-(1H-Tetrazol-5-yl)-pyrrolidine-1,2-dicarbox ylic acid 1-[(4-chloro-
10  phenyl)-amide] 2-{[2-fluoro-4-(2-oxo-piperidin-1-yl)-phenyl]-amide};
4- Aminomethyl-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-{ [2-ﬂuqro-4-(2-oxo-piperidin-] -yD)-phenyl}-amide};
4-Methylaminomethyl-pyrrolidine-1,2-dicarbox ylic acid 1-[(4-chioro-
phenyl)-amide] 2-{{2-fluoro-4-(2-oxo-piperidin-1-yl}-phenyl}-amide };
15 4-Dimethylaminomethyl-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(2-oxo-piperidin-1-yl)-phenyl]-amide);
4-Acetyl-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-
{[2-fluoro-4-(2-oxo-piperidin-1-yl)-phenyl]}-amide};
Pyrrolidine-1,2,4-tricarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-{[2-
20  fluoro-4-(2-oxo-piperidin-1-yl}-phenyl}-amide} 4-methylamide; J
Pyrrolidine-1,2,4-tricarboxylic acid 1-[(4-chloro-phenyl)-amide] 4-
dimethylamide 2-{[2-fluoro-4-(2-oxo-piperidin-1-yl)-phenyl]-amide};
4-Trifluoromethyl-pyrrolidine-1,2-dicarboxylic acid 1-[(4—chloro-phenyl)-
amide] 2-{[2-fluoro-4-(2-oxo-piperidin-1-yl)-phenyi}-amide};
25 4-Methyl-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-
{[2-fluoro-4-(2-oxo-piperidin-1-yl)-phenyl}-amide};
4-Isopropoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-{[2-fluoro-4-(2-oxo-piperidin-1-yl)-phenyl]-amide});
4-Fluoro-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-
30  {[2-fluoro-4-(2-oxo-piperidin-1-yl)-phenyl]-amide};
4 4-Difluoro-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chioro-pheny})-
amide] 2-{[2-fluoro-4-(2-oxo-piperidin-1-yl)-phenyl}-amide);



forma saturated or unsaturated 5 to 7 nenbered ring. The i nvent i on? AY 2006

al so directed to a conpound of Formula Ill Rn R12 15 ElI
WO (3/045912 PCT/IBO2/M4 75T
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1-(4-{[1-(4-Chloro-phenylcarbamoyl)-4-methox y-pyrrolidine-2-carbonyl]-
amino | -phenyl)-pyrrolidine-2-carboxylic acid;
1-(4- {[1-(4-Chloro-phenylcarbamoyl)-4-hydroxy-pyrrolidine-2-carbonyl]-
amino }-phenyl)-pyrrolidine-2-carboxylic acid; |
5 4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(S-chloro-pyridin-2-y1)-
amide) 2-[(2-o0x0-3,4,5,6-tetrahydro-2H-[1,3")bipyridinyl-6'-yl}-amide];
4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[{(4-chloro-phenyl}-amide]
2-[(2-0x0-3.4,5,6-tetrahydro-2H-[1,2'Tbipyridiny)-5*-yl)-amide];
4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-pyridin-2-yl)-
10  amide] 2-{{5-(2-oxo-piperidin-1-yl)-pyrimidin-2-yl]-amide];
4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(5-chloro-pyridin-2-yl)-
amide] 2-{[2-(2-oxo-piperidin-1-yl)-pyrimidin-5-ylj-amide};
4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]
2-{[5-(2-oxo-piperidin-1-yl)-pyrimidin-2-yl]-amide};
15 4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]
2-{ [2-(2—oxp-piperidin-1-yl)-pyﬁmidin-s-yl]-amide} ;
4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{[2-fluoro-4-(2-0x0-
piperidin-1-yl)-phenyl}-amide} 1 -[(5-fluoro-pyridin-2-yl)-amide];
4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(5-fluoro-pyridin-2-y1)-
20  amide] 2-[(2-0x0-3,4,5,6-tetrahydro-2H-[1,3bipyridinyl-6'-yl}-amide];
| 4-Metho;iy-pyrrolidine-l,2-dicarboxylic acid 1-[(5-fluoro-pyridin-2-yl)-
amide] 2-[(2-0x0-3,4,5,6-tetrahydro-2H-[1,2]bipyridinyl-5*-yl)-amide];
4-Fluoro-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-
[(2-0x0-3,4,5,6-tetrahydro-2H-[ 1,3 Tbipyridinyl-6'-yl}-amide];
25 4-Fluoro-pyrrolidine-1,2-dicarboxylic acid 1-{(5-chloro-pyridin-2-yl)-
amide] 2-[(2-ox0-3,4,5,6-tetrahydro-2H-[1,3']bipyridinyl-6'-yl})-amide];
4-Fluoro-pyrrolidine- 1,2-dicarboxylic acid 1-{(5-fluoro-pyridin-2-yl)-
amide] 2-[(2-0x0-3,4,5,6-tetrahydro-2H-[1,3'Tbipyridinyl-6-yl}-amide];
4-Fluoro-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-
30  [(2-ox0-3.4,5,6-tetrahydro-2H-[1,2 Tbipyridinyl-5'-yl)-amide];
4-Fluoro-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-pyridin-2-yl)-
amide] 2-[(2-ox0-3,4,5,6-tetrahydro-2H-[ 1,2')bipyridiny}-5™-yl)-amide};




20 N, or a pharmaceutically acceptable salt thereof wherein " --- 29 MAY 2006
bond or is absent; Zis CGH GChalo, C(G-C6)alkyl, G halo(C -Cs)alkyl,
C (C - C6) dsmsoRr Xn is CH2, CH O, NHor N PCT/IB02/04757
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4-Fluoro-pyrrolidine-1,2-dicarboxylic  acid  1-{(5-fluoro-pyridin-2-y})-
amide] 2-[(2-ox0-3,4,5,6-tetrahydro-2H-[1,2’]bipyridinyl-5'-yl)-amide];
4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]
2-{{2-fluoro-4-(2-hydroxymethyl-5-oxo-pymrolidin-1-yl)-phenyl])-amide};
5 1-{4-{[1-(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2-carbonyl]-
amino }-3-fluoro-phenyl)-5-oxo-pyrrolidine-2-carboxylic acid;
1-(4-{[1-(4-Chloro-phenyicarbamoyl)-4-methoxy-pyrrolidine-2-carbonyl}-
amino }-3-fluoro-phenyl)-5-oxo-pyrrolidine-2-carboxyiic acid;
4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]
10 2-[[4-(4,4-dimethy])-2,5-dioxo-imidazolidin-1-yl}-2-fluoro-phenyl}-amide ) ;
[1-(4-{[1-(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2-
carbonyl]-amino }-3-fluoro-phenyl)-2,5-dioxo-imidazolidin-4-yl}-acetic acid;
4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-phenyl)-amide]
2-{[4-(5,5-dimethy}-2,4-dioxo-oxazolidin-3-yl)-2-fluoro-phenyl]-amide};
15 4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chioro-phenyl)-amide]
2-{{4-(2,5-dioxo-pyrrolidin-1-yl)-2-fluoro-phenyl]-amide };
4-Methoxy-pymrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]
2-{ [2-fluoro-4-(2-0x0-oxazolidin-3-yl)-phenyl]-amide};
4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide)
20  2-{[4-(2.5-dioxo-oxazolidin-3-yl)-2-fluoro-phenyl]-amide };
4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]
2-{{2-fluoro-4-(2-oxo-imidazolidin- 1-yl)-phenyl]-amide};
4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide}
2-{[4-(2,5-dioxo-imidazolidin- 1-yl)-2-fluoro-pheny!}-amide };
25 4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]}
2-{[2-fluoro-4-(3-methyl-2,5-dioxo-imidazolidin-1-yl)-phenyl]-amide};
3-(4- [ [1-(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2-carbonyl]-
amino }-3-fluoro-phenyl)-2-oxo-imidazolidine-4-carboxylic acid;
4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]
30  2-{[2-fluoro-4-(2,4,5-trioxo-imidazolidin-1-yl)-phenyl}-amide};
4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]
2-{{4-(2,5-diox0-2,5-dihydro-pyrrol-1-yl)-2-fluoro-phenyl}-amide};



29 MAY 2006 WD 03/ 045912 PCT/|B02/ 14757 -7 R10 and R' are each 29 MAY 2006
I ndependently H, -OH, halo, alkyl, haloalkyl, - NRBR9, -OR2, -CN, -CH2CH,
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4-Methoxy-pyrrolidine-1,2-dicarboxylic acid  2-{[4-(2-aminomethy]-5-
oxo-pyrrolidin-1-yl)-2-fluoro-pheny!]-amide) 1-{(4-chloro-phenyl}-amide];
4-Methoxy-pyrrolidine-1,2-dicarboxylic acid  2-{[4-(2-aminomethy]-5-
oxo-pyrrolidin-1-y1)-2-fluoro-phenyi)-amide) 1-[(4-chloro-phenyl}-amide];
5 4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{[4-(2-carbamoyl-5-oxo-
pyrrolidin-1-y1)-2-fluoro-phenyi}-amide} 1-[(4-chloro-phenyl}-amide];
4-Methoxy-pyrrolidine-1,2-dicarboxylic acid * 2-{[4-(2-carbamoyl-5-oxo-
pyrrolidin-1-yl)-2-fluoro-phenyl]-amide) 1-[(4-chioro-phenyl)-amide];
4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{[4-(2,2-bis-
10  hydroxymethyl-5-oxo-pymolidin-1-yl)-2-fluoro-phenyl}-amide} 1-[(4-chioro-
phenyl)-amide];
3-(4-{{1-(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2-carbonyl}-
amino }-3-fluoro-phenyl)-2-oxo-imidazolidine-4-carboxylic acid;
4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide].
15 2-{[4-(3,3-dimethyl]-2,5-dioxo-pyrrolidin-1-yl)-2-fluoro-phenyl}-amide} ;
4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chioro-phenyl)-amide]
2-{ [2—ﬂuoro-4—k3,3,4-trimethyl-2.5-dioxo-pyrrolidin-l-yl)-phenyl]—amidc] :
1-(4-{[1-(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2-carbonyl]-
amino }-3-fluoro-phenyl)-5-oxo-pyrrolidine-2,2-dicarboxylic acid; -
20 4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]
2-{ [2-fluoro-4:(2-methyl-5-oxo-pyrrolidin-1-yl)-phenyl]-amide); '
4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]
2-{ [2-fluoro-4-(2-methyl-6-0x0-piperidin-1-yl)-phenyl]-amide);
4-Methoxy-pyrrolidine-1,2-dicarboxylic acid i-[(4-chloro-phenyl)-amide]
25  2-{[2-fluoro-4-(3-hydroxy-2-oxo-piperidin-1-yl)-phenylj-amide};
4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide])
2-{[2-fluoro-4-(5-methyl-2,6-dioxo-tetrahydro-pyrimidin-1-yl}-phenyi}-amide ) ;
4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]
2-{[2-fluoro4-(2-oxo-tetrahydro-pyrimidin-1 -yl)-phényl]-amidc} ;
30 4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chioro-phenyl)-amide}
2-{[2-fluoro-4-(3-methyl-2-oxo-2H-pyridin-1-yl}-phenyl}-amide};



together to form =0, =NOR2, =C(Cl-C6al kyl)2, or =CR2H, with the pro%ﬂ%ﬁym%
that 5 when " --- " is a bond, R' is absent, and X'is CHor N, and R10 is
H, -OH havousneokyl, hal oal kyl, -NRBR9, -OR2, -CN, -CH2OHPCTORI2ZNRIRS |
aryl, monocyclic heteroaryl, alkylaryl, -CH=O -CH OR2, -COR2, -CO2R2,

or - CONR3R4; Ais aryl and substituted aryl or nonocyclic heteroaryl or
substituted nonocyclic heteroaryl;
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4-Methox y-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]
2-{{4-(2,5-dioxo-piperazin- 1-yl}-2-fluoro-phenyll-amide };
4-Methoxy-pyrrolidine-1,2-dicarbox ylic acid 1-[(4-chioro-phenyl)-amide)
2-{[2-fluoro-4-(3-hydroxy-2-ox0-2H-pyndin-1-yl)-phenyl]-amide};
5 4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]
2-{[2-fluoro-4-(3-methox y-2-oxo-2H-pyridin-1-yl)-phenyl]-amide};
4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]
2-{[2-fluoro-4-(6-methyl-2-oxo0-4-trifluoromethyl-2H-pyridin-1-yl)-phenyl}-
amide};
10 4-Methox y-pyrrolidine-1,2-dicarbox ylic acid 1-[(4-chloro-phenyl)-amide]
2-{[4-(2,6-dioxo-piperidin-1-yl)-2-fluoro-phenyl}-amide};
1-(4-{[1-(4-Chloro-phenylcarbamoyl)-4-methox y-pyrrolidine-2-carbonyl}-
amino}-3-fluoro-phenyl)-2-oxo-piperidine-3-carboxylic acid; |
4-Methoxy-pyrrolidine-1,2-dicarbox ylic acid 1-[(4-chloro-phenyl)-amide]
15 2-{[4-(5,5-dihydroxy-2,4,6-trioxo-tetrahydro-pyrimidin-1-yl)-2-fluoro-phenyl]-
amide};
4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]
2-{{2-fluoro-4-(2,4,6-trioxo-tetrahydro-pyrimidin-1-yl)-phenyl}-amide};
4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]
20  2-{[4-(4,4-dimethy]-2,6-dioxo-piperidin-1-yl)-2-fluoro-phenyl]-amide};
4-Methox y-pymrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]
2-{[2-fluoro-4-(2-hydroxy-4-oxo-azetidin-1-yI)-phenyl}-amide);
4-Methox y-pyrrolidine-1,2-dicarboxylic acid 2-{[4-(acetyl-methyl-amino)-
2-fluoro-phenyl}-amide} 1-{(4-chloro-phenyl)-amide];
25 4-(4-{[1-(4-Chloro-phenylcarbamoyl)}-4-methox y-pyrrolidine-2-carbonyl]-
amino }-3-fluoro-phenyl)- 1H-pyrrole-3-carboxylic acid;
2-(4-{[1-(4-Chloro-phenylcarbamoyl}-4-methoxy-pyrrolidine-2-carbonyl}-
amino}-3-fluoro-phenyl)-2H-pyrazole-3-carboxylic acid;
1-(4-{[1-(4-Chloro-phenylcarbamoyl)}-4-methox y-pyrrolidine-2-carbonyl}-
30 amino}-3-fluoro-phenyh)-1H-imidazole-2-carboxylic acid;
1-(4-{{1-(4-Chloro-phenylcarbamoy})-4-methox y-pyrrolidine-2-carbonyl}-
amino}-3-fluoro-phenyl)-1H-pyrrole-2-carboxylic acid;



00 10 Bis -NH-C (C -0s)alkyl, -NH -C (C3-C7)cycl oal kyl, - 0 0% MAXZP06
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3-(4-{[1-(4-Chloro-phenylcarbamoy!)4-methox y-pyrrolidine-2-carbonyl}-
amino }-3-fluoro-phenyl)-1H-pyrrole-2-carboxylic acid;
3-(4-{[1-(4-Chloro-phenylcarbamoyl}-4-methox y-pyrrolidine-2-carbonyl]-
amino }-3-fluoro-phenyl)-furan-2-carboxylic acid;
5 3-(4-{[1-(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2-carbonyl]-
amino }-3-ﬂuom-phcnyl)-thiOphcné-Z-carbox ylic acid;
4-(4-{1 -(4-Chloro-phenylcarbamoy]H-mcthoxy-pyrrolidine-Z-carbony]]-
amino }-3-fluoro-phenyl)-furan-3-carboxylic acid;
4-(4-{[1-(4-Chioro-phenylcarbamoyl}-4-methox y-pyrrolidine-2-carbonyl}-
10  amino}-3-fluoro-phenyl)-thiophene-3-carboxylic acid;
4,5-Dihydro-pyrazole-1,5-dicarbox ylic acid 1-{(4-chloro-phenyl)-amide]
5-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide];
3-Oxo-pyrazolidine-1,5-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 5-
[(3-fluoro-2'-sulfamoyl-biphenyl-4-yl}-amide];
15 3-Oxo-pyrazolidine-1,5-dicarboxylic acid 1-{(4-chloro-phenyl)-amide] 5-
{ [2-fluoro—4-(2-oxo-piperidin-1-yl)-phenyl]}-amide]}; 7
4,5-Dihydro-pyrazole-1 ,5-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]
5-{[4-(2-0x0-piperidin-1-yl)-phenyl)-amide};
4,5-Dihydro-pyrazole-1,5-dicarboxylic acid I-[(5-chloro-pyridin-2-y1)-
20  amide) 5-{[2-fluoro-4-(2-oxo-piperidin-1-yl)-phenyl}-amide};
4,5-Dihydro-pyrazole-1,5-dicarboxylic acid 1-{(S-chloro-pyridin-2-y})-
amide] 5-{ [4-(2-oxo-piperidin-1-yl}-phenyl}-amide};
4,5-Dihydro-pyrazole-1,5-dicarboxylic acid 1-{(4-chloro-phenyl)-amide]
5-[(2-ox0-3,4,5,6-tetrahydro-2H-[ 1,3']bipyridinyl-6'-yl)-amide]; |
25 4,5-Dihydro-pyrazole-1,5-dicarboxylic acid 1-[(5-chloro-pyridin-2-yl)-
amide] 5-[(2-ox0-3,4,5,6-1etrahydro-2H-[1,3"Tbipyridinyl-6"-y1}-amide];
4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(S5-chloro-pyridin-2-yl)-
amide] 2-[(3,5'-difluoro-2"-sulfamoyl-biphenyl-4-yl)-amide];
4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]
30 2-[(5-fluvoro-2'-sulfamoyl-biphenyl-4-yl)-amide];
4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(5-chloro-pyridin-2-yl)-
amide] 2-[(3,5'-difluoro-2'-sulfamoyl-biphenyl-4-yl)-amide];



C7) cycl oal kenyl , unsaturated (C4-C7)heterocyclo, aryl, or heteroar y%g,M%\K);““
of which nmay be optionally substituted by halo, (Cl-C6)alkyl, or
hal o( C1- CoyaloggsnD- (Cl - C6), -CN, hal oal kyl, am no, al kyl ariQ¥iB02nd28? no,
am do, or sulfonamdo; 15 Gis H, halo, (Cl-C6)alkyl, halo(Cl-Co6)alkyl,
hydr oxy(C, - C6) al kyl, -CH2O (Cr-C6)al kyl, -CH2-CO2(C - C6) al kyl,
-CH2- CONH2, or -CHI -CONH(d - Co)al kyl;
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4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-pheny!)-amide]
2-[(3,5-difluoro-2'"-sulfamoyl-biphenyl-4-yl}-amide};
4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-phenyl)-amide]
2-[(5'-fluoro-2'-methanesulfonyl-biphenyl-4-yi)-amide];
5 4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-phenyl}-amide]
2-[(3,5'-difluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide}; |
4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-pyridin-2-yl)-
amide] 2-{(3,5-difluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide];
4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl}-amide]
10 2-[(3,5-difluoro-2'-sulfamoyl-biphenyl-4-yli)}-amide];
4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl}-amide]
2-[(3,5"-difluoro-2'-methanesulfonyl-biphenyi-4-yl)-amide], or

a pharmaceutically acceptable salt thereof,

15 The invention is also directed to a compound which is:
(2R ,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-[(4-pyrazol-1-yl-phenyl}-amide];
(2R ,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-
phenyl)-amide} 2-f(2-fluoro-4-pyrazol-1-yl-phenyl)-amide];
20 (2R, 4R )-4-Ethoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-{(2-fluoro-4-pyrazol-1-yl-phenyl)-amide];
(2R ,4R)-4-Ethoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-[(4-pyrazol-1-yl-phenyl)-amide];
(2R,4R)-4-Methox y-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
25  phenyl)-amide] 2-{[2-fluoro-4-(3-methyl-pyrazol-1-yl)}-phenyl]-amide};
(2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[{(4-chloro-
phenyl)-amide) 2-{[2-fluoro-4-(5-methyl-pyrazol-1-yl)-phenyl}-amide);
(2R ,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[4-(5-methyl-pyrazol-1-yl)-phenyl]-amide};
30 (2R, 4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chioro-
phenyl)-amide) 2-{[4-(3,5-dimethyl-pyrazoi-1-yl)-phenyl}-amide};



R2 and R2' are each independently Hor (C -C6)alkyl; and R3 and R4 1 MAY 2006
I ndependently H, (Cl1-C6)alkyl, aralkyl, aryl, nonocyclic 20 heteroaryl,

al koxycar I al koxycar bonyl, -SQal kyl, or joined to form
a saturatw}éﬂuﬂﬂéaturat ed 5to 7 nenbered ring; and R12 gﬁ?ﬁ@l‘%hg?sg each

I ndependently H, halo, (C3-C6)alkyl, halo(GC - C6)al kyl, or-(Cl-C6)al koxy.
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(2R 4R )-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chioro-
phenyl)-amide] 2-{[4-(3,5-dimethyl-pyrazol-1-yl)-phenyl]-amide};
(2R,4R)-4-Methox y-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chioro-
phenyl)-amide] 2-{[4-(3,5-dimethyl-pyrazol-1-yl)-2-flucro-phenyl]-amide };
5 (2R ,4S5)-4- Amino-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide};
(2R,4R)-4- Amino-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-pheny})-
amide] 2-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide];
(2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
10  phenyl)-amide] 2-[(3-fluoro-2"-sulfamoyl-biphenyl-4-yl)-amide};
(2R)-4-Hydrox yimino-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-[(3—ﬂuor0—2'-methancsu]fonyl-biphcnyl-4-yl)-amide];
(2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl}-amide] 2-[(3-ﬂuoro—2'-mcthylsulfamoyl-biphenyl-4-yl)—amide];
15 (2R, 4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[{4-chloro-
phenyl)-amide] 2-[(2'-dimethylsulfamoy}-3-fluoro-biphenyl-4-yl)-amide];
(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yl)-amide] 2-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide};
(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
20 phenyl)-amide] 2-[(3-fluoro-2"-sulfamoyl-biphenyl-4-yl)-amide];
(2R 4R)-4-Ethoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chioro-pyridin-
2-yl)-amide] 2-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide);
(2R 4R)-4-Ethoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-phenyl)-
amide] 2-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide];
25 (2R.4R)-4-Ethoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-[(3-fluoro-2'-sulfamoyl-biphenyl-4-yl)-amide];
(2R,48)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl}-amide] 2-[(3-fluoro-2'-methancsulfonyl-biphenyl-4-yl}-amide};
(2R 4R)~4-Fluoro-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
30  amide] 2-{(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide];
(2R)-4 4-Difluoro-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-[(3-fluoro-2-methanesulfon yl-biphcn)}1-4-y1)-amide];
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(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-[(3-fluoro-2'-
methanesulfonyl-biphenyl-4-yl)-amide] 1-[(4-fluoro-phenyl)-amide};
(2R 4R }-4- Acetylamino-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-[(3-fluoro-2-methanesulfonyl-biphenyl-4-yl)-amide};
5 (2R 4R )-4-Methanesulfonylamino-pyrrolidine-1,2-dicarboxylic acid 1-[(4-
chloro-phenyl)-amide] 2-[(3-fluoro-2*-methanesulfonyl-biphenyl-4-yl)-amide];
(2R ,4S5)-4-(1H-Tetrazol-5-yl)-pymrolidine-1,2-dicarboxylic acid 1-[(4-
chloro-phenyl)-amide} 2-{[2-fluoro-4-(2-oxo-piperidin-1 -yl)-phenyl}-amide};
(2R 48 )-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
10 phenyl)-amide] 2-{[2-fluoro-4-(2-oxo-piperidin-1 -yl)-phenyl])-amide };
(2R,4R)-4-Cyano-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl})-
amide} 2-{[2-fluoro-4-(2-oxo-piperidin-1-yl)-phenyl]-amide };
(2R ,4R)-4-(1H-Tetrazol-5-yl)-pyrrolidine-1,2-dicarboxylic acid 1-[(4-
chloro-phenyl)-amide]} 2-{[2-fluoro-4-(2-oxo-piperidin-] -yl)-phenyl}-amide]};
15 (2R 4R)-4-Trifluoromethyl-pyrrolidine-1,2-dicarboxylic acid 1-[{4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(2-oxo-piperidin-1 -yl)-phenyl)-amide);
(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-
phenyl}-amide]) 2-[(2'-cyano-3-fluoro-biphenyl-4-yl}-amide];
(2R 4R )4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{(2'-aminomethyl-
20  3-fluoro-biphenyl-4-yl)-amide] 1-[(4-chloro-phenyl)-amide};
(2R 4R )-4'- [ [1-(4-Chloro-phenylcarbamoyl)-4-methox y-pyrrolidine-2-
carbonyl}-amino}-3™-fluoro-biphenyl-2-carboxylic acid methy ester;
(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[4-(2,5-dihydro-pyrrole-1 -carbonyl)-phenyl}-amide};
25 (2R ,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-[{4-dimethylcarbamoyl-2-fluoro-phenyl)-amide];
(2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{{4-(pyrrolidine-1 -carbony})-phenyl]-amide};
Pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-{[4-
30  (pymolidine-J-carbonyl)-phenyl}-amide);
(2R ,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-
phenyl)-amide) 2-{[4-(2-methy)-pyrrolidine-1-carbonyl)-phenyl}-amide};



R12 IV or a pharmaceutically acceptable salt thereof wherein 5 v . 29MAY 2006
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(2R 4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-
phenyl)-amide] 2-{[4-(ethyl-methyl-carbamoyl)-phen yl]-amide};
(2R 4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-[(4-dimethylcarbamoyl-phenyl)-amide];
5 (2R,4R)-4-Hydroxy-pyrrolidine-1 ,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{ [4-(2R-methyl-pyrrolidine-1-carbonyl)-phenyl}-amide};
(2R 4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{ [4-(2S-methyl-pyrrolidine-1-carbonyl)-phenyl}-amide;
(2R ,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-f(4-chloro-
10  phenyl)-amide] 2-{ [2-fluoro-4-(pyrroiidine-1-carbonyl)-phenyl]-amide };
(2R,4R)-4-Hydroxy-pyrrolidine-1 ,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-([4-(pyrrolidine-1 -carbonyl)-2-pyrrolidin-1-yl-phenyl]-amide);
(2R,4R)-4-{{1-(4-Chloro-phen ylcarbamoyl)-4-hydroxy-pyrrolidine-2-
carbonyl}-amino}-3-pyrrolidin-1-yl-benzoic acid methyl ester;
15 (2R 4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 2-{[4-(azetidine-1-
carbonyl)-phenyl]-amide} 1 -[(4-chioro-phenyl)-amide];
(2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid ] «[(5-chloro-
pynidin-2-yl)-amide] 2-{ [2-fluoro-4-(pyrrolidine-1-carbonyl)-phenyl}-amide) ;
(2R 4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro- -
20  pyridin-2-yl)-amide] 2-{{4-(pyrrolidine-] -carbonyl)-phenyl]-amide);
(2R,4R§;4-Hydroxy-pyn'olidine-l ,2-dicarboxylic acid 1-[(5-chioro-
pyridin-2-yl)-amide] 2-[(4-dimethylcarbamoyl-phenyl)-amide];
(2R,4R)~4-{[1-(4-Chloro-phenylcarbamoy!)-4-hydrox y-pyrrolidine-2-
carbonyl}-amino}-3-dimethylamino-benzoic acid methyl ester;
25 (2R 4R)-4-Methox y-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chioro-
phenyl)-amide] 2-{[4-(pyrrolidine-] -carbonyl)-phenyl}-amide};
(2R, 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-
phenyl)-amide] 2-[(4-dimethylcarbamoyl-phenyl)-amide];
(2R 4R)-4-Ethoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
30 amide) 2-{[4-(pyrrolidine-I-carbonyl)-phen yl}-amide};
(2R,4R)-4-Ethoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-[(4-dimethylcarbamoyl-phenyl)-amide];



Xis CH2, CH 0, NHor N, R10O and RI' are each independently H, -G—f,gMAYmM
hal o, al kyl, hal oal kyl, - 10 NR8R9, -OR2, -CN, -CH20H, -CH2-NR3R4, aryl,

monocycl i gydeleis9ar yl, alkylaryl, -CH=0O, -CH2OR2, -COR2, pet4Bs0ok7
-CONR3R4 or are taken together to form =0, =NOR2, =C(d -Cocal kyl)2, or

=CR2H, with the proviso that when " --- " is a bond, Rl1l is absent, and
X'"is CHor N, and R10 is H, -OH, halo,
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(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2- { [2-fluoro-4-(pyrrolidine-i-carbonyl)-phen yl}-amide);
(2R 4R)-4-Ethoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)- -
amide] 2-{[2-fluoro-4-(pyrrolidine-1-carbonyl)-phenyl]}-amide];
5 (2R 4R)-4-Ethoxy-pyrrolidine-1,2-dicarbox ylic acid 1-{(4-chloro-phenyl)-
amide] 2-[(4-dimethylcarbamoyl-2-fluoro-phenyl)-amide];
(2R.4R)-4-Mcthox y-pyrrolidine-1,2-dicarboxylic acid 1-[{4-chloro-
phenyl)-amide] 2-{ [2-methyl-4-(2-oxo-piperidin-1-yl)-phenyl}-amide};
(2R,4R)-4-Ethoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
10  amide] 2-{[2-methyl-4-(2-oxo-piperidin-1-yl)-phenyl]-amide};
Pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-phenyl)-amide] 2-[(2-
fluoro-4-quinolin-8-yl-phenyl)-amide];
Pyrrolidine-1,2-dicarboxylic acid 1-[(4-chtoro-phenyl)-amide] 2-[(3,5-
difluoro-2"-methanesulfonyl-biphenyl-4-yl)-amide};
15 Pyrrolidine-1,2-dicarboxylic acid }-[(4-chloro-phenyl)-amide] 2-[(2'-
methanesulfonyl-2-methyl-biphenyl-4-yl)-amide];
(2R,4R)-4-Hydroxy-pyrrolidine- 1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-[(2'-methanesulfonyl-biphenyl-4-yl)-amide];
(2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
20  phenyl)-amide] 2-[(2'-methanesulfinyl-biphenyl-4-yi)-amide};
(2R,4R§-4-Hydroxy-pyrrolidine-1 2-dicarboxylic acid 1-{{4-chloro-
phenyl)-amide] 2-[(3-methy}-2'-methylsulfanyl-biphenyl-4-yl)-amide];
(2R 4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-[(2-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide];
25 (2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-
phenyl)-amide) 2-[(2'-methanesulfonyl-3-methyl-biphenyl-4-yl)-amide];
(2R 4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-{{(4-chloro-
phenyl)-amide} 2-[(2'-methanesulfonyl-3-trifluoromethy]-biphenyl-4-yl}-amide};
5-Methyl-4,5-dihydro-pyrazole-1,5-dicarboxylic acid 1-[(4-chloro-
30 phenyl)-amide} 5-[(3-fluoro-2'-sulfamoyl-biphenyl-4-yl)-amide}; ‘
3-Hydroxymethyl-4,5-dihydro-pyrazoie-1,5-dicarboxylic acid 1-{(4-
chloro-phenyl)-amide] 5-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide];



al kyl, hal oal kyl, -NRBR9, -OR2, -CN, -CH2OH, -CH2-NR3R4, aryl, nonotyMAY 2006
]5 heteroaryl, alkylaryl, -CH=0O -CH2OR2, -COR2, -CO2R2, or -CONR3R4; 0 O

Bis -NH WS-".}MgiPG) al kyl , - NH - G (C3- C, ) Q/C| oal kyl , 0 Q’CT"B“Z/"-”S'}'
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4,5-Dihydro-pyrazole-1,5-dicarboxylic acid | -[(4-chloro-phenyl)-amide)
5-[(3-fluoro-2'-sulfamoyl-biphenyl-4-yl)-amide];
(R) 4,5-Dihydro-pyrazole-1,5-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 5-[(3-fluoro-2"-sulfamoyl-biphenyl-4-yi)-amide];
5 4,5-Dihydro-pyrazole-1,5-dicarbox ylic acid 1-[{4-chloro-phenyl)-amide]
5-{ [2-ﬂuoro-4-(2-oxo—piperidin-1 -yl)-phenyl}-amide};
4,5-Dihydro-pyrazole-1,5-dicarboxylic acid 1-[(4-chioro-phenyl)-amide]
5-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide];
1-(4-Chloro-phenylcarbamoyl)-5-(3-fluoro-2-methanesulfonyl-biphenyl-

10  4-ylcarbamoyl)-4,5-dihydro-1H-pyrazole-3-carboxylic acid ethyl ester;

(2R, 4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{(2'-methoxy-biphenyl-4-yl)-amide};

(2R.4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{(2"-hydroxy-biphenyl-4-yl)-amide];

15 (2R.4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-[(2-fluoro-4-iodo-pheny!)-amide);

(2R.4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chioro-
phenyl)-amide] 2-{[2-fluoro-4-(3-hydroxy-2-oxo-piperidin-| -yl)-phenyl}-amide};
(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
20 phenyl)-amide] 2-{ [2-fluoro-4-(2-oxo-tetrahydro-pyrimidin-1-yl)-phenyl}-amide };
(2R,4R)-3-Me1hox y-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{ [2-fluoro-4-(2-oxo-imidazolidin- 1-yl)-phenyl}-amide} ;
(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{ [2-fluoro-4-(2-oxo-oxazolidin-3-yl)-phenyl]-amide};

25 (2R,4R)-1-(4-{[1-(4-Chloro-phenylcarbamoyl)}-4-methoxy-pyrrolidine-2-
carbonyl]-amino]-3—ﬂuoro-phenyl)-2-oxo-pipcridinc-3-carboxylic acid ethyl
ester;

(2R 4R )-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(3-methox y-2-ox0-2H-pyridin-1-yl)-phenyl]-

30 amide);



11 NHS-Q(Cl-C6 alkyl, " "R , (C3-C7)cycloal kyl, (C3-C7)heterocycl 02,91‘("&-2006
C7) cycl oal kenyl , unsaturated (C4-C7)heterocyclo, aryl, or heteroaryl, any
of which Wey3sptional |y substituted by hal o, (Cl-C6)al dr/iBorris757

hal o( Cr C6) al kyl , 29 MAY 2006 WO 113/1115912 PCT/|1B02/ 04757
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(2R 4R)-4-Methox y-pyrrolidine-1,2-dicarboxylic acid 1-[{5-chloro-
pyridin-2-yl)-amide] 2-{[2-fluoro-4-(3-methoxy-2-oxo-2B-pyridin-1-y})-phenyi]-
amide};

(2R 4R }-4-Methox y-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-

5  pyndin-2-yl)-amide] 2-{[4-(3-methyl-2-0x0-2H-pyridin-1-yl)-phenyl}-amide } ;

(2R ,4R)-4-Methox y-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-[(4-morpholin-4-yl-phenyl)-amide};

2R 4R )-4-Methoxy-pyrrolidine-1.2-dicarboxylic acid 1-{(4-chloro-
phenyl)-amide) 2-{[4-(2-methy}-5-oxo-pyrrolidin-1-yl)-phenyl}-amide};

10 (2R 4R)-4-Methox y-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yl)-amide] 2-{[4-(2-methyl-5-oxo-pyrrolidin-1-yl)-phenyl]-amide ) ;

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chioro-
phenyl)-amide] 2-{[2-fluoro-4-(4-methoxy-2-0xo0-2H-pyridin-I-yI}-phenyl}-
amide];

15 (2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(5-chloro-
pyridin-2-yl)-amide] 2-{[2-fluoro-4-(4-methoxy-2-oxo-2H-pyridin-1-yl)-phenyl}-
amide};

(2R, 4R)-4-Methox y-pyrrolidine-1,2-dicarboxylic acid 2-{[4-(5-chloro-2-
oxo-2H-pyridin- 1-yl)-2-fluoro-phenyl}-amide] 1-[(4-chloro-phenyl)-amide};

20 4-Hydrox y-pyrrolidine-1,2-dicarboxylic acid 2-[(4-tert-butyl-phenyl)-
amide] 1-[(4-chloro-phenyl)-amide];

4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]
2[(3,5'difluoro-2'-sulfamoyl-biphenyl-4-y!)-amide];

4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]

25  2-[(2-o0x0-3.4,5,6-tetrahydro-2H-[ 1,2 bipyridinyl-5'-yl)-amide];

4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]
2-{(2-0x0-3,4,5,6-tetrahydro-2H-[1,3"1bipyridinyl-6'-yl)-amide];

4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-pyridin-2-yl)-
amide] 2-{[4-(2,3-dimethyl-5-0x0-2,5-dihydro-pyrazol-1-yl)}-phenyl])-amide } ;

30 4-Methoxy-pyrrolidine-1,2-dicarbox ylic acid 1-[(4-chloro-phenyl)-amide]
2-{[4-(2,3-dimethyl-5-0x0-2,5-dihydro-pyrazol-1-yl)}-phenyl}-amide ) ;



-9 0(Ad-C(,), -CN, haloal kyl, am no, al kylam no, am di no, am do,
sul fonamdo; Gis H halo, (Cl-C6)al kyl, halo(C, -C6)alkyl,

hydr oxy( Clgs8dddskpl . - CH2O- (Cl - C6) al kyl, - CH2- CO2( C1- Co) al 5
-CH2- CONH2, or -CH2-CONH(Cl- Co)alkyl; 5 R2 and R2' are eagﬁhm“zm”'?
I ndependently H or (Cl-C6)alkyl; and
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4-Methoxy-pyrrolidine-1,2-dicarbox ylic acid 1-[(4-chloro-phenyl)-amide}
2-[(2-ox0-2H-[1,3']bipyridinyl-6"-yl}-amide];

4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-pyridin-2-yl)-
amide] 2-[(2-ox0-3,4,5,6-tetrahydro-2H-[1,3]bipyridinyl-6*-yl)-amide]-TFA Salt,

5 4-Ethoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chlbro-phcny])—amide] 2-
I(2-oxo0-3,4,5,6-tetrahydro-2H-{1,3'Jbipyridin yl-6'-yl)-amide]};

4-Ethoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-
[(2-ox0-2H-[1,3'bipyridinyl-6'-yl)-amide]; or

4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]

10 2-{[2-fluoro-4-(6-oxo-6H-pyridazin-1-yl)-phenyl}-amide ) ;

(2R ,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
pheny!)-amide] 2-{[2-fluoro-4-(6-meth yl-5-0x0-5H-[1,2,4]triazin-4-yl)-phenyl)-
amide};

(2R.4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{[4-(3-chloro-5-

15  methyl-2-oxo-2H-pyridin-1-yl)-2-fluoro-phenyl}-amide} 1-[(4-chloro-phenyl)-
amide];

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{ [4-(3-methyl-5-0x0-4,5-dihydro-pyrazol-1-yl)-phenyl}-amide};

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{[4-(5-chloro-3-

20  methyl-2-0x0-2H-pyridin-1-yl)-2-fluoro-phenyl}-amide} 1 -[(4-chloro-phenyl)-
amide];

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chioro-
phenyl)-amide] 2-{[4-(3,5-dimethox y-2-ox0-2H-pyridin-1-yl)-2-fluoro-phenyl]-
amide); |

25 (2R 4R )~4-Methox y-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{ [2-fluoro-4-(5-methoxy-2-oxo-2H-pyridin-1-yl)-phenyl]-
amide);

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(2-oxo-3-pyrrol-1-y}-2H-pyridin- 1-yl)-phenyl}-

30 amide);

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-

phenyl)-amide} 2-{ [2-fluoro-4-(2-oxo-3-phenyl-2H-pyridin-1-yl)-phenyl}-amide} ;

0}9 MAY 2006




R3 and R4 are independently H, (Cl-C6)al kyl, aralkyl, aryl, rmnocyc?s'il"g““‘{mmS

het eroaryl, al koxycarbonyl, aral koxycarbonyl, -SQ2al kyl, or joined

t oget her #wyp od/@¥si2a saturated or unsaturated 5 to 7 nenber edTnBmgis7812
and R13 are each independently H, halo, (Cl-C6)alkyl, or halo(Cl- 10
C6) al kyl, or (Cl-C6)al koxy; R14 and R15 are each independently H, hal o,
al kyl, orhal oal kyl, or NRBR9
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(2R 4R )-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(3-methyi-2-oxo-pyrrolidin-1 -yl)-phenyl}-amide};

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(3-methyl-2-oxo-imidazolidin- -yl)-phenyl}-

5 amide};

(2R 4R )-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
pheny!)-amide] 2-{[4-(3,5-dimethyl-2-oxo-imidazolidin-1 -yl)-2-fluoro-phenyl]-
amide);

(2R 4R )-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-

10 phenyl)-amide] 2-{[2-fluoro-4-(3,5,5-trimethyl-2-ox o-imidazolidin-1-yl}-phenyl]-
amide);

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{ [2-fluoro-4-(3-isopropyl-5,5-dimethyl-2-oxo-imidazolidin- 1 -
yl)-phenyl}-amide};

15 (2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{ [2-fluoro-4-(5-methyl-2-oxo-imidazolidin-1-yi)-phenyll-
amide};

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-
phenyl)-amide] 2-{ [4-(5,5-dimethyl-2-0xo-imidazolidin-1-yI)-2-fluoro-phenyl}-

20 amide);

| (2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarbox ylic acid 1-[(4-chloro-
phenyl)-amide] 2-{ [4-(3,4-disnethy)-2-ox0-2H-pyridin-] -yl)-2-fiuoro-phenyl]-
amide};

(2R,4R)-4-Methoxy-pyrrolidine-1 ,2-dicarboxylic acid 2-{[4-(4-chloro-2-

25  oxo-2H-pyridin-1-yl)-2-fluoro-phenyl]-amide] 1 -[(4-chloro-phenyl)-amide];

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yl)-amide] 2-{ [2-fluoro-4-(3-methy}-2-oxo-pyrrolidin-1-yl)-phenyl}-
amide};

(2R 4R)-4-Methoxy-pymrolidine-1,2-dicarboxylic acid 1-{(5-chloro-

30 pyridin-2-yl)-amide] 2-{ [2-fluoro-4-(3-methyl-2-oxo-imidazolidin-1-yl)-phenyl)-
amide);




wherein Ra and R9 are as defined for R3 and R4; X and Y are each C, 29MAY 2006
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(2R 4R)-4-Methox y-pyrrolidine- 1,2-dicarboxylic acid 1-[(5-chioro-
pyridin-2-yl)-amide] 2-{ [4-(3,5-dimethyl-2-oxo-imidazolidin-1-y!)-2-fluoro-
phenyl]-amide};

(2R 4R )-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(5-chioro-
pyndin-2-yl)-amide] 2-{ [2-fluoro-4-(3,5,5-trimethyl-2-oxo-imidazolidin-1-yl)-
phenyl]-amide};

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chioro-
pyridin-2-yl)-amide] 2-{ {2-fluoro-4-(3-isopropyl-5,5-dimethyl-2-oxo-
imidazolidin-1-yl)-phenyl}-amide };

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yl)-amide] 2-{[2-fluoro-4-(5-meth y}-2-oxo-imidazolidin-1-yl)-phenyl}-
amide}; | '

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yl)-amide] 2-{ {4-(5,5-dimethyl-2-oxo-imidazolidin-1-yl)-2-fluoro-
phenyl]-amide};

(2R 4R)-4-Methox y-pyrrolidine-1,2-dicarboxylic acid 1-{(5-chloro-
éyridin-Z-yl)-amide] 2-{[4-(3,4-dimethyl-2-ox0-2H-pyridin- 1-yl)-2-fluoro-
phenyll-amide);

(2R 4R)4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{[4-(4-chloro-2-
oxo-2H-pyridin-1-yl)-2-fluoro-phenyl]-amide} 1-[(5-chloro-pyridin-2-yl)-amide];

or a pharmaceutically acceptable salt thereof.

The invention is aiso directed to a compound which is:

(2R 4R )-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{ [2-fluoro-4-(2-oxo-2H-quinolin-1-yl)-phenyl}-amide };

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-
phenyl)-amide] 2-{ [2-fluoro-4-(3-oxo-3H-isoquinolin-2-yl)-phenyl}-amide};

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(1 -oxo-1H-isoquinolin-2-yl)-phenyl}-amide};

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{ [2-flaoro4-(5-oxo0-5H-[1 ,2,41triazin-4-yl)-phenyl}-amide};



R12 V Rn 20 or a pharnmaceutically acceptable salt thereof wherein 29 MAY 2006

" is a bond or is absent; Zis CGH GChalo, GC(C-0C6)alkyl
C- hal o( Cl W&$4HI2, C (Cl - 06) al koxy, or PCT/IBI2/04757
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(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(6-oxo-6H-pyrimidin-1-y! }-phenyl]}-amide ) ;
2R 4R )-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chioro-
phenyl)-amide] 2-{[2-fluoro-4-(2-oxo-2H-pyrazin-1 -yl)-phenyl)-amide};
5 (2R.4R)- 4-Methoxy-pyrrolidine-1,2-dicarbox ylic acid 1-{(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(2-oxo-2H-pyrimidin-1 -yl)-phenyl}-amide};
(2R.4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{ [2-fluoro-4-(2-oxo-2H-{1,3,5]triazin- 1-y))-phenyl]-amide ) ;
(2R 4R )-4-Methoxy-pyrrolidine- 1,2-dicarbox ylic acid 1-[(4-chloro-
10  phenyl)-amide] 2-[(6-methyl-2-oxo-2H-[1,3Jbipyridinyl-6-yi}-amide];
(2R.4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(1-methyl-1 H-imidazol-2-yl)-phenyl}-amide};
(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarbox ylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(1-methyl-1 H-pyrrol-2-yl)-phenyl)-amide);
15 (2R 4R)-5-Aza-spiro[2.4Jheptane-5,6-dicarboxylic acid 5-[(4-chloro-
phenyl)-amide] 6-{ {2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl}-amide}; '
(2R 4R )-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-
phenyl)-amide] 2-{ [2-fluoro-4-(2-oxo-2H-pyridine-1 -carbonyl)-phenyl}-amide);
(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
20  phenyl)-amide] 2-{ [2-fluor&4-(3-rnethyl—3H-imidaz.o!-4~y!)—phcnyl]-amide];
(2R 4R )-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{ [2-ﬂuoro-4—(2-methy]-2H-pyrazol-3-yl)-phcnyl]-amide] |
(2R 4R)4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{ [5-(2,5-dihydro-pyrTole-] -carbo:iyl )-pyridin-2-yl}-amide};
25 (2R,4R)- 4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{ [2-fluoro-4-(3-methyl-5-0x0-2,5-dihydro-pyrazol-1-yl)-
phenyl}-amide};
(2R,4R}¢Methoxy-pynolidine—l ,2-dicarboxylic acid 1-{(4-chloro-
phenyl)-amide] 2-{ [2-fluoro-4-(5-methox ymethyl-3-methyl-pyrazol-1-yl)-
30 phenyl]-amide};
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(2R 4R)-4-Methox y-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(3-methox ymethyl-5-methyl-pyrazoi-1-yl)-
phenyl}-amide};

~ (2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
5  phenyl)-amide] 2-{[2-fluoro-4-(5-ethyl-3-methyl-pyrazol-1-yl)-phenyl}-amide )

(2R.4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide]) 2-{[2-fluoro-4-(5-isobutyl-3-methyl-pyrazol-1-yl)-phenyl}-
amide);

(2R 4R )-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-

10 phenyl)-amide] 2-{{2-fluoro-4-(5-isopropyl-pyrazol-1-yl)-phenyl}-amide];

(2R 4R )-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(5-ethyl-pyrazol-1-yl)-phenyl]-amide};

(2R, 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro--
phenyl)-amide] 2- {[2-fluoro-4-(5-isobutyl-pyrazol-1-yl)-phenyl]-amide};

15 (2R 4R)-2-(4-{[1-(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolodine-2-
carbonyl]-amino}-3-fluoro-phenyl)-2H-pyrazole-3-carboxylic acid methy ester;

(2R 4R)-2-(4-{ [1-(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolodine-2-
carbonyl]-amino}-3-flucro-phenyl)-2H-pyrazole-3-carboxylic acid;

(2R ,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-

20  phenyl)-amide] 2-{ [2-fluoro-4-(5-methoxymethyl-pyrazol-1-yl)-phenyl]-amide};

(2R 4R}-5-(4-{[1-(4-Chloro-phenylcarbamoy!)-4-methoxy-pyrrolidine-2-
carbonyl]-amino }-3-fluoro-phenyl)-oxazole-4-carboxylic acid ethyl ester;

(2R,4R)-5-(4-{[1-(4-Chloro-phenylcarbamoyl)-4-hydroxy-pyrrolidine-2-
carbonyl]-amino }-3-fluoro-phenyl)-oxazole-4-carboxylic acid ethyl ester;

25 . (2R,4R)-5-(4-{ [1-(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2-
carbonyl}-amino}-3-fluoro-phenyl}-oxazole-4-carboxylic acid;

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{ [2-fluoro-4-(4-methoxymethyl-oxazol-5-yl)-phenyl]-amide);

(2R, 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-

30  phenyl)-amide] 2-([4-(4-ethyl-oxazol-5-yl)-2-fluoro-phenyl]-amide};

(2R.4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(4-isopropyl-oxazol-5-yl)-phenyl]-amide};



- CH20- (Ol - CB) al kyl , - OH2- CD2(CI-CB) al kyl, -CH,-CONH2, or - CH2- CONH( P MAY 2006
Co)al kyl; 5 X" is 012, CH O, NHor N, R1O and RI1 are each independently
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or -CONR3R4 or are taken d d ’ O
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(2R 4R)-5-(6-{]1-(4-Chloro-phenylcarbamoyl)-4-methox y-pymolidine-2-
carbonyl]-amino ) -pyridin-3-yl)-oxazole-4-carboxylic acid ethyl ester;
(2R,4R)-5-(6-{[1-(4-Chioro-phen ylcarbamoyl)-4-methoxy-pyrrolidine-2-
carbonyl}-amino }-pyridin-3-yl)-oxazole-4-carboxylic acid;
5 (2R 4R )-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-
phenyl)-amide] 2-{ [5-(4-methoxymethyl-oxazol-5-yl)-pyridin-2-yl]-amide};
(2R 4R )-4-Methoxy-pyrrolidine- 1,2-dicarbox ylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[5-(4-eth yl-oxazol-5-yl)-pyridin-2-yl}-amide};
(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
10 phenyl)-amide] 2-{ [5-(4-vinyl-oxazol-5-yl)-pyridin-2-yl]-amide ] ;
(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chioro-
phenyl)-amide] 2-{ [5-(4-ispbutyl-oxazol-5~y])-pyridin-Z-yl]-amide );
(2R,4R)-4-Methoxy-pyrrolidine-1 =2-dicarboxylic acid 1-{(4-chloro-
phenyl)-amide] 2-{ [2-ﬂuoro-4-(4—methy1-isoxazol-S-yl)-pheny!]-anﬁde};
15 (2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chioro-
phenyl)-amide] 2-{ [4-(4-methyl-isoxazol-3-yl }-phenyl]-amide};
(2R, 4R)-3-(4-{ [1-(4-Chloro-phen ylcarbamoyl}-4-methoxy-pyrrolidinc-2-
ca:bonyl]-amino}—B-ﬂuoro-phenyl)-isoxazo]e-4—carboxylic acid methyl ester;
(2R 4R)-3-(4-{[1-(4-Chloro-phen ylcarbamoyl)-4-methoxy-pyrrolidine-2-
20 carbonyl]-amino}-3-ﬂuoro-phcnyl)-isoxaz.ole-4—carboxylic acid;
(2R 4R )4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chioro-
phenyl)-amide] 2-{ {4-(4-mcthoxymethyl-isoxazo‘l-3-y1)-phenyl]-amidc];
(2R.,4R)-4-Methoxy-pyrrolidine-1 ,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{ [2-fluoro-4-(4-isopropyl-isoxazol-3-yl )-phenyl])-amide};
25 (2R ,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[{4-chloro-
phenyl)-amide] 2-{ [2-ﬂuoro—4—(4—cyclopropyl-isoxazo]-B-yl)-phenyl]-amide];
(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarbox ylic acid 1-{(4-chloro-
phenyl)-amide] 2-{ [4-(4-cyclopropyl-isox azol-3-yl)-phenyl]-amide};
(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(5-chloro-
30 pyridin-2-yl)-amide] 2-{ [2-methyl-4-(2-oxo0-2H-pyridin-1-yl)-phenyl]-amide};
(2R,4R)-4-Ethoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-phenyl)-
amide] 2- {[2-methyl-4-(2-oxo-2H-pyridin-1-yl)-phenyl}-amide};



together to form0, =NOR2, =C(Cl-Csalkyl)2, or =CR2H, with the prov?w*‘“‘""'
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(2R,4R)-4-Ethoxy-pymolidine-1,2-dicarboxylic acid 1-[(5-chloro-pyridin-
2-yl)-amide] 2-{ [2-methyl-4-(2-ox0-2H-pyridin-1 -yl)-pheny}]-amide};
(2R 4R )-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{(4-chioro-
phenyl)-amide] 1-{ {2,6-difluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl}-amide ) ;
5 (2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-[(5-chioro-
pyridin-2-yl)-amide] 1-{ [2.6-difiuoro-4-(2-ox0-2H-pyridin-1-yl)-phenyl]-amide};
(2R 4R )-4-Ethoxy-pyrrolidine-1,2-dicarboxylic acid 2-[(4-chloro-phenyl)-
amide) 1-{[2,6-difluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide};
(2R, 4R )-4-Ethoxy-pymolidine-1,2-dicarboxylic acid 2-[(5-chioro-pyridin-
10  2-yD)-amide] 1-{ [2,6-difluoro-4-(2-oxo-2H-pyridin-1 -yl}-phenyl}-amide};
(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid i-{(4-chloro-
phenyl)-amide] 2-[(5'-methy}-2-ox0-2H-[1 ,3Tbipyridinyl-6'-yl)-amide];
(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yl)-amide) 2-[(5"-methy}-2-ox0-2H-{1,3"Ibipyridiny}-6™-yl)-amide];
15 (2R, 4R )-4-Ethoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide} 2-[(5'-methy)-2-ox0-2H-[1 ,3'Tbipyridinyl-6'-yl)-amide];
(2R, 4R }-4-Ethoxy-pyrrolidine-1,2-dicarboxylic acid 1-[{(5-chloro-pyridin-
2-yl)-amide) 2-[(5"-methyl-2-ox0-2H-[1 ,3bipyridinyl-6'-yl)-amide];
(2R ,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[{4-chloro-
20  phenyl)-amide] 2-[(2"-methyl-2-oxo-2H-{1,3bipyridinyl-6-yl)-amide];
(2R 4R )-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yl)-amide] 2-[(2-methy}-2-oxo-2H-[1,3'Jbipyridinyl-6'-yl)}-amide];
(2R 4R)-4-Ethoxy-pymolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide) 2-[(2'-methy}-2-oxo-2H-[1,3'bipyridinyl-6"-yl)-amide];
25 (2R 4R )-4-Ethoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-pyridin-
2-yl)-amide] 2-[(2-methyl-2-0x0-2H-{] ,3Tbipyridinyl-6'-yl)-amide};
(2R 4R )-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{ [4-(c:hyl-isopropyl-carbamoyl)-phenyl]—amide];
(2R,4R)-4~Methoxy-pyrrolidinc—l.2-dicarboxylic acid 1-[(4-chloro-
30 phenyl)-amide] 2-{ [4-(ethy]-isOpropyl-carbamoyl}-Z-ﬂuoro-.phcnyl]-amide];
(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{ [4-(3-ethy)-pyrrolidine-1-carbonyl)-phenyl]-amide};



15 heteroaryl, al koxycarbonyl, aral koxycarbonyl, -SQalkyl, or joi gAY 2006
together to forma saturated or unsaturated 5 to 7 nenbered ring; 20 R12
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(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[4-(3-ethyl-pyrrolidine-1-carbonyl)-2-fluoro-phenyl]-amide};
(2R,4R)-4-Methox y-pyrrolidine-1,2-dicarboxylic acid 2-{[4-(3R-amino-
pyrrolidine-1-carbonyl)-phenyl]-amide} 1-[(4-chloro-phenyl)-amide];
5 (2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{[4~(3R-amino-
pyrrolidine-1-carbonyl}-2-fluoro-phenyl)-amide} 1-[(4-chloro-phenyl)-amide);
(2R ,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{ [4-(3S-amino-
pyrrolidine-1-carbonyl)-phenyl]-amide} 1-[(4-chloro-phenyl)-amide];
(2R ,4R)-4-Mcthoxy-pyrrolidine-1,2-dicarboxylic acid 2-{{4-(3S-amino-
10 pyrrotidine-1-carbonyl)-2-fluoro-phenyl}-amide} 1-[(4-chloro-phenyl)-amide];
(2R.4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{{4-(3R-methylamino-pyrrolidine-1-carbonyl)-phenyl}-amide ) ;
(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro- -
phenyl)-amide] 2-{[2-fluoro-4-(3R-methylamino-pyrrolidine-1-carbonyl)-phenyl}-
15 amide};
(2R ,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-
phenyl)-amide] 2-{[4-(3S-methylamino-pyrrolidine-1-carbonyl)-phenyl]-amide);
(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(3S-methylamino-pyrrolidine-1-carbonyl)-phenyl]-
20 amide}; |
(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-
phenyl)-amide] 2-{[4-(3R-ethylamino-pyrrolidine-1-carbonyl)-phenyl}-amide };
(2R.4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(3R-ethylamino-pyrrolidine-1-carbonyl)-phenyl}-
25 amide);
(2R, 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[4-(3S-ethylamino-pyrrolidine-1-carbonyl)-phenyl}-amide};
(2R ,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[{(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(3S-ethylamino-pyrrolidine- 1 -carbonyl)-phenyi]-
30 amide);
(ZR,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chioro-
pyridin-2-yl)-amide) 2-{{4-(2,5-dihydro-pyrrole- 1-carbonyl)-phenyl]-amide);




y\,herei n Rand R9 are as defined for R3 and R; X and Y are each 29 MAY 2006
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(2R 4R)-4-Methox y-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{ {4-(2,5-dihydro-pyrrole-1-carbonyl)-2-fluoro-phenyl}-amide };
(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(5-chloro-
pyridin-2-yl)-amide] 2-([4-(2,5-dih ydro-pyrrole-1-carbonyl)-2-flucro-phenyl]-
5 amide};
(2R AR)-4-Methoxy-pyrroiidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[4-(pyrrole-] -carbonyl)-phenyl}-amide);
(2R ,4R)-4-Methoxy-pyrrolidine-1 2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide} 2-{ [2-ﬂuoro-4-(pyrro!e—1-carbonyl)-phenyl]-amidc] ;
10 (2R ,4R)-4-Methoxy-pyrrolidine-1,2-dicarbox ylic acid 1-[{5-chloro-
pyridin-2-yl)-amide] 2-{ [4-(pyrrole-] -carbonyl)-phenyl]-amide);
(2R,4R)-4-Melhoxy-pyrrolidipc-1 ,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yl)-amide] 2-{ [2-fluoro-4-(pymole-1-carbonyl)-phenyl]-amide);
(2R4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chioro-
15 phenyl)-amide] 2-{ {2-fluoro-4-(5-fiuoro-2-oxo-2H-pyridin-1 -yl)-phenyl]-amide};
(2R 4R)-1-(4-{]] -(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2-
carbonyl]-amino}-3-fluoro-phenyl)-6-oxo-1 ,6-dihydro-pyridine-3-carboxylic acid;
(2R ,4R)-4-Methoxy-pyrrolidine-1 2-dicarboxylic acid }-[(4-chloro-
phenyl)-amide] 2-( [2-ﬂuoro—4-(6-hydroxy—Z-oxo-ZH-pyridin-]-yl)-phcnyl]-
20 amide);
(2R 4R)-1-(4-{[1-(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2-
carbonyl]-amino)-3-fluoro-phenyl)-2-oxo-1 2-dihydro-pyridine-3-carboxylic acid;
(2R.4R)-1-(4-{{1-(4-Chl oro-phenylcarbamoyl)-4-methox y-pymrolidine-2-
carbonyl}-amino }-3-fluoro-phenyl)-6-oxo-1 ,6-dihydro-pyridine-2-carboxylic acid
25  methyl ester;
(2R 4R)-[1-(4-{[1-(4-Chloro-phen ylcarbamoyl)-4-methoxy-pyrrolidine-Z-
carbony]]-amino}-phenyi)-2,5—dioxo-imidazolidin—4-y]]-acetic acid;
(2R,4R)-1-(4-{[1 -(4-Chloro-pheny]carbamoyl)-4-methoxy-pyrrolidine-2-
carbonyl}-amino }-3-fluoro-phenyl)-2-oxo-1 ,2-dihydro-pyridine-3-carboxylic acid

30 methyl ester;
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(2R 4R )-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 1-[(4-chloro-
pheny!)-amide] 2-{ [2-fluoro-4-(2-oxo-3-trifluoromethyl-2H-pyridin-1-y1)-
phenyl}-amide};

(2R .4R)-4-Methoxy-pyrrolidine-1,2-dicarbox ylic acid 1-[(4-chloro-
phenyl)-amide] 2-([2-fluoro-4-(4-hydrox y-2-ox0-2H-pyridin-1-yl)-phenyl}-
amide};

(2R, 4R)-1-(4-([] -(4-Chloro-phenylcarbamoyl)-4-methox y-pyrrolidine-2-
carbonyl])-amino }-3-fluoro-phenyl)-6-oxo-1 ,6-dihydro-pyridine-2-carboxylic acid;

(2R 4R)-4-Methoxy-pymolidine-1,2-dicarboxylic acid 1-{(4-chioro-
phenyl)-amide] 2-{ [2-fluoro-4-(2-oxo-5-trifluoromethyl-2H-pyridin-1-yl)-
phenyl}-amide};

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chioro-
phenyl)-amide] 2-{ [4-(6-cyclopropyl-2-oxo-2H-pyridin-1- yl)-2-fluoro-phenyl]-
amide};

(2R,4R)-1~(4-{[1-(4-Chloro-phen ylcarbamoyl)-4-methoxy-pymolidine-2-
carbonyl]-amino}-3-fluoro-phenyl)-6-oxo-1 ,6-dihydro-pyridine-3-carboxylic acid
ethyl ester;

(2R, 4R)-4-Methoxy-pyrrolidine-1 ,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{ [4-(3,3-dimethyi-2-ox0-azetidin-] -yl)-phenyl}-amide};

(2R 4R )-4-Methoxy-pyrrolidine-1 ,2-dicarboxylic acid 1-[{4-chloro-
phenyl)-amide] 2-{ [2-ﬂuoro—4~(7-oxo-7H-thicno[2,3—c]pyridin-6-yl)—phenyl]-
amide};

(2R 4R )-4-Methoxy-pyrrolidine-1 ,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{ [2-fluoro-4-(2-oxo0-1-aza-spiro[4.5]dec-1-y] y-phenyl]-amide};

(2R 4R)4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{[4-(3-benzoyl-2-
oxo-2H-pyridin-1-yl)-2-fluoro-phenyl}-amide} 1 -[(4~chloro-phenyl)-amide];

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2- {[4-(3-
acetylsulfamoy]-2-oxo-2H-pyridin-1-yl)-Z-ﬂuoro-phcny]]-amidc} 1-[(4-chloro-
phenyl)-amide]; |

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-
phenyl)-amide] 2-{ [2-ﬂuoro-4-(2-oxo—thiazo]idin-3-yl}-phenyl]-amide] :



MESCR-, MeSO-, MeS-, NR8R9, or hydroxy What is also provided is a 2°MAY2006
compound of Formula VI R' Rig 5 VI
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(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-f(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(3-meth yl-2-oxo-piperidin-1-yl)-phenyl}-amide} ;

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{ [2-fluoro-4-(2-oxo-3-suifamoyi-2H-pyridin-1-yl)-phenyl]-

5 amide};

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-
phenyl)-amide] 2-{ [4-(2,5-dioxo-2,5-dihydro-pyrrol-1-yl)-phenyl]-amide ) ;

(2R 4R )-4-Methox y-pyrrolidine- 1,2-dicarboxylic acid 2-{[4-(3-amino-2-
ox0-2H-pyridin-1-yl)-2-fluoro-phenyl]-amide} 1-[(4-chloro-phenyl)-amide];

10 (2R 4R )-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1 -[(4-chloro-
phenyl)-amide} 2-{ [2-fluoro-4-(2-ox0-3-phenoxy-2H-pyridin-1-yl)-phenyl}-
amide};

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chioro-
phenyl)-amide] 2-{[4-(2.2-dimethyl-5-oxo-pyrrolidin-1 -yl)-2-fluoro-phenyi}-

15 amide});

(2R,4R)-4-Mcthoxy-pyrro]idinc-1 ,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{ [2-fluoro-4-(3-nitro-2-oxo-2H-pyridin-1-yl)-phenyl}-amide };

(2R 4R)-1-(4- { [ 1-(4-Chloro-phenylcarbamoy})-4-methox y-pyrrolidine-2-
carbonyl]-amino }-3-fluoro-phenyl)-2-oxo-1 ,2-dihydro-pyridine-3-carboxylic acid

20  ten-butyl ester;

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-
phenyl)-amide] 2-{[4-(2,5-dioxo-pyrrolidin-1 -yl)-phenyl}-amide};

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{ [4-(3-
benzothiazol-2-yl-2-oxo-2H-pyridin-1-yl)-2-fluoro-phenylj-amide} 1-[(4-chloro-

25  phenyl)-amide}];

(2R,4R)-4-Methoxy-pyrrolidine-1 2-dicarboxylic acid 2-{[4-(3-amino-4,6-
dimethy}-2-oxo-2H-pyridin-1 -yl)-2-fluoro-phenyl)-amide} 1-[(4-chloro-phenyl)-
amide];

(2R 4R )-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-

30 phenyl)-amide] 2-{ [4-(3-dicthylaminomethyl-.’l-oxo-ZH—pyﬁdin—1-y])-z-ﬂuoro-
phenyl}-amide};




or a pharmaceutically acceptable salt thereof wherein '---" is a gAY, 2006
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(2R ,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{{4-(3-
aminomethyi-2-oxo0-2H-pyridin-1-yl)-2-fluoro-phenyl}-amide} 1-{(4-chloro-
phenyl}-amide}, ,

(2R,4R)-4-Methoxy-pyrrolidine-],2-dicarboxylic acid 1-[(4-chloro-

5 phenyl)-amide] 2-{[2-fluoro-4-(3-methyl-5-nitro-2-oxo-2H-pyridin-1-yl)-phenyl]-
amide};

(2R,4R)-Acetic acid 1-(4-{[1-(4-chloro-phenylcarbamoyl)-4-methoxy-
pyrrolidine-2-carbonyl]-amino}-3-fluoro-phenyl)-2-0x0-1,2-dihydro-pyridin-3-yl
ester;

10 (2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chioro-
pheny!)-amide] 2-({4-[3-(cyclopentanecarbonyl-amino)-2-oxo-2H-pyridin-1-yl]-
2-fluoro-phenyl}-amide);

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{[4-(5-amino-3-
methyl-2-0xo-2H-pyridin-1-y1)-2-fluoro-phenyl]-amide ) 1-[(4-chloro-phenyl)-

15 amide];

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-({ 2-fluoro-4-[2-0x0-3-(pyridin-4-ylcarbamoyl)-2H-pyridin-1-
yl]-phenyl }-amide);

(2R,4R}4-Melhoxy-pynolidine-l ,2-dicarboxylic acid 1-[(4-chloro-

20  phenyl)-amide] 2-{[4-(3,5-dichloro-2-oxo-2H-pyridin-1-yl)-2-fluoro-phenyl}-
amide}; )

" (2R.4R)4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{[4-(3-amino-5-
bromo-2-oxo-2H-pyridin-1-y1)-2-fluoro-phenyl]-amide } 1-[(4-chioro-phenyl)-
amide];

25 (2R ,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[4-(3-cyano-2-oxo-2H-pyridin-1-yl)-2-fluoro-phenyl}-amide };

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[4-(3-cyano-2-oxo-5-phenyl-2H-pyridin-1-yl)-2-fluoro-
phenyl}-amide};

30 (2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[4-(3-ethyl-6-methyl-2-oxo0-2H-pyridin-1-yl)-2-fluoro-phenyl]-

amide};




Co)al kyl; 15 Qis NH or is absent; X11 is CH2, CH 0, NHor N, R10 %?n"&“ﬁ’““‘

agﬁl ea(czjrjl I ndependently H, -OH, halo, alkyl, haloalkyl, - NRBR9, -OR2,

-CN, - - 4, NR3R4, aryl, nonocyclic het I | k = ot
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(2R ,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide) 2-{[4~(3-cyano-4-dimeth ylamino-2-oxo-2H-pyridin-1-yl)-2-
fluoro-phenyl]-amide};

(2R 4R )-4-Methox y-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-

5  phenyl)-amide] 2-{ [2-fluoro-4-(4-methyl-3-nitro-2-oxo-2H-pyridin-1-yl)}-phenyl]-
amide};

(2R 4R )-4-Methox y-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{ [2-fluoro-4-(5-nitro-2-oxo-3-triflucromethyl-2H-pyridin-1-yl)-
phcnyl]—amide};

10 (2R 4R )-4-Methox y-pyrrolidine-1,2-dicarboxylic acid 2-{ [4-(5-amino-6-
oxo-6H-[3,4'Tbipyridinyl-1-yl)-2-fluoro-phen yl}-amide) 1-[(4-chloro-phenyl)-
amide];

(2R 4R )-4-Methox y-pyrrolidine-1,2-dicarboxylic acid 2-{ [4-(5-chloro-3-
nitro-2-oxo-2H-pyﬁdin-l-yl)—2-ﬂuoro-pheﬁyl]-arnidc] 1-{(4-chloro-phenyl)-

15 amide];

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{ {4-(3-carbamoyl-
2-0x0-5-trifluoromethyl-2H-pyridin-1-yl)-2-fluoro-phenyl}-amide} 1 -[(4-chloro-
phenyl)-amidc];

(2R,4R)-5-Bromo-} -(4_4-{ [1-(4-chloro-phenylcarbamoyl)-4-methoxy-

20 pyrrolidine-2-carbonyl}-amino} -3-fluoro-phenyl)-2-oxo-1,2-dihydro-pyridine-3-
carboxylic acid isobutyl ester;

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{[4-(3-chloro-2-
oxo-5-trifluoromethyl-2H-pyridin-1 -yl)-2-fluoro-phenyl)-amide} 1-{(4-chloro-
phenyl)-amide];

25 (2R,4R)-4-Methoxy-pyrrolidine-1 ,2-dicarboxylic acid 2-{[4-(3-bromo-3-
chloro-2-oxo-2H-pyridin-i-yl)-2-fluoro-phenyl])-amide) 1 -[(4-chloro-phenyl)-
amidel];

(2R,4R)-4-Methoxy-pyrrolidine-1 ,2-dicarbox ylic acid 2-{[4-(5-bromo-3-
nitro-2-oxo-2H-pyridin-1-yi)-2-fluoro-phen yl}-amide] 1-{(4-chloro-phenyl)-

30 amide];



20 together to form =0, =NOR2, =C(Cl-CBalkyl)2, or =CR2H, with the 29 MAY2006
proviso that when " --- " is a bond, R' is absent, and Xn is CH or N,

and R10 i WeIp30832 hal o, 29 MAY 2006 WO 113/1115912 -12 PCRAT/BL2047811 7
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(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(3-nitro-2-oxo-5-trifluoromethyl-2H-pyridin-1-y1)-
phenyl]-amide ) ;

(2R 4R)-4-Methox y-pyrrolidine-1,2-dicarbox ylic acid 1-[(4-chloro-

5 phcnyl)—amide]' 2-{[2-fluoro-4-(5-methyl-3-nitro-2-oxo-2H-pyridin-1-yl)-phenyl]-
amide];

(2R.,4R}-5-Chloro-1-(4-{ [1-(4-chloro-phenylcarbamoyl)-4-methoxy-
pyrrolidine-2-carbonyl}-amino} -3-fluoro-phenyl)-2-oxo-1,2-dihydro-pyridine-3-
carboxylic acid methy] ester;

10 (2R,4R)-5-Chloro-1-(4-{[1 -(4-chlorp—phen ylcarbamoyl)-4-methoxy-
pyrrolidine-2-carbonyl]-amino }-3-fluoro-phenyl)-2-oxo-1,2-dihydro-pyridine-3-
carboxylic acid;

(2R,4R)-4-Methox y-pyrrolidine-1,2-dicarboxylic acid 2-{[4-{4-benzyloxy-
2-oxo0-2H-pyridin-1-y1)-2-fluoro-phenyi]-amide) 1-[(4-chioro-phenyl)-amide];

15 (2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{[4-(4-amino-5-
fluoro-2-ox0-2H-pyridin-1-yl)-2-fluoro-phenyl}-amide} 1-[(4-chloro-phenyl)-
armide];

(2R, 4R)4-Methox y-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(6-methyl-3-oxo-3H-isoquinolin-2-yl)-phenyl]-

20 amide};

) (2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-
. pheny!)-amide] 2-{[2-fluoro-4-(4-methyl-5-nitro-2-oxo-2H-pyridin-1 -yl)-phenyl}-
amide};

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{[4-(5-

25  acetylamino-2-oxo-2H-pyridin-1-yl)-2-fluoro-phen yl}-amide} 1-[(4-chloro-
phenyl)-amide}; .

(2R 4R )-4-Methoxy-pyrrolidine-1,2-dicarbox ylic acid 2-{[4-(4-amino-2-
oxo-2H-pyridin-1-yl)-2-fluoro-phenyl]-amide} 1-[(4-chloro-phenyl)-amide];

(2R 4R )-4-Methox y-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-

30 phenyl)-amide) 2-{[2-fluoro-4-(6-ox0-6H-[3,4'Ibipyridinyl-1-yl)-phenyl}-amide};

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{[4-(4-bromo-2-
oxo-2H-pyridin-1-yl)-2-fluoro-phenyl}-amide} 1 -[(4-ch]oro-phcnyl)-ami¢e];



al kyl, haloalkyl, -NRBR9, -OR2, -CN, -CHnOH, -CH2-NR3R4, aryl, nonobyefy 2o
heteroaryl, alkylaryl, -CHO -CH2OR2, -COR2, -CO02R2, or -CONR3R4; Rl is

O -0 (G, lLkyi . (G -C7)cycloal kyl, (C3- C,) het erocycl o .
(C4-C7) 0%60:@ Eﬁél (C4- C7) het er ocycl oal kenyl , aryl, rmnogét#"mm 7

heteroaryl, or - 5 NR3R4 wherein R3 and R4 are |ndependently H,
. (Cl1-Co)al kyl, aral kyl, aryl, nonocyclic heteroaryl, al koxycarbonyl,
ar al koxycar bonyl , -S02al kyl, or joined 55.

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-
phenyl)-amide] 2-{ [2-fluoro-4-(4-oxo-4H-furo[3,2-c]pyridin-5-yl)-phenyl]-
amide};

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chioro-

5  phenyl)-amide] 2-{[2-fluoro-4-(]-oxo-1 H-[2,6)naphthyridin-2-yl)-phenyl]-
amide);

(2R 4R )-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{ [4-(5-bromo-2-
oxo-2H-pyridin-1-yl)-2-fluoro-phenyl}-amide] 1 -[(4-chloro-phenyl)-amide];

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-

10  phenyl)-amide] 2-{ [2-fiuoro-4-(4-oxo-4H-thieno[ 3,2-c]pyridin-5-yl)-phenyl}-
amide);

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-
phenyl)-amide] 2-{[2-fluoro4-(4-o0x0-1 4-dihydro-imidazo[4,5-c}pyridin-5-yl}-
phenyl}-amide};

15 (2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{ [4-(5-chloro-2-
oxo-2H-pyridin- 1-yl)-2-fluoro-phen yi]-amide) 1-[(5-chloro-pyridin-2-yl)-amide];

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yl)-amide] 2-{[2-fluoro-4-(5-fluoro-2-oxo-2H-pyridin-1-yl)-phenyl}-
amide};

20 (2R ,4R)-1-(4-{[1-(5-Chloro-pyridin-2-ylcarbamoyl)-4-methoxy-
pyrrolidine-2-carbon yl}-amino}-3-fluoro-phenyl}-6-oxo-1,6-dihydro-pyridine-3-
carboxylic acid;

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1 -[(5-chloro-
pyridin-2-yl)-amide] 2-{ [2-fluoro-4-(6-hydroxy-2-oxo-2H-pyridin-1-yl)-phenyl]-

25 arnide};

(2R,4R)-1-(4-{[] -(5-Chloro-pyridin-2-ylcarbamoyl)-4-methoxy-
pyrrolidine-2-carbonyl}-amino] -3-fluoro-phenyl)-2-oxo-1,2-dihydro-pyridine-3-
carboxylic acid;

(2R,4R)-1-(4-{[1 -(5-Chloro-pyridin-2-ylcarbamoyl}-4-methoxy-

30 pyrrolidine-Z-carbonyl]-amino}-3-ﬂuoro-phcnyl)-6-oxo-l,6-dihydro—pyridine-2—
carboxylic acid methyl ester;



together to forma saturated or unsaturated 5 to 7 nmenbered ring; R M4Y 2006
or (Cl-C6)alkyl; and R3 and R4 are independently H, (Cl-C6)alkyl,

aral kyl , sf¢hsmyg@pocyclic 10 heteroaryl, al koxycarbonyl, pcriaBn2/04757
ar al koxycar bonyl , -SQal kyl, or joined together to forma 5 to 7

menbered ring; R12 and R13 are each independently H, halo, (C-GC6)alkyl,
or hal o(Cl -
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(2R 4R)-[1-(4-{[1-(5-Chloro-pyridin-2-ylcarbamoyl)-4-methox y-
pyrrolidine-2-carbonyl]-amino}-phenyl)-2,5-dioxo-imidazolidin-4-yl)-acetic acid:

(2R 4R)-1-(4-{[1-(5-Chloro-pyridin-2-ylcarbamoyl)-4-methox y-
pyrrolidine-2-carbonyl}-amino }-3-fluoro-phenyl)-2-oxo0-1,2-dihydro-pyridine-3-

5 carboxylic acid methyl ester;

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yl)-amide] 2-{[2-fluoro-4-(2-oxo-3-trifluoromethyl-2H-pyridin-1-yl)-
phenyl]}-amide);

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-

10 pyridin-2-yl)-amide] 2- {[{2-fluoro-4-(4-hydroxy-2-oxo-2H-pyridin-1-yl}-phenyl]-
amide};

(2R,4R)-1-(4-{[1-(5-Chloro-pyridin-2-yicarbamoyl)-4-methox y-
pyrrolidine-2-carbonyl}-amino }-3-fluoro-phenyl)-6-oxo-1,6-dihydro-pyridine-2-
carboxylic acid;

15 (2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro~
pyridin-2-yl)-amide] 2-{[2-fluoro-4-(2-oxo-5-trifluoromethyl-2H-pyridin-1-yh)-
phenyl]-amide);

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarbox ylic acid 1-{(5-chloro-
pyridin-2-yl}-amide) 2-{[4-(6-cyclopropyl-2-oxo-2H-pyridin-1-yl)-2-fluoro-

20  phenyl}-amide};

) (2R,4R)-1-(4-{[1-(5-Chloro-pyridin-2-ylcarbamoyl )-4-methox y-
pyrrolidine-2-carbonyli}-amino}-3-fluoro-phenyl)-6-oxo-1,6-dihydro-pyridine-3-
carboxylic acid ethy] ester;

, (2R.4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-

25  pyridin-2-yl)-amide] 2-{[2-fluoro-4-(3-hydroxy-2-oxo-2H-pyridin-1-yl)-phenyl}-
amide);

(2R ,4R)4-Methoxy-pyrrolidine-1,2-dicarboxyiic acid 1-[(5-chloro-
pyridin-2-yl)-amide] 2-{[4-(3,3-dimethyl-2-oxo-azetidin-1-yi)-phenyl}-amide);

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[{(5-chloro-

30  pyridin-2-yi)-amide] 2-{[2-fluoro-4-(7-oxo-7H-thieno{2,3-c]pyridin-6-yl)-
phenyl}-amide];




C6) al kyl, or (ClI-C6)al koxy, Rl4 and R15 are each independently H, h"as'll%’,w2006

al kyl, or hal oal kyl, or NRBR 15 wherein R8 and RO are as defined for R3
and R4; X and Y are each independently C or N, provided tri,%tr e of
X or Y i@%N?’ﬂﬂ’éi R15 is absent at that position. RS
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(2R 4R)-4-Methox y-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chioro-
pyridin-2-yl)-amide] 2-{[2-fluoro-4-(2-ox0-] -aza-spirof4.5)dec-1-yl)-phenyl}-
amide];

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{[4-(3-benzoyl-2-

5  oxo-2H-pyridin-1-yi)-2-fluoro-phenyl]-amide} J-[(5-chloro-pyridin-2-yl)-amide];

(2R .4R)-4-Methox y-pyrrolidine-1,2-dicarboxylic acid 1-{{5-chloro-
pyridin-2-yl)-amide] 2-{{2-fluoro-4-(2-methyi-5-oxo-pyrrolidin-i-yl)-phenyi}-
amide};

(2R.4R)-4-Methox y-pyrrolidine-1,2-dicarboxylic acid | 1-[{5-chjoro-

10  pyridin-2-yl)-amide] 2-{[2-fluoro-4-(2-methyl-6-0xo-piperidin-1-yl)-phenyl}-
amide};

(2R 4R)-4-Methox y-pyrrolidine-1,2-dicarboxylic acid 2-{[4-(3-
acetylsulfamoyl-2-oxo-2H-pyridin-1-yl)-2-fluoro-phenyl]-amide} 1-[(5-chloro-
pyridin-2-yl}-amide];

15 ' (2R.4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(S-chloro-
pyridin-2-yl)-amide]} 2-{ [2-fluoro-4-(2-oxo-thiazolidin-3-yl)-phenyl]-amide };

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarbox ylic acid 1-[{5-chloro-
pyridin-2-yl}-amide] 2-{ [2-fluoro-4-(3-methyl-2-oxo-piperidin-1-yi)-phenyl}-
amide};

20 (2R, 4R)-4-Methoxy-pyrrolidine-1,2-dicarbox ylic acid 1-[(5-chloro-
pyridin-2-yl)-dmide] 2-{ [2-fluoro-4-(2-ox0-3-sulfamoyl-2H-pyridin-1-yI)-
phenyl)-amide };

(2R,4R )-4-Methoxy-pyrrolidine-1,2-dicarbox ylic acid 1-[(5-chloro-
pyridin-2-yl)-amide] 2-{ [4-(2,5-dioxo-2,5-dihydro-pyrrol-1-yl)-phenyl)-amide ),

25 (2R 4R )-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{[4-(3-amino-2-
oxo-2H-pyridin-1-y})-2-fluoro-phenyl]-amide} 1 -[(5-chloro-pyridin-2-yl)-amide];

(2R,4R)-4-Methox y-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yl)-amide} 2~{[2-fluoro-4-(2-ox0-3-phenox y-2H-pyridin-1-yl)-phenyl}-
amide};

30 (2R ,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yl)-amide] 2-{ {4-(2,2-dimethyl-5-oxo-pyrrolidin- 1-yl)-2-fluoro-phenyl]-

amide);
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(2R,4R}-4-Methoxy-pyrroiidine-1,2-dicarbox ylic acid 1-[(5-chioro-
pyridin-2-yl)-amide) 2-{ (2-fluoro-4-(3-nitro-2-ox0-2B-pyridin-1 -yl)-phenyl]-
amide};

(2R,4R)-1-{4-{[1 ~(5-Chloro-pyridin-2-ylcarbamoy!)-4-methox y-

5 pyrrolidine-2-carbonyl}-amino)-3-fluoro-phen yI)-2-ox0-1,2-dihydro-pyridine-3-
carboxylic acid tert-butyi ester;

(2R.4R)-4-Methoxy-pyrrolidine- | .2-dicarboxylic acid 1-{(5-chloro-
pyridin-2-yl)-amide] 2-{ [4-(2,5-dioxo-pyrrolidin-1 -y})-phenyl}-amide};

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarbox ylic acid 2-{{4-(3-

10 benzothiazol-2*yl-2-ox0-2H-pyn'din-]~yl)-2-ﬂuoro—phcnyl]-amidc} 1-[(5-chloro-
pyridin-2-yl}-amide};

(2R 4R )-4-Methoxy-pyrrolidine-1,2-dicarbox ylic acid 2-{[4-(3-amino-4,6-
dimethyi-2-oxo-2H-pyridin-1 -y1)-2-fluoro-phenyl]-amide) 1 -[(5-chloro-pyridin-2-
yl)-amide];

15 (2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarbox ylic acid I-[(5-chloro-
pyridin-2-yl}-amide] 2-{ [4-(3—diethylaminomethy]-2-oxo-2H-pyridin-] -yl)-2-
fluoro-phenyl}-amide};

(2R ,4R)-4-Methoxy-pyrrolidine-1,2-dicarbox ylic acid 2-{[4-(3-
aminomethyl-2-oxo-2H-pyridin-1-yl)-2-fluoro-phen yl}-amide} 1-[(5-chloro-

20  pyridin-2-yl)-amide];

(2R,4R}-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1 -[(5-chloro-
pyridin-Z-yI)—arnide] 2- [2-ﬂuoro-4-(3-mcthyl-5-nitro-2-ox0—2H-pyridin-l-yl)-
phenyl}-amide};

(2R, 4R)-Acetic acid 1-(4-{[]—(5-ch]oro-pyridin-2—ylcarbamoyl)-4- .

25  methoxy-pyrrolidine-2-carbonyl])-amino) -3-flucro-phenyl)-2-oxo-1,2-dihydro-
pyridin-3-y] ester;

(2R 4R}-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(5-chloro-
pyridin-2-yl)-amide] 2-({ 4-[3-(cyclopentanecarbonyl-amino)-2-oxo-2H-pyridin-1-
yl-2-fluoro-phenyl ) -amide); |

30 (2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{ [4-(5-amino-3-
methyl-2-oxo-2H-pyridin-1-ylI)-2-fluoro-phen yl)-amide} 1-[(5-chloro-pyridin-2-
yl}-amide];




or a pharmaceutically acceptable salt thereof wherein 5 Gis H, halzg,MMm“6
(A -¢Co6)al kyl, halo(C -C6)al kyl, hydroxy(Cl -C6)al kyl, -CH20-(Cl-C6)alkyl,

- CHr C02( GYo@8hadoky| . - CH2- CONH2, or - CH2- CONH( C3- 06) al kylpcpiisindssR, CH

0O, NHor N, RIO and R11 are each independently H, -OH halo, alkyl,
hal oal kyl , -

-59.

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chioro-
pyridin-2-yl)-amide] 2-({ 2-fluoro-4-[2-ox0-3-(pyridin-4-ylcarbamoyl)-2H-
pyridin-1-yl]-phenyl }-amide);

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-

5  pyridin-2-yl)-amide] 2-{ [4-(3,5-dichloro-2-ox0-2H-pyridin- 1-y])-2-fluoro-
phenyl]-amide}; '

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{[4-(3-amino-5-
bromo-2-0x0-2H-pyridin-1-y!)-2-fluoro-phenylj-amide} 1 -[(5-chioro-pyridin-2-
yi)-amide);

10 (2R.4R)-4-Methoxy-pyrrolidine-1,2-dicarbox ylic acid 1-[(5-chloro-
pyridin-2-y!)-amide] 2-{[4-(3-cyano-2-ox 0-2H-pyridin-1-y1)-2-fluoro-phenyl]-
amidej; |

(2R 4R )-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yl)-amide] 2-{ {4-(3-cyano-2-0x0-5-phenyl-2H-pyridin-1-yl)-2-fluoro-

15  phenyl}-amide};

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(5-chloro-
pyridin-2-yl)-amide] 2-{ {4-(3-ethyl-6-methyl-2-ox0-2H-pyridin-1-y1)-2-fluoro-
phenyi}-amide};

(2R ,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-

20  pyridin-2-yl)-amide] 2-{[4-(3-cyano-4-dimethylamino-2-oxo-2H-pyridin-1-yl)-2-
fluoro-phenyl}-amide};

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yl)-amide] 2-{ [2-fluoro-4-(4-methy}-3-nitro-2-oxo-2H-pyridin-1-yl)-
phenyl]-amide};

25 (2R ,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yl)-amide] 2-1 [2-ﬂuoro-4-(5-nitro-2-oxo-3-triﬂuoromethy]-2l-l-pyﬁdin-
1-yl)-phenyl]-amide); _

(2R 4R )-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{ f4-(5-amino-6-
oxo-6H-[3,4"Ibipyridinyl-1-yl)-2-fluoro-phenyl]-amide ) 1-[(5-chloro-pyridin-2-

30 yl)}-amide];



10 NR8R9, -OR2, -CN, -CH20H, -CH2-NR3R4, aryl, nonocyclic heteroarﬁ',M‘“{2006
al kylaryl, -CH=O, -CH2OR2, -COR2, -C02R2, or -CONR3R4 or are taken

t oget her MWOPYMFIE0, =NOR2, =C(d -C6al kyl )2, or =CR2H, wi t RCTHBIMHGHT so
that when "---" is a bond, Rll is absent, and Xis CH or N, and R10 is H,
-OH, halo, alkyl, haloalkyl, -NR8R9, -OR2, -CN, -CH2OH, - CH2- NR3R4,

aryl, nonocyclic 15 heteroaryl, alkylaryl, -CH=0O -CH20OR2, -COR2, -CO2R2,

or - CONR3R4; -60-

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarbox ylic acid 2-{[4-(5-chloro-3-
nitro-2-0x0-2H-pyridin-1-yl)-2-flucro-phenyl])-amide} 1-[(5-chloro-pyridin-2-yi)-
amide];

(2R ,4R)-4-Methox y-pyrrolidine-1,2-dicarboxylic acid 2-{[4-(3-carbamoyl-

5  2-oxo-5-trifluoromethyl-2H-pyridin-1-yl)-2-fluoro-phenyl]}-amide]} 1-[(S-chloro-
pyridin-2-yl)-amide]; 7

(2R ,4R)-5-Bromo-1-(4-{[1-(5-chloro-pyridin-2-ylcarbamoyl)-4-methox y-
pyrrolidine-2-carbonyl}-amino}-3-fluoro-phenyl)-2-ox0-1,2-dihydro-pyridine-3-
carboxylic acid isobuty] ester;

10 (2R ,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{[4-(3-chloro-2-
oxo-5-trifluoromethyl-2H-pyridin-1-yl)-2-fluoro-phenyl}-amide} 1-[(5-chloro-
pyridin-2-yl)-amide}];

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{[4-(3-bromo-5-
chloro-2-oxo-2H-pyridin-1-yl)-2-fluoro-phenyl}-amide} 1-{(5-chloro-pyridin-2-

15 yl)-amide];

(2R ,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{{4-(5-bromo-3-
nitro-2-oxo-2H-pyridin-1-y1)-2-flucro-phenyl]-amide} 1-[(5-chloro-pyridin-2-yl)-
amide];

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-

20  pyridin-2-yl)-amide] 2-{ [2-fluoro-4-(3-nitro-2-oxo-S-trifluoromethyl-2H-pyridin-
1-yl)-phenyl]-amide);

.' (2R 4R )-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(5-chloro-
pyridin-2-yl)-amide] 2-{[2-fluoro-4-(5-methyl-3-nitro-2-oxo-2H-pyridin-1-yl)-
phenyl}-amide);

25 (2R 4R)-5-Chloro-1-(4-{ [1-(5-chloro-pyridin-2-ylcarbamoyl)-4-methoxy-
pyrrolidine-2-carbonyl]-amino )-3-flucro-phenyl)-2-oxo-1,2-dihydro-pyridine-3-
carboxylic acid methyl ester;

(2R 4R)-5-Chloro- 1-(4-{[1-(5-chloro-pyridin-2-ylcarbamoyl)-4-methoxy-
pyrrolidine-2-carbonyl]-amino }-3-fluoro-phenyl)-2-oxo-1,2-dihydro-pyridine-3-

30 carboxylic acid;




R2 and R2' are each independently H or (Cl-C6)alkyl; and R3 and R4 MAY 2006
each independently H (C -C6)al kyl, aral kyl, aryl, nonocyclic

het er oar Wyo Blligpjycar bonyl , aral koxycarbonyl, -SQal kyl, ofc/moneshs?
together to forma saturated or unsaturated 3 to 7 nenbered ring, 20 R12

and R13 are each independently H, halo, (Cl-C6)alkyl, or halo(C -
C6) al kyl, or (Cl-C6)al koxy; -61-

(2R,4R)-4-Methox y-pyrrolidine-1,2-dicarboxylic acid 2-{[4-(4-benzyloxy-
2-0x0-2H-pyridin-1-yl)-2-fluoro-phenyl}-amide} 1-[(5-chloro-pyridin-2-yl)-
amide];

(2R ,4R)-4-Methox y-pyrrolidine-1.2-dicarboxylic acid 2-{[4-(4-amino-5-

5  fluoro-2-oxo-2H-pyridin- 1-y})-2-fluoro-phenyl}-amide} 1-[(5-chloro-pyridin-2-
yl)-amide};

(2R, 4R)-4-Methox y-pyrrolidine-1,2-dicarboxyhic acid 1-[(5-chloro-
pynidin-2-yl)-amide] 2-{[2-fluoro-4-(5-nitro-2-oxo-2H-pyridin-1-yl)-phenyl]-
amide);

10 (2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chioro-
pyridin-2-yl)-amide] 2-{{2-fluoro-4-(6-methyl-3-oxo-3H-isoquinolin-2-yl)-
phenyl]-amide};

(2R 4R)-4-Methoxy-pyrrolidine- 1,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yl)-amide] 2-{[2-fluoro-4-(4-methyl-5-nitro-2-oxo-2H-pyridin-1-yl)-

15  phenyl]-amide};

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{[4~(5-
acetylamino-2-oxo-2H-pyridin-1-yl)-2-fluoro-phenyl}-amide} 1-[(5-chloro-
pyridin-2-yl)-amide];

(2R ,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-

20  pyridin-2-yl)-amide] 2-{[2-fluoro-4-(1-oxo-1H-isoquinolin-2-yl)-phenyl}-amide };

(2R 4R )-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{[4-(4-amino-2-
oxd—QH-pyridin-!i -yl}-2-fluoro-phenyl]}-amide) }-[(5-chloro-pyndin-2-yl}-amide};

(2R 4R )-4-Methox y-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yl}-amide] 2-{[2-fluoro-4-(6-ox0-6H-[3,4Tbipyridiny}-1-yl)-phenyl]-

25  amide);

(2R,4R)-4-Methox y-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yl)-amide] 2- {[2-fluoro-4-(3-oxo-3H-isoquinolin-2-yl)-phenyl}-amide} ;

(2R.4R)~4-Methox y-pyrrolidine-1,2-dicarboxylic acid 2-{[4-{4-bromo-2-
oxo-2H-pyridin-1-yl)-2-fluoro-phenyl]-amide} 1-[(5-chloro-pyridin-2-yl)-amide];

30 (2R.4R)-4-Methox y-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yI}-amide] 2-{[2-fluoro-4-(4-oxo-4H-furo[3,2-c]pyridin-5-yl)-phenyl]-

amide};
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(2R 4R )-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yl)-amide] 2-{[{2-fluoro-4-(1-ox0-1H-[2.6}naphthyridin-2-yl)-phenyl}-
amide};

(2R 4R )-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{[4-(5-bromo-2-

5  oxo-2H-pyridin-1-yl)-2-fluoro-phenyl}-amide) 1-[(5-chloro-pyridin-2-yl)-amide];

(2R ,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yi)-amide] 2-{[2-fluoro-4-(4-oxo0-4H-thieno[3,2-c]pyridin-5-y})-
phenyl}-amide);

(2R ,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-

10 pyridin-2-yl)-amide] 2-{[2-fluoro-4-(4-oxo0-1,4-dihydro-imidazo{4,5-c]pyridin-5-
yl)-phenyl]-amide]);

4,5-Dihydro-pyrazole-1,5-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]
5-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl}-amide };

3-Hydroxymethyl-4,5-dihydro-pyrazole-1,5-dicarboxylic acid 1-[(4-

15  chioro-phenyl)-amide} 5-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl}-phenyl]-amide};
5-Methyl-4,5-dihydro-pyrazole-1,5-dicarboxylic acid 1-{(4-chloro-
phenyl)-amide] 5- {[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyi}-amide};

3-Methox ymethyl-4,5-dihydro-pyrazole-1,5-dicarboxylic acid 1-[(4-
chloro-phenyl)-amide] 5-{[2-fluoro-4-(2-oxo-2H-pyridin-1-y!)-phenyl}-amide]};

20 4,5-Dihydro-pyrazole-1,5-dicarboxylic acid 1-[(5-chioro-pyndin-2-yl)-
amide] 5-{{2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl}-amide};

‘. 3-H ydrbx ymethyl-4.5-dihydro-pyrazole-1,5-dicarboxyiic acid 1-[(5-
chloro-pyridin-2-yl)-amide] 5-{{2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-
amide};

25 5-Methyl-4,5-dihydro-pyrazole-1,5-dicarboxylic acid 1-[(5-chloro-pyridin-
2-yl)-amide] 5-{{2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide};

3-Methoxymethyl-4,5-dihydro-pyrazole-1,5-dicarboxylic acid 1-[(5-
chloro-pyridin-2-yl)-amide] 5-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]}-
amide};

30 4,5-Dihydro-pyrazole-1,5-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]
5-{[4-(2-methyl-thiazol-4-yl)-pheny]]-amide};
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(2R 4R)-4-Methox y-2-methyl-pyrrolidine-1,2-dicarbox ylic acid 1-[(4-
chloro-phenyl)-amide} 2- {[2-fluoro-4-(2-oxo-piperidin-1-yl)-phenyl}-amide };

(2R 4R )-4-Methox y-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-[(3,4,5,6-tetrahydro-2H-[1,4'}bipyridinyl-4-ylmethyl)-amide];

(2R,4R)-4-Methox y-pyrrolidine-1,2-dicarboxylic acid 1-{{(4-chloro-
phenyl}-amide] 2-{[4-(2-dimethylaminomethyl-imidazol-1-yl)-2-fluoro-phenyl}-
amide};

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarbox ylic acid 2-{[2-chloro-4-(2-
0x0-2H-pyridin-1-yl)-phenyl]-amide ) 1-[(4-chloro-phenyl}-amide];

(2R 4R}-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{[2-chioro-4-(2-
oxo-2H-pyridin- 1-yl)-phenyl])-amide } 1-[(5-chloro-pyridin-2-y})-amide};

(2R 4R)-4-Methyl-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-pheny])-
amide] 2-{[2-fluoro-4-(2-o0xo0-2H-pyridin- 1-yl)-phenyl}-amide};

(2R ,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{{2-fluoro-4-(2-methylamino-imidazol-1-yl)-phenyl]-amide};

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yl})-amide] 2-{[2-fluoro-4-(2-isopropyl-imidazol-1-yl)-phenyl]-amide};

(2R ,4R}-4-Methox y-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide]} 2-{[4-(2-ethyl-imidazol-1-yl}-2-fluoro-phenyl})-amide};

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-
pynidin-2-yl)-amide] 2-{[4-(2-ethyl-imidazol-1-yl)-2-fluoro-phenyl}-amide );

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(2-isopropyl-imidazol-1-yl)-phenyl}-amide};

(2R,4R}-2-Ethyl-4-methox y-pyrrolidine-1,2-dicarboxylic acid 1-[(4-
chloro-phenyl)}-amide] 2-{[2-fluoro-4-(2-oxo-piperidin-1-yl)-phenylj-amide};

4-Methoxy-2-methoxymethyl-pyrrolidine-1,2-dicarboxylic acid 1-[(4-
chloro-phenyl)-amide] 2- { [2-fluoro-4-(2-oxo-piperidin-1-yl)-phenyl}-amide);

2-Hydroxymethyl-4-methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-
chloro-phenyl}-amide] 2-{[2-fluoro-4-(2-oxo-pipenidin-1-yl)-phenyl}-amide ) ;

{ 1-(4-Chloro-phenylcarbamoyl)-2-[2-fluoro-4-(2-oxo-piperidin-1-yl)-
phenylcarbamoyl]-4-methoxy-pyrrolidin-2-yl}-acetic acid methy} ester;
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{ 1-(4-Chloro-phenylcarbamoyl)-2-{2-fluoro-4-(2-oxo-piperidin-1-y1)-
phenylcarbamoyl]-4-methoxy-pyrrolidin-2-yl}-acetic acid;

4-Hydroxymethyl-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chioro-pheny])-
amide] 2-{[2-fluoro-4-(2-oxo-piperidin-1-y})-phenyl}-amide);

{ 1-(4-Chloro-phenylcarbamoyl)-5-[2- fluoro-4-(2-oxo-piperidin-1-yI)-

pphenylcarbamoyl]-pyrrolidin-3-yl}-acetic acid;

{ 1-(4-Chloro-phenylcarbamoyl)-5-[2-fluoro-4-(2-oxo-piperidin-1-yl)- '
phenylcarbamoyl)-pyrrolidin-3-yl j-acetic acid methy] ester;

(2R 4R)-4-Ethyl-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-{[2-fluoro-4-(2-oxo-2H-pyridin- 1-yl)-phenyl}-amide);

(2R,4R)-4-Isopropy1-pynolidinc- 1,2-dicarboxylic acid 1-{{(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl}-amide};

(2R 4R )-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(3-fluoro-2-oxo-2H-pyridin-1-yl)-phenyl]-amide};

(2R ,4R)-4-Methox y-pyrrolidine-1,2-dicarboxylic acid i-[(5-chloro-
pyridin-2-yl)-amide] 2-{[2-fluoro-4-(3-fluoro-2-oxo0-2H-pyridin-1-yl)-phenyl)-
amide};

(2R 4R )-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{[4-(3-chloro-2-
oxo-2H-pyridin-1-yl)-2-fluoro-phenyl}-amide} }-[(5-chloro-pyridin-2-yl)-amide};

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{[4-(3-chloro-2-
oxo0-2H-pyridin-1-yl}-2-fluoro-phenyl}-amide} 1-[(4-chloro-phenyl)-amide];

(2R ,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{[4-(3-bromo-2-
oxo-2H-pyridin-1-yl)-2-fluoro-phenyl}-amide} 1-[(4-chloro-phenyl)-amide];

(2R,4R)—4§Mcthox y-pyrrolidine-1,2-dicarboxylic acid 2-{[4-(3-bromo-2-
oxo-2H-pyridin-1-yl})-2-fluoro-phenyl)-amide} 1-[(5-chioro-pyridin-2-yl)-amide];

(2R 4R )-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(3-iodo-2-ox0-2H-pyridin-i-yl)-phenyl}-amide);

(2R,4R})-4-Methoxy-pyrrolidine-1,2-dicarbox ylic acid 1-[(5-chloro-
pyridin-2-yl)-amide] 2-{[2-fluoro-4-(3-iodo-2-oxo0-2H-pyridin-1-yl)-phenyl}-

amide};
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(2R ,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yl}-amide] 2-{[4-(3-ethyl-2-ox0-2H-pyridin-1-yl}-2-fluoro-phenyl]-
amide}; and

(2R ,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chioro-
phenyl)-amide] 2-{[4-(3-ethyl-2-0x0-2H-pyridin-] -yl)-2-fluoro-phenyl}-amide;

a pharmaceutically acceptable salt thereof.

The invention is also directed to 2 compound which is:

(2R.4R) 4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(2-oxo-piperidin-1-yI}-phenyl]-amide};

(2R ,4R) 4-Ethoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-{[2-fluoro-4-(2-ox0-2H-pyridin-1-yl)}-phenyl]-amide};

(2R, 4R) 4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-
phenyl)-amide] 2-{{2-fluoro-4-(2-ox0-2H-pyridin-| -yl)}-phenyl]-amide};

(2R ,4R) 4-Methoxy-pyrrolidine-1,2-dicarboxylic acid i-[(5-chloro-
pyridin-2-yl)-amide] 2-{[2-fluoro-4-(2-oxo-2H-pyridin-1 -yl)-phenyl}-amide};

(2R ,4R) 4-Methoxy-pyrrolidine-1,2-dicarboxylic acid ]-[(4—chloro-
phenyl)-amide] 2-{(2-ox0-2H-[1,3']bi pyridiny}-6'-yl)-amide];

(2R,4R) 4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{ [2-ﬂuoro-4-(3-methoxy-2-ox0-2H-pyﬁdin-1-yl}-phenyl]-
amide};

(2R,4R) 4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-
phenyl)-amide] 2-{[4-(3-methy]-2-0x o0-2H-pyridin-1-yl)-phenyl]}-amide};

(2R,4R) 4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{ [2-fluoro-4-(2-methyl-imidazol-1-yl)-phenyl}-amide];

(2R, 4R) 4-Methoxy-pyrrolidine-1,2-dicarboxylic acid i-[(4-chioro-
phenyl)-amide] 2-[(4-dimethylcarbamoy}-2-fluoro-phenyl)-amidel];

(2R,4R) 4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(5-methyl-pyrazol-1-yl)-phenyl]-amide};

(2R,4R) 4,5-Dihydro-pyrazole-1,5-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 5-[(3-fluoro-2"-suifamoy!l-biphenyl-4-yl)-amide];
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(2R ,4R) 4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide]} 2-[(2-fluoro-4-pyrazol-1-yi-phenyl}-amide];

(2R ,4R) 4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(pyrrolidine-1-carbonyl)-phenyl]-amide|;

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(2-oxo-piperidin-1-yl)-phenyl}-amide};

(2R ,4R)-4-Methoxy-pyrrolidine-1,2-dicarbox ylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide};

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid J-{(5-chloro-
pyridin-2-yl}-amide] 2-{ [2-fluoro-4-(2-oxo0-2H-pyridin-1-yl)-phenyl)-amide);

(2R ,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[4-(3-methyl-2-oxo-2H-pyridin-1-yl)-phenyl]-amide};

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarbox ylic acid 1-[{4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(2-methyl-imidazoi-1-yl)-phenyl}-amide};

{2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-[(2-ox0-2H-[1,3Tbipyridinyl-6'-yl)-amide];

(2R.,4R)-4-Ethoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyi}-amide};

(2R, 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide) 2-[(4-dimethylcarbamoyl-2-fluoro-phenyl)-amide];

' (2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-

ph—enyl)-amide] 2-{[2-fluoro-4-(5-methyi-pyrazol-1-y])-phenyl]-amide};

5-Methyl-4,5-dihydro-pyrazoie-1,5-dicarboxylic acid 1-[{(4-chloro-
phenyl)-amide] 5-[(3-fluoro-2'-sulfamoyl-biphenyl-4-yl)-amide];

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(4-methyl-2-oxo-2H-pyridin-1-yl)-phenyl}-amide};

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(3-methyl-2-oxo-2H-pyridin-1-yl)-phenyl}-amide };

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{[2-chloro-4-(2-
oxo-2H-pyridin-1-yl)-phenyl)-amide]) 1-[(4-chloro-phenyl)-amide];

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[2-methyl-4-(2-oxo-2H-pyridin-1-yl)-phenyl}-amide} ;




X' is CH2, CH O, NHor N, 5 RIO and R' are each independently H, - HAY 2006
hal o, a: kyI,h hal oal kyl , - NR8R9, -0OR2, -CN, -CH2OH, -CH2-NR3R4, aryl,
nonocyclic heteroaryl, alkylaryl, -CH=O -CH20OR2, -COR2, p;

or - CONRSR¥OB#GPY taken together to form =0, =NOR2, :C(Cf-cgéﬁ'ﬁ?;?z,

=CR2H, with the proviso that when " --- " is a bond, R' is absent, and
Xnis CHor N, and R10 is H, -OH hal o,
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(2R 4R)-4-Methoxy-pyrrolidine- 1,2-dicarboxylic acid 1-[(4-chloro-
phcny])-amide] 2-{{2-fluoro-4-(6-methyl-2-oxo-2H-pyridin-1-yl)-phenyl}-amide}

(2R 4R)-4-Methox y-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yl)-amide] 2-{[2-fluoro-4-(3-methyl-2-o0x0-2H-pyridin-1-yi)-phenyl]-

5 amide};

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[{5-chloro-
pyridin-2-yl)-amide] 2-{ [2-fluoro-4-(5-methyl-2-oxo0-2H-pyridin-1-yl)-phenyl]-
amide};

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-

10 phenyl)-amide] 2-{[2-l uoro-4-(5-methyl-2-oxo-2H-pyridin-1-y!)-phenyl]-amide},

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(5-chioro-
pyridin-2-yl)-amide] 2-{ [2-fluoro-4-(4-methyl-2-oxo-2H-pyridin-1-y1)-phenyl}-
amide; |

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-

15  phenyl)-amide] 2.1[4-(2,5-dihydrom-pyyrole-1-carbony})-2-fluoro-phenyl-
amide};

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chioro-
phenyl)-amide] 2-{[4-(2,5-dihydrom-pyyrole-1 -carbonyl)-phenyl-amide };

(2R ,4R)-4-Methoxy-pymrolidine-1,2-dicarboxylic acid 1-[(4-chloro-

20  phenyl)-amide] 2-{ (4-(2-methyl-5-oxo-pyrrolidin-] -yl)-phenyl]}-amide];

(2R ,4R)-4-Methoxy-pyrrolidine-1,2-dicarbox ylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[4-(2,5-dihydro-pyrrole-1 -carbonyl)-phenyl]-amide};

(2R ,4R)-4-Methoxy-pyrrolidine-1,2-dicarbox ylic acid 1-[(4-chloro-
phenyl)-amide] 2-{ [2-fluoro-4-(4-methyl-2-oxo-2B-pyridin-1 -yl)-phenyl]-amide};

25 (2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[4-(2,5-dihydro-pyrrole-1 -carbonyl)-2-flucro-phenyl}-amide);

(2R 4R)-4-Methoxy-pyrrolidine- 1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{ [4-(2-methyl-5-oxo-pyrrolidin-1-y1)-phenyl}-amide};

(2R, 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-

30 phenyl)-amide] 2-{[4-(2,5-dihydro-pyrrole-) -carbonyl)-phenyl]-amide};

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-

phenyl)-amide] 2-{ [2-fluoro-4-(4-methy}-2-oxo-2H-pyridin-1-yl)-phenyl]-amide};




10 alkyl, haloalkyl, -NR8R9, -OR2, -CN, - CH20H, - CH2- NR3R4, aryl, 20 MAY2006
nmonocyclic heteroaryl, alkylaryl, -CHO -CH0R2, -COR2, -CQ2R2, or

- CONR3R4; WM " are each independently H or (Cl-C6)al REFIBeME7R3 and
R4 are each independently H, (C3-C6)alkyl, aralkyl, aryl, nonocyclic

het er oaryl, al koxycarbonyl, aral koxycarbonyl, -SQal kyl, or joined 15
together to forma saturated or unsaturat eg68§ to 7 nmenbered ring;

(2R ,4R)-4-Methox y-pyrrolidine-1,2-dicarbox ylic acid 1-[(4-chloro-
phenyl)-amide] 2-{ [4-(2,5-dihydro-pyrrole-1-carbonyl)-2-ﬂuoro-phcnyl]-amidc]

or a pharmaceutically acceptable salt thereof.

5 The invention is also directed 1o a pharmaceutical composition comprising

a compound of formula I admixed with a carrier, diluent, or excipient.

The invention is also directed to a method for preventing or treating acute,
subacute, and chronic thrombotic disorder in a mammal is comprising
10 administering to 2 mammal in need thereof a therapeutically effective amount of a

compound of any of formulas I-X.

The invention is also directed to a method of inhibiting Factor Xa in a
mammal, comprising administering to a mammal in need of Factor Xa inhibition a

15  Factor Xa inhibition amount of a compound of any of formulas I-X.

The invention is also directed to a process for preparing a compound of

Formula I compnising:

(a) reacting an amino acid of formula [A
1

G
HN— OH

20 o 1A

with a reagent capable of placing a protecting group P' on the amino group of an

amino acid to form a protected amino acid given by formula IB:
1

N



R12 and R13 are each independently H, halo, (Cl-C6)alkyl, or hal o( G?MAY 2006
C6) al kyl, or (Cl-0C6)al koxy; R14 and R15 are each independently H, halo,

al kyl, orwigalsaakdqyl , or NRBRO wherein R8 and RO are as depdtiashifuqis7R3

and R4; 20 X and Y are each independently C or N, provided that when one

of Xor Y is N R14 or
-69-

wherein P! is a protecting group and W1 is the same as defined above;

(b)  converting the acid moiety in the compound of formula IB to a acid

5  halide;

(c) reacting the acid halide with a haloaniline or a haloamino-

heterocycle to form a compound having formula IC:
W1

L\ H
P'—N— N

\A
AN

Zy

10 IC

wherein Z] is a halogen and A is as defined above:

(d)  coupling the compound of formula IC with a compound H-B to
15  give a compound having formula ID:
1
N\
P’—Nl

H
N
\A

N

D

{e)  removing the protecting group from Compound ID and reacting
20 the resulting acid moiety with a C-isocyanate to form a compound of the

invention.



. : 29 MAY 2006
R15 is absent at that position; and Yn is CH2, CH(Cl-C6al kyl), NH, or

N(Cl-C6 al kyl); and R18 is H (Cl-C6)al kyl, hydroxynethyl,
CH2O ( C1- @@) adikagd12 or NR3R4. 25 What is al so provided i s apconpaurdsof
Forrmula 1 X 29 MAY 2006
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DETAILED DESCRIPTION OF THE INVENTION
The following definitions are used, unless otherwise described: halo is
fluoro, chloro, bromo, or iodo. Alkyl, alkoxy, alkenyl, alkynyl, etc. denote both
straight and branched groups; but reference 1o an individual radical such as
5  "propyl” embraces only the straight chain radical, a branched chain isomer such as

"isopropyl” being specifically referred to,

The term “alkyl” as used herein refers to a straight or branched
hydrocarbon of from ! to 11 carbon atoms and includes, for example, methyl,

10 ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, isobutyl, zerr-butyl, n-pentyl,
n-hexyl, and the like. The alkyl group can also be substituted with one or more of
the substituents selected from Jower alkoxy, lower thioalkoxy, halogen, nitro,
cyano, oxo, thio, -OH, -SH, -F, -CF3, -OCF3, -NO», -CO2H, -CO»(C;-Cg)alkyl,

—0,
-NH3, -NH(Cj-Cg)alkyl, —0> , —CONRBERI, or -N(C-Cgalkyl)s. Preferred
15  alkyl groups have from 1 to 6 carbon atoms (C,-Cg alkyl).

The term “(C,~-Cg)alkyl” as used herein refers to a subset of alkyl which
means a straight or branched hydrocarbon radical having from 1 to 6 carbon atoms
and includes, for example, methyl, ethyl, n-propyl, isopropyl, n-buty}, sec-butyl,

20  isobutyl, rerr-butyl, n-pentyl, n-hexyl, and the like. Sometimes herein lower alkyl
is referred to as “C1-Cgalkyl.”

The term “(C,;-C¢)hydroxyalkyl” or “hydroxy(C;-C¢)alkyl” as used herein
means a straight or branched alcohol having from 1 to 6 carbon atoms and

25  includes, for example, hydroxymethyl, hydroxyethyl, hydroxy-propyl and the like.

The term **(C2-Cg)alkenyl” means a straight or branched unsaturated
hydrocarbon radical having from 2 to 6 carbon atoms and includes, for example,

ethenyl, 2-propenyl, 1-butenyl, 2-butenyl, 1-pentenyl, 2-pentenyl, 3-methy)-3-
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butenyl, 1-hexenyl, 2-hexenyl, 3-hexenyl, 3-heptenyl, l-octenyl, 1-nonenyl, 1-

decenyl, 1-undecenyl, 1-dodecenyl, and the like.

The term “alkylene” as used herein refers to a divalent group derived from
a straight or branched chain saturated hydrocarbon having from 1 to 10 carbon
atoms by the removal of two hydrogen atoms, for example methylene, 1,2-
ethylene, 1,1-ethylene, 1,3-propylene, 2,2- dimethylpropylene, and the like. The
alkylene groups of this invention can be optionally substituted. The alkylene
group can also be substituted with one or more of the substituents selected from
lower alkyl, lower alkoxy, lower thioalkoxy, halogen, nitro, cyano, oxo, thio,
-OH, -SH, -F, -CF3, -OCF3, -NO3, -COzH, -CO2C1-Cg alkyl, -NHj, -NH)C;-

-0

Cg)alkyl, =0 , ~CONRSER?, or -N(C;-Cgalkyl). Preferred alkylene

groups have from 1 to 6 carbon atoms (C1-Cg alkyD).

The term “heteroatom” as used herein represents oxygen, nitrogen, or
sulfur (O, N, or S) as well as sulfoxyl or sulfonyl (SO or SO3), unless otherwise
indicated. It is to be understood that alkyl chains interrupted by one or more
heteroatoms means that a carbon atom of the chain is replaced with a heteroatom
having the appropriate valency. Preferably, an alky] chain is interrupted by I 10 4
heteroatoms and that two adjacent carbon atoms are not both replaced. Examples
of such groups include methoxymethyl, 3-thiomethylpropyl, and 2-
thiomethoxyethoxymethyl.

The term “hetero(C;-Ce)alkyl” as used herein, refers to an alkyl group that
includes one or more heteroatoms such as oxygen, sulfur, or nitrogen {with
valence completed by hydrogen or oxygen) in the carbon chain or terminating the

carbon chain.

The term “hydrocarbon chain”™ as used herein refers to a straight

hydrocarbon of from 2 to 6 carbon atoms. The hydrocarbon chain is optionally



PCT/ 1B02/ 04757 or a pharnmaceutically acceptable salt thereof Merele%Yzoos

---"is a bond or is absent; Zis CGH, Chalo, C(C-C6)alkyl,
C- hal o( Cl YEB¥He4e912, C- (Cl1- CG) al koxy, or NN Gis H, halo, PCIHmyluI?.kfyl,

hal o( C1- 08) al kyl, hydroxy(Cl - C8)al kyl, -CH2O (CL- C8) al kyl ,
- CH2- CO2( Cl - C6) al kyi, - CH2- CONH2, or - CH2- CONH( Cl -
-72-

substituted with one or more substituents selected from lower alkyl, lower alkoxy,
Jower thioalkoxy. halogen, nitro, cyano, oxo, thio, -OH, -SH, -F, -CF3, -OCF3,
—0,

-NO», -CO2H, -CO»(Cy-Cg)alkyl, -NHp, -NH(C)-Cg)alkyl, —0

—CONRB8RY, or -N(C}-Cgalkyi)s.

The term “hydrocarbon-heteroatom chain” as used herein refers to a
hydrocarbon chain wherein one or more carbon atoms are replaced with a
heteroatom. The hydrocarbon-heteroatom chain is optionally substituted with one
or more substituents selected from lower alkyl, lower alkoxy, lower thioalkoxy,

—O
10 halogen, nitro, cyano, oxo, thio, —0  -OH, -SH, -F, -CF3, ~OCF3, -NO2,
-CO5H, -COx(C1-Ce)alkyl, -NH3, -NH(C}-Cg)alkyl, -CONRBRY, or -N(C}-
Cgalkyl)a.

The term “heteroalkylene” as used herein, refers to an alkylene radical as
15  defined above that includes one or more heteroatoms such as oxygen, suifur, or
nitrogen (with valence completed by hydrogen or oxygen) in the carbon chain or

terminating the carbon chain.

The term “(C3-C7)cycloalkyl” means a cyclopropyl, cyclobutyl,
20  cylopentyl, cyclohexyl, or cycloheptyl ring, respectively. The (C3-Cy)cycloalkyl
ring may be optionally substituted with one or more substituents selected from

lower alkyl, lower alkoxy, lower thioalkoxy, halogen, nitro, cyano, oxo, thio,
—0

—o> ,-OH, -SH, -F, -CF3, -OCF3, -NO», -CO5H, -CO2(C-Cg)alkyl, -NHa,

NH(C1-Cg)alkyl, -CONR8R®, or -N(C;-Cgalkyl)s.

The term “halo(C;-Cg)alkyl” as used herein means a Jower alkyl radical, as

defined above, bearing at least one halogen substituent, for example,




C6)al kyl; 10 Xn is CH2, CH, NHor N, R1I0O and R' are each independer?t"l"@"“l'—l,z006
-OH, halo, alkyl, haloal kyl, - NR8R9, -0OR2,-CN, -CH2OH, -CH2-NR3R4, aryl,
monocycl i ¢ohBlgéaryl ., alkylaryl, -CH=O, -CH20R2, -COR2, pcufizunyb
-CONR3R4 or are taken together to form =0, =NOR2, =C(d -C6al kyl)2, or
=CR2H, with the proviso that
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chloromethyl, fluoroethyl, or trifluoromethyl, and the like. Haloalkyl can also
“include perfluoroalkyl wherein all hydrogens of a loweralkyl group are replaced

with fluorides.

5 The term “heterocycle”™ or “heterocyclo™ means a saturated or unsaturated
mono- or polycyclic (i.e. bicyclic) fused, bridged, or spiro bicyclic heterocyclic
ring system ring incorporating one or more (i.e. 1-4) heteroatoms selected from
N, O, and S. It is to be understood that a heterocycle is optionally substitmed with
-OH, -O(alkyl), SH, S(alkyl), amine, halogen, acid, ester, amide, amidine, alkyl

10 ketone, aldehyde, nitrile, fluoroalkyl, nitro, sulphone, sulfoxide or Cl-6 alkyl.
Monocyclic heterocyclic rings contain from about 3 to 12 ring atoms, with from 1
todS hetcroatonis selected from N, O, and S, and preferably from 3 to 7 member
atoms, in the ring. Bicyclic heterocyclics contain from 7 to 17 member atoms,
preferably 7 1o 12 member atoms, in the ring. Bicyclic heterocyclics contain from

15  about 7 to about 17 ring atoms, preferably from 7 1o 12 ring atoms. Bicyclic
heterocyclics rings may be fused, spiro, or bridged ring systems. Any of the
heterocycles may be substituted with up to three groups as selected from the

substitutions provided for alkyl.

20 Examples of heterocyclic groups include cyclic ethers (oxiranes) such as
ethyleneoxide, tetrahydrofuran, dioxane, and substituted cyclic ethers, wherein the
substituents are those described above for the alkyl and cycloalkyl groups. Typical
suﬁstimled cyclic ethers include propyleneoxide, phényloxiranc (styrene oxide),
cis-2-butene-oxide (2,3-dimethyloxirane), 3-chlorotetrahydrofuran, 2,6-dimethyl-

25 1,4-dioxane, and the like. Heterocyclo groups containing nitrogen are groups such
as pyrrolidine, piperidine, pyridin-2-one, piperazine, tetrahydrotriazine, '
tetrahydropyrazole, and substituted groups such as 3-aminopyrrolidine, 4-
methylpiperazin-1-yl, and the like. Typical sulfur containing heterocycles include
tetrahydrothiophene, dihydro-1,3-dithiol-2-yl, and hexahydrothiepin-4-yl. Other

30 commonly employed heterocycles include dihydro-oxathio]-zt—yl; tetrahydro-
oxazolyl, tetrahydro-oxadiazolyl, tetrahydro-dioxazolyl, tetrahydro-oxathiazolyl,

hexahydrotriazinyl, tetrahydro-oxazinyl, morpholinyl, thiomorpholinyl,




15 when "---" is a bond, R11 is absent, and Xn is CH or N, and R10 %%Mﬁ,yzom
-OH, halo, alkyl, haloalkyl, -NR8R9, -0OR2, -CN, -CH2OH, -CH2-NR3R4,
aryl, nonwewslit12 het eroaryl, alkylaryl, -CH=O, -CH20R2, QaR2IBROIER2, or
-CONR3R4; R2 and R2, are each independently H or (Cl-C6)al kyl; and R3 and
R4 are each independently H, (Cl-C6)alkyl, aralkyl, aryl, 20 nonocyclic
het eroaryl, al koxycarbonyl, aral koxycarbonyl, -S02al kyl, or joined
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tetrahydropyrimidinyl, dioxolinyl, octahydrobenzofuranyl,
octahydrobenzimidazolyl, and octahydrobenzothiazolyl. For heterocycles

containing sulfuor, the oxidized sulfur heterocycles containing SO or SO groups

are also included. Examples include the sulfoxide and sulfone forms of

5 tetrahydrothiophene. Examples of unsaturated heterocyclic groups include
pyridones (1-H pyridin-2-ones), pyrimidones (1H pyrimidin-2-one, 1H pyrimidin-
4-one), pyrazones (1H pyrazin-2-ones), pyridazones (1H pyridazin-3-one),
dihydropyrroles, dihydro- and tetrahydro pyridines and the like, as well as any
unsatorated heterocyclic groups specifically disclosed herein.

10
The term “ary]” as used herein refers to an aromatic ring which is

unsubstituted or optionally substituied by 1 to 4 substituents selected from lower

alkyl, lower alkoxy, lower thicalkoxy, halogen, nitro, cyano -OH, -SH, -F, -CFj3,

-OCF3, -NO3, :z> -CO,H, -CO5(C1-Cg)alkyl, -NHz, -NH(C}-Cg)alkyl,

15 -CONRS8RY, -, SOsalkyl, -SO)NH3, or -N(Cj-Cgalkyl)y. Examples include, but
are not limited to phenyl, 2-chiorophenyl, 3-chlorophenyl, 4-chlorophenyl, 2-
methylphenyl, 3-methylphenyl, 4-methylphenyl, 2-methoxyphenyl, 3-
methoxyphenyl, 4-methoxyphenyl, 2-chloro-3-methylphenyl, 2-chloro-4-
methylphenyl, 2-chloro-5-methylphenyl, 3-chioro-2-methylphenyl, 3-chloro-4-

20  methylphenyl, 4-chloro-2-methylphenyl, 4-chloro-3-methylphenyl, 5-chloro-2-
methylphenyl, 2,3-dichlorophenyl, 2,5-dichlorophenyl, 3,4-dichiorophenyl, 2,3-
dimethylphenyl, 3,4-dimethyiphenyl, thienyl, furanyl, pyrrolyl, pyridyl, pyrimidyl,
imidazoyl, pyrazinyl, oxazolyl, thiazolyl, naphthyl, benzothienyl, benzofuranyl,

indolyl, quinolinyl, isoquinolinyl, and quinazolinyl, and the like.

The term *(C4-Cr)heterocycloalkenyl” refers to a subset of unsaturated

heterocyclo, examples of which are provided above.

The term “aralkyl” as used herein refers to an alkyl radical to which is

30 appended an aryl group. Representative arylalkyl groups include benzyl,




together to forma saturated or unsaturated 3 to 7 nmenbered ring; 29 MAY, 2006
2006 WD 113/1145912 -17 PCT/ 111021114757 R12 and R13 are each

i ndependegid ¥3fisyfial 0o (C -CB)alkyl, or halo(d PCT/IBU2/04757
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phenylethyl, hydroxybenzyl, fluorobenzyl, fluorophenylethyl, and the like. The

arylalkyl groups of this invention can be optionally substituted.

The term “arylene™ as used herein refers 1o a divalent group derived from
5 an aromatic ring. The arylene group can also be substituted with one or more of

the substituents listed above for aryl.

The term “heteroaryl” means an aromatic cyclic or fused polycyclic ring
system having from 1 to 8 heteroatoms selected from N, O, and S. The heteroaryl
10  groups or fused heteroaryl groups may be unsubstituted or substituted by i to 3
substituents selected from those described above for alkyl, alkenyl, and alkynyl,

for example, cyanothieny! and formylpyrrolyi.

Typical heteroaryl groups include 2- or 3-thienyl, 2- or 3-furyl, 2- or
15 3-pyrrolyl, 2-, 4-, or 5-imidazolyl, 3-, 4-, or 5-pyrazolyl, 2-, 4-, or 5-thiazolyl, 3-,
4-, or 5-isothiazotyl, 2-, 4-, or 5-oxazolyl, 3-, 4-, or 5-isoxazolyl, 3- or
5-1,2,4-triazolyl, 4- or 5-1,2,3-triazolyl, tetrazolyl, 2-, 3-, or 4-pyridyl, 3- or 4-
pyridazinyl, 3-, 4-, or 5-pyrazinyl, 2-pyrazinyl, 2-, 4-, or 3-pyrimidinyl.

20 Aromatic fused heteroaryl groups of from 8 to 20 atoms include but are
not limited to 1-, 2-, 3-, 5-, 6-, 7-, or 8-indolizinyl, 1-, 3-, 4-, 5-, 6-, or 7-
isoindolyl, 2-, 3-, 4-, 5-, 6-, or 7-indolyl, 2-, 3-, 4-, 5-, 6-, or 7-indazolyl, 2-, 4-, 5-,
6-, 7-, or 8-purinyl, 1-, 2-, 3-, 4-, 6-, 7-, 8-, or 9-quinolizinyl, 2-, 3-, 4-, 5-, 6-, 7-,
or 8-quinoliyl, 1-, 3-, 4-, 5-, 6-, 7-, or 8-isoquinoliyl, 1+, 4-, 5-, 6-,7-, or 8-

25  phthalazinyl, 2-, 3-, 4-, 5-, or 6-naphthyridinyl, 2-, 3-, 5-, 6-, 7-, or 8-quinazolinyl,
3-, 4-, 5-, 6-, 7-, or 8-cinnolinyl, 2-, 4-, 6-, or 7-pteridinyl, 1-, 2-, 3-, 4, 5-, 6-, 7-,
or 8-4aH carbazolyl, 1-, 2-, 3-, 4-, 5-, 6-, 7-, or B-carbzaolyi, 1-, 3-, 4-, 5-, 6-, 7-,
8-, or 9-carbolinyl, 1-, 2-, 3-, 4-, 6-, 7-, 8-, 9-, or 10-phenanthridinyl, 1-, 2-, 3-, 4-,
5-, 6-, 7-, 8-, or S-acridinyi, 1-, 2-, 4-, 5-, 6-, 7-, 8-, or 9-perimidinyl, 2-, 3-, 4-, 5-,

30 6, 8-, 9-, or 10-phenathroliny}, 1-, 2-, 3-, 4-, 6-, 7-, 8-, or 9-phenaziny}, i-, 2-, 3-,
4-,6-, 7-, 8-, 9-, or 10-phenothiazinyl, 1-, 2-, 3-, 4-, 6-, 7-, 8-, 9-, or 10-
phenoxazinyl, 2—, 3—, 4-, 5—, 6—, or 1-, 3-, 4, 5-,6-,7-, 8-,9-, 0r 10-




C6) ai kyl, or (Cl-C6)al koxy; Rl14 and R s are each independently H, hzgl%‘f‘rm%
al l(;y:?4 ogv?iz)il o;l kyl, or NRBRO wherein R8 and RO are as defined for R3

an P _Wyuare each independently C or N, provided ne

of Xor Y Is N Rl4 or R15 is absent at that position; pr%hgf{!’lﬁ%-f)
are each independently CH CRs or N, and
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benzisoginolinyl, 2-, 3-, 4-, or thieno[2,3-b}furanyl, 2., 3-, 5-,6-,7-,8,9-, 10-, or
11-7H-pyrazino[2,3-c]Jcarbazolyl.2-, 3-, 5-, 6-, or 7-2H-furo[3,2-b)-pyranyl, 2-, 3-,
4-, 5-, 7-, or 8-5H-pyrido[2,3-d)-0-oxazinyl, 1-, 3-, or 5-1H-pyrazolo[4,3-d}-
oxazolyl, 2-, 4-, or 5-4H-imidazo[4,5-d)tmazolyl, 3-, 5-, or 8-pyrazino[2,3-

5  dlpyridazinyl, 2-, 3-, 5-, or 6-imidazo[2,1-b]thiazolyl, 1-, 3-, 6-, 7-, 8-, or 9-
furo[3,4-c]cinnolinyl, 1-, 2-, 3, 4-, 5-, 6-, 8-,9-, 10, or 11-4H-pyrido[2,3-
cJcarbazolyl, 2-, 3-, 6-, or 7-imidazo[1.2-b][1,2,4]triazinyl, 7-benzo[b)thienyl, 2—
, 4—, 5—, 6—, or 7-benzoxazolyl, 2—, 4—, 5—, 6—, or 7-benzimidazolyl, 2—,
4—, 5—, 6—, or 7-benzothiazolyl, 1-, 2-, 4-, 5-, 6-, 7-, 8-, or 9-benzoxapinyl, 2-,

10 4-,5-, 6-, 7-, or 8-benzoxazinyl, 1-, 2-, 3-, 5-, 6-, 7-, 8-,9-,10-, or | 1-1H-
pymolo[1,2-5][2]benzazapinyl. Typical fused heteroary] groups include, but are
not limited to 2—, 3—, 4—, 5—, 6—, 7—, or 8-quinolinyl, 1—, 3—, 4—, 5—,
6—, 7—, or 8-isoquinolinyl, 2—, 3-—, 4—, 5—, 6—, or 7-indolyl, 2—, 3—, 4—
5—, 6—, or 7-benzo{b]thienyl, 2—, 4—, 5—, 6—, or 7-benzoxazolyl, 2—, 4—,
15 55—, 6—, or 7-benzimidazolyl, 2—, 4—, 5—, 6—, Or 7-benzothiazolyl.

Other heteroaryl groups include the following groups wherein * "V Vwv®
indicates the point of attachment, and any of which may be substituted as provided

! N

. N N
\ \ .
(W N P

20
The term “monocyclic heteroarylene” as used herein refers to a divalent

group derived from a monocyclic heteroaryl. The arylene group can also be

substituted with one or more of the substituents listed above for aryl.

25 The term “(C4-C-)cycloalkenyl” means a cycloalky] group having one or
more carbon-carbon double or triple bond. Example includes cyclobutene,
cyclopentene, cyclohexene, cycloheptene, cyclobutadiene, cyclopentadiene, and

the like.



Rs is H (Cl1-06)alkyl, hydroxynethyl, CH2O (Cl-C6)al kyl, CH2NR2,

23 IMAY 2006

NR3R4. |10 The invention also provides a conpound of Forrmula X R11 R12

WO 03/045912

10

15

20

30

PCT/1BO2/04757

-77-
The symbol * " means a bond. If an asymetric carbon is created by
such a bond, a particular stereochemistry is not to be implied.

b ¥4

The symbol “ =—=" means a double bond.

The symbol “ Y\ indicates covalent points of attachment.

The following abbreviations are used herein:
HOAc = Acetic acid
DCM = Dichlomethane
TFA = Trifluoroacetic acid
THF = tetrahydrofuran
Me = Methyl
APCI = Atmospheric pressure chemical ionization
Et = Ethyl
EtOAc = Ethyl acetate
MeOH = Methanol
HPLC = High Pressure Liquid Chromatography
MPLC = Medium Pressure Liquid Chromatography
EEDQ = N-Ethoxycarbonyl-2-ethoxy-1,2-dihydroquinoline
PyBOP = Benzotriazol-1-yloxytripyrolidinophosphonium
hexafluorophosphate

When a bond to a substituent is shown to cross the bond connecting 2
atoms in a ring, then such substituent may be bonded to any atom in the ring,
provided the atom will accept the substituent without violating its valency. When
there appears to be several atoms of the substituent that may bond to the ring
atom, then it is the first atom of the listed substituent that is attached to the ring.

When a bond from a substituent is shown to cross the bond connecting 2
atomns in a ring of the substituent, then such substituent may be bonded from any

atomn in the ring that is available.



X or a pharmaceutically acceptable salt thereof wherein 15;" is a biYAY 2006
Is absent; Zis GH GChalo, G (C-C6)al kyl, C halo(Cl-C6)alkyl,

C- (C1- C6) svtroxyasvrr G is H, halo, (Cl-C6)alkyl, hal o(Cl- Co)paithgh2/04757

hydr oxy( Cr C6) al kyl , 20-CH20O (C, - C6) al kyl, -CH2-CO2( Cl-C6) al kyl ,

- CH2- CONH2, or - CH2- CONH( Cr

-78-

When a bond is represented by a line such as “ ~~~«=~ " this is meant to
represent that the bond may be absent or present, provided that the resultant

compound is stabie and of satisfactory valency.

The term “patient” means all mammals including humans. Examples of

patients include humans, cows, dogs, cats, goats, sheep, pigs, and rabbits.

A “therapeutically effective amount™ is an amount of a compound of the

10 present invention that when administered to a patient ameliorates a symptom of
thrombotic disorders, venous thrombosis, arterial thrombosis, pulmonary
embolism, myocardial infarction, cerebral infarction, restenosts, cancer, angina,
diabetes, atrial fibrillation, or heart failure. A therapeutically effective amount of
a compound of the present invention can be easily determined by one skilled in

15 the art by administering a quantity of a compound to a patient and observing the
result. In addition, those skilled in the art are familiar with identifying patients
having thrombotic disorders, venous thrombosis, arterial thrombosis, pulmonary
embolism, myocardial infarction, cerebral infarction, restenosis, cancer, angina,
diabetes, atrial fibrillation, or heart failure.

20

The term “pharmaceutically acceptable salts, esters, amides, and prodrugs”

as used herein fefers to those carboxylate salts, amino acid addition salts, esters,
amides, and prodrugs of the compounds of the present invention which are, within
the scope of sound medical judgment, suitable for use in contact with the tissues

25  of patients without undue toxicity, irritation, allergic response, and the like,
commensurate with a reasonable benefit/risk ratio, and effective for their intended
use, as well as the zwitterionic forms, where possible, of the compounds of the
invention. The term “salts™ refers to the relatively non-toxic, inorganic and
organic acid addition salts of compounds of the present invention. These salts can

30  be prepared in situ during the final isolation and purification of the compounds or
by separately reacting the purified compound in its free base form with a suitable

organic or inorganic acid and isolating the salt thus formed.




C6) al kyl ;

hal oal kyl

Xis CH2, CH 0, NHor N 29 MAY 2006 WO 03/ 045912
PCT/ 1B02/ 04757 -18 R10 and R' are each independently H, -OH, halo, alkyl,

WO 03/045912

10

15

20

25

PCT/1BO2/O4TSY
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In some situations, compounds of the invention may exist in isomeric
form; for example, as tautomers, enantiomers, or diasteromers. Some compounds
may exhibit polymorphism. All tavtomers, enantiomers, and diasteromers are
inorporated within the definition of the compounds of the invention. It is further
to be understood that the present invention encompasses any racemic, optically-
active, polymorphic, or stereoisomeric form, or mixtures thereof, of a compound
of the invention, which possess the useful properties described herein, it being
well known in the art how to prepare optically active forms {for example, by
resolution of the racemic form by recrystallization technigues, by synthesis from
optically-active starting materials, by chiral synthesis, or by chromatographic
separation using a chiral stationary phase} and how to determine activity or
cytotoxicity using the standard tests described here:n, or using other similar tests

which are well known in the art.

Certain compounds of the present invention can exist in unsolvated form
as well as solvated form including hydrated form. In general, the solvated form
including hydrated form is equivalent to unsolvated form and is intended to be

encompassed within the scope of the present invention.

Referring now to a compound of Formula |,

/W1 ® oy
N = N
% J‘\’ﬂ( \,
AN
/NH 0 B

C 1
A specific value for G is H, F, or methyl.

O
A specific value for W1 is CH:LHz~ | Other specific values for W1

are —CHy-CH,-CHy—, —CH5-CH3-0-CHy—,

29 MAY 2006



NR8R9, -OR2, -CN, -CH2OH, -CH2-NR3R4, aryl, monocyclic heteroaryl, 2MAY2006

al kylaryl, -CH=O, -CH2OR2, -COR2, -C02R2, or -CONR3R4 or are taken

t oget her twolgnmmwr0, =NOR2, =C(d -C6al kyl )2, or =CR2H, wi t pctrhBoiosi so
that 5 when " --- " is a bond, R' is absent, and Xnis CHor N, and RO
iIs H -0OH halo, alkyl, haloal kyl, -NR8R9, -OR2, -CN, -CH2OH,

-CH2- NR3R4, aryl, nonocyclic heteroaryl, alkylaryl, -CH=0O -CH20ORZ,
-COR2, - (Q02R2, or - CONR3R4; -80-

—CHp-HC=CH-CHy—, —CH,-CHyCRR6—, -—CH,CRSR6CHy—,
—CH)-CHyCR7RE—, _CH,CR7RECH)—, —CH3-C=R9CH,—,
—CHy-CH7C=R%—, —CHCH2CH2CHy—, ~CHy-HC=CH—,
—CH2CHyNR—, —CHyNR3CHy—, —CH7CH2-NH-CHo—,

5 —CO-CHR’-CHp—, —CO-CHp-CHRS—, —N=CR5-CH=, —N=CR5-CH,—,
—N=CH-CR?=, —O-CHR5-CH=, —0-CHR5-CH,—, and —O-CH»-CR5=,
wherein R3 is -OH, alkyl, halo(C)-Cs)alky], -NR3R4, -OR2, halo, -CN, -
CH20R2. -CHz-NR3R4, aryl, monocyclic heteroaryl, alkylaryl, -CONR3R4, -
COR2, halo(C;-Ce)alkyl, or -COzR2; RS is H, alkyl, aralkyl, aryl, or monocyclic

10 heteroaryl; R7 and R8 are each independently H, halo, OH, or (C,-Cs alkyl)-O;
and RY is =0 or =NORZ;

A specific value for A is phenyl. Another specific value for A is pyridyl.
Other specific values for A include the following, wherein * "\ * jndicates the
15 points attachment to either B or NH and halo, (C;-Cs)alkyl, and halo(C;-Ce)alkyl

are as defined earlier in the definitions section:

Halo
] . mj Hdoj {C1-Ce)aliyt , ;C1©.w ,

=N N=
helo(C1-Ce . *R%aN - , :
N= == =N N=
~ )~ “Q—\ y -§:/‘ ‘§\:/>'
Halo , Hao ) , (C-Coakyl

(Cy-Celatkyl

N =N
‘(\Q‘ \ /

(CrCelakyl ,or  halo(C,

A specific value for C is phenyl. Another specific value for C is pyridyl



R2 and R2' are each independently H or (Cl-C6)alkyl; and R3 and R4 1) MAY 2006
each independently H (Cl1-C6)al kyl, aral kyl, aryl, 10 nonocyclic
het er oary, I carbonyl, aral koxycarbonyl, -S02al kyl, |, Q)

%’8 (ﬁ‘g';}gg% QI&; -ﬂ/ﬁ"P’ﬁp’IﬂZ and

t oget her saturated or unsaturated 3 to 7 nenbered ring,
R73 are each independently H halo, (Cl-C6)alkyl, or halo(C - C6)alkyl,
or (C, -Co6)al koxy; 81-

and para-halo pyridyl. Other specific values for C include ortho- and para-halo
phenyl, ortho-, para-dihalophenyl, ortho, meta-dihalophenyl, para-(C;-
Ce)alkox yphenyl, para-(C,-Cs)alkylphenyl, and meta-halo, para-(C;-
Cs)alkylphenyl.

)

fmo/“\

the point of attachment; Q is NH or is absent; and wherein R' is OH, —0-(C;-

One specific value for B is R", wherein “ " indicates
Ce)alkyl, or NR3'R4’, wherein R3’ and R4’ are independently H, (C,-C-g)alkyl, or
are joined together to form a optionally substituted saturated or unsaturated 5 to 7

10 membered ring.

Another specific value for B is phenyl or phenyl which is substituted at an
ortho position with formyl, HoNSO,, MeSO,, MeSO, MeS, (C;-Cg)alkoxy
carbonyl, OH, Ome, cyano, H.2N-CHa—, HN-(C;-Co)alkyl-CH>—, (C)-

15 CgalkylaN-CHr—.

Another specific value for B is pyridyl or pyridyl substituted as provided

in the previous postion.
N rad
|

20 Another specific value for B is , wherein * ~ " indicates the

point of attachment.

o
%N*xm

nl
Another specific value forBis * , wherein * ~~ " indicates

the point of attachment and which is an optionally substituted 4, 5, 6 or 7-



R14 and R15 are each independently H, halo, alkyl, or haloal kyl, or 2\ ¥%gz006
15 wherein R8 and RO are as defined for R3 and R4; X and Y are each

i ndependem® y3/@5or2 N, provi ded that when one of X or Y ispimBieises? R15

i s absent at that position; Jt, J2, 33, and J4 are C or one of J1, J2,

J3, and J4 is N, R19, R20, R21, and R22 are each independently H, halo,

hydr oxy, NH2, 82

8]
%N)L

.
membered ring. WhenBis ®' , R* and R” can be H, halo, (C,-
Co)alkyl, (Ci-Ce)alkoxy, (C,-Ce)carboxyalkyl, or taken together can be O=. X'
can be CH,, CH-OH, CH-CO,(C;-Cylalkyl, O, S, NH, or N(C,-Cg)alkyl, provided
that when R* and R” taken together are O=, X' is CH,.

xlll

5
o
’lmLN
|
v/
Another specific value for B is "'"® or a tautomer thereof such as
Yl§ Yl‘? §
. When B is or a tautomer thereof, Y
can be CH;, CH(C,-Ce)alkyl, C-CH,OH, C-CH,0-(C;-Cg)alkyl, NH, or N(C;-
Ce)alkyl. R'® is H, (C,-Cg)alkyl, hydroxymethyl, CHO-(C;-Cg)alkyl, or NR3R4.
10

Anothcf specific value for B is a 5-membered heteroaryl ring which
contains at least one nitrogen atom such as imidazolyl, pyrazolyl, triazolyl,
tetrazolyl, oxadiazolyl, thiadiazolyl, oxazolyl, isoxazolyl, thiazolyl, or
isothiazolyl, any of which may be optionally substituted with halo, (C,-Cg)alkyl,

15  hydroxy(C;-Ce)alkyl, CH20-(C;-Cs)alkyl, or halo{C;-Cg)alkyl. B can also be

N/x'

/L /"
» wherein *~a > jndicates the point of attachment;
X% Y*, and Z" are each independently CR® or N, wherein R® is H or (C;-Cg)alkyl;
and R" is H, (C,-Cg)alky}, hydroxymethyl, CH,0-(C;-Ce)alkyl, CHaNR3R4 or,




20 NR23 Re4, NO2, SH, (C,-CB)alkyl, hal o(Cl-C8)alkyl, (Cl-C8)alkancyIAY 2006

(C1- ©6)al koxycarbonyl, or (C, -C6)al koxy, wherein R23 and R24 are each

i ndependently H (Cl-C6)al kyl, aralkyl, aryl, nonocyclic 3) r |

al koxycar‘BQr‘?gf',‘ﬁ’ég al koxycarbonyl , -S02al kyl, or joined to g‘ﬁ@%{%’-‘? orma
saturated or unsaturated 3 to 7 nenbered ring, or R19 and R20, R20 and

R21, or R21 25 and Rte, together with the carbons to which they are
attached, forma 5, 6, or 7 -83-

NR3R4, wherein R> and R® are as defined herein.

"

, wherein “~~
o
Rt
H"‘T)J\rr/

e NN

indicates the point of attachment. When B is A2 , 31, )2, I3, and

Another specific value for B 1s

5 1,can each be C, or one or more of Jj, Ja, Js, or J4 can be N. R'?, R?®, R?, and R%
are each independently H, halo, hydroxy, NHz, NR¥R*, NO,, SH, (C;-Cs)alkyl,
(C;-Ce)alkoxy, halo(C)-Cealkyl, (Ci-Ce)alkanoyl, (C)-Ce)alkoxycarbonyl, or (Cs-
Ce)alkoxy, wherein R23 and R24 are each independently H, (C;-Cg)alkyl, aralkyl,
aryl, monocyclic heteroaryl, alkoxycarbonyl, aralkox ycarbonyl, -SO»alkyl, or

10 joined together to form a saturated or unsaturated 3 to 7 membered ring.
Alternatively, R'® and R%, R* and R¥', or R*' and R%, can be together with the
carbons to which they are attached to form a 5, 6, or seven membered saturated or

unsaturated cycloalkyl or heterocyclo ring, or an aryl or heteroaryl ring. When

anyof J;,J2,J3,0rJais N, R"™, R%, R* or R%, respectively, is absent at that
o)

Y, A2
I |
x 2

H‘W

15  position. Thus, specific values for B include R*® .




member ed saturated or unsaturated cycloal kyl or heterocycl oal kyl ri#g1A¥2006
an aryl or heteroaryl ring; provided that when any of J1, J2, J3, or J4

is N RlOw@®nsfise@’ R22 is absent at that position. 29 MAYcRB6G &7
03/1115912 PCI/1 Bl 12 /114 7 5 7

-84-

'211‘ sz 0 'I?l R22

RE0 . R® N : , or
o)
%N)kr
R \ R
R20 , wherein “~~ * indicates the point of attachment; and R"?,

R, and R?, R* are each independently H, halo, hydroxy, NHa, NR®R*, NO,,
SH, (C;-Celalkyl, (C,-Ce)alkoxy, halo(C,-Ce)alkyl, (C;-Cg)alkanoyl, (C;-
5  Cealkoxycarbonyl, or (C;-Cg)alkoxy, wherein R23 and R24 are each

independently H, (C,-Ce)alkyl, aralkyl, aryl, monocyclic heteroaryl,
alkox ycarbonyl, aralkoxycarbonyl, -SO»alkyl, or joined together to form a
saturated or unsaturated 3 to 7 membered ring, or R' and R®, R® and R*, or R*
and Rn, together with the carbons to which they are attached, form a 5, 6, or

10 seven membered saturated or unsaturated cycloalkyl or heterocyclo ring, or an

aryl or heteroaryl ring.

Reference will now be made to a compound of Formula II.




-19 The invention is also directed to a conmpound which is: 29 MAY 2006

Pyrrolidine-1,2-dicarboxylic acid 1-[(4-chl oro-phenyl)-amde] 2-[(3
fluoro-2'; | - bi phenyl -4-yl}am de]; 5 Pyrrolidine-|lg-2 i xylic
et d 1o [ CHOMREIY Lhond T def 21 (31 PCISAIAT
fluoro-2'-sul fanoyl - bi phenyl - 4-y1)-am de];

-85-

, “---""1s a bond or is absent. A specific value for
X"is CHa. Other specific valves for X" include CH, O, NH and N. Specific

values for R'® and R" include H, hydroxy, methoxy, ethoxy, cyano,
i
0 N“l}l)\"'

trifluoromethyl, fluoro, NHy, carboethoxy, Me—L-NH— MeSO.N—, H |

5  wherein *~~ " indicates the point of attachment. Also, R'® and R'’ can be taken

together to form =0 or =NOH. Thus, specific values for

(¢ T T T

Al L] ¥ L]




Py
2.

rrolidine-1,2-dicarboxylic acid I-[(5-chloro-pyridin-2-yl)-am de)
[ (3- fluoro-2'-sulfanoyl - bi phenyl -4-yl }am dej;
r

29 MAY 2006

Pyrrolidi weygadsdicar boxylic acid 1-[ (2, 4-difluoro-phenyl) peraglelsz] ( 3-
10 fluoro-2'-sul fanoyl - bi phenyl -4-yl)-am dej;

Pyrrolidine-1, 2-di carboxylic acid 2-[(3-fluoro-2'-sulfanoyl -bi phenyl -4-
yl }am de] |-p-tolylam de;

10

15

-86-

HoN | MeO,S—N

P

A specific value for G is H, F, or methyl.

A specific valve for C is phenyl. Another specific value for C is pyridyl.
Other specific values for C include ortho- and p--halo phenyl, ortho, p—
dihalophenyl, ortho, meta-dihalophenyl, p-(C;-Ce)alkox yphenyl, p—(C;-
Ce)alkylpheny), and meta-halo, p--(C;-Cg)alkylphenyl.

A specific value for A is phenyl. Another specific value for A is pyridyl.
Other specific values for A include the following, wherein “ “Vv " indicates the
points attachment to either B or NH and halo, (C)-Cealkyl, and halo(C,-Cg)alkyl

are as defined earlier in the definitions section:

Halo
, Haloj mf (51'0513“‘?1: ) ;C1C.w '
=N Ne=
T aliie Ve Vi Wy
halo(C,-Cg)alky ' 8p®pN ' , \




Pyrrolidine-1, 2-dicarboxylic acid 2-[(3-fluoro-2'-sulfanoyl -bi pheny 9 MAY 2006
yl)-am de] 1-[(4-nethoxy-phenyl)-am de]; 15 Pyrrolidine-I,2-dicarboxylic
acid ]-[ (¢ pphenyl ) -am de] 2-[(3- PCT/IBO2A 787

fl uoro-2' &s"ﬂP@g“#’d& - bi phenyl -4-yl)-am de]; Pyrrolidine-I,2-dicarboxylic
acid 2-[(3-fluoro-2'-sul fanoyl - bi phenyl -4 yl)-am de]

1-[(4-isopropyl - phenyl ) -am dej;

-87-
N= =N =N N=
N\ # \ 7 \ /7 \
Hald . Halo . Gy Cealkyl _ {Cy-Cealkyt
N= =N
Q ﬂ
{C 1 ‘Cs)ﬂlkyl L or ha'O(C1 -Cs)al

@)

e

the point of attachment; Q is NH or is absent; and wherein R" is OH, —0-(Cy-

One specific value for B is R", wherein *~ " indicates
5  Cgalkyl, or NR3'R4’, wherein R3’ and R4’ are independently H, (C,-C-¢)alkyl, or
are joined together to form a optionally substituted saturated or unsaturated 5 to 7

membered ring.

Another specific value for B is phenyl or phenyl which is substituted at an
10 ortho position with formyl, H;NSO-, MeSQO,, MeSO, MeS, (C;-¢)alkoxycarbonyl,
cyano, HaN-CHa—, HN-(C,-Cg)alkyl-CHr—, (C,-ColalkyloN-CHz—.

Another specific value for B is pyridy! or pyridy] substituted as provided
in the previous postion.

15
N/
I

Another specific value for B is , Wherein * ~~  indicates the

point of attachment.

M"\'NJ\X‘“

HI
Another specific value forBis ® , wherein *~~ " jndicates

20 the point of attachment and which is an optionally substituted 4, 5, 6 or 7-




Pyrrolidine-1,2-di carboxylic acid 2-[(3-fluoro-2'-sulfanoyl - bi phenyd?-MAY 2006
20 yl)-am de] 1-phenylam de; Pyrrolidine-1,2-dicarboxylic acid
2- [ (3-f1 uy@nsi=sial f amoyl - bi phenyl - 4- yl)-am de] PCT/IBO2/04757
1-[(4-trifluoronethyl-phenyl)-am de]; Pyrrolidine-1,2-dicarboxylic acid
2-[(3-fluoro-2'-sul fanoyl - bi phenyl -4- yl)-am de]
]-[(3-nmet hoxy-phenyl)-am dej; ,
-88-
0
’MNkam
¥ \)
membered ring. When B is #” ,R* and R? can be H, halo, (C;-

Cealkyl, (C;-Co)alkoxy, (Cy-Ce)carboxyalkyl, or taken together can be O=. x"
can be CHa, CH-OH, CH-COy(C,-Cg)alkyl, O, S, NH, or N(C;-Cg)alkyl, provided
that when R* and R? taken together are O=, X" is CH,.

5
0
’LLLN
A
Another specific value for B is R' or a tautomer thereof such as
v'é Y"\/? §
. When B is A" or a tautomer thereof, Y
can be CH:, CH(C,-Cg)alkyl, C-CH,0H, C-CH,0-(C,-Cg)alkyl, NH, or N(C,-
Coalkyl. R'® is H, (C;-Ce)alkyl, hydroxymethyl, CH20-(C;-Ce)atkyl, or NR3R4,
10

‘Another specific value for B is a 5-membered heteroary! ring which
contains at Jeast one nitrogen atom such as imidazolyl, pyrazolyl, tnazolyl,
tetrazolyl, oxadiazolyl, thiadiazolyl, oxazolyl, isoxazolyl, thiazolyl, or
jsothiazolyl, any of which may be optionally substituted with halo, (C;-Ce)alkyl,

15 hydroxy(C;-Ce)alkyl, CH20-(C;-Ce)alkyl, or halo(C;-Ce)alkyl. B can also be

g "

\\Y.
e /
* “ | wherein “~~ " indicates the point of atiachment;

X* Y, and Z* are each independently CR® or N, wherein R® is H or (C;-Cg)alkyl;

A

and

R™ is H, (C)-Cs)alkyl, hydroxymethyl, CH;0-(C;-Ce)alkyl, CH;NR3R4,



25 Pyrrolidine-1,2-dicarboxylic acid ]-[(5-chloro-pyridin-2-yl)-anidejrY 2006
2-[(3- fluoro-2'-nethanesul fonyl -bi phenyl -4-yl)-am dej;

Pyrrolidipg- ;{4 carboxylic acid ]-[(4-chloro-phenyl)-amgg] b
Y oo, 5 Whusnisty f onyl - bi phenyl - 4-yI ) - ani de] : sz

Pyrrolidine-1, 2-di carboxylic acid 1-[(4-ethyl-phenyl)-am de]
2-[(3-fluoro- 30 2-sul fanoyl - bi pheny] -4-yl }am dej;

-89-

or NR3R4, wherein R” and R are as defined herein.

”

Another specific value for B is

H S
n“’/ '\Jz/ Nt

indicates the point of attachment. When B is R .1, 32, Ja, and

5 3, can each be C, or one or more of J;, Ja, Js, or J4 can be N.R'?, R®, R?, and R
are each independently H, halo, hydroxy, NHa, NR®R*, NOs, SH, (C:-Ce)alkyl,
(C1-Cealkoxy, halo(C,-Ce)alkyl, (C;-Ce)alkanoyl, (C,-Ce)alkox ycarbonyl, or (C)-
Coalkoxy, wherein R23 and R24 are each independently H, (Ci-Ce)alkyl, aralkyl,
aryl, monocyclic heteroaryl, alkoxycarbonyl, aralkox ycarbonyl, -SO»alkyl, or

10  joined together to form a saturated or unsaturated 3 to 7 membered ring.

Alternatively, R"® and R%, R® and R, or R?' and R%, can be together with the
carbons to which they are attached 1o form a 5, 6, or seven membered saturated or

unsaturated cycioalkyl or heterocyclo ring, or an aryl or heteroary} ring. When

any of J, J2, 35, or Ja is N, R"®, R%, R?' or R¥, respectively, is absent at that

15  position. Thus, specific values for B include



Pyrrolidine-1,2-dicarboxylic acid ]-[(3,4-difluoro-phenyl)-anide] 229\A4Y 2006
fluoro-2'-sul fanoyl - bi phenyl --yl}am de]; | WO 03/0145912 -20 29 MAY 2006
WO 03/045912 PCT/IB02/04757

-00-

o
o

, H1' N H21’ , or
o}
/"7 \ R
A0 , wherein *~~ " indicates the point of attachment; and R"”,

R®, and R*', R* are each independently H, halo, hydroxy, NHz, NR¥R*, NO,,
SH, (C)-Cgalkyl, (C)-Ce)alkoxy, halo(C,-Ce)alkyl, (C,-Cejalkanoyl, (C;-

5 Cgalkoxycarbonyl, or (C-Ce)alkoxy, wherein R23 and R24 are each
independently H, (C,-Cg)alkyl, aralkyl, aryl, monocyclic heteroaryl,
alkoxycarbonyl, aralkoxycarbonyl, -SO2alkyl, or joined together to form a
saturated or unsaturated 3 to 7 membered ring, or R" and R®, R® and R¥, or R*!
and R*, together with the carbons to which they are attached, forma 5,6,0r

10 seven membered saturated or unsaturated cycloalkyl or heterocyclo ring, or an

aryl or heteroaryl ring.

Reference will now be made to a compound of Formula IIk:




29 MAY 2006

PCT/ 1 B02/ 04757 PyTTol i di ne-1, 2-di carboxylic acid
]-[(3-fluoro-4-nethyl-phenyl)-am de] 2-

[ (3-fluoro-2'-sulfamoyl - bi phenyl -4-yl)-am de);

Pyrrol i dWRI{45%13i car boxyl i ¢ acid 1-[ (4- chl or o- phenyl ) - ant G&] P2 ¢ [E- ( 2-
sul f anoyi - phenyl ) -pyridin-2-yi]-amde); 5 Pyrrolidine-1,2-dicarboxylic
acid 2-[(3-chloro-2'-net hanesul f onyl -

10

-9]-

,“---"is a bond or is absent. A specific value for
X"is CH,. Other specific values for X" include CH, O, NH and N. Specific

values for R'® and R" include H, hydroxy, methoxy, ethoxy, cyano,
N
o N,N/LLH
trifluoromethyl, fluoro, NH3, carboethoxy, Me—L—NH- , MeSO,N—, H ,

wherein *~~ " indicates the point of attachment. Also, R'® and R'' taken together

can be =0 or =NOH. Thus, specific values for include

R
e e i

H

” 1 o
o% ”’le}s o%

L] * *



29 MAY 2006

bi phenyl - 4-yl)-am de] ]-[(5-chloro-pyridin-2-yl)-amde);
Pyrrolidine-1,2-dicarboxylic acid 1+4-chl m phenyl)-amde) 2-[(3
fluoro-2' Wah/espld - bi phenyl -4-yi)-am de]; Pyrrolidine-1, 2Cansexoxylic
acid 2-[(3-chl oro-2-met hanesul fonyl - 10 bi phenyl - 4-yi)-am del

]-[(4-chl oro-phenyl)-amdel; Pyrrolidine-1,2-dicarboxylic acid

]-[(S-chl om pyridin-2-yl)-amde] 2-1]5-

10

15

-92.

HO——N

T
¢
i

0
g , Or
EO

In R®, Zis N, CH, C(C)-Ce)alkyl, C(C)-Ce)alkoxy, or C-
halo. R12 and R13 are each independently H, halo, (C-Cg)alkyl, or (C;-

Ce)alkoxy. Specific values for A" therefore include phenyl,
pyridyl, p-chlorophenyl, p-flucrophenyl, p-bromophenyl, p-methoxyphenyl, p-
1oluyl, p-chloropyridyl, ortho, p-difluorophenyl, metd, p-difluorophenyl, and meta

fluoro, paratoluyl.
A specific value for G is H, F, or methyl.

A specific value for A is phenyl. Another specific value for A is pyridyl.
Other specific values for A include the following, wherein “ Vv ™ indicates the
points attachment to either B or NH and halo, (Cy-Ce)alkyl, and halo(C;-Cg)alkyl

are as defined earlier in the definitions section:




(2-sul f amoyi - phenyl ) - pyri di n-2-yl ] -ani de); Pyn-ol i di ne- 1, 2-di car box§AYigY 2006
acid ]-[(4-chloro-phenyl)-amde] 2-([4-(IH

tetrazol - Vi) nyl)-am de); 15 4-Hydroxy-pyrrolidine-1,2«a yiic
acid 1- (@P’ém"é@g?phenyl )-am de] ReTtBih PR
2-[(3-fluorc~-2'-net hanesul f onyl - bi pheny] 4-yl ) - am del ;

4- Hydr oxy- pyrrolidi ne-1, 2-di carboxylic acid 1+4-chl oro- phenyl ) -am de]

-93-
Halo
. Halo Halo {Cy-Celaikyt ’ . :C,-Cs)alkyl .

»

=N N=
‘§ >’“ “§ >— "'<\ Vs @‘
nalo{C4-Cglalky ) ' . .

.R°aN

N= =N =N N=
Halo | Halo . (CrCoalkyl  CrCaaliyt ,
Ne= =N
\_7 ;&?‘
(Ci-Colalyl ,or  halo{Cy-Cglal

0

e A

the point of artachment; Q is NH or is absent; and wherein R" is OH, —O-(C;-

One specific value for B is R", wherein **~ " indicates
5  Cgalkyl, or NR3'R¥’, wherein R3’ and R4 are independently H, (C;-C-¢)alkyl, or
are joined together to form a optionally substituted saturated or unsaturated 5 to 7

membered ring.

Another Speciﬁc value for B is pheny] or phenyl which is substituted at an
10  ortho position with formyl, H;NSO,, MeSO2, MeSO, MeS, (C;-¢)alkoxycarbonyl,
cyano, HiN-CHy—, HN-(C;-Cs)alkyl-CHy—, (C;-Ce)alkylsN-CHz—.

Another specific value for B is pyridy! or pyridy] substituted as provided
in the previous postion.
15
N '
I

Another specific value for B is , wherein =" indicates the

point of attachment.



29 MAY 2006

2-[(3-fluoro-2'-net hanesul f onyl - bi pbenyl -4-yi)-am de];

4- Met hoxy- pyrrolidine-1,2-di carboxylic acid 1-1(4-chloro-phenyl)-aniide]
20 2-[ ( 3- Woos/us@2i2- met hanesul f onyl - bi pheny] 4-yl ) -am de];  PCT/ABI2/04757

4- Oxo-"pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-am de] 2-
[ (3-fluoro-2!-nethanesul fonyl - bi phenyl -4-vyi)-am del ;

4- Met hyl ene-pyrrolidine-1, 2-di carboxylic a%i4d 1+4-chl or o- phenyl)

10

15

Rl
Another specific value forBis R , wherein * ~~ " indicates

the point of attachment and which is an optionally substituted 4, 5, 6 or 7-
0

My X
-
membered ring. When Bis R’ . R* and R? can be H, halo, (C;-
Ce)alkyl, (Cy-Ce)alkoxy, (C;-Ce)carbox yalkyl, or taken together can be O=. x™
can be CHa, CH-OH, CH-CO(C,-Cs)alkyl, O, S, NH, or N(C;-Cg)alkyl, provided
that when R* and R’ taken together are O=, X" is CH,.

o
"'z,LN
i
Another specific value for B is A" or a tautomer thereof such as
0 o o
mv‘-n %l"'n \ %"N
| | |
Yo Vi ¥ /
R" or R"™ . When B is R'™ or a tautomer thereof, Y"

can be CHQ, CH(C]'Ca)alkYI, C-CH20H, C-CHgO—(C;-Cﬁ)a]kyl, NH, or N(Cl-
Coalkyl. R*® is H, (C)-C)alkyl, hydroxymethyl, CH,0-(C;-Ce)alkyl, or NR3R4,

Another specific value for B is a 5-membered heteroaryl ring which
contains at Jeast one nitrogen atom such as imidazolyl, pyrazolyl, triazolyl,
tetrazolyl, oxadiazolyl, thiadiazolyl, oxazolyl, isoxazolyl, thiazolyl, or
isotazolyl, any of which may be optionaliy substituted with halo, (C,-Ce)alkyl,



AN~ TDHO

29 MAY 2006

m de] 2-[(3-fluoro-2'-nethanesul fonyl -bi phenyl -4-yi)-am de]; 25

- Met hyl - pyrrolidine-1, 2-di carboxylic acid ]-[(4-chloro-phenyl)-am de] 2-
(3-fluorp:2. - anesul f onyl - bi phenyl 4-yl ) -am dej;

A-Difl u‘gP?)':"’By TS 1, 2-di carboxyii ¢ acid 1+4-chl or ofghemyT I+ ani de]
-[ (3-fluoro-2'-nethanesul f onyl - bi phenyl 4-yl ) -am de];

- Am no- pyrrolidine-1,2-dicarboxylic acid ]-[(4-chloro-phenyl)-am de) 2-

10

15

-95.

hydrox y(C,-Cs)aikyl, CH,O-(C}-Ce)alkyl, or haio(C;-Ce)alkyl. B can also be
"'-m,_N/X.

\\f
P,
18 Za

X?, Y®, and Z° are each independently CR® or N, wherein R® is H or (C-Cg)alkyl;

A , wherein *~~ " indicates the point of attachment;

and R'® is H, (C;-Ce)alkyl, hydroxymethyl, CH20-(C}-Cé)alkyl, CHaNR3R4, or
NR3R4, wherein R” and R* are as defined herein.

N

e

12 ””*

Another specific value for B is R , wherein * ~n

indicates the point of attachment. When B is , 31,32, J3, and
1. can each be C, or one or more of J;, 33, Ja, or Ja can be N, R, R®, R¥, and R%
are each independently H, halo, hydroxy, NHa, NRZR%, NO,, SH, (C,-Cg)alkyl,
(C,-Ce)alkoxy, halo(C;-Ce)alkyl, (C,-Ce)alkanoyl, (C1-C6)alk05tycarbony1. or (C-
C)alkoxy, wherein R23 and R24 are each independently H, (C;-Cg)alkyl, aralkyl,
aryl, monocyclic heteroaryl, alkoxycarbonyl, aralkoxycarbonyl, -SO2alkyl, or
joined together to form a saturated or unsaturated 3 to 7 membered ring.
Aliernatively, R'® and R, R% and R?, or RY and R%, can be together with the
carbons to which they are attached 1o form a 5, 6, or seven membered saturated or
unsaturated cycloalky! or heterocyclo ring, or an ary! or heteroaryl ring. When

any of J3, J3, J3, or Js is N, R'?, R%, R¥ or RZ, respectively, is absent at that




30 [(3-fl uoro-2' - met hanesul f onyl - bi phenyl 4-yi ) - ani de] : 29 MAY 2006
4- Hydr oxynet hyl - pyffolidine-1, 2-di carboxylic acid 1+4-chl oro-phenyl) -

am de] 2- W@aFsameo- 2- met hanesul f onyl - bi pheny] 4-yl ) - am del pPCPIBIINY722006

WO 03/ 045912 PCT/1B112 /114 7 5 7

o]
o

, A" N R, ,or
0
’y_N )kl“
n19 \ n?l
R7 , wherein “~~ " indicates the point of attachment; and RY,

R® and R?, R* are each independently H, halo, hydroxy, NHy, NRZR*, NO,,

5  SH, (C,-Cealkyl, (C,-Ce)alkoxy, halo(C;-Celalkyl, (C;-Cealkanoyl, (C;-
Cy)alkoxycarbonyl, or (Cy-Ce)alkoxy, wherein R23 and R24 are each
independently H, (C,-Cs)alkyl, aralkyl, aryl, monocyclic heteroaryl,
alkoxycarbonyl, aralkoxycarbony), -SOzalkyl, or joined together to form a
sat-urated or unsaturated 3 to 7 membered ring, or R" and R%, R¥ and R?, or R*

10  and R%, together with the carbons to which they are attached, form a 5, 6, or
seven membered saturated or unsaturated cycloalkyl or heterocyclo ring, or an

aryl or heteroaryl ring.

Reference will now be made to 2 compound of Formula IV:



21 | 29 MAY 2006
- (4- Chl or o- phenyl car banoyl ) - 5- (3-fl uor o-2' - net hanesul f onyl - bi phenyl -

4-yl car bayr - folidine-3- carboxylic acid,

1- (4-Chl wm’éﬁ&car bamoyl ) - 5- (3-fl uoro-2' - net hanesul fony]T(:TlgllBBHg#ﬁ-

4-yl| car banoyl ) - pyrrolidi ne-3- carboxylic acid nethyl ester, 5
Pyrrolidine-1,2,4-tricarboxylic acid 4-am de 1-[(4-chloro-phenyl)-am de]

-97-

H

N
X RS
/ >
Hu/yf/’i
B

,“---"is a bond or is absent. A specific value for
X"is CH,. Other specific values for X" include CH, O, NH and N. Specific

values for R'® and R'! include H, hydroxy, methoxy, ethoxy, cyano,

11 l
N.
. o~
5 trifluoromethyl, fluoro, NH;, carboethoxy, Me—L—NH- , MeSO,.N—, H ,

- . 0 n
wherein “ = " indicates the point of attachment. Also, R' and R" taken together

can be =0 or =NOH. Thus, specific values for include

(¢ T T

. ? L) ¥



2-[(3-fluoro-2 -methanesul fonyl - bi phenyl -4-y 1)-ani de] ; 29 MAY 2006
4- Am nonet hyl - pyrrolidi ne-1, 2-di carboxylic acid |-[(4-chl oro-phenyl)

am de] 2- W@ofigaorz0- 2' - net hanesul fonyl - bi phenyl -4-yl') -am detaBo2ni757

4- Met hoxymet hyl - pyrrolidine-1, 2-di carboxylic acid I-[(4-chloro-phenyl) -
10 am de] 2-[(3-fluoro-2'-nethanesul fonyl-bi phenyl-4-y |)-am de];

4- Et hoxy-pyrrolidine-1, 2-dicarboxylic acid | -[(4-chl oro-phenyl)-am de]

2 - -08-

lo’e'Re’Re
5 § 3 :

t L} ?

T T T

: L

EO

5 In R, Z is N, CH, C(C,-Ce)alky}, C-(C,-C¢)alkoxy, or C-
halo. R'? and R'? are each independently H, halo, (C;-Cg)alkyl, (C;-Cg)alkoxy.

912

N

Specific values for R™ therefore include phenyl, pyridyl, p-
chlorophenyl, p-fluorophenyl, p-bromophenyl, p-methoxyphenyl, p-toluyl, p-




[ (3-fluoro-2'-net hanesul f onyl - bi phenyl - 4-yl ) - ani de] ; 29 MAY 2006
4- Met hyl am no- pyrrol I di ne-1, 2-di carboxylic acid 1 [ (4-chl or o- phenyl )

am de] -X‘{é‘%‘ bjjﬁro 2' - met hanesul f onyl - bi phenyl - 4-y1) ‘a”bé‘ﬁhuzﬁﬁm

4- Aeet yl rolidine-1,2-dicarboxylic acid I [ (4-chloro -

am de] 2-[(3-fluoro-2'-net hanesul fonyl - bi phenyl -4-yl)- am dej;

4- Met hanesul f onyl am no-pyrrolidine-1,2-di carboxylic acid 1-] (4-ch| oro
-00.

chloropyridyl, ortho, p-difluorophenyl, meta, para-difluorophenyl, and meta

fluoro, p-methyl phenyl.

n,

B

In B, X and Y are each independentiy N, CH, C-halo,
5  C(C,-Cgalkyl, C-halo(C;-Ce)alkyl, or C-heterocyclo. R' and R" are each
independently H, halo, (C;-Celalkyl, halo(C,-Cs)alkyl, or heterocyclo. Specific

, A
L4 —@~ o

values for B

e S e
T e, < v

-&:2‘ {(‘ s
FCIorMe F, \/

Cl, orMe or N

A specific value for G is H, F, or methyl.

(o)

%‘-Q/“\1

One specific value for B is R, wherein *~~ " indicates

15  the point of attachment; Q is NH or is absent; and wherein R' is OH, —O-(C;-
Coalkyl, or NR3'R4’, wherein R3’ and R%’ are independently H, (C)-C-g)alkyl, or

are joined together to form a optionally substituted saturated olr unsaturated 5 to



phenyl)-am de] 2-[(3-fluoro-2'-nethanesul fonyl -bi phenyl -4-yl)-am de 9;MAY 2006

5- Oxo- pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amde] 2- 20
[ (3-fl uor w@u/ms92anesul f onyl - bi phenyl 4-yl ) - am de] ; PCT/IBO2/04757
Piperidirie-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-am de]
2-[(3-fluoro- 2'-nmethanesul fonyl -bi phenyl -4-yl }am de];
Mor phol i ne- 3, 4-di carboxylic acid 4-[(4-chl oro-phenyl)-am de] 3-[(3-

-100-

7 membered ring.

Another specific value for B is phenyl or phenyl which is substituted at an
ortho position with formyl, H:NSO;, MeS0O,, MeSO, MeS, (C,-g)alkoxycarbonyl,
5  cyano, HoN-CHa—, HN-(C\-Ce)alkyl-CHo—, (C,-Cg)alky};N-CHam-.

Another specific value for B is pyridyl or pyridyl substituted as provided

in the previous postion.

10 Another specific value for B is , wherein *~~ " indicates the

point of attachment.

Another specific value forBis R , wherein * ~w " indicates

the point of attachment and which is an optionally substituted 4, 5, 6 or 7~
ol

%"N)‘\Xm

R*
15 membered ring. WhenBis #& ,R" and R? can be H, halo, (C;-

Cs)alkyl, (C;-Cg)alkoxy, (C;-Ce)carboxyalkyl, or taken together can be O=. xH
can be CH;, CH-OH, CH-COx(C-Cg)alkyl, O, S, NH, or N(C,-Cg)alkyl, provided
that when R* and R taken together are O=, X" is CH..




fluoro-2' - net hanesul f onyl - bi phenyl -4-yl)-am de]; 25 29 MAY 2006
Pi perazi ne-1, 2-di carboxylic acid 1-[(4-chloro-phenyl)am de] 2-[(3-fluoro

2' -nmet ha I3fo9R bi phenyl - 4-yl }ami de] ; PCT/IBU2/0475

2,5-Di hygrﬁoﬁqb‘wr%?e 1, 2-di carboxylic acid 1-[(4-chloro- phenyISam de] 2-
[(3 fluoro-2' -sulfarmyl bi phenyl - 4-yl)-am de];

Pyrrolidine-I,2-dicarboxylic acid 1-[(4-chl oro-phenyl yam de) 2-[(2'-

-101-
o
M’LN
Y"l /
Another specific value for B is A" or a tautomer thereof such as
0 o 0
TS "]
v Y yh /
R or R®  When Bis R™ or a tautomer thereof, Y"

can be CHa, CH(C)-Cg)alkyl, C-CH,OH, C-CH,0-(C,-Cealkyl, NH, or N(C)-
Coalkyl. R"® is H, (C;-Ce)alkyl, hydroxymethyl, CH20-(C)-Ce)alkyl, or NR3R4.

Another specific value for B is a 5-membered heteroaryl ting which
contains at least one nitrogen atom such as imidazolyl, pyrazolyl, triazolyl,
tetrazolyl, oxadiazoly), thiadiazolyl, oxazolyl, isoxazolyl, thiazolyl, or
isothiazolyl, any of which may be optionally substituted with halo, (C;-Ce)alkyl,

10 hydroxy(C;-Ce)alkyl, CH20-(C;-Ce)alkyl, or halo(C;-Ce)alkyl. B can also be

N/x'

)\ /"
, wherein “~~ " indicates the point of attachment,
X*,Y®, and Z* are each independently CR° or N, wherein R® is H or (C;-Ce)alkyl;
and

R'® is H, (C;-Cgatkyl, hydroxymethyl, CH,0-(C1-Ce)alkyl, or NR3R4,

. J\ e
I
Ft,./"‘\ SN

|

Another specific value for B is R , wherein “~ " indicates the

15




30 net hanesul f onyl - 3- net hyl - bi phenyl -4-yl }am de];

29 MAY 2006

4- Hydr oxy-pyrrolidine-1,2-dicarboxylic acid I-[(4-chloro-phenyl)-am de]
2- [ (2' - rewpamagdzonyl - 3- met hyl - bi phenyl _4-yl }am de] ; 29 MpaTA8RM4IAO
03A45912 PCT/ 1B021114757 -22

10

15

% /”\ s

L
Ny N

point of attachment. When B is R0 .31, 32, 13, and J4 can each be
C, or one or more of J,,Jo, Js, or I, can be N. R', R, R?', and R® are each
independently H, halo. hydroxy, NHa, NR*R¥* NO., SH, (C1-Co)alkyi, (Cy-
Ce)alkoxy, halo(Cy-Celalkyl, (Cy-Ce)alkanoyl, (C-Ce)alkoxycarbonyl, or (C;-
Ce)alkoxy, wherein R23 and R24 are each independently H, (C,-Cg)alkyl, aralkyl,
aryl, monocyclic heteroaryl, alkoxycarbonyl, aralkoxycarbonyl, -SO2alkyl, or

joined together to form a saturated or unsaturated 3 to 7 membered ring.
Alternatively, R'® and R, R” and R”, or R¥' and R™, can be together with the
carbons to which they are attached to form a 5, 6, or seven membered saturated or
unsaturated cycloalkyl or heterocyclo ring, or an ary] or heteroaryl ring. When any

of 1), J2, Ja, or 4 is N, R'®, R?, R*' or R%, respectively, is absent at that position.

o]
A2 W-LLN R
L
N \ Rﬂ
R¥®

,
O o

0 8 SN

N

N
| |
/h[\ I R' A R'® AN A
R \N R , R0 ,or R

*“~an " indicates the point of attachment; and R R®, and Rn, R? are each
independently H, halo, hydroxy, NH,, NR¥R?, NO,, SH, (C;-Ce)alkyl, (Ci-
Ce)alkoxy, halo(C,-Ce)alkyl, (C;-Ce)alkanoyl, (Cy-Cs)atkoxycarbonyl, or (Cy-
Cg)alkoxy, wherein R23 and R24 are each independently H, (C,-Cg)alkyl, aralkyl,
aryl, monocyclic heteroaryl, alkoxycarbonyl, aralkoxycarbonyl, -SO2alkyl, or

, Wherein



Pyrrolidine-12-dicarboxylic acid 1-[(4-chloro-phenyl)-anide] 2-[(2' % MAY2006
nmet hanesul f on yl - bi phenyl -4-yl)-am dej;

4- Hydr oxys BYsu@ddi s Ne- 1, 2-di carboxylic acid 1-[(4-chl oro- ghgghle et del
2-[(2' - rre\‘ﬁa{'ﬁrggﬂ):l?onyl “bi phenyl - 4-y| )-ani de): 5 oY
Pyrrolidine-1, 2-di carboxylic acid 1-[(4-chl oro-phenyl)-amde] 2-{[5-(2

nmet hanesul f onyl - phenyl ) - pyri m di n-2-y1] -am de }

-103-

joined together to form a saturated or unsaturated 3 to 7 membered ring, or R'"® and
2 2 o . :

R® R and R*', or R*' and R¥, 10gether with the carbons to which they are

attached, form a 5, 6, or seven membered saturated or unsaturated cycloalkys! or

heterocyclo ring, or an aryl or heteroaryl ring.

Reference will now be made to a compound of Formula V:

Ry7

Y
B \Y

,“---"1is a bond or is absent. A specific value for
X"is CHa. Other specific values for X" include CH, NH and N. Specific values

10 forR'and R" include H, hydroxy, methoxy, ethoxy, cyano, trifluoromethyl,
-
o N‘N/L""
I ' o m
fluoro, NH;, carboethoxy, Me——NH=_ MeSO,N—, H  wherein *“»~

indicates the point of attachment. Also, R'% and R raken together can be =0 or



4- Hydr oxy- pyrrolidi ne-12-di carboxylic acid 1-[(4-chioro-phenyl)- arﬁ’&é‘f‘““"“
2- { [5-(2-nethanesul fonyl -phenyl)-pyrimdin-2-yl]-amde );

Pyrrolidi med d3/@sghizcar boxylic acid 1-[ (4-chl oro-phenyl)-am detn@enfolisr( 2-

10 met hanesul f onyl - phenyl ) - 3- et hyl - pyri di n- 2-yl ] - am de};

4- Hydr oxy- pyrrolidine-I,2-dicarboxylic acid |-[(4-chloro-phenyl)-am de]

2- { [5-(2-nethanesul fonyl - phenyl)-3-net hyl - pyridi n-2-yl]-am de );

-104-

@4”

include .

l}é

=NOH. Thus, specific values for
F.

k] L y y

F. FaC NC
F

5

b ] Y *

nruuvz
rnsuy

H

el O
T X

5 . , or

In R™ Zis N, CH, C(C,-Cg)alkyl, C-(C;-Ce)alkoxy, or C-
halo. R and R' are each independently H, halo, (C;-Ce)alkyl, (C;-Cs)alkoxy.



Pyrrolidine-1,2-di carboxylic acid 1-[(4-chl oro-phenyl)-ani de] 2-[ (2%-MAY 2006
nmet hanesul fonyl -3-trifl uoronet hyl - bi phenyl -4-y| )-am de]; 15

4- Hydr oxy. L4,di ne- 1, 2-di carboxylic acid ]-[(4-chloro Tﬁ de]
2 (12 - MOl ?ony)-B-triquororrethyI bi phenyl - 4-y1) - iy L

Pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amde] 2-[[5-(2
nmet hanesul f onyl - phenyl ) - 6- net hyl - pyri di n-2-yl ] -am de) ;

-105-

Specific values for R™therefore include phenyl, pyridyl, p-
chlorophenyl, p-fluorophenyl, p-bromophenyl, p-methoxyphenyl, p-toluyl, p-
chloropyridyl, ortho, p-difluorophenyl, meta, p-difluorophenyl, and meta fluoro,

p-methyl phenyl.

R,, /Zi

B ,Xand Y are each independently N, CH, C-halo,
C(C;-Ce)alkyl, C-halo(C,-Ce)alkyl, or C-heterocyclo. R™ and R" are each
independcntly H, halo, (C;-Ce)alkyl, halo(C,-Ce)alky}, or heterocyclo. Specific

values for B include

-@ s @ @- “CN%“
Q {( \_ B

/
F, Ci, orMe F, Cl, orMe ,or N

A specific value for G is H, F, or methyl.
15



4- Hydr oxy- pyrrolidine-1,2-dicarboxylic acid ]-[(4-chloro-phenyl)am %?eh]"wm%
20 2-{[5-(2-met hanesul fonyl - phenyl ) - 6- et hyl - pyri di n-2-yi)-am de);

Pyrrol i di mo dyRsgizcar boxylic acid ]-[(4-chloro-phenyl)-am gefiao2mirsy
2-[(3-ethyl- 2'-nethanesul fonyl -bi phenyl -4-y) }am de);

4- Hydr oxy- pyrrolidine-1, 2-di carboxylic acid 1-[(4-chl oro-phenyl)-am de)
2-[(3-ethyl -2'-nmet hanesul f onyl - bi phenyl - 4-ylkam de] ;

,,,,,

fused heteroaryl ring, provided that when s present, Y’ isC. X" and Y’

are eagch independently N, CH, C-halo, C-halo, C-{C;-Cg)alky!, C-halo(C,-

Celalkyl, C-(C,-Cg)alkoxy, C-OH, C-SO:Me, C-SO.NH,, C-SOMe, C-SMe, C-
5 CO(C;-Ce)alkyl, C-CN, or C-CH;NH,. Specific values for

! Y I
| Xy I Ny
16 /k . )
R X Ry thus include N

VX000

’ * E) )

8 _MeSO  HoNSO3
HzNSC:z F MezNS::a Mesc: :

0.0

H . , and




25 4- Hydroxy-pyrrolidine-1,2-dicarboxylic acid ]-[(4-chloro-phenyl )2_9%1\}%?06
2-[(3,5-difluoro-2'-net hanesul f onyl - bi phenyl - 4-yl)-am de];

Pyrrolidi ne-1, 2-di carboxylic acid 1-[(4-chl oro-phenyl)-am - , 5-

di chl or o0 MiMtnesul f onyl - bi phenyl - 4-yl ) - ani de] ; "rEThBzlos

4- Hydr oxy- pyrrolidine-1, 2-di carboxylic acid 1-[(4-chl oro-phenyl)-am de]

30 2-[(3,5-dichloro-2'-nethanesul f onyl - bi phenyl -4-yl } am de]j;

-107-
R3\N‘iO
Fi‘/ ]

Reference will now be made to a compound of Formula VL

“_.." is a bond or is absent. A specific value for

1

X" js CHa. Other specific values for X" include CH, NH and N. Specific values

for R" and R"} include H, hydroxy, methoxy, ethoxy, cyano, trifluoromethyl,
N,
o N‘N/Ln‘
—IJ— '!1‘ H " L 1)
fluoro, NH,, carboethoxy, Me——NH= MeSO.N—, , wherein ~w

indicates the point of attachment. Also, R’ and R’ taken together can be =0 or

Fata¥a

10 =NOH. Thus, specific values for include .




Pyrrolidine-1,2-dicarboxylic acid ]-[(4-chloro-phenyl -anide] 2-[(2¥MAY2006
nmet hanesul f onyl - 3, 5- di net hyl - bi phenyl - 4-yl }am de]; 29 MAY 2006 WO
113111459 W0 PORSIR( 12/ 414757 - 23 PCT/IB12/04757

o

— ;
TTx DX

; , Or

|
MeO,5—N

5 In R'™_ Zis N, CH, C(C;-Ce)alkyl, C-(C;-Cg)alkoxy ,or C-
halo. R' and R" are each independently H, halo, (C;-Cg)alky}, (C;-Cs)alkoxy.

Specific values for R'™ therefore include phenyl, pyridy}, p-
chiorophenyl, p-fluorophenyl, p-bromophenyl, p-methoxyphenyl, p-toluyl, p-




4- Hydr oxy- pyrrolidi ne-1, 2-di carboxylic acid |-[(4-chl oro-phenyl) - anqu‘@TY 2006
2-[ (2" -nmet hanesu | fonyl -3, 5-di net hyl - bi phenyl -4-yl)-am de];

Pyrroli dl@ “mgﬂji carboxylic acid 2-[(3-chloro-2'-net hanes;idﬁ/mwluﬁ-;
met hyl - yl)-am de] 1-[(4-chloro-phenyl)amde]; 5

4- Fwdroxy pyrrolldlne 1, 2-dicarboxylic acid 2-[(3- chloro 2' -

nmet hanesul f onyl - 5- net hyI - bi phenyl - 4-yl)-am de]

1-[ (4-chl oro- phenyl) -am de]; -109-

chioropyridyl, ortho, p-difluorophenyl, meta, p-difluorophenyl, and meta fluoro,

p-methyl phenyl.

n,

LT

In B, X and Y are each independently N, CH, C-halo,
5  C(C;-Cg)alkyl, C-halo(C;-Ce)alkyl, or C-heterocyclo. R" and R" are each
independently H, halo, (C;-Cs)alkyl, halo(C)-Cs)alkyl, or heterocycio. Specific

Fj _@_,@—D

values for B include

—@- -@- -@- @ '@'
@- {z

/
F, Cl, or Me F.Cl or Me_or N

A specific value for G is H, F, or methyl.

0

A,

In M@ ,Qis NH or is absent. R’ is OH, -O-(C;-C-¢)alkyl,
15  (Ca-C-7)cycloalkyl, (C3-Cpheterocyclo, (C4-C-7)cycloalkenyl, (Co-C-
)heterocycloalkenyl, aryl, monocyclic heteroaryl, or —NR3R4, wherein R3 and
R4 are independently H, (C;-C-¢)alkyl, aralkyl, aryl, monocyclic heteroaryl,




Pyrrolidine-1, 2-di carboxylic acid 2-[(2-chloro-2'-nmnmethanesul fonyl 29 MAY 2006

bi phenyl - 4-yl)-am de] 1-[(4-ch)oro-phenyl)-am dej];
4- Hydr oxywpyswasdigli ne- 1, 2- di carboxylic acid 2-[(2-chl or o- 2¢T/802/04757
met hanesul f onyl - bi pheny) -4-yl }am de] 1-[(4-chl oro-phenyl)-am dej;
Pyrrolidine-] 2-dicarboxylic acid ]-[(4-chloro-phenyl)-amde) 2-[(2
nmet hanesul f ony) - 2- net hyl - bi pheny] 4-yl ) - am de]j ; '

-110-

alkoxycarbonyl, aralkoxycarbonyl, -SO»aikyl, or joined together to form a

saturated or unsaturated 5 to 7 membered ring. Thus, specific values for
o

M“‘N

1

R
Anng include-NH-COMe, H , CO-Me, CON(Me),,

J\éﬂ\

u”‘.z

A




4- Hydr oxy- pyrrolidine-1, 2-di carboxylic acid ]-[(4-chloro-phenyl)- amgc]“fy 2006
2-[ (2" - met hanesul f onyl - 2- net hyl - bi phenyl -4-yl)-am de]; 15

Pyrroli dl\ps 03 fotl carboxylic acid ]-[(4-chloro-phenyl )-anip@q}mayu-@-;

fl uoro-2' hanesul f onyl - bi phenyl 4- yl')-am de];

4- Hydr oxy- pyrrol I di ne-1, 2-di carboxylic acid 1- [(4-ch| or o- phenyl ) - am de]
2-[(2-fluoro-2'-net hanesul fonyl - bi phenyl -4-yl)-am de];

-111-

“..-"isabond oris absent. A specific value for

X" is CH;. Other specific values for X" include CH, O, NH and N. Specific

values for R'® and R'! include H, hydroxy, methoxy, ethoxy, cyano,
g
Nop Ao
A H
trifluoromethyl, fluoro, NH;, carboethoxy, Me NH— MeSO;N—, .

0 1
5 wherein “~~ " indicates the point of attachment. Also, R' and R"' taken together

can be =O or =NOH. Thus, specific values for

O@U@Ub@
UUUU@




4-([]-(4-Chl oro- phenyl car banmoyl ) - pyrrol i di ne- 2-car bonyl ] -am no} - 2 -29J$AY 2006
nmet hanesul f onyl - bi phenyl - 3-carboxylic acid nethyl ester, 4-]

[ 1- (4=Chl WOO3pHENY| car banoyl ) - 4- hydr oxy- pyrrol i di ne- 2- car BREGFIBI2/04757

am no) - 2' - net hanesul f onyl - bi phenyl - 3-carboxylic acid nmethyl ester,
Pyrrolidine-1, 2-di carboxylic acid 2-[(3-fluoro-2'-sul fanoyl - bi phenyl -4
yl)-amde] ]-[(4-trifluoronethyl-phenyl)am ?leﬂ;

H
MeO,5——N o] HO——N
¢ U¢ TX
G G G
N N N
S P
[®)
ElO
G
/
3
Z Nz
912 '\/\J
In R, Zis N, CH, C(C;-Ce)alkyl, C(C;-Cg)alkoxy, or C-

halo. R'? and R" are each independently H, halo, (C,-Ce)alkyl, (C;-Cs)alkoxy.

H'I3

5  Specific values for therefore include phenyl, pyridy}, p-
chlorophenyl, p-fluorophenyl, p-bromophenyl, p-methoxyphenyl, p-toluyl, p-
chloropyridyl, ortho, p-difluorophenyl, meta, p-difinorophenyl, and meta fluoro,

p-methyl phenyl.

7-'_‘1

15

[X\\\\/n

n"/ Y%

10 In B ,Xand Y are each independently N, CH, C-halo,
C(C;-Co)alkyl, C-halo(C,-Ce)alkyl, or C-heterocyclo. R' and R* are each

independently H, halo, (C;-Cg)alky!, halo(C,-Cg)alkyl, or heterocyclo. Specific



25 Pyrrolidine-1, 2-dicarboxylic acid 29 MAY 2006

2-[(3-fluoro-2'-sul fanoyl - bi phenyl -3- yl)-am de] ]-mtolylam de;
Pyrroli dl\ga‘% 1$éold carboxylic acid ]-[(3-acetyl-phenyl)- ampgﬁ-], Bgz"['ﬁ
? d’l oxylic

fluoro-2'-sultanoyl - bi phenyl -4-yl)-am de]; Pyrrolidine-1 car
acid 1-[(5-chl oro-2-nethyl -phenyl)-amde] 2 30
[ (3-fluoro-2'-sul fanoyl - bi phenyl -4-yl)-am dej;

-113-

HH
L 3

e e e @"Q

Qe I
Q— {( \“/ B

F, Cl, orMe F, Cl, or Me ,or

A specific valoe for G is H, F, or methyl.

g

| In compounds of Formula VII, # is an optionally substituted
4,5, 6 or 7-membered ring, wherein R* and R are H, halo, hydroxymethy}, (C;-
10 Cgalkyl, (Ci-Ce)alkoxy, or wherein R* and R” are H, halo, (C;-Cg)alkyl, (C;-
Cealkoxy, (C1-Ce)carboxyalky), or taken together are O=. X' is CH,, CH-OH,
CH-CO2(C,-Cglalkyl, O, S, NH, or N(C;-Cy)alkyl, provided that when R* and RY

taken together are O=, X" is CH,. Thus, specific values for
o

] |
o J);’ 0
%\) ’ - b r MN&N—(crcs)afm' |

mclude



Pyrrolidine-1,2-dicarboxylic acid 1-[(2-fl uoro-phenyl)-ani de] 2-[ (3% MAY 2006
fluoro-2'-sul fanoyl - bi phenyl -4-yl)-am de]; 29 MAY 2006 WD O 3/114 5 9 1 2
PCT/ 1 611%¢ W3hAs%25 7 -24 Pyrrolidine-I,2-dicarboxylic acipcT/iBo2mi?s?
]-[(3-chl oro-4-fluoro-phenyl)-am de] 2-

-114-

j}\ 0 N O O
Sy 15 a0

Me
(0] O 0
“Nkw—(cf-cs)alkw N * [
v O(CrCs) atkyl N COzEt
0 0 O , ,
“N “‘NJ\NH MNJLN—(CVCG)aikyI

.uand U

. Any of the specific values for

may be further optionally substituted with one, two or three
5 substitutent groups selected from the group consisting of halo, (C;-Cq)alkyl,
halo(C,-Ce)alkyl, or hydroxymethyl.

Reference will now be made 10 a compound of Formula VIII.

R15

vl




[(3-fluoro-2'-sul famoyl -bi phenyl - 4-yl)-ani de] : 29 MAY 2006
Pyrrolidine-12-dicarboxylic acid 1-[(3-chloro-phenyl)-amde] 2-[(3-

fl uoro-2' fiakny! - bi phenyl -4-yl)-amde]; 5 <
Pyrrolidi ‘r??—“ls,"%f‘g?car boxylic acid I-[(4-cyano-phenyl)-am d%(jT/IZIEl}f!(')g'?
fluoro-2'-sul fanoyl - bi phenyl -4-yl)-am de]; Pyrrolidine-1,2-dicarboxylic
acid ]-[(4-chloro-2-nethyl -phenyl)-am del 2]-]5

,“---"1s a bond or is absent. A specific value for
X"is CHa. Other specific values for X" include CH, O, NH and N. Specific

values for R'® and R" include H, hydroxy, methoxy, ethoxy, cyano,
N—N
] ik,
trifluoromethyl, fluoro, NH,, carboethoxy, MEJ—NH-, MeSO;N—, H .

5  wherein “~" indicates the point of attachment. Also, R' and R' taken together

can be =0 or =NOH. Thus, specific values for include

L * L)

H



[ (3-fluoro-2'-sul famoyl - bi phenyl -4-yl) - ani de] ; 29 MAY 2006
Pyrrolidine-1,2-dicarboxylic acid ]-[(3,4-dichloro-phenyl)-amde] 2-[(3-

10 fl uor oWD éx¥s91ZnoYI - bi phenyl - 4-yl ) -am dej; PCT/1BO2/04757
Pyrrolidine-1, 2-di carboxylic acid 2-[(3-fluoro-2'-sulfanoyl -bi phenyl - 4-
yl)-amde] ]-[(3-trifluoronethyl-phenyl)-am de];
Pyrrolidine-|,2-dicarboxylic acid 1-[(4-di r_qa]téjyl am no- phenyl ) -am de] 2-

%

» » OF

HO——N

0
N
G
: :
O
E1O0
Jj/-){
N
/22
R12 /"
\/\
In R™,Zis N, CH, C(C;-Co)alkyl, C(C,-Cg)alkoxy, or C-
halo. R' and R"™ are each independently H, halo, (C;-C)alkyl, (C)-Ce)alkoxy.

5 Specific values for R therefore include phenyl, pyridyl, p-
chlorophenyl, p-flucrophenyl, p-bromophenyl, p-methoxyphenyl, p-toluyl, p-
chioropyridyl, ortho, p-difiuorophenyl, meta, p-difluorophenyl, and meta fluoro,

p-methyi phenyl.

R‘M
10 In B8 , X and Y are each independently N, CH, C-

halo, C(C,-Cg)alkyl, C-halo(C;-Cg)alkyl, or C-heterocyclo. R™ and R are each
independently H, halo, (C,-Cq)alkyl, halo(C;-Ce)alkyl, or heterocyclo. Specific




[ (3-fluoro-2'-sul fanmoyl - bi pheny) -4-yl)-anide]; 15 29 MAY 2006
(2S)-Pyrrolidine-I,2-dicarboxylic acid ]-[(4-chloro-phenyl)-amde] 2-[(3

fl uoro-2' 8%’?%:;85/ - bi phenyl -4-yl)-am de]; Pyrrolidine- 1ﬁqu;_@9?<yl iC

acid 1- [(‘h phenyl) am de] 2-[(4- cyano-phenyl)-am
4- Met hoxy-pyrrolidine-1, 2-di carboxylic acid 1-[(4-chl oro-phenyl)am de]
-117-

o,

X g1
[ > ;
F
"""‘<t :)V"‘B
n"/v"ﬁzl W@MB _©—B
B include F ,

values for

-@- ~@- o @ ‘Q‘

—&Q_ —{{;Cl orMe,or

/
F, Cl, or Me N
5
0
-ﬂ..,_lT
In compounds of Formula VIII, Ras can exist in 1automeric
§ y"é
Rie, or R Furthermore, in

Y"l /

Ris Y"is CH, CR', or N. R" is H, (C)-Cg)alkyl, hydroxymethyl,

CH,0-(C1-C)alkyl, or NR3R4, wherein R3 and R# are each independently H,
10 (Ci-Ce)alkyl, aralkyl, aryl, monocyclic heteroaryl, alkoxycarbonyl,




20 2-[(3-fluoro-2'-nethanesul fonyl - bi phenyl -4-yl)-am de];
4- Hydr oxy-pyrrolidine-1, 2-dicarboxylic acid 2-[(3-fluoro-2'

29 MAY 2006

met hanesuM@H3HR2phenyl - 4-yl ) - ami de) 1-[(4-fl uoro- phenyl ) PGHIBIZ4757
4- Hydr oxy- pyrrolidine-1, 2-di carboxylic acid 1-[(5-chl oro-pyridin-2-yl)-

am de] 2-[(3-fluoro-2'-nethanesul fonyl -bi phenyl -4-yl)-am de];
4- Hydr oxy-pyrrolidine-1,2-dicarboxylic acid 2-[(3-fluoro-2'-

25

aralkox ycarbonyl, -SO»alkyl, or joined together to form a saturated or unsaturated

0
JLI’LN
Y,
3 to 7 membered ring. Thus, specific values for P include
0
mbLT
o
Me/
5 A specific value for G is H, F, or methyl.

Reference will now be made to a compound of Formula IX.

, “---""1s a bond or is absent. A specific value for
10 X"is CH,. Other specific values for X" include CH, O, NH and N. Specific

values for R'® and R" include H, hydroxy, methoxy, ethoxy, cyano,



met hanesul f onyl - bi phenyl -4-yl)-am de] |-p-tolylam de; 29 MAY 2006

4 Oxo-pyrrolidine-1,2-dicarboxylic acid ]-[(4-chloro-phenyl)amde] 2
((3-flu hanesul f onyl - bi phenyl - 4-yl)-am de]; and 5

A FI uoro{”&)ﬁ"& i ne- 1, 2-di carboxyl i ¢ acid ]-[(4-chi oro- phenyl T an de] 2-

30 [(3-fluoro-2'-nethanesul fonyl -bi phenyl -4-yl)-am de]; or a

phar maceutical ly acceptable salt thereof.

-119-

11 I
O N\ ';q/l‘\.,_'
riflucromethyl, fluoro, NH-, carboethoxy, Me—L—NH- ,MeSO.N—, H ,

wherein **~~~ " indicates the point of attachment. Also, R' and R'" taken together

can be =0 or =NOH. Thus, specific values for include

be@\& b<
U@UUU
m%b@w

T WTL\O{ W

» O




29 MAY 2006 WO 03/ 045912 PCT/1B112/04757 -25 A conpound which is: 29 MAY2006
(R -Pyrrolidine-12-di carboxylic acid 1-[(4-chioro-phenyl)-amde] 2-[(3-

fl uor o- 2' WOUfEfedR | - bi phenyl - 4-yl ) - am dej ; PCT/IB02/04757
-120-
.
/12 /”
\/\
In R Zis N, CH, C(C)-Cg)alkyl, or C-halo. R and R

are each independently H, halo, (C;-Cq)alkyl, (C;-Ce)alkoxy. Specific values for

R" therefore include phenyl, pyridyl, p-chiorophenyl, p-
fluorophenyl, p-bromopheny!, p-methox yphenyl, p-toluyl, p-chioropyridy!, ortho,
5  p-difluorophenyl, meta, p-difluorophenyl, and meta fluoro, p-methyl phenyl.

H“
In B ,Xand Y are each independentty N, CH, C-halo,

C(C;-Ce)alkyl, C-halo(C;-Ce)alkyl, or C-heterocyclo. R' and R' are each
independently H, halo, (C,-Cs)alkyl, halo(C,-Ce)alkyl, or heterocyclo. Specific

n,

(//x\\\/nm

10  values for B include

e e e




(S)-Pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-anide] 22%{iAY 2006
5 fluoro-2'-sul fanoyl - bi phenyl -4-y1)-am de);

(2R, 4R) - 4; s pyrrolidine-1,2-dicarboxylic acid 1-[(4peRl 80964757
phenyl )-é}rvnb'}c(fgﬁ'%gy?[(&fl uor o- 2' - met hanesul f ony) - bi phenyl -4-y15- am dej ;

(2R, 4S) - 4- Hydr oxy- pyrrolidi ne-1, 2-di carboxylic acid 1-[(4-chloro
phenyl)-am de] 2-[(3-fluoro-2'-nethanesul f.?Q}’.l - bi phenyl - 4-yl)-am dej;

=N N= =N
Yol ot s
Me ,

F, Cl, or F,Cl.orMe o F, Cl, or Me

In A" . X® Y. and Z* are each independently CH, CR" or N;
and R'®is H, (C1-Cg)alkyl, hydroxymethyl, CH20-(C;-Co)alkyl, CH:NR3R4, or

5 NR3R4, wherein R3 and R4 are each independently H, (C;-Ce)alkyl, aralkyl, aryl,
monocyclic heteroaryl, alkoxycarbonyl, aralkox ycarbonyl, -SOxalkyl, or joined

together to form a saturated or unsaturated 3 to 7 membered ring. Thus, specific

M, %
N \\Y.

~A
values for A" include imidazolyl, pyrazolyl, triazolyl, tetrazolyl,
oxadiazolyl, thiadiazolyl, oxazolyl, isoxazolyl, thiazolyl, and isothiazolyl, any of

10 which may be optionally substituted with halo, (Ci-Ce)alkyl, hydroxy(C:-Ce)alkyl,
Mo, %

NMe,
. . Me
'""LN/“\ q"'z.N/"\ %N/Q "%N/\(
e N
Q Q_M = " [“\\/
include ,

%N/N\ . ""‘m,,,/“\ %N/N\ n, /N\
Me . Me == ==\ and
M N

15



10 (2R 4R)-4- Met hoxy-pyrrolidine-1, 2-di carboxylic acid 1-[(4-chi or 0?7 MAY 2006
phenyl }am de) 2-[(3-fluoro-2'-nethanesul fonyl -bi phenyl -4-yl)-am dej;

(2R, 4R) - 4nityshiRxy2pyrrol i di ne- 1, 2-di carboxylic acid 2-[(3-ptpmienss?

met hanesul f onyl - bi phenyl -4-yl }am de) 1-[(4-fl uoro-phenyl)-am dej;

(2R 4R) - - Hydr oxy-pyrrolidine-1,2-di carboxylic acid 1-[(5-chioro- 15
pyridin-2-yl)-am de]

2-[(3-fluoro-2'-net hanesul f onyl - bi phenyl - 4132-) - ani de] ;

A specific value for G is H, F, or methyl.

Reference will now be made to a compound of Formula X.

,"---"1s abond or is absent. A specific value for
X" is CH,. Other specific values for X" include CH, O, NH and N. Specific
vatues for R'® and R"' include H, hydroxy, methoxy, ethoxy, cyano,

O
|
trifluvoromethyl, fluoro, NH,, carboethoxy, 'Me"{I—NH—,MeSOzN——, H .

wherein “ ~~ ” indicates the point of attachment. Also, R' and R" taken together

10  can be =0 or =NOH. Thus, specific values for include



(2R 4R) - 4- Hydr oxy- pyrrolidi ne-1, 2-di carboxylic acid 2-[(3-fluoro-2' 29 MAY 2006
nmet hanesul f onyl - bi phenyl -4-yl)-am de] | -p-tolylam de;
(ZR)-4_OS‘Q Ryy 912' di ne-1, 2-di carboxylic acid 1-[(4-chl oroPQlﬁ,qg.sz,.b_.-;a;m de]
2-[ (3-1l " met hanesul f onyl - bi phenyl -4-yl)-ami de]; and
(2R, 4S) - 4-Fl uoro-pyrrolidine-1,2-di carboxylic acid 1- [(4 chI oro phenyl) -
am de] 2-[(3-fluoro-2'-net hanesul fonyl - bi phenyl -4-yl)-am de];or a
-123-

R

, Or

EtO

In R Zis N, CH, C(C,-C¢alkyl, -(C;-Ce)alkoxy, or C-
hale. R' and R'* are each independently H, halo, (C;-Ce)alkyl, (C;-Ce)alkoxy.



pharmaceutically acceptable salt thereof. The invention is also di r BAY 2006
to a conmpound which is: 25 (2R 4R)-4- Met hoxy-pyrrolidine-1, 2-dicarboxylic
acid 1-[ (W@#BFY2 phenyl ) - ani de] PCT/IB02/04757
2-[[2-fl uoro-4-(2-o0xo-piperidin-1-yl)-phenyl]-am de);

(2R 4R) - 4- Hydr oxy- pyrrolidi ne-1, 2-di carboxylic acid 1-[(4-chloro

phenyl)-am de] 2-1[4-(2-oxo-piperidin-I|-yi )]-2p4)henyl ] -am dej;

Specific values for A" therefore include phenyl, pyridyl, p-
chiorophenyl, p-fluorophenyl, p-bromophenyl, p-methoxyphenyl, p-toluyl, p-
chloropyridyl, ortho, p-difluorophenyl, meta, p-difluorophenyl, and meta fluoro,
p-methyl phenyl.

Lﬁ? X R

>
LT

In 8 ,XandY are each independently N, CH, C-halo,
C(C;-Cs)alkyl, C-halo(C;-Cg)alkyl, or C-heterocyclo. R and R' are each
indcpendently H, halo, (C,-Cg)alky!, halo(C;-Ce)alkyl, or heterocyclo. Specific

or o

s e O @ ave
ava »o«f@ e e
X

¥/
F, Cl, orMe F, Cl, or Me ,or N

*ng



(2R, 4R) - 4- Hydr oxy- pyrrol i di ne- 1, 2-di carboxyl i c acid 1-[(4-chl oro- 3Y MAY 2006
phenyl)-am de] 2- [[2 fluoro-4- (2 oxo0- pi peridi n-1-yl)-phenyl]-am dej;

(2R, 4R) - 4- Hydr oxy- pyrrolidine-1, 2-di catboxylic acid 1-[(5

oyri din. 2"‘5’?{ 43082 0] pEPABI A5

2-1[ 2-fl uor o- 4- (2- oxo-pi peridin-1-yl)-phenyl]-amde]; 29 MAY 2006 WO

113/ 045912 PCT/1B112 /14 7 5 7

~125-
o)
My V7 i
R,,/JI‘\Jz/LL\Rm
In 'L” I Ja, Je., and J, are each C, or one of 1;, Js, Js,

and I is N. R"®, R™ R?, and R* are each independently H, halo, hydroxy, NH,,
NR¥R, NO,, SH, (C-Cs)alkyl, (C,-Cs)alkoxy, halo(C;-Ce)alkyl, (Cy- '
Cy)alkanoyl, (C,-Ce)alkoxycarbonyl, or (C;-Cg)alkoxy, wherein R23 and R24 are
5 each independently H, (C;-Ce)alkyl, aralkyl, aryl, monocyciic heteroaryl,
alkox ycarbonyl, aralkoxycarbonyl, -SO5aikyl, or joined together to form a
saturated or unsaturated 3 to 7 membered ring, or R'® and R%, R and R?, or R*
and R%, together with the carbons to which they are attached, forma 5, 6, or 7
membered saturated or unsaturated cycloalkyl or hetcrocyc]o ring, or an aryl or
10 heteroaryl ring. Also, when any of J;, J», I, or J4 is N, R"®, R®®, R* or R%,

respectively, is absent at that position. Thus, specific values for
0

1S
Qb drded
Sddido




-26 (2R 4R)-4- Met hoxy- pyrrol i dine-1, 2-di carboxylic acid 1-[(5-chlor SAY 2006
pyridin-2-yl)-amde] 2-([2-fluoro-4-(2-o0xo-piperidin-1-yl)-phenyl]-am de)

. (2R, AR) WELBtWHNY - pyrrol i di ne- 1, 2-di carboxylic acid PCT/IB02/04757

| -[(5-chloro-pyridin- 2-yl)-am de]
2-([2-fluoro-4-(2-oxo-piperidin-l-yl)-phenyl]-amde); 5

(2R 4R) - 4- Et hoxy-pyrrolidine-1, 2-di car boxyljpg. acid | -[ (4-chl oro-phenyl) -

A specific value for G is H, F, or methyl.

5 PREPARATION OF COMPOUNDS OF THE INVENTION
Processes and novel intermediates for preparing compounds of formula 1
are provided as further embodiments of the invention and are illustrated by the
following procedures in which the meanings of the generic radicals are as given
above unless otherwise qualified. Certain compounds of formula I are useful as

10 intermediates for preparing other compounds of formula L.

It is aiso noted that compounds of formula I can be prepared using
protecting groups. It is to be noted that the appropriate use and choice of
protecting groups is weil-known by one skilled in the art, and is not limited to the

15 specific examples below. It is also 1o be understood that such groups not only
serve to protect chemically reactive sites, but also to enhance solubility or

otherwise change physical properties. A good general reference for protecting

group preparation and deprotection is Protecting Groups in Organic Synthesis by
T.W. Green anci P.G. Wuts. A number of general reactions such as oxidations and

20 reductions etc. are not shown in detail but can be done by methods understood by
one skilled in the art. General transformations are well-reviewed in

Comprehensive Organic Transformation by Richard Larock, and the series”

published by Wiley-Interscience. In general, the starting materials are obtained

from commercial sources unless otherwise indicated.

It will be appreciated by those skilled in the art that compounds of the
invention having one or more chiral centers may exist in and be isolated in
optically active and racemic forms. Some compounds may exhibit polymorphism.

It is to be understood that the present invention encompasses any racemic,
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optically-active, polymorphic, geometric, or siereoisomeric form, or mixtures
thereof, of a compound of the invention, which possess the useful properties
described herein, it being well known in the art how to prepare optically active
forms (for example, by resolution of the racemic form by recrystallization

5 techniques, by synthesis from optically-active starting materials, by chiral
synthesis, or by chromatographic separation using a chiral stationary phase) and
how to determine activity or cytotoxicity using the standard tests described herein,

or using other similar tests which are well known in the art.

10 It wil) be further appreciated by the skilled artisan that the following
schemes depict the synthesis of some compounds of the invention. Itis to be
understood, however, that compounds of the invention other than those

specifically disclosed can be prepared using the strategies depicted in the schemes.

15 One method for making compounds of the invention is disclosed in
Scheme 1. The route is useful for a wide variety of starting materials with
variable W1 groups, provided the appropriate protecting group is utilized, if
necessary. The scheme is also employed for both racemic mixtures and
enantiomerically pure compounds. The method comprises reacting an amino acid

20 having Formula A with a reagent capable of forming a protecting group on the

amino group of an amino acid to form compound with Formula A-1. In Scheme

1, P! is a protecting group and W1 is the same as defined above. The compound
of Formula A-1 is next converted into an acid halide. Alternatively the carboxylic
acid may be activated by a number of coupling reagents, but not limited to, such

25  as BOP, PYBOP, HATU, EEDQ, or CDI. The acid halide is then reacted with a
haloaniline or a haloaminoheterocycle to form a halide having Formula D, where
Y is a halogen and A is as defined above. The compound with Formula D is then
subjected to a coupling reaction with a compound having B to give a compound of
Formula E. The protecting group is then removed from compound E and the

30 resulting compound reacted with an isocyanate having C to form a compound of
Formula L. Finally, as relating to Scheme 1 and subsequent schemes, it is to be

noted that compounds of the invention wherein G has any of the provided
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skilled artisan. For example, compounds wherein G is alkyl can be prepared by

alkylation of 1, or by alkylation of a corresponding ester of A, B D, or E.

5 Scheme 1
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o o C\NCO 0 o]
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Scheme 2 provides a more detailed approach to the preparation of

compounds of the invention. The synthetic route starts by protecting an amino

10  acid A with di-rert-butyl dicarbonate in tetrahydrofuran with 2M NaOH as the

base. The resulting BOC-protected amino acid B-1 is converted into the acid

chloride using oxalyl chloride, with pyridine added to prevent deprotection.
acid chloride or acid is then immediately reacted with a bromoaniline or
bromoaminoheterocycle of choice. The resulting bromide is then typically

15  subjected to a Suzuki coupling with a boronic acid, although other coupling

The

conditions may be used 1o provide D-]. Compound D-1 is then deprotected with

33% trifluoroacetic acid in dichloromethane and allowed to react with an
isocyanate in the presence of an amine base such as triethylamine in
tetrahydrofuran or the like. This route is useful for preparing compounds

20 containing biaryl A-B groups; i.e., where both A and B are aryl.
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5 Another method of making compounds of the invention is depicted in

Scheme 3. The route summarized in Scheme 3 is useful for synthesizing a wide
variety of A-B groups. The chemistry is similar to Scheme 1, but the second step
(i.e., the conversion of B to D) introduces different substituted aniline or
aminoheterocycle. By selecting an appropriately substituted aniline or

10 aminoheteroary] group, a wide variety of B groups can be introduced. For
example, when Z is a cyano group, the corresponding imidazole and imidazoline
compounds can be made using technigues known to the skilled artisan. When Z is
a methyl ester or the like, the corresponding amides and ketones can be
symﬁcsized viaa ﬁumber of methods available to the skilled artisan. For exampie,

15  an amide is prepared by hydrolyzing the ester with lithium hydroxide or TMSOK
or the like, treating the resulting carboxylic acid with a typical peptide coupling

reagent such as HATU or PYBOP followed by introduction of the desired amine.
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Compounds of the invention may also be prepared as provided in Scheme
5 4. Thus, 2 mixture of F (where Z is a halide and Y is an amino or nitro group), B
(where B is a nitrogen-containing ring, an amine or amide), K3PO,, Cul, and
trans-diaminocyclohexane is heated in dioxane at reflux 1o obtain compound G.
In the case where Y is a nitro group, the moiety is reduced to the amino group
with RaNi and EtOH vnder a hydrogen atmosphere. The appropriate aniline G,
10 EEDQ, tnethylamine and carboxylic acid H are heated at reflux in chioroform to
produce J. Finally, a solution of compound J, TFA and DCM is stirred at room
temperature for 1h and then concentrated under reduced pressure. The resulting
oil is dissolved in THF and cooled to 0 °C followed by the addition of

triethylamine and the appropriate isocyanate to produce invention compound XK.

15 Scheme 4
4
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Scheme 5 provides an approach to compounds of the invention wherein X"

(c.f., Formulas II-X), is N and “~--*is a bond. Thus,

aniline M is converted to an acrylamide N by the addition of acryoyl chloride and
5  abase, such as satvrated sodium bicarbonate, in a solvent such as ethy] acetate at

room temperature. Alternatively, the aniline may be converted to N by the
addition of an acrylic acid and adding a coupling reagent such as
dicyclohexylcarbodi-imide (DCC), O-(7-azabenzotriazol-1-yl}-N,N,N' N'-
tetramethyluronium hexafluorophosphate (HATU), or EEDQ. To the acrylamide

10  Nis then added an excess of trimethylsilyl diazomethane in a solvent such as ethyl
acetate or dichloromethane. The resulting dihydropyrazole O may then be treated
with an isocyanate, in the presence of base such as pyridine or triethylamine, in a

solvent such as dichloromethane, to afford compound P.

15 Scheme 5.1
formation of conversion to
acrylamide dihydropyrazole
. HN-A Y Ry HN-A yeroRy Ry HN-A
B B — < B
o NN o
N H
M 0
Rt = H or atkyl

A= aryl or heteroaryl

R1 HN-A
reaction with m B

isocyanate “N (@]
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An alternative approach to molecules wherein X" in
(c.f., Formulas II-X), is N and *----* is a bond is provided in Scheme 5.2. The
chemistry for the preparation of compounds Q-T is similar to that described in
Scheme 5.1. Compound T may be converted to an invention compound by 2

5  Suzuki coupling with a boronic acid, although other coupling conditions

commonly known to the skilled practitioner may also be used. This route is
particularly useful for compounds containing a biaryl A-B group. In situations
where a rert-butylsulphonamide is present in B, which occurs in some of the
particularly preferred compounds, the sulphonamide may be formed by stirring

JO  with trifivoroacetic acid for 16 h.

Scheme 5.2
formation of conversion to
HN-A acrylamide R, HN-A dihydropyrazole R, HN—A
Y1 M Y'l “/H Y1
o) NN 0
H
Q A S
R1 = H or alkyl
reaction with
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Ry HN-A coupling with
m ‘B compound B I Ry HN-A
N~ rH Y
N 1
o © NN O
HN =0
c HN
c
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Another approach 1o the preparation of invention compounds wherein X"

(c.f., Formulas II-X), is N and “----* is a bond is provided
in Scheme 5.3. The synthetic routes commences with formation of acrylamide U
as disclosed in Scheme 5.1. A diazoacetate such as ethyl diazoacetate is then

5 mixed with acrylamide U to afford the appropriately substituted dihydropyrazole
V. Similar chemistry 10 that described in Scheme 5.1 allows conversion of V to
W, Reduction of the ester moiety in W is then achieved using a reducing agent

such as super-hydride to afford the hydroxyl containing invention compound X.

10 Scheme 5.3
jormation of conversion to 10,
acrylamide dihydropyrazole t A -
HN-A R, HN-a  Ovdropy 2 MN A
| B 8 NN o
0 H
u v
R1=H or alkyl
reaction with
isocyanate
OH
MN*A‘ E10,C Ry HN—-A
| B m -
N“L 0 NN o
0 Reduction ):
HN X N ©w
c c

H . . . T-
Alternatively, invention compounds wherein X"in

(c.f., Formulas II-X), is N and “-—-* is a bond is provided in Scheme 5.4. Here,
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the acrylic ester Y is reacted with a diazo compound to form the dihydropyrazole
Z. Addition of a chloroformate affords compounds of formula AA. Deprotection
of the ester is achieved by acid, such as TFA or hydrogen chloride to afford
compounds of formula BB. Addition of an aniline with a coupling reagent such as
5 EEDQ and base affords compounds of formula CC. Deprotection of the
carbamate with Pd/C and hydrogen affords compounds of formula DD which may

then be reacted with isocyanates 1o afford invention compounds of formula FF.

Scheme 5.4
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10
Other methods for making compounds of the invention or variations of the

above Schemes are provided in the Examples section.
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Not all compounds of the invention falling into a given class may be
compatible with some of the reaction conditions described. Such restrictions are
readily apparent to those skilled in the art of organic synthesis, and alternative

methods must then be used.

Some of the compounds of Formula I are capable of further forming
pharmaceutically acceptable acid-addition and/or base salts. All of these forms are
within the scope of the present invention. Thus, pharmaceutically acceptable acid
addition salts of the compounds of Formula I include salts derivéd from nontoxic

10  inorganic acids such as hydrochloric, nitric, phosphoric, suifuric, hydrobromic,
hydriodic, hydrofluoric, phosphorous, and the like, as weli as the salts derived
from nontoxic organic acids, such as aliphatic mono- and dicarboxylic acids,
phenyl-substituted alkanoic acids, hydroxy alkanoic acids, alkanedioic acids,
aromatic acids, aliphatic and aromatic sulfonic acids, etc. Such salts thus include

15  sulfate, pyrosulfate, bisulfate, sulfite, bisulfite, nitrate, phosphate,
monohydrogenphosphate, dihydrogenphosphate, metaphosphate, pyrophosphate,
acetate, trifluoroacetate, propionate, caprylate, isobutyrate, oxalate, malonate,
succinates suberate, sebacate, fumarate, maleate, mandelate, benzoate,
chlorobenzoate, methylbenzoate, dinitrobenzoate, phthalate, benzensoulfonate,

20 toluenesulfonate, phenylacetate, citrate, lactate, maleate, tartrate,
methanesulfonate, and the like. Also contemplated are salts of amino acids such as
arginate and the like and gluconate, galacturonate (see, for example, Berge, S.M.

et. al., “Pharmaceutical Salts,” Journal of Pharmaceutical Science, 1977;66:1-19).

25 The acid addition salt of said basic compounds are prepared by contacting
the free base form with a sufficient amount of the desired acid to produce the salt

in the conventional manner.

Pharmaceutically acceptable base addition salts are formed with metals or
30 amines, such as alkali and alkaline earth metals or organic amines. Examples of
metals used as cations are sodiusn, potassium, magnesium, caicium, and the like,

Examples of suitable amines are N,N’-dibenzylethylenediamine, chloroprocaine,




2-[(4-pyrimdin-5-yl -phenyl)am de]; or a pharmaceutically acceptabl # MAY 2006

thereof. 30 A conmpound which is: | -(4-Chloro-phen

yl car banmoyl ) - 5-[ 2-fl uor o- 4- (2- oxo-pi peridin-1 -yl)-

phenyl cWO&MAYI2 pyrrol i di ne- 3-car boxylic acid; PCT/IBO2N4T75T
-136-

10

15

20

25

30

choline, diethanolamine, dicyclohexylamine, ethylenediamine, N-methyl

glucamine, and procaine {see, for example, Berge, S.M,, supra., 1977).

The base addition salts of said acidic compounds are prepared by
contacting the free acid form with a sufficient amount of the desired base to

produce the salt in the conventional manner.

Examples of pharmaceutically acceptable, non-toxic esters of the

compounds of this invention include C;-Cg alkyl esters wherein the alkyl group is
a straight or branched chain. Acceptable esters also include Cs-C7 cycloalkyl
esters as well as arylalkyl esters such as, but not limited to benzyl. C;-C4 alkyl

esters are preferred. Esters of the compounds of the present invention may be

prepared according to conventional methods.

Examples of pharmaceutically acceptable, non-toxic amides of the

compounds of this invention include amides derived from ammonia, primary Cy-
Cg alkyl amines and secondary C-Cg dialkyl amines wherein the alkyl groups
are straight or branched chain. In the case of secondary amines, the amine may
also be in the form of a 5- or 6-membered heterocycle containing one nitrogen
atom. Amides derived from ammonia, C3-C3 alkyl primary amines and C;-Cp

dialkyl secondary amines are preferred. Amides of the compounds of the

invention may be prepared according to conventional methods.

Certain of the compounds of the present invention can exist in unsolvated
forms as well as solvated forms, including hydrated forms. In general, the solvated
forms, including hydrated forms, are equivalent to unsolvated forms and are

intended to be encompassed within the scope of the present invention.

Certain of the compounds of the present invention possess one or more

chiral centers and each center may exist in the R(D) or S(L) configuration. The
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present invention includes all enantiomeric and epimeric forms, as well as the

appropriate mixtures thereof.

The compounds of FormulaI can be formulated as pharmaceutical
5 compositions and administered to a mammalian host, such as a human patient in a
variety of forms adapted to the chosen route of administration, i.c., orally or

parenterally, by intravenous, intramuscular, topical or subcutaneous routes.

Thus, the present compounds may be systemically administered, e.g.,

10  orally, in combination with a pharmaceutically acceptable vehicle such as an inert
diluent or an assimilable edible carrier. They may be enclosed in hard or soft shell
gelatin capsules, may be compressed into tablets, or may be incorporated directly
with the food of the patient's diet. For oral therapeutic administration, the active
compound may be combined with one or more excipients and used in the form of

15 ingestible tablets, buccal tablets, troches, capsules, elixirs, suspcns-ions, syrups,
wafers, and the like. Such compositions and preparations should contain at Jeast
0.1% of active compound. The percentage of the compositions and preparations
may, of course, be varied and may conveniently be between about 2 to about 60%
of the weight of a given unit dosage form. The amount of active compound in

20 such therapeutically useful compositions is such that an effective dosage level will

be obtained.

The tablets, troches, pills, capsules, and the like may also contain the |

following: binders such as gum tragacanth, acacia, corn starch or gelatin;

25 excipients such as dicalcium phosphate; a disintegrating agent such as corn starch,
potato starch, alginic acid and the like; a lubricant such as magnesium stearate;
and a sweetening agent such as sucrose, fructose, lactose or aspartame or a
flavoring agent such as peppermint, oil of wintergreen, or cherry flavoring may be
added. When the unit dosage form is a capsule, it may contain, in addition to

30 materials of the above type, a liquid carrier, such as a vegetabie oil or a
polyethylene glycol. Various other materials may be present as coatings or to

otherwise modify the physical form of the solid unit dosage form. For instance,
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tablets, pills, or capsules may be coated with gelatin, wax, shellac or sugar and the
like. A syrup or elixir may contain the active compound, sucrose or fructose as a
sweetening agent, methyl and propylparabens as preservatives, a dye and
flavoring such as cherry or orange flavor. Of course, any material used in

5  preparing any unit dosage form should be pharmaceutically acceptable and
substantially non-toxic in the amounts employed. In addition, the active

compound may be incorporated into sustained-release preparations and devices.

The active compound may also be administered intravcno;:sly or
10 intraperitoneally by infusion or injection. Solutions of the active compound or its
salts can be prepared in water, optionally mixed with a nontoxic surfactant.
Dispersions can also be prepared in glycerol, liquid polyethylene glycols,
triacetin, and mixtures thereof and in oils. Under ordinary conditions of storage
and use, these preparations contain a preservative to prevent the growth of

15  microorganisms.

The pharmaceutical dosage forms suitable for injection or infusion can
include sterile agueous solutions or dispersions or sterile powders comprising the
active ingredient which are adapted for the extemporaneous preparation of sterile

20  injectable or infusible solutions or dispersions, optionally encapsulated in
liposomes. In all cases, the ultimate dosage form must be sterile, fluid and stable
under the conditions of manufacture and storage. The liquid carrier or vehicle can
be a solvent or liquid dispersion medium comprising, for example, water, ethanol,
a polyol (for example, glycerol, propylene glycol, liquid polyethylene glycols, and

25  the like), vegetable oils, nontoxic glyceryl esters, and suitable mixtures thereof,
The proper fluidity can be maintained, for example, by the formation of
liposomes, by the maintenance of the required particle size in the case of
dispersions or by the use of surfactants. The prevention of the action of
microorganisms can be brought about by various antibacterial and antifungal

30  agents, for example, parabens, chlorobutanol, phenol, sorbic acid, thimerosal, and
the like. In many cases, it will be preferable to include isotonic agents, for

example, sugars, buffers or sodium chioride. Prolonged absorption of the
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injectable compositions can be brought about by the use in the compositions of

agents delaying absorption, for exampie, aluminum monostearate and gelatin.

Sterile injectable solutions are prepared by incorporating the active
5 compound in the required amount in the appropriate solvent with various of the
other ingredients enumerated above, as required, followed by filter sterilization. In
the case of sterile powders for the preparation of sterile injectable solutions, the
preferred methods of preparation are vacuum drying and the fwc drying
techniques, which yield a powder of the active ingredient plus any additional

10  desired ingredient present in the previously sterile-filtered solutions.

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

15  adermatologically acceptable carrier, which may be a solid or a Jiquid.

Useful solid carriers inciude finely divided solids such as talc, clay,
microcrystalline cellulose, silica, alumina and the like. Useful liquid camiers
include water, alcohols or glycols or water-alcohol/glycol blends, in which the

v 20  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 liquid compositions can be applied from absorbent pads, used to
impregnate bandages and other dressings, or sprayed onto the affected area using

25 pump-type or aerosol sprayers.

Thickeners such as synthetic polymers, fatty acids, fatty acid saits and
esters, fatty alcohols, modified celluloses or modified mineral materials can also
be employed with liquid carriers to form spreadable pastes, gels, ointments, soaps,

30 and the like, for application directly to the skin of the user.



15 4-Di net hyl am nonet hyl - pyr olidine-I,2-dicarboxylic acid 1-] (4-crﬂ96‘%!’2“°‘
phenyl)-am de] 2-1[2-fl uoro-4-(2-oxo-piperidin-1-yl)-phenyl]-amde);

4- Acet yl - Byrrol i di ne-1, 2-di carboxylic acid 1-[(4-chloro- phen}/I %-arp' de] 2

1 [ 2-f1 uBPd3A43932 ox0- pi peri di n-]-yl } phenyl ) - ani de) ; PCT/IBU2/04757
Pyrrolidine-1,2,4-tricarboxylic acid ]-[(4-chloro-phenyl)-am de] 2-1[2-

20 fluoro-4-(2-oxo-piperidin-1-yl)-phenyl]-am de) 4-nethylam de;
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Examples of useful dermatological compositions which can be used to
deliver the compounds of Formula 1 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).

Useful dosages of the compounds of Formuta I can be determined by
comparing their in vitro activity, and in vivo activity in animal models. Methods
for the extrapolation of effective dosages in mice, and other animals, to humans

10 are known to the art; for example, see U.S. Pat. No. 4,938,949,

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 composition such as

15  agel or a powder will be about 0.1-5 wt-%, preferably about 0.5-2.5 wt-%.

"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 conditton being treated and
20  the age and condition of the patient and will be ultimately at the discretion of the

attendant physician or clinician.

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

25  human aduit 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 depend
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

30 being used. The determination of optimum dosages for a particular patient is well-

known to those skilled in the art.




Pyrrolidiine-I,2, 4-tricarboxylic acid 1-[(4-chl oro-phenyl)-anide] 42 MAY2006

di net hyl am de 2-f [2-fluoro-4-(2-o0xo0-piperidin-1-yl)-phenyl)-am de);
4-Trifluoronet hyl - pyrrolidine-1di carboxylic acid 1-[(4-chl oro-phenyl)
ami de] WOW3SHL yor o- 4- ( 2- oxo- pi peri di n-1-yl) - phenyl ] - alRd&B02/4041§7
4- Met hyl - pyrrolidine-1, 2-di carboxylic acid ]-[(4-chloro-phenyl)-am de] 2-
1 [2-fluoro-4-(2-oxo-piperidin-1-yl)-phenyl)-amde);
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Ideally, the active ingredient should be administered to achieve peak
plasma concentrations of the active compound of from about 0.5 nM (nonmolar)
to about 75 uM, preferably, about 1 nM to 50 uM, most preferably, about 0.1 10
about 5 pM. This may be achieved, for example, by the intravenous injection of a
5  0.05 to 5% solution of the active ingredient, optionally in saline, or orally
administered as a bolus containing about 10-500 mg of the active ingredient.
Desirable blood Jevels 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).
10
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
15 inhalations from an insufflator or by application of a plurality of drops into the

eye.

The following exarnples illustrate the various embodiments of the present
invention. Those skilled in the art will recognize many variations that are within

20  the spirit of the present invention and scope of the claims.

BIOLOGICAL ASSAYS
The invention compounds have demonstrated factor Xa inhibitory activity
in the standard assays commonly employed by those skilled in the art. |
25
A.  Determination of Factor Xa ICsp
The ability of compounds to act as inhibitors of human factor Xa catalytic
activity is assessed by determination of that concenu:ation of test substance that
inhibits by 50% (IC5q) the ability of human factor Xa to cleave the chromogenic
30  substrate S2765 (N-CBz-D-Arg-L-Gly-L-Arg-p-nitroanilide. 2HC], DiaPharma).
The IC5( was determined at 3pM and 30pM concentrations human factor Xa



4- | sopropoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl )29 MAY 2006
am de] 2-1[2-fluoro-4-(2-oxo-piperidin-1-yl)-phenyl]-amde);

4- Fl uoro-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl}am de] 2-

30 1 [2WOMYPEYRE (2- oxo- pi peridin-1-yl)-phenyl]-am de); PCT/IBO2/4757

4,4-Di fluoro-pyrrolidine-1,2-dicarboxylic acid |I-[(4-chloro-phenyl)-

am de] 2-1 [2-fluoro--(2-oxo-piperidin-1-yl)-phenyl]-amde);
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(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 10uM HEPES, 150 pM 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

5  the factor Xa/buffer soiution and incubated for 60 minutes at room temperature.

The 1Cqq is determined by monitoring the increase in absorbance at 390
nm exicitation, 460 nm emission, with a 455 nm cutoff, in a flucrometric plate

reader. Results of the IC5q at 3 pM and 30 pM enzyme concentrations are

10  provided in Table 1.
Table 1

. FXA 3pM 1Cs| FXA30 pM
EXAMPLE (prM) 1Cso (kM)
(R)-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-[(3-fluoro-2'-sulfamoyl-biphenyl-4- 0.0199 0.0270
1)-amide] '
Pyrrolidine-1,2-dicarboxylic acid 1-{{4-chioro-phenyl)-
lamide] 2-[(3-fiuoro-2'-sulfamoyl-biphenyl-4-yl)- 0.0355
amide)

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

lidine-1,2-dicarboxylic acid 1-[{2,4-difluoro-
henyl)-amide] 2-[(3-fluoro-2"-sulfamoyl-biphenyl-4- 9.1175
1)-amide] .

Eyrrolidine-lz-dicarboxylic acid 2-[(3-fluoro-2'-
ulfamoyl-biphenyl-4-yl)-amide] 1-p-tolylamide 0.38%0

IPyrrolidine-1,2-dicarboxyiic acid 2-[(3-fluoro-2'-
sulfamoyl-biphenyl-4-yl)-amide] 1-[(4-methoxy- 0.8730
phenyl)-amide]

Pyrrolidine-1,2-dicarboxylic acid 1-[(4-bromo-phenyl)-
mide] 2-[(3-fluoro-2'-sulfamoyl-biphenyl-4-yl)- 0.0333
amide]




29 MAY 2006 WD 03/1145912 PCT/1 6112 /114 7 5 7 -29 1-(4-

]1- (4- Chl or o- phenyl car banoyl ) - 4- met hoxy- pyrrol i di ne-2-car bonyl]

ﬁé rrolidine-2-carboxylic acid; 1-(4- { [
% "r\{/)qycar banoyl ) - 4- hydr oxy- pyrrol i di ne- 2-car bBEWB‘]Zﬂ”"*"

am no) - phen

- (4- Chl Y@L

-143-

q
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Pyrrolidine-1,2-dicarboxylic acid 2-{(3-fluoro-2"-
sulfamoyl-biphenyl-4-yl)-amide] 1-phenylamide

0.9510

yrrolidine-1,2-dicarboxylic acid 1-{(3,4-difluoro-
phenyl}-amide] 2-[(3-fluoro-2"-sulfamoy]-biphenyl-4-
yl)-amide]

0.6460

IPyrrolidine-1,2-dicarboxylic acid 1-[(3-fluoro4-
methyl-phenyl)-amide] 2-[(3-fluoro-2"-sulfamoyl-
biphenyl-4-yl)-amide]

0.5150

iPyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-pyridin-
2-yl)-amide] 2-[(3-fluoro-2'-methanesulfonyl-biphenyl-
4-yl)-amide]

0.0804

Pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
Hamide] 2-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-
amide)

0.0172

yrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
mide] 2-{[5-(2-sulfamoyl-phenyl)-pyridin-2-yi]-
amide }

0.0730

yrrolidine-1,2-dicarboxylic acid 2-[(3-chloro-2'-
ethanesulfonyl-biphenyl-4-yl)-amide] 1-[{5-chloro-
yridin-2-yl)-amide]

0.1010

Pyrrolidine-1,2-dicarboxylic acid 2-[(3-chloro-2'-
ethanesulfonyl-biphenyl-4-yl}-amide] 1-{{4-chloro-
F\cnyl)-amidc]

0.0166

Pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-pyridin-
2-yl)-amide] 2-{[5-(2-sulfamoyl-phenyl)-pyridin-2-yl]-
amide }

0.2770

(2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid
1-[(4-chloro-phenyl}-amide] 2-{(3-fluoro-2'-
methanesulfonyl-biphenyl-4-yl)-amide]

0.0007

IPyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-{[4-(1-methyl-4,5-dihydro- I H-imidazol-2-
yl)-phenyl]-amide}

0.1560

Pyrrolidine-1,2-dicarboxylic acid 1-[(4-chioro-phenyl)-
amide] 2-[(2'-methanesulfonyl-biphenyl-4-yl)-amide]

0.0273




am no) - phenyl ) - pyrrolidi ne-2-carboxylic acid; 5 29 MAY 2006
4- Met hoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro- pyridin-2-yl)-
am de) 2-[(2-o0x0-3,4,5,6-tetrahydro-2H[1,3")bipyridinyl-6"-yl) am de];

4- Met hoWO p3/45812i di ne- 1, 2- di carboxyli ¢ acid 1-[(4-chl orBCiSHéWlJ)"ﬁ"am de]
2-[(2-0x 0-3,4,5,6-tetrahydro-2H[ 1,2 bipyridinyl-5-yl)- am de];

4- Met hoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-pyridin-2-yl)-

-144-

mide] 2-[(2'-methanesulfony)-3-methyl-biphenyl-4- 0.0591

F‘yn‘o!idine- 1.2-dicarboxylic acid 1-{{4-chloro-phenyl)-
yl)-amide]

(2R,4R)-4-methoxy-pyrrolidine-1,2-dicarbox ylic acid
1-{(4-chloro-phenyl)-amide] 2-[(3-fluoro-2'- 0.000374
imethanesuifonyl-biphenyl-4-yl)-amide] ' 833

(2R)-4-oxo-pyrrolidine-1,2-dicarboxylic acid 1-{(4-
chloro-phenyl)-amide] 2-[(3-fluoro-2'- 0.007
methanesulfonyl-biphenyl-4-yl)-amide) 907596667

(2R 45)-4-Fluoro-pyrrolidine-1,2-dicarboxytic acid 1-
[ (4-chloro-phenyl)-amide]-2-[(3-fluoro-2'- 0.00444
[methanesulfonyl-biphenyl-4-yl)-amide] ' 3333

(2R.4R)-4-Hydroxy-pyrrolidine-1,2-dicarbox ylic acid
2-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide] 0.01065
1-p-tolylamide

(2R 4R)-4-Hydroxy-pyrrolidine-1,2-dicarbox ylic acid
2-{(3-fluoro-2-methanesulfonyl-biphenyl-4-yl)-amide] | ¢ 0028575
1-[(4-fluoro-phenyl)-amide]

(2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid
1-[(S-chloro-pyridin-2-yl)-amide] 2-[(3-fluoro-2'- 0.0071125
methanesulfonyl-biphenyl-4-yl)-amide]

mide] 2-[(2-methanesulfonyl-3-trifluoromethyl- 0.0806

Eyrrolidinc-l .2-dicarboxylic acid 1-[(4-chloro-phenyl)-
iphenyl-4-yl)-amide]

(2R ,4R)-4-Methoxy-pyrrolidine-1,2-dicarbox ylic acid
1-{(4-chloro-phenyl)-amide] 2-{[2-fluoro-4-(2-oxo0- 0.0014
[piperidin-1-yi)-phenyl}-amide} )

(2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid
1-[(4-chloro-phenyl)-amide] 2-{[4-(2-oxo-piperidin-1- 0.0025
yl)-phenyl}-amide)

(2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid
1-[(4-chloro-phenyl)-amide] 2-{[2-fluoro-4-(2-oxo- 0.0025
piperidin-1-y!)-phenyl}-amide}

(2R ,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 0.0041
1-[(5-chloro-pyridin-2-yl)-amide] 2- { [2-fluoro-4-(2- '




10 am de]

2-{ [5-(2-oxo-piperidin-1-y])-pyrimdin-2-yl]

-am de);

29 MAY 2006

4- Met hoxy-pyrrolidine-1,2-dicarboxylic acid I-[(5-chloro-pyridin-2-yl)-

am de] 2-1[ 2-(2-oxo-piperidin-1-yl)-pyrimdin-5-yl]-am
4- Met hoX¥O- BYIHPYRI di ne- 1, 2-di carboxylic acid 1-[(4 -chlor
2- ([5-(2-oxo-piperidin- | -yl)-pyrimdin-2-yl]-am de)

d@ﬁ@ﬁ@i‘}*—" am de]

15

4- Met hoxy-pyrrolidine-1,2-dicarboxylic acid 1 -[(4-chl oro-phenyl)-am de]

-145-

oxo-piperidin-1-yl)-phenyl}-amide

(2R 4R )-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid
1-[(5-chloro-pyridin-2-yl)-amide] 2-{[2-fluoro4-(2-
oxo-piperidin-1-yl}-phenyl]-amide)

0.0149

(2R 4R )-4-Ethoxy-pyrrolidine-1,2-dicarboxylic acid 1-
[(5-chloro-pyridin-2-yl)-amide] 2-{[2-fluoro-4-(2-ox0-
piperidin-1-yl)-phenyl]-amide}

0.0084

(2R 4R )-4-Ethoxy-pyrrolidine-1,2-dicarboxyiic acid 1-
[(4-chioro-phenyl)-amide] 2-{[2-fluoro-4-(2-oxo-
piperidin-1-yl)-phenyl]-amide}

0.0045

(2R 4R )-4-Propox y-pyrrolidine-1,2-dicarboxylic acid
1-[(4-chloro-phenyl)-amide] 2-{[2-finoro-4-(2-oxo-
piperidin-1-yl)-phenyl]-amide}

0.0008

(2R 4R )-4-Propox y-pyrrolidine-1 ,2-dicérbox ylic acid
1-[(5-chloro-pyridin-2-yl)-amide] 2-{[2-fluoro-4-(2-
oxo-piperidin-1-yl)-phenyl}-amide])

0.0020

(4-chloro-phenyl)-amide] 2-{[2-fluoro-4-(2-oxo-

(2R ,4R)-4-Cyano-pyrrolidine-1,2-dicarboxylic acid 1-
[
Lipcridin-l -yl)-phenyl}- amide}

0.0050

(2R ,4R)-4-Fluoro-pyrrolidine-1,2-dicarboxylic acid 1-
i[(4-chloro-phenyl)-amide] 2-{[2-fluoro-4-(2-0xo0-
piperidin-1-y})-phenyl}-amide }

0.0510

(2R,4R)-4-Methox y-pyrrolidine-1,2-dicarboxylic acid
1-[(4-chloro-phenyl)-amide] 2-{[2-fluoro-4-(2-oxo-
Hazclidin-l-yl)—pheny!]—amide}

0.0110

2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid
1-[(5-chloro-pyridin-2-yl)-amide] 2-{[2-fluoro-4-(2-
oxo-azetidin-1-yl)-phenylj-amide }

0.1223

(2R 4R)-4-Methox y-pyrrolidine-1,2-dicarboxylic acid
1-[(5-chloro-pyridin-2-yl)-amide] 2-([2-fluoro-4-(2-
oxo-pyrrolidin-1-yl)-phenylj-amide}

0.0040

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid
1-[(4-chloro-phenyl}-amide]) 2-{{2-fluoro-4-(2-oxo-
lazepan-1-yl)-phenyl]-amide}

0.0294




2-1[ 2- (2-oxo-piperidin-l-yl)-pyrimdin-5-yl]-amde};

29 MAY 2006

4- Met hoxy-pyrrolidine-1,2-dicarboxylic acid 2-{ [2-Fl uoro-4-(2-o0xo0-
pi peridin-1-yl)-phenyl)-am de) 1-[(5-fluoro-pyridin-2-yl)-amde];
4- Vet hoxX¥Y OB 2 di ne- 1, 2- di carboxylic acid |-[(5-Fl uor o-RGE/IBRM4 BTy ) -

20 am de]

2-[(2-0x0-3,4,5, 6-tetrahydro-2H|

I,3" ]bipyridinyl-6"-yl)-amde); 4-I\/Ethoxy-pg/rrolidine-1,2-dicarboxylic
acid | -[(5-fluoro-pyridin-2-yl) -146-

(2R ,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid
1-{(5-chloro-pynidin-2-yl)-amide] 2-{[2-fluoro-4-(2-
oxo-azepan-1-yl)-phenyl]-amide}

0.0041

(2R 4R )-4-Methox y-pyrrolidine-1,2-dicarboxylic acid
1-{(5-chloro-pyridin-2-yl)-amide] 2-{[4-(2-0x0-2H-
yridin-1-yl)-phenyl]-amide }

0.0300

(2R,4R)-4-Methox y-pyrrolidine-1,2-dicarbox ylic acid
1-{(4-chloro-phenyl)-amide) 2-{[4-(2-ox0-2H-pyridin-
1-yl)-phenyl]-amide)

0.0013

(2R,4R)-4-Ethoxy-pyrrolidine-1,2-dicarbox ylic acid 1-
[(4-chloro-phenyl)-amide] 2-{ [2-fluoro-4-(2-oxo-2H-
’pyridin-] -yl)-phenyl}-amide)

0.0004

2R 4R )-4-Ethoxy-pyrrolidine-1,2-dicarbox ylic acid 1-
[(5-chloro-pyridin-2-yl)-amide] 2-{[2-fluoro-4-(2-oxo-
H-pyridin-1-yl)-phenyl}-amide}

0.00062

1-{(4-chioro-phenyl)-amide] 2-{[2-fluoro-4-(2-

’(2R.4R)-4—Methox y-pyrrolidine-~1,2-dicarboxylic acid
hydrox ymethyl-5-oxo-pyrrolidin-1-yl)-phenyl}-amide )

0.231

(2R ,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid
1-[(4-chloro-phenyl)-amide] 2-{ [4-(2,3-dimethyl-5-
0x0-2,5-dihydro-pyrazol-1-yl)-phenyl]-amide}

0.2560

4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-
chloro-phenyl)-amide] 2-{[4-(2-hydroxymethyl-
[pyrrolidin-1-yl)-phenyl}-amide}

0.0110

(2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid
1-[(4-chloro-phenyl)-amide] 2-[(4-pyrrolidin-1-yl-
lphenyl)-amide]

0.0640

(2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid
1-f(4-chloro-phenyl)-amide] 2-[(4-pyrazol-1-yl-
bpheny])—amide]

0.0344

(2R ,4R)-4-Hydroxy-pyrrolidine-1,2-dicarbox ylic acid
1-[(4-chloro-phenyl)-amide] 2-[(2-fluoro-4-pyrazoi-1-
yl-phenyl)-amide]

0.0434

(2R 4R )-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid
1-[(4-chloro-phenyl)-amide] 2-[(4-[1,2,4]triazol-1-yl-

0.0619




am de] 2-[(2-o0xo0-3,4,5, 6-tetrahydro-2H[1, 2" | bi pyridinyl -5 -yl )-ani HafAY 2006
4- Fl uoro-pyrrolidine-1,2-dicarboxylic acid |I-[(4-chloro-phenyl)-am de] 2-

[ (2-0x0-3,4,5 6-tetrahydro-2H[ 1,3"Jbipyridin yl-6"-yl)-amde]; 25

4- Fl uor ¥PY¥H8Y12di ne- 1, 2- di carboxylic acid 1-[(5-chl or o- BGFABIZALZETY| ) -

am de] 2-[(2-o0x0-3,4,5,6-tetrahydro-2H-[1, 3' bi pyridinyl-6"'-yl)-am de];

4- Fl uoro-pyrrolidine-1,2-dicarboxylic acid 1-[(5-fluoro-pyridin-2-yl)

-147-

[phen!)-amide]

(2R 4R )-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid
1-[(4-chloro-phenyl}-amide] 2-[(4-[1.2,3}triazol-2-yl-
phenyl)-amide]

0.1903

(2R ,4R)-4-Methox y-pyrrolidine-1,2-dicarbox ylic acid
1-[(4-chloro-phenyl)-amide] 2-[(4-pyrazol-1-yi-
lphenyl)-amide]

0.041000

(2R ,4R)-4-Methox y-pyrmrolidine-1,2-dicarboxylic acid

yl-phenyl)-amide]

1-[(4-chloro-phenyl)-amide] 2-[(2-fluoro-4-pyrazol-1-

0.032000

(2R ,4R)-4-Ethox y-pyrrolidine-1.2-dicarboxylic acid -
[(4-chioro-phenyl)-amide] 2-[(2-fluoro-4-pyrazoi-1-yi-
iphenyl)-amide]

0.029000

(2R,4R)-4-Ethox y-pyrrolidine-1,2-dicarboxylic acid 1-
[(4-chioro-pheny!)-amide] 2-[(4-pyrazol-1-yl-phenyl)-
mide}

0.018000

(2R 4R )-4-Methox y-pyrrolidine-1,2-dicarbox yic acid
1-[(4-chloro-phenyl}-amide] 2-{[2-fluoro-4-(3-methyl-
pyrazol-1-yl}-phenyl}-amide }

0.082000

(2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid
1-[(4-chloro-phenyl}-amide] 2-{[2-fluoro-4-(5-methyl-
pyrazol-1-yl)-phenyi}-amide }

0.021000

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarbox ylic acid
1-[(4-chloro-phenyl)-amide] 2-{[2-fluoro-4-(5-methyl-
ipyrazol-1-yl)-phenyi}-amide}

0.009600

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarbox ylic acid
1-[(4-chloro-phenyl)-amide] 2-{[4-(5-methyl-pyrazol-
1-yl)-phenyt]-amide}

0.015000

(2R .4R)-4-Hydrox y-pyrrolidine-1,2-dicarboxytic acid
1-[(4-chloro-phenyl)-amide] 2-{[4-(3,5-dimethyi-
pyrazol-1-yl)-phenyl}-amide}

0.049000

(2R,4R }-4-Methox y-pyrrolidine-1,2-dicarboxylic acid
1-[(4-chloro-phenyl)-amide] 2-{[4-(3,5-dimethyl-
Fayrazol-l-y])—phenyl]-amidc}

0.020000

(2R 4R )-4-Methox y-pyrrolidine-1,2-dicarbox ylic acid
1-{(4-chloro-phenyl)-amide] 2-{[4-(3,5-dimethyl-
yrazol-1-yl)-2-fluoro-phenyl]-amide

0.010000




am de] 2-[(2-o0x0-3,4,5,6-tetrahydro-2H][ 1,
4- Fl uoro-pyrrolidine-1, 2-di carboxylic acid
4- Fl uor M@ Y¥96912di ne- 1, 2- di carboxylic acid
am de] 2-[(2-0x0-3,4,5,6-tetrahydro-2H][ 1
29 MAY 2006
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3'1bi pyridinyl -6' -yl ) - ant%¥4pY 2006

]-[(4-chl oro-phenyl)-am de]
30 [(2-0x0-3,4,5,6-tetrahydro-2H[ 1,2']bipyridinyl-5-yl}amde];

1-[ (5- chl ot o- BEEIIBII42SY| ) -

2' 1 bi pyridinyl-5"-yl)-am de];

(2R 4S)-4- Amino-pyrrolidine-1,2-dicarbox ylic acid 1-
[(4-chloro-phenyl)-amide] 2-[(3-fluoro-2'-
methanesulfonyl-biphenyl-4-yl)-amide]}

0.010000

(2R.4R)-4- Amino-pyrrolidine-1,2-dicarbox ylic acid 1-
[(4-chloro-phenytl)-amide] 2-[(3-fluoro-2'-
methanesulfonyl-biphenyi-4-yl)-amide]

0.025925

(2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid
1-[(4-chloro-phenyl)-amide] 2-[(3-fluoro-2'-sulfamoyl-
biphenyl-4-yl}-amide]

0.000770

(2R )-4-Hydroxyimino-pyrrolidine-1,2-dicarboxylic
acid 1-{(4-chloro-phenyl}-amide] 2-[(3-fluoro-2'-
methanesul fonyl-biphenyl-4-yl)-amide]

0.002108

(2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid
1-[(4-chioro-phenyl)-amide] 2-[(3-fluoro-2'-
Imethylsulfamoyl-biphenyl-4-y]}-amide]

0.001922

(2R,4R)-4-Hydroxy-pymrolidine-1,2-dicarboxylic acid
1-[(4-chloro-phenyl)-amide] 2-[(2'-dimethylsulfamoyl-
3-fluoro-biphenyl-4-yl}-amide]

0.001188

(2R 4R )-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid
1-[(5-chioro-pyridin-2-yl)-amide] 2-[(3-fluoro-2'-
imethanesulfonyl-biphenyl-4-yl)-amide]

0.001021

(2R, 4R)-4-Methox y-pyrrolidine-1,2-dicarbox ylic acid
1-[(4-chloro-phenyl)-amide] 2-[(3-fluoro-2'-sulfamoyl-
fpiphenyl-4-yl)-amide]

(.000491

(2R ,4R)-4-Ethoxy-pyrrolidine-1,2-dicarboxylic acid 1-
[(5-chloro-pyridin-2-yl)-amide} 2-[(3-fluoro-2'-
ethanesulfonyl-biphenyl-4-yl)-amide}

0.000701

(2R.4R)~4-Ethoxy-pyrrolidine-1,2-dicarboxylic acid 1-
[(4-chloro-phenyl)-amide] 2-[(3-fluoro-2'-sulfamoyl-
biphenyl-4-yl)-amide]

0.000276

(2R ,45)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid
1-[(4-chloro-phenyl)-amide] 2-{(3-fluoro-2'-
[methanesuifonyl-biphenyl-4-yl}-amide]

0.001685

(2R,4R)-4-Fluoro-pymrolidine-1,2-dicarbox ylic acid 1-
[(4-chloro-phenyl)-amide] 2-f(3-fluoro-2'-
jmethanesulfonyl-biphenyl-4-yl)-amide]

0.001200

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

2R)-4.4-Difluoro-pyrrolidine-1,2-dicarboxylic acid 1-
[
ethanesulfonyl-biphenyl-4-yl)-amide)

0.005360
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5- oxo-pynrolidin-|-

yl)-phenyl ] -

am de);

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid
2-[(3-fluoro-2"-methanesulfonyl-biphenyi-4-yi)-amide)
1-[{4-fluoro-phenyl)-amide]

0.001873

(2R .4R)-4-Acetylamino-pyrrolidine-1,2-dicarboxylic
acid 1-[(4-chloro-phenyl)-amide] 2-{(3-fluoro-2"-
methanesulfonyl-biphenyl-4-yl)-amide]

0.010545

(2R 4R )-4-Methanesulfonylamino-pyrrolidine-1,2-
dicarbox ylic acid 1-[(4-chloro-phenyl)-amide] 2-[(3-
fluoro-2'-methanesulfonyl-biphenyi-4-yi)-amide]

0.001735

(2R ,45)-4-(1H-Tetrazol-5-yl)-pyrrolidine-1,2-

fluoro-4-(2-oxo-piperidin-1-yi)-phenyl}-amide}

dicarboxylic acid i-[(4-chloro-phenyl)-amide] 2-{[2- ~

0.038850

(2R 4S)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid
1-[(4-chloro-phenyl)-amide] 2-{[2-fluoro-4-(2-oxo-
piperidin-1-yl)-phenyl}-amide}

0.011770

(2R 4R )-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid
1-[(4-chloro-phenyl)-amide] 2-{[2-fluoro-4-(2-methyl-
|imidazol-l-yl)-phcny]]-amidc}

0.006210

(2R 4R )-4-Cyano-pyrrolidine- 1,2-dicarboxylic acid 1-
[(4-chloro-phenyl)-amide] 2-{[2-fluoro-4-(2-0xo-
iperidin-1-yl)-phenyl}-amide}

0.055475

icarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-{[2-

Ezk,m)-ct-(]H-Tetrazol-s-yl)-pynolidinc-l.2-
noro-4-(2-oxo-piperidin-1-yl)-phenyl}-amide}

0.007973

(2R 4R)-4-Trifluoromethyl-pyrrolidine-1,2-
dicarboxylic acid 1-{(4-chloro-phenyl)-amide] 2-{[2-
fluoro-4-(2-oxo-piperidin-1-yl)-phenyl}-amide}

0.032950

(2R 4R )-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid
1-[(4-chioro-phenyl)-amide] 2-[(2-cyano-3-fluoro-
biphenyl-4-yl)-amide]

0.001950

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid
n-[(2-aminomethyl-3-fluoro-biphenyl-4-yl)-amide] 1-
[(4-chloro-phenyl)-amide]

0.001633

(2R 4R)-4'-{[1-(4-Chloro-phenylcarbamoyl)-4-
methoxy-pyrrolidine-2-carbonyl}-amino}-3'-fluoro-
biphenyl-2-carboxyhic acid methyl ester

0.007112

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid
1-[(4-chloro-phenyl)-amide) 2-{[4-(2,5-dihydro-
pyrrole-1-carbonyl)-phenyl]-amide )

0.00029




5 1-(4-{ [I|-(4-Chl oro-phenyl car banoyl ) - 4- net hoxy- pyrrol i di ne-2-car b%MTgoM
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(2R ,4R)-4-Hydrox y-pyrrolidine-1,2-dicarboxylic acid
1-{(4-chloro-phenyl)-amide] 2-{(4-dimethylcarbamoyl- 0.015
2-fluoro-phenyl)-amide}

(2R ,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid
1-{(4-chloro-phenyl)-amide] 2-{[4-(pyrrolidine-]1- 0.0081
carbonyl)-phenyl}-amide}

yrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-phenyl)- 0.081
amide) 2-{[4-(pyrrolidine-1-carbonyl)-phenylj-amide) :

(2R, 4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid
1-[(4-chloro-phenyl)-amide]) 2-{{4-(2-methyl- : " 0.024
pyrrolidine- 1-carbonyl)-phenyl]-amide)

(2R.4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid
1-[(4-chloro-phenyl}-amide] 2-{[4-(ethyl-methy}- 0.037
carbamoyl)-phenyl]-amide}

(2R,4R )-4-Hydroxy-pyrroiidine-1,2-dicarboxylic acid
1-{(4-chloro-phenyl)-amide] 2-[(4-dimethylcarbamoyl- 0.010
lphenyl)-amidc]

(2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid
1-[(4-chloro-phenyl)-amide] 2-{[4-(2R-methyl- 0.011}
[pyrrolidine-1-carbonyl)-phenyl]-amide}

(2R 4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid
1-[(4-chloro-phenyl)-amide] 2-{[4-(2S-methy}- 0.082
pyrrolidine-1-carbonyl)-phenyl}-amide}

(2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid
1-](4-chloro-phenyl)-amide] 2-{[2-fiuoro-4- 0.0096
(pyrrolidine-1-carbonyl)-phenyl]-amide}

(2R,4R)4-Hydroxy-pyrrolidine-1,2-dicarboxyiic acid
1-[(4-chloro-phenyl)-amide] 2-{ [4-(pyrrolidine-1- 0.035
Farbonyl)-Z-pyrrolidin-l-y]-phenyl]-amide}

(2R.4R )-4-{ [1-(4-Chloro-phenylcarbamoyl)-4-
Inydroxy-pyrrolidine-2-carbonyl]-amino}-3-pyrrolidin- 0.020
1-yl-benzoic acid methyl ester

k2R 4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid
2-{[4-(azetidine-1-carbonyl)-phenyl]-amide} 1-{(4- 0.061
chloro-phenyl)-amide]

(2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid
1-[(5-chloro-pyridin-2-yl)-amide] 2-{[2-fluoro-4- 0.084
(pyrrolidine-1-carbonyl)-phenyl}-amide}




[ 1-(4-{ [ 1-(4-Chloro-phenylcarbamyl)-.4-nethoxy-pyrrolidine-2- 2¥MAY2006
car bonyl ] -am no} - 3-f | uor o- phenyl ) -2, 5-di oxo-i m dazol idi n-4-yl]-acetic
aci d; 4-Methoxy-pyrrolidine-1,2-dicarboxylic acid
1-[ (4- c Q345 ény| yam de] 2-{ PCT/IBG2/04757
[ 4- (5, 5-di et hyl -2, 4-di oxo-oxazol i di n-3-yl)-2-fluoro-phenyl]-amde); 15
4- Met hoxy- pyrrolidine-1,2-di carboxylic acid 1-[(4-chloro-phenyl)am de]
2-1[ 4- (2, 5-di oxo-pyrrolidin-1-yl)-2-fl uor(S)- phenyl ] - am de) ;
-151-

(2R ,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid
1-[(5-chloro-pyridin-2-yl)-amide] 2-{{4-(pyrrolidine-1- 0.081
icarbonyl}-phenyl]-amide}

(2R 4R )}-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid
1-[(5-chloro-pynidin-2-yl)-amide) 2-[(4- 0.044
dimethylcarbamoyl-phenyl)-amide]

(2R 4R )-4-{[1-(4-Chloro-phenylcarbamoy])-4-
[hydroxy-pyrroiidine-2-carbonyl}-amino}-3- 0.029
dimethylamino-benzoic acid methyl ester '

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid -
1-[(4-chloro-phenyl)-amide] 2-{[4-(pyrrolidine-1- 0.0073
carbonyl)-phenyl]-amide}

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarbox ylic acid

1-[(4-chloro-phenyl)-amide] 2-[(4-dimethylcarbamoyi- 0.0049

kphcn yl)-amide] '

(2R.4R)-4-Ethoxy-pyrrolidine-1,2-dicarboxylic acid 1-

[(4chloro-phenyl)-amide] 2-{[4-(pyrrolidine-1- 0.0057
yl)-phenyl]-amide )

(4-chloro-phenyl)-arnide] 2-[(4-dimethylcarbamoyi- 0.0039

ILZR,4R)-4-Elhoxy-pyrrolidinc-]l-dicarboxylic acid 1-
[
henyl)-amide]

(2R 4R }-4-Methoxy-pyrrolidine-1,2-dicarbox ylic acid
1-[{4-chloro-phenyl}-amide] 2-{[2-fluoro-4- 0.0062
(pyrrolidine-1-carbonyl)-phenyl]-amide } '

(2R 4R )-4-Methoxy-pyrrolidine-1,2-dicarbox ylic acid :
1-[(4-chloro-phenyl)-amide] 2-[(4-dimethylcarbamoyi- 0.0061
2-fluoro-phenyl )-amide]}

(2R,4R)-4-Ethoxy-pyrrolidine-1,2-dicarboxylic acid 1-
{{ (4-chloro-phenyl)-amide} 2-{[2-fluoro-4-(pyrrolidine- 0.0044
1-carbonyl)-phenyl]-amide}

(2R ,4R)4-Ethoxy-pymrolidine-1,2-dicarboxylic acid 1-
[(4-chloro-phenyl)-amide] 2-[(4-dimethylcarbamoyi-2- 0.0029
uoro-phenyl)-amide]

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid
1-{(4-chloro-phenyl)-amide] 2-{[2-methyl-4-(2-0x0- 0.0052
lpipeﬁdin—l-yl)-pheny]]-anﬁde}
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2-1[ 2-fl uor 0- 4- ( 2- oxo- oxazol i di n-3-yl)-phenyl ] -am de);

4- Met hoxy- pyrrolidine-1, 2-di carboxylic acid ]-[(4-chloro- phem/l 2am’ de] 20
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4- Met hoxy- pyrrolidine-1, 2-di carboxylic acid 1-[(4-chl oro-phenyl)-am de]

2-{ [2-fluoro-4-(2-oxo-imdazolidin-1-yl)-phenyl]-amde );
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(2R, 4R )-4-Ethoxy-pyrrolidine-1,2-dicarboxyiic acyd 1-
[(4-chloro-phenyl)-amide] 2-{[2-methyl-4-(2-0x0- 0.0020 ’
piperidin-1-yl)-phenyl]-amide}

Pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-phenyi)- -
amide] 2-[(2-fluoro-4-quinolin-8-yl-phenyl)-amide] 0.066

mide] 2-[(3,5-difluoro-2"-methanesulfonyl-biphenyl-4- 0.0098

1}-amide])

yrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-[(2'-methanesulfonyl-2-methyl-biphenyl-4- . 0.018

1)-amide]

Eym!idinc— 1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-

(2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid
1-[(4-chloro-phenyl)-amide] 2-{(2-methanesuifonyl- 0.00073
iphenyl-4-yl)-amide]

(2R ,4R)-4-Hydrox y-pyrrolidine-1,2-dicarboxylic acid
1-[(4-chloro-phenyl)-amide] 2-[(2'-methanesulfinyi- 0.0039
’biphenyl-4-yl)-amide]

(2R 4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid
1-[(4-chloro-phenyl)-amide] 2-[(3-methyl-2'- 0.053
imethylsulfanyl-biphenyi-4-yl)-amide)

(2R 4R )-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid
1-{(4-chioro-phenyl}-amide] 2-[(2-fluoro-2'- 0.0012
methanesulfonyl-biphenyl-4-yl)-amide}

2R.4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid
1-[(4-chloro-phenyl}-amide] 2-[(2"-methanesulfonyl-3- 0.00068
imethyl-biphenyl-4-yl)-amide]

(2R 4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid
1-[(4-chioro-phenyl)-amide] 2-[(2"-methanesulfonyl-3- 0.0015
Flriﬂuoromethyl -biphenyl-4-yl)-amide]

5-Methyl-4,5-dihydro-pyrazole-1,5-dicarboxylic acid
1-[(4-chloro-phenyl)-amide] 5-[(3-fluoro-2"-sulfamoyl- 0.005623
¢biphenyl-4-yl )-amide]

3-Hydroxymethyl-4,5-dihydro-pyrazole-1,5-
dicarboxylic acid 1-f(4-chloro-phenyl)-amide] 5-[(3- 0.011267
fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide]

4,5-Dihydro-pyrazole-1,5-dicarboxylic acid 1-[(4-
chioro-phenyl)-amide] S-[(3-fluoro-2'-sulfamoyl- 0.008015
biphenyl-4-yl)-amide]
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(R) 4,5-Dihydro-pyrazole-1,5-dicarboxylic acid 1-[(4-
p:hloro-phcnyl)-amide] 5-[(3-flucro-2'-sulfamoyl-
biphenyl-4-yi)-amide]

0.007738

4 5-Dihydro-pyrazole-1,5-dicarboxylic acid 1-[{4-
chioro-phenyl)-amide] 5-{[2-fluoro-4-(2-oxo-piperidin-
1-yl)-phenyl]-amide }

0.044850

4,5-Dihydro-pyrazole-1,5-dicarboxylic acid 1-{(4-
chloro-phenyl)-amide] 5-[(3-fluoro-2'-
methanesulfonyl-biphenyi-4-yl)-amide]

0.008718

]-(4-Chloro-phenylcarbamoyl}-5-(3-fluoro-2'-
methanesulfonyl-biphenyl-4-ylcarbamoyl)-4, 5-dihydro-
1H-pyrazole-3-carboxylic acid ethyl ester

0.040850

(2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid
1-[(4-chloro-phenyl)-amide] 2-[(2'-methoxy-biphenyl-
4-yl)-amide]

0.058900

|(2R.4R)—4-Hydrox y-pyrrolidine-1,2-dicarboxylic acid
1-f(4-chloro-phenyl)-amide] 2-[(2'-hydroxy-biphenyl-
4-yl)-amide}

0.074100

(2R ,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid
1-[(4-chloro-phenyl)-amide] 2-[(2-fluoro-4-iodo-
henyl)-amide]

0.058575

(2R 4R )-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid
I-[(4-chioro-phenyl}-amide] 2-{[2-fluoro-4-(2-ox0-2H-
pyridin-1-yl)-phenylj-amide}

0.000404

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid
1-[(5-chloro-pyridin-2-yl)-amide] 2-{[2-fluoro-4-(2-
oxo-2H-pyridin-1-yl)-phenyl]-amide}

0.001153 .

(2R 4R )-4-Methox y-pyrrolidine-1,2-dicarboxylic acid
1-[(4-chloro-phenyl)-amide] 2-{[2-fluoro-4-(3-
[hydroxy-2-oxo-piperidin-1-yl)-phenyl]-amide}

0.008498

(2R ,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid
1-[(4-chloro-phenyl}-amide} 2-{[2-fluoro-4-(2-oxo-
tetrahydro-pyrimidin-1-yl)-phenyl}-amide}

0.007665

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid
1-[(4-chloro-phenyl)-amide] 2-{[2-fluoro-4-(2-0x0-
imidazolidin-1-y!)-phenyl]-amide}

0.036425

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid
1-[(4-chloro-phenyl)-amide] 2-{[2-fluoro-4-(2-0xo0-
oxazolidin-3-yl)-phenyl]-amide}

0.045525
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(2R 4R)-1-(4-{[1-(4-Chloro-phenylcarbamoyl)-4-
methoxy-pyrrolidine-2-carbonylj-amino }-3-fluoro-
phenyl)-2-oxo-piperidine-3-carboxylic acid ethy] ester

0.011000

(2R 4R)-4-Methox y-pyrrolidine-1,2-dicarboxylic acid
1-[(4-chloro-phenyl)-amide] 2-{[2-fluoro-4-(3-
methoxy-2-0xo-2H-pyridin-1-yl)-phenyl]-amide}

0.000862

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid
1-[(5-chloro-pyridin-2-yl)-amide] 2-{[2-fluoro-4-(3-
methoxy-2-oxo-2H-pyridin-1-yl)-phenyi]-amide}

0.005075

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid’
1-[(4-chloro-phenyl)-amide] 2-{[4-(3-methyl-2-oxo-
2H-pyridin-1-yl)-phenyl]-amide)

0.000383

(2R 4R }-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid
1-{(5-chloro-pyridin-2-y})-amide] 2-{[4-(3-methyl-2-
oxo-2H-pyridin-1-yl)-phenyl}-amide }

0.001793

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxyiic acid
1-[(4-chloro-phenyl])-amide} 2-[(4-morpholin-4-yl-
phenyl)-amide]

0.043050

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid
1-[(4-chloro-phenyl)-amide] 2-{[4-(2-methyl-5-oxo-
ipyrrolidin-1-yl)-phenyl}-amide)

0.002303

(2R 4R )-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid
1-{(5-chloro-pyridin-2-yl)-amide] 2-{[4-(2-methyl-53-
oxo-pyrrolidin-1-yl)-phenyl]-amide])

0.011975

(2R.4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid
1-[(4-chioro-phenyl)-amide] 2-{ [2-fluoro—4-(4-methyl-
0-oxo-2H-pyridin-1-yl)-phenyi}-amide}

0.002757

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid
1-[(5-chloro-pyridin-2-yl)-amide] 2~{[2-fluoro-4-(4-
methyl-2-oxo-2H-pyridin-1-yl)-phenyl]-amide}

0.012100

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid
1-[(4-chloro-phenyl)-amide] 2-{{2-fluoro-4-(5-methyl-
P-oxo-2H-pyridin-1-yl)-phenyl]-amide }

0.000743

(2R ,4R)~4-Methox y-pyrrolidine-1,2-dicarboxylic acid
1-[(5-chloro-pyridin-2-yl)-amide] 2-{[2-fluoro-4-(5-

tmethyl-2-oxo-2H-pyridin-1-yl)-phen yl}-amide}

0.003500




_31 4- Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-([4-(2-ani nomet hyl%.MAY 2006

oxo-pyrrolidin-1-yl)-2-cuoro-phenyl]-amde) 1-[(4-chloro-phenyl)-am dej];

oxo- pyr PP

rrolidine-1,2-dicarboxylic acid 2-([4-(2-am
P5212 y1 ) - 2-f | uor o- phenyl ] - ami de) ]-[(4-chl or

g?ﬂﬁ@%q%am de] ;

5 4- Met hoxy-pyrrolidine-1,2-dicarboxylic acid 2-([4-(2-carbanoyl -5-oxo-
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(2R,4R}-4-Methox y-pyrrolidine-1,2-dicarboxylic acid
1-[(4-chloro-phenyl)-amide] 2-{[2-fluoro-4-(4-
jmethoxy-2-ox0-2H-pyridin-1-yl)-phenyl]-amide }

0.002170

(2R,4R)-4-Methoxy-pyrroiidine-1,2-dicarboxylic acid
1-[(5-chloro-pyridin-2-yl)-amide] 2-{[2-fluoro-4-(4-
methoxy-2-oxo-2H-pyridin-1-yl)-phenyl}-amide}

0.004967

(2R ,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid
1-[(4-chloro-phenyl}-amide] 2- {[2-fluoro4-(3-methy}-
2-0x0-2H-pyridin-1-yl)-phenyl}-amide}

0.00025

(2R ,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid :
1-[(5-chloro-pyridin-2-yl)-amide] 2-{[2-fluoro4-(3-
methyl-2-oxo-2H-pyridin-1-yl)-phenyl}-amide}

0.00148

(2R,4R)-4-Methoxy-pyrroiidine-1,2-dicarboxylic acid
1-[(4-chloro-phenyl}-amide] 2-{[2-fluoro-4-(6-methyl-
2-oxo0-2H-pyndin-1-y})-phenyl}-amide}

0.001210

(2R.4R }-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid
2-{ [4-(5-chloro-2-ox0-2H-pyridin- 1-yl)-2-fluoro-
{phen yl]-amide} 1-[(4-chloro-phenyl}-amide]

0.00058

4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 2-[(4-tert-
Ibutyl-phenyl)-amide] 1-[{4-chloro-phenyl)-amide]

0.0260

hloro-phenyl)-amide] 2[(3,5'difluoro-2'-sulfamoys!-

E—Hydroxy-pyrrolidine-] ,2-dicarboxylic acid 1-[(4-
iphenyl-4-yl)-amide]

0.0006

4-Methoxy-pyrrelidine-1,2-dicarboxylic acid 1-[(4-
ichloro-phenyl)-amide] 2-[(2-0x0-3,4,5,6-tetrahydro-
2H-[1,2bipyridinyl-5"-yl)-amide]

0.0650

4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-
chloro-phenyl)-amide] 2-[(2-0x0-3,4,5,6-tetrahydro-
2H-{1,3'}bipyridinyi-6'-yl)-amide]

0.0070

4-Methox y-pymrolidine-1,2-dicarboxylic acid 1-[(5-
ichloro-pyridin-2-yl)-amide] 2-{{4-(2,3-dimethyl-5-oxo-
2, 5-dihydro-pyrazol-1-yl)-phenyl]-amide ]

0.0580

4-Methoxy-pyrrolidine- 1,2-dicarboxylic acid 1-[{4-
chloro-phenyi)-amide] 2-{[4-(2,3-dimethyi-5-0x0-2,5-
dihydro-pyrazol-1-yl)-phenyl]-amide)

0.0800

4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-
chloro-phenyl)-amide] 2-[(2-ox0-2H-[1,3'Ibipyridinyl-

-y)-amide] .

0.0050




pyrrolidin-1-yl)-2-fluoro-phenyl]-anide) 1-[(4-chloro-phenyl)-am deig;MAYmM
4- Met hoxy-pyrrolidine-1,2-dicarboxylic acid ' 2-([4-(2-carbanoyl -5-0x0
pyrrolidin-1-yl)-2-cuoro-phenyl]-amde) 1-[(4-chloro-phenyl)-am de);
4- Met how@ apyaspdl i di ne-1 |, 2-di carboxylic acid 2-([4- (2, 2PET8BADU4TS7
hydr oxynmet hyl - 5- oxo- pyrrolidin-1-yl)-2-fluoro-phenyl)-am de)
1-[(4-chl oro- phenyl)-am de];
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4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-
chloro-pyridin-2-yl)-amide] 2-[(2-0x0-3,4,5,6- 0.0900
tetrahydro-2H-[1,3bipyridinyl-6'-yl)-amide]-TFA Sait

4-Ethoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4- .
chloro-phenyl)-amide] 2-[(2-ox0-3,4,5,6-tetrahydro- 0.0170
2H-[1,3']bipyridinyl-6'-yl}-amide]

4-Ethoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-

hloro-phenyl)-amide] 2-[(2-oxo-2H-[1,3'Ibipyridinyl- 0.0030
.yl)-amide]

4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4- )

chloro-phenyl)-amide] 2-{[2-fluoro-4-(6-ox0-6H- ’ 0.0420

pyridazin-1-yl)-phenyl}-amide)

Similarly, Table 2 provides the percent inhibition at 3 pM concentration of

‘ factor Xa and compound concentrations of 4 uM and 1 pM.

5
Table 2
Name Fxa 3PM Fxa 3PM
%Inhibition at 4 |%Inhibition at 1
uM uM
yrrolidine-1,2-dicarboxylic acid 2-[(3-fluoro-2'-sulfamoyl-
FiphcnyM-yl )-amide] 1-[{4-isopropyl-phenyl}-amide] 19.22
yrrolidine-1,2-dicarboxylic acid 2-[(3-fluoro-2"-sulfamoyl-
iphenyl-4-yl)-amide] 1-{(4-trifluoromethyl-phenyl}-amide] 251
yrrolidine-1,2-dicarboxylic acid 2-{(3-fluoro-2'-sulfamoyl-
iphenyl-4-yl)-amide] 1-[(3-methoxy-phenyl)-amide] 36.21
lidine-1,2-dicarbox ylic acid 1-{(4-ethyl-phenyl)-amide]
-[(3-fluoro-2"-suifamoyl-biphenyl-4-yl)-amide] 18.14

yrrolidine-1,2-dicarboxylic acid 1-{(3-acetyl-phenyl)-amide]
-[(3-fluoro-2"-sulfamoyl-biphenyl-4-yi}-amide] 21.04

E{‘mlidim-lz-dicarbox ylic acid 1-[(5-chloro-2-methyl-

nyl}-amide] 2-[(3-fluoro-2'-sulfamoyi-biphenyl-4-yl)-

mide] 19.84
yrrolidine-1,2-dicarboxylic acid 1-[(2-fluoro-phenyl)-amide]
-[(3-fluoro-2'-sulfamoyl-biphenyl-4-yl)-amide] 3721

henyl)-amide] 2-[(3-fluoro-2'-sulfamoyl-biphenyl-4-yl)-
ide) 41.07

Emyrrolidinc-] ,2-dicarboxylic acid 1-[(3-chloro-4-fluoro-




3-(4- ([ ]-(4-Chloro-phenyl carbanoyl)-4-met hoxy-pyrrolidine-2-car bo’ﬁW‘TY 2006
am no) - 3-f | uor o- phenyl ) - 2- oxo-i m dazol i di ne-4-carboxylic acid,;

4- Met hoxy- pyrrolidi ne-1, 2-di carboxylic acid 1-[(4-chl oro- hen¥{l #—_am’ de] .

15 2-{ WO-(EEHEi net hyl - 2, 5- di oxo-pyrrolidin-1-yl)-2-fl d’chTcS'-Bﬁ &HyT ] - ani de
J; 4-Methoxy-pyrrolidine-1,2-dicarboxylic acid

1-[(4-chl oro-phenyl)-am de] 2-{

[ 2-fluoro-4-(3,3,4-trinethyl-2,5-di oxo- py_rlg.PI i di n-1-y1)-phenyl)-am de);

Eyrrolidinc-l,?.-dicarboxylic acid 1-[(3-chloro-phenyl)-amide]

-[(3-fluoro-2'-sulfamoyl-biphenyl-4-yl)-amide]} 5507
yrrolidine-1,2-dicarboxylic acid 1-[(4-cyano-phenyl)-amide]
-[{3-fluoro-2'-sulfamoyl-biphenyl4-yl)-amide) 5186
yrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-2-methyl-
Ehcnyl)—amidc] 2-[(3-fluoro-2"-sulfamoyl-biphenyl-4-yl)-
mide} 38.88
Eyrrolidine-],z-dicarboxylic acid 1-[(3,4-dichloro-phenyl)-
mide] 2-[(3-fluoro-2'-sulfamoyl-biphenyl4-yl)-amide] 41,7

yrrolidine-1,2-dicarboxylic acid 2-[(3-fluoro-2'-sulfamoyl-
iphenyl-4-yl}-amide] 1-[(3-trifluoromethyl-phenyl)-amide] 2161

Eymiidinc-l,Z-dicarboxylic acid 1-[(4-dimethylamino-

henyl)-amide} 2-[(3-fluoro-2'-sulfamoyl-biphenyl-4-yl)-
mide] 19.93 1
2S)-Pyrrolidine-1,2-dicarboxylic acid 1-[(4-chioro-phenyl}-
mide] 2-[(3-fluoro-2'-suifamoyl-biphenyl-4-yl)-amide] 46.5
yrrolidine-1,2-dicarboxylic acid 1-[(4-chioro-phenyl)-amide]
-{(4-cyano-phenyl)-amide]) 16.58

olidine-1,2-dicarboxylic acid 1-{(4-chloro-phenyl}-amide)
-{[4-( 1H-tetrazol-5-yl)-phenyl}-amide } 36.64
FiR,4R)~4-Mcthox y-pyrrotidine-1,2-dicarboxylic acid 1-

[(5-chloro-pyridin-2-yl)-amide] 2-{[2-fluoro-4-(2-ox0- 54
etidin-1-yl)-phenyl}-amide} _

2R 4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-
(4-chloro-phenyl)-amide] 2-[(4-[1,2,3}triazol-1-yl- 26% at JuM
henyl)-amide]

2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 2-
(4-acetylamino-pheny!)-amide] 1-[(4-chloro-phenyl)- 10.0793
mide]

F:AR)A-Hydrox y-pyrrolidine-1,2-dicarboxylic acid 1-

(4~chloro-phenyl)-amide] 2-{ [4-(cyclopentanecarbonyl- 36% at 1luM
no)-phenyl}-amide}

-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4- :
hloro-phenyl)-amide] 2-[(4-pyrimidin-5-yl-phenyl)- 32% at 1 uM
mide}
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([ 1-(4-cChloro-phenyl carbanoyl)-4-nmethox y-pyrrol idine-2-carbon

am no) - 3-f | uor o- phenyl ) - 5- oxo- pyrrol i di ne- 2, 2-di carboxylic acid; 20

gow%w@r;g{fzdl ne-1, 2-di carboxylic acid ]-[(4-chl orogﬁgﬁgﬁjaﬁg de]

- met hyl - 5- oxo- pyrrolidin-1-yl)-phenyl]-

hoxy- pyrrolidine-1, 2-di carboxylic acid 1-[(4-chl oro-phenyl)-am de]
-fluoro-4-(2-nmethyl - 6- oxo-pi peridin-1-yl)-phenyl]-am de);

10

15
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The foregoing biological tests establish that the compounds of the present
invention are potent inhibitors of the Faxtor Xa. Accordingly, the compounds of
the present invention are useful in pharmaceutical formulations for preventing and
treating thrombotic disorders. Such disorders include venous thrombosis, deep
vein thrombosis, thrombophlebitis, arterialembolism, coronary and cerebral
arterial thrombosis, cerebral embotism, kidney embolism, pulmonary embolism,
first or recurrent myocardial infarction, unstable angina, cerebral infarction,

stroke, and atherosclerosis.

To further assist in understanding the present invention, the following non-
limiting examples of such factor Xa inhibitory compounds are provided. The
following examples, of course, should not be construed as specifically limiting the
present invention, variations presently known or later developed, which would be
within the purview of one skilled in the art and considered to fall within the scope
of the present invention as described herein. Preferred synthetic routes for
intermediates involved in the synthesis as well as the resulting anti-thrombotic

compounds of the present invention follow.
Example 1

(R)-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chlore-phenyl)-amide] 2-[(3-
fluoro-2'-sulfamoyl-biphenyl-4-yl)-amide]

F
H
N
Lo
O\\
0=3
NH

o
)\NH

e}
2

o :
Step 1: (R)-2-(4-Bromo-2-fluoro-phenylcarbamoyl)-pyrrolidine-1-carboxylic
acid 9H-fluoren-9-yimethyl ester




Met hoxy- pyrol i di ne-1, 2-di carboxylic acid 1-[(4-chl oro-phenyl)am cﬂg]MMégo%
([ 2-fluoro-4-(3-hydroxy-2-oxo-pi peridin-1-yl)-phenyl]-am de};

4-
2-

] ) A e : : ! ) “oh Y- am d
g_ Met howo‘t)%rlgml i di ne-1, 2-di carboxylic acid 1-[(4-chl orl(’)cﬁme“rz%r)ﬂam e]
[2

1

fluoro-4-(5-nethyl -2, 6-di oxo-tetrahydro-pyrimdin-I-yl)-phenyl]-am de)
; 4-Met hoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)am de]
2-{ [2-fluoro-4-(2-oxo-tetrahydro-pyrim d11r39_1-yl ) - phenyl ] - am de) ;

Fmoc-D-Pro (1.2 g, 3.56 mmol) was suspended in 10 mL dry
dichloromethane (DCM), cooled in an ice water bath, and then thionyl chioride
(0.78 mL, 10.7 mmol) was added slowly. After addition was complete, the ice
water bath was removed and the reaction was stirred at ambient temperature
5 overnight. The solution was concentrated 1o dryness. The oil was redissolved in

20 mL dry DCM under an Ar atmosphere, and 4-bromo-2-fluoroaniline (0.81 g,
4.3 mmol) was added, followed by dry pyridine (0.87 mL, 10.7 mmol). The
mixture was stirred at ambient temperature for 4 hours, then concentrated. The
residue was redissolved in 100 mL EtOAc, washed with 1M HCI (3x50 mL),

10 brine (2x50 mL), dried with MgSOy, filtered and concentrated to yield the title

product as a sticky oil. (1.8 g, 99%) APCI (AP+): 509.2, 511.2 M+H)*,

Step 2: (R)-Pyrrolidine-2-carboxylic acid (2'-tert-butylsulfamoyl-3-fiuoro-
biphenyl-4-yl)-amide

15 (R)-2-(4-Bromo-2-fluoro-phenylcarbamoy!)-pyrrolidine-1 -carboxylic acid
9H-fluoren-9-yimethy! ester (1.78 g, 3.49 mmol), 2-(N-tert-
butyl)phenylsulfonamide boronic acid (1.35 g, 5.24 mmol), and
tetrabutylammonium bromide (60 mg, 0.17 mmol) were combined in 40 mL
toluene. 3.5 mL of an aqueous 2M sodium carbonate solution was then added,

20  followed by tetrakistriphenylphosphine palladium(0) (200 mg, 0.17 mmol). The
resulting solution was heated at reflux overnight, and cooled to room temperature,
partitioned between EtOAc (250 mL) and water (150 mL). The combined organic
layers were washed with water (2x100 mL), brine, dried with MgSQOy, filtered and

concentrated. Purification by column chromatography on silica gel eluting with

25  10% EtOAc in hexanes, then EtOAc, and then to MeOH/NH4OH/EtOAc (5:1:94)

provided the title compound as an oil. (1.03 g, 70%) APCI (AP+); 420.3 (M+H)*+.

Step 3: (R)-pyrrolidine-1,2-dicarboxylic acid 2-{(2'-fert-butylsulfamoyl-3-
fluoro-biphenyl-4-yl)-amide] 1-[(4-chloro-phenyl)-amide]

30 (R)-Pyrrolidine-2-carboxylic acid (2'-terr-butylsulfamoyl-3-fluoro-
biphenyi-4-yl)-amide (0.25 g, 0.6 mmol) and 4-chlorophenylisocyanate (90 mg,




30 4- Met hoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl )Z?Mﬁ‘&%‘i"“
2-1[ 2-fl uor o- 4- ( 3- et hyl - 2- oxo- 2H pyri di n-1 -yl ) -phenyl ] -am de); 29 NAY
2006 WO 03/045912 PCT/ 1802/ 64757 -32

4- Vet hoX¥@ BIMFYRI di ne- |, 2- di carboxylic acid 1-[ (4-chl or oPERABYA NI de]

10

15

20

25
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0.6 mmol) were combined in 10 mL DCM and stirred at ambient temperature for
one hour. The solution was concentrated. The residue was purified on a silica gel

column eluting with 50% EtOAc in hexanes to provide the title compound as a

white foam. (0.225 g, 66%) APCI (AP-): 571.3, 573.3 (M-H)".

Step 4: (R)-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chioro-phenyl)-amide] 2-
[(3-fluoro-2'-sulfamoyl-biphenyl-4-yl}-amide]}

(R)-pyrrolidine-1,2-dicarboxylic acid 2-[(2'-ters-butyisu)famoyl-3-fluoro-
biphenyl-4-yl)-amide} 1-[(4-chloro-phenyl}-amide] (0.22 g, 0.38 mmol) was
stirred in 20 mL trifluoroacetic acid at ambient temperature overnight. The
solution was concentrated, then purified on a silica gel column eluting with 50%
E10Ac in hexanes, then 75% E1OAc in hexanes. The pure fractions were
combined and concentrated, then redissolved in acetonitrile/water and lyophilized
1o yield title compound as a white solid. (0.15 g, 76%) APCI (AP-): 515.2, 517.2

(M-H)~.
Example 2

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

Ci

Step 1: Pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester
DL-proline (10 g, 86.9 mmol) was dissolved in 120 mL of THF: H20
(2:1), and 87 mL of a 2M NaOH solution was added, followed by Boc0 (24.6 g,

113 mmol). The reaction mixture was stirred at ambient temperature overnight.
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30

Eﬁ;))((z, 5-di or_o;j_pi perazin-|-yl)-2-fluoro-phenyl]-amde ); 29 MAY 2006
rr i ' i ’ :

o flﬁo% 4o i di ne-1, 2-di carboxylic acid |-[(4-chloro-phenyl)-am de]

t

ho)(‘SPWHrbll(zl di ne- 1, 2-di carboxylic acid 1-[(4-chl oro"%ﬁb‘ﬂ?i")‘“&m de]

3- hydr oxy- 2- oxo- 2H pyri di n-1-yl) - phenyl ]

-([2-fluoro-4-(3- rrethoxy 2- 0X0- 2H pyri di n-1
3- 1 _ -yl)-phenyl ] -am de
- Met hoxy-pyrrolidine-], 2-dicarboxylic acid ]-[(4-chl grL- phenyl))am' de)

-161-

The THF was removed in vacuo. The remaining agueous mixture was acidified
to pH 3 with agueous citric acid, extracted twice with EtOAc. The combined

organic layers were washed with water, brine, dried with MgSQy, filtered and

concentrated 1o yield the title compound as'a white solid. (18.7 g, quant.) APCI

(AP-): 214.1 (M-H)".

Step 2: 2-(2'-tert-Butylsulfamoyl-3-ﬂuor0-biphenyl-4-ylcarbamoyl)-
pyrrolidine-l-carboxylic acid tert-butyl ester
Pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester (1.6 g, 7.4 mmol) was

dissolved in 40 mL dry diethyl ether under Ar. The solution was cooled in an ice
water bath as dry pyridine (3 mL, 37.2 mmol) was added, followed by the
dropwise addition of oxalyl chloride (1.6 mL, 18.6 mmol). A precipitate formed
immediately. The reaction was stirred vigorously at 0°C for one hour, then at
ambient temperature for one hour. 50 mL diethy! ether were added, and the
mixture was filtered. The filtered off solids were washed with diethyl ether. The
filtrates were combined and concentrated 10 give an off-white oil. The oil was
redissolved in 40 mL dry DCM under Ar, cooled 10 0°C, and 3 mL of pyridine
were added, foliowed by 4'-amino-3'-fluoro-biphenyl-2-suifonic acid tert-
butylamide (2 g, 6.2 mmol). The reaction was allowed to warm to ambient
temperature, stirred for 3 hours then concentrated. The concentrate was
redissolved in 250 mL EtOAc, washed with 10% citric acid (2x100 mL), water
(3x100 mL), brine (100 mL). dried with MgSQy, filtered and concentrated. The
concentrate was purified on a silica gel column eluted with 30% moving to 50%

E:OAc in hexanes. Combined and concentrated pure fractions to yield title

compound as a white solid. (1.4 g,42%) APCI(AP-): 518.2 (M-H)".

Step 3: Pyrrolidine-2-carboxylic acid (2'-tert-butylsulfamoyl-3-fluoro-

biphenyl-4-yl}-amide
2-(2‘-terI-Buty]sulfamoyl-3-ﬂuoro-biphenyl-4-y]carbamoyl}-pyn‘olidine-l-

carboxylic acid rert-buty! ester (1.3 g, 2.5 mmol) was dissolved in 40 mL DCM,

cooled in an ice bath, added 10 mL trifluoroacetic acid, stirred at 0°C for 30




2-([2-fluoro-4-(6-nethyl-2-oxo-4-trifluoronethyl-2Hpyridin-I-yl)- pﬁ%ﬂ?ﬁzmﬁ
- amde}; 10 4- N@thoxy pyrrolidine-1,2-dicarboxylic acid

1-[ (4-chl oro- henyl - am de)

2- 1[4(2"608?18%6% peridin-1-yl)-2-fluoro-phenyl]-anide); PCT{IBOYI{TF7

] - (4- Chl or o- phenyl car banpyl ) - 4- met hoxy- pyrrol i di ne-2-car bonyl )

am no) - 3-fl uor o- phenyl ) - 2- oxo- pi peri di ne- 3-carboxylic acid;

-162-

minutes then at ambient temperature for one hour. Concentrated solution,

redissolved in EtOAc (150 mL), washed with saturaled NaHCO3 (2x100 mL),
water (100 mL), brine (100 mL.), dried with MgSOy, filiered and concentrated to

yield title compound as a white solid. (1 g, 91%) APCI (AP-): 418.2 (M-H)".

Step 4: Pyrrolidine-1,2-dicarboxylic acid 2-[(2'-ters-butylsulfamoyl-3-fluoro-
biphenyl-4-y1}-amide] 1-[(4-chloro-phenyl)-amide]
Pyrrolidine-2-carboxylic acid (2'-rert-butylsutfamoyl-3-fluoro-biphenyl-4-
yl)-amide (0.3 g, 0.72 mmol) was dissolved in 10 mL dry THF under Ar, added 4-
10  chlorophenylisocyanate (0.11 g, 0.72 mmol) and stirred at ambient temperature
for one hour. Concentrated solution to yield title compound. (0.42 g, quant.)

APCI
(AP-): 571.2, 573.2 M-H)".

15  Step 5: Pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-[(3-
fiuoro-2'-sulfamoyl-biphenyl-4-yh-amide]

Pyrrolidine-1,2-dicarboxylic acid 2-[(2'-terr-butyisulfamoyl-3-fluoro-
biphenyl-4-yl)-amide] 1-[(4-chloro-phenyl)-amide]} (0.4 g, 0.7 mmol) was stirred
in 10 mL trifluoroacetic acid at ambient temperature overnight, concentrated

20  solution, then purified on a silica gel column eluted with 50% moving to 75%
EtOQAc in hexanes. Combined and concentrated pure fractions, redissolved i-n

acetonitrile/water and iyophilized to yield title compound as a white fluffy

powder. {0.26 g, 72%) APCI (AP-): 515.1, 517.2 (M-H)".
25 Example 3

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




4- Met hoxy- pyrrolidine-1, 2-di carboxylic acid 1-[(4-chl oro-phenyl)am it

15 2-{ [4- (5, 5-di hydroxy-2,4,6-trioxo-tetrahydro-pyrimdin-1- yI) 2

-quoro

[
4-

[ (4-ch
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hen am de}; 4-Methoxy-pyrrolidine-1,2-dicarboxyli
M S,

Met hoxy- pyrr ol i di ne- 1,

|)-am de] 2-] PCTBI2/04 757
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Step 1: Pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester
DL-proline (10 g, 86.9 mmol) was dissolved in 120 mL of THF: H70

(2:1), added 87 mL of a 2M NaOH solution followed by Boc70 (24.6 g, 113

mmol). Stirred at ambient temperature overnight. Removed THF in vacuo,
acidified water to pH 3 with citric acid, extracted twice with EtOAc, washed

organics with water, brine, dried with MgSQOy, filtered and concentrated to yield

title compound as a white solid. (18.7 g, quant.) APCI (AP-): 214.1 (M-H)~.

Step 2: 2-(2'-tert-Butylsulfamoy)-3-fluoro-biphenyl-4-ylcarbamoyl)-
pyrrolidine-1-carboxylic acid terr-butyl ester

Pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester (1.6 g, 7.4 mmol) was
dissolved in 40 mL dry diethyl ether under Ar, cooled in an ice water bath, added
dry pyridine (3 mL, 37.2 mmol) followed by the dropwise addition of oxalyl .
chloride (1.6 mL, 18.6 mmol). A precipitate forms immediately. The reaction
was stirred vigorously at 0°C for one hour, then at ambient temperature for one
hour. Added 50 mL diethyl ether, filtered off solids washing with diethyl ether.
Concentrated the filtrates to an off-white oil. Redissolved oil in 40 mL dry DCM
under Ar, cooled to 0°C, added 3 mL pyridine followed by 4'-amino-3'-fluoro-
biphenyl-2-sulfonic acid rert-butylamide (2 g, 6.2 mmol). The reaction was
allowed to warm to ambient temperature, stirred for 3 hours then concentrated.
Redissolved in 250 mL EtOAc, washed with 10% citric acid (2x100 mL), water
(3x100 mL), brine (100 mL), dried with MgSOy4, filtered and concentrated.

Purified on a silica gel column eluted with 30% moving to 50% EtOAc in

id ]

2-fluoro-4-(2,4,6-trioxo-tetrahydro-pyrimdin-1-yl)-phenyl]-am de};
2-di carboxylic acid 1-[(4-chl oro-phenyl)-am de]

AY 2006



20 2-([4- (4, 4-di nethyl - 2, 6- di oxo- pi peri din-1-yl)-2-fl uor o- phenyl | - afi &Y 2006
4- Met hoxy- pyrrolidine-1, 2 di carboxylic acid | -[(4-chl oro phenyl) - am de]

2- ([2-f|uoro 4- SZ hydr oxy- 4- oxo-azetidin-1-yl)- ‘phenyl ] - 9

4- Met hoX§R YU di ne- 1, 2- di carboxylic acid 2-{ [4- (acetyF ’ﬁé‘{zﬂvw’am no) -

2-f1 uoro- phenyl) amde) |-[(4-chloro-phenyl)-amde]; 25 4-(4{

[ 1- (4- Chl or o- phenyl car banoyl ) - 4- met hoxy- pyrrol i di ne-2-carbonyl ] -
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hexanes. Combined and concentrated pure fractions (o yield titie compound as a

white solid. (1.4 g, 42%) APCI(AP-): 518.2 (M-H)~.

Step 3: Pyrrolidine-2-carboxylic acid (2'-tert-butvisulfamoyl-3-fluoro-
5  biphenyl-4-yl)-amide
2-(2'-tert-Butylsulfamoyl-3-fluoro-biphenyl-4-ylcarbamoyl)-pyrrolidine- I -
carboxylic acid rerr-buty] ester (1.3 g, 2.5 mmol) was dissolved in 40 mL DCM,
cooled in an ice bath, added 10 mL trifluoroacetic acid, stisred at 0°C for 30
minutes then at ambient temperature for one hour. Concentrated solution,

10 redissolved in EtOAc (150 mL), washed with saturated NaHCO3 (2x100 mL),
water (100 mL), brine (100 mL), dried with MgSOy, filtered and concentrated to

yield title compound as a white solid. (1 g, 91%) APCI (AP-): 418.2 M-H)".

Step 3a: (5-Chloro-pyridin-2-yl)-carbamic acid 4-nitro-phenyl ester

15 2-Amino-5-chloropyridine (1.05 g, 8.2 mmol) was suspended in 15 mL
dry DCM under Ar, added dry pyridine (0.66 mL, 8.2 mmol), cooled to 0°C and
added 4-nitrophenol chloroformate. A white precipitate forms rapidly. Stirred at
ambient temperature for 1 hour, filtered off solid, washed with water and then

DCM. A white solid recovered which is consistent with title compound. (2.1 g,

20 88%) VH-NMR (D6-DMSO)

Step 4: Pyrrolidine-1,2-dicarboxylic acid 2-[(2*-tert-butylsulfamoyl-3-fluoro-
biphenyl-4-yl)-amide] 1-{(5-chloro-pyridin-2-yl)-amide]
Pyrroiidine-2-carboxylic acid (2'-rert-butylsuifamoyl-3-fluoro-biphenyl-4-
25  yl)-amide (245 mg, 0.83 mmol) ;'md (5-Chloro-pyridin-2-yl)-carbamic acid 4-
nitro-phenyl ester (0.35 g, 0.83 mmol) were combined in 10 mL dry DMF under
Ar, added diisopropylethylamine (0.15 mL, 0.83 mmol) and heated at 80°C for 2
hours. Cooled solution, taken up in EtOAc (200 mL), washed with sat. K3CO3

(3x150 mL), sat. NaHCO3 (3x150 mL), brine, dried with MgSOy4, filtered and




- s

am no }-3-fluoro-phenyl)-1 H pyrrol e-3-carboxylic acid; 29 MAY 2006
2- (4([ 1- (4- Chl or o- phenyl car banoyl ) - 4- net hoxy- pyrrol i di ne-2-car bonyl ]

am no}- 3-fl uoro- phenyl ) - 2H pyrazol e- 3- car boxyl i ¢ aci d; _

|- (4- ([ QY Yr o- phenyl car bamoyl ) - 4- net hoxy- pyrrol i di nBCPIBRMEYI]- 30
am no) -3-fluoro-phenyl)-1 Himdazol e-2-carboxylic acid; 1-(4 { [ ]

-(4-Chl or o-phenyl carbanoyl)-4-nethox y-pyrrolidine-2-carbonyl]-
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concentrated to yield title compound as a light pink solid. (0.45 g, 94%) APCI
) (AP-): 572.3,574.3 (M-H)".

Step 5: Pyrrolidine-1,2-dicarboxylic acid 1-[(S-chloro-pyridin-2-yl)-amide] 2-
5  [{3-fluoro-2'-sulfamoyl-biphenyl-4-yl)-amide]

Pyrrolidine-1,2-dicarboxylic acid 2-[(2'-rerr-butylsulfamoyl-3-fluoro-
biphenyl-4-yl)-amide] 1-[(5-chloro-pyridin-2-yl)-amide] (0.45 g, 0.78 mmol) was
stirred in 10 mL trifluoroacetic acid at ambient temperature for 4 hours. Reaction
is sluggish. Heated to 80°C for 30 minutes. Cooléd solution, concentrated,

10 redissolved in 40 mL toluene and concentrated. Purified on a silica gel column
cluted with 75% EtOAc in hexanes. Combined and concentrated pure fractions,

redissolved in acetonitrile/water and lyophilized to yieid title compound as a white

fluffy powder. (0.277 g, 68%) APCI (AP-): 516.1, 518.1 (M-H)".
15 Example 4

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

mn

20

Step 1: Pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester
DL-proline (10 g, 86.9 mmol) was dissolved in 120 mL of THF: H20

25  (2:1), added 87 mL of a 2M NaOH solution followed by Boc20 (24.6 g, 113

mmol). Stirred at ambient temperature overnight. Removed THF in vacuo,



am no} - 3-fl uoro-phenyl )-1H pyrrol e-2-carboxylic acid; 29 MAY 2006

\%MAY 2006

03/ 045912 PCT/ 1B02/ 94757 -33 3-(4-{

[ 1- (4- Chl or o- phenyl car banoyl ) - 4- met hoxy- pyrrol i di ne- 2-car
@ Pieft

am no) -

10

15

20

30

bonyl ] -
82phenyl )- ] H pyrrol e-2-carboxylic acid; pCbodis7sT
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acidified water to pH 3 with citric acid, extracted twice with EtOAc, washed

organics with water, brine, dried with MgSQy, filtered and concentrated to vield

title compound as a white solid. (18.7 g, quant.) APCI (AP-): 214.1 (M-H).

Step 2: 2-(2’~tert-Butylsulfamoyl-3-fluoro-biphenyl-4-ylcarbamoyl)-

pyrrolidine-1-carboxylic acid tert-butyl ester

Pyrrolidine-1,2-dicarboxylic acid 1-rerr-butyl ester (1.6 g, 7.4 mmol) was
dissolved in 40 mL dry diethyl ether under Ar, cool;ed in an ice water bath, added
dry pyridine (3 mL, 37.2 mmol) followed by the dropwise addition of oxalyl
chiloride (1.6 mL, 18.6 mmol). A precipitate forms immediately. The reaction
was stirred vigorously at 0°C for one hour, then at ambient temperature for one
hour. Added 50 mL diethyl ether, filtered off solids washing with diethy] ether.
Concentrated the filtrates to an off-white oil. Redissolved oil in 40 mL dry DCM
under Ar, cooled 1o 0°C, added 3 mL pyridine followed by 4'-amino-3'-fluoro-
biphenyl-2-sulfonic acid terr-butylamide (2 g, 6.2 mmol). The reaction was
allowed to warm (0 ambient temperature, stirred for 3 hours then concentrated.
Redissolved in 250 mL EtOAc, washed with 10% citric acid (2x100 mL), water
(3x100 mL), brine (100 mL), dried with MgSOQy, filtered and concentrated.
Purified on a silica gel column eluted with 30% moving to 50% EtOAc in
hexanes. Combined and concentrated pure fractions to yield title compound as a

white solid. (1.4 g, 42%) APCI (AP-): 518.2 (M-H)-.

Step 3: Pyrrolidine-2-carboxylic acid (2'-tert-butylsulfamoyl-3-fluoro-
biphenyl-4-yl)-amide
2-(2'-terr-Butylsulfamoyl-3-fluoro-biphenyl-4-ylcarbamoyi)-pyrrolidine-1-
carboxylic acid terr-butyl ester (1.3 g, 2.5 mmol) was dissolved in 40 mL DCM,
cooled in an ice bath, added 10 mL trifluoroacetic acid, stirred at 0°C for 30
minutes then at ambient temperature for one hour. Concentrated solution,
redissolved in EtOAc (150 mL), washed with saturated NaHCO3 (2x100 mL),



3-(4-{ [ 1-(4-Chloro-phenyl carbanoyl)-4-methoxy-pyrrolidine-2-car bozr?yl‘HY 2006
am no) -3-fluoro-phenyl)-furan-2-carboxylic acid; 5 3-(4- ([ ]

- (4-Chl oro-ﬁhgnyl car banoyl ) - 4- met hoxy- pyrrol i di ne- 2-car bon,}(lll-

ami no} - QYUY 2phenyl ) - t hi ophene- 2- carboxylic acid; 4- (RCHIBRAYIN 4. Chi

or o- phenyl car banoyl ) - 4- net hoxy- pyrrol i di ne-2-car bonyl ]-

am no) - 3-fl uor o- phenyl ) - furan- 3- car boxyli ¢ acid;
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water (100 mL), brine (100 mL), dried with MgSOy, filtered and concentrated to

yield title compound as a white solid. (1 g, 91%) APCI (AP-): 418.2 (M-H)".

Step 4: Pyrrolidine-1,2-dicarboxylic acid 1-[(2,4-difluoro-phenyl)-amide] 2-
5 [(3-Nuoro-2'-sulfamoyl-biphenyi-4-yl)-amide]

To a solution of pyrrolidine-2-carboxylic acid (2'-fert-butylsulfamoyl-3-
fluoro-biphenyl-4-yl)-amide (0.12 mmol/mL, 0.3 mmol ) in 2.5 mL of THF was
added 2,4-difluorophenylisocyanate. The reaction was shaken on an orbital
shaker at ambient temperature for 2 hours, then 50 mg of trisamine resin (2.4

10  mmol/g) was added and shaken for 1 hour. Fillered off resin, washing with THF.
The THF was blown down with a stream of nitrogen. Added 2 mL of
wrifluoroacetic acid and the reaction was shaken at ambient temperature overnight.
The trifluoroacetic acid was blown down with a stream of nitrogen. Redissolved
in 2 mL EtOAc and loaded onto a silica gel column. Eluted compound with 60%

15  EtOAc in hexanes. Combined and concentrated pure fractions, redissolved in

acetonitrile/water and lyophilized to a white fluffy powder. (0.13 g, 84%) APCI
(AP-): 517.2 (M-H)~.

Example 5
20
Pyrrolidine-1,2-dicarboxylic acid 2-{(3-fluoro-2'-sulfamoyl-biphenyl-4-yl)-
amide] 1-p-tolylamide

F
H
[_HN O
! ()
O,
HN™ O o=5
NH,

25  Step 1: Pyrrolidine-1,2-dicarboxylic acid 1-terz-butyl ester




4-(4- ([ 1-(4-Ch)oro-phenyl carbanoyl) - 4- net hoxy- pyrrolidi ne-2-car borﬁ?IN]‘@Y 2006
10 am no) -3-fluoro-phenyl)-thi ophene-3-carboxylic acid;

4, 5- Di hydr o- pyrazol e- 1, 5-di carboxylic acid 1-[(4-chl oro-phenyl)-an de]

5- [ ( 3- f WOIB@4P2 net hanesul fonyl - bi phenyl - 4-yl ) -am de); PCT/IB02/H757

3- Oxo- pyrazol i di ne-1, 5-di carboxylic acid 1-[ (4-chl oro-phenyl)am de] 5-

[ (3-fluoro-2'-sul fanmoyl - bi phenyl -4-yl ) -am dej;
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DL-proline (10 g, 86.9 mmol) was dissolved in 120 mL of THF: H2O
(2:1), added 87 mL of a 2M NaOH solution followed by Boc20 (24.6 g, 113

mmol). Stirred at ambient temperature overnight. Removed THF in vacuo,
acidified water to pH 3 with citric acid, extracted twice with EtOAc, washed

5 orgaﬁics with water, brine, dried with MgS0y, filtered and concentrated to yield

title compound as a white solid. (18.7 g, quant.) APCI (AP-): 214.1 (M-H)".

Step 2: 2-(2'-tert-Butylsulfamoyl-3-fluoro-biphenyl-4-ylcarbamoyl)-
pyrrolidine-1-carboxylic acid fert-butyl ester

10 Pyrrolidine-1,2-dicarboxylic acid 1-tert-buty! ester (1.6 g, 7.4 mmol) was
dissolved in 40 mL dry diethyl ether under Ar, cooled in an ice water bath, added
dry pyridine (3 mL, 37.2 mmol) followed by the dropwise addition of oxalyl
chloride (1.6 mL, 18.6 mmol). A precipitate forms immediately. The reaction

was stirred vigorously at 0°C for one hour, then at ambient temperature for one

15  hour. Added 50 mL diethyl ether, filtered off solids washing with diethyl ether.
Concentrated the filtrates to an off-white oil. Redissolved oil in 40 mL dry DCM
under Ar, cooled to 0°C, added 3 mL pyridine foliowed by 4'-amino-3'-fluoro-
biphenyl-2-sulfonic acid terr-butylamide (2 g, 6.2 mmol). The reaction was
allowed to warm to ambient temperature, stirmed for 3 hours then concentrated.

20 Redissolved in 250 mL EtQAc, washed with 10% citric acid (2x 100 mL), water
(3x100 mL), brine (100 mL), drted with MgSOy, filtered and concentrated. ‘
Purified on a silica gel column eluted with 30% moving to 50% EtOAc in
hexanes. Combined and concentrated pure fractions to yieid title compound as a
white solid. (1.4 g, 42%) APCI (AP-): 518.2 (M-H)".

25
Step 3: Pyrrolidine-2-carboxylic acid (2'-terz-butylsulfamoyl-3-fluoro-
biphenyl-4-yl)-amide

2-(2'-tert-Butylsulfamoyl-3-fluoro-biphenyl-4-ylcarbamoyl)-pyrrolidine-1-
carboxylic acid tert-buty! ester (1.3 g, 2.5 mmol) was dissolved in 40 mL DCM,

30 cooled in an ice bath, added 10 mL trifluoroacetic acid, stirred at 0°C for 30

minutes then at ambient temperature for one hour. Concentrated solution,




Oxo- pyrazol i di ne- 1, 5-di carboxylic acid ]-[(4-chloro-phenyl)-am g"’]Ym“

15 3-

5- { [2-fluoro-4-(2-oxo-piperidin-1-yl)-phenyl]-am de);

4, 5- Di hydr o- pyrazol e- 1, 5-di carboxylic acid 1-[(4-chl oro- Ipher;)yl)-am’ de]

5- 1] 4- (WOIR@4MIperi di n-1-yl) - phenyl ] - ani de) ; CT/IBO2/04757

4, 5- Di hydr o- pyrazol e-1, 5-di carboxylic acid 1-[(5-chloro-pyridin-2-yl)- 20
am de] 5-{[2-fluoro-4- (2 oxo0- pi peridi n-1-yl)-phenyl]-am de);
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redissolved in EtOAc (150 mL), washed with saturated NaHCO3 (2x100 mL),

waler (100 mL), brine (100 mL), dried with MgSOg, filtered and concentrated to

yield title compound as a white solid. (I g, 91%) APCI (AP-): 418.2 (M-H)".

5  Siep 4: Pyrrolidine-1,2-dicarboxylic acid 2-[(3-fluoro-2'-sulfamoyl-biphenyl-
4-yh-amide] 1-p-tolylamide
To a solution of pyrrolidine-2-carboxyhic acid (2'-1err-butylsulfamoyi-3-
fluoro-biphenyl-4-yl)-amide (0.12 mmol/mL, 0.24 mmol ) in 2 mL of THF was
added p-tolylisocyanate. The reaction was shaken on an orbital shaker at ambient
10  temperature for 2 hours, then 50 mg of trisamine resin (2.4 mmol/g) was added
and shaken for 1 hour. Filtered off resin, washing with THF. The THF was
blown down with a stream of nitrogen. Added 2 mL of trifluoroacetic acid and
the reaction was shaken at ambient temperature overnight. The trifluorcacetic
acid was blown down with a stream of nitrogen. Loaded onto a silica gel column
15  and eluted using an automated ISCO system with gradient of 40-100% E1OAc in
hexanes over 40 minutes. Combined and concentrated pure fractions, redissolved

in acetonitrile/water and lyophilized to a white fluffy powder. (0.084 g, 73%)
APCI (AP-): 495.1 (M-H)".

20 Example 6
Pyrrolidine-1,2-dicarboxylic acid 2-[(3-Nuore-2'-sulfamoyl-biphenyl-4-yl)-
amide] 1-[(4-methoxy-phenyl)-amide]
E

(o~
Le s

HN 0=3
f) -

A

O



. . ™ e

4, 5- Di hydr o- pyrazol e-], 5-di carboxyl i ¢ acid 1-[(5-chl oro-pyri di n- 2- y9)MAY 2006
am de] 5-{ [4-(2-oxo0-piperidin-I-yl)-phenyl]-am de);

4, 5- Di hydr o- pyrazol e- 1, 5-di carboxylic acid 1-[(4-chl oro-phenyl)-am de]

5-[ (2- oW 83/WSBI26-t et r ahydr o- 2H-[ 1, 3' ] bi pyri di nyl - 6' -yl ) PEHIIBEY/47S25

4, 5- Di hydr o- pyrazol e- 1, 5-di carboxylic acid 1-[(5-chl oro-pyridin-2-yl)-

am de) 5-[(2-o0x0-3,4,5, 6-tetrahydro-2H1[1,3"]bipyridinyl-6"-yl)-amde];
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This compound was prepared using the same procedures as found for

Example 5 with p-methoxyphenylisocyanate substituted for p-tolylisocyanate in

step 4. (0.089 g, 72%) APCI (AP-): 511.1 (M-Hy".

5 Example 7
Pyrrolidine-1,2-dicarboxylic acid 1-[(4-bromo-phenyl)-amide] 2-[(3-fluoro-2'-
sulfamoyl-biphenyl-4-yl)-amide]

Br

10 This compound was prepared using the same procedures as found for

Example 5 with 4-bromophenylisocyanate substituted for p-tolylisocyanate in step

4. (0.097 g, 72%) APCI (AP-): 559.0, 561.0 (M-H)".

Example 8
15
Pyrrolidine-1,2-dicarboxylic acid 2-[{3-ﬂuoro-2'-sulfamoyl—biphenyl-4-}!)-
amide] 1-phenylamide

20 This compound was prepared using the same procedures as found for

Example 5 with phenylisocyanate substituted for p-tolylisocyanate in step 4.

(0.084 g, 73%) APCI (AP-): 481.1 (M-H)".




4- Met hoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-pyridin- 2-?”5‘,2006

amde] 2-[(3,5 -difluoro-2'-sulfanoyl-bi phenyl -4-yl)-am dej;

4- Met how- rrolidine-1,2-dicarboxylic acid |-[(4-chloro-phenyl)-am de] 30
2-[(5' - %@%U??'z-sul f anoyl - bi phenyi - 4-yl ) - ami de] ; PCT/IBO2/NTST

4- Met hoxy- pyrrolidine-1, 2-di carboxylic acid 1-[(5-chloro-pyridin-2-yl)-
amde] 2-[(3,5 -difluoro-2'-sulfanoyl-bi phenyl -4-yl)-am dej;
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Example 9
Pyrrolidine-1,2-dicarboxylic acid 1-[(3,4-difluoro-phenyl)-amide] 2-[(3-
fluoro-2'-sulfamoyl-biphenyl-4-yl)-amide]

This compound was prepared using the same procedures as found for
Example 5 with 3,4-difluorophenylisocyanate substituted for p-tolylisocyanate in
step 4. (0.079 g, 63%) APCI (AP-). 517.0 (M-H)".
10
Example 10
Pyrrolidine-1,2-dicarboxylic acid I-[(3-Nluore-4-methyl-phenyl)-amide] 2-{(3-
fluoro-2'-sulfamoyl-biphenyl-4-yl)-amide]

CHy

15

This compound was prepared using the same procedures as found for

Example 5 with 3-fluoro-4-methylphenylisocyanate substituted for p-
tolylisocyanate in step 4. (0.083 g, 67%) APCI (AP-): 513.0 (M-H)".

20 Example 11




29 MAY 2006 WO 113/ 645912 PCT/ | BI 12/ 114757 - 34 29 MAY 2006
4- Met hoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-am de]
2-[(3,5" -difluoro-2'-su | fanoyl -bi phenyl -4-yl)-am de];

4- Met hoWO 3 HAYRI di ne- 1, 2-di carboxylic acid ]-[(4-chl or oPERBSANIHN de]
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Pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-pyridin-2-yl)-amide] 2-[(3-
fluoro-2'-methanesulfonyl-biphenyl-4-y})-amide]

HN O‘S\
Z N CHy
a |

ci

5  Step 1: Pyrrolidine-1,2-dicarboxylic acid 1-tert-buty} ester
DL-proline (10 g, 86.9 mmol) was dissolved in 120 mL of THF: H»O

(2:1), added 87 mL of a 2M NaOH solution followed by Boc20O (24.6 g, 113

mmol). Stirred at ambient temperature overnight. Removed THF in vacuo,
acidified water to pH 3 with citric acid, extracted twice with EtOAc, washed

10 organics with water, brine, dried with MgSQy, filtered and concentrated to yield

title compound as 2 white solid. (18.7 g, guant.) APCI (AP-): 214.1 (M-H)".

Step 2: 2-(4-Bromo-2-fluoro-phenylcarbamoyl)-pyrrolidine-1-carboxylic acid
tert-butyl ester

15 Pyrrolidine-1,2-dicarboxylic acid !-rert-buty] ester (3.8 g, 18 mmol) was
dissolved in 150 mL dry diethy! ether under Ar, cooled in an ice water bath, added
dry pyridine (8.6 mL, 106 mmot) followed by the dropwise addition of oxaly}
chloride (4.6 mL, 53 mmol). A precipitate formed immediately. The reaction was
stirred vigorously at 0°C for one hour, then at ambient temperature for one hour.

20 100 mL diethy! ether was then added. The solides were fiitered off and washed
with diethyl ether. The filtrates were concwentrated to an off-white oil. The solid
was redissolved oil in 50 mL dry DCM under Ar, cooled to 0°C, and 6 mL
pyridine was added, followed by 4-bromo-2-flucroaniline (3.4 g, 17.7 mmol).
The reaction was allowed to warm to ambient temperature, stirred for 3 hours then

25 concentrated. The concentrate was redissolved in 250 mL EtOAc, washed with
10% HCI (3x100 mL), brine (100 mL), dried with MgSQy, filtered and




2-[ (5" -fluoro-2'-nmet hanesu | fonyl -bi phenyl -4-yl)-am dej;

5 29 MAY 2006

4- Met hoxy-pyrrolidine-1,2-dicarboxylic acid ]-[(4-chloro-phenyl)-am de]

2-[(3,5" -di fluoro-2'-nethanesul fonyl - bi phenyl -4-yl)-am d

ol -
4- Met hoWLUHMFBE i di ne- 1, 2-di carboxylic acid 1-[(5-chl or"é"d!ﬁ"?’&f’éiz-yl)

amde] 2-[(3,5' -difluoro-2'-nmethanesul fony)-biphenyl -4-y
4- Hydr oxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro

| )-am de);
- phenyl ) - am de]

10

15

20

25

30
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concentrated. The residue was purified on a silica gel column eluted with 20%

moving to 40% EtOAc in hexanes to yield title compound as a white solid. (3.2 g,

47%) APCI (AP-): 385.1, 387.1 (M-H)".

Step 3: 2-(3-Fluoro-2'-methylsulfanyl-biphenyl-4-ylcarbamoyl)-pyrrolidine-1-
carboxylic acid zerr-butyl ester
2-(4-Bromo-2-fluoro-phenylcarbamoyl)-pyrrolidine- 1-carboxylic acid tert-
butyl ester (2 g, 4.8 mmol}, 2-(methylthic)benzene boronic acid (0.98 g, 5.8
mmol), and tetrabutylammonium bromide (78 mg, 0.24 mmol) wérc combined in
30 mL toluene, added 5 mL of a 2M aqueous Na2CO3 solution followed by
tetrakistriphenylphosphine pailadium(0) (0.28 g, 0.24 mmol). The reaction was
heated at reflux for 4 hours, cooled, concentrated, redissolved in EtOAc (250 mL),
washed with water (3x200 mL), brine (200 mL), dried with MgSOj, filtered, and
concentrated in the presence of 4 g coarse silica. The residue was was purified by

column chromatography on silica gel eluting with 20% EtOAc in hexanes to yield

title compound as a yellow foam. (1.84 g, 88%) APCI (AP-): 429.2 (M-H)".

Step 4: 3-(3-Fluoro-2'-methanesulfonyl-biphenyl-4-ylcarbamoyl)-pyrrolidine-
1-carboxylic acid tert-butyl ester
2-(3-Fluoro-2'-methylsuifanyl-biphenyl-4-ylcarbamoyl)-pyrrolidine-1-
carboxylic acid tert-butyl ester (0.57 g, 1.32 mmol) was dissolved in 10 mL
EtOAc, and m-chloroperoxybenzoic acid (1.5 g, 5.3 mmol) was added in one
portion to the resulting mixture. The mixture was stirred at ambient temperature
for 3 hours, then diluted with 100 mL EtOAc, washed with sat. NaHCO3 (3x100

mL), brine, dried with MgSQy, filtered and concentrated. The residue was

purified by column chromatography on silica gel eluting with 33% moving to 50%

EtOAc in hexanes to yield title compound as a yellow foam. (0.48 g, 75%) APCI
(AP-): 461.2 (M-H)".

Step 5: Pyrrolidine-2-carboxylic acid (3-fluoro-2'-methanesulfonyl-biphenyl-
4-yl)-amide




10 2-[(3,5"-difluoro-2'-sul fanoyl - bi phenyl -4-yl)-am de];

29 MAY 2006

4- Hydr oxy-pyrrolidine-1,2-dicarboxylic acid I-[(4-chloro-phenyl)-am de]
2-[(3,5" -di fluoro-2'-nmethanesul f onyl - bi phenyl -4-yl)-am de or a

phar mac R P¥4PY acceptabl e salt thereof. 15 The inventi &K T1BYHIE
directed to a conmpound which is:

(2R, 4R) - 4- Met hoxy- pyrrolidine-1, 2-di carboxylic acid 1-[(4-chloro

10

15
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2-(3-Fluoro-2'-methanesulfonyl-biphenyl-4-ylcarbamoyl }-pyrrolidine-1-
carboxylic acid rer1-butyl ester (0.45 g, 0.93 mmol) was dissolved in 15 mL DCM
and 15 mL trifluoroacetic acid and the resulling mixture was stirred at ambient
temperature for | hc;ur. The mixture was concentrated, and the residue was

redissolved in 100 mL EtOAc, washed with sat. NaCl, dried with MgSOy, filtered
and concentrated to yield title compound as an oil. (0.27 g, 80%) APCI (AP-):

361.1 M-H)".

Step 6: Pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-pyridin-2-yl)-amide] 2-
[(3-ﬂuoro-2'-methanesuIfonyl-biphenyld-yl)-amide]

Pyrrolidine-2-carboxylic acid (3-ﬂuoro-2'-methanesulfonyl-biphen&l-4-yl}-
amide (0.27 g, 0.75 mmol) and (5-Chloro-pyridin-2-yl)-carbamic acid 4-nitro-
phenyl ester (0.22 g, 0.0.75 mmol; see Example 3, step 3a) were combined in 10
mL DMF and heated at 80°C for 4 hours, then cooled. 200 mL of water were then
added and a precipitate formed. The solids were filtered off, washed with water,

redissolved in EtOAc, dried with MgSOy, filtered and concentrated. The residue

was purified by column chromatography on silica gel eluting with 70% EtOAc in
hexanes to yield title compound. (220 mg, 57%) APCI (AP-): 515.1,517.1 (M-

Hy".
Example 12

Pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-phenyl)-amide] 2-[(3-fluoro-2'-
methanesulfonyl-biphenyl-4-yl)-amide]

F
H
M N O
\ ()
o} o,
Or—S
CH

3

HN




bl

phenyl ) -am de] 2-[(4-pyrazol-1-yl-phenyl)-anide]; 29 MAY 2006

(2R 4R) - 4- Met hoxy- pyrrol i di ne-1, 2-di carboxylic acid 1-[(4-chl oro-
phenyl ) -am de] 2-[(2-fluoro-4-pyrazol-I-yl-phenyl)-am del' 20
QT{I"HP@:‘-bﬂenyl }

(2R, 4R) WO E/H5XY- pyrr ol i di ne- 1, 2-di carboxylic acid 1-[(4F
am de] 2-[(2-fluoro-4-pyrazol-1-yl-phenyl)-am de];
(2R, 4R) - 4- Et hoxy- pyrrol i di ne-1, 2-di carboxylic acid 1-[(4-chloro-phenyl)
-175-
Step 1: Pyrrolidine-1,2-dicarboxylic acid 1-tert-buty] ester
DL-proline (10 g, 86.9 mmol) was dissolved in 120 mL of THF: H>0

(2:1), and 87 mL of a 2M NaCH solution was added 1o the resulting mixture,

followed by Boc2O (24.6 g, 113 mmol). The mixture was stirred at ambient

5  temperature overnight. THF was removed in vacuo, and the remaining water was
acidified to pH 3 with citric acid, then extracted twice with EtOAc. The combined
organic Jayers were washed with water, brine, dried with MgSO0y, filtered and -
concentrated to yield title compound as a white solid. (18.7 g, quant.) APCI (AP-):
214.1 (M-H)".

10
Step 2: 2-(4-Bromo-2-fluoro-phenylcarbamoyl)-pyrrolidine-1-carboxylic acid
tert-butyl ester

Pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester (3.8 g, 18 mmol) was

dissolved in 150 mL. dry diethyl ether under Ar, and the resulting solution was

15  cooled in an ice water bath, while dry pyridine (8.6 mL, 106 mmol) was added,
followed by the dropwise addition of oxalyl chloride (4.6 mL, 53 mmol). A
precipitate formed immediately. The reaction was stirred vigorously at 0°C for
one hour, then at ambient temperature for one hour. 100 mL of diethyl ether were
then added, and the solids wwere removed by filitration washing with diethyl

20 ether. Concentrated the filtrates to an off-white oil. Redissolved oil in 50 mL dry
DCM under Ar, cooled to 0°C, added 6 mL pyridine followed by 4-bromo-2-
fluoroaniline (3.4 g, 17.7 mmol). The reaction was allowed to warm to ambient
temperature, stirred for 3 hours then concentrated. Redissolved in 250 mL
EtOAc, washed with 10% HC! (3x100 mL), brine (100 mL)), dried with MgSO4,

25  filtered and concentrated. Purified on a silica gel column eluted with 20% moving

10 40% EtOAc in hexanes. Combined and concentrated pure fractions to yield

title compound as a white solid. (3.2 g,47%) APCI(AP-): 385.1, 387.1 (M-H)".

Step 3: 2-(3-Fluoro-2'-methylsulfanyl-biphenyl-4-ylcarbamoyl)-pyrrolidine-1-
30 carboxylic acid tert-butyl ester




am de] 2-[(4-pyrazol -1-yl -phenyl ) ani de) ; 29 MAY 2006
(2R, 4R) - 4- Met hoxy- pyrrolidine-1, 2-dicarboxylic acid 1-[(4-chloro- 25

phenyl )-am de] 2-[ [2-fluoro-4-(3-nethyl-pyrazol-I-yl)-phenyl]-am de};

(2R, 4R) WO bRy - pyrrol i di ne- 1, 2-di carboxylic acid 1-[ ( BCERBEHIST

phenyl } am de] 2-1[2-fluoro-4-(5-nethyl-pyrazol-I1-yl)-phenyl]-am de);

(2R, 4R) - 4- Met hoxy- pyrrolidine-1, 2-di carboxylic acid 1-[(4-chloro

-176-

2-(4-Bromo-2-fluoro-phenylcarbamoyl)-pyrrolidine- 1 -carboxylic acid tert-
buty! ester (2 g, 4.8 mmol), 2-(methylthio)benzene boronic acid (0.98 g, 5.8
mmol), and tetrabutylammonium bromide (78 mg, 0.24 mmol) were combined in
30 mL toluene, added 5 mL of a 2M aqueous Na;CO; solution foliowed by
5 tewrakistriphenylphosphine palladium(0) (0.28 g, 0.24 mmol). Heated reaction at
reflux for 4 hours, cooled, concentrated, redissolved in EtOAc (250 mL), washed
with water (3x200 mL), brine (200 mL), dried with MgSOg4, ﬂliered, and

concentrated in the presence of 4 g coarse silica. Loaded silica onto a silica gel
column, eluted with 20% EtOAc in hexanes. Combined and concentrated pure

10 fractions to yield title compound as a yellow foam. (1.84 g, 88%) APCI (AP-):
429.2 M-H)".

Step 4: 2-(3-Fluoro-2'-methanesulfonyl-biphenyl-4-ylcarbamoyl)-pyrrolidine-
1-carboxylic acid tert-butyl ester
15 2-(3-Fluoro-2’-methylsulfanyi-biphenyl-4-ylcarbamoyl}-pyrrolidine-1-

- carboxylic acid tert-butyl ester (1.2 g, 2.8 mmol) was dissolved in 30 mL EtOAc,
added m-chloroperoxybenzoic acid (3.2 g, 11 mmol) in one portion and stirred at
ambient temperature for 3 hours. A 10% agueous solution (50 mL) of Na2S703
was added 10 the vigorously stirring reaction in order to guench peroxide. After

20 30 minutes the solution was diluted with 100 mL EtOAc, separated layers, washed
organics with sat. NaHCO3 (3x100 mL), brine, dried with MgSOy, filtered and
concentrated. Purified on a silica gel column eluted with 50% EtOAc in hexanes.

Combined and concentrated pure fractions to yield title compound as a yellow

foam. (1.01 g, 78%) APCI(AP-): 461.1 (M-H)".

Step 5: Pyrrolidine-2-carboxylic acid (3-fluoro-2'-methanesulfonyl-biphenyl-

4-yl)-amide
2-(3-Fluoro-2’-methanesulfonyl-biphenyl-4-ylcarbamoyl)-pyrrolidine-1-

carboxylic acid terr-butyl ester (1 g, 2 mmol) was dissolved in 20 mL DCM and

30 10 mL trifluoroacetic acid and stirred at ambient temperature for 1 hour.




phenyl ) - am de] 2-1[ 4- (5-nethyl - pyrazol -1-yl)-phenyl ] -ani de}; 30 29 MAY 2006
(2R, 4R) - 4- Hydr oxy- pyrrolidine-1, 2-di carboxylic acid I-[(4-chloro-

phenyl)-am de] 2-[[4-(3,5-dinmethyl-pyrazol-I-yl)-phenyl]- de};
2006 WOVOBRH8 2 PCT/ 1 8112 /114 7mé 7 -35 vi)-pheny ]PC%WB"Ze/Ai?S?Zg MAY

-177-

Concentrated solution, redissolved in 100 mL CHCl3, repeated CHCi3 co-
concentration 3 times to yieid titie compound as an oil. {quant. yield) APC1

(AP-): 361.1 (M-HY".

5  Step 6: Pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-[(3-

fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide]
Pyrrolidine-2-carboxylic acid (3-fluoro-2-methanesulfonyl-biphenyi-4-y1)-
amide (0.23 g, 0.64 mmol) was dissolved in 10 mL THF, added .
diisopropylethylamine (0.33 mL, 1.9 mmol), followed by 4-
10  chlorophenylisocyanate (97 mg, 0.64 mmol). Stirred reaction at ambient

temperature for 1 hour then concentrated. Purified on a silica gel column eluted
with 70% EtOAc in hexanes. Pure fractions were combined and concentrated,

redissolved in acetonitrile/water and lyophilized 10 yield title compound as a white
powder. (0.23 g, 70%) APCI(AP-): 514.1,516.1 (M-H)".

15
Example 13

Pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-{[5-(2-
sulfamoyl-phenyl)-pyridin-2-yl]-amide}

[H: s
ai%e
Ly

HN o

20 cl

Step 1: Pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester
DL-proline (10 g, 86.9 mmol) was dissolved in 120 mL of THF: HoO

(2:1), added 87 mL of a 2M NaOH solution followed by BocyO (246 g, 113

25  mmol). Stirred at ambient temperature overnight. Removed THF in vacuo,

acidified water to pH 3 with citric acid, extracted twice with EtOAc, washed




(2R, 4R) - 4- Met hoxy- pyrrolidine-I, 2-di carboxylic acid 1-[(4-chl oro- 29 MAY 2006

phenyl)-am de] 2-j [4-(3,5-dinethyl-pyrazol-1-yl)-phenyl]- am' de }

(2R, 4R) - 4- Met hoxy pyrrolidine-1,2-dicarboxylic acid 1-1(4
pheny! ) WOPHMSOR [ [ 4-(3, 5-di net hyl - pyrazol - 1-yl ) - 2- fluB%"B‘HéHW] am de
} ;5 (2R 4S)-4- Ami no-pyrrolidine-I,2-dicarboxylic acid 1-[(4-chloro
-phenyl)- amde] 2-[(3-fluor(>-2'- rret hanesul f onyl - bi phenyl - 4-yl ) -am de]

-178-

organics with water, brine, dried with MgSQy, filtered and concentrated to yield

title compound as a white solid. (18.7 g, quant.) APCI (AP-): 214.1 (M-H)".

Step 2: 2-(5-Bromo-pyridin-2-ylcarbamoyl)-pyrrolidine-1-carboxylic acid
5 tert-butyl ester
Pyrrolidine-1,2-dicarboxylic acid 1-rerr-buty! ester (1.97 g, 9.2 mmol) was
dissolved in 150 mL dry diethyl ether under Ar, cooled in an ice water bath, added
dry pyridine (3.7 mL, 45.8 mmol) followed by the dropwise addition of oxalyl
chloride (2 mL, 22.9 mmol). A precipitate forms immediately. The reaction was
10 stirred vigorously at 0°C for 2 hours, then at ambient temperature for one hour.
Added 100 mL diethy! ether, filtered off solids washing with diethyl ether.
Concentrated the filtrates to an off-white oil. Redissolved oil in 100 mL dry DCM
under Ar, cooled to 0°C, added 3 mL pyridine foliowed by 2-amino-5-
bromopyridine (1.32 g, 7.6 mmol). The reaction was aliowed to warm to ambient
15  temperature, stirred for 3 hours then concentrated. Redissolved in 250 mL
EtOAc, washed with 10% HC! (3x100 mL), brine (100 mL), dried with MgSOy4,

filtered and concentrated to yield title compound as a yellow sticky solid. (2.74 g,

97%) APCI (AP-): 368.0, 370.0 (M-H)".

20  Step 3: 2-[5-(2-tert-Butyisuifamoyl-phenyl)-pyridin-2-ylcarbamoyl}-

pyrrolidine-1-carboxylic acid tert-butyl ester
2-(5-Bromo-pyridin-2-ylcarbamoy!)-pyrrolidine- 1 -carboxylic acid tert-

butyl-ester (0.92 g, 2.48 mmol), 2-(N-tert-butyl)phenylsulfonamide boronic acid
(0.64 g, 2.48 mmol), and tetrabutylammonium bromide (40 mg, 0.12 mmol) were

25 combined in 10 mL toluene, added 2 mL of an aqueous 2M sodium carbonate
solution followed by the addition of tetrakistriphenylphosphine palladium(0) (144
mg, 0.12 mmol). Refluxed solution for 4 hours, cooled to room temperature,
partitioned between EtOAc (150 mL) and water (100 mL), washed organics with
water (3x100 mL), brine, dried with MgSOgy, filtered and concentrated. Purified

30 onasilica gel column eluted with 40% moving to 50% EtOAc in hexanes.




(2R 4R) - 4- Ani no- pyrrol i di ne-1, 2-di carboxylic acid |-[(4-chl oro- pherdfIMAY 2006
am de] 2-[(3-fluoro-2'-nethanesul fonyl -bi phenyl -4-yl)-am de];

(2R, 4R) - 4- Hydr oxy- pyrrol i di ne-1, 2-di carboxylic acid 1-[(4-chloro -

pheny| YWeHB#3912-[ (3-f| uor o- 2' - sul f anoyl - bi phenyl - 4- y| ) -RGHIBEFAHTST

(2R) - 4- Hydr oxyi m no- pyrrolidine-1, 2-di carboxylic acid 1-[(4-chl oro-

phenyl) - am de]

10

15

25

30

2-[(3-fluoro-2'-nethanesul f onyl - bi phenyl -4-yl)-am de];
-179-

Combined and concentrated pure fractions to yield title compound as a white

solid. (0.92 g, 74%) APCI (AP-): 501.1 (M-HY".

Step 4: Pyrrolidine-2-carboxylic acid [5-(2-tert-butylsulfamoyl-phenyl)-
pyridin-2-yl]-amide
2-[5-(2-tert-Butylsulfamoyl-pheny!)-pyridin-2-ylcarbamoyl]-pyrrolidine-
1-carboxylic acid zert-butyl ester (0.92 g, 1.83 mmol) was dissolved in 30 mL ,
DCM, added 10 mL trifluoroacetic acid and stirrecj at ambient temperature for one

hour. Concentrated solution, redissolved in CHCl3 and reconcentrated. Repeated
co-concentration twice to yield title compound as an oil. (quant. yield) APCI

(AP-): 401.1 (M-H)".

Step 5: Pyrrolidine-1,2-dicarboxylic acid 2-{[5-(2-tert-butylsulfamoyl-
phenyl)-pyridin-2-yl]-amide} 1-[{(4-chloro-phenyl)-amide]
Pyrrolidine-2-carboxylic acid {5-(2-terr-butylsulfamoyl-phenyl)-pyridin-2-
yl]-amide (0.44 g, 0.59 mmol) was dissolved in 10 mL THF, added -
diisopropylethylamine (0.41 mlL, 2.4 mmol) followed by 4-
chlorophenylisocyanate (91 mg, 0.59 mmol). Stirred at ambient temperature for2
hours. Diluted reaction with 50 mL EtOAc, washed with 10% citric acid (3x50
mL), water (2x50 mL), brine, dried with MgS504, filtered and concentrated to

yield title compound. (0.28 g, 85%) APCI (AP+): 556.2, 558.2 (M-H)*.

Step 6: Pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-{[5-
(2-sulfamoyl-phenyl)-pyridin-2-yl}-amide}

Pyrrolidine-1,2-dicarboxylic acid 2-{ [5-(2-tert-butylsulfamoyl-phenyl)-
pyridin-2-yl]-amide} 1-{(4-chloro-phenyl)-amide] (0.28 g, 0.5 mmol) was stirred
in 10 mL triflucroacetic acid at ambient temperature for 20 hours. The solution
was concentrated and purified on a silica gel column using an automated system
with gradient of 40-100% EtOAc in hexanes over 40 minutes. Combined and

concentrated pure fractions, redissolved in acetonitrile/water and lyophilized 1o




(2R, 4R) - 4- Hydr oxy- pyrrol i di ne- 1, 2-di carboxylic acid 1-[(4-chloro 25 MAY 2006

phenyl)-am de] 2-[(3-fluoro-2'-nethylsul fanoyl -bi phenyl -4-yl)-amde]; 15
(2R, 4R) - 4- Hydr oxy- pyrrol i di ne-1, 2-di carboxylic acid 1-[(4-chl oro-

phenyl ) -WEOFEISIPL [ (2' - di met hyl sul f amoyl - 3- f | uor o- bi pheny )PCA/WBIIETFYe] ;
(2R 4R) - 4- Met hoxy- pyrrolidine-1, 2-di carboxylic acid 1-[(5-chl oro-
pyridin-2-yl)-amde] 2-[(3-fluoro-2'-nethanesul fonyl -bi phenyl --yl)-am dej;

-180-

yield title compound as a light yellow powder. (0.156 g, 62%) APCI (AP+):
500.0, 501.9 (M+H)+.

Example 14

Pyrrolidine-1,2-dicarboxylic acid 2-[(3-chloro-2'-methanesulfonyl-biphenyl-

4-yl)-amide] 1-[(5-chloro-pyridin-2-yl)-amide)

Ci
H . .
N
S}“‘ Og\ )

HN 0,5(
2SN CHa
)

Cl

10 Step 1: Pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester
DL-proline (10 g, 86.9 mmol) was dissolved in 120 mL of THF: HyO

(2:1), added 87 mL of a 2M NaOH solution followed by BocoO (24.6 g, 113

mmol). Stirred at ambient temperature overnight. Removed THF in vacuo,
acidified water to pH 3 with citric acid, extracted twice with EtOAc, washed

15  organics with water, brine, dried with MgSQ,, filtered and concentrated to yield

title compound as a white solid. (18.7 g, quant.) APCI (AP-): 214.1 (M-H).

Step 2: 2-(4-Brome-2-chloro-phenylcarbamoyl)-pyrrolidine-1-carboxylic acid
tert-butyl ester

20 Pyrrolidine-1,2-dicarboxylic acid 1-zert-butyl ester (2.2 g, 10 mmol) was
dissolved in 150 mL dry dicthyi ether under Ar, cooled in an ice water bath, added
dry pyridine (2.8 mL, 34 mmol) followed by the dropwise addition of oxalyl
chloride (1.5 mL, 17 mmol). A precipitate forms immediately. The reaction was
stirred vigorously at 0°C for 1 hours, then at ambient temperature for two hours.

25  Added 100 mL diethy! ether, filtered off solids washing with diethyl ether.
Concentrated the filtrates to an off-white oil. Redissolved oil in 100 mL dry DCM




(2R 4R) - 4- Met hoxy- pyrrolidine-1, 2-di carboxylic acid 1-[(4-chl oro- 24§ MAY 2006
phenyl)-am de] 2-[(3-fluoro-2'-su)fanoyl -bi phenyl -4-yl}am dej; i

(2R, 4R) - 4- Et hoxy- pyrrolidine-1, 2-di carboxylic acid 1-[(5-chl oro-pyridin-
2-yl)- am(h@/""é'!‘%é( 3-fluoro-2'-net hanesul f onyl - bi phenyl - 4- W]"l%!ﬂ{"dg%;

(2R 4R) - 4- Et hoxy-pyrrolidine-1, 2-di carboxylic acid 1-[(4-chl oro-phenyl)

am de] 2-[(3-fluoro-2'-nethanesul fonyl -bi phenyl -4-y1)-am de];

-181-

under Ar, cooled to 0°C, added 3 mL pyridine followed by 2-chloro4-
bromoaniline ( 1.8 g, 8.5 mmol). The reaction was allowed to warm to ambient
temperature and stirred over the weekend. Concentrated reaction, redissolved in
250 mL EtOAc, washed with 10% citric acid (3x100 mL), water, (2x100 mL),

5 brine (100 mL), dried with MgSOy, filtered and concentrated. Purified on a silica

gel column eluted with an automated system with gradient of 0-60% EtOAc in

hexanes. Combined and concentrated pure fractions to yield title compound as.a

yellow solid. (2.7 g, 79%) APCI (AP-): 401.0, 403.0, 405.0 (M-H)".

10 Step 3: 2-(3-Chloro-2'-methylsuifanyl-biphenyl-4-ylcarbamoyl)-pyrrolidine-

1-carboxylic acid tert-butyl ester
2-(4-Bromo-2-chloro-phenyicarbamoyl)-pyrrolidine-1-carboxylic acid

tert-butyl ester (1 g, 2.5 mmol), 2-(methylthio)benzene boronic acid (0.5 g, 3
mmol), and tetrabutylammonium bromide {40 mg, 0.12 mmol) were combined in

15 10 mL toluene, added 2 mL of a 2M aqueous Na2CO3 solutien foliowed by
tetrakistriphenyiphosphine palladium(0) (0.14 g, 0.12 mmol). Heated reaction at
reflux for 5 hours, cooled, dissolved in EtOAc (150 mL), washed with water

{3x50 mL), brine (50 mL), dried with MgSQy, filtered, and concentrated. Purified

on a silica gel column eluted using an automated system with gradient of 0-50%
20  EtOAc in hexanes over 40 minutes. Combined and concentrated pure fractions to

yield title compound as a white foam. (1.01 g, 91%) APCI (AP-): 445.1, 4471

(M-H)~.

Step 4: 2-(3-Chloro-2'-methanesulfonyl-biphenyl-4-ylcarbamoyl)-pyrrolidine-
25  1l-carboxylic acid tert-butyl ester
2-(3-Chloro-2'-methylsulfanyl-biphenyl-4-ylcarbamoyl)-pyrrolidine-1-
carboxylic acid tert-butyl ester (1 g, 2 mmol) was dissolved in 20 mL EtOAc,
added m-chloroperoxybenzoic acid (2.6 g, 8.9 mmol} in one portion and stirred at
ambient temperature for 3 hours. A 10% aqueous solution (30 mL) of NayS>03
30 was added to the vigorously stirring reaction in order to quench peroxide, After

20 minutes the solution was diluted with 100 mL EtOAc, separated layers, washed
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25 (2R 4R) - 4- Et hoxy-pyrrolidine-1, 2-di carboxylic acid

1-[ (4-chl oro-phenyl)- am de]

2-[(3-fluoro-2'-sul famoyl - bi phenyl - 4-yl } am de] ;

(2R, 4S) WO REMBYY - pyrrol i di ne- 1, 2-di carboxylic acid 1-[( RCTABRR YIS

phenyl)-am de] 2-[(3-fluoro-2'-nethanesul fonyl-bi phenyl -4-yl}am de];
(2R, 4R) - 4- Fl uoro-pyrrolidine-1 ,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
30 ami de] 2-[(3-fluoro-2'-nmethanesul fony[l-gti[phenyl -4-y))-am dej;

organics with sat. NaHCO3 (3x100 mL), brine, dried with MgSQg, filtered and
concentrated to yield iitle compound as a clear oil. (1 g, 100%) APCI (AP-):
477.1,479.1 (M-Hy".

5 Step 5: Pyrrolidine-2-carboxylic acid (3-chloro-2'-methanesulfony}-biphenyl-
4-yl)-amide
2-(3-Chloro-2'-methanesulfonyl-biphenyl-4-ylcarbamoyl)-pyrrolidine-1-
carboxylic acid terr-butyl ester (1 g, 2 mmol) was dissolved in 20 mL DCM and
20 mL trifluoroacetic acid and stirred at ambient temperature for 2 hours.

10  Concentrated solution, redissolved in 100 mL CHClI3, repeated CHCl3 co-
concentration 4 times to yield title compound as a yellow foam. (quant. yield)

APCI (AP+): 379.1, 381.1 (M+H)*.

Step 6: Pyrrolidine-1,2-dicarboxylic acid 2-[(3-chloro-2'-methanesulfonyl-
15  biphenyl-4-yl)-amide] 1-[(5-chloro-pyridin-2-yl}-amide]

Pyrrolidine-2-carbox ylic acid (3-chloro-2'-methanesulfonyl-biphenyl-4-
yh)-amide (0.11 g, 0.29 mmol) and (5-Chloro-pyridin-2-yl}-carbamic acid 4-nitro-
phenyl ester (0.085 g, 0.29 mmol; see Example 3, step 3a) were combined in 3 mL
DMF and heated at 50°C for 2 hours, dissolved in 100 mL EtOAc, washed with

20 sat. NaHCO3 (3x50 mL), brine, dried with MgSQy, filtered and concentrated.
Purified on a silica gel column eluting using an automated system with gradicnt of -
0-100% EtOAc in hexanes over 40 minutes. Combined and concentrated pure

fractions, redissolved in acetonitrile/water and lyophilized to yield title compound

as 2 white powder. (110 mg, 71%) APCI (AP+): 533.0, 535.0 (M+H)*.
Example 15

Pyrrolidine-1,2-dicarboxylic acid 2-[(3-chloro-2'-methanesulfonyl-biphenyl-

4-yl)}-amide] 1-[(4-chloro-phenyl)-amide]




(2R)-4,4-Difluoro-pyrrolidine-1, 2-dicarboxylic acid 1-[(4-chl oro- ph’é’M‘j?"“
am de] 2-[(3-fluoro-2'-nethanesul fonyl -bi phenyl -4-yl)-am de]; 29 MAY 2006
WD 113/045912 PCT/ 16112/ 14757 - 36 .

(2R, 4R) WO-0BHFXy - pyrrol i di ne-1, 2-di carboxylic acid 2-[ (RE-WIBIPHSD: -

-183-

Cl

Step 1: Pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester
DL-proline (10 g, 86.9 mmol} was dissolved in 120 mL of THF: H20

5 (2:1), added 87 mL of 2 2M NaOH solution foliowed by Boc20 (24.6 g, 113

mmol). Stirred at ambient temperature overnight. Removed THF in vacuo,
acidified water to pH 3 with citric acid, extracted twice with EtOAc, washed

organics with water, brine, dried with MgSQOy, filtered and concentrated to yield

title compound as a white solid. (18.7 g, quant.) APCI (AP-): 214.1 (M-H)".
10
Step 2: 2-(4-Bromo-2-chloro-phenylcarbamoyl)-pyrrolidine-i-carboxylic acid
tert-butyl ester
Pyrrolidine-1,2-dicarboxylic acid 1-terr-butyl ester (2.2 g, 10 mmol) was
dissolved in 150 mL dry diethy] ether under Ar, cooled in an ice water bath, added
15  dry pyridine (2.8 mL, 34 mmol) followed by the dropwise addition of oxalyl
chloride (1.5 mL, 17 mmol). A precipitate forms immediately. The reaction was
stirred vigorously at 0°C for 1 hours, then at ambient temperature for two hours.
Added 100 mL diethy] ether, filtered off solids washing with diethy] ether.
Concentrated the filtrates to an off-white oil. Redissolved oil in 100 mL dry DCM
20 under Ar, cooled to 0°C, added 3 mL pyridine followed by 2-chloro-4-
bromoantline { 1.8 g, 8.5 mmol). The reaction was allowed to warm to ambient
temperature and stirred over the weekend. Concentrated reaction, redissolved in
250 mL EtOAc, washed with 10% citric acid (3x100 mL), water, (2x100 mL),
brine (100 mL), dried with MgSQy4, filtered and concentrated. Purified on a silica

25  gel column eluted with an automated system with gradient of 0-60% EtOAc in




met hanesul f ony] - bi phenyl - 4-yi ) -anmi de] 1-[(4-fl uoro-phenyl)-ani de]; 29MAY2006
(2R, 4R) - 4- Acet yl am no- pyrrolidi ne-1, 2-di carboxylic acid 1-[(4-chioro-

phenyl )-am de) 2-[(3-fluoro-2'-nethanesul fonyl -bi phenyl-4-yl)-amde); 5

(2R, 4R) WO (R 3Resul f onyl ami no- pyrrol i di ne- 1, 2-di car boxy PCE/1BeZH7I™ [ ( 4-

chi or o- phenyl ) - am de]

2-[(3-fluoro-2'-nethanesul f onyl - bi phenyl -4-yl)-am de];

(2R, 4S)-4- (1H Tetrazol -5-yl ) -pyrrolidi ne-]I8,42-di carboxylic acid 1-[(4

hexanes. Combined and concentrated pure fractions to yield title compound as a

yellow solid. (2.7 g, 79%) APCI (AP-): 401.0, 403.0, 405.0 (M-H)~.

Step 3: 2-(3-Chloro-2'-methylsulfanyl-biphenyl-4-ylcarbamoyl)-pyrrolidine-
5  1-carboxylic acid terz-buty!l ester
2-{4-Bromo-2-chloro-phenylcarbamoyl)-pyrrolidine-1-carbox ylic acid

1ert-butyl ester (1 g, 2.5 mmol), 2-(methylthio)benzene boronic acid (0.5 g, 3
mmol), and tetrabutylammonium bromide (40 mg, 0.12 mmol) were combined in
10 mL toluene, added 2 mL of a 2M aqueous Na,COj solution followed by

10 1etrakistriphenylphosphine palladium(0) (0.14 g, 0.12 mmol). Heated reaction at
reflux for 5 hours, cooled, dissolved in EtOAc (150 mL), washed with water
(3x50 mL), brine (50 mL), dried with MgSOyg, filtered, and concentrated. Purified

on a silica gel column eluted using an automated system with gradient of 0-50%
EtOAc in hexanes over 40 minutes. Combined and concentrated pure fractions to

15  yield title compound as a white foam. (1.01 g, 91%) APCI (AP-): 4451, 447.1
(M-H)~.

Step 4: 2-(3-Chloro-2'-methanesulfonyl-biphenyl-4-ylcarbamoyl)-pyrrolidine-
1-carboxylic acid tert-butyl ester

20 2-(3-Chloro-2"-methylsulfan _yl-biphenyl-4-y]carbamoyl)—pyrrolidine-]-
carboxylic acid rert-butyl ester (1 g, 2 mmol) was dissolved in 20 mL EtOAc,
added m-chloroperoxybenzoic acid (2.6 g, 8.9 mmol) in one portion and stirred at
ambient temperature for 3 hours. A 10% aqueous solution (30 mL) of Na3S203
was added to the vigorously stirring reaction in order to quench peroxide. After

25 20 minutes the solution was diluted with 100 mL EtOAc, separated layers, washed
organics with sat. NaHCO3 (3x100 mL), brine, dried with MgSOg, filtered and
concentrated to yield title compound as a clear oil. (1 g, 100%) APCI (AP-):

477.1,479.1 (M-H)~.

30  Step 5: Pyrrolidine-2-carboxylic acid (3-chloro-2'-methanesulfonyl-biphenyl-

4-yl)-amide




chl or o- phenyl ) -am de] 2- { 29 MAY 2006
[ 2-fl uoro-4-(2-oxo-piperidin-1-yl)-phenyl]-amde );

(2R, 4S) - 4- Met hoxy- pyrrolidine-1, 2-di carboxylic acid 1-[(4-chl oro-

phenyl ) VR4S 11 2-f | uor o- 4- (2- oxo- pi peridin-1-yl)- pheﬁ?”'“%"&@)

(2R 4R) - 4- Cyano- pyrrolidi ne-1, 2-di carboxylic acid 1-[(4-chl oro-phenyl}

am de] 2-{[2-fluoro- 4-(2-oxo-pi peridin-1-yl)-phenyl]-amde);

(2R, 4R)-4- (1 H Tetrazol -5-yl)-pyrrolidi ne-_}852_-di carboxylic acid 1-[(4

2-(3-Chloro-2'-methanesulfonyl-biphenyl-4-ylcarbamoyl)-pyrrolidine-1-
carboxylic acid rert-butyl ester (1 g. 2 mmol) was dissolved in 20 mL DCM and
20 mL trifluoroacetic acid and stirred at ambient temperature for 2 hours.

Concentrated soiution, redissolved in 100 mL CHCl3, repeated CHCl3 co-
5 concentration 4 times 1o yield titie compound as a yellow foam. (quant. yield)

APCI (AP+): 379.1, 381.1 (M+H)*.

Step 6: Pyrrolidine-1,2-dicarboxylic acid 2-[(3-chloro-2'-methanesulfonyi-
biphenyl-4-yl)-amide] l-[(4-chloro-phenyl)-amide]

10 Pyrrolidine-2-carboxyiic acid (3-chloro-2'-methanesulfonyl-biphenyl-4-
yl)-amide (0.16 g, 0.42 mmol) was dissoived in 5§ mL THF, added
diisopropylethylamine (0.22 mL, 1.3 mmol) followed by 4-
chlorophenylisocyanate (65 mg, 0.42 mmol). Stirred at ambient temperature for
20 hours. The reaction was concentrated and purified using an automated system

15  with gradient of 0-100% EtOAc in hexanes over 40 minutes. Combined and
concentrated pure fractions, redissolved in acetonitrile/water and lyophilized to
yield title compound as a white powder. (0.175 g, 78%) APCI (AP+): 532.0,

534.0(M-H)*.
20 Example 16

Pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-pyridin-2-yl)-amide] 2-{[5-(2-
sulfamoyl-phenyl)-pyridin-2-yl]-amide}

H
FL“/N "
O,
HN® TO 07-53
NH»

Cl

25
Step 1: Pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester




29 MAY 2006

chl or o- phenyl ) - am de]
2-([2-fluoro-4-(2-oxo-piperidin-1-yl)-phenyl]-amde); 15

(2R, 4R)-4-Trifl uoronet hyl -pyrrolidine-1, 2-di carboxylic acid 1-[(4-chloro-
phenyl ) YEMHEFIRZ- { [ 2-f] uor 0- 4- (2- ox0- pi peri di n-1 -yl ) - ph@OFIBO2ARTHR) ;

(2R 4R) - 4- Met hoxy- pyrrolidi ne-1, 2-di carboxylic acid 1-[(4-chioro

phenyl ) - am de]

2-[ (2" -cyano- 3-f | uoro- bi phenyl 4-yl }am de];

(2R, 4R) - 4- Met hoxy- pyrrol i di ne-1, 2-di car boi<g/6l_i c acid 2-[(2'-am nonet hyl -

i0

15

30

DL-proline (10 g, 86.9 mmol) was dissolved in 120 mL of THF: H-0
(2:1), added 87 mL of a 2M NaOH solution followed by BocyO (24.6 g, 113

mmol). Stirred at ambient temperature overnight. Removed THF in vacuo,
acidified water to pH 3 with citric acid, extracted twice with EtQOAc, washed

organics with water, brine, dried with MgSQj, filtered and concentrated to yield

title compound as a white solid. (18.7 g, quant.) APCI (AP-): 214.] (M-Hy.

Step 2: 2-(5-Bromo-pyridin-Z-yIcarbamoyl)—pyrrolidine-l-ca'rboxylic acid
tert-butyl ester

Pyrrolidine-1,2-dicarboxylic acid 1-rer-butyl ester (1.97 g, 9.2 mmol) was
dissolved in 150 mL dry diethyl ether under Ar, cooled in an ice water bath, added
dry pyridine (3.7 mL; 45.8 mmol} followed by the dropwise addition of oxalyl
chloride (2 mL, 22.9 mmol). A precipitate forms immediately. The reaction was
stirred vigorously at 0°C for 2 hours, then at ambient temperature for one hour.
Added 100 mL diethyl ether, filtered off solids washing with diethy! ether.
Concentrated the filtrates to an off-white oil. Redissolved oil in 100 mL dry DCM
under Ar, cooled to 0°C, added 3 mL pyridine followed by 2-amino-5-
bromopyridine (1.32 g, 7.6 mmol). The reaction was allowed to warm to ambient
temperature, stirred for 3 hours then concentrated. Redissolved in 250 mL
EtOAc, washed with 10% HCI (3x100 mL), brine (100 mL), dried with MgSOg,

filtered and concentrated to yield titie compound as a yellow sticky solid. (2.74 R

97%) APCI (AP-): 368.0, 370.0 (M-H)".

Step 3: 2-[5-(2-tert-Butylsulfamoyl-phenyl)-pyridin-2-ylcarbamoyl}-
pyrrolidine-1-carboxylic acid ters-butyl ester
2-(5-Bromo-pyridin-2-ylcarbamoyl)-pyrrolidine-1-carboxylic acid tert-
butyl ester (0.92 g, 2.48 mmol), 2-(N-tert-butyl)phenylsulfonamide boronic acid
(0.64 g, 2.48 mmol), and tetrabutylammonium bromide (40 mg, 0.12 mmol) were
combined in 10 mL toluene, added 2 mL of an aqueous 2M sodium carbonate
solution followed by the addition of tetrakistriphenylphosphine pailadium(0) (144

mg, 0.12 mmol). Refluxed solution for 4 hours, cooled to room temperature,



20 3-f1 uor o- bi phenyl - 4-yl ) -ani de] 1-[(4-chl oro- phenyl ) - ani de] ; 29 MAY 2006
(2R, 4R)-4"-) []-(4-Chl oro-phenyl car banoy]) - 4- met hoxy- pyrrol i di ne- 2-

car bonyl“] -am no) - 3' - f | uor o- bi phenyl - 2- carboxylic acid rreltzg:uﬁl ester,

(2R, 4R) YR WMHAYRy- pyrrol i di ne- 1, 2-di carboxylic acid I-[ (4 HHGMS7

phenyl )-am de] 2-{[4-(2,5-di hydro-pyrrole-]-carbonyl)-phenyl]-amde); 25
(2R, 4R) - 4- Hydr oxy- pyrrolidi ne-1, 2-di carboxylic acid 1-[(4-chl oro-

-187-

partitioned between EtOAc (150 mL) and water (100 mL), washed organics with

waler (3x 100 mL), brine, dried with MgSOy, filtered and concentrated. Purified

on a silica gel column eluted with 40% moving 1o 50% EtOAc in hexanes.

Combined and concentrated pure fractions to yield title compound as a white

5 sohd. (0.92 g, 74%) APCI (AP-): 501.1 (M-H)~.

Step 4: Pyrrolidine-2-carboxylic acid [5-(2-tert-butylsulfamoyl-phenyl)-
pyridin-2-yl]-amide _ )
2-[5-(2-rer1-Butylsuifamoyl-phenyl)-pyridin-2-ylcarbamoyl]-pyrrolidine-
10  1-carboxylic acid rert-butyl ester (0.92 g, 1.83 mmol) was dissolved in 30 mL
DCM, added 10 mL trifluoroacetic acid and stirred at ambient temperature for one
hour. Concentrated solution, redissolved in CHCl3 and reconcentrated. Repeated
co-concentration twice to yieid title compound as an oil. {quant. yield) APCI
{AP-): 401.1 (M-HY".
15  Step 3: Pyrrolidine-1,2-dicarboxylic acid 2-{{5-(2-tert-butylsulfamoyl-
phenyl)-pyridin-2-yl]-amide} 1-[(5-chloro-pyridin-2-yl)-amide]
Pyrrolidine-2-carboxylic acid {5-(2-1ert-butylsulfamoyl-phenyl)-pyridin-2-
yi}-amide (0.17 g, 0.25 mmol) and (5-Chloro-pyridin-2-yl}-carbamic acid 4-nitro-
phenyl ester (0.074 g, 0.25 mmol; see Example 3, step 3a) were combined in 3 mL
20 DMF, added diisopropylethylamine (0.18 mL, 1 mmol} and heated at 50°C for 2
hours. Dissolved in 100 mL EtOAc, washed with sat. NaHCO3 (3x50 mL), brine,
dried with MgSOy, filtered and concentrated. Purified on a silica gel column

cluting using an automated system with gradient of 30-100% EtOAc in hexanes

over 40 minutes. Combined and concentrated pure fractions to yield title

25  compound as a white solid. (90 mg, 64%) APCI (AP-): 555.2, 557.2 (M-H)".
Example 17

(2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
30 amide] 2-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide]




phenyl )-am de) 2-[(4-dinethyl carbanoyl -2-fl uoro- phenyl ) am de]j ; 29 MAY 2006
(2R 4R) - 4- Hydr oxy- pyrrolidine-1, 2-di carboxylic acid 1-[(4- chI or o-
phenyl)-am de] 2-{[4-(pyrrolidine-1-carbonyl)-phenyl]-an de}

Pyrrol i Wh&¥H5PL2di car boxylic acid ]-[(4-chloro-phenyl)- aﬂpa'ewzwfm 30
(pyrrolidine-I|-carbonyl)-phenyl]-amde);

(2R, 4R) - 4- Hydr oxy- pyrrolidi ne-1, 2-di carboxylic acid 1-[(4-chloro-

-188-
HO, y
av
a8
HN 0=5
CH,
Cl

Step 1: (2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl
ester

5 Cis-4-hydroxy-D-proline (1.1 g, 8.4 mmol) was dissolved in 18 mL of
THF/ H>O (2:1), added 2M aqueous NaOH solutjon (6.3 mL, 13 mmol}, followed

by Boc2O. Reaction was stirred at ambient temperature over the weekend.

Solution was taken up in 150 mL EtOAc, washed with 10% HCI (3x100 mL),
dried organics with MgSOy, filtered and concentrated to yield title compound as a

10  white foam. (1.5 g, 77%) APCI (AP-): 230.1 (M-H)".

Step 2: (2R,4R)-4~(tert-Butyl-dimethyl-silanyloxy)-pyrrolidine-1,2-
dicarboxylic acid 1-tert-butyl ester
(2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-ferr-butyl ester
15 (1.5 g, 6.5 mmol) was dissolved in 20 mL DMF, added imidazole (1.1 g, 16 _
mmol), dimethylaminopyridine (80 mg, 0.65 mmol), and rert-butyldimethylsilyl
chioride (1.08 g, 7.1 mmol). Stirred at ambient temperature overnight, dissolved
in 150 mL EtQAc, washed with 10% citric acid (3x100 mL), water (2x100 mL),
brine, dried with MgSOy, filtered, and concentrated. Redissolved in 50 mL

20 CHCI3 and reconcentrated to yield title compound as a clear oil. (1.54 g, 69%)
APCI (AP-): 344.2 (M-H)".

Step 3: (2R,4R)-2-(4-Bromo-2-fluoro-phenylcarbamoyl)-4-(tert-butyl-
dimethyl-silanyloxy)-pyrrolidine-1-carboxylic acid terz-butyl ester



phenyl ) - ani de] 2-{[4- (2- met hyl - pyrrol i di ne- - car bonyl ) - phenyl ] - ani d&) A% 4§06
MAY 2006 WO 03/ 045912 PCT/1B112 /(14 7 5 7 -37

(2R, 4R) - 4- Hydr oxy- pyrrol i di ne-1, 2-di carboxylic acid 1-] &4-chl or O-
WO 03/045912 CT/EIB02/04757

-189-

(2R 4R )-4-(terr-Butyl-dimethyl-silanyloxy)-pyrrolidine-1,2-dicarbox ylic
acid 1-rert-butyl ester (1.54 g, 4.5 mmol) was dissolved in 50 mL diethy] ether
under an Ar atmosphere, cooled in an ice water bath, added dry pyridine (1.4 mL,
17.8 mmol), followed by the dropwise addition of oxaly! chloride (0.58 mL, 6.7

5 mmol). Reaction was stirred at 0°C for 1 hour, then at ambient temperature for 1
hour. Diluted reaction with 50 mL diethyl ether, filtered off solids and
concentrated filtrates. Redissolved filtrate in 30 mL dry DCM under an Ar
atmosphere, cooled in an ice water bath, added 1 mL dry pyridine followed by 4-
bromo-2-fluoroaniline (0.85 g, 4.5 mmol). Stirred reaction at ambient temperature

10  for 20 hours. Concentrated solution, redissolved in EtOAc (150 mL), washed
with 10% citric acid (3x 100 mL), water (2x100 mL), brine, dried with MgS0Oy,
filtered and concentrated. Purified on a silica gel column eluting with an
automated system with gradient of 0-60% EtOAc in hexanes over 40 minutes.

Combined and concentrated pure fractions to yield title compound as a clear oil.

15 (0.96 g, 42%) APCI (AP-): 515.1, 517.1 (M-H)".

Step 4: (2R,4R)-4-(tert-Butyl-dimethyl-silanyloxy)-2-(3-fluoro-2'-
methylsulfanyl-biphenyl-4-ylcarbamoyl)-pyrrolidine-1-carboxylic acid tert-
butyl ester

20 (2R ,4R)-2-(4-Bromo-2-fluoro-phenylcarbamoyl)-4-(terz-butyi-dimethyl-
silanyloxy)-pyrrolidine-1-carboxylic acid tert-butyl ester (0.95 g, 1.84 mmol}, 2-
(methylthio)benzene boronic acid (0.37 g, 2.2 mmol), and tetrabutylammonium
bromide (30 mg, 0.09 mmol) were combined in 15 mL toluene, added 2 ml. of a
M aquedus Na,CO; solution followed by tetrakistriphenylphosphine

25 palladium(0) (0.11 g, 0.09 mmol). Heated reaction at reflux for 5 hours, cooled,
dissolved in EtOAc (100 mL), washed with water (3x50 mL), brine (50 mL), dried

with MgSQy, filtered, and concentrated. Purified on a silica gel column eluted

using an automated system with gradient of 0-60% EtOAc in hexanes over 40

minutes. Combined and concentrated pure fractions to yield title compound as a

30  light yellow foam. (0.77 g, 74%) APCI (AP-): 559.3 (M-H)".



phenyl ) -ami de] 2-1[4-(ethyl - met hyl - car banoyl ) - phenyl ] - ani de) ; 29 MAY 2006
(2R, 4R) - 4- Hydr oxy- pyrrolidi ne-]2-di carboxylic acid 1-[(4-chloro-

phenyl ) -am de] 2-[(4-dinethyl carbanoyl - phenyl -amide]; 5

(2R, 4R) WO $3/ewseRy - pyrrol i di ne-1, 2-di carboxylic acid 1-[ (RCTAB®BIST
phenyl)-am de] 2-1 [4-(2R-nmethyl-pyrrolidine-I-carbonyl)-phenyl]-am de);
(2R, 4R) - 4- Hydr oxy- pyrrolidine-I,2-dicarboxylic acid 1-[(4-chloro

-190-

Step 5: (2R, 4R)-4-(tert-Butyl-dimethyl-silanyloxy)-2-(3-fluoro-2'-
methanesulfonyl-biphenyl-4-ylcarbamoyl)-pyrrolidine-1-carboxylic acid tert-
butyl ester
(2R 4R)-4-(ier1-Butyl-dimethyl-silanyloxy)-2-(3-fluoro-2'-methylsulfanyl-
5  biphenyl-4-ylcarbamoyl)-pyrrolidine-1-carboxylic acid rerr-butyl ester (0.84 g,
1.35 mmol) was dissolved in 20 mL EtOAc, added added m-chloroperoxybenzoic
acid (1.6 g, 5.4 mmol) in one portion and stirred at ambient temperature for 3

hours. A 10% aqueous solution (50 mL) of Na3S203 was added to the vigorously

stirring reaction in order to quench peroxide. After 20 minutes the solution was

10 diluted with 100 mL EtOAc, separated layers, washed organics with sat. NaHCO3
(3x100 mL), water (2x100 mL), brine, dried with MgSQy, filtered and
concentrated to yieid title compound as a light brown foam. (0.8 g, 100%) APCI
(AP-): 591.3 (M-H)".

15  Step 6: (2R,4R)-4-Hydroxy-pyrrolidine-2-carboxylic acid (3-fluoro-2'-
methanesulfonyl-biphenyl-4-yl)-amide
(2R 4R)-4-(tert-Butyl-dimethyl-silanyloxy)-2-(3-fluoro-2*
methanesulfonyl-biphenyl-4-ylcarbamoy!)-pyrrolidine-1-carboxylic acid rert-butyl
ester (0.8 g, 1.35 mmol) was dissolved in 30 mL DCM, added 10 mL
20 trifluoroacetic acid and stirred reaction at ambient temperature for 90 minute§.

Solution was concentrated to yield title compound as an amber oil. (100% crude

yield) APCI (AP-): (M-H)~.

Step 7: (2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-
25  phenyl)-amide] 2-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide]
(2R 4R)-4-Hydroxy-pyrrolidine-2-carboxylic acid (3-fluoro-2'-
methanesulfonyl-biphenyl-4-yl)-amide (0.51 g, 1.35 mmol) was dissolved in 20
mL THF, added diisopropylethylamine (0.94 mL, 5.4 mmol) followed by 4-
chiorophenylisocyanate (0.21 g, 1.35 mmol). Stirred at ambient temperature for 2
30 hours. The reaction was dissolved in 100 mL EtOAc, washed with 10% citric acid
(3x50 mL), water (2x50 mL.), brine, dried with MgSQy, filtered and concentrated.




phenyl ) -ami de] 2- 1[ 4- (25- met hyl - pyrrol i di ne-]-carbonyl ) - phenyl | - ami GefAY 2006
(2R, 4R) - 4- Hydr oxy- pyrrolidine-1, 2-di carboxylic acid 1-[(4-chloro- 10

phenyl )-am de] 2-1 [2-fluoro-4-(pyrrolidine-I|-carbonyl)-phenyl]-am de);

. (2R, ARMQOIRAIPExy- pyrrol i di ne- 1, 2-di carboxylic acid 1-[PATABI2AHET

phenyl ) -am de]
2-([4-(pyrrolidine-I|-carbonyl)-2-pyrrolidin-I-yl-phenyl]-amde);

(2R, 4R)-4-([ 1-(4-Chioro-phenyl car banoyl )]-943- hydr oxy- pyrrolidine-2

Purified using an automaled system with gradient of 50-100% EtOAc in hexanes
over 40 minutes. Compound was still eluting at end of run. Switched gradient to
0-15% MeOH in EtQAc over 40 minutes. Combined and concentrated pure

fractions to yield title compound as a white solid. (0.54 g, 75%) APCI (AP+):
5 530.1, 532.1(M-H)*.

Example 18

Pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-{[4-(1-
10 methyl}-4,5-dihydro-1H-imidazol-2-yl)-phenyl}-amide}

H e

0
HN’KO

Cl

Step 1: Pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester
DL-proline (10 g, 86.9 mmol) was dissolved in 120 mL of THF: HO
15  (2:1), added 87 mL of a 2M NaOH splution followed by Boc2O (24.6 g, 113
mmol). Stirred at ambient temperature overnight. Removed THF in vacuo, |

acidified water to pH 3 with citric acid, extracted twice with EtOAc, washed

organics with water, brine, dried with MgS0Oy, filtered and concentrated to yield

title compound as a white solid. (18.7 g, quant.) APCI (AP-): 214.1 (M-H)".
20
Step 2: 2-(4-Cyano-phenylcarbamoyl)-pyrrolidine-1-carboxylic acid tert-butyl
ester
Pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester (2.1 g, 9.8 mmol) was
dissolved in 100 mL dry diethy] ether under an argon atmosphere, added dry
25  pyridine (3.3 mL, 32.5 mmol), cooled to 0°C then added oxalyl chloride (1.4 mL,

16.3 mmol) dropwise. A precipitate forms immediately upon addition of oxalyl



carbonyl ] -ani no) - 3-pyrrolidin-1-yl-benzoic acid methyl ester; 15  29MAY2006
(2R, 4R) - 4- Hydr oxy- pyrrolidi ne-1, 2-di carboxylic acid 2-([4-(azetidine-|I-

car bonyl ) - phenyl]-am de) |-[(4-chloro-phenyl)am de];

(2R AR) WO-3ndX y - pyrrol i di ne- 1, 2-di carboxylic acid ]-[ (BCTBBMeIST
pyridin-2-yl)-amde] 2-1[2-fluoro-4-(pyrrolidine-|I :

-car bonyl) - phenyl ] -am de) ;

(2R, 4R) - 4- Hydr oxy- pyrrol i di ne-1, 2-di car b(l)6¥l ic acid 1-[(5-chloro-

chloride and therefore reaction requires vigorous stirring. Stirred at 0°C for one
hour than at ambient temperature for 2 hours. Dry diethyl ether (100 mL) was
added and the solids were fiitered off, washing with more diethyl ether. The
filtrates were concentrated, then redissolved in dry DCM under argon, cooled to

5 0°C, added 1 mL dry pyridine then added 4-amino-benzonitrile (0.96 g, 8.1 mmol)
in one portion. Stirred at ambient temperature for 2 hours, concentrated,
redissolved in ethy] acetate (250 mL), washed with 10% citric acid (3x100 mL}),

water, brine, dried with MgSQy, filtered and concentrated to yield title compound

as a white foam. (2.4 g, 93%) APCI (AP-): 314.1 (M-H)".
10
Step 3: Pyrrolidine-2-carboxylic acid (4-cyano-phenyl)-amide
2-(4-Cyano-phenylcarbamoyl)-pyrrolidine-1-carboxylic acid rerr-butyl
ester (3 g, 8 mmol) was dissolved in 90 mL of a 1:2 mixture of trifluoroacetic acid
and dichloromethane. The reaction was stirred at ambient temperature for one

15  hour then concentrated to yield title compound as an amber oil which was carried

onto next step as 1s. APCI (AP-): 214.1 (M-H)~.

Step 4: Pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-[(4-
cyano-phenyl)-amide]

20 Pyrrolidine-2-carboxylic acid (4-cyano-phenyl)-amide (0.9 g, 4 mmol) was
dissolved in 25 mL tetrahydrofuran, added diisopropylethylamine (3.5 mL, 20 '
mmol), followed by the addition of 4-chlorophenylisocyanate (0.61 g, 4 mmol).

The reaction was stirred at ambient temperature for one hour then concentrated
solution. Redissolved in 100 mL ethyl acetate, washed with 10% citric acid

25  (2x100 mL), water, brine, dried with MgSQy, filtered and concentrated.

Recrystallized from ethyl acetate and hexanes to yield title compound as a white

powder. (1.1 g, 75%) APCI (AP-): 367.1, 369.1 (M-H)".

Step 5: Pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-{[4-
30 (1-methyl-4,5-dihydro-1H-imidazol-2-yl)-phenyl}-amide}



20 pyridin-2-yl)-anide] 2-([4-(pyrrolidine-I-carbonyl)-phenyl]-ani d¥)MAY 2006
(2R, 4R) - 4- Hydr oxy- pyrrolidine-1, 2-di carboxylic acid 1-[(5-chloro-

pyri di n-2-vyl de] 2-[(4-di met hyl car banoyl - phenyl )

(2R, 4R) WA {3{@"{'3 Chooo- 0 phenyl car banoyl ) - 4- hydr oxy- pyrr%ﬂqﬁ"ﬁ@"??

car bonyl ] - am no) - 3- di net hyl am no- benzoic acid nethyl ester, 25

(2R, 4R) - 4- Met hoxy- pyrrolidine-1, 2-di carboxylic acid 1-[(4-chloro-

-193-

Pyrrolidine-1,2-dicarboxylic acid 1-[{4-chioro-phenyl)-amide] 2-[(4-
cyano-phenyl)-amide] (0.2 g, 0.54 mmol) was dissolved in 2 mL dry methano!
under argon, cooled in an ice bath, bubbled in HCl(g) for 10 minutes, removed
argon line and HCl line and sealed off flask. Stirred at 0°C for 20 minutes, then at

5  ambient temperature for 4 hours. The solution was concentrated in vacuo to a
yellow foam. The foam was redissolved in 4 mL dry methanol under argon,
added N-methylethylenediamine (0.048 mL, 0.54 mmol) and stirred at ambient,
temperature overnight. The solution was concentrated in vacuo then purified by
preparatory HPLC. Combined and lyophilized pure fractions to yield the TFA sat

10  of the title compound as a white fluffy powder. (0.2 g, 69%) APCI (AP-): 424.1,

426.1 (M-H)".
Example 19

15 Pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-{(2"-
methanesulfonyl-biphenyl-4-yl)-amide]

Cl

Step 1: Pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester
20 DL-proline (10 g, 86.9 mmol) was dissolved in 120 mL of THF: H20

(2:1), added 87 mL of a 2M NaOH solution followed by Boc20 (24.6 g, 113

mmol). Stirred at ambient temperature overnight. Removed THF in vacuo,
acidified water to pH 3 with citric acid, extracted twice with EtOAc, washed

organics with water, brine, dried with MgSOy, filtered and concentrated to yield

25 title compound as a white solid. (18.7 g, quant.) APCI (AP-): 214.1 (M-H)".



phenyl ) - ani de] 2- ([4- (pyrrolidine-I-carbonyl)-phenyl]-amn de); 29 MAY 2006

(2R, 4R) - 4- I\/bt hoxy- pyrrolidine-1, 2-di carboxylic aci d 1-[(4-chloro

phenyl) - am % 2- [ (4-di et hyl car banmoyl - phenyl') - ami de] ;

(2R, 4R) WR MUY - pyrrol i di ne- 1, 2- di carboxylic acid 1- [ (4PERIBIAMPHeny! ) -
30 amide] 2-([4-(pyrrolidine-I-carbonyl)-phenyl]-amde);

(2R, 4R) - 4- Et hoxy- pyrrol i di ne-1, 2-di carboxylic acid 1-[(4-chloro-phenyl)-

-194-

Step 2: 2-(4-Bromo-phenylcarbamoyl)-pyrrolidine-1-carboxylic acid tert-
buty] ester
Pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester (5 g, 23 mmol) was
dissolved in 250 mL dry diethyl ether under Ar, cooled in an ice water bath, added
5  dry pyridine (11.3 mL, 139 mmol) followed by the dropwise addition of oxalyl
chloride (6.1 mL, 69 mmol). A precipitate forms immediately. The reaction was
stirred vigorously at 0°C for one hour, then at ambient temperature for one hour.
Added 100 mL diethyl ether, filiered off solids washing with diethyl ether.
Concentrated the filtrates to an off white oil. Redissolved (3.66 g, 15 mmol) oil in
10 40 mL dry DCM under Ar, cooled to 0°C, added 4.6 mL pyridine foliowed by 4-
bromoaniline (2.7 g, 15 mmol). The reaction was allowed to warm to ambient
temperature, stirred for 3 hours then concentrated. Redissolved in 100 mL
EtOAc, washed with 1 N HCI (2x100 mL), brine (100 mL}, dried with MgSOy4,

filtered and concentrated to yield title compound. (4.56 g, 80%) APCI (AP-):
15 369.0,370.0 (M-H)~.

Step 3: 2-(2'-Methylsulfanyi-biphenyl-4-ylcarbamoyl)-pyrrolidine-1-
carboxylic acid tert-butyl ester
2-(4-Bromo-phenylcarbamoyl)-pyrrolidine-1-carboxylic acid terr-butyl

20  ester (2.57 g, 6.9 mmol), 2-(methylthio)benzene boronic acid (1.4 g, 8.3 mmol),
and tetrabutylammonium bromide (] 10 mg, 0.33 mmol) were combined in 30 mL
toluene, added 6.9 mL of a 2M agueouns Na>CO3 solution followed by
tetrakistriphenytphosphine palladium(0) (0.40 g, 0.34 mmol). Heated reaction at
reflux overnight, cooled, concentrated, redissolved in EtOAc (250 mL), washed

25  with water (3x200 mL), brine (200 mL), dried with MgSQy4, filtered, and

concentrated. Purified on a silica gel column eluted with 20% moving to 40%

EtOAc in hexanes. Combined and concentrated pure fractions to yield title

compound. (1.75 g, 60%) APCI (AP-): 411.1 (M-H)".

30  Step 4: 2-(2'-Methanesulfonyl-biphenyl-4-ylcarbamoyl)-pyrrolidine-1-
carboxylic acid tert-butyl ester



ani de] 2-[ (4-di net hyl car banoyl - phenyl ) ani de]; 29 MAY 2006 WO 113/ 04834AY 2006
-38 PCT/1B02/r1a757 (2R, 4R) - 4- Met hoxy-pyrrolidine-1,2-dicarboxylic acid

1-[ (4-ch
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| or o-
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2-(2’-Methylsulfanyl-biphenyl-4-ylcarbamoyl)-pyrrolidine- 1 -carbox ylic
acid rerr-butyl ester (1.0 g, 2.4 mmol) was dissolved in 10 mL acetonitrile, added
oxone (2.98 g, 4.8 mmoi} in one portion and stirred at ambient temperature for |
week and then concentrated. Redissolved in 100 mL EtOAc and 100 mL sat.

NaHCOg3, separated layers, washed organics with brine, dried with MgSQyg,

filtered and concentrated. Purified on a silica gel column eluted with 20% moving

to 40% EtOAc in hexanes. Combined and concentrated pure fractions to yield ,

title compound. (0.80 g, 75%) APCI (AP-): 443.1 (M-H)".

Step 5: Pyrrolidine-2-carboxylic acid (2'-methanesuifonyl-bipheny}-4-yl)-
amide

2-(2"-Methanesulfonyl-biphenyl-4-ylcarbamoyi)-pyrrolidine- 1-carbox ylic
acid zerr-butyl ester (0.8 g, 1.7 mmol) was dissolved in 25 mL DCM and 5 mL
trifluoroacetic acid and stirred at ambient temperature for one hour and
concentrated. Redissolved in 100 mL EtOAc and 100 mL sat. NaHCO3, separated

layers, washed organics with brine, dried with MgSQy, filtered and concentrated

to yield title compound as an oil (quant. yield) APCI (AP-): 343.1 (M-H)~.

Step 6: Pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide) 2-[(2'-
methanesulfonyl-biphenyl-4-yl)-amide]

Pyrrolidine-2-carboxylic acid (2'-mcthancsulfonyl-biphcnyl-4-yl)-amidc
(0.61 g, 1.8 mmol) was dissolved in 20 mL THF, added diisopropylethylamine
(0.92 mL, 5.3 mmol), followed by 4-chlorophenylisocyanate (270 mg, 1.7 mmol).
Stirred reaction at ambient temperature for one hour then concentrated.

Crystallized from EtOAc in hexanes and filtered to yield title compound as a

white powder. (0.71 g, 80%) APCI (AP-): 496.1, 498.1 (M-H)",




phenyl)-am de] 2-([2-fluoro-4-(pyrrolidine-I-carbonyl)-phenyl)-am d’@)“?‘wm%
(2R, 4R) - 4- Et hoxy- pyrrol i di ne-1, 2-di carboxylic acid 1-[(4-chloro-phenyl)

am de] 2-([2-fluoro-4-(pyrrolidine-I-carbonyl)-phenyl)-amde); 5

(2R, 4R) WA BtIRERY - pyrrol i di ne- 1, 2-di carboxylic acid 1-[ (4PCHIM2H4HRenyl ) -

am de] 2-[(4-dinethyl carbanoyl - 2-fl uoro- phenyl ) -am dej;

(2R, 4R) - 4- Met hoxy- pyrrolidine-1, 2-di carboxylic acid 1-[(4-chloro

-196-

Example 20
Pyrrolidine-1,2-dicarboxylic acid 1-[(4-chioro-phenyl)-amide] 2-[(2'-
methanesulfonyl-3-methyl-biphenyl-4-yl)-amide]

Me

cl

Step 1: Pyrrolidine-1,2-dicarboxylic acid 1-tert-buty) ester
DL-proline (10 g, 86.9 mmol) was dissolved in 120 mL of THF: H,O

(2:1), added 87 mL of a 2M NaOH solution followed by BocoO (24.6 g, 113

mmol). Stirred at ambient temperature overnight. Removed THF in vacuo,
10 acidified water to pH 3 with citric acid, extracted twice with EtOAc, washed

organics with water, brine, dried with MgSQy, filtered and concentrated to yield

title compound as a white solid. (18.7 g, quant.) APCI (AP-): 214.1 (M-H)".

Step 2: 2-(4-Bromo-2-methyl-phenylcarbamoyl)-pyrrolidine-1-carboxylic
15  acid tert-butyl ester _
Pyrrolidine-1,2-dicarboxylic acid 1-terz-butyl ester (2 g, 9.3 mmol) was
dissolved in 100 mL dry diethy! ether under Ar, cooled in an ice water bath, added
dry pyridine (4.5 mL, 55 mmot!) followed by the dropwise addition of oxalyl
chioride (2.4 mL, 27 mmol). A precipitate forms immediately. The reaction was
20  stirred vigorously at 0°C for one hour, then at ambient temperature for one hour.
Added 100 mL diethyl ether, filtered off solids washing with diethyi ether.
_Concentrated the filtrates to an off white oil. Redissolved (0.95 g, 4.0 mmol) oil
in 40 mL dry DCM under Ar, cooled to 0°C, added 1.3 mL pyridine followed by
4-bromo-2-methylaniline (0.75 g, 4.0 mmol). The reaction was allowed to warm
25 to ambient temperature, stirred overnight then concentrated. Redissolved in 100
mL EtOAc, washed with 1 N HCI (3x50 mL), brine (100 mL), dried with MgSQyg,



phenyl ) - ami de] 2- 1[ 2- et hyl - 4- ( 2- oxo- pi peri di n-1-yl ) - phenyl | - ami de}?? MAY 2006
(2R, 4R) - 4- Et hoxy- pyrrol i di ne-1, 2-di carboxylic acid |-[(4-chl oro-phenyl) -

10 am d - - et hyl - 4- (2- oxo- pi peridin-1-yl)-phenyl]- 'gl?e 05757
Pyrro)ig%%‘ﬁ’-"(‘%@?di carboxylic acid 1-[(4-chl oro- phenyl) NEst) 129475 2-

fl uoro-4-quinolin-8-yl-phenyl)-amde]; Pyrrolidine-1,2-dicarboxylic acid
]-[(4-chl oro-phenyl)-am de] 2-[(3, 5-
-197-

filtered and concentrated to yield title compound. (1.09 g. 70%) APCI (AP-):
381.0, 383.0 (M-H)".

Step 3: 2-(3-Methyl-2'-methyIsu!fanyl-biphenyl-4-ylcarbamoyl)-pyrrolidine—
5 1-carboxylic acid rert-buty! ester

2-(4-Bromo-2-methyl-phenylcarbamoy})-pyrrolidine-1-carboxylic acid

tert-butyl ester (1.07 g, 2.7 mmol), 2-(methylthio)benzene boronic acid (0.56 g,

3.3 mmol), and tetrabutylammonium bromide (322 mg, 0.13 mmol) were

combined in 20 mL toluene, added 2.8 mL of a2M’ aqueous Na2CO3 solution

10 followed by tetrakistriphenylphosphine palladium(0) (0.161 g, 0.13 mmo}).
Heated reaction at reflux 4 hours, cooled, concentrated, redissolved in EtOAc (250
mL), washed with water (3x200 mL), brine (200 mL), dried with MgS0y, filtered,

and concentrated. Purified on a silica gel column eluted with 20% EtOAc in

hexanes. Combined and concentrated pure fractions to yield title compound.

15 (0.59 g, 50%) APCI (AP-): 425.1 (M-H)".

Step 4: 2-(2'-Methanesulfonyl-3-methyl-biphenyl-4-ylcarbamoyl)-
pyrrolidine-1-carboxylic acid tert-butytl ester
2-(3-Methyl-2’-methylsulfanyl-biphenyl-4-ylcarbamoy)-pyrrolidine-1-

20 carboxyhic acid rert-butyl ester (0.57 g, 1.3 mmol) was dissolved in 10 mL EtOAc,
added added m-chloroperoxybenzoic acid (1.76 g, 6.1 mmol) in one portion and
stirred at ambient temperature for 3 hours. Reaction not compiete. Concentrated
and redissolved in 10 mL acetonitrile and added oxone (1.5 g, 2.4 mmol) in one
portion and stirred at ambient temperature overnight and then concentrated,

25  Redissolved in 100 mL EtOAc and 100 mL sat. NaHCO3, separated layers,

washed organics with brine, dried with MgSQy, filtered and concentrated.
Purified on a silica gel column eluted with 20% moving to 40% EtOAc in
hexanes. Combined and concentrated pure fractions to yield title compound.
(0.44 g, 72%) APCI (AP-): 457.1 (M-H)".

30



di f1 uoro- 2' - et hanesul f onyl - bi phenyl - 4-yl ) -ani de]; 15 29 MAY 2006
Pyrrolidine-I,2-dicarboxylic acid 1-[(4-chl oro-phenyl)-amde] 2-[(2'

met hanesul f onyl - 2- net hyl - bi phenyl - 4-yl ) -am dej ;

(2R, 4R) WO- i Xy - pyr r ol i di ne- 1, 2-di carboxylic acid 1-[(BCEHSEGMIST
phenyl)-am de) 2-[(2'-rethanesul fonyl-biphenyl-4-yl)-am de);

(2R, 4R) - 4- Hydr oxy- pyrrolidi ne-1, 2-di carboxylic acid I-[(4-chloro-

-198-

Step S: Pyrrolidine-2-carboxylic acid (2'-methanesulfony}-3-methyl-biphenyl-
4-yl)-amide
2-(2’-Methanesulfonyl-3-methyl-biphenyl-4-ylcarbamoyl)-pyrrolidine-1 -
carboxylic acid rerr-butyl ester (0.4 g, 0.87 mmol) was dissolved in 15 mL DCM
5 and 5 mL trifluoroacetic acid and stirred at ambient temperature for 2 hour and
concentrated. Redissolved in 100 mL EtOAc and 100 mL sat. NaHCO3, separated

layers, washed organics with brine, dried with MgSQOy, filtered and concentrated

to yield title compound as an oil (0.29 g, 93%) APCI (AP-): 357.1 (M-H)".

10 Step 6: Pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-[(2'-
methanesulfonyl-3-methyl-biphenyl-4-yl)-amide)

Pyrrolidine-2-carboxylic acid (2'-methanesulfonyl-3-methyl-biphenyl-4-
y!)-amide (0.29 g, 0.80 mmol) was dissolved in 10 mL THF, added
diisopropylethylamine (0.42 mL, 2.4 mmol), followed by 4-

15 chlorophenylisocyanate (124 mg, 0.80 mmol). Stirred reaction at ambient
temperature for one hour then concentrated. Purified on a silica gel column eluted

with 20% moving to 40% EtOAc in hexanes. Combined and concentrated pure

fractions 10 yield title compound. (0.32 g, 78%) APCI (AP-): 510.1, 512.1 (M-H)"
20 Example 21

(2R,4R)-4-methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-{(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide]

e i
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20 phenyl)-anide] 2-[(2'-nethanesul finyl-biphenyl-4-yl)-amn de]; 29 MAY 2006
(2R, 4R) - 4- Hydr oxy- pyrrolidine-1, 2-di carboxylic acid I-[(4-chloro

phenyl ) -am de] 2-[(3-nethyl-2'-nethyl sul fanyl - bi pheny] 4-y1}am de);

(2R, 4RWO-Bd9dXy- pyrrol i di ne-1, 2-di carboxylic acid 1-[ PATABIEHGST
phenyl)-am de] 2-[(2-fluoro-2'-nethanesul fonyl -bi phenyl -4-yam de]; 25

(2R, 4R) - 4- Hydr oxy- pyrrolidi ne-1, 2-di carboxylic acid 1-[(4-chloro-
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Step 1: (2R,dR)-4-hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester
Cis-4-hydroxy-D-proline (1.1 g, 8.4 mmol} was dissolved in 18 mL of
THF/ H70 (2:1), added 2M aqueous NaOH solution (6.3 mL, 13 mmol), followed

by BocpO. Reaction was stirred at ambient temperature over the weekend.

Solution was taken up in 150 mL EtOAc, washed with 10% HCl (3x100 mL),

dried organics with MgSQy, filtered and concentrated to yield title compound as a

white foam. (1.5 g, 77%) APCI (AP-): 230.1 (M-H)".

Step 2: (2R, 4R)-4-(tert-butyl-dimethyl-silanyloxy)-pyrrolidine-1,2-
dicarboxylic acid 1-tert-butyl ester
(2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-terr-butyl ester
(1.5 g, 6.5 mmol) was dissolved in 2 mL DMF, added imidazole (1.] g, 16 mmol),
dimethylaminopyridine (80mg, 0.65 mmol), and rerr-butyldimethylsilyl chloride
(1.08 g, 7.1 mmol). Stirred at ambient temperature overnight, dissolved in 150
mL EtOAc, washed with 10% citric acid (3x100 mL), water (2x100 mL), brine,
dried with MgSQy, filtered, and concentrated. Redissolved in 50 mL CHCI3 and

reconcentrated to yield title compound as a clear oil. (1.54 g, 69%) APCI (AP-):
344.2 (M-H)".

Step 3: (2R,4R)-2-(4-bromo-2-fluoro-phenylcarbamoyl)-4-(tert-butyl-
dimethyl-silanyloxy)-pyrrolidine-1-carboxylic acid zert-butyl ester
(2R.4R)~4-(tert-Butyl-dimethyl-silanyloxy)-pyrrolidine-1,2-dicarboxylic
acid 1-zert-butyl ester (1.54 g, 4.5 mmol) was dissolved in 50 mL diethy! ether
under an Ar atmosphere, cooled in an ice water bath, added dry. pyndine (1.4 mL,
17.8 mmol), followed by the dropwise addition of oxalyl chioride (0.58 mL, 6.7
mmol). Reaction was stirred at 0°C for 1 hour, then at ambient temperature for 1
hour. Diluted reaction with 50 mL diethy! ether, filtered off solids and
concentrated filtrates. Redissolved filtrate in 30 mL dry DCM under an Ar
atmosphere, cooled in an ice water bath, added 1 mL dry pyridine followed by 4-

bromo-2-fluoroaniline (0.85 g, 4.5 mmol). Stirred reaction at ambient temperature



phenyl ) - ani de] 2-[(2' -net hanesul f onyl - 3- net hyl - bi phenyl - 4-y1 ) - ami dej Y 2006
(2R, 4R) - 4- Hydr oxy- pyrrolidine-1, 2-di carboxylic acid 1-[(4-chloro

phenyl ) - am de]

2-[(2' - w6 08121 f onyl - 3-tri fl uor onet hyl - bi phenyl 4-yl) - aRCHABU2/04757

5- Met hyl - 4, 5-di hydr o- pyrazol e-1, 5-di carboxylic acid 1-[(4-chloro 30
phenyl)-am de] 5-[(3-fluoro-2'-sulfanoyl -biphenyl -4-yl)-am de];

3- Hydr oxymnet hy] - 4, 5- di hydr o- pyrazol e-1, 5- d’)iocéar boxylic acid 1-[(4-

for 20 hours. Concentrated solution, redissolved in EtOAc (150 mL), washed

with 10% citric acid (3x 100 mL), water (2x 100 mL), brine, dried with MgSOy,

filtered and concentrated. Purified on a silica gel column eluting with an
automated system with gradient of 0-60% EtOAc in hexanes over 40 minutes.

5 Combined and concentrated pure fractions to yield title compound as a clear oil.

(0.96 g, 42%) APCI (AP-): 515.1, 517.1 (M-H)".

Step 4: (2R,4R)-4-(tert-Butyl-dimethyl-silanyloxy)-2-(3-fluoro-2'.
methylsuifanyl-biphenyl-4-ylcarbamoy!)-pyrrolidine-1-carboxylic acid tert-
10  butyl ester
(2R 4R)-2-(4-Bromo-2-fluoro-phenylcarbamoy!}-4-(ters-butyl-dimethyl-
silanyloxy)-pyrrolidine-1-carboxylic acid terr-butyl ester (0.95 g, 1.84 mmol), 2-
(methylthio)benzene boronic acid (0.37 g, 2.2 mmol), and tetrabutylammonium
bromide (30mg, 0.09 mmol) were combined in 15 mL toluene, added 2 mL of &
15  2M aqueous Na>CO; solution followed by tetrakistriphenyiphosphine
palladium(0) (0.11 g, 0.09 mmol). Heated reaction at reflux for 5 hours, cooled,
dissolved in EtOAc (100 mL), washed with water (3x50 mL), brine (50 mL), dried
with MgS0y, filtered, and concentrated. Purified on a silica gel column eluted

using an automated system with gradient of 0-60% EtOAc in hexanes over 40

20 minutes. Combined and concentraied pure fractions to yield title compound as a

light yellow foam. (0.77 g, 74%) APCI (AP-): 559.3 (M-H)".

Step 5: (2R,4R)-4-(tert-Butyl-dimethyl-silanyloxy)-2-(3-fluoro-2'-
melhanesulfonyl-biphenyl-4-ylcarbz;moyl)-pyrrolidine-l-carboxylic acid tert-
25 butyl ester
(2R 4R )-4-(tert-Butyl-dimethyl-silanyloxy)-2-(3-fluoro-2"-methylsulfanyl-
biphenyl-4-ylcarbamoyl)-pyrrolidine- 1-carboxylic acid terz-butyl ester (0.84 g,
1.35 mmol) was dissolved in 20 mL EtOAc, added added m-chloroperoxybenzoic
acid (1.6 g, 5.4 mmol) in one portion and stirred at ambient temperature for 3
30 hours. A 10% aqueous solution (50 mL) of NapS203 was added to the vigorously

stirring reaction in order to quench peroxide. After 20 minutes the solution was



ch) or o- phenyl } am de] 5-[(3-fluoro-2'-nethanesul f onyl - bi phenyl 4-vyI }a’f?i“@i‘%]{?"“
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4, 5- Di hydr o- pyrazol e-|, 5-di carboxylic acid 1-[(4-chl oro-llpherll;ylf? - ani de)

5-[ ( 3- fWOdBHIPI2 sul f anoyl - bi phenyl - 4-y1) - ani de] ; CT/IBO2/04757

-201-

diluted with 100 mL E1OAc, separated layers, washed organics with sat. NaHCO3
(3x100 mL), water (2x100 mL), brine, dried with MgSQOy, filtered and
concentrated to yield title compound as a light brown foam. (0.8 g, 100%) APCI

(AP-): 591.3 (M-H)".

Step 6: (2R,4R)-4-hydroxy-pyrrolidine-2-carboxylic acid (3-fluoro-2'-
methanesuifonyl-biphenyl-4-yl)-amide
(2R,4R)-4-(ter1-Butyl-dimethyl-silanyloxy}-2~(3-fluoro-2'-
methanesulfonyl-biphenyl-4-ylcarbamoyl)-pyrrolidine-1-carboxylic acid terr-butyl
10 ester (0.8 g, 1.35 mmol) was dissolved in 30 mL DCM, added 10 mL.
trifluoroacetic acid and st‘irrcd reaction at ambient temperature for 90-minutes.

Solution was concentrated to yield title compound as an amber oil. (100% crude

yield) APCI (AP-): 434.1 (M-H)".

15 Step7: (2R,4R)-4-hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide]
(2R,4R)-4-Hydroxy-pyrrolidine-2-carboxylic acid (3-fluoro-2'-
methanesulfonyl-biphenyi-4-yl)-amide (0.51 g, 1.35 mmol) was dissolved in 20
mL THF, added diisopropylethylamine (0.94 mL, 5.4 mmol) followed by 4-
20  chlorophenylisocyanate (0.21 g, 1.35 mmol). Stirred at ambient temperature for 2
hours. The reaction was dissolved in 100 mL EtOAc, washed with 10% citric acid .

(3x50 mL), water (2x50 mL), brine, dried with MgSOy, filtered and concentrated.
Purified using an automated system with gradient of 50-100% EtOAc in hexanes

over 40 minutes. Compound was still eluting at end of run. Switched gradient to
25  0-15% MeOH in EtOAc over 40 minutes. Combined and concentrated pure
fractions to yield title compound as a white solid. (0.54 g, 75%) APCI (AP+):

530.1, 532.1(M+H)*.

Step 8: (2R,4R)-4-methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-
30 phenyl)-amide] 2-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide]




(R 4, 5-Di hydro-pyrazol e-1, 5-di carboxyli c¢ acid I-[(4-chloro-phenyl ngAYm%
am de] 5-[(3-fluoro-2'-sulfanoyl-bi phenyl-4-y |)-amde]; 5

4, 5-Di hydr o- pyrazol e-1, 5-di carboxylic acid 1-[(4-chloro-phenyl)-am de]

5- 1[ 2- f MRPBPUF2122- oxo- pi peri di n-1-yl ) -phenyl )-anide) ;  PCT/BO244757

4, 5- Di hydr o- pyrazol e- 1, 5-di carboxylic acid ]-[(4-chloro-phenyl)-am de]
5-1(3-fluoro-2'-nethanesul fonyl - bi phenyl -4-y |)-am de];

-202-

(2R 4R )-4-hydroxy-pyrrolidine-1,2-dicarboxylic acid }-[(4-chioro-
phenyh-amide] 2-[(3-ﬂuoro-2'-methanesulfonyl-biphenyl-4-yl)-amidc] (0.070 g,
0.13 mmol) was dissolved in 1.5 mL dry acetonitrile under an Argon atmosphere.

Freshly prepared Ag>0 (45mg, 0.19 mmol) was added followed by methyl iodide

5 (9 mL, 0.14 mmol). The reaction was stirred for 2 hours with no reaction seen by
HPLC. Added 10 equivalents each of Ag7O and methyl iodide. After 2 hours the

reaction was complete by HPLC. The solids were filtered through celite, washing
with ethyl] acetate. The filtrates were concentrated, then purified by preparatory

HPLC. Pure fractions were combined and Iyophilized to yield title compound.
10 (28mg, 40%) APCI (AP-): 544.0, 546.1 (M-H)".

Example 22

(2R)-4-o0xo0-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-
15 [(3-ﬂuoro-2‘-methanesulfonyl-biphenyl-4-yl)~amide]
O

Ci

Step 1: (2R,4R)-4-hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester
Cis-4-hydroxy-D-proline (15 g, 114 mmol) was dissolved In 150 mL of
20 THF/H0 (2:1), added 2M aqueous NaOH solution (86pumL., 172 mmol),
followed by Boc20 (27 g, 126 mmol). Reaction was stirred at ambient
temperature overnight. The solution was acidified with 10% citric acid then

extracted with EtOAc (2x250 mL), washed with water, brine, dried organics with
MgS0O4, filtered and concentrated to yield title compound. (16 g, 61%) APCI

25 (AP-):230.1 M-H)",



1- (4- Chl or o- phenyl car banoyl ) -5- (3-fl uoro-2' -nethanesul fonyl - bi phen%ﬂM*‘-‘Y 2006
10 4-yl car banoyl) -4, 5-di hydro-] H pyrazol e- 3-carboxyli acid ethyl ester,
(2R, 4R) - 4- Hydr oxy- pyrrolidine-1, 2-di carboxyli ¢ acid 1-] "4-chl or _o-
pheny! ) WMHYFIB_ [ (2' - net hoxy- bi phenyl - 4-yl ) - ani de] ; CTABO2/TST
(2R 4R) - 4- Hydr oxy- pyrrolidine-1, 2-di carboxylic acid 1-[(4-chloro
phenyl)-am de] 2-[(2'-hydroxy-bi phenyl -4-yl)-am dej;

-203-

Step 2: (2R,4R)-4-(tert-butyl-dimethyl-silanyloxy)-pyrrolidine-1,2-
dicarboxylic acid 1-tert-butyl ester

(2R,4R)-4-Hydrox y-pyrrolidine-1,2-dicarboxylic acid 1-terr-butyl ester

5 (16 g, 69 mmol) was dissolved in 100 mL DMF, added imidazole (12 g, 173

mmol), dimethylaminopyridine (0.85 g, 6.9 mmol), and rerr-butyidimethylsilyl
chioride (12.5 g, 83 mmol). Stirred at ambient temperature overnight, dissolved in
350 mL EtOAc, washed with 10% citric acid (3x200 mL), water (2x200 mL),
brine, dried with MgSQy, filtered, and concentrated to yield titie compound. (20

10 g, 84%) APCI (AP-): 344.2 (M-H)".

Step 3: (2R,4R)-2-(4-bromo-2-fluoro-phenylcarbamoyl)-4-(tert-butyl-
dimethyl-silanyloxy)-pyrrolidine-1-carboxylic acid terr-butyl ester
(2R,4R)-4-(tert-Butyl-dimethyl-silanyloxy)-pyrrolidine-1,2-dicarboxylic

15  acid 1-rert-butyl ester (4.45 g, 12.9 mmol) was dissolved in 50 mL dry CHCl3

under an Ar atmosphere, added 4-bromo-2-fluoroaniline (2.45 g, 12.9 mmol),

EEDQ (3.8 g, 15 mmol), and triethylamine (2.6 mL., 19.3 mmol). Reaction was

refluxed for 6 hours, cooled and concentrated. Redissolved in EtOAc (250 mL),

washed with 10% HC! (2x200 mL), 0.1M NaOH (2x200 mL), water, brine, dried
20  with MgSQy, filtered and concentrated to yield title compound. (3.5 g, 82%)

APCI (AP-): 515.1, 517.1 (M-H)~.

Step 4: (2R,4R)-4-(ter1-Butyl-dimethyl-silanyloxy)-2-(3-fluoro-2'-

methylsulfanyl-biphenyl-4-ylcarbamoyl)-pyrrolidine-1-carboxylic acid tert-
25  butyl ester

(2R,4R)-2-(4-Bromo-2-fluoro-phenylcarbamoyl)-4-(tert-butyl-dimethyl-

silanyloxy)-pyrrolidine-1-carboxylic acid terz-butyl ester (5.7 g, 10 mmol), 2-

{methylthio)benzene boronic acid (2.1 g, 12.6 mmol), and tetrabutylammonium

bromide (0.17 g, 0.52 mmol) were combined in 50 mL toluene, added 10 mL of a
30 2M aqueous NayCO3 solution followed by tetrakistriphenylphosphine

palladium(0) (0.61 g, 0.52 mmol). Heated reaction at reflux for 4 hours, cooled,



15 (2R 4R) - 4- Met hoxy- pyrrolidine-1, 2-di carboxylic acid 1-[(4-chl or 1. MAY 2006
phenyl)-am de] 2-[(2-fl uoro-4-iodo-phenyl)am de];

(2R, 4R) - 4- Met hoxy- pyrrolidine-1 ,2-dicarboxylic acid 1-] %4-chl or o

phenyl )WL&HS‘)@_{ CT/IBO2/04TS7

[ 2-fl uoro- 4- ( 3- hydr oxy- 2- oxo- pi peridin-1-yl)-phenyl]-am de);

(2R, 4R) - 4- Met hoxy- pyrrolidine-I,2-dicarboxylic acid 1-[(4-chloro 20

phenyl ) -am de] 2-{

[ 2-fl uoro-4-(2-oxo-tetrahydro-pyrim di n-12¢94) - phenyl ] - am de) ;

dissolved in EtOAc (250 mL), washed with water (200 mL), brine, dried with

MgSQy4, filtered, and concentrated in the presence of 15 g coarse silica. Slurried

silica in mobile phase and loaded onto a silica gel column, eluted with 25%

EtOAc in hexanes. Combined and concentrated fractions to yield title compound.

5 (4.1g,70%) APCI (AP-): 559.3 (M-H)".

Step 5: (2R, 4R)-4-(tert-Butyl-dimethyl-silanyloxy)-2-(3-fluoro-2'-
methanesuifonyl-biphenyl-4-ylcarbamoyl)-pyrrolidine-1-carboxylic acid tert-
butyl ester

10 (2R, 4R)-4~(tert-Butyl-dimethyi-silanyloxy)-2-(3-fluoro-2'-methylsulfanyl-
biphenyl-4-ylcarbamoyl}-pyrrolidine-1-carboxylic acid terr-butyl ester (4.1 g, 7.3
mmol) was dissolved in 20 mL EtOAc, added added m-ch]ofoperoxybenzoic acid
(7.2 g, 29 mmol) in one portion and stirred at ambient temperature for 3 hours. A
10% aqueous solution (50 mL) of NapS203 was added to the vigorously stirring

15 reaction in order to quench peroxide. After 20 minutes the solution was diluted
with 100 mL EtOAc, separated layers, washed organics with sat. NaHCO3 (3x100

mL), water (2x100 mL), brine, dried with MgSOy, filtered and concentrated to

yield title compound. (4.3 g, 99%) APCI (AP-): 591.3 (M-H)~.

20 Step 6: (2R,4R)-4-hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-

phenyl)-amide] 2-{(3-Nluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide]
(2R 4R )-4-(tert-Butyl-dimethyl-silanyloxy)-2-(3-fluoro-2'-

methanesulfonyl-bipheny!-4-ylcarbamoyl)-pyrrolidine-1-carboxylic acid tert-butyl
ester (3.25 g, 5.5 mmol) was dissolved in 50 mL DCM, added 25 mL

25 trifluoroacetic acid and stirred reaction at ambient temperature for 90 minutes.
Solution was concentrated. The resulting oil was dissolved in 75 mL. THF, added
tethylamine (3.8 mL, 5.4 mmol) followed by 4-chlorophenylisocyanate (0.84 g,
5.5 mmol). Stirred at ambient temperature for 2 hours. The reaction was
concentrated and purified on a silica gel column eluted with straight ethyl acetate

30 initially moving to 5% MeOH in ethyl acetate. Combined and concentrated pure
fractions to yield title compound. (2.5 g, 85%) APCI (AP-): 530.1, 532.1(M-H)".




(2R, 4R) - 4- Met hoxy- pyrrol i di ne-12-di carboxylic acid 1-[(4-chloro-
phenyl } am de]

29 MAY 2006
2-{ [2-fluoro-4-(2-oxo-imdazolidin-I-yl)-phenyl]-am de);

(2R, 4R) - 4- Met hoxy-pyrrolidine-1, 2-di carboxylic acid 1-[(4-chloro-
phenyl ) WORMEF?12. ([ 2-f | uor 0- 4- ( 2- oxo- oxazol i di n- 3-yl ) - pHeHIBROAT T de} ; 25
(2R 4R)-1-(4-{ [1-(4-Chloro-phenyl carbanoyl) - 4- met hoxy- pyrrolidine-2-

car bonyl ] -am no) - 3- f| uor o- phenyl ) - 2- oxo- pi peri di ne- 3-carboxylic acid

et hyl
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Step 7: (2R)-4-oxo-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-{(3-fluoro-2"-methanesulfonyl-biphenyl-4-yl)-amide]
(2R,4R)-4-hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-[(3-fluoro-2'-methanesutfonyl-biphenyl-4-yl)-amide] (0.78 g,
1.5 mmol) was dissolved in 10 mL dry DCM under an Argon atmosphere, added
0.5 g celite, 0.5 g of 4 angstrom crushed molecular sieves, and pyridinium
chlorochromate (0.47 g, 2.2 mmol). Stirred at ambient temperan__n.'e for 6 hours,
reaction appears (o have stalled. Added 1 g pyridinfum chlorochromate and
stirred at RT overnight. HPLC did not change. Added 40 mL of a 1:1 mixture of
hexanes:Et20. Filtered through a filter funnel with silica gel. Washed with
DCM. Compound did not elute. Washed with DCM:MeOH (90:10).
Concentrated filtrates. Suspect pyridinium chlorochromate also eluted judged by
dark color. Redissolved in DCM, washed with sat. NaHCO3, dried DCM with

MgSOy, filtered and concentrated in vacuo. Purified on a silica gel column using

an automated ISCO system with gradient of 50-100% EtOAc in hexanes over 30
minutes, then 100% EtOAc for 10 minutes. Combined and concentrated pure
fractions, redissolved in acetonitrile and lyophilized to yield title compound.

(0.12 g, 15%)

Example 23

(2R 4S)-4-Fluoro-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chlore-phenyl)-
amide]}-2-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide]

E F
H
")
b ()
O\\
HN SO 05

CH,



ester; (2R, 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid I-] (4-ctﬁ9<9%¥2006
phenyl)-am de) 2-{ [2-fluoro-4-(3-nethoxy-2-oxo0-2H pyridin-1-yl)-phenyl]-

30 ami de);

29 MAY 2006 WD 03/ 045912

WO 13/045912 PCT/IB02/04757
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Step 1: (2R,4R)-4-hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-terr-buty} ester
Cis-4-hydroxy-D-proline (15 g, 114 mmol) was dissoived In 150 mL of
THF/ H0 (2:1), added 2M aqueous NaOH solution (86 mL, 172 mmol),

followed by Boc20 (27 g, 126 mmol). Reaction was stirred at ambient

temperature overnight. The solution was acidified with 10% citric acid then
extracted with EtOAc (2x250 mL), washed with water, brine, dried organics with

MgS0y, filtered and concentrated to yield title compound. (16 g, 61%) APCI

(AP-): 230.1 (M-H)~.

Step 2: (2R,4R)-4-(tert-butyl-dimethyl-silanyloxy)-pyrrolidine-1,2-
dicarboxylic acid 1-tert-butyl ester
(2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-terr-butyl ester
(16 g, 69 mmol) was dissolved in 100 mL DMF, added imidazole (12 g, 173
mmol), dimethylaminopyridine (0.85 g, 6.9 mmol), and rert-butyldimethylsilyl
chioride (12.5 g, 83 mmol). Stirred at ambient temperature overnight, dissolved in
350 mL EtQAc, washed with 10% citric acid (3x200 mL), water (2x200 mL),
brine, dried with MgS0Oy, filtered, and concentrated to yield title compound. (20

g, 84%) APCI (AP-): 344.2 (M-H)".

Step 3: (2R,4R)-2-(4-bromo-2-flucro-phenyicarbamoyl)-4-(tert-butyl-
dimethyl-silanyloxy)-pyrrolidine-1-carboxylic acid fert-buty) ester

(2R ,4R)-4-(ter-Butyl-dimethyl-silanylox y)-pyrrolidine-1,2-dicarboxylic
acid 1-tert-butyl ester (4.45 g, 12.9 mmol) was dissolved in 50 ml. dry CHCl3
under an Ar atmosphere, added 4-bromo-2-fluoroaniline (2.45 g, 12.9 mmol),
EEDQ (3.8 g, 15 mmol), and triethylamine (2.6 mL, 19.3 mmol). Reaction was
refluxed for 6 hours, cooled and concentrated. Redissolved in EtOAc (250 mL),
washed with 10% HCI (2x200 mL), 0.1M NaOH (2x200 mL), water, brine, dried
with MgSOy, filtered and concentrated to yield title compound. (5.5 g, 82%)

APCI (AP-): 515.1, 517.1 (M-H).




40 PCT/IB112 /0 4 7 5 7 (2R 4R)-4- Met hoxy- pyrrolidine- |, 2-di car boXyf{¥2006

acid I-[(5-chloro- pyridin-2-yl)-am de]
2-([2-fl uoro-_4-§<3- met hoxy- 2- oxo- 2H pyri di n-1-yl)-phenyl)- am de%_( X
(2R, 4R) WO-N@HAXy- pyrrol i di ne- 1, 2- di carboxyl i c acid 1-[ (RTABIYPLS?

-207-

Step 4: (2R,4R)-4-(1ert-Butyl-dimethyl-silanyloxy)-2-(3-fluoro-2'-
methylsulfanyl-biphenyl-4-ylcarbamoyl)-pyrrolidine-l-carboxylic acid tert-
butyl ester
5 (2R,4R)-2-(4-Bromo-2-ﬂuoro-phenylcarbamoyl)-4-(rerr-butyl-dimcthyl-

silanylox y)-pyrrolidine-1-carboxylic acid tert-butyl ester (5.7 g, 10 mmol), 2-
(methylthio)benzene boronic acid (2.1 g, 12.6 mmol), and tetrabutylammonium
bromide (0.17 g, 0.52 mmol) were combined in 50 mL toluene, added 10 mL ot" a
2M aqueous NaCO3 solution followed by tctmkisfﬁphenyiphosphine

10 palladium(0) (0.61 g, 0.52 mmol). Heated reaction at reflux for 4 hours, cooled,
dissolved in EtOAc (250 mL), washed with water (200 mL), brine, dried with
MgS04, filiered, and concentrated in the presence of 15 g coarse silica. Slurried

silica in mobile phase and loaded onto a silica gel column, eluted with 25%

EtOAc in hexanes. Combined and concentrated fractions to yield title compound.

15 (4.1 g, 70%) APCI (AP-): 559.3 (M-H)-.

Step 5: (2R,4R)-4-(tert-Butyl-dimethyl-silanyioxy)-2-(3-fluoro-2'-
methanesull'onyl-biphenyl-4-ylcarhamoyl)-pyrrolidine-l-carboxylic acid tert-
butyl ester

20 | (2R,4R)-4-(rerz-Butyl-dimethyl-silanyloxy)-2-(3-ﬂuoro-2‘-mcthylsulfanyl-
biphenyl-4-ylcarbamoyl)-pyrrolidine-1-carboxylic acid terr-butyl ester (4.1 2,73
mmol) was dissolved in 20 mL EtOAc, added added m-chloroperoxybenzoic acid
(7.2 g, 29 mmol) in one portion and stirred at ambient temperature for 3 hours. A
10% aqueous solution (50 mL) of NapS203 was added to the vigorously stirring

25  reaction in order to quench peroxide. Afier 20 minutes the solution was diluted

with 100 mL EtOAc, separated layers, washed organics with sat. NaHCO3 (3x100

mL), water (2x100 mL), brine, dried with MgSQy, filtered and concentrated to

yield title compound. (4.3 g, 99%) APCI (AP-): 591.3 (M-H)~.

30  Step 6: (2R,4R)-4-hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide]



5 pyridin-2-yl}am de] 2-([4-(3-nethyl-2-o0xo0-2H 29 MAY 2006
pyridin-1-yl)-phenyl]-amde);

(2R, 4R) - 4- -pyrrolidine-12-di carboxylic acid 1-[(4-chl oro-
phenyl )vg?n"Ygé ’8§/[ (4- nor phol i n- 4-yl - phenyl ) - ani de] ; PCT/IBO2/04757

(2R 4R) - 4- Met hoxy- pyrrolidine-1, 2-di carboxylic acid 1-[(4-chl oro-
phenyl)-am de] 2-1[4-(2-nethyl-5-0xo0-pyrrolidin-1-yl}phenyl)-amde}; 10
(2R, 4R) - 4- Met hoxy- pyrrol i di ne-1, 2-di car bo_)%é_i c acid 1-[(5-chloro

(2R 4R)-4-(teri-Butyl-dimethyl-silanyloxy)-2-(3-fluoro-2'-
mclhanesuIfonyl—biphcny]—4-ylcarbamoyI)-pyrrolidine-1-carboxylic acid terr-butyl
ester (3.25 g, 5.5 mmol) was dissolved in 50 mL DCM, added 25 mL
triffuoroacetic acid and stirred reaction at ambient temperature for 90 minutes.

5>  Solution was concentrated. The resulting oil was dissolved in 75 mL THF, added
triethylamine (3.8 mL, 5.4 mmol) followed by 4-chlorophenylisocyanate (0.84 g
5.5 mmol). Stirred at ambient temperature for 2 hours. The reaction was
concentrated and purified on a silica gel column eluted with straight ethy| acetate

initially moving to 5% MeOH in ethyl acetate. Combined and concentrated pure

10 fractions to yield title compound. (2.5 g, 85%) APCI (AP-): 530.1, 532.1 (M-H)~.

Step 7: (2R,4S)-4-Fluoro-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-
phenyl)-amide]}-2-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide]
(2R 4R )-4-hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-

15  phenyl)-amide]) 2-[(3-fluoro—2'-methanesu]fony]-bipheny]—4-y!)-amide] 0.1g,
0.19 mmol) in 3 mL dry DCM was added to a solution of [Bis(2-
methoxyethyl)amino}-sulfur trifluoride (38 pl, 0.21 mmol) in 3 mL dry DCM at -
78°C under Argon. Stirred at -78°C for 30 minutes then allowed to warm to room
temperature. Stirred for one hour then concentrated reaction. Purified by

20  preparatory HPLC, combined and lyophilized fractions to yield title compound.
(0.020 g, 20%) APCI (AP-): 532.1, 534.1(M-H)".

Example 24

25 (2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 2-{(3-fluoro-2'-
methanesulfonyl-biphenyl-4-yD)-amide] 1-p-tolylamide



pyri di n-2-y])-ani de] 29 MAY 2006
2-([4-(2-met hyl -5-o0xo0-pyrrolidin-1-yl)-phenyl]-am de);
(2R, 4R) - 4- Met hoxy- pyrroiidine-1 2-dicarboxylic acid 1-[(4-chl aro-._
phenyl ) YAMUBF- ([ 2-11 uor o- 4- (4- net hoxy- 2- oxo- 2H pyr i di ACTIB4BHeny! | -
am de); 15 (2R 4R)-4- Met hoxy-pyrrolidine-1,2-dicarboxylic acid
1-[(5-chloro- pyridin-2-yl}am de]
2-([2-fl uoro-4-(4-nethoxy-2-oxo0-2H pyridin-1-yl)-phenyl]-
-209-

CHy

Step 1: (2R,4R)-4-hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester
Cis-4-hydroxy-D-proline (15 g, 114 mmol) was dissolved In 150 mL of
5 THF/ H20 (2:1), added 2M aqueous NaOH solution (86 mL, 172 mmol),

followed by Boc20 (27 g, 126 mmol). Reaction was stirred at ambient

temperature overmight. The solution was acidified with 10% citric acid then
extracted with EtOAc (2x250 mL), washed with water, brine, dried organics with

MgSQ4, filtered and concentrated to yield title compound. (16 g, 61%) APCI

10 (AP-): 230.1 M-H).

Step 2: (2R,4R)-4-(tert-butyl-dimethyl-silanyloxy)-pyrrolidine-1,2-
dicarboxylic acid 1-tert-butyl ester
(2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester
15 (16 g, 69 mmol) was dissolved in 100 mL DMF, added imidazole (12 g, 173 -
mmol), dimethylaminopyridine (0.85 g, 6.9 mmol), and terz-butyldimethylsilyl
chloride (12.5 g, 83 mmol). Stirred at ambient temperature ovemigﬁt, dissolved in
350 mL EtOAc, washed with 10% citric acid (3x200 mL), water (2x200 mL),

brine, dried with MgSOy, filtered, and concentrated to yield title compound. (20

20 g 84%) APCI (AP-): 344.2 (M-HY-.

Step 3: (2R,4R)-2-(4-bromo-2-fluoro-phenylcarbamoyl)-4-(tert-butyl-
dimethyl-silanyloxy)-pyrrolidine-1-carboxylic acid tert-butyl ester
(2R, 4R)-4-(ter1-Butyl-dimethyl-silanyloxy)-pyrrolidine-1,2-dicarboxylic
25  acid 1-zert-butyl ester (4.45 g, 12.9 mmol) was dissolved in 50 mL dry CHCl3



am de); (2R 4R)-4-Met hoxy-pyrrolidine-1, 2-dicarboxylic acid

29 MAY 2006

2-([4-(5-chloro-2- oxo-2H pyridin-I1-yl)-2-fluoro-phenyl]-am de}
]-[(4-chl oro-phenyl)-am de]; 20 4-Hydroxy-pyrrolidine-1;2-dicarboxylic
aci d 2- WwxYEs12but yl - phenyl ) - ani de] |-[ (4-chl or o- phenyPETABH24E]S7

4- Hydr oxy- pyrrolidine-12-di carboxylic acid 1-[(4-chloro-phenyl)-am de)
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under an Ar atmosphere, added 4-bromo-2-fluoroaniline (2.45 g, 12.9 mmol),
EEDQ (3.8 g. 15 mmol), and triethylamine (2.6 mL, 19.3 mmol). Reaction was
refluxed for 6 hours, cooled and concentrated. Redissolved in EtOAc (250 mL),
washed with 10% HCI (2x200 mL), 0.1 M NaOH (2x200 mL), water, brine, dried
with MgS0g, filtered and concentrated to yeld title compound. (5.5 g, 82%)

APCI (AP-): 515.1, 517.1 (M-H)".

Step 4: (2R,4R)-4-(ter-Butyl-dimethyl-silanyloxy)-2-(3-fluoro-2'-
methylsulfanyl-biphenyl-4-ylcarbamoyl)-pyrrolidine-1-carboxylic acid tert-
butyl ester

(2R ,4R)-2-(4-Bromo-2-fluoro-phenylcarbamoy!)-4-(tert-butyl-dimethyl-
silanyloxy)-pyrrolidine-1-carboxylic acid terr-butyl ester (5.7 g, 10 mmol), 2-
(methylthio)benzene boronic acid (2.1 g, 12.6 mmol), and tetrabutylammonium
bromide (0.17 g, 0.52 mmol) were combined in 50 mL toluene, added 10 mL of a
2M aqueous Na2CO3 solution followed by tetrakistriphenylphosphine
palladium(0) (0.61 g, 0.52 mmol). Heated reaction at reflux for 4 hours, cooied,
dissolved in E1QOAc (250 mL), washed with water (200 mL), brine, dried with

MgSOy4, filtered, and concentrated in the presence of 15 g coarse silica. Slurried

silica in mobile phase and loaded onto a silica gel column, eluted with 25%

EtOAc in hexanes. Combined and concentrated fractions to yield title compound.

(4.1 g, 70%) APCI (AP-): 559.3 (M-H)".

Step 5: (2R,4R)-4-(tert-Butyl-dimethyl-silanyloxy)-2-(3-fluoro-2'-
methanesulfonyl-biphenyl-4-ylcarbamoyl)-pyrrolidine-1-carboxylic acid tert-
butyl ester

(2R ,4R)-4-(ter1-Butyl-dimethyl-silanylox y)-2-(3-fluoro-2'-methylsulfanyi-
biphenyl-4-ylcarbamoyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (4.1 g, 7.3
mmol) was dissolved in 20 mL EtOAc, added added m-chloroperoxybenzoic acid
(7.2 g, 29 mmol} in one portion and stirred at ambient temperature for 3 hours. A

10% aqueous solution (50 mL) of Na3S203 was added to the vigorously stirring

reaction in order to quench peroxide. After 20 minutes the solution was diluted



2 [(3,5 difluoro-2'-sul fanoyl - bi phenyl -4-yl)-am de];
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4- Met hoxy-pyrrolidine-1,2-dicarboxylic acid ]-[(4-chloro-phenyl)-am de]

25 2-[(2-o0x0-3,4,5,6-tetrahydro-2H-[]"']bipyridinyl-5"-yl
4- Met hoX¥R PYHFYRi di ne- |, 2-di carboxylic acid 1-[(4-chlor
2-[(2-0x0-3,4,5,6-tetrahydro-2H[ ] ,3 bipyridinyl-6"-yl}
4- Met hoxy- pyrrolidine-1, 2-di carboxylic acid 1-[(5-chloro-

-211-

with 100 mL EtOAc, separated layers, washed organics with sat.

-am dej ;
BTHERP# I an de]
am dej;
pyridin-2-yl)-

NaHCO3 (3x100

mL), water (2x100 mL), brine, dried with Mg50y, filtered and concentrated to

yield title compound. (4.3 g, 99%) APCI (AP-): 591.3 (M—rH)'.

5  Step 6: (2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 2-[(3-fluoro-2'-

methanesulfonyl-biphenyl-4-yl)-amide] 1-p-tolylamide

(2R,4R)-4-(terr-Butyl-dimethyl-silanyloxy)-2-(3-fluoro-2'-

methanesulfonyl-biphenyl-4-ylcarbamoyl)-pyrrolidine-1-carboxylic acid terr-butyl

ester (0.35 g, 0.59 mmol) was dissolved in 10 mL DCM, added 5 mL

10 trifluoroacetic acid and stirred reaction at ambient temperature for 2 hours.

Solution was concentrated. The resulting oil was dissolved in 20 mL THF, added

triethylamine (0.41 mL, 3 mmol) followed by p-tolylisocyanate (0.079 g, 0.59

mmol). Stirred at ambient temperature for 2 hours. The reaction was

concentrated and purified on a silica gel column eluted using an

amtomated ISCO

15  system with gradient of 0-10% MeOH in ethyl acetate over 40 minutes.

Concentrated fractions then redissolved in acetonitrile/water and lyophilized to

yield title compound. (0.17 g, 56%) APCI (AP-}. 510.1(M-H)".

Example 25

20 (2R, 4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 2-[(3-fluoro-2'-
methanesulfonyl-biphenyl-4-yl)-amide] l-[(4-ﬂnor0-phenyl)-amide]‘

HO,
%, H

N '«N
Ao ©

HN

F
8
0=3
CH
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Step 1: (2R,4R)-4-hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-fert-butyl ester
25 Cis-4-hydroxy-D-proline (15 g, 114 mmo!) was dissolved In 150 mL of
THF/ H20 (2:1), added 2M aqueous NaOH solution (86 mL, 172 mmol),



am de]j
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2-([4-(2, 3-di met hyl - 5- oxo- 2, 5-di hydro-pyrazol -1-yl)-phenyl]-anm de); 30
4- Met hoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)ani de]

2- ([ 4- ( WRLHHARZNY| - 5- 0x0- 2, 5- di hydr o- pyrazol -] -yl } phenyPLTAR2BYS? 29 MAY
2006 WO (13/4145912 PCT/1B02/1) 4757
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followed by BocoO (27 g, 126 mmol). Reaction was stirred at ambient

temperature overnight, The solution was acidified with 10% citric acid then
extracted with EtOAc (2x250 mL), washed with water, brine, dried organics with

MgS0Qy, filtered and concentrated to yield title compound. (16 g, 61%) APCI

(AP-): 230.1 (M-H)".

Step 2: (2R, 4R)-4-(tert-butyl-dimethyl-silanyloxy)-pyrrolidine-1,2-
dicarboxylic acid 1-terr-butyl ester

(2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarbox ylic acid 1-tert-butyl ester
(16 g, 69 mmol) was dissolved in 100 mL DMF, added imidazole {(12g,173
mmol), dimethylaminopyridine (0.85 g, 6.9 mmol), and terz-butyldimethylsilyl
chloride (12.5 g, 83 mmol). Stirred at ambient temperature overnight, dissolved in
350 mL EtOAc, washed with 10% citric acid (3x200 mL), water (2x200 mL),
brine, dried with MgS8Qy, filtered, and concentrated to yield title compound. (20

g, 84%) APCI (AP-): 344.2 (M-H)".

Step 3: (2R,4R)-2-(4-bromo-2-fluoro-phenylcarbamoy})-4-(tert-butyl-
dimethyl-silanyloxy)-pyrrolidine-1-carboxylic acid terz-butyl ester

(2R 4R)-4-(ter1-Butyi-dimethyl-silanylox y)-pyrrolidine-1,2-dicarbox ylic
acid 1-rerr-butyl ester (4.45 g, 12.9 mmol) was dissolved in 50 mL dry CHCl3
under an Ar atmosphere, added 4-bromo-2-fluoroaniline (2.45 g, 12.9 mmol),
EEDQ (3.8 g, 15 mmol), and triethylamine (2.6 mL, 19.3 mmol). Reaction was
refluxed for 6 hours, cooled and concentrated. Redissolved in EtOAc (250 mlL),
washed with 10% HCI (2x200 mL), 0.1M NaOH (2x200 mL), water, brine, dned
with MgS0y, filtered and concentrated to yield title compound. (5.5 g, 82%)

APCI (AP-): 515.1, 517.1 (M-H)~.

Step 4: (2R,dR)-4-(tert-Butyl-dimethyl-silanyloxy)-2-(3-fluoro-2'-
methylsulfanyl-biphenyl-4-ylcarbamoyl)-pyrrolidine-1-carboxylic acid tert-
butyl ester




-41 4- Met hoxy-pyrrolidine-1,?-dicarboxylic acid 29 MAY 2006

1-[ (4-chl oro- phenyl)-am de] 2-[(2-o0x0-2H[ |

, 3" bi pyridi nyI 6'-yl)-am de]; 4-Methoxy-pyrrolidine- |I,?-dicarboxyli

acid 1- K‘( DY 20 pyri di n-2-y1)- amide] 2-1(2- oxo- 3, 4, 5 BCT&'%'Wdro 2H—[
I, 3" ]bipyridinyl-6"-yl)-amde]-TFA Salt; 5

421- Et hoxy-pyrrolidine-1, 2-di carboxylic acid 1-[(4-chloro-phenyl )-am de]

-213-

(2R 4R )-2-(4-Bromo-2-fluoro-phenylcarbamoyl)-4-(reri-butyl-dimethyi-
silanyloxy)-pyrrolidine-1-carboxylic acid rerr-butyl ester (5.7 g, 10 mmol), 2-
(methylthio)benzene boronic acid (2.1 g, 12.6 mmol), and tetrabutylammonium
bromide (0.17 g, 0.52 mmol) were combined in 50 mL toluene, added 10 mL of a

5 2M agueous Na»CO; solution followed by tetrakistriphenyiphosphine
palladium(0) (0.61 g, 0.52 mmol). Heated reaction at reflux for 4 hours, cooled,
dissolved in EtOAc (250 mL), washed with water (200 mL.), brine, dried with

MgSOy4, filtered, and concentrated in the presence of 15 g coarse silica. Slurried

silica in mobile phase and loaded onto a silica gel column, eluted with 25%

10 . EtOAc in hexanes. Combined and concentrated fractions to yield title compound.

(4.1 g, 70%) APCI (AP-): 559.3 (M-H)".

Step 5: (2R,4R)-4-(tert-Butyl-dimethyl-silanyloxy)-2-(3-fluoro-2'-

methanesulfonyl-biphenyl-4-ylcarbamoy!)-pyrrolidine-1-carboxylic acid fert-
15 butyl ester

(2R 4R)-4-(tert-Butyl-dimethyl-sitanyloxy)-2-(3-fluoro-2"-methylsulfanyl-

biphenyl-4-ylcarbamoyl)-pyrrolidine-1-carboxylic acid rerr-butyl ester (4.1 g, 7.3

mmol) was dissolved in 20 mL EtOAc, added added m-chloroperoxybenzoic acid

(7.2 g, 29 mmol) in one portion and stirred at ambient temperature for 3 hours. A
20  10% aqueous solution (50 mL) of NazS;03 was added to the vigorously stirring

reaction in order to quench peroxide. After 20 minutes the solution was diluted

with 100 mL EtOAc, separated layeré, washed organics with sat. NaHCO3 (3x100

mL), water (2x 100 mL), brine, dried with MgSOy, filtered and concentrated to

yield title compound. (4.3 g, 99%) APCI (AP-): 591.3 (M-H)".
25
Step 6: (2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 2-[(3-fluoro-2'.
methanesulfonyl-biphenyl-4-yl)-amide] 1-[(4-fluoro-phenyl)-amide]
(2R,4R)-4-(ter1-Butyl-dimethyl-silanyloxy)-2-(3-fluoro-2'-
methanesulfonyl-biphenyl-4-ylcarbamoy!l)-pyrrolidine-1-carboxylic acid terz-butyl
30 ester (0.35 g, 0.59 mmol) was dissolved in 10 mL DCM, added 5 mL

trifiuoroacetic acid and stirred reaction at ambient temperature for 2 hours.



v

[ (2-0x0-3, 4,5, 6-tetrahydro-2H[ 1,3 ]bipyridinyl-6-yl)-anide]; 29 MAY 2006
4- Et hoxy-p)rrolidine-1, 2-dicarboxylic acid 1-[(4-chloro-phenyl)-am de] 2-
[(2-0x0-2H-[ I,3" ]bipyridinyl-6"-yl)-amde); or

4- Vet hoWR BYHABI2i di ne- 1, 2- di carboxylic acid 1-[(4-chl or oPEREBYYHIZ de)

10 2-{ [2-fluoro-4-(6-0x0-6H pyridazin-I|-yl)-phenyl]-am de);

(2R, 4R) - 4- Met hoxy- pyrrolidine-1, 2-di carboxylic acid 1-[(4-chloro-

-214-

Solution was concentrated. The resulting oil was dissolved in 20 mL THF, added
triethylamine (0.41 mL, 3 mmol) followed by 4-fluorophenylisocyanate (0.081 g,
0.59 mmol). Stirred at ambient temperature for 2 hours. The reaction was
concentrated and purified on a silica gel column eluted using an automated ISCO
5 system with gradient of 80-100% ethyl acetate in hexanes for 20 minutes then
straight ethyl acetate for 20 minutes. Concentrated fractions then redissolved in

acetonitrile/water and lyophilized to yield title compound. (0.175 g, 57%)} APCI
(AP-): 514.1(M-H)".

10 Example 26

(2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[{5-chloro-pyridin-2-
yl)-amide] 2-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide]
F
HO,ﬂ H
{ } N
N "'\g O
’KO 0

3

HN 0=8
AN CHa
~ |

]

15
Step 1: (2R,4R)-4-hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-fert-butyl ester
Cis-4-hydroxy-D-proline (15 g, 114 mmol) was dissolved In 150 mL of
THF/ H;0 (2:1.), added 2M aqueous NaOH solution (86 mL, 172 mmol),

followed by Boc20O (27 g, 126 mmol). Reaction was stirred at ambient

20 temperature overnight. The solution was acidified with 10% citric acid then
extracted with EtOAc (2x250 mL), washed with water, brine, dried organics with

MgSOy4, filtered and concentrated to yield title compound. (16 g, 61%) APCI

(AP-): 230.1 (M-H).

25  Step 2: (2R, 4R)-4-{tert-butyl-dimethyl-silanyloxy)-pyrrolidine-1,2-
dicarboxylic acid 1-tert-butyl ester



phenyl)-am de) 2-{

29 MAY 2006

[ 2-fl uoro-4-(6-nethyl-5-o0xo0-5H[1,2,4]triazin-4-yl)-phenyl]- am de)

(2R, 4R) - 4- Met hoxy- pyrrolidi ne-1, 2-di carboxylic acid 2-

ot

3-chl or o- 5 15
1B02/04757

met hyl - XYM 2pyri di n- 1-yl ) - 2-f | uor o- phenyl ] - ani de)

1-[ (4-chl oro-phenyl)- am de);
(2R, 4R) - 4- Met hoxy- pyrrolidine-1, 2-di carboxylic acid 1-[(4-chloro-

10

15

23

30

-215-

(2R, 4R)4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-rerr-butyl ester
(16 g, 69 mmol) was dissolved in 100 mL DMF, added imidazole (12 g, 173
mmol), dimethylaminopyridine (0.85 g, 6.9 mmol), and terr-butyldimethylsilyl
chloride (12.5 g, 83 mmol). Stirred at ambient temperature overnight, dissolved in
350 mL EtOAc, washed with 10% citric acid (3x200 mL), water (2x200 mL),

brine, dried with MgS0y, filtered, and concentrated to yield title compound. (20

g, 84%) APCI (AP-): 344.2 (M-H)".

Step 3: (2R,4R)-2-(4-bromo-2-fluoro-phenylcarbamoyl)-4-(tert-butyl-
dimethyl-silanyloxy)-pyrrolidine-1-carboxylic acid zerr-butyl ester
(2R,4R)-4-(rer1-Butyl-dimethyl-silanyloxy)-pyrrolidine-1,2-dicarbox ylic
acid 1-tert-butyl ester (4.45 g, 12.9 mmol) was dissolved in 50 mL dry CHCl3
under an Ar atmosphere, added 4-bromo-2-fluoroaniline (2.45 g, 12.9 mmol),
EEDQ (3.8 g, 15 mmol), and triethylamine (2.6 mL, 19.3 mmol). Reaction was
refluxed for 6 hours, cooled and concentrated. Redissolved in EtOAc (250 mL),
washed with 10% HCI (2x200 mL), 0.1M NaOH (2x200 mL), water, brine, dried
with MgS0y, filtered and concentrated to yield title compound. (5.5 g, 82%)

APCI(AP-): 515.1, 517.1 (M-H)".

Step 4: (2R,4R)-4-(ter1-Butyl-dimethyl-silanyloxy)-2-(3-fluoro-2'-
methylsulfanyl-biphenyl-4-ylcarbamoyl)-pyrrolidine-1-carboxylic acid teﬁ-
butyl ester
(2R,4R)-2-(4-Bromo-2-fluoro-phenylcarbamoyl)-4-(tert-butyl-dimethyl-
silanyloxy)-pyrrolidine-1-carboxylic acid tert-buty! ester (5.7 g, 10 mmol), 2-
(methylthio)benzene boronic acid (2.1 g, 12.6 mmol), and tetrabutylammonium
bromide (0.17 g, 0.52 mmol) were combined in 50 mL toluene, added 10 mL of a
2M aqueous Na2CO3 solution followed by tetrakistriphenylphosphine
palladium(0) (0.61 g, 0.52 mmol). Heated reaction at reflux for 4 hours, cooled,
dissolved in EtOAc¢ (250 mL), washed with water (200 mL), brine, dried with

MgS0;,, filtered, and concentrated in the presence of 15 g coarse silica. Slurried

silica in mobile phase and loaded onto a silica gel column, eluted with 25%



phenyl ) - am de] 29 MAY 2006

2-1[ 4- ( 3- met hyl - 5- oxo0- 4, 5- di hydr o- pyrazol -1 -yl ) - phenyl ] -am de);

(2R, 4R) - 4- Met hoxy- pyrrolidi ne-1, 2-di carboxylic acid 2-{[4-(5-chloro-3 20
met hyl - HbF4IM2pyri di n- 1-yl ) - 2-f 1 uor o- phenyl ] - ani de) PCT/IBO2/MTST

1-[ (4-chl oro-phenyl)- am de];

(2R 4R) - 4- Met hoxy- pyrrol i dine-1, 2-di earboxylic acid 1-[(4- chI or o-
phenyl ) -am de] 2-{

[ 4- (3, 5- di met hoxy- 2- oxo0- 2H-pyri di n-1 -yl ) =2 | uor o- phenyl ] -

EtOAc in hexanes. Combined and concentrated fractions to yield titie compound.

(4.1 g, 70%) APCI (AP-): 559.3 (M-H)~.

Step 5: (ZR,4R)-4-(tert-Butyl-dimethyl-silanyloxy)-2-(3-fluoro-2'-
5  methanesulfonyl-biphenyl-4-ylcarbamoyl)-pyrrolidine-1-carboxylic acid zer?-
butyl ester
(2R 4R )-4-(tert-Butyl-dimethyl-silanyloxy)-2-(3-fluoro-2'-methyisulfanyl-
biphenyl-4-ylcarbamoyl)-pyrrolidine- 1-carboxylic acid feri-butyl ester (4.1 g, 7.3 -
mmoi) was dissolved in 20 mL EtOAc, added added m-chloroperoxybenzoic acid
10 (7.2 g, 29 mmol) in one portion and stirred at ambient temperature for 3 hours. A

10% aqueous solution (50 mL) of Na3S203 was added to the vigorously stirring

reaction in order to quench peroxide. After 20 minutes the solution was diluted
with 100 mL EtOAc, separated layers, washed organics with sat. NaHCO3 (3x100

mL), water (2x 100 mL), brine, dried with MgS0Oy4, filtered and concentrated to

15  yield titie compound. (4.3 g, 99%) APCI (AP-): 591.3 (M-H)".

Step 6: (2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yl)-amide] 2-[(3-fluoro-2’-methanesulfonyl-biphenyl-4-yl)-amide]
(2R 4R)-4-(terr-Butyl-dimethyl-silanyloxy)-2-(3-fluoro-2'-

20  methanesulfonyl-biphenyl-4-ylcarbamoyl)-pyrrolidine-1-carboxylic acid rert-butyl
ester (0.35 g, 0.59 mmol) was dissolved in 10 mL DCM, added 5 mL '
trifluoroacetic acid and stirred reaction at ambient temperature for 2 hours.
Solution was concentrated. The resulting oil was dissolved in 15 mL DMF, added
triethylamine (0.41 mL, 3 mmol) followed by (5-Chloro-pyridin-2-yl)-carbamic

25  acid 4-nitro-pheny] ester (0.17 g, 0.0.59 mmol; see Example 3, step 3a). Stirred at
50°C for 2 hours. The reaction was cooled, dissolved in 100 mL ethyl acetate,
washed with sat. NaHCO3 (3x50 mL), 10% citric acid (2x50 mL), brine, dried

with MgSQy, filtered and concentrated. Purified on a silica gel column eluted

using an automated ISCO system with gradient of 0-10% MeOH in ethy] acetate

30 over 40 minutes. Concentrated fractions then redissolved in acetonitrile/water and




amide); 25 (2R, 4R)-4- Met hoxy- pyrrol i di ne-1, 2-di carboxylic acid 29 MAY 2006

1-[(4-chl oro- phenyl)-am de] 2-{

[ 2-fl uoro- 4- (5- net hoxy- 2- oxo- 2H pyri di n-1-yl)-phenyl ] - am.de);

(2R, 4R) WRNERNIXy - pyrrol i di ne- 1, 2-di carboxylic acid 1-[ ('%HH%"B’P&W
phenyl ) -am de]

2-{[2-fluoro-4-(2-o0xo0-3-pyrrol-1-yl-2H pyridin-1-yl)-phenyl]-

-217-

lyophilized to yieid titie compound. (0.20 g, 64%) APCI (AP-): 531.1, 533.0(M-
H)~.

Exampie 27

Pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-[(2'-
methanesulfonyl-3-trifluoromethyl-biphenyl-4-yl)-amide]
FF

0

Cl

10  Step 1: Pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester
DL-proline (10 g, 86.9 mmol) was dissolved in 120 mL of THF: HyO
(2:1), added 87 mL of a 2M NaOH solution followed by BocyO (24.6 g, 113

mmol). Stirred at ambient temperature overnight. Removed THF in vacuo,
acidified water to pH 3 with citric acid, extracted twice with EtOAc, washed

15  organics with water, brine, dried with MgSQy, filtered and concentrated to yield

titie compound as a white solid. {18.7 g, quant.) APCI (AP-): 214.1 (M-H)"~.

Step 2: 2-(4-Bromo-2-trifluoromethyl-phenylcarbamoyl)-pyrrolidine-1-
carboxylic acid tert-butyl ester

20 Pyrrolidine-1,2-dicarboxylic acid 1-terr-butyl ester (4 g, 18.6 mmol) was
dissolved in 200 mL dry diethy] ether under Ar, cooled in an ice water bath, added
dry pyridine (9 mL, 111 mmol) followed by the dropwise addition of oxalyl
chloride (4.8 mL, 54 mmol). A precipitate forms immediately. The reaction was
stirred vigorously at 0°C for one hour, then at ambient temperature for one hour.

25  Added 100 mL diethy] ether, filtered off solids washing with diethyl ether.
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1-[(4-chloro- phenyl)-amde] 2-{ .
£/\123- B'g,}“{rr’?&,@if&%‘)%o 3- phenyl - 2H pyri di n- 1-yl ) - phenyl ] - am (lj,%)mm%%”%Y 2006
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Concentrated the filtrates to an off white oil. Redissolved (2 g, 8.5 mmol) oil in
40 mL dry DCM under Ar, cooled to 0°C, added 2.8 mL pyridine foliowed by 4-
bromo-2-triflucromethylaniline (2.05 g, 8.6 mmol). The reaction was allowed to
warm to ambient temperature, stirred overnight then concentrated. Redissolved in
5 100 mL EtOAc, washed with 1 N HCI (3x50 mL), brine (100 mL), dried with
MgS0Qy4, filtered and concentrated to yield title compound. (1.98 g, 53%) APCI

(AP-): 435.0, 437.0 (M-H)-.

Step 3: 2-(2'-Methylsulfanyl-3-trifluoromethyl-biphenyl-4-ylcarbamoyl)-

10 pyrrolidine-1-carboxylic acid terz-butyl ester

2-(4-Bromo-2-trifluoromethyl-phenylcarbamoyl)-pyrrolidine-1-carbox ylic

acid rerr-butyl ester (1.92 g, 4.4 mmol), 2-(methylthio)benzene boronic acid (0.88
g, 5.2 mmol), and tetrabutylammonium bromide (70 mg, 0.22 mmol) were
combined in 40 mL toluene, added 4.4 mL of a 2M aqueous Na2COj3 solution

15 followed by tetrakistriphenylphosphine palladium(0) (0.253 g, 0.22 mmol).
Heated reaction at reflux 4 hours, cooled, concentrated, redissolved in EtOAc (250
mL), washed with water (3x200 mL), brine (200 mL), dried with MgSQOy, filtered,

and concentrated. Purified on a silica gel column eluted with 20% EtOAc in

hexanes. Combined and concentrated pure fractions to yield title compound. (1.8

20 g 85%) APCI (AP-): 479.1 (M-H)".

Step 4: 2-(2'-Methanesulfonyl-3-trifluoromethyl-biphenyl-4-ylcarbamoyl)-
pyrrolidine-1-carboxylic acid tert-butyl ester
2-(2’-Methylsulfanyl-3-trifluoromethyl-biphenyl-4-ylcarbamoyi)-
25  pyrolidine-1-carboxylic acid terr-butyl ester (1.8 g, 3.7 mmol) was dissolved in
20 mL acetonitrile, and added oxone (4.6 g, 6.8 mmol) in one portion and stirred
at ambient temperature 4 days and then concentrated. Redissolved in 100 mL

EtOAc and 100 mL sat. NaHCO3, separated layers, washed organics with brine,
dried with MgSQ;, filtered and concentrated. Purified on a silica gel column
30 eluted with 20% EtOAc in hexanes. Combined and concentrated pure fractions to

yield title compound. (1.05 g, 55%) APCI (AP-): 511.1 (M-H)y~.
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[ (4-chl oro- phenyl)-am de] 2-1

fl uor, thyl - 2-oxo-p)rrolidin-1-yl)-phenyl]-

R 4R) vgo éﬁ” y-pyrrolidine-I,2-dicarboxylic acid 1- [(QE@M’% (4757
enyl)-am de] 2-

2- I uor o- 4- (3-net hyl - 2- oxo-im dazolidin-1-yl)-phenyl]- 5 am de);

-219-

P
1-
[ 2-
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1[

Step 5: Pyrrolidine-2-carboxylic acid (2'-methanesulfonyl-3-trifluoromethyl-
biphenyl-4-yl)-amide
2-(2’-Methanesulfonyl-3-trifluoromethyl-biphenyl-4-ylcarbamoyl)-

5  pyrrolidine-1-carboxylic acid terr-butyl ester (0.97 g, 1.9 mmol) was dissolved in
10 mL DCM and 5 mL trifluoroacetic acid and stirred at ambient temperature
overnight and concentrated. Redissolved in 100 mL EtOAc and 100 mL sat.
NaHCO3, separated layers, washed organics with brjne, dried with MgSQy,

filtered and concentrated to yield title compound as an oil (0.78 g, 100%) APCI
10 (AP-):411.0 (M-H)

Step 6: Pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-[(2'-
methanesulfonyl-3-trifluoromethyl-biphenyl-4-yl)-amide]
Pyrrolidine-2-carboxylic acid (2'-methanesulfonyl-3-trifluoromethyl-
15  biphenyl4-yl)-amide (0.4 g, 0.97 mmol) was dissolved in 10 mL THF, added
diisopropylethylamine (0.5 mL, 2.9 mmol), followed by 4-chlorophenylisocyanate
(148 mg, 0.96 mmol). Stirred reaction at ambient temperature for one hour then

concentrated. Purified on a silica gel column eluted with 20% moving to 50%

EtOAc in hexanes. Combined and concentrated pure fractions to yield title

20 compound. (0.48 g, 88%) APCI (AP-): 564.0, 566.0 (M-H)".

General Procedure for Preparation of Examples 28 er. seq.:



(2R4R) - 4- Met hoxy- pyrrolidi ne-1, 2-di carboxylic acid 1-[(4-chl oro- 29 MAY 2006

phenyl)-am de] 2-{

[ 4- (3, 5-di met hyl - 2-oxo-i m dazolidin-I-yl)-2-fluoro-phenyl]- am de) ;
(2R, 4R) WA ¢y - pyrrol i di ne- 1, 2-di carboxylic acid 1-[ ( RCEAB®HHYTHO
phenyl)-am de] 2- 1

[2-fluoro-4-(3,5,5-trinmet hyl -2-oxo0-imdazolidin-I-yl)-phenyl]- am de) ;

-220-

Step 1
Route 1
B, Base
Y=—A=Z — Y—A—E
K4PO,, dioxane

Cul, 110°C "
1 2

Y= NH; or NO, .

A= substituted aryl, Base=  nat
substituted heteroaryl

2=Br, I, OTt

Route 2

B, Base
Y—A—-Z Y—A—B
Cul, K,C0,, DMSO
1 130°C 2

Y= NH, or NO; Base=

A= substiluted aryi, N
substituted heteroary! OH

Z=Br, |, OTH

Step 2

w‘

\7(‘ / Y-A—B \f{‘ w w'
OTNQ\WOH - / p o \TFADCM o H
X I EEDQ, EtaN OTN N 2 ¢ y
CHCl, o o B NCO 0 o B

Y= NH,
A= substituted aryl, or
substituied heteroaryl

Synthesis of 2 (Step 1): As provided in Route 1, 2 mixture of 1 (where the
structure of YAZ is as provided in the Scheme), B (where B is a nitrogen in a
5  heteroaryl or heterocyloalkly ring, an acyclic alkyl primary or secondary amine, or

an acyciic primary or secondary amide), K;POQq, Cul, and trans-
diaminocyclohexane is heated in dioxane at reflux to obtain compound 2, wherein
the point of attachment of YA to B is the nitrogen of the heteroaryl or
heterocyloalkly ring, or the nitrogen of the acyclic primary or secondary alkyl

10 amine, or the nitrogen of the acyclic primary or secondary amide. In the case
where Y is a nitro group, the moiety is reduced to the amino group with RaNi and

EtOH under a hydrogen atmosphere.
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phenyl)-am de] 2-{

[ 2-fl uoro-4-(3-isopropyl -5, 5-di net hyl - 2- oxo-i m dazol i di n-| -
yl)-pheMQ ¥4 de }: 15 (2R 4R) - 4- Met hoxy- pyrrol i di ne- 1, BCHIRRMWEY| i ¢
acid I-[(4-chloro- phenyl)-am de]

2-1[ 2-fl uor o- 4- (5- et hyl - 2- oxo-i m dazolidin-1-yi)-phenyl]- am de};

-221-

Alternatively, as provided in Route 2, Cul, K»CO;, and 8-

hydroxyquinoline in DMSO can be used 10 carry out the coupling reaction.

Synthesis of 4 (Step 2): The appropriate aniline (2= YAB), N-ethoxycarbonyl-2-
S  ethoxy-1,2-dihydroguinoline (EEDQ), triethylamine and carboxylic acid (3) are

heated ai reflux in chloroform to produce 4.

Synthesis of 5: A solution of compound 4, TFA and DCM is stirred at room
temperature for 1h and then concentrated under reduced pressure. The resuiting
10 oil is dissolved in THF and cooled to 0 °C followed by the addition of

triethylamine and the appropriate isocyanate to produce compound 5.
Example 28

15 (2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-{[2-fluoro-4-(2-oxo-piperidin-1-yl)-phenyl}-amide}

£ 0
MeO,, HN—@—Nb

HN/&O

Ci

Step 1: (2R,4R)-4-Hydroxy-pyrrolidine-2-carboxylic acid methyl
20  ester.

Cis-4-Hydroxy-D-proline (15g, 115mmol) was suspended in 150mL
anhydrous methanol under an argon atmosphere, then cooled to 0°C before
bubbling in HC gas for 15 minutes. The solution gradually became homogenous.
The argon and HCI gas lines were removed and the solution was refluxed for 4h.

25  The solution was cooled and then concentrated under reduced pressure. The crude

material was redissolved in 100mL methanol and diethyl ether was added until a




(2R, 4R) - 4- Met hoxy- pyrrol i di ne-1, 2-di carboxylic acid 1-[(4-chl oro- 29 MAY 2006

phenyl) - am de] .
2-{[ 4- (5, 5-di met hyl - 2- oxo-i m dazolidin-1-yl)-2-fluoro-phenyl]- 20 am de);
(2R, 4R) WO NEVBYy - pyrrol i di ne- 1, 2-di carboxylic acid 1-[ (2CTHBOI ST
phenyl)-am de] 2-{

[ 4- (3, 4-di net hyl - 2- oxo0-2H pyridin-1-yl)-2-fluoro-phenyl]- am de);

.

precipitate formed. The precipitate was filtered off, washed with diethyl ether,
and dried in vacuo overnight to reveal 1 (20 g, 95%) as a white solid. MS: APCI

(AP+): 146 (M)+.

5 Step 2: {2R,4R)-4-Hydroxy-1-trityl-pyrrolidine-2-carboxylic acid methyl
ester (2).

Into a solution of 1 (10g, 55mmol) in anhydrous CHCI; (100mL) was
added triethylamine (19mL, 138mmol) and triphenylmethyl chloride (14.5g,
52mmol). The mixture was stirred at RT for 3d before concentrating and

10  redissolving in EtOAc. The solution was washed sequentially with 10% aq. citric
acid, water, and brine before drying over MgSO, and concentrating under reduced

pressure to reveal 2 (20g, 100%) as a yellow solid.

Step 3: (2R,4R)-4-Methoxy-1-trityl-pyrrolidine-2-carboxylic acid methyl
15  ester (3).

Into a solution of 2 (5.71g, 14.7mmal) in anhydrous DMF (20mL) and
anhydrous THF (20mL) was added Mel (3.67mL, 58.9mmol). The solution was
cooled to 0°C in an ice bath and NaH (0.766g, 19.2mmol) was added in one
portion. The mixture was stirred at RT for 26h before adding EtOAc and washing

20  sequentially with water and brine. The organic layer was dried over MgSO, and
concentrated under reduced pressure. Purification of the crude material by flash

chromatography revealed 3 (4.67g, 79%) as a white solid.

Step 4: (2R,4R)-4-Methoxy-pyrrolidine-2-carboxylic acid methyl ester (4).

25 To a flask containing 3 (4.67g, 11.6mmol) was added a solution of CH,Cl,
(27mL), water (0.3mL}, and TFA (3.0mL, 38.9mmol). The solution was stirred at
RT for 3h before concentrating under reduced pressure to reveal impure 4. MS:
APCI (AP+): 160.1 (M)+.

30 Step 5: (2R,4R)- 4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl
ester 2-methyl ester (5).



(28&4R) - 4- Met hoxy- pyrrol i di ne- 1, 2-di carboxyl i c acid 2-1[ 4- (4-chl or o-P-MA¥ 2006
oxo0- 2H pyridi n-1-yl)-2-fl uoro-phenyl)-am de) 1-[(4-chloro-phenyl)-am de];
(2R, 4R) - 4- Met hoxy- pyrrolidi ne-1, 2-di carboxylic acid ]-[(5-chloto

pyri di nw@_t&}g_}hﬂ'ﬂé] PCT/IBR2/O4TST
2-{[2-fluoro-4-(3-nethyl-2-oxo-pyrrolidin-1-yl)-phenyl]- am de);

(2R, 4R) - 4- Met hoxy- pyrrolidine-1, 2-dicarboxylic acid I-[(5-chloro

2223

i e

Into a solution of 4 (1.85g, 11.6mmol) in CH2Cl» (20mL) was added
triethylamine (6.49mL, 46.5mmol), di-rerr-butyl dicarbonate (5.08g, 23.3mmol),
and dimethylaminopyridine (0.142g, 1.16mmol). The mixture was stirred at RT
for 22h before concentrating under reduced pressure and redissolving in EtOAc.

5  The solution was washed sequentially with 10% agq. citric acid and brine before
drying over MgSQ, and concentrating under reduced pressure. The crude material
was purified by flash chromatography to reveal 5 (2.54g, 84% over two steps) as a
yellow solid. MS: APCI (AP+): 260.1 (M)+.

10 Step 6: (2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl
ester (6).

Into a solution of § (2.54g, 9.80mmol) in acetonitrile (20mL) was added
water (20ml.) and LiOH'H,0 (1.64g, 39.2mmol). The mixture was stirred at RT
for 28h before removing the acetonitrile under reduced pressure. EtOAc was

15 added to the residue that was then washed with IN HCl. The agqueous layer was
extracted with additional EtOAc and the combined organic layers were washed
with brine and dried over MgS0,. The solution was concentrated under reduced

pressure to reveal 6 (2.16g, 90%) as a white solid. MS: APC1 (AP-). 244.1 (M)-.

20 Step 7: 1-(4-Amino-3-fluoro-phenyl)-piperidin-2-one (7).
2-Fluoro-4-iodoaniline (10.0g, 42.2mmol) was combined with §-

valerolactam (6.27g, 63.3mmol), Cul (0.804g, 4.22mmol), and K3PO, (22.4g,
105mmol). 1,4-Dioxane (60mL) was added foliowed by trans-1,2-
diaminocyclohexane (1.01mL, 8.44mmol). The mixture was heated to reflux for

25  22h before cooling and diluting with EtOAc. The mixture was filtered through a
plug of silica, eluting with EtOAc, and the filtrate concentrated under reduced
pressure. Purification of the crude product by flash chromatography revealed 7
(3.40g, 39%) as a brown solid. MS: APCI (AP+): 209.1 (M)+.

30 Step 8: (2R,4R)-2-[2-Fluoro-4-(2-oxo-piperidin-1-yl}-phenylcarbamoyl}-4-

methoxy-pyrrolidine-1-carboxylic acid terz-butyl ester (3).



30 pyridin-2-yl)-ande] 2-{ 29 MAY 2006
[ 2-fl uoro-4-(3-nethyl -2-oxo-imdazolidin-]-yl)-phenyl]- am de); 29 NMAY

2006 WO 03/1145912 PCT/ 1B02 /114 7 5 7 -43

(2R, 4R) WO WEHEYIRY - pyrrol i di ne-12-di carboxylic acid |-[(5PEMIBRYHTST

-224-

Into a solution of 6 (0.250g, 1.02mmol) in CHCI;3 (10mL) was added 7

{0.212g, 1.02mmol), EEDQ (0.302g, 1.22mmol), and triethylamine (0.213mL,
1.53mmol). The solution was stirred at refiux for 19h before cooling 10 RT and
adding EtOAc. The solution was washed sequentially with 10% aq. citric acid,

5 1IN NaOH, water, and brine, before drying over MgSO4 and concentrating under
reduced pressure. The crude material was purified by flash chromatography to
reveal 8 (0.329g, 74%) as a tan foam. MS: APCI(AP+): 436.1 (M)+, (AP-):
434.1 (M)-.

10 Step 9: (2R, 4R)-4-Methoxy-pyrrolidine-2-carboxylic acid [2-fluoro-4-(2-0x0-
piperidin-1-yI)-phenyl]-amide (9).

Into a solution of 8 (0.329g, 0.761mmol) in anhydrous CH,Cl; (SmL) was
added TFA (SmL). The solution was stirred at RT for 0.5h before concentrating
under reduced pressure to reveal 9 (0.255g, 100%) as a tan oil.

15
Step 10: (2R,4R)- 4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(2-oxo-piperidin-1-yl)-phenyl}-amide}(10).

Into a solution of 9 (0.128g, 0.380mmol) in anhydrous THF (SmL) at 0°C
was added triethylamine (0.265mL., 1.90mmol) and 4-chlorophenyl isocyanate

20  (0.058g, 0.380mmol). The solution was stirred at RT for 3.5h before
concentrating under reduced pressure. The crude material was purified by flash
chromatography, followed by filtration through a fritted funnel and concentration
under reduced pressure. Remaining EtOAc was azeotroped off with CHCls. The
resulting solid was lyophilized from acetonitrile / water to reveal 10 (0.186g,

25 100%) as a white solid. MS: APCI (AP+): 489.1 (M)+, (AP-): 487.1 (M)-; CHN
calc’d for Ca2aH2ClFiNsO4: %C 50.75; %H 4.58; %N 9.07. Found: %C 50.62;
%H 4.19; %N 9.02.



pyridin-2-yl)-anmide] 2-1[4-(3,5-di nmethyl -2-oxo-imidazol i din- 3¥MAY2006
1-yl)-2-fluoro- phenyl]-amde);

(2R, 4R) - 4- Met hoxy- pyrrol i di ne- 1, 2-di carboxyl ic acid I-[(5-chlo

pyri di nWQ %{()ﬁg% de] 2-f PCTfIBIlZIlNT%?
[2-fluoro-4-(3,5,5-trinethy]-2-oxo-imdazolidin-I-yl)- phenyl]-am de);

(2R, 4R) - 4- Met hoxy- pyrrolidine-1, 2-di carboxylic acid ]-[(5-chloro-

-225-

Example 29

(2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-{[4-(2-oxo-piperidin-1-yl)-phenyl}-amide}

0O

HN

The compound was prepared as generally provided in Example 28. MS:
APCI (AP+): 457.1 (M)+.

10 Example 30

(2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-{[2-fluoro-4-(2-oxo-piperidin-1-yl)-phenyl}-amide)
HO, F

pa T

Cl

15
The compound was prepared as generally provided in Example 28. MS:

APCI (AP+): 475.1 (M)+.



pyridin-2-yl)-anide) 2-{[2-fluoro-4-(3-isopropyl -5, 5-di met hyl - 2- oxo>’ WAY 2006
I mdazolidin-I-y])-phenyl)-amde ); 10

(2R, 4R) - 4- Met hoxy- pyrrol i di ne-1di carboxylic acid 1-[(5-chl oro-

pyri di nWRNFNSHRA de] 2-{ PCT/1B02/04757

[ 2-fl uoro-4-(5-nmet hyl - 2-oxo-i m dazolidin-]-yl)-phenyl]- am de);

(2R, 4R) - 4- Met hoxy- pyrrolidine-1,2-di carboxylic acid I-[(5-chloro-

-226-

Example 31

(2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chlere-pyridin-2-
yl)-amide] 2-{{2-fluoro-4-(2-oxo-piperidin-1-yl)-phenyl}-amide}

HQ, b F
(3
N N
HNAO © b
J
5 Cl

The compound was prepared as generally provided in Exampie 28. MS:
APCI (AP+): 476.1 (M)+.

10 Example 32

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chlore-pyridin-2-
yh-amide] 2-{[2-fluoro-4-(2-oxo-piperidin-1-yl)-phenyl]-amide}

15
The compound was prepared as generally provided in Example 28. MS:
APCI (AP+): 490.1 (M)+.




pyri di n-2-yl)-ani de] 29 MAY 2006
2-([4- (5, 5-di net hyl - 2-oxo-imdazolidin-]-yl)-2-fluoro- 15 phenyl)-am de);
(2R, 4R) - 4- Met hoxy- pyrrolidi ne-1, 2-di carboxylic acid 1-[ (5= w =

pyri di nWRUMaANZde] " 2- {[ 4- (3, 4- di met hyl - 2- oxo- 2H pyri di n'?(if" "?E'&hﬁl uor o-
phenyl]-am de); (2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid
2-([4{4-chl oro-2-

Example 33

(2R,4R)-4-Ethoxy-pyrrolidine.1,2-dicarboxylic acid 1-[(S-chloro-pyridin-2-
yh-amide] 2-{{2-fluoro-4-(2-oxo-piperidin-1-yI)-phenyl}-amide}

CHa
0

F
-’.D : o)
N ""'\g @Nb
o |
Z>N "
)
5 Cl

The compound was prepared as generally provided in Example 28. MS:
APCI (AP+): 504.1 (M)+.

10 Example 34

2R,4R)-4-Ethoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chlofo-phenyl)~
amide] 2-{[2-fluoro-4-(2-oxo-piperidin-1-yI)-phenyl]-amide}

Me
)

F
Ea e

H

Cl
15
The compound was prepared as generally provided in Example 28. MS:
APCI (AP+): 503.1 (Mn+.



20 oxo-2H-pyridin-1-yl)-2-fluoro-phenyl]-am de) 29 MAY 2006
| -[(5-chloro-pyridin-2-yl)-amde]; or a pharmaceutically accept abl e salt
thereof. The invention is also directed to a conpound whic

(2R 4R "ﬁol\/ﬂl’ﬁd!?y pyrrolidine-1,2-dicarboxylic acid 1- [(EC(THPBWJ"’TS
phenyl)-am de] 2-[ [2-fluoro-4- (2 0Xx0- 2H-qui nolin-1-yl)-phenyl]-am de);

(2R, 4R) - 4- Met hoxy- pyrrol i di ne-1, 2-di carboxylic acid 1-[(4-chl oro-

-228-

Example 35

(2R,4R})-4-Propoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-{[2-fluoro-4-(2-0xo-piperidin-1-yl)-phenyl]-amide}

=3 ﬂb

5 (]

The compound was prepared as generally provided in Example 28. MS:
APCI (AP+): 517.2 (M)+.

10 Example 36

(2R,4R)-4-Propoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-pyridin-2-
yh-amide] 2-{[2-Tluoro-4-(2-oxo-piperidin-1-yl)-phenyl}-amide}

CHa'\__O
'\\’ @ b

= "N
N |
Cl
15
The compound was prepared as generally provided in Example 28. MS:
APCI (AP+): 518.2 (M)+.



phenyl)-am de) 2-1[2-fl uoro-4-(3-o0xo0-3Hisoquinolin-2-yl)-phenyl]- AN ,2006
(2R, 4R) - 4- Met hoxy- pyrrolidine-1, 2-di carboxylic acid 1-[(4-ehloro-

phenyl ) -am de] 2-] )

[ 2- f | uOWEMBINBX0- | H-i soqui nol i n-2-yl)-phenyl ] -ami de}; PE@IBO24IST

(2R 4R) - 4- Met hoxy- pyrrolidi ne-1. 2-di carboxylic acid 1-[(4-chloro

phenyl) - am de]

2-1[ 2-fl uoro-4-(5-0xo0-5H[1,2,4]Iriazin-4-yl)-phenyl]-aniide); 29 NMAY

2006 2229

Example 37

(2R,4R)-4-Cyano-pyrrolidine-1,2-dicarbexylic acid 1-{(4-chloro-phenyl)-
amide] 2-{[2-fluoro-4-(2-oxo-piperidin-1-yI}-pheny}]- amide}
N

\ F
b""\f@“ruob

HN™ ~0O

5 Cl

The compound was prepared as generally provided in Example 28. MS:

APCI (AP+): 484.2 (M)+.
10 Example 38

(2R,4R)-4-Fluoro-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-{[2-fluoro-4-(2-oxo-piperidin-1-yi)-phenyl]-amide}

. H o
baarae

c

15
The compound was prepared as generally provided in Example 28. MS:

APCI (AP+): 477.1 (MM



WO 113 /14 5 9 1 2 -44 PCT/| BII2/ 14757 29 MAY 2006
(2R, 4R) - 4- Met hoxy- pyrrolidi ne-1: 2-di carboxylic acid 1-[(4-chloro-

phenyl ) - am de% 2-{ [2-fluoro-4-(6-0x0-6H pyrimdin-1-yl)-phenyl]-am de);

2R, 4R) - YBHBN2Z pyrrol i di ne-1 2-dicarboxylic acid 1-[ (4-PEAVIENY4757

-230-
Example 39

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-pheny})-
amide] 2-{[2-fluoro-4-(2-0x0-azetidin-1-yl)-phenyl]-amide)

CHa
Q F
(- «nﬁ i
N g
N
LA
HN/KO ,
5 ci

The compound was prepared as generally provided in Example 28. MS:
APCI(AP+): 461.1 (M)+.

10 Example 40

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-pyridin-2-
yl)-amide] 2-{[2-Nluoro-4-(2-oxo-azetidin-1-y1)-phenyl}-amide}

Me-Q F
Z_—> ﬁ@\ 0
N Nﬁ
HNAO °
“ N
S I
Cl

15

The compound was prepared as generally provided in Example 28. MS:
APCI (AP+): 462.1 (M)+.




phenyl ) -ani de] 2-{ [2-fluoro-4-(2-o0xo-2H pyrazin-1-yl}phenyl ] -ani de3’MAY 2006
(2R, 4R) - 4- Met hoxy-pyrrolidine-12-di carboxylic acid 1-[(4-chloro-
phenyl)-am de] 2-{ [2-fluoro-4-(2-o0xo0-2H pyrimdin-|-yl)-phenyl]-am de);
(2R, 4R) WRRHHRRy - pyrrol i di ne-1, 2-di carboxylic acid |-[(BCERBBMETS?

phenyl ) -am de]

2-{[2-fluoro-4-(2-o0x0-2H[1,3,5]triazin-1-yl)-phenyl]-am de);

(2R, 4R) - 4- Met hoxy- pyrrolidi ne-1, 2-di car bo%%I ic acid 1-[(4-chloro

Example 41

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[{4-chloro-phenyl)-
amide] 2-{[2-Mluoro-4-(2-oxo-pyrrolidin-1-yl)-phenyl]-amide}

Me-'O,'. y F
O"'::‘(N\@ i
. N S N
HN™ ~O
5 Ci

The compound was prepared as generally provided in Example 28. MS:
APCI (AP+): 475.2 (M)

10 Example 42

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-pyridin-2-
yl)-amide] 2-{[2-luoro-4-(2-0xo-pyrrolidin-1-yl)-phenyl}-amide)

Me-Q F
(o~
.,""(
N
0 N
HN™ ™0
= N
)
Cl

15
The compound was prepared as generally provided in Example 28. MS:

APCI (AP+): 476.2 (M)+.



10 phenyl)-ani de] 2-[(6-methyl -2-oxo-2H[ |, 3] bipyridinyl-6'-yl}an HAY 2006
(2R, 4R) - 4- Met hoxy- pyrrolidine-1, 2-di carboxylic acid 1-[(4-chloro-
phenyl)-am de] 2-{[2-fluoro-4-(1-nmethyl-|Himdazol-2-yl}phenyl]-am de);
(2R, ARy WO NSk y - pyrrol i di ne-1 2-di carboxylic acid 1-[ (BCEHBMAGIST
phenyl)-am de] 2-{[2-fluoro-4-(l-methyl-1H pyrrol-2-yl)-phenyl]-amnm de);

15 (2R 4R) - S- Aza- Spi ro[ 2. 4] hept ane- 5, 6-di carboxylic acid 5-[(4-chloro

-232-

Example 43

(2R, 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-{[2-Nluoro-4-(2-0x0-azepan-1-yl)-phenyl]-amide}
Me—-Q

F

5 Cl

The compound was prepared as generally provided in Exampie 28. MS:

APCI (AP+): 503.2 (M)+.
10 Example 44

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(5-chloro-pyridin-2-
yl)-amide] 2-{[2-fluoro-4-(2-0xo0-azepan-1-yl)-phenyl]-amide}
Me—C,

F
H o
(g N@b
o ©
= N
\ ]
Cl

15
The compound was prepared as generally provided in Exampie 28. MS:

APCI (AP+): 504.2 (M)+.



phenyl ) -ani de] 6-{ [2-fluoro-4-(2-0xo- 2H pyridin-1-yphenyl ] - ani de) ; 2 MAY 2006

(2R 4R) - 4- Met hoxy- pyrrolidine-1.2-di carboxylic acid 1-[(4-chloro-

phenyl) - ) .
2-{[2-f I‘ﬁ??‘ﬂ‘%fl(zz- 0X0- 2H-pyri di ne-1-carbonyl) - phenyl ] - anr‘ayf';""m””

(2R, 4R) 4- Met hoxy-pyrrolidine-1, 2-di carboxylic acid I-[(4-chloro- 20
phenyl)-am de] 2-{[2-fluoro-4-(3-nethyl-3Himdazol-4-yl)-phenyl]-am de};
(2R, 4R) - 4- Met hoxy- pyrrolidi ne-1, 2-di car bﬁéyl ic acid 1-[(4-chloro

Example 45

(2R, 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chlero-pyridin-2-
yl)-amide] 2-{[4-(2-ox0-2H-pyridin-1-yl)-phenyl}-amide}

Me—-C, H o
D"'u N
QAvs
anSo <
ZaY ,. .
. |
5 Cl

The compound was prepared as generally provided in Example 28. MS:
APCI (AP+): 468.2 (M)+.

10 Example 46

(2R.4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide) 2-{[4-(2-0xo0-2H-pyridin-1-yl)-phenyl]-amide}
Me—Q, y o
ot
.,,”{
N
16 0
N™ 0 =

H

Cl

15
The compound was prepared as generally provided in Example 28. MS:

APCI (AP+): 467.2 (M)+.




phenyl ) - ami de] 2-{[2-fl uor o- 4- ( 2- et hy) - 21 pyr azol - 3-yl ) - phenyl ] - ant% Y 2006
(2R, 4R) - 4- Met hoxy- pyrrolidine-1, 2-di carboxylic acid 1-[(4-chloro-

phenyl ) -am de}ﬁ

2- 1] 5- ( ¥GUHHNA8Mr o- pyrrol e-| - car bonyl ) - pyri di n- 2- yf | - ani BEWVIBRAIIIR 4R) -

4- Met hoxy- pyrrolidine-1, 2-di carboxylic acid 1-[(4-chloto- phenyl)-am de]
2-{[2-fl uoro-4-(3-nethyl-5-0xo0-2,5-di hydro- pyrazol -1-y1l)- phenyl]-am de};
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Example 47

(2R, 4R)-4-Ethoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-{[2-fluoro-4-(2-ox0-2H-pyridin-1-yl)-phenyl}-amide}

CH,
\__Q - N F
O"u N o
L0
HN/KO o= .

5 Cl

The compound was prepared as generally provided in Example 28. MS:
APCI (AP+): 499.2 (M)+.

10 Example 48

(2R,4R)-4-Ethoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-pyridin-2-
yl)-amide] 2-{[2-fluoro-4-(2-o0xo0-2H-pyridin-1-yl)-phenyl}-amide}

CHs
o, o
Ay
N N
HNKO ° b
g
2
Cl

15

The compound was prepared as generally provided in Example 28. MS:
APCI (AP+): 500.2 (M)+.



(2R, 4R) - 4- Met hoxy- pyrrol i di ne-1, 2-di carboxylic acid 1-[(4-chl oro- 29 MAY 2006
phenyl) - am' de] 2-1[ 2-f | uor o- 4- (5- met hoxynet hyl - 3- net hyl - pyrazol -1 -yl )- 30

phenyl ] - e): 29 MAY 2006 WO 03/1145912 PCT/1B112 /114 7. 5 7
wo u.mm')tz PCT/IB02/04757
-235-
Example 49

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-{[2-fluoro-4-(2-hydroxymethyl-5-oxo-pyrrolidin-1-yl)-phenyl]-

5 amide}

. o @(5

Ci

Me—

The compound was prepared as generally provided in Exampie 28. MS:
APCI (AP+): 505.2 (M)+.

10
Example 50
(2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-{[4-(2,3-dimethyl-5-0x0-2,5-dihydro-pyrazol-1-yl)-phenyl]-amide}
HQ
S
., N
SRSV
HN’&O © N§
\_ 7
N
CHs g
15 Cl

The compound was prepared as generally provided in Example 28. MS:
APCI (AP+): 470.2 (M)+.

20



-45 (2R, 4R) - 4- Met hoxy- pyrrol i di ne- 12-di carboxylic acid 1-[(4-chl or 0¥ MAY 2006
phenyl)-am de] 2-{[2-fl uoro-4-(3-nmethoxynethyl -5-nethyl -pyrazol -1-yl)-
phenyl ] -am de); (2R 4R)-4- Met hoxy-pyrrolidine-1,2-dicarboxylic acid

1- [ (4- cWOIB@4®1phenyl ) - ani de] 2-{[ 2-fl uor o- 4- (5- et hyl - 3-Het/BROKIFT a7 0

| -1-yl)-phenyl]-am de);
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Example 51

4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-phenyl)-amide] 2-
{{4-(2-hydroxymethyl-pyrrolidin-1-yl)-phenyl]-amide}

HQ,
03
N ”\g \©\N
HN/gO
OH
5 Cl

The compound was prepared as generally provided in Example 28. APCI
(AP+): 459.2 (M+H)+.

10 Example 52

{2R,4R)-4-Hydroxy-pyrrolidine-1.2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-[(4-pyrrolidin-1-yl-phenyl)-amide]

HQ, y
v N
[/;: '\g \QNQ
HN™ TO

Cl
15
The compound was prepared as generally provided in Example 28. APCI
(AP+): 429.1 (M)+.



(2R, 4R) - 4- Met hoxy- pyrrol i dine-1, 2-di carboxylic acid |-[(4-chloro- 29 MAY 2006

phenyl ) -am de] 2-{

[ 2-f uor\goﬁi/éﬁ,%o obutyl 3-met hyl - pyrazol -1-yl)-phenyl |- i’&ﬂ'ﬁ }/1147\7

(2R 4R) Xy-pyrrolidine-I,2-dicarboxylic acid 1-[(
phenyl )-am de) 2-{[2-fl uoro-4- (5 | sopropyl - pyrazol -1-yl)-phenyl ] -am de);
(2R, 4R) - 4- Met hoxy- pyrrolidine-1,2-dicarboxylic acid I-[(4-chloro
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Example 53

(2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-phenyl)-
amide} 2-[(4-pyrazol-1-yl-phenyl)-amide]

HO
\\’ @

HN

5 Cl

The compound was prepared as generally provided in Example 28. APCI
(AP+): 426.1 (M)+.

10 Example 54

(2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-{(2-Mluoro-4-pyrazol-1-yl-phenyl)-amide}

HQ, u K
QO
N _ ”\( N'N\
o © /
Ci

15

The compound was prepared as generalty provided in Exampie 28. APCI
(AP+): 444.1 (M)+.

Example 55
20 (2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-[(4-[1,2,4]triazol-1-yl-phenl)-amide]



phenyl ) - ami de] 2-1[ 2-f | uor o- 4- (5- et hyl - pyrazol -1 -yl ) - phenyl ] - ani de) 2% MAY 2006
(2R, 4R) - 4- I\/bthoxy pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-

phenyl ) -am de]. 2- ([ 2-fl uoro-4- (5 i sobutyl - pyrazol -1-yl ) -phen am de)

15 (2R M OPMN2( [ - (4- Chl or o- phenyl car banoy! ) - 4- et hoxyB gt%]/b%ﬁ Tne- 2

car bonyl ] - am no) - 3-f | uor o- phenyl ) - 2H pyrazol e- 3-car boxylic acid net hyl
ester; (2R,4R)-2-(4- ([

1- (4- Chl or o- phenyl car banoyl ) - 4- net hoxy- py,r3§ol Qdi ne- 2-

Ci

The compound was prepared as generally provided in Example 28. APCI
(AP+): 427.1 (M)+.

5
Example 56
(2R,4R)-4—Hydroxy-;ﬁrrolidine-l,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-[(4-[1,2,3]triazol-2-yl-phenyl)-amide]
HG, y
Z > y, ,N
N \\/ O"! _‘7
/K N=
0
10
The compound was prepared as generally provided in Example 28. APCI
(AP+): 427.1 (M)+.
15 Example 57

(2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-[(4-[1,2,3}triazol-1-yl-phenyl)-amide]



car bonyl ] - am no) - 3-f | uor o- phenyl ) - 2H pyr azol e- 3- car boxyl i ¢ aci d; 29 MAY 2006
(2R, 4R) - 4- Met hoxy- pyrrolidine-1, 2-dicarboxylic acid |-[(4-chloro 20

phenyl ) - anm <0

2-{[ 2-f |\§§1r"g’ﬂ€-’6%- met hoxymet hyl - pyr azol -1 -yl ) - phenyl | - aniF§dyiBO2/04757

(2R 4R)-5-(4-{ [1-(4-Chl oro-phenyl carbanoyl) - 4- nmet hoxy- pyrrolidine-2-

car bonyl ] -am no) - 3-f | uor o- phenyl ) - oxazol e- 4- carboxylic acid ethyl ester,
(2R, 4R)-5-(4- ([ 1- (4- Cnhl or o- phenyl car bamyl%§4- hydr oxy- pyrrolidi ne- 2-

HQ,
2 H
Q"”\(NO\NS
0 \
HN/RO N=N

Ci

The compound was prepared as generally provided in Example 28. APCI
(AP+): 427.1 (M)+.

5
Example 58
(2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 2-[(4-acetylamino-
phenyl)-amide] 1-[(4-chloro-phenyl)-amide]
HQ
[N
N \O\
A o) NH
HN" O o7 ~CH,
10 Cl
The compound was prepared as generally provided in Example 28. APCI
(AP+): 417.1 (M)+.
15 Example 59

(2R,4R)-4-Hydroxyfpyrrolidine—l,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-{[4-(cyclopentanecarbonyl-amino)-phenyl}-amide}




car bonyl ] - am no) - 3-f | uor o- phenyl ) - oxazol e- 4- carboxylic acid et hyl e@tl‘@‘?\f 2006
25 (2R, 4R)-5-(4- ([ 1- (4Chl or o- phenyl car banoyl ) - 4- met hoxy- pyrrol i di ne- 2-

car bonyl ] - am no) - 3-f | uor o- phenyl ) - oxazol e- 4- car boxyl i c aci d;

(2R, 4R) WO axtia2y - pyrrol i di ne- 1, 2-di carboxylic acid 1-[ (RCTABBAYTST

phenyl ) -am de]

2- ([ 2-fl uoro-4-(4-met hoxynet hyl - oxazol - 5-yl ) - phenyl ] -am de);

(2R, 4R) - 4- Met hoxy- pytrol i di ne-1, 2-di carboxylic acid 1-[(4-chloro

-240-
HO
N .'”‘( \Q
5 NH
HN™ D 0).\0 -
Cl

The compound was prepared as generally provided in Example 28. APCI
(AP+): 471.2 (M)+.

Example 60
4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2.

[(4-pyrimidin-5-yl-phenyl)-amide]
HO, "

10 Cl

The compound was prepared as generally provided in Example 28. APCI
(AP+): 484.2 (M)+.

15 Example 61

(2R, 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-{(4-pyrazol-1-yl-phenyl)-amide]}



30 phenyl)-ani de] 2-([4-(4-ethyl -oxazol -5-yl)-2-fl uor o- phenyl | - ani d¥)MAY 2006
(2R, 4R) - 4- Met hoxy- pyrrol i dine-I, 2-di carboxylic acid 1-[(4-chloro- phenyl

- d 2-fl 4-(4- | - | -5-vyl h | 29 MAY
28316 \ef\lo"'ﬂ&‘tﬂ%‘él{gro46 (4-1sopropyl - oxazo yl)-pheny ]PCT!!Buz)mm

-241-
H.CO,
. N
(D s
N O —
HN 0
Ci

The compound was prepared as generally provided in Example 28. APCI
(AP+): 440.2 (M)+.

5
Example 62
(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide) 2-[(2-Nuoro-4-pyrazol-1-yl-phenyl)-amide]
H3CO, R
aW:
5 N
g AN
% _
HN™ 0O
10 Cl
The compound was prepared as generally provided in Example 28. APCI
(AP+): 458.1 (M)+.
15 Example 63

(2R,4R)-4-Ethoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chlore-phenyl)-
amide] 2-[(2-fluore-4-pyrazol-1-yl-phenyl-amide] '



PCT/ 1802/ 14757 (2R, 4R)-5-(6- ([ ]-(4-Chl or o- phenyl car banoyl ) - 4- met hpMAY 2006
y-pyrrolidine-2- carbonyl]-am no)-pyridin-3-yl)-oxazol e-4-carboxylic acid
et hyl ester, (2R 4R)-5-(6- (]

1- (4- ChW&Y BAHRYRY | car banoyl ) - 4- met hoxy- pyrrol i di ne-2- caPGUBIZIMET no)
-pyridin-3-yl)-oxazol e-4-carboxylic acid; 5

(2R, 4R) - 4- Met hoxy- pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-

-242-
H3CH,CO, R
Y H
O-F s
@] —
HNAO .
Cl

The compound was prepared as generally provided in Example 28. APCI
(AP+): 472.1 (M)+.

Exampie 64

(2R,4R)-4-Ethoxy-pyrrolidine-1,2-dicarboxylic acid 1-[{(4-chloro-phenyl)-

amide] 2-[(4-pyrazol-1-yl-phenyl)-amide]
H3CHoCO,

(OOl

N
o
S0

10 Ci

The compound was prepared as generally provided in Example 28. APCI
(AP+): 454.2 (M)+.
Example 65
15
(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-{[2-fluoro-4-(3-methyl-pyrazol-1-yl)-phenyl}-amide}



phenyl ) - ami de] 2- ([ 5- (4- met hoxynet hyl - oxazol - 5-yl ) - pyri di n- 2-yl ] - and’@4Y 2006
(2R, 4R) - 4- Met hoxy- pyrrolidine-1, 2-di carboxylic acid 1-[(4-chloro-
phenyl)-am de] 2-([5-(4-ethyl-oxazol-5-yl)-pyridin-2-yl] :

(2R, 4R) WA I%"t‘%:’d?(y pyrrolidine-1,2-dicarboxylic acid |- [(fTéW"UI’Uﬂ 10
phenyl)-am de] 2-{ [5-(4-vinyl- oxazol 5-y1)-pyridin-2-yl]-amde);

(2R, 4R) - 4- Met hoxy- pyrrolidine-1,2-dicarboxylic acid I-[(4-chloro

-243-
H.CO, F
e
] IN CH
'\< NS 3
NT N \__:7’
HN™ YO
o]

Step 1: 2-Fluro-4-(3-methyl-pyrazol-1-yl)phenylamine (1)
2-Fluoro-4-iodoaniline (3. 0 g, 12.6 mmol), 3-methylpyrazole (1.22 mL,
5 15.18 mmol), Cs2COs (8.66 g, 26.58 mmol) and Cul (0.072 g, 0.379 mmol) were
placed in a flask under nitrogen. The flask was evacuated under vacuum and
refilled with nitrogen (5 times). 1,4-Dioxane (15 mL) was added followed by
trans-1,2-diaminocyclohexane (152 uL, 1.266 mmol). The reaction mixture was
heated under reflux for 36 h. Mixture cooled and filtered. Solvents removed.

10 Residue purified by silica gel flash chromatography eluting with a gradient of
EtOAc in hexanes (0 to 30%). This purification afforded 1 as a pale brown solid
(0.917 g, 38%). MS: APCI (AP+): 192.0 (M)+.

From the same purification, 2-Fluro-4-(5-methyl-pyrazol-1-
yDphenylamine (2) was obtained as pale brown solid (0.265 g, 11%). MS: APCI

15 (AP+): 192.0 (M)+.

Step 2: (2R,4R)-2-[2-Fluoro-4-(3-melhyl-pyrazol-]-yl)-phenylcarhanmyl]-d-
methoxy-pyrrolidine-1-carboxylic acid zers-butyl ester (3).

(2R 4R )-4-methoxy-pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester

20 (0.350 g, 1.427 mmol), aniline 1 (0.273 g, 1.427 mmol) and EEDQ (0.529 g,

2.140 mmol) were dissclved in CHCl; (30 mL). Et;N (0.6 mL, 4.281 mmol) was
added and the reaction mixture was heated at reflux for 18 h. The mixture was
allowed to cool and diluted with CHCI; (100 mL) and washed with 5% HC], 0.5 N
NaOH, water and brine (40 mL each), the organic extract was dried over MgSQ,,

25  filtered and the solvent removed to give a pale tan foam. The crude product was



phenyl ) - ami de] 2-{[5-(4-isobutyl -oxazol -5-yl )-pyridin-2-yl]-ani de) ; 2 MAY 2006
(2R 4R) - 4- Met hoxy- pyrrol i dine-1, 2-di carboxylic acid I-[(4- chI oro-
phenyl ) - am de ,4%2 ([2-fluoro-4-(4-nethyl-isoxazol -3-yl)-phenyl]-anm de )
15 (2R, W 94 hoxy- pyrrol i di ne- 1, 2-di carboxylic acid 1PET B@‘"‘aﬁo-
phenyl)-am de] 2-{[4-(4-nmethyl-i soxazol - 3- yl)-phenyl]-am de);

(2R, 4R)-3-(4- { [ 1-(4-Chl oro-phenyl carbanoyl) - 4-net hoxy-pyrrolidine-2-

-244-

used for the next step without purification. MS: APCI (AP+): 419.2 (M)+, (AP-):
417.2 (M)-.

Step 3: (2R, 4R)-4-Methoxy-pyrrolidine-2-carboxylic acid {2-fluoro-4-(3-
5 methyl-pyrazol-1-yl)-phenyl}-amide (4)

Boc-amine 3 (~0.6 g, 1.427 mmol) was dissolved in 25% TFA in
dichloromethane. The mixture was stirred at ambient temperature for 2 h. The
solvents were removed and the residue dried under vacuum to give 4 as a tan oil
(~0.450 g). |

10
Step 4: (2R,d4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(3-methyl-pyrazol-1-yl)-phenyl]-amide} (5)

A solution of amine 4 (~0.450 g, 1.427 mmol) in dichloromethane (35 mL)

was cooled at 0°C. Triethylamine (1.5 mL, 10.7 mmol) was added and the mixture

15 stirred for 15 min. Then, 4-chlorophenyt! isocyanate (0.24 g, 1.569 mmol) was
incorporated. The solution was stirred at ambient temperature for 18 h. The
mixture was diluted with CHCl; (100 mL) and washed with 5% HC], water, brine
(40 mL each). The organic extracts were dried over MgSOs, filtered and the
sotvent removed. The residue was purified by flash chromatography on silica gel

20  eluting with a gradient of EtOAc in hexanes (0 to 65%) to provide 5 as white solid
(0.56 g, 83% in 3 steps). MS: APCI (AP+): 472.2 (M)+, (AP-): 470.2 (M)-. Anal.
calcd for CxaHxiCIFNsO;: C, 58.54; H, 4.91; N, 14.84. Found: C, 58.35; H, 4.59;
N, 14.49.

25 Example 66

(2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chlore-phenyl)-
amide] 2-{[2-fluoro-4-(5-methyl-pyrazol-1-yl)-phenyl}-amide}



car bonyl ] - am no) - 3-fl uor o- phenyl ) -i soxazol e- 4-carboxylic acid net hy?9 MAY 2006
ester, (2R 4R -3-(4-{ |

1-(4- Chl or o henyl car banoyl ) - 4- net hoxy- pyrrol i di ne-2 20

car bonyl‘}'oaﬁfﬁﬁbz 3-f1 uoro- phenyl ) - i soxazol e4- car boxyl i c BETABYYBEAR)

4- Met hoxy- pyrrolidine-1,2-di carboxylic acid 1-[(4-chloro- phenyl)-am de]
2-{[4- (4- met hoxynet hyl -i soxazol - 3-yl ) - phenyl ] -am de) ;

(2R, 4R) 4- Met hoxy- pyrrolidine-1, 2-dicar box¥4|15i c acid I-[(4-chloro

F

HO,

¥ y . (H\@ 'N
Z ) ' PLACN
N 5 N 3

—

- HN™ ™0 HsC

Cl

The compound was prepared as generally provided for Example 65. APCI
(AP+): 458.2 (M)+.

"5
Example 67
(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-{[2-fluoro-4-(5-methyl-pyrazol-1-yl)-phenyl]-amide}
H4CO, R
3L, H
N 24 NS
A =
HN™ ™0 HaC
10 cl
The compound was prepared as generally provided for Example 65. APCI
(AP+): 472.2 (M)+.
15 Example 68

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-{[4-(5-methyl-pyrazol-1-y])-phenyl]-amide}



phenyl)-am de] 2-{[2-fluoro-4-(4-isopropyl-isoxazol-3-yl)-phenyl]- a%%“&é}';m(m
25 (2R, 4R) - 4- Met hoxy- pyrrolidine-1, 2-di carboxylic acid I-[(4-chloro-

phenyl ) - am de]

2-{[ 2- f M 5¢2- cycl opr opyl -i soxazol - 3-yl ) - Phenyl ] - ani d@§CT/IBO2/04TST

(2R 4R) - 4- Met hoxy- pyrrolidine-1, 2-di carboxylic acid 1-[(4-chl oro-
phenyl)-am de] 2-{ [4-(4-cyclopropyl-isoxazol-3-yl)-phenyl]-am de);

(2R, 4R) - 4- Met hoxy- pyrrolidi ne-1, 2-di carboxylic acid 1-[(5-chloro

1246
HaCO,
n
L), N
NS ON’ S
0] —
HN 0 HoC -
C

The compound was prepared as generally provided for Example 65. APCI
(AP+): 454.3 (M)+.

5
Example 69
(2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-pheny!)-
amide] 2-{[4-(3,5-dimethyl-pyrazol-1-yl)-phenyl}-amide}
HO, "
N
{ \..., N
Vi ¢ O‘N}_‘TCHS
/& O —
HN" S0 HaC
10 Cl
The compound was prepared as generally provided for Example 65. APCI
(AP+): 454.2 (M)+.
15 Example 70

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chlero-phenyl)-
amide] 2-{[4-(3,5-dimethyl-pyrazol-1-yl)-phenyl}-amide}



30 pyridin-2-yl)-am de]

2-1[ 2- met hyl - 4- (2- oxo0- 2H- pyri di n- 1-yl ) - phenyl ] - am de};

(2R, 4R) - 4- Et hoxy-pyrrolidine-1, 2-di carboxylic acid I-[(4-chl
ani de] MW@ PIUHERRhy| - 4- (2- ox0- 2H pyri din-1-yl)-phenyl ] - anPE#}
WO 03/1145912 PCT/ 1 B02/ 114757

-247-

Cl

0]
Bl

ro-

24y

29 MAY 2006

Phenyl)-
YAy 2006

The compound was prepared as generally provided for Example 65. APCI

(AP+): 468.2 (M)+.

5
Example 71
(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-{[4-(3,5-dimethyl-pyrazol-1-yl)-2-fluoro-phenyl}-amide}
F
HsCQ, H
N
), N
I atal
HN™ =0 HaC
10 Cl
The compound was prepared as generally provided for Example 65. APCI
(AP+): 486.2 (M)+.
15 Example 72

1-(4-Amino-3-fluoro-phenyl)-1H-pyridin-2-one

F o)

According to Route 2 for the preparation of YAB as provided in the

20  General Procedure for the Preparation of Examples 28-60, 2-Fluoro-4-iodoaniline



4 29 MAY 2006

7 (2R 4R) - 4- Et hoxy- pyrrol i di ne-12-di carboxylic acid
_[ 5

I

i

(

(5-chloro-pyridin - 2-yl)-amde] 2- { [2-nmethyl-4- (2 oxo-2H-pyridin- |
) - phen \lj am.de ) ; (2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxyli
i d 2_?‘( D305, phenyl ) - ani de] PCT/IB!IZI"-I? 7
[ 2, 6-di fluoro-4-(2-o0xo-2H pyridin-1-yl)-phenyl]-amde); 5
2R, 4R) - 4- Met hoxy- pyrrol i di ne-1, 2-di carboxylic acid 2-[(5-chloro

-248-

1
-y
ac
1
(

(10.0g, 42.2mmol) was combined with 1H-pyridin-2-one (1.0g, 4.22mmol), Cul
(0.120g, 0.633mmol), K2CO; (0.641g, 4.64mmol), and 8-hydroxyquinoline
(0.092g, 0.633mmot) in DMSO (3mL). The mixture was degassed with a stream
of argon and then heated at reflux for 20h before cooling to ambient temperature.

5 10% aq. NH,OH and EtOAc were added, and the mixture was filtered through a
plug of layered celite and decolorizing charcoal, eluting with EtQOAc. The filtrate
was concentrated under reduced pressure. Purification of the crude product by
mplc revealed the title compound (0.53g, 62%) as a yellow solid. MS: APCI
(AP+): 205.1 (M)+. "

10
Example 73
4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 2-[(4-tert-butyl-phenyl)-
amide] 1-[(4-chloro-phenyl)-amide]
HQ
’_ “
A -

O~ "NH

15

The compound was prepared as generally provided for Example 28. MS:
APCI (AP+): 414.2 (M)+.

Example 74
20 (2R, 4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2[(3,5'diMluoro-2'-sulfamoyl-biphenyl-4-yl}-amide)




pyridin-2-yl)-amde] 1-1[2, 6-difl uoro-4-(2-oxo- 2H pyri di n- 1-yl ) - phetyAY 2006
-amde }; (2R 4R)-4-Ethoxy-pyrrolidine-1,2-dicarboxylic acid

2-[ (4-chl oro- phenyl ) - am de]

1- {[ 2, 6 R P¥SPB- 4- ( 2- ox0- 2H pyri di n- 1-yl ) - phenyl ] - ami defCT/ABI2ANTST

(2R 4R) - 4- Et hoxy-pyrrolidine-1 ,2-dicarboxylic acid 2-[(5-chioro-pyridin-
10 2-yl)-am de]

1- ([ 2, 6-difluoro-4-(2-0xo0-2H pyridi n-1-yl)-phenyl]-am de);

(2R, 4R) - 4- Met hoxy- pyrrolidine-1,2-dicarbe3dtic acid 1-[(4-chloro

Ci

Step 1: N-tert-Butyl-4-fluoro-benzenesulfonamide
Into a DCM solution (50 mL) of terr-butylamine (5.9 mL, 56.5 mmol) and
5 triethylamine (7.16 mL, 51.3 mmol) at 0°C was slowly added a DCM solution (20_
mL) of 4-fluoro-benzenesulfonyl chloride (10 g, 51.3 mmol), and the reaction
stirred at RT for 19h. The reaction was concentrated and the resulting solid
recrystalized from ether/hexanes to get the product (9.5 g, 80%)as white crystals.
MS: APCI (AP+): 230.1 (M)+.
10
Step 2: N-terr-Butyl-4-fluoro-benzenesulfonamide-3-boronic acid
Butyllithium (2.2 M, 4.3 mL, 9.51 mmo!) was added drop-wise to a 0°C
solution of N-tert-butyl-4-fluoro-benzenesulfonamide (1.0 g, 4.32 mmol), and the
solution stirred for 15 min. at 0°C and then RT for 1.5 h. Triisopropyl borate
15 (1.19 mL, 5.18 mmol) was added, and the solution stirred at RT of 2.5 h. The
mixture was cooled to 0°C, 10% aq. HC] was added slowly, and the reaction was
stirred for 1.5h. The reaction was then extracted with EtOAc three times and the
organics combined and concentrated. The resulting oi] was dissolved in ether and
extracted with 1N NaOH three times, and the extracts combined and acidified at
20 0°C with 6N HCl. The solution was extracted with ether three times and the
organics were combined and dried over MgS0O,. Filtration and concentration of
the organics revealed the product as an oil which formed a solid upon addition of

hexanes and concentration under reduced pressure. (0.641g, 54%) APCI (AP-):
274.1 (M)-.



phenyl ) -ami de] 2-1(5'-methyl - 2-oxo-2H-[ |, 3" ] bipyridinyl -6 -yl )-am HeyAY 2006
(2R, 4R) - 4- Met hoxy- pyrrolidine-1, 2-di carboxylic acid 1-[(5-chl oro-
pyridin-2-yl)-amde] 2-[(5'-methyl-2-oxo0-2H [

I, 3" ] bi pyOIdNHYIZ 6' -yl }am de]; 15 PCT/IBO2/04757

(2R, 4R) - 4- Et hoxy-pyrrolidine-1, 2-di carboxylic acid 1-[(4-chloro-phenyl)-

am de] 2-[(5' -nethyl-2-oxo0-2H][ |,3" ]bipyridinyl-6"-yl)-amde];

(2R, 4R) - 4- Et hoxy- pyrrolidine-1, 2-di car box'ysloi c acid I-[(5-chloro-pyridin

Step 3: (2R, 4R)-4-(terr-Butyl-dimethyl-silanyloxy)-2-(2-fluoro-4-iodo-
phenylcarbamoyl)-pyrrolidine-1-carboxylic acid tert-buty] ester.

4-(ter1-Butyl-dimethyl-silanyloxy)-pyrrolidine-1,2-dicarboxylic acid 1-
tert-butyl ester (0.673 g, 1.94 mmol), 2-fluoro4-iodoaniline (0.46 g, 1.94 mmol),

5 EEDQ(0.575 g, 2.32 mmol) and triethylamine (0.408 mL, 2.91 mmol) were

heated at reflux in CHCl; (10 mL) for 22 h. The solution was concentrated and
resulting oil partitioned between EtOAc and water. The organic layer was washed
with brine and dried over MgSO;. The product was purified by mplc to produce
the product as a clear oil (1.0, 90%). MS: APCI (AP-): 563.2 (M)-.

10
Step 4: (2R,4R)-4-(tert-Butyl-dimethyl-silanyloxy)-2-(2'-tert-butylsulfamoyl-
3,5'-difluoro-biphenyl-4-ylcarbamoyl)-pyrrolidine-1-carboxylic acid tert-
butyl ester

A mixture of 4-(terr-butyl-dimethyi-silanyiox y)-2-(2-fluoro-4-iodo-

15  phenylcarbamoyl)-pyrrolidine-1-carboxylic acid teri-butyl ester (0.56g, 0.99 mol),
Pd(PPh3), (0.11 g, 0.1 mmol), N-terr-butyl-4-fluoro-benzenesulfonamide-3-
boronic acid (0.33 g, 1.19 mmol), tetrabutylammonium bromide (0.016 g, 0.05
mmol), sodium carbonate (0.210 g, 1.98 mmol), water (2.0 mL) and toluene (10
mL) was degassed with a stream of argon gas and then heated at reflux 21.5 h.

20  The mixture was then allowed to cool to RT, concentrated and partitioned
between water and EtOAc. The organic layer was washed with brine, dried over
MgSO, and concentrated. The resulting oil was purified by mpic to reveal the
product as an oil (0.119g, 18%). MS: APCI (AP-): 666.4 (M)-.

25 Step 5: (2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 2-[(2'-tert-
butylsulfamoyl-3,5'-difluero-biphenyl-4-yl)-amide] 1-[(4-chioro-phenyl)-
amide] '

A solution of 4-(rert-butyl-dimethyl-silanyloxy)-2-(2'-tert-butylsuifamoyl-
3,5'-difluoro-biphenyl-4-ylcarbamoyl)-pyrrolidine-1-carboxylic acid tert-butyl

30 ester (0.228g, 0.342 mmol) and trifluoroacetic acid (1.5 mL) in CHCl; (1.5 mL)
was stirred at ambient temperature for 1h. The solution was concentrated,

hexanes added and then the solution concentrated again. The resulting oil was




2-yl)-anide] 2-[(5'-nethyl-2-oxo0-2H[1, 3']bipyridinyl-6'-yl)-anidejMAY 2006
(2R 4R) - 4- Met hoxy- pyrrol i dine- 1, 2-di carboxylic acid 1- [(4 chI oro- 20
phenyl ) - am de% 2-[ (2" - et hyl - 2-oxo0-2H-[ |, 3] bi pyridinyl - | )-am de

(2R, 4R) WO RMHRAYRy- pyrrol i di ne- 1, 2- di car boxylic acid |- [(@H "é’r"b737
pyridin-2-yl)-amde] 2-[(2'- rrethyl 2- 0X0- 2H [

1,3 ]bipyridinyl-6"-yl)-amde];

(2R, 4R) - 4- Et hoxy- pytrolidine-1, 2-di car bO.@S']i c acid 1-[(4-chloro-phenyl)

dissolved in THF and cooled 0°C. Triethylamine (0.190 mL, 1.36 mmol) was
added followed by 4-chlorophenyl isocyanate (0.052 g, 0.342 mmol) and the
solution stirred at RT for 5.5 h. The solution was concentrated and the oil purified

by mplc to reveal the product as a solid (0.078g, 38%). MS: APCI (AP-}. 605.2
5 (M) |

Step 6: (2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro~
phenyl)-amide] 2[(3,5'difluoro-2'-sulfamoyl-biphenyl-4-yl)-amide}
4-Hydroxy-pymolidine-1,2-dicarboxylic acid 2-[(2-tert-butylsulfamoyi-

10 3,5'-difluoro-biphenyl-4-yl)-amide] 1-[(4-chloro-phenyl)-amide] (0.078g, 0.128
mmol) was dissolved in TFA (3 mL) and stirred at RT for 1 h. The reaction was
concentrated and dissolved in MeCN and water and purified by reverse phase
HPLC to reveal the product as a white solid (0.05g, 77%) after lyophilization.
MS: APCI (AP+): 551.1 (M)+.

15
Example 75
(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-phenyl)-
amide] 2-[(2-0x0-3,4,5,6-tetrahydro-2H-[1,2']bipyridinyl-5'-yl)-amide]
MeC, H
C))\NH0
20 Cl

The compound was prepared as generally provided for Example 28. MS:
APCI (AP+): 472.2 (M)+.

25



ani de] 2-[(2' -methyl - 2-oxo-2H-[1, 3" ] bi pyridinyl -6 -yl)-ami de]; 25 22MAY2006

(2R, 4R) - 4- Et hoxy- pyrrol i di ne-1, 2-di carboxylic acid 1-[(5-chloro-pyridin-
2-yl)-amde] 2-[(2'-nethyl-2-0x0-2H[1,3"]bipyridinyl-6"-yl)-amde];
(2R, 4AR) WO NAHRDRY - pyrrol i di ne- 1, 2-di carboxylic acid 1-[ (BCTRBEAYTST
phenyl )-am de] 2-{[4-(ethyl-isopropyl-carbanoyl)-phenyl]-am de);

(2R, 4R) - 4- Met hoxy- pyrrolidine-1, 2-di carboxylic acid 1-[(4-chloro-

-252-

Example 75a. Alternative Procedure.

. 9
: Br
CI)LHH  EtgN RaNi, Hy

0
Y—A—NH, > Y—A=f = ee———  y_A-B -;-NT{( ) =B
n
3

DMAP, PhCH; MeOH, THF
1 2. KO, THF 2

\{‘ /W1 HaN—A—B w' w'
o 5 EEDQ, EtyN A2 C <Y A

» 1
CHCly \ér O :B NCO o O B
) Et,N/THF
5 6
Synthesis of 2:
5 A solution of 1 where Y is a nitro group is treated with a halo-

alkoylchloride in the presence of base and refluxing toluene to produce an
intermediate halo-amide that is then cyclized in the presence of potassium tert-

butoxide in THF to produce a cyclic lactam B.

10  Synthesis of 3;
A solution of 2 where Y is a nitro group is reduced under RaNi mediated

hydrogenation to produce 3 where Y is an amino group.

Synthesis of 5 and 6:

15 Intermediates 5 and 6 were prepared as provided in Example 28.
Example 76

{2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
20 amide] 2-[(2-0x0-3,4,5,6-tetrahydro-2H-[1,3']bipyridinyl-6'-yl)-amide]



30 phenyl)-am de]

2-{[4-(ethyl -isopropyl -car bam)yl ) - 2-fl uoro-phenyl ] - am de

);
(2R, 4R) - 4- Met hoxy- pyrrolidi ne-1, 2-di carboxylic acid 1-[(4-chlo
phenyl ) WOH3®&J*12- { [ 4- (3-et hyl - pyrrol i di ne-1-carbonyl ) - g3}/

ro
04

e de) ;

MAY 2006 WD 113/1145912 PCT/ 1B02/ 04757 -48

e

10

15

20

-253-
MeQ’.
SYSeSl
0
HN’&O
Ci

Step 1: 5'-Nitro-3,4,5,6-tetrahydro-[1,2'bipyridinyl-2-one. -

See Example 75a. 2-Amino-5-nitro-pyridine (2.0 g, 14.3 mmol), 5-bromo-
pentanoyl chloride (2.86 g, 14.3 mmol), triethylamine (2.39 g, 17.2 mmol),
catalytic DMAP were heated at reflux in toluene (70 mL) 22 h. The reaction was
allowed to cool to RT, concentrated and the resulting oil portioned between
EtOAc and water. The organic layer was separated, washed with brine, dried over
MgS0O, and filtered. Concentration of the filtrate produced an oil which was
dissolved in THF (140 mL). Potassium tert-Butoxide (1.68g, 15.0 mmol) was
added portion-wise and the reaction stirred at RT for 2h. Water was then added,
and the reaction extracted with EtOAc. The organics were then washed with brine
and dried over MgSQ,. Purification of the crude material by mplc revealed the

product as an orange solid. MS: APCI(AP+): 222.1 (M}+.

Step 2: 5'-Amino-3,4,5,6-tetrahydro-[1,2'JIbipyridinyl-2-one.

5'-Nitro-3,4,5,6-tetrahydro-[1,2']bipyridinyi-2-one (0.66 g, 2.98 mmol)
was dissolved in 1:1 MeOH/THF (50 mL) and hydrogenated over RaNi (1g) at
4285 psi/mole for 0.8 h. The catalyst was filtered, and the filtrate concentrated.
The crude solid was purified by recrystalization from THF and hexanes to give the
product as a yellow solid (0.275g, 48%). MS: APCI (AP+): 192.1 (M)+.

Step 3: (2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-[(2-0x0-3,4,5,6-tetrahydro-2H-[1,3']bipyridinyl-6'-yl)-

amide].

29 MAY 2006

29



(2R 4R) - 4- Met hoxy- pyrrol i di ne- 1, 2-di carboxyl i ¢ acid 1-[(4-chloro- 2?MAY2006

phenyl)-am de] 2-{

[4-(3-ethyl-pyrrolidine-I|-car bonyl ) - 2-fl uoro- phenyl ] - am de)

(2R, 4R) WO NEH438%y - pyrrol i di ne- 1, 2-di carboxylic acid 2- 1[41’5("3&1’21'M7ﬁb-
pyrrolidine-| -carbonyl)-phenyl ] am de) 1-[(4-chioro-phenyl)-amde]; 5
(2R, 4R) - 4- Met hoxy- pyrrolidine-], 2-di carboxylic acid 2-{[4-(3R am no-
pyrrolidine-I-carbonyl)-2-fl uoro-phenyl]-an de)

1-[ (4-chl or o- phenyl ) - ani de] ; -234-

The compound was prepared as generally provided for Example 28. MS:
APCI (AP+): 472.2 (M)+.

Example 77

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-pyridin-2-
yh-amide] 2-{ [4-(2,3-dimethyl-S-oxo-Z,S-dihydro-pyrazol-l-yl)-phenyl]-

amide}

10
The compound was prepared as generally provided for Example 28.

Formation of the 5-chioro-pyridin-2-y! moiety can be found in Example 26. MS:
APCI (AP+): 485.3 (M)+.

15 Example 78

(2R,4R}-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-{{4-(2,3-dimethyl-5-0x0-2,5-dihydro-pyrazei-1-yl)-phenyl}-amide}

eQ 0
Q""« N@‘N@
/

o
HN/&O

cl



-y

(2R, 4R) - 4- Met hoxy-pyrrol idine- ] 2-dicarboxylic acid 2-f [4-(3S an’dAY 2006
pyrrolidine-]-carbonyl)-phenyl]-am de} 1-[(4-chloro-phenyl)-am de];

(2R, 4R) - 4- Met hoxy- pyrrolidi ne-1, 2-di carboxylic acid 2-1[ 4- SSS— am no- 10
pyrrol i \WPW3AMS9EBr bonyl ) - 2- f | uor o- phenyl ] - ani de) PCT/IBO2/04757

]1-[(4-chl oro-phenyl)am dej;

(2R, 4R) - 4- Met hoxy- pyrrolidine-1, 2-di carboxylic acid 1-[(4-chloro

phenyl ) -am de] 2-{

[ 4- (3R- et hyl ami no- pyrrol i di ne-1 - car bonyl"$3bhenyl ] - ani de) ;

The compound was prepared as generally provided for Example 28. MS:
APCI (AP+): 484.3 (M)+.

Example 79

(ZR,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-[(2-0x0-2H-[1,3']bipyridinyl-6'-y])-amide]
MeQ,

H N .0 -
Q'"«NU{)
AL © ~

HN O

Cl

10 Step 1. 6'-Amino-{1,3"]bipyridinyl-2-one.
2-Amino-5-iodopyridine (5.0g, 22.7mmol) was combined with 1H-
pyridin-2-one (2.59g, 27.27 mmo!), Cul (0.65g, 3.41 mmol), K2CO;.(3.45 g,
24.9mmol), and B-hydroxyquinoline {0.49 g, 3.40 mmol) in DMSO (20 mL). The
mixture was degassed with a stream of argon and then heated at reflux for 18h
15  before cooling to RT. 10% aq. NH,OH and EtOAc were added, and the mixture
was filtered through a plug of layered celite and decolorizing charcoal, eluting
with EtOAc. The filtrate was concentrated under reduced pressure. Purification
of the crude product by mplc revealed A (0.40g, 10%) as a yeliow solid. MS:
APCI (AP+): 188.1 (M)+.
20
Step 2: (2R, 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-[(2-0x0-2H-[1,3']bipyridinyl-6'-yl)-amide].
The compound was prepared as generally provided for Example 28. MS:
APCI (AP+): 468.3 (M)+.



(2R 4R) - 4- Met hoxy- pyrrolidine-1, 2-di carboxylic acid 1-[(4-chl oro- 29 MAY 2006

phenyl)-am de] 2-{
[ 2-fl uoro- 4- (3R-net hyl am no- pyrrolidine-]-carbonyl)-phenyl]- 15 am de};
(2R, 4R) WO 045982y - pyrrol i di ne- 1, 2-di carboxylic acid 1-[(2CTHB&EIST
phenyl ) -am de]
2-1[ 4- (3S- net hyl am no- pyrrolidi ne-I-carbonyl)-phenyl)-am de);
(2R, 4R) - 4- Met hoxy- pyrrolidi ne-1, 2-di carboxylic acid 1-[(4-chloro

-256-

Example 80

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-pyridin-2-
yl)-amide} 2-[(2-0x0-3,4,5,6-tetrahydro-2H-[1,3']bipyridinyl-6'-yl)-amide]-
5 TFA Salt

- MeQ_ H e o
-0

0
o
7 N
]

Cl

The compound was prepared as generally provided for in Examples 28 and
75a. Formation of the 5-chloro-pyridin-2-yl moiety can be found in Example 26.
10 Purification was accomplished via reverse phase HPLC. MS: APCI(AP+): 473.2

(M)+.

Example 81

15  4-Ethoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-[(2-
o0x0-3,4,5,6-tetrahydro-2H-[1,3'Ibipyridinyl-6'-yl)-amide]
Me

)

C

HNKO

The compound was prepared as generally provided for Example 28. MS:
20 APCI(AP+): 486.3 (M)+.




phenyl ) - ani de] 2-{ 29 MAY 2006
[ 2-fl uoro-4-(3S net hyl am no- pyrrolidine-I|-carbonyl)-phenyl]- 20 am de};

(2R, 4R) - 4- Met hoxy- pyrrolidine-1, 2-di carboxylic acid 1-[(4-chioro-

phenyl )W@rﬂlﬂféij‘)lk-{ PCT/IBO2A4TST

[ 4- (3R- et hyl am no- pyrrolidine-I-carbonyl)-phenyl]-amde);

(2R, 4R) - 4- Met hoxy- pyrrolidine-1,2-dicarboxylic acid I-[(4-chloro

phenyl ) -am de] 2-{

[ 2- f1 uor o- 4- (3R- et hyl ami no- pyrrol i di ne- F2&4r bonyl ) - phenyl | -

Example 82

(2R,4R)-Ethoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-phenyl)-

5 amide] 2-[(2-0x0-2H-[1,3'}bipyridinyl-6'-yl)-amide]
Me
)
°. H 0
¢
N '\g \_/ Nb
HNAO =
Cl

The compound was prepared as generally provided for Examples 28 and
79. MS: APCI (AP+): 482.3 (M)+.
10
Example 83

(2R, 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-{[2-fluoro-4-(6-0x0-6H-pyridazin-1-yl)-phenyl]-amide}
MeQ

15 Cl

Step 1: 2-{4-Amino-3-fluore-phenyl)-2H-pyridazin-3-one.
2-Fluoro-4-iodoaniline (0.5 g, 2.10 mmol) was combined with 2H-
Pyridazin-3-one (0.243 g, 2.53 mmol), Cul (0.06 g, 0.315 mmol), K.CO; (0.32 g,
20  2.31 mmol), and 8-hydroxyquinoline (0.046 g, 0.315 mmol) in DMSO (3mL).



25 am de}; (2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 29 MAY 2006

1-[(4-chl oro- phenyl)-am de] 2-{[4-(3S-ethyl

am no-pyrrolidine-1-carbonyl)-phenyl]-am de);

(2R, 4R XV@WH%‘%y- pyrrolidine-1,2-di carboxylic acid 1-[(RCEHBGYTST
phenyl)-am de] 2-f _

[ 2-fl uoro-4-(3S-ethyl am no-pyrrolidine-|-carbonyl)-phenyl]- 30 am de);

-258-

The mixture was degassed with a stream of argon and then heated at reflux for 23
h before cooling 10 RT. 10% aq. NH,OH and EtQAc were added, and the mixture
was filtered through a plug of layered celite and decolorizing charcoal, eluting
with EtOAc. The filtrate was concentrated under reduced pressure. Purification

5  of the crude product by mpic revealed A (0.16 g, 37%) as a yellow solid. MS:
APCI (AP+): 206.1 (M)+.

Step 2: (2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[2-ﬂuoro-4-(6-oxo-6H-pyridzizin-1-yl)-phényl]-amide}.

10 The compound was prepared as generally provided for Example 28. MS:
APCI (AP+): 486.1 (M)+.

Example 84
15 (2R,4S5)-4-A mino-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-

amide] 2-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-vi)-amide]
HoN

Cl

Step 1: (2R,4R)-toluene-4-sulfonic acid 1-(4-chloro-phenylcarbamoyl)-5-(3-
20 fluoro-2'-methanesulfonyl-biphenyl-4-yicarbamoyl)-pyrrolidin-3-yl ester.
(2R 4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl}-amide] 2-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide] (see
example 17, 0.41 g, 0.77 mmol) was dissolved in 5ml dry DCM, added Et3N
(0.21 mL, 1.54 mmol), DMAP (10 mg, 0.8 mmol), and TsCl (0.16 g, 0.85 mmol).
25  Stirred at ambient temperature overnight. The solution was dissolved in 100ml
EtOAc, washed with 10% citric acid (3x50ml), sat NaHCO3 (3x50mt), brine



(2R 4R) - 4- Met hoxy- pyrrolidine-1, 2-di carboxylic acid 1-[(5-chl oro-

29 MAY 2006

pyridin-2-yl}amde] 2-f [4-(2,5-dihydro-pyrrole-I

- carbonyl ) - phenyl ] -am de); 29 MAY 2006 WD 03/045912 PCT/1802/111757 -49
WO 03/045912 PCT/1B02/04757

10

15

20

25

-259-

(100mi), dried with MgSO4, filtered and concentrated to yield title compound.

(0.54 g, 97%) MS: APCI(AP-): 684.1 (M)-.

Step 2: (2R,4S)-4-Azido-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide].

(2R 4R)-toluene-4-sulfonic acid 1-(4-chloro-phenylcarbamoy})-5-(3-
fluoro-2'-methanesulfonyl-biphenyl-4-ylcarbamoyl)-pyrrolidin-3-yl ester (0.2 g,
0.29 mmo!) was dissolved in 4ml dry DMF under Ar, added sodium azide (0.38
mg, 0.58 mmol) and stirred at 60°C for 6 hours. Tﬁe reaction was cooled, taken
up in 100m] EtOAc, washed with water, sat. NaHCQO3, brine, dried with MgSO4,
filtered and concentrated to yield title compound. (0.155 g, 95%) MS: APCI

(AP4+): 557.0 (M)+.

Step 3: (2R,4S)-4-Amino-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide].

(2R ,48)-4-Azido-pyrrolidine-1,2-dicarbox ylic acid 1 -[(4—chlorq-phcny])-
amide] 2-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide] (0.145 g, 0.26
mmol) was shaken with Raney Nickel (300mg) in 16 mL tetrahydrofuran in a
hydrogen atmosphere under pressure for 3 days. Reaction was filtered and
concentrated. Purified by HPLC and lyophilized pure fractions to yield title
compound. (105 mg, 76%) MS: APCI (AP-): 529.1 (M)-.

Example 85

(2R, 4R)-4-Amino-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-[(3-Mluoro-2’-methanesulf onyl-biphenyl-4-yl)-amide]




(2R 4R) - 4- Met hoxy- pyrrolidine-] 2-dicarboxylic acid 1-[(4-chloic - 29 MAY 2006

phenyl)-am de] 2-{

[ 4- (2, 5-di hydro-pyrrol e-1-carbonyl)-2-fl uoro-phenyl]-am d%;

(2R, 4R) WOWRHI8Y - pyrrol i di ne- 1, 2-di carboxylic acid 1-[ (BCIABBIHTS7
pyridin-2-yl)-amde] 2- ( [4-(2,5-dihydro-pyrrole- |
-carbonyl)-2-fluoro-phenyl]- 5 am de);

(2R, 4R) - 4- Met hoxy- pyrrol i di ne-1, 2-di car box,yéoi_c acid 1-[(4-chloro-

HN, H F
Lo ()
QAVNG
0
HN/&O 0%
Me
cl

The compound was prepared as generally provided for Example 85
substituting (2R,4S)-toluene-4-sulfonic acid 1-(4-chloro-phenylcarbamoyl)-5-(3-
5 fluoro-2'-methanesuifonyl-biphenyl-4-ylcarbamoyl)-pyrrolidin-3-yi ester for
(2R 4R )-toluene-4-sulfonic acid 1-(4-chloro-phenylcarbamoyt)-5-(3-fluoro-2'-
methanesulfonyl-biphenyl-4-ylcarbamoyl)-pyrrolidin-3-yl ester. MS: APCI
(AP+): 531.1 (M)+.

10 Example 86

(2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-[(3-fluoro-2'-sulfamoyl-biphenyl-4-yl)-amide]

F
HO, "
N
[ N> -u% O O
o)
HNAO 0=5.
NH,
Cl

15
The compound was prepared as generally provided for Exampie 17,
substituting 2-(N-rerr-butyl)phenylsulfonamide boronic acid for 2-
(methylthio)benzene boronic acid. MS: APCI (AP+): 533.0 (M.

20



phenyl)-am de] 2-{ [4-(pyrrole-] -carbonyl}phenyl]-am de); 29 MAY 2006

(2R, 4R) - 4- Met hoxy- pyrrolidine-1, 2-di carboxylic acid 1-[(4-chloro
phenyl )-am de] 2-{ [2-fluoro-4-(pyrrole-I|-carbonyl)-phenyl]-amde); 10
(2R, 4R)WO-sm3v0Xy- pyrrol i di ne- 1, 2-di carboxylic acid 1-[ PSTABNGIGS?
pyridin-2-yl}am de) 2-([4-(pyrrole-I-carbonyl)-phenyl]-am de);

(2R, 4R) - 4- Met hoxy- pyrrolidine-1, 2-di carboxylic acid 1-[(5-chloro

-261-

Example 87

(2R)-4-Hydroxyimino-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide]

OH
1 F
N H
N
YO
O\
HN™ ~O O"S\ .
Me
5 : Cl

The compound was prepared as generally provided for Exampie 22. MS:

APCI (AP+): 545.0 M)+.
10 Example 88

(2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-[(3-Muoro-2'-methylsulfamoyl-biphenyl-4-yl)-amide]

F
e
N '\g O Q
o O‘}S
NH
f1e
Cl

15
The compound was prepared as generally provided for Example 86. MS:

APCI (AP+): 547.2 (M.




pyridi n-2-yl }am de] 2-1[2-fluoro-4-(pyrrole-I-carbonyl)-phenyl]-andMfAY 2006
(2R, 4R) - 4- I\/bt hoxy- pyrrolidine-1, 2-di carboxylic acid 1-[(4-chlonr 15
phenyl )-am.d &) )
2- 1] 2- f WRIPE##IE S- £ 1 uor o- 2- oxo- 2H pyri di n-1 -yl ) - phenyl | - BRTERRMHIYTZR 4R) - |
-(4-([ 1 -(4-Chl oro-phenyl carbanoyl ) - 4- met hoxy- pyrrolidine-2-
car bonyl ] -am no) - 3-f | uor o- phenyl ) - 6- oxo- 1, 6-di hydro-pyri di ne-3-car boxylic
acid; (2R 4R)-4-Met hoxy-pyrrolidine-1, 2-g;6qgr boxylic acid 1-[(4-chloro-

Example 89

(2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-phenyl)-
amide] 2-{(2‘-dimelhvlsulfamoyl-3-l‘luoro-biphenyl-4-yl)-amide]

Oo

NMe

HN

Me

5 Cl

The compound was prepared as generalty provided for Example 86. MS:

APCI (AP+): 561.2 (M)+.
10 Example 90

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-pyridin-2-
yl)-amide] 2-[(3-fluoro-2’-methanesuifonyl-biphenyl-4-yl)-amide]

15 Cl

The compound was prepared as generally provided for Example 28,
substituting 3-fluoro-2'"-methanesulfonyl-biphenyl-4-ylamine for 1-(4-amino-3-
fluoro-phenyl)-piperidin-2-one. MS: APCI (AP+): 547.1 (M)+.

20




phenyl ) -ami de] 2- ([ 2-f1 uor o- 4- ( 6- hydr oxy- 2- 0xo- 2H- pyr i di n- 1-yl ) - phefiyfi4Y 2006
20 amde); (2R 4R)-1-(4- { [ 1-(4-Chloro-phenyl carbanoy]) - 4- met hoxy- pyr
“roliding:2- <

car bonyli“f(-?%[}m%')z- 3-f1 uor o- phenyl } 2- oxo- 1, 2- di hydr o- pyri df WE"24 oxy1 i ¢
acid; (2R 4R)-1-(4-{

" [ 1- (4- Chl or o- phenyl car banoyl ) - 4- net hoxy- pyrrolidi ne-2

car bonyl ] - am no) - 3-f | uor o- phenyl ) - 6- OXO0- _ea_

1, 6-di hydro- pyri di ne-2-carboxylic acid ~

Example 91

(2R, 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-[(3-fluoro-2'-sulfamoyl-biphenyl-4-yl)-amide]

Me

) F
Q__ H

N
b aiTve
oN
HN&O O’:S\
NH,
5 Cl

The compound was prepared as generally provided for Example 28,
substituting 4'-amino-3'-fluoro-biphenyl-2-sulfonic acid tert-butylamide for 1-(4-

amino-3-fluoro-phenyl)-piperidin-2-one . MS: APCI (AP+): 549.0 (M.

10
Example 92
(2R,4R)-4-Ethoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-pyridin-2-
yI)-amide] 2-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide]
Me
-
F

° H

{ § N

HN/KO Ojs

© "Me

= N

. I
15 cl

The compound was prepared as generally provided for Example 90,
substituting (2R,4R)-4-cthoxy-pyrrolidine-1,2-dicarboxylic acid 1-terr-butyl ester
for (2R 4R)-4-methoxy-pyrrolidine-1,2-dicarboxylic acid 1-terr-butyl ester. MS:

20 APCI(AP+): 561.1 (M)+.



25 nethyl ester, (2R 4R)-[ | -(4-{ [ 29 MAY 2006
1- (4- Chl or o- phenyl car banoyl ) - 4- net hoxy- pyrrolidi ne-2-

car bonyl.] - am - phenyl } 2, 5- di oxo-i m dazol i di n-4-yl] -ace}| i d;
(2R 4R) {*]39 ‘?’%“%ﬁ (4- Chl or o- phenyl car bamoyl ) - - met hoxy- pyé#ﬁf'ﬁﬁ{"ﬁzﬁb
car bonyl ] - am no} - 3-fl uor o- phenyl ) - 2- oxo- 1, 2- di hydr o- pyri di ne- 3-car boxylic
acid 30 nethyl ester,
-264-

Example 93

(2R,4R)-4-Ethoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-phenyl)-
5 amide] 2-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide]

[—'ME

Ci

The compound was prepared as generally provided for Example 28,
substituting (2R,4R)-4-ethoxy-pyrrolidine-1,2-dicarboxylic acid 1-ferr-butyl ester
10  for (2R,4R)-4-methoxy-pyrrolidine-1,2-dicarboxylic acid 1-zerr-butyl ester. MS:
APCI (AP+): 560.2 (M)+.

Example 94

15 (2R,4R)-4-Ethoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-[(3-Nlvoro-2'-sulfamoyl-bipheny!-4-yl)-amide]

Do
N ..au\g O O
NS0 >

NH
CI

The compound was prepared as generally provided for Example 91,

20 substituting (2R,4R)-4-ethoxy-pyrrolidine-1,2-dicarboxylic acid 1-terz-butyl ester
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(2R, 4R) - 4- Met hoxy- pyrrolidine-1 2-dicarboxylic acid 1-[(4-chloro-
phenyl ) -am de] 2-([2-fluoro-4-(2-o0xo0-3-trifluoronethyl -2H—Pl¥ri din-1-yl)-
WO 13/045912 PCT/IBO2/04757

-265-

for (2R ,4R)-4-methoxy-pyrrolidine-1,2-dicarboxylic acid 1-rerr-butyl ester. MS:
APCl (AP+): 561.1 (M)+.

Example 95

5
(2R,4S)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{{4-chloro-phenyl)-
amide] 2-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide]
Me
’ F
Jol.
N —
N ""\g \_/
O
HN’go oy
Me
Ci
10 The compound was prepared as generally provided for Exampie 28,
substituting (2R,4S)-4-methoxy-pyrrolidine-1,2-dicarboxylic acid 1-ter1-butyl
ester for (2R ,4R)-4-methoxy-pyrrolidine-1,2-dicarboxylic acid 1-rert-butyl ester.
MS: APCI (AP+): 546.0 (M.
15 Example 96

(2R,4R)-4-Fluoro-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide]

g,

.
g \\ 7
O:-S‘Me

HN

Cl
20




phenyl)-am de) ; (2R 4R)-4-Methoxy-pyrrolidine-1, 2-dicarboxylic aci{y MAY 2006
1- [(4 chl oro- 5 phenyl)-am de]
2-
(2

[2 fI 4- hydr oxy- 2- oxo- 2H pyridin-]-yl) - phenyl
R 4R W 39'{‘2,"(2 - (4- Chl or o- phenyl car banoyl ) - 4- net hol'&ww}zﬁgf i'di ne-2 -
-266-

The compound was prepared as generally provided for Example 28,
substituting (2R,4R)-4-ethox y-pyrrolidine-1,2-dicarboxylic acid 1-terr-butyl ester
for (2R,4R)-4-methoxy-pyrrolidine-1,2-dicarboxylic acid 1-rert-butyl ester MS:
APCI (AP+): 534.0 (M)+.

5
Example 97
(2R)-4,4-Difluoro-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-pheny)-
amide] 2-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide]
F F
Fb
N "’\ O
S \
(@}

10 Cl

The compound was prepared as generally provided for Example 28,
substituting (2R)-4-difluoro-pyrrolidine-1,2-dicarboxylic acid 1-tert-buty} ester
for (2R 4R)-4-methoxy-pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester. MS:

15 APCI (AP+): 552.0 (M)+.

Example 98

(ZR,4R}-4-1\4elhoxy—pyrrolidine-l ,2-dicarboxylic acid 2-[(3-flucro-2'-
20 methanesulfonyl-biphenyl-4-y1)-amide] 1-[{4-fluore-phenyl)-amide]




car bonyl ] - am no) - 3-f | uor o- phenyl ) - 6- oxo-], 6-di hydr o- pyri di ne- 2-car bzc?)%/l“l{ %006

acid; (2R 4R)-4-Methoxy-pyn-olidine-1,2-dicarboxylic acid I-[(4-chloro 10
phenyl )‘-,qm' Ly3-{[2-fluoro-4-(2-oxo-5-trifluoronethyl - L= |-y
phenyl ] ¥am @}’;'g(zR, 4R) - 4- Met hoxy- pyrrol i di ne-1, 2- di car gﬂo%x@ﬁ"gﬂéé?d

1-[ (4-chl oro- phenyl)-am de) '
2-([4-(6-cycl opropyl - 2-oxo0-2H pyridin-1-yl)-2-fluoro-pheny I]-

-267-

Me
F

% H
N —
N Ny
Ao ° o

=3,
° Me

HN

The compound was prepared as generally provided for E;cample 28,
substituting 4-flucrophenyl isocyanate for 4-chloropheny! isocyanate. MS: APCI
5 (AP+): 530.2 (M)+.

Example 99

(2R,4R)-4-A cetylamino-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-
10 phenyl)-amide] 2-[(3-fluore-2’-methanesulfonyl-biphenyl-4-yl)-amide]

H
Me?/,u,ﬂ L F
(a] N
[/N; "’\g O Q
o
o &
Me

HN

cl

The compound was prepared as generally provided for Example 84. MS:
APCI (AP+): 573.2 (M)+.
15




amde}; 15 (2R 4R)-]-(4-{ 29 MAY 2006
[1-(4-Chlorv-phenyl car banoyl ) - 4- met hoxy-pyrrolidine-2 -

car bony{vkvﬁ;pé )?% 3-fluoro-phenyl } 6- oxo-1, 6-di hydro- pyri gfl x@i ‘poxyl ic

aci d (2R 4R) - 4- Met hoxy- pyrroI|d| ne- | ,2- oxylic acid I
-[(4-chl oro- phenyl)-am' de]
2-{[4- (3, 3-di net hyl - 2- oxo-azetidin-1-yi)-phenyl]-am de};

-268-

Example 100

(2R,4R)-4-Methanesulfonylamino-pyrrolidine-1,2-dicarboxylic acid 1-[(4-
chloro-phenyl)-amide] 2-[(3-fluero-2'-methanesulfonyl-biphenyl-4-yl)-amide]

H
Me s-'N
o’“

\(

HN

The compound was prepared as generally provided for Example 84. MS:
APCI (AP+): 609.2 (M)+.

10 Example 101

(2R,485)-4-(1H-Tetrazol-5-yl)-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[2-fluore-4-(2-oxo-piperidin-1-yl)-phenyl}-amide}

!N
F

HN‘%__) H 0

N
N ‘\( N\b
o
HN™ ~0O
c!

15
The compound was prepared as generally provided for Example 28. MS:
APCI (AP+): 527.2 (M)+.




20 (2R 4R) - 4- Met hoxy- pyrrolidine-1, 2-di carboxylic acid I-[(4-chl or ¢° MAY 2006
pz)h?[]gllzl-am'de]Af 7 7H t hi [ 2, 3-c] i di n-6-yl)-ph 1 de)

- -fl uoro-4-(7-oxo- i eno[ 2, 3-c] pyridin-6-yl)-phenyl]-_am de);

(2R, 4R) WO NEYXy - pyrrol i di ne- 1, 2-di carboxylic acid 1-[ (%’%Pﬁ"&’f'ﬁ’-ﬂ

phenyl)-am de] 2-f [2-fluoro-4-(2-oxo0- | -aza-spiro[4.5]dec-1
-yl)-phenyl]-amde) ; 25 (2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic
acid 2-f [4-(3-benzoyl-2 -260-

Example 102

(2R,4S5)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-phenyl)-
amide] 2-{[2-fluore-4-(2-oxo-piperidin-1-vl)-phenyi}-amide)

Me—C, : £ o
2 ) " \g "’b
o

H

5 ci

The corﬁpound was prepared as generally provided for Example 28,
substituting (2R,45)-4-methoxy-pyrrolidine-1,2-dicarbox ylic acid 1-terr-butyl
ester for (2R,4R)-4-methoxy-pyrrolidine-1.2-dicarboxylic acid 1-zert-butyl ester. .
10 MS: APCI(AP+): 489.2 (M)+.

Example 103
(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-

15 amide] 2-{[2-fluoro-4-(2-methyl-imidazol-1-yl)-phenyl}-amide}
Me—Q, F

i

The compound was prepared as generally provided for Example 28,
substituting 2-Fluoro-4-(2-methyl-imidazol-1-yi}-phenylamine for 1-(4-amino-3-
20  fluoro-phenyl)-piperidin-2-one. MS: APCI (AP+): 472.2 (M)+.




ox0-2H pyridin-] -yl)-2-fluoro-phenyl]-anide) | -[(4-chlor 29 MAY 2006
o- phenyl)-am de]; (2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{

[ 4-(3- acetyl sul fanoyl - 2- oxo-2H pyridin-1-y]}2-fluoro-phenyl)-am de}

1- [ (4- CWD®BE459heny! ) - ami de] ; 30 PCTABO2I04757

(2R 4R) - 4- Met hoxy- pyrrolidine-1, 2-dicarboxylic acid |I-[(4-chloro-
phenyl)-am de] 2-{[2-fl uoro-4-(2-o0xo-thiazolidin-3-yl)phenyl]-am de);

-270-

Example 104 r

(2R, 4R)-4-Cyano-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-{[2-fluoro-4-(2-oxo-piperidin-1-yl)-phenyl]-amide}

N
N

. H d o
Fasssecll

The compound was prepared as generally provided for Example 28
substituting substituting (2R,4R)-4-cyano-pyrrolidine-1,2-dicarboxylic acid 1-tert-
butyl ester for (2R,4R)-4-methoxy-pyrrolidine-1,2-dicarboxylic acid 1-rerr-butyl

10  ester. MS: APCI(AP+): 484.2 (M)+.

Example 105

(2R,4R)-4-(1H-Tetrazol-5-yl)-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
15 phenyl}-amide] 2-{[2-I'luoro-4-(2-oxo-piperidin-l-yl)—phenyl]-amide_}

The compound was prepared as generally provided for Example 104. MS:
APCI (AP-): 525.3 (M)-.
20
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(2R, 4R) - 4- Met hoxy- pyrrolidi ne-12-di carboxylic acid 1-[(4-chloro-
WO 03/045912 PCT/IBO2/04757

271

Example 106

(2R,4R)-4-Trifluoromethyl-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{["-ﬂuoro-d-(2-oxo-piperidin-]-vl)-phenvl]-amide}

©¢>

N ™
N
5 ct
The compound was prepared as generally provided for Example 28,
(2R ,4R)-4-triflucromethyl-pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester for
{2R,4R)-4-methoxy-pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester.. MS:
10  APCI (AP+): 527.2 (M)+.

Example 107

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
15 amide] 2-[(2'-cyano-3-fluoro-biphenyl-4-yl)-amide]

'o

Q,

HN

cl

The compound was prepared as generally provided for Example 1,
substituting 2-cyanobenzene boronic acid for 2-(methylthio)benzene boronic acid.
20 MS: APCI (AP+): 493.3 (M)+.




phenyl ) -ami de] 2-)[2-fl uoro- 4- (3- net hyl - 2- oxo- pi peri di n- 1- yl ) - phenyt’[AY 2006
am de); (2R 4R)-4-Met hoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl ) - am de% 2-112-fl uoro- 4- (2- oxo- 3-sul fanoyl - 2H pyri din-1 -yl )!_- phenyl ]

- 5 am WY YNHSH2AR) - 4- Met hoxy- pyrrol i di ne- 1, 2- di car boxy! !’%T’é'?:'lzé“ S7

1-[ (4-chioro- phenyl)-am de]

2-([4-(2,5-di oxo-2, 5-di hydro-pyrrol -1-yl)-phenyl]-am de);

-272-

Example 108

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-[(2'-aminomethyl-3-

5 fluoro-biphenyl-4-yl)-amide] 1-[(4-chloro-phenyl)-amide]
Me
) F NH
Q ; 2
HN/KO
Cl

The compound was prepared as generally provided for Example 107. MS:
APCI (AP+). 497.3 (M)+.

10
Example 109
(2R,4R)-4'-{[1-(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2-
carbonyl}-amino}-3'-fluoro-biphenyl-2-carbexylic acid methyl ester
Me
o’._ H R O OiMe
! } N
A o
HN™ O
15 cl

The compound was prepared as generally provided for Exampie

107. MS: APCI(AP+): 526.2 (M)~

20  General Procedure for Example 110




(2R, 4R) - 4- Met hoxy- pyrrol i di ne- 1, 2- di carboxyl i ¢ aci d 2- 1[ 4- ( 3- ami no-2 MAY 2006
oxo-2H-pyridin-1-yl)-2-fluoro-phenyl]-am de} 1-[(4-chloro-phenyl)-am de];
10 (2R, 4R) - 4- Met hoxy- pyrrolidine-1, 2-di carboxylic acid I-[(4-chl oro-

pheny| wanieepi2- { [ 2-fl uoro- 4- (2- oxo- 3- phenoxy 2H- pyri BEWIBAIMTSIpheny| | -

am de}; (2R 4R)-4-Met hoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-

2273-

w! HaN—A
\L / 2 ;«0_ \[\ / vrramem . X
VA $ NLi\rrN
o

EtgN 2 C, c A
CTE S YL e Y Y,
E1N/THF ?
1 3 4
(CH3)3SIOK
THF

W
H o4 H NHGG, H 4 H
R N AN N,
Ca \A 3 c T A
\g, (0] ,k o]

P, DIEA o}
GoGN O PYBODMFD € HO O

5  Synthesis of 3: The carboxylic acid (1), aniline or amine (2), EEDQ, and

triethylamine are heated at reflux in chloroform to produce 3.

Synthesis of 4: A solution of compound 3, TFA, and DCM is stirred at room

temperature for 1h and then concentrated under reduced pressure. The resulting
10 oil is dissolved in THF and cooled 10 0 °C followed by the addition of

triethylamine or N, N-diisopropylethylamine (DIEA) and the appropriate

isocyanate to produce compound 4.

Synthesis of 5: To solution of compound 4 in THF is added potassium

15 wimethylsilanolate and is stirred at room temperature overnight to produce 5.

Synthesis of 7: To solution of compound 5 in DMF is added N,N-
diisopropylethylamine, PyBOP, and NHG, G and is stirred at room temperature
ovemight to produce 7.
20
' Example 110




i 29 MAY 2006
phenyl ) -am de]
2-1[4- (2, 2-di net hyl - 5- oxo-pyrrolidin-I|-yl)-2-fluoro-phenyl]- 15 am de);

(2R, 4R) 4 y-pyrrolidine-1,2-dicarboxylic acid 1-[(4- Qr o-

phenyl) w%h%&e‘??é #C%M;cnzmns-;

2-1[ 2-fluoro-4-(3-nitro-2-o0x0-2H pyridin-1-yl)-phenyl]-am de);

(2R, 4R)-1-(4- { [ 1-(4-Chloro-phen yl carbanoyl)-4net hoxy-pyrrolidine-2

car bonyl ] - am no} - 3-fl uor o- phenyl ) - 2- oxo- 1 % di hydr o- pyri di ne- 3-carboxylic

aci d -274-
{(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[{4-chloro-phenyl)-

amide] 2- {{4-(2,5-dihydro-pyrrole-1-carbonyl)-phenyl]-amide}

Me
C,

Cl

5 Step 1: (2R, 4R)-4-Hydroxy-pyrrolidine-2-carboxylic acid methyl ester (1).
Cis-4-Hydroxy-D-proline (15 g, 115 mmol} was suspended in 150 mL

anhydrous methanol under an argon atmosphere, then cooled to 0°C before
bubbling in HC] gas for 15 minutes. The solution gradually became homogenous.
The argon and HC! gas lines were removed and the solution was refluxed for 4h.

10 The solution was cooled and then concentrated under reduced pressure. The crude
material was redissolved in 100 mL methano! and diethyl ether was added until a
precipitate formed. The precipitate was filtered off, washed with diethy) ether,
and dried in vacuo overight to give 1 (20 g, 95%) as a white solid. MS: APCI

(AP+): 146 (M)+.

15 )
Step 2: (2R,4R)-4-Hydroxy-1-trityl-pyrrolidine-2-carboxylic acid methyl

ester (2).
Into a solution of 1 (10 g, 55 mmol) in anhydrous CHCI3 (100 mL) was
added triethylamine (19 mL, 138 mmol) and triphenyimethyl chloride (14.5 g, 52
20  mmol). The mixture was stirred at RT for 3d before concentrating and
redissolving in EtOAc. The solution was washed sequentially with 10% aq. citric
acid, water, and brine before drying over MgSO, and concentrating under reduced

pressure to give 2 (20 g, 100%) as a yellow solid.

25  Step 3: (2R,4R)-4-Methoxy-1-trityl-pyrrolidine-2-carboxylic acid methyl
ester (3).




20 ten-butyl ester; (2R 4R)-4-Methoxy-pyrrolidine-I2-dicarboxylic ALMAY 2006
| -[(4-chl oro- phenyl)-am de]

2-1[ 4-( - dj -pyrrolidin-I-yl)-phenyl]-am de};

(2R 4R)%Z’-5‘ﬁg'f‘%>9<y- pyrrolidine-1,2-di carboxylic acid 2-f {G/B0204757

benzot hi azol - 2-y1- 2- oxo- 2H pyri di n- 1-yl ) - 2- cuor o- phenyl ] - am de)
1-[(4-chloro- 25 phenyl)-am de];

-275-

Into a solution of 2 (5.71 g, 14.7 mmol) in anhydrous DMF (20 mL) and
anhydrous THF (20 mL) was added Mel (3.67 mL, 58.9 mmol). The solution was
cooled to 0°C in an ice bath and NaH (0.766 g, 19.2 mmol) was added in one
portion. The mixture was stirred at RT for 26h before adding EtOAc and washing

5  sequentially with water and brine. The organic layer was dried over MgSOQ, and
concentrated under reduced pressure. Purification of the crude material by flash

chromatography revealed 3 (4.67 g, 79%) as a white solid.

Step 4: (2R,4R)-4-Methoxy-pyrrolidine-2-carboxylic acid methyl ester (4).

10 To a flask containing 3 (4.67 g, 11.6 mmol) was added a solution of
CH.Cl» (27 mL), water (0.3 mL), and TFA (3.0 mL, 38.9 mmol). The solution
was stirred at RT for 3h before concentrating under reduced pressure o reveal
impurc 4. MS: APCI (AP+): 160.1 (M)+.

15 Step 3: (2R;4R)- 4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl
ester 2-methyl ester (5).

Into a solution of 4 (1.85 g, 11.6 mmol) in CH2Cl; (20 mL) was added
triethylamine (6.49 mL, 46.5 mmol), di-tert-butyl dicarbonate (5.08 g, 23.3
mmol), and dimethylaminopyridine (0.142 g, 1.16 mmol). The mixture was

20  stirred at RT for 22h before concentrating under reduced pressure and redissolving
in EtOAc. The solution was washed sequentially with 10% aq. citric acid and
brine before drying over MgSQO, and concentrating under reduced pressure. The
crude material was purified by flash chromatography to reveai 5 (2.54 g, 84%
over two steps) as a yellow solid. MS: APCI (AP+): 260.1 (M)+.

Step 6: (2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl
ester (6).
Into a solution of 5 (2.54 g, 9.80 mmol) in acetonitrile (20 mL) was added
water (20 mL) and LiOH'H-0 (1.64 g, 39.2 mmol). The mixture was stirred at RT
30 for 28h before removing the acetonitrile under reduced pressure. EtOAc was
added to the residue that was then washed with IN HCl. The aqueous layer was

extracted with additional EtOAc and the combined organic layers were washed




(2R, 4R) - 4- Met hoxy- pyrrol i di ne- 1, 2-di carboxyl i ¢ acid 2-{ [4-(3-am nd414Y 2006
di net hyl - 2- oxo- 2H pyridi n-1-yl)-2-fl uoro-phenyl]-am de}

| -[ (4-chl oro-phenyl)- am de]; }

(2R, 4R) WRRHURYRY  pyrroli dine- 1, 2-di carboxylic acid 1-[ (ACER$BM4"S50
phenyl)-am de) 2-{

[ 4- (3-di et hyl am nonet hyl - 2- oxo- 2H pyridi n-1-yl)-2-fl uoro- phenyl]-am de};
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with brine and dried over MgSO,. The solution was concentrated under reduced
pressure to reveal 6 (2.16 g, 90%) as a white solid. MS: APCI (AP-): 244.1 (M)-.

Step 7: (2R,4R)-4-Methoxy-2-(4-methoxycarbonyl-phenylcarbamoyl)-
5  pyrrolidine-1-carboxylic acid tert-butyl ester (7).

Into a solution of 6 (8.11 g, 33.0 mmol) in CHCl, (200 mL) was added 4-
amino-benzoic acid methyl ester (5.00 g, 33.0 mmol), EEDQ (9.81 g, 39.6 mmol),
and triethylamine (6.9 mL, 49.6 mmol). The solution was stirred at reflux for 19h
before cooling to RT and adding EtOAc. The solution was wasl;cd sequentially

10  with 1N HCI, 0.1N NaOH, water, and brine, before drying over MgSQO4 and
concentrating under reduced pressure to give 7 (12.50 g, 100%). MS: APCI
(AP+): 379.3 (M)+, (AP-): 377.3 (M)-.

Step 8: (2R,4R)-4-[(4-Methoxy-pyrrolidine-2-carbonyl)-amino]-benzoic acid
15  methyl ester (8).
Into a solution of 7 (12.5 g, 33.0 mmol) in anhydrous CHaCl; (70 mL) was
added TFA (20 mL). The solution was stirred at RT overnight before

concentrating under reduced pressure to give 8 (9.19 g, 100%).

20 Step 9: (2R,4R)-4-{[1-(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2-

carbonyl}-amino)-benzoic acid methyl ester (9). .
Into a solution of 8 (9.19 g, 33.0 mmol) in anhydrous THF (200 mL.) at

0°C was added N,N-diisopropylethylamine (DIEA) (28.7 mL, 165 mmol) and 4-
chlorophenyl isocyanate (5.07 g, 33.0 mmol). The solution was stirred at RT

25  ovemnight before concentrating under reduced pressure. The crude material was
purified on a silica gel column eluted with 10% moving to 50% EtOAc in
hexanes. Combined and concentrated pure fractions. Remaining EtOAc was
azeotroped off with acetonitrile and was lyophilized from acetonitrile / water to
give 9(13.37 g, 94%) as a solid. MS: APCI{AP+): 432.1 (M)+, (AP-): 430.1

30 (M)
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(2R 4R) - 4- Met hoxy- pyrrol i dine-1, 2-di carboxylic acid 2-([4-(3 -
am none llb’z'aggoéo- 2H pyridin-1-yl)-2-fl uoro-phenyl]-am dl?C’}lllllllllNTS?

-[(4-ch

1o

15

20

-277-

Step 10: (2R,4R})-4-{[1-(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-
2-carbonyl}-amino}-benzeic acid (10).

Into a solution of 9 (3.0 g, 6.94 mmo!) in THF (50 mL) was added
potassium trimethylsilanolate (3.85 g, 27.3 mmol). The solution was stirred at RT
for 48h before concentrating under reduced pressure and adding EtOAc. The
solution was washed sequentially with 1N HCI, and brine, before drying over
MgS0, and concentrating under reduced pressure 1o give 10 (2.9 g, 100%). MS:
APCI(AP+): 418.1 (M)+, (AP-): 416.1 (M)-.

Step 11: (2R,4R)-4-Methoxy-pyrrolidine-1,2.dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[4-(2,5-dihydro-pyrrole-1-carbonyl)-phenyl}-amide} (11).

Into a solution of 10 (0.25 g, 0.589 mmol) in DMF (3 mL) was added N,N-
diisopropylethylamine (DIEA) (0.4 mL, 2.32 mmol), PyBOP (0.34 g, 0.653
mmol), and 3-pyrroline (0.09 mL, 1.19 mmol). The solution was stirred at RT for
19h and EtOAc added. The solution was washed sequentially with 1N HCI,
saturated NaHCO;, water, and brine, before drying over MgSO, and concentrating
under reduced pressure. The crude material was purified on a silica gel column
eluted with 20% EtOAc in hexanes moving to 1% MeOH in EtOAc. Combined
and concentrated pure fractions. Remaining EtOAc¢ was azeotroped off with
acetonitrile and was lyophilized from acetonitrile / water to give 11 (0.116 g,
41%) as a solid. MS: APCI (AP+): 469.2 (M)+, (AP-): 468.1 (M)-.
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General Procedure for Example 111

H
0 Oxalyt chioride
CH.Cl,

DMF (catalytic)

. 2(? MAY 2006
acl

ROl @™ 9

N2 | X nNH2
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CH,Cl 0
2 EtN
2) H,, RaNi THF
0
4
EEDQ, EigN
CHCly
1
H
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NCO E?( _NG,G2
EtaNfTHF O

Synthesis of 2: The carboxylic acid (1) is converted to the acid chloride (2) upon

treatment with oxaly! chloride and DMF (catalytic) in dichloromethane.

Synthesis of 3: To the acid chloride (2) in dichloromethane is then added

10

NHG; G- and triethylamine in dichloromethane. Alternatively NHG,G:can be

coupled directly to the carboxylic acid with addition of PyBOP and N,N-

diisopropylethylamine in DMF. Reduction of the nitro group to the corresponding

aniline is readily achieved with a transition metal such as palladium on carbon or

Raney nickel and hydrogen to give 3.

15

Synthesis of 5: The carboxylic acid (4), aniline (3), EEDQ, and triethylamine are

heated at reflux in chloroform to produce 3.

Synthesis of 6: A solution of compound §, TFA, and DCM is stirred at room

20

temperature for 1h and then concentrated under reduced pressure. The resulting




ester, 10 (2R 4R)-4-Methoxy-pyrrolidine- |,2-dicarboxylic acid  2%MAY2006
1-[(4-chloro - phenyl)-am de]

2-({4-[ (é) l.epent anecar bonyl - am no) - 2- 0zo- 2H pyri di n- 1; = <

5t aor ¥ s ey (2R 4R) - 4- Mot hoxy- pyr ol i di ne- 'iﬁw'é’]-'%ﬂ’é'é?’goxyl i c
acid 2-{ [4-(5-am no- 3- '

nmet hyl - 2- oxo- 2H pyridi n-]-yl)-2-fl uoro-phenyl]-am de} 1-[(4-chloro-
phenyl ) - -279.

oi] is dissolved in THF and cooled to 0 °C followed by the addition of
triethylamine or N,N-diisopropylethylamine (DIEA) and the appropriate

isocyanate to produce compound 6.
5 Example 111

(2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[{4-chloro-phenyl)-
amide] 2-[(4-dimethylcarbamoyl-2-fluoro-phenyl)-amide]

E
oW
N "
— e
HN/KO ';’:m
e

Cl

10 Step 1: (2R,4R)-4-hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester
(1).
Cis-4-hydroxy-D-proline (15 g, 114 mmol) was dissolved In 150 mL of
THF/ H70 (2:1), added 2M agueous NaOH solution (86 mL, 172 mmol),

followed by Boc2O (27 g, 126 mmol). Reaction was stirred at ambient

15  temperature overnight. The solution was acidified with 10% citric acid then '
extracted with EtOAc (2x250 mL), washed with water, brine, dried organics with
MgSQy, filtered and concentrated to give 1 (16 g, 61%) APCI (AP-): 230.1 (M-

H).

20  Step 2: (2R,4R)-4-(tert-butyl-dimethyl-silanyloxy)-pyrrolidine-1,2-
dicarboxylic acid 1-tert-butyl ester (2).
(2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarbox ylic acid 1-zert-butyl ester
(16 g, 69 mmol) was dissolved in 100 mL DMF, added imidazole (12 g, 173
mmol), dimethylaminopyridine (0.85 g, 6.9 mmol), and ters-butyldimethylsilyl

25  chloride (12.5 g, 83 mmol). Stirred at ambient temperature overnight, dissolved in




15 ami de]; (2R, 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 29 MAY 2006

]-[(4-chl oro- phenyl)-am de] 2-({
2-fluoro-4-[2-o0xo0-3-(pyridin-4-ylcarbanoyl)-2H pyridin-I- _yl]-phenyl
} - ani deO &'H?‘zﬂﬂ) - 4- Met hoxy- pyrrol i di ne-1, 2-di car boxyl i c"ﬁ%’i'%l'z"""-"’y
1-[(4-chloro- 20 phenyl)-am de] 2-f

[4-(3,5-dichloro-2-o0x0-2H pyridin-I-yl)-2-fluoro-phenyl]-

-280-

350 mL EtOAc, washed with 10% citric acid (3x200 mL), water (2x200 mL),
brine, dried with MgS0y, filtered, and concentrated to give 2 (20 g, 84%) APC1

(AP-): 344.2 (M-H)".

5 Step 3: 3-Fluoro-4-nitro-benzoyl chloride (3).
Into a solution of 3-fluoro-4-nitro-benzoic acid (4.0 g, 21.6 mmol) in
anhydrous CH.Cla (200 mL) at 0°C was slowly added oxalyl chloride (2.45 mL,
28.0 mmol) and a drop of DMF. The solution wasstirred and allowed to warm to
RT overnight before concentrating under reduced pressure 1o give 3 (4.39 g,

10 100%).

Step 4: 3-Fluoro-N,N-dimethyl-4-nitro-benzamide (4).
Into a solution of 3 (1.50 g, 7.36 mmol) in CH2Cl» (30 mL) at 0°C was
added triethylamine (1.5 mL, 10.9 mmol) and dimethylamine 40% in water (0.83
15 mL, 7.36 mmo)) dropwise. The solution was stirred and allowed to warm to RT
overnight before concentrating under reduced pressure and adding EtOAc. The
solution was washed sequentially with saturated NaHCOs, water, and brine,
before drying over MgSOj, and concentrating under reduced pressure 1o give
impure 4 (0.78 g, 50%). MS: APCI (AP+): 213.1 (M1, (AP-): 212.1 (M})-.
20
Step 5: 4-Amino-3-fluoro-N,N-dimethyl-benzamide (5).
To a Parr apparatus was added 4 (0.78 g, 3.67 mmol), Raney nickel (1.2
g), and THF (50 mL). The vessel was sealed under a hydrogen atmosphere and
shaken under pressure at room temperature for 15h. The vessel was then
25  depressurized and the solids filtered off, washing with THF. The filtrate was

concentrated under reduced pressure to give impure 5 (0.66 g, 100%). MS: APCI
(AP+): 183.1 (M), (AP-): 181.0 (M)-.

Step 6: (2R,4R)-4-(tert-Butyl-dimethyl-silanyloxy)-2-(4-dimethylcarbamoyl-
30 2-fluoro-phenylcarbamoyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (6).
Into a solution of 2 (1.25 g, 3.61 mmol) in CHCl3 (25 mL) was added 5
(0.66 g, 3.61 mmol), EEDQ (1.07 g, 4.32 mmol), and triethylamine (0.74 mL,




am de); (2R 4R)-4-Methoxy-pyrrolidine-12-dicarboxylic acid 29 MAY 2006
2-([4-(3-am no-5- brono-2-oxo0-2H pyridin-1-yl)-2-fluoro-phenyl]-am de}
1-[ (4-chl oro-phenyl)- amde]; 25
(2R, 4R) WAREURYRy - pyrr ol i di ne- 1, 2-di carboxyl i ¢ acid 1- [ (ATEHHPES
phenyl } am de]
2-1[ 4- (3-cyano- 2- oxo- 2H pyridin-1-yl)-2-fl uoro-phenyl]-am de);
-281-

5.33 mmo!). The solution was stirred at reflux for 19h before cooling to RT and
adding EtOAc. The solution was washed sequentially with 1N HCI, 0.1N NaOH,
water, and brine, before dry'ing over MgSQ, and concentrating under reduced
pressure. The crude material was purified on a silica gel column eluted with 20%

5 moving to 50% EtOAc in hexanes. Combined and concentrated pure fractions. to
give 6 (0.33 g, 18%). MS: APCI (AP+): 510.3 (M)+, (AP-): 508.4 (M)-.

Step 7: (2R 4R)-4-Hydroxy-pyrrolidine-2-carboxylic acid (4-
dimethylcarbamoyl-2-fluoro-phenyl)-amide (7).

10 Into a solution of 6 (0.33 g, 0.647 mmol) in anhydrous CH,Cl; (10 mL)
was added TFA (2 mL). The solution was stirred at RT for 4h before

concentrating under reduced pressure to give 7 (0.19 g, 100%).

Step 8: (2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-

15  phenyl)-amide] 2-[(4-dimethylcarbamoy}-2-fluoro-phenyl)-amide] (8).
Into a solution of 7 (0.19 g, 0.643 mmol) in anhydrous THF (10 mL) at

0°C was added N,N-diisopropylethylamine (DIEA) (0.56 mL, 3.21 mmol) and 4-

chiorophenyl isocyanate (0.09% g, 0.643 mmol). The solution was stirred at RT

overnight before concentrating under reduced pressure. Crystallized from EtOAc
20  in hexanes and filtered to give 8 (0.12 g, 43%) as a solid. MS: APCI (AP+):

4492 (M)+, (AP-): 447.1 (M)-.

Example 112

25 (2R ,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chioro-phenyl)-
amide] 2-{[4-(pyrr0lidine-l-carhonyl)-phenyl]-amide}




(2R, 4R) - 4- Met hoxy- pynr ol i di ne-], 2-di carboxylic acid 1-[(4-chloro 29 MAY 2006

phenyl)-am de] 2-([4-(3-cyano-2-o0xo0-5-phenyl -2H pyridin-1-yl)-2-fluoro-
phenyl ] - am del' 30 (2R 4R) - 4- Met hoxy- pyrrolidine-1, 2-di carboxylic acid
1- [ (4- AP YRenyl ) - ani de] PCT/IBO2/MTST
2-([4-(3-ethyl-6-nethyl-2-o0xo0-2H pyridin-1-y))-2-fluoro-phenyl]- am de);

-282-
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The compound was prepared as generally provided for Example 111. MS:
APCI (AP+): 457.1 (M)+, (AP-). 455.1 (M)-.

Example 113

Pyrrolidine-l,2-dicarboxylié acid 1-{(4-chloro-phenyl)-amide] 2-{[4-
(pyrrolidine-1-carbenyl)-phenyl]-amide}
H

<

o

10 Cl

The compound was prepared as generally provided for Example 111. MS:
APCI (AP+): 441.1 (M)+, (AP-): 439.1 (M)-.

15 Example 114

(2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chioro-phenyl)-
amide] 2-{[4-(2-methyl-pyrrolidine-1-carbonyl)-phenyl]-amide}




29 MAY 2006 WD 03/1145912 PCT/ 1B112/ 114757 -53 29 MAY 2006
(2R, 4R) - 4- Met hoxy- pyrrolidine-I,2-dicarboxylic acid 1-[(4-chloro-

henyl ) -am de] 2-([4-(3-cyano-4-di net hyl am no-2-oxo0-2Hpyridi n-1-yl)-2-
g Y )wo 03/045]')12 (L4 Y Y %%TIIBUZIII-&TSy )
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The compound was prepared as generally provided for Exampie 111. MS:
APCI (AP+): 471.2 (M)+, (AP-): 469.2 (M)-.

Example 115

(2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-{[4-(ethy}-methyl-carbamoyl)-phenyl]-amide}

10
HO,

M
() N 0
R (O~
HN™ 0 < Me

Me

Cl

The compound was prepared as generally provided for Example 111. MS:
APCI (AP+}): 445.2 (M)+, (AP-): 443.1 (M)-.
15
Example 116

(2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-[(4-dimethylcarbamoyl-phenyl)-amide]




f1 uor o- phenyl ]-ami de) ; (2R 4R)-4- Met hoxy-pyrrolidi ne-], 2-di car boxyd%MAY 2006
acid 1-[(4-chloro 5 phenyl)-am de]
2-([2-fluoro-4-(4-nethyl-3-nitro-2-oxo0-2H pyridin-]-yl)-phenyl]- amde };
(2R, 4R) WO WHHRYRY - pyrrol i di ne- 1, 2-di carboxylic acid 1-[ (RCTHBIR/EIST

phenyl ) -am de]

2-([2-fluoro-4-(5-nitro-2-oxo0-3-trifluoronethyl-2H pyridin-1-yl)-

-284-
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The compound was prepared as generally provided for Exampie 111. MS:
APCI (AP+): 431.1 (M)+, (AP-): 429.1 (M)-.

Example 117
(2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarbexylic acid 1-{(4-chlore-phenyl)-

amide] 2-{[4-(2R-methyl-pyrrolidine-1-carbonyl)-phenyl}-amide}
HO,

10 Cl

The compound was prepared as generally provided for Example 111. MS:
APCI (AP+): 471.2 (M)+, (AP-): 469.2 (M)-.

15 Example 118

(2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-{[4-(2S-methyl-pyrrolidine-1-carbonyl)-phenyl}-amide}




phenyl]-am de}; 10 (2R 4R)-4-Met hoxy-pyrrolidine-1, 2-di carboxylic LNAY 2006
2-([4-(5-am n (>-6-
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1-[ (4- W0 03/0d5pHenyl ) - ani de] ; PCT/IBO2MMTST
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The compound was prepared as generally provided for Example 111. MS:
APCI (AP+): 471.2 (M)+, (AP-): 469.2 (M)-.

Example 119

(2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-{[2-luoro-4-(pyrrolidine-1-carbonyl)-phenyl}-amide}

HQ;[J‘_:'"M\EN\:@\{JO
N0 Q

10 Ci

The compound was prepared as generally provided for Example 111. MS:
APCI (AP+): 475.2 (M), (AP-): 473.1 (M)-.

15 Example 120

(2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-{{4-{pyrrolidine-1-carbonyl)-2-pyrrolidin-1-yl-phenyl]-amide}




15 ami de]; (2R, 4R)-4- Met hoxy- pyrroli di ne-12-di carboxylic acid 29 MAY 2006

2-{[ 4- (3- car banoyl -

2- 5- t hyl - 2H d 1)-2-fl henyl
1 (4 MORMBRET ) o el (2R 4R 5. Bromo- 1 - (4. ([ FCTBITS
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pyrrolidine-2-carbonyl]-am no)-3-fl uoro-phenyl)-2-oxo-
1, 2-di hydr o- pyri di ne- 3- 286
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The compound was prepared as generally provided for Example 111. MS:
APCI (AP+): 526.2 (M)+, (AP-): 524.3 (M)-.

5 Example 121

(2R,4R)-4-{[1-(4-Chloro-phenylicarbamoyl)-4-hydroxy-pyrrolidine-2-
carbonyl]-amino}-3-pyrrolidin-1-yl-benzoic acid methyi ester

cl
10
The compound was prepared as generally provided for Example 111. MS:
APCI (AP+): 487.2 (M)+, (AP-): 485.2 (M)-.

Example 122
15
(2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 2-{[4-(azetidine-1-
carbonyl)-phenyl]-amide} 1-[(4-chloro-phenyl)-amide}



cat: boxylic acid isobutyl ester, 29 MAY 2006
(2R, 4R) - 4- Met hoxy- pyrrolidine-1, 2-di carboxylic acid 2-([4-(3-chl oro-2-
oxo0-5-trifluoronethyl-2H pyridin-1-yl)-2-fluoro-phenyl]-am de)

1- [ (4- WO ¥BS9Bhenyl ) - ani de]; 25 PCT/IBO2/04757

(2R 4R) - 4- Met hoxy- pyrrolidine-1, 2-di carboxylic acid 2-([4-(3-brono-5-

chl or o- 2- oxo- 2H pyridi n-1-yl)-2-fl uoro-phenyl]-am de)

1-[ (4-chl or o- phenyl }

-287-

c

The compound was prepared as generally provided for Exiimple I1lo.
MS: APCI (AP+): 443.2 (M)+, (AP-): 441.1 (M)-.

Example 123

(2ZR,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-pyridin-2-
yl)-amide] 2-{{2-fluoro-4-(pyrrolidine-1-carbonyl)-phenyl}-amide}

HO, R
i}"'\g "@ﬁ
N
/N N o] G

s

10 o]

The compound was prepared as generally provided for Example 111.
Formation of the 5-chloro-pyridin-2-yl moiety can be found in Example 26. MS:
APCI (AP+): 476.2 (M)+, (AP-): 474.2 (M)-.
15
Example 124

(2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(S-chloro-pyridin-2-
yl)-amide] 2-{[4-(pyrrolidine-1-carbonyl)-phenyl}-amide}



am de]; (2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 29 MAY 2006
2-([4-(5-brono-3- nitro-2-oxo-2Hpyridin-]-yl)-2-fluoro-phenyl]-am de)

1-[(4 Cwoocgs(f)ch?t)h]%nyl )- 30 amide]; 29 MAY 2006 VO 03/ 114594, o\ 0757
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The compound was prepared as generally provided for Exampie 111.
Formation of the 5-chloro-pyridin-2-yl moiety can be found in Exampie 26. MS:
5  APCI(AP+): 458.2 (M)+, (AP-): 456.2 (M)-.

Example 125
(2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-pyridin-2-

10 ybh-amide] 2-[(4-dimethylcarbamoyl-phenyl)-amide]
HO,

The compound was prepared as generally provided for Example 111.
Formation of the 5-chloro-pyridin-2-yl moiety can be found in Example 26. MS:
15  APCI(AP+): 432.1 (M)+, (AP-): 430.1 (M)-.

Example 126

(2R,4R)-4-{[1-(4-Chloro-phenylcarbamoyl)-4-hydroxy-pyrrolidine-2-

20 carbonyl]-amino}-3-dimethylamino-benzoic acid methyl ester



54 PCT/ 1802/ 114757 (2R, 4R) - 4- Met hoxy- pyrrol i di ne- 1, 2- di car boxyl i ¢ HdYl4Y 2006
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The compound was prepared as gencrally provided for Example 111. MS:
APCI (AP+): 461.2 (M}+, (AP-): 459.1 (M)-.

Example 127

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyf)-
amide] 2-{[4-(pyrrolidine-I-carbonyl)-phenyl}-amide}

10 ¢l

The compound was prepared as generally provided for Example 110
and/or DD-2. MS: APCI (AP+): 471.2 (M)+, (AP-): 469.2 (M)-.

15 Example 128

(2R, dR)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-[(4-dimethylcarbamoyl-phenyl)-amide]



5 phenyl)-am de] 2-([2-fluoro-4-(5-nmethyl-3-nitro-2-oxo-2H pyridi n_?g_nwy 2006

)-phenyl] amde); (2R 4R)-5-Chloro-1-(4-{

[ 1- (4- chl or o- phenyl car banoyl ) - 4- met hoxy

pyrrol | WionBAds-ar bonyl ) - am no) - 3-f | uor o- phenyl ) - 2- oxo- 1, BCT/IB02/4757
-di hydro-pyridi ne-3- carboxylic acid nethyl ester; 10

(2R, 4R)-5-Chl oro-1-(4-{ [I-(4-chl oro-phenyl carbanoyl)-4- nethoxy-

-290-

Ct

The compound was prepared as generally provided for Eiample 110
and/or 111. MS: APCI (AP+): 445.2 (M}+, (AP-): 443.2 (M)-.

Example 129
(2R,4R)-4-Ethoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-

amide] 2-{[4-(pyrrolidine-1-carbonyl)-phenyl}-amide}

Me._2Q,

S‘E \g'k@\(o
N O <Nj

i0 Ci

The compound was prepared as generally provided for Example 111. MS:
APCI (AP+): 485.3 (M)+, (AP-): 483.3 (M)-.

15 Example 130

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




pyrrolid ine-2-carbon yl]-anmino }-3-fl uoro- 29 MAY 2006

phenyl) - 2- oxo- 1, 2- di hydr o- pyri di ne-3- carboxylic acid;

- (2R, 4R) - 4- Met hoxy- pyrrolidi ne-1, 2-di carboxylic acid 2-{ [4-(4-benzyl oxy-
2- 0x0- 2WONFMH8?13- | -yl ) - 2-f | uor o- phenyl ] - ami de) PCT/IBO2/04TST

| -[ (4-chl oro- phenyl )-am de]; 15 A

(2R, 4R) - 4- Met hoxy- pyrrolidine-1, 2-di carboxylic acid 2-{[4-(4-am no-5-

fl uoro- 2- oxo-2H pyridin-1-yl)-2-fluoro-phenyl]-am de)

1-[ (4-chl or o- phenyl) -

-291-
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The compound was prepared as generally provided for Exampie 111. MS:
APCI (AP+): 459.2 (M)+, (AP-): 457.2 (M)-.

Example 131

(2R,dR)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chioro-phenyl)-
amide] 2-{[2-fluoro-4-(pyrrolidine-1-carbonyl)-phenyl}-amide}

The compound was prepared as generally provided for Example 110
and/or 111. MS: APCI (AP+): 489.3 (M)+, (AP-): 487.2 (M)-.

15 Example 132

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chioro-phenyl)-
amide] 2-[(4-dimethylcarbamoyl-2-fluoro-phenyl)-amide]



ami de]: (2R 4R)-4- Met hoxy- pyrrol i di ne-1, 2-di carboxylic acid 1-[(4-cHMay2006
phenyl) - am de]

2-([2-fl uoro-4-(6-nethyl-3-o0xo-3Hisoquinolin-2-yl)-phenyl]- 20 am de);

(2R, 4R) WA NIy - pyrrol i di ne- 1, 2-di carboxylic acid |-[ (BCTHBSOSIST

phenyl ) -am de]

2-{[2-fluoro-4-(4-methyl-5-nitro-2-oxo0-2H pyridin-1-yl)-phenyl]-

-292-
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The compound was prepared as generally provided for Example 110
andfor 111. MS: APCI(AP+): 463.2 (M)+, (AP-): 461.2 (M)-.

Example 133

(ZR,4R)-4-Ethoxy-pyrrolidine-1,2-dicarboxylic acid 1-[{4-chloro-phenyl)-
amide] 2-{[2-fluoro-4-(pyrrolidine-1-carbonyl)-phenyl}-amide)

ME\/Q F
( } N
e ¢ @(O
o

10 : Cl
The compound was prepared as generally provided for Example 11 1. MS:
APCI (AP+): 503.3 (M)+, (AP-): 501.3 (M)-.

Exampie 134
15
(2R,4R)-4-Ethoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-{(4-dimethylcarbamoyl-2-fluoro-phenyl)-amide]



ani de): (2R 4R) - 4- Met hoxy- pyrrol i di ne-1, 2-di carboxyl i ¢ acid 2- ([4-{5 452006
acetyl am no- 2- oxo- 2H pyri di n-1-yl )-2-fl uoro-phenyl]-am de} 1-[(4-chloro-
phenyl)-am del.: (2R, 4R) - 4- Met hoxy-pyrrolidine-1,2-dicarb e cid 2-{

[ 4- (4- ah’{%’g‘&}ﬁ"l}xo- 2H pyridin-1-yl)-2-fl uoro- phenyl ] - ani 8é¥)'k"2"’*%’

| -[ (4-chl oro-phenyl ) -am de]j;

-293.
Me._Q, F
N
{ )., 0
N ‘\g @{
N/&o /N\ Me
Me
Cl

The compound was prepared as generally.provided for Example 111. MS:
APCI (AP+): 477.3 (M)+, (AP-): 475.2 (M)-.

5
Example 135
(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-phenyl)-
amide] 2-{[2-methyl-4-(2-oxo-piperidin-1-yl)-phenyl}-amide)
[} Me
Me” = (o}
ang N
N i @\Nb
Ao ¢
N o
10 Ct

The compound was prepared as generally provided for Example 28. MS:
APCI (AP+): 485.3 (M}, (AP-): 483.3 (M)-.

15 Example 136

(2R,4R)-4-Ethoxy-pyrrolidine-1,2-dicarboxylic acid 1-[{(4-chloro-phenyl)-
amide] 2-{[2-methyl-4-(2-oxo-piperidin-1-yl)-phenyl}-amide}




(2R, 4R) - 4- Met hoxy- pyrrol i di ne- 1, 2-di carboxylic acid 1-[(4-ch)oro 3t MAY 2006
phenyl)-am de] 2- { [2-fluoro-4-(6-0x0-6H[3,4" ]bipyridinyl-I

-yl )-phenyl]-am de); (2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid
2-{ [4- WD vEi22- oxo- 2H pyridin-1-yl)-2-fl uoro-phenyl ] pamiBiR)jo4757
]-[(4-chl oro-phenyl)-amde]; 29 MAY 2006 WD 03/ 045912

-294-
Me._.Q, Me o
D“'u N
o

cl

The compound was prepared as generally provided for Example 28. MS:
APCI (AP+): 499.2 (M)+, (AP-): 497.2 (M)-.

Example 137

Pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-[(2-fluoro-4-
quinolin-8-yl-phenyl)-amide]
F

N v
el

o)

10 c

The compound was prepared as generally provided for Example 19. MS:
APCI (AP+): 489.1 (M)+, (AP-): 488.1 (M)-.

15 Exampie 138

Pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-[(3,5-
difluoro-2’-methanesulfonyl-biphenyl-4-yl)-amide]




PCT/ 1892/ 04757 -55 (2R, 4R) - 4- Met hoxy- pyrrol i di ne- 1, 2-di carboxyl i c Adrar 200

%-Efg-?hl o 0 7 E)Zenyl)ﬁmde][s 2-c] pyri di n-5-yl ) - phenyl i d
- - - 4- ((4- 0X0- uro[ 3, 2-c] pyridin-5-yl)-phenyl ]- am de};
(2R 4R) W{@f'ﬁ&?y pyrrolidine -1 2-dicarboxylic acid 1-[[’%1’&%'?26146}-7

-295-

The compound was prepared as generally provided for Example 19. MS:
APCI (AP+): 534.1 (M)+, (AP-): 532.0 (M)-.

Example 139

Pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]} 2-[(2'-
methanesulfonyl-2-methyl-biphenyl-4-yl)-amide]
Me '
e ay
N
Jo o \
0~ N 0=5

1

Me

10 cl

The compound was prepared as generally provided for Exampie 19. MS:
APCI (AP+): 512.1 (M)+, (AP-): 510.1 (M)-,

15 Example 140

(2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-[(2'-methanesulfonyi-biphenyl-4-yl)-amide]




5 phenyl)-amide] 2-1 [2-fluoro-4-(1-o0xo-1H[2, 6] naphthyridin-2-yl)-BRAEYEHPs
- amde); (2R 4R)-4-Methoxy-pyrrolidine-1 ,2-dicarboxylic acid 2-{

[ 4- (5- brono-2- oxo-2H pyridin-]-yl)-2-fluoro-phenyl]-am de}

1-[ (4- cWonadphenyl ) - am de) PCT/IBO2/04757

(2R 4R) - 4- Met hoxy- pyrrolidine-1, 2-di carboxylic acid 1-[(4-chloro 10
phenyl)-am de] 2-{[2-fluoro-4-(4-o0ox0-4Hthieno[3,2-c]pyridin-5-yl)-p
henyl J-

-296-
HQ,
Y
N = i
\
Ayt A
Me

cl

The compound was prepared as generally provided for Example 17. MS:
APCI(AP+): 514.0 (M)+, (AP-): 512.0 (M)-.

5
Example 141
(2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chioro-phenyl)-
amide] 2-[(2'-methanesulfinyl-biphenyl-4-yl)-amide])
HO,

(YN O

N

A { O

07 "N 0=%

Me

10 cl

The compound was prepared as generally provided for Example 17. MS:
APCI (AP+): 498.2 (M)+, (AP-): 496.2 (M)-.

15 Example 142

(2R.4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-{(3-methyl-2'-methylsulfanyl-biphenyl-4-yI)-amide]




amide ) ; (2R 4R)-4-Methoxy-pyrrolidine-1, 2-dicarboxylic acid 29 MAY 2006

1-[(4-chl oro- phenyl)-am de]

2-{[2-fl uoro-4- 24 0x0-1, 4-di hydro-i m dazo[ 4, 5-c] pyridin-5-yl) -
phenyl | WAhi3dE§912 15 (2R, 4R) - 4- Met hoxy- pyrrol i di ne- 1, 2- di RaFH¥RPT5¢  aci d
2- { [4-(5-chloro-2- oxo-2Hpyridin-1 -yl)-2-fluoro-phenyl]-amde 1
1-[(5-chl oro-pyridin-2-yl)-amde];

-297-

HO,
e
)\ o

0 N s

o]

The compound was prepared as generally provided for Example 17. MS:
APCI (AP+): 496.1 (M)+, (AP-): 494.1 (M)-.

5
Example 143
(2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-[(2-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide)
10

HO, F
L S
b \\s\
0;

0

Cl

The compound was prepared as generally provided for Example 17. MS:
APCI (AP+): 532.0 (M)+, (AP-): 530.0 (M)-.
15
Example 144

(2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-[(2'-methanesulfonyl-3-methyl-biphenyl-4-yl)-amide]



(2R, 4R) - 4- Met hoxy- pyrrolidi ne-1, 2-di carboxylic acid 1-[(5-chloro 29 MAY 2006

pyridin-2-yl)-am de]

2-1[ 2-fl uoro- 4- (5-fl uoro-2- oxo-2H pyridin-1-yl)-phenyl] - am de}; 20
(2R, 4R) -WO@0AA4S912 | - (5- Chl or o- pyri di n- 2-yl car banoyl ) - 4- metREIXRBO2/04757
pyrrolidi ne-2-carbonyl]-am no) -3-fluoro-phenyl)-6-oxo-

1, 6-di hydr o- pyri di ne-3- carboxylic acid;

-298-

C

The compound was prepared as generally provided for Example 17. MS:
APCI (AP+): 528.1 (M)+, (AP-): 526.1 (M)-.

Example 145

(2R,4R)-4-Hydroxy-pyrrolidine-l,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-[(2'-melhan&ulfonyl-?;-triﬂuoromelhyl-biphenyl-4-yl)-amide]

EF
HQ, F

o=
Me

10 c

The compound was prepared as generally provided for Example 17. MS: APCI
(AP+): 582.1 (M)+, (AP-): 580.1 (M)-.

15 Exampie 146

(2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-phenyl)-
amide] 2-[(2'-methoxy-biphenyl-4-yl)-amide]




(2R, 4R) - 4- Met hoxy- pyrrolidi ne-1, 2-di carboxylic acid 1-[(5-chlor 0-2% MAY 2006
pyridin-2-yl)-amde] 2-{[2-fluoro-4-(6-hydroxy-2-o0xo-2H pyridin-

- 1-yl)-phenyi]- 25 amde); (2R 4R) -] -(4-{ []

- (5- Chl ¥@opasP2i n- 2-yl car banoyl ) - 4- net hox - PCT/IBO2/IMTST
pyrrolidine-2-carbonyl]-am no)

- 3-fl uoro- phenyl)-2-oxo-1, 2-di hydro-pyridi ne-3- carboxylic acid;

-299-

O, H

N
eav ~
NAO MeQ

H

Ci

Step 1: 2-Methoxy-4'-nitro-biphenyl (146a).
1-Bromo-4-nitrobenzene (1.00g, 4.95mmol), 2-methox yphenylboronic
5 acid (1.13g, 7.43mmol), KsPOy4 (1.58g, 7.43mmol), and anhydrous DMF (5mL)
were combined in a flask and degassed with argon. Tetrakistriphenylphosphine
palladium(0) (0.858g, 0.743mmol) was added to the mixture which was again
degassed with argon. The mixture was heated at 110°C for 3h before cooling,
diluting with EtOAc, and filtering through 2 plug of silica gel. The solution was
10  washed sequentially with water and brine before drying over MgS0Os. The
solution was concentrated under reduced pressure and purified by flash
chromatography to provide 146-a (1.05g, 93%) as a yellow solid. MS: APCI
(AP+): 230.1 (M)+.

15 Step 2: 2'-Methoxy-biphenyl-4-ylamine (146-b).
To a Parr apparatus was added 146-a (1.05g, 4.58mmo}), Raney nickel
(0.66g), and a 4:1 mixture of THF:MeOH (50mL). The vessel was sealed under a
hydrogen atmosphere and shaken under pressure at RT for 18h. The vessel was
then depressurized and the solids filtered off, washing with THF. The filtrate was
20  concentrated under reduced pressure to reveal an unknown amount of 146-b as a

tan oil that was carried on without further purification. MS: APCI (AP+): 200.0
(M.

The title compound {146) was prepared from 146b as generally provided
25  forin Examples 26 28. MS: APCI (AP+): 466.1 (M)+.




(2R 4R)-1-(4-([1 - (5-Chl oro-pyri di n- 2-yl car bamoyl ) - 4- met hoxy 30 27 MAY 2006
pyrrolidine-2-carbonyl)-am no}-3-fl uoro-phenyl)-6-o0xo0-1, 6-di hydro-pyridine
-2 - carboxylic acid nethyl ester, 29 MAY 2006 WD 113/045912 PCT/1 6112
/114 7 SW0 0388912 PCT/IB02/04757

-300-

Example 147

(2ZR,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-pheny!)-
amide] 2-[(2'-hydroxy-biphenyl-4-yl)-amide]

HO, )
D'«
HN/&O ° HO D “

5 Ci

In a flask was dissolved 146a (0.100g, 0.215mmot} in anhydrous DCM
(5mL.). At 0°C, boron tribromide (0.203mL, 2.15mmol) was added dropwise.
The solution was stirred at RT for 25min before concentrating under reduced
10  pressure. The crude material was purified by silica gel flash chromatography
followed by lyophilization from acetonitrile / water to provide the titte compound
(0.039g, 40%) as a white solid. MS: APCI (AP+): 452.1 (M)+.

Example 148

15
(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-phenyl)-
amide} 2-[(2-fluoro-4-iodo-phenyl)-amide]

MeQ, o)
N
-
HN)%O

Cl

20 The compound was prepared as generally provided for Example 28. MS:
APCT (AP+): 518.0 (M)+.




(2R 4R)-[ 1-(4- { []-(5-Chloro-pyridin-2-ylcarbanoyl)-4-net hoxy - 29MAY 2006
pyrrolidine-2-carbonyl]-am no)-phenyl)-2,5-di oxo-i mdazolidin-4-yl)-acetic
acid; (2R 4R)-1-(4- { [ 1-(5-Chloro-pyridin-2-ylcarbanoyl) - 4-nmet hoxy-

pyr r ol i wonew®seear bonyl ) - am no PCT/1B02/04757
}-3-fluoro-phenyl)-2-o0xo0-1, 2-di hydro-pyridi ne-3- 5 carboxylic acid nethyl
ester, (2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chlor

-301-

Example 149

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-phenyl)-
5 amide] 2-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl}-amide}
F
MeO, H o)
( > N
N ()‘N \
N~ ~0

H

Cl

The compound was prepared as generally provided for Example 28. MS:

APCI (AP+): 485.2 (M)+.

10
Example 150

(2R, 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(S-chloro-pyridin-2-
yl)-amide] 2-{ [2-fluoro-4-(2-0x0-2H-pyridin-1-yl)-phenyl}-amide}

MeQ, o 0
N
Q\; C )\Nﬁ
HN’l*o
Za\

\ I

15 Cl

The compound was prepared as generally provided for Example 28 and

Example 3, step 3a. MS: APCI (AP+): 486.2 (M)+.

20 _ Example 151




29 MAY 2006

pyridin-2-yl)-am de]

2-([2-fluoro-4-(2-oxo-3-trifluoronethyl-2H pyridin-1-yl - phenyl]-am de)
(2R, 4R) - 4- Met hoxy- pyrrolidine-1, 2-di carboxylic acid 1-[(5-chloro 10
pyr| di nm %")4'\%!@1 de] PCT/IBG2/04757
2-([2-fluoro-4-(4-hydroxy-2-ox0-2H pyridin-1-yl)-phenyl]- amde);

(2R, 4R)-1-(4- { [ 1-(5-Chloro-pyridin-2-ylcarbanoyl)-4-net hoxy-

-302-

(2R, 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-{{2-fluoro-4-(3-hydroxy-2-oxo-piperidin-1-yl)-phenyl}-amide})]

MeQ, R
N '"'\g NB
o

Cl

5 The compound was prepared as generally provided for Example 28. MS:
APCI (AP+): 505.3 (M)+.

Example 152

10 (2R, 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-{ [2-ﬂuoro-4-(2-oxo-letrahydro-pyrimidin-l-yl)-phenyl]-amide}

i @»\NH

HN™ "0

The compound was prepared as generally provided for Example 28. MS:
15  APCI(AP+): 490.3 (M)+.

Example 153

(2R, 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
20 amide] 2-{[2-Nuoro-4-(2-oxo-imidazolidin-1-yl)-phenyl]-amide}




pyrrolidine-2-carbonyl)-anmino } 29 MAY 2006

- 3-fl uor o- phenyl ) - 6- oxo- 1, 6- di hydro- pyri di ne-2- carboxylic acid; 15
(2R, 4R) - 4- Met hoxy- pyrrol i di ne-1, 2-di carboxylic acid ]-[(5-chl oro-

pyri di nWD §dAdsati de] 2-{ PCT/IBO2/04757

[ 2-fl uoro-4-(2-oxo-5-trifluoromethyl-2H pyridin-1-yl)- phenyl]-am de);
(2R, 4R) - 4- Met hoxy- pyrrolidine-1, 2-di carboxylic acid 1-[(5-chloro-

-303-
el k
O L
N \\; NLJNH
HN’gO
cl

The compound was prepared as generally provided for Example 28. MS:
APCI (AP+): 476.2 (M)+.

5
Example 154
(2R, 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-{ [2-ﬂuoro-4-(2-oxo—oxazolidin-3-yl)-phenyl]-amide}
,'L @ s
10
The compound was prepared as generally provided for Example 28. MS:
APCI (AP+): 477.2 (M)+.
15 Example 155

(2R, 4R)-1-(4-{[1-(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2-
carbonyl}-amino}-3-fluoro-phenyl)-2-oxo-piperidine-3-carboxylic acid ethyl

ester




— : 29 MAY 2006
ridin-2-yl)-am de]

([ 4-(6-cycl opropyl - 2-oxo-2H pyridi n-1-yl)-2-fluoro- 20 phenyl]-am de);

2R, 4R) - 1-(4- ([ 1-(5-Chloro-pyridin-2-ylcarbanoyl)-4-nethox y-

yrr ol i diones#@smar bonyl ] - am no) - 3- f | uor o- phenyl ) - 6- oxo- 1, EcHiBagaly&7pyri di n
e-3- carboxylic acid ethyl ester,

(2R, 4R) - 4- Met hoxy- pyrrolidine-1, 2 di carboxylic acid ]-[(5-chl oro

py
2.
(

p

-304-
MeQ, R 0
Z—) N Q /~Me
0
N \g (}w
HN’J*O

Ci

The compound was prepared as generally provided for Example 28. MS:
APCI (AP+): 561.3 (M)+.

5
Example 156
(ZR, 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-{[2-fluoro-4-(3-methoxy-2-oxo-2H-pyridin-1-yl)-phenylj-amide}
eQ I
SOy
A, ° ~
HN™ ~0
10 Cl
The compound was prepared as generally provided for Example 28. MS:
APCI (AP+): 515.2 (M)+.
15 Example 157

(2R, 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-pyridin-2-
yl)-amide] 2-{[2-fluoro-4-(3-methoxy-2-oxo-2H-pyridin-1-yl)-phenyl}-amide)}




25 pyridin-2-yl)-am de]

2-{[2-fl uoro-4-(3-hydroxy-2-oxo-2H pyridin-1-yl)-phenyl]- am de) ;
(2R, 4R) - 4- Met hoxy- pyrrol i di ne-1, 2-di carboxylic acid 1-[(5-chl oro-
pyri di nWD Y3/ 45%T de] PCT/IBO2/04757

2-([4- (3, 3-dinethyl -2-oxo-azetidin-I|-yi)-phenyl]-am de);

29 MAY 2006

(2R, 4R) - 4- Met hoxy- pyrrolidine-1, 2-dicarboxylic acid |-[(5-chlonr 30
pyridin-2-yl)-amde] 2-{[2-fluoro-4-(7-o0xo0-7H1thieno[2, 3-c]pyridin-6-yl)-

-305-
MeQ F
“, H
[ 3 N\@\ 2 OMe
N N\
A, ° <
HN™ ™D
= N
\ |
Cl

The compound was prepared as generally ptovided for Example 28 and

Example 23, step 3a. MS: APCI (AP+): 516.2 (M)+.

Example 158

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

amide] 2-{{4-(3-methyl-2-o0xo0-2H-pyridin-1-y})-phenyl]-amide}

MeQ,

0. %EON\BW

HN /KO

10 Cl

Step 1: 3-Methyl-1-(4-nitro-phenyl)-1H-pyridin-2-one (158-a).

1-lodo-4-nitrobenzene (1.61g, 6.45mmol) was combined with 3-methyl-2-

pyridone (0.845g, 7.74mmol), Cul (0.246g, 1.29mmol), and K3PO, (2.74g,

15 12.9mmol). 1,4-Dioxane (6mL) was added followed by trans-1,2-

diaminocyclohexane (0.194mL., 1.61mmol). The mixture was heated to reflux for

19h before cooling and diluting with EtOAc. The mixture was filtered through a

plug of silica, efuting with EtOAc, and the filtrate concentrated under reduced

pressure. Purification of the crude product by flash chromatography provided

20  158-a (0.528g, 36%) as a brown solid. MS: APCI (AP+): 231.1 (M)+.




phenyl ]-ani de): 29 MAY 2006 WD 113/ 1145912 PCT/1 6112 /111 7 5 7 - &7 MAY 2006

(2R, 4R) - 4- Met hoxy- pyrrolidine-1, 2-di carboxylic acid 1-[(5-chl oro-
pyridin-2-yl)-am de]
2- {[ 2- WOQ0B0411 2- 0X0-| -aza-spiro[ 4. 5)dec- 1| -yl ) - phenyl ) -PCT/1B02/04757

-306-

Step 2: 1-(4-Amino-phenyl)-3-methyl-1H-pyridin-2-one (158-b).
To a flask was added 158a (0.523g, 2.27mmol), glacial acetic acid

(7.6mL), conc. HCI (3.8mL, 45.4mmol), and mossy tin (0.539g, 4.54mmol). The
mixture was heated to reflux for 90min before cooling and concentrating under

5  reduced pressure. The residue was dissolved in EtOAc and washed with ag. IN
NaOH until shawn basic with pH paper. The aqueous layer was extracted twice
with EtOAc and the combined organics washed with brine and dried over MgSQs.
Afier placing under vacuum, 158-b (0.407g, 89%) was revealed as a tan solid that

was carried on without further purification. MS: APCI (AP+): 201.] (M~

10
The title compound (158) was prepared from 158-b as generally provided
for Exampile 28. MS: APCI (AP+): 481.3 (M)+.
Example 159
15
(2R, 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chlore-pyridin-2-
yl)-amide] 2-{[4-(3-methyl-2-0x0-2H-pyridin-1-yl)-phenyl]-amide)}
MeO,, H o)
[ ). NO Me
N N\
,g © =
HN™ ™0
Z N
s
Cl
20 The compound was prepared as generally provided for Example 158 and

Example 3, step 3a. MS: APCI (AP+): 482.3 (M)+.
Example 160

25 (2R, 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-[(4-morpholin-4-yl-phenyl)-amide]




ami de); (2R 4R)-4- Met hoxy- pyrrol i di ne-12-di car boxylic acid 29 MAY 2006

2-([4-(3-benzoyl -2- 5 oxo-2H pyridin-1-yi)-2-fluoro-phenyl]-am de)
1-[ (5-chl oro-pyridin-2-yl)-amde);

(2R, 4R) W Mzideerzy- pyrrol i di ne-1, 2-di carboxylic acid 1-[ (BCTB0GS7
pyridin-2-yl)-amde] 2-{

[ 2-fl uoro-4-(2-methyl-5-o0xo-pyrrolidin-1-yl)-phenyl]- am de};

-307-
MeQ,
0.
\ .‘g \Q\N\/\\\/O
HN/KO
Cl

Step 1: 4-(4-Nitro-phenyl)-morpholine (160-a).
1-Fluoro-4-nitrobenzene (3.00mL, 28.3mmol) was combined in a flask

5  with anhydrous 2-propanol (28ml), triethylamine (4.34mL, 31.1mmol), and
morpholine (2.47mL, 28.3mmol). The mixture was refluxed for 3.5h before
adding additional morpholine (2.47mL, 28.3mmol) and refluxing for 20h. The
mixture was then cooled and concentrated under reauced pressure. Purification by
silica gel flash chromatography provided 160-a (6.09g, 98%) as a 95% pure solid.

10 MS: APCI(AP-): 207.1 (M)-.

The title compound (160) was prepared from 160-a as generally provided
for 146 and Example 28. MS: APCI (AP+): 459.3 (M)+.

15 Example 161

(2R, 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-{{4-(2-methyl-5-oxo-pyrrolidin-1-yl)-phenyl}-amide}

MeQ
oW

Ci
20
The compound was prepared as generally provided for in Example 28 and
146. MS: APCI (AP+): 471.3 (M)+.




(2R 4R) - 4- Met hoxy- pyrrolidine-1, 2-di carboxylic acid 1-[(5-chl oro- 137 MAY 2006
pyridin-2-yl)-amde] 2-{[2-fluoro-4-(2-nethyl-6-oxo-piperidin-1-yl)-
phenyl]- am de); (2R 4R)-4-Methoxy-pyrrolidine- |,2-dicarboxylic acid

2-{[ 4- (WO 8¥&SN2sul f anoyl - 2- oxo- 2H pyri di n-1-yl)-2-fl uor BCHABANIH]STani de)
1-[(5- chloro- pyridin-2-yl)-amde];

-308-

Example 162

(2R, 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-pyridin-2-

5 yl)-amide] 2-{[4-(2-methyl-5-0x0-pyrrolidin-1-yl)}-phenyl]-amide}
MeQ. H o
N '
A © :
HN O Me
Z "N
\ |
Ci

The compound was prepared as generally provided for in Example 3, step
3a, and Example 161. MS: APCI (AP+): 472.2 (M)+.

10
Example 163
(2R, 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-{[2-fluoro-4-(4-methyl-2-oxo-2H-pyridin-1-yl)-phenyll-amide}
F
MeQ, ’ \ o
‘ N s-up« Nb\
* @) — Me
HN™ 0

15 Cl

The compound was prepared as generally provided for Example 28. MS:

APCI (AP+): 499.2 (M)+,

20 ' Example 164




15 (2R 4R)-4- Met hoxy- pyrrolidine-1, 2-di carboxylic acid 1 -[(5-chl or B.MAY 2006
p),ridin-2-yl}amde) 2- {

[ 2-fl uoro-4-(2-oxo-thiazolidin-3-yl)-phenyl]-an de) ; _

(2R 4R) WO - pyrrol i di ne- 1, 2-di carboxylic acid 1-[ ( BCEABRYTST
pyridin-2-yl)-am de]

2-([2-fluoro-4-(3-nethyl-2-oxo-piperidin-I-yi)-phenyl]- amde}; 20

(2R, 4R) - 4- Met hoxy- pyrrolidi ne-1 2-dicar bo>_<:¥d9i_c acid I-[(5-chloro-

(2R, 4R})-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-pyridin-2-
yh-amide] 2-{[2-ﬂu0ro-4-(4-methyl-2-oxo-2H-pyridin-l-yl)-phenyl]-amide]]

MeO, R
: H 0
(D |
N \gblﬂb
HN’&O = Me
AN
g
cl

5 The compound was prepared as generaily provided for Example 28 and
Example 3, step 3a. MS: APCI (AP+): 500.2 (M)+.

General Procedure for Examples 165-173:

=
-
N
HaN—A—2Z S HN~A-B
B, Cul, K,CO;
1 DMSO, 130°C
2

w1
\L / HaN—A—B \A W' w!
OTN-‘}\WOH / w L TPADCM Ho H
EEDQ, EtaN OT “\,7\ 2. C. Y A
o o B NCO 0

CHCY, e
EtsN/THF
3 4 5

10

Synthesis of 2: A mixture of 1 (where Z is a halide), B (where B is a nitrogen in

a ring), K;CO;3, Cul, and 8-hydroxyquinoline is heated in DMSO at 130°C 10

obtain compound 2.
15

Synthesis of 4: The appropriate aniline (2), EEDQ, triethylamine and carboxylic

acid (3) are heated at reflux in chloroform to produce 4.




pyridin-2-yl)-2nide] 2-{[2-fluoro-4-(2-0xo-3-sul fanoyl - 2H pyri di n- 2oy1§Y 2006
phenyl]-am de); (2R, 4R)-4-Met hoxy-pyrrolidine-1,2-dicarboxylic acid
1-[(5-chl oro- pyridin-2-yl)-amde) 2-{

[ 4- (2, 50 03(0#52125- di hydr o-pyrro)-1-yl)-phenyl]-am de); PRET/IBR2ANTST

(2R 4R) - 4- Met hoxy- pyrrolidine-1.2-dicarboxylic acid 2-{[4-(3-am no-2

ox0- 2H pyridi n-3-yl)-2-fl uoro-phenyl ] -am de}

1-[ (5-chl oro-pyridin-2-yl)-amde];

-310-

Synthesis of 5: A solution of compound 4, TFA and DCM is stirred at room
temperature for 1h and then concentrated under reduced pressure. The resulting
oil 1s dissolved in THF and cooled to 0 °C followed by the addition of

triethylamine and the appropriate isocyanate to produce compound 5.

5
Example 166
(2R, 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-{[2-fluoro-4-(5-methyl-2-0x0-2H-pyridin-1-yl)-phenyl]-amide}
F
MeQ, H 0
{ } N
N "'\g C‘ )\Nb
HN/gO =
Me
10 Cl

Step 1: 1-(4-Amino-3-fluoro-phenyl)-5-methyl-1H-pyridin-2-one (167-a). _
2-Fluoro-4-iodoaniline (0.905¢g, 42.2mmol) was combined with 5-methyl-
1H-pyridin-2-one (0.500g, 4.58mmol)}, 8-hydroxyquinoline (0.083g, 0.573mmol),
15 Cul (0.109g, 0.0.573mmol), and K,CO; (0.580g, 4.20mmol), in DMSO (3mL).
The mixture was degassed with a stream of argon and then heated at reflux for
16h before cooling to RT. 10% aq. NH,OH and EtOAc were added, and the
mixture was filtered through a piug of layered celite and decolorizing charcoal,
eluting with EtOAc. The filtrate was concentrated under reduced pressure.
20  Purification of the crude product by silica gel flash chromatography revealed 167-
a (0.673g, 81%) as a white solid. MS: APCI (AP+): 219.1 (M)+.

The title compound (166) was prepared from 166-a as generally provided
for in Example 28. MS: APCI (AP+): 499.2 (M)+.

25
Example 167




(2R 4R) - 4- Met hoxy- pyrrolidine-1, 2-dicarboxylic acid 1-[(5-chl oro- 29 MAY 2006
pyridin-2-yl)-amde] 2-{

[ 2-fl uoro- 4- (2- oxo- 3- phenoxy-2H pyri din-1-yl)-phenyl]- amde); 30

(2R, ARWa-uBBIsttXy- pyrrol i di ne- 1, 2-di carboxylic acid [ -[ PSTABNYEGST
pyridin-2-yl)-amde] 2-{

[4-(2, 2-di net hyl -5-o0xo0-pyrrolidin-1l-yl)-2-fluoro-phenyl]- am de);

-311-

(2R, 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-pyridin-2-
yl)-amide] 2-{[2-fluoro-4-(5-methyl-2-ox0-2H-pyridin-1-yl)-phenyl]-amide)

The compound was prepared as generally provided for in Example 166
and Example 3, step 3a. MS: APCI (AP+): 500.2 (M)+.

Example 168
10
(2R, 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-{{2-fluoro-4-(4-methoxy-2-oxo-2H-pyridin-1-yl)-phenyl]-amide}

ci

15 The compound was prepared as generally provided for in Example 166.
MS: APCI (AP+): 515.2 (M)+.

Example 169

20 (2R, 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-pyridin-2-
yl)-amide] 2-{[2-fluoro-4-(4-methoxy-2-oxo-2H-pyridin-1-yi)-phenyl]-amide}




29 MAY 2006 WO 0 3/14 5 91 2 -58 PCT/ 1B02/ 04757 29 MAY 2006

(2R, 4R) - 4- Met hoxy- pyrrolidine-1, 2-di carboxylic acid I-[(5-chloro-
pyridin-2-yl)-amde] 2-1 )
[2-f1 uoMR BV t r 0- 2- 0x0- 2H-pyri din-]-y]) - phenyl ) - PCT/IBO2/04757

The compound was prepared as generally provided for in Example 167.
MS: APCI(AP+): 516.2 (M)+.

5
Example 170
(2R, 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[{(4-chloro-phenyl)-
amide] 2-{[2-fluoro-4-(3-methyl-2-o0x0-2H-pyridin-1-yl)-phenyl}-amide}
F
MeQ, H o
D_ N Me
N C )‘Nﬁ
A, 0 ~
HN™ ™0
10 Cl
The compound was prepared as generally provided for in Example 166.
MS: APCI(AP+): 499.2 (M)+.
15 Example 171

(2R, 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-pyridin-2.
yl)-amide] 2-{[2-fluoro-4-(3-methyl-2-oxo-2H-pyridin-1-yl)-phenyl}-amide}




amide); (2R 4R)- | -(4- [ [I -(5-Chloro-pyridin-2-yicarbamoyl ) - 4- et AEY 246
pyrrolidine-2-carbonyl]-am no)-3-fl uoro-phenyl)-2-o0xo0-1, 2-di hydro-pyri di ne
-3- carboxylic acid tert-butyl ester;

(2R, AR wé-oytidvaxy- pyrrol i di ne-1, 2-di carboxylic acid 1-[ (B-TEHHHST
pyridin-2-yl)-amde] 2-[[4-(2,5-dioxo-pyrrolidin-]-yl)-phenyl]-am de);

-313-
MeQ F
~, H
{ > N == 2 Me
N "'« \A~n \
A ° <
HN™ ™0
2N\
~ |
o]

The compound was prepared as generally p}ovidcd for in Example 166.
MS: APCI (AP+): 500.2 (M)+.

Example 172

(2R, 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-{[2-fluoro-4-(6-methyl-2-ox0-2H-pyridin-1-yl)-phenyl}-amide}

10 Ci

The compound was prepared as generally provided for in Example 166.
MS: APCI (AP+): 499.2 (M)+.

15 Example 173

2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{[4-(5-chloro-2-0x0-
2H-pyridin-1-y!)-2-fluoro-phenyl]-amide)} 1-[(4-chloro-phenyl)-amide]




(2R 4R) - 4- Met hoxy- pyrrol i di ne-1, 2-di carboxylic acid 2-[[4-(3 10  2MAY2006

benzot hi azol - 2-yl - 2- oxo- 2H pyridin-1-yl)-2-fl uoro-phenyl]-am de}
1-[(5-chl oro- pyridin-2-yl)-amde];

(2R, 4R) wOMBI(R&%Z- pyrrol i di ne- 1, 2-di carboxylic acid 2-[ [BRe(/BBRAUTG- 4, 6-
di met hyl - 2- oxo- 2H-pyri di n-]-yl)-2-fl uoro-phenyl]-am de)

1-[(5-chl oro-pyridin-2- yl)-amde];

-314-

E

MeQ,
- M 0
(S
N \\; \©‘N \
HN’ko =

Ci

Cl

The compound was prepared as generally provided for in Exampie 166.
MS: APCI (AP+): 519.1 (M}

5
General Procedure for the Preparation of Examples 174-180
Route 1
formation of conversion to
acrylamide i
HaN~A ry R, HN- A dihydropyrazole B: HN=-A
B ;X8 —— ¥ e
0 -
5 N (o]
2 H 5
R1=H or alky!
A= aryt or heteroaryt J n eaction with
isocyanate

N B

~N 0

=0

c

10 Synthesis of 2:

Aniline 1 is converted to an acrylamide 2 by the addition of acryoyl
chloride and a base, such as saturated sodium bicarbonate, in a solvent such as
ethyl acetate at room temperature. Alternatively, the aniline may be converted to
2 by the addition of an acrylic acid and adding a coupling reagent such as

15  dicyclohexylcarbodi-imide (DCC), O-(7-Azabenzotriazol-1-y1)-N,N,N'N'-
tetramethyluronium hexaﬂuqrophosphate (HATU), or EEDQ.




15 (2R 4R) - 4- Met hoxy- pyrrolidine-1, 2-di carboxylic acid 1-[(5-chlor

pyridin-2-yl)-amde) 2-]

29 MAY 2006

[ 4- (3-di et hyl am nonet hyl - 2- oxo- 2H pyridi n-1-yl)-2- fluoro-phenyl]-amde };

(2R, 4R)wé-ubaddexy- pyrrol i di ne- 1, 2-di carboxylic acid 2-[ ACA/BY

204757

am nonet hyl - 2- oxo- 2H pyridin-1-y1)-2-fl uoro-phenyl]-am de} 1-[(5-chloro-

20 pyridin-2-yl)-am de];

Synthesis of 3 and 4:

-315-

To the acrylamide 2 is added an excess of trimethylsilyl diazomethane in a
solvent such as ethy! acetate or dichloromethane. The resulting dihydropyrazole 3
may then be treated with an isocyanate, in the presence of base such as pyndine or

tricthylamine, in a soivent such as dichloromethane, to afford compound 4,

Route 2

formation of
acrylamide

HzN_A‘ ry

Y,

H1 HN—A.

0
6

Yy

conversion to

dihydropyrazole

|/§II_2N—A

l s
1

N‘N

O
H

10

15

20

5 7
R1 = H or alkyl

reaction with
isocyanate

coupling with

Ry HN—-A
m B compound B Ri HN-A
N-\ 'I/H Y
N 1

HN /EO

c oo
cC

Synthesis of 5-8:
The chemistry for the preparation of compounds 5-8 is similar to that
described in Route 1.

Synthesis of 9:

Compound 8 may be converted to 9 by a Suzuki coupling with a boronic
acid, although other coupling conditions commonly known to the skilled
practitioner may also be used. This route is particularly useful for compounds
containing a biaryl A-B group. In situations where a tert-butylsulphonamide is
present in B, which occurs in some of the particularly preferred compouinds, the

suiphonamide may be formed by stirring with trifluoroacetic acid for 16 h.




: : Y 2006
(2R 4R) - 4- Met hoxy- pyrrolidine-1, 2-di carboxylic acid 1-[(5-chloro- 29 MAY 20

pyridin-2-yl)-amde] 2-] o .
[ 2-f uoro-4-$3-met hyl - 5-ni tro-2-oxo-2Hpyridin-1-yl)- phenyl)-am de);

(2R, 4R) WR V¥ ™ci d 1- (4- 1[ 1- (5-chl or o- pyri di n- 2-yl car baREYIBOAH3E -

met hoxy- pyrrolidi ne-2-carbonyl ] -am no)-3-fl uoro-phenyl)-2-oxo-.1, 2-di hydro
- pyridin-3-yl ester,

-316-
Route 3
formatio_n of conversion to
HaN=A acrylamide Ry HN-A dihydrapyrazole EtOZCW:&N_A\B
B B ———
0 N‘,’j ©
10 "
Rt =H or alkyl
reaction with
isocyanate
OH : ’
WN—A‘ EtO,C Ry HN-A
B m B
0 Reduction )t
HNC 13 HN ° 1

c

5  Synthesis of 10:
The synthetic routes commences with formation of acrylamide 10 as
described for Route 1.

Synthesis of 11:
10 Ethyl diazoacetate is mixed with acrylamide 10 to afford the appropriately
substituted dihydropyrazole 11.

Synthesis of 12 and 13:
Similar chemistry to that described in Route 1 ajlows conversion of 11 to
15 12. Reduction of the ester moietry in 12 is then achieved using a reducing agent

such as super-hydride to afford the aicohol 13.

Route 4
Alternatively compounds may be prepared according to scheme 2d. Here
20 the acrylic ester (14) is reacted with a diazo compound to form the
dihydropyrazole (15). Addition of a chloroformate affords compounds of formula

(16). Deprotection of the ester is achieved by acid, such as TFA or hydrogen




(2R 4R) - 4- Met hoxy- pyrrolidine-1, 2-di carboxylic acid 1-[(5-chl oro-

pyridin-2-yl}am de]

2- ({4-[3-(cycl opent anecar bonyl - am no) - 2- oxo- 2H pyri di n-1| -

yl]-2- f woowsaspieny| ) - ani de) 30

PCT/1BO2/04757

29 MAY 2006

(2R 4R) - 4- Met hoxy- pyrrolidine-1, 2-di carboxylic acid 2-[[4-(5-am no- 3-
nmet hyl - 2- oxo- 2H pyri di n-1 -yl )-2-fl uoro- phenyl ] -am de}

| -[ (5-chl oro-pyridin-2- yl)-am de];
-317-

chloride to afford compounds of formula (17). Addition of an aniline with a

coupling reagent such as EEDQ and base affords compounds of formula (18).

Deprotection of the carbamate with Pd/C and hydrogen affords compounds of

formula (19) which may then be reacted with isocyanates to afford compounds of

5  formula (20)

. . Protection with
Reaction with f. R I
Ry dazocompound 3R, O chloroformate Ny Yo
I=‘S\X\c;‘:;)zplau - N =0
Ry “N o 0
14 H 15 ) %
R1; R2: R3 = H or alkyl Ph
Selactive deprotaction
of ester
R Ro A R,
_ A R; HN-A 3B o
Ry P2 Deprotaction { B Fomation of amide |l
&P&N—A‘ ofcarbamate  N-\' N- B
} B
N-: Y 0):0 3#0
19 Fh) 18 Ph
Reaction with 17
isocyanats
Ry
A Ry pN—-A
| ]
N-.l.:E o
HN © 20
C

Example 174

5-Methyl-4,5-dihydro-pyrazole-1,5-dicarboxylic acid 1-[(4-chloro-phenyl)-

10 amide] 5-[(3-fluoro-2'-sulfamoyl-biphenyl-4-yl)-amide]
7
N Me
\N 0
HN’&O HN OQS;NHZ
(0]
F

cl




29 MAY 2006 WO 113 /114 5 9 1 2 PCT/1B112 /0 4 7 5 7 -59

(2R, 4R) - 4- Met hoxy- pyrrolidine-I,2-dicarboxylic acid ]-[(5-chloro-
pyri di n- 2-y|32 -amde] 2-({ 2-fluoro-4-[2-o0xo-3-(pyridin-4-y]carbanoyl)-2H

WO 03/045912

PCT/IBO2/04TRT

29 MAY 2006

10

15

20

30

-318-

Step 1: N-(2'-tert-Butylsulfamoyl-3-fluoro-biphenyl-4-yl)-2-methyl-
acrylamide

To 4'-Amino-3'-fluoro-biphenyl-2-sulfonic acid tert-butylamide (5.000 g,
15.51 mmoles) at room temperature in ethyl acetate (50 ml) was added saturated
sodium bicarbonate, agueous, 50 ml and then 2-methyl-acryloyl chloride (1.25
equiv.). Stirred for 2 hours then added a further 1 ml of the acid chloride. After 2
hours an aliquot showed product by NMR. Product seems to co-run with starting
material. Extracted into ethyl acetate, washed with brine, dried MgSO,, and then
concentrated in vacuo. Collected some crystalline product from ethyf acetate
hexane, 0.48 g. Columned mother liquor to afford product. Combined with

previously crystallized fraction to afford N-(2'-tert-Butylsulfamoyl-3-fluoro-

biphenyl-4-yl)-2-methyl-acrylamide (4.520 g). APCI (AP+): 391 (M+H)*.

Step 2: 3-Methyl-3,4-dihydro-2H-pyrazole-3-carboxylic acid (2'-tert-
butylsulfamoy}-3-fluocro-biphenyl-4-yl)-amide

To N+(2'-tert-Butylsulfamoyl-3-fluoro-biphenyl-4-yl)-2-methyl-acrylamide
(0.525g) in ethyl acetate (3.5ml) was added 2M trimethylsilyl diazomethane
(3.5ml) and the mixture stirred at room temperature overnight. NMR indicated
complete reaction. Evaporated and then dissolved in acetonitrile (20ml) and
treated with ag. HF (1ml). Stirred for 1h. Added sat. NaHCO; (5ml), extracted
into EtOAc (25ml). Washed with brine, dried MgSOy, evaporated in vacuo from
methylene chloride to afford a white foam of the product: 3-Methyl-3,4-dihydro-
2H-pyrazole-3-carboxylic acid (2'-tert-butylsulfamoyi-3-fluoro-biphenyl-4-yl)-

amide (0.592g).APCI (AP+): 433 (M+H)*,

Step 3: 5-Methyl-4,5-dihydro-pyrazole-1,5-dicarboxylic acid 5-[(2'-tert-
butylsulfamoyl-3-fluoro-biphenyl-4-yl)-amide] 1-{(4-chloro-phenyl)-amide}
To a solution of 3-methyl-3,4-dihydro-2H-pyrazole-3-carboxylic acid (2'-
tert-butylsulfamoyi-3-fluoro-biphenyl-4-yl}-amide (0.416g) in methylene chloride
(4ml) was added pyridine (1ml) and 4-chlorophenyl isocyanate (1.25g). Stirred at
room temperature for 16 hours. A further amount of 4-chloropheny! isocyanate

(0.200g) and pyridine (0.2ml) was added. Stirred for 48 hours. Columned, silica



pyridi n-1-yl]-phenyl )-am de); 29 MAY 2006
(2R, 4R) - 4- Met hoxy- pyrrolidi ne-12-di carboxylic acid 1-[(5-chloro- 5
pyridin-2-yl)-amde] 2-([4-(3,5-dichloro-2-o0xo0-2H pyri di n-1-y|)-2-f| uor o-
pheny| | wani3de3912( 2R, 4R) - 4- Met hoxy- pyrrol i di ne- 1, 2- di car bRXY/TBIGNAET d

2- ([ 4-(3-am no-5- brono-2-oxo0-2H pyridin-1-yl)-2-fluoro-phenyl]-am de)
]-[(5-chl oro-pyridin-2-

-319-

gel - eluant 10-100 EtOAc in hexane over 25mins. Affords: 5-methyl-4,5-
dihydro-pyrazole-1,3-dicarboxylic acid 5-[(2'-tert-butylsulfamoyi-3-fluoro-

biphenyl-4-yl)-amide] 1-[(4-chloro-phenyl)-amide]; 0.365g

5  Step 4: 5-Methyl-4,5-dihydro-pyrazole-1,5-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 5-[(3-fluoro-2'-sulfamoyl-biphenyl-4-yl)-amide]

To 5-methyl-4,5-dihydro-pyrazole-1,5-dicarboxylic acid 5-[(2'-tert-
butylsulfamoyl-3-fluoro-biphenyl-4-yl}-amide] 1-[(4-chloro-phenyl)-amide]
(0.300g) was added trifluoroacetic acid (10.0g). Stirred at room temperature

10  overnight and then evaporated the TFA. Redissolved in hot methano! and added
water until cloudy white. Lyophilized to afford 5-methyl4,5-dihydro-pyrazole-
1,5-dicarboxylic acid 1-{(4-chloro-phenyl)-amide] 5-{(3-fluoro-2'-sulfamoyl-

biphenyl-4-yl)-amide] 0.256 g. APCI (AP+): 530 (M+H)t
15 Example 175

3-Hydroxymethyl-4,5-dihydro-pyrazole-1,5-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 5-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide]

20
Step 1: N-(3-Fluoro-2'-methanesulfonyl-biphenyl-4-yl)-acrylamide
To 3-Fluoro-2'-methanesulfonyl-biphenyl-4-ylamine (8.510 g) in ethyl
acetate (400 ml) was added sat. NaHCO; (100 ml) and then acryolyl chloride (1.3
equiv.). Stirred at room temperature for 3 hours. Washed EtOAc extract with

25  brine, dried over MgSO, and evaporated in vacuo. Triturated with ether and then



yl)-am de]; 10 (2R 4R)-4- Met hoxy-pyrrolidine-1,2-dicarboxylic acid 29 MAY 2006
1-[(5-chloro- pyridin-2-yl)-am de]

2-([4-( oxo- 2H-pyridi n-1-yl)-2-fl uoro-phenyl ] -

(2R, 4R) %%8@?%663/ pyrrolidine-1.2-dicarboxylic acid 1- [(SC(T,HF ‘8757
pyridin-2-yl)-am de]

2- ([ 4- (3-cyano- 2- oxo- 5- phenyl - 2H pyridi n-1-yl ) -2-fl uoro-

-320-

filtered to afford N-(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-acrylamide
(9.670 g, 94%).

Step 2: 5-(3-Fluoro-2'-methanesulfonyl-biphenyl-4-ylcarbamoyl)-4,5-
5 dihydro-1H-pyrazole-3-carboxylic acid ethyl ester
To N-(3-Fluoro-2'-methanesulfonyl-biphenyl-4-yi)-acrylamide (4.47g) in
ethyl acetate (150ml) was added ethyl diazoacetate (1.5 equiv.) and the mixture
heated at 60 °C for 24 hours. Evaporated and then columned: eluant 10-100
EtOAc in hexane. Collected 5-(3-fluoro-2"-methanesulfonyl-biphenyl4-
10  ylcarbamoyl)-4,5-dihydro-1H-pyrazole-3-carboxylic acid ethyl ester (1.67g)

Step 3: 1-(4-Chloro-phenylcarbamoyl)-5-(3-fluoro-2'-methanesulfonyl-
biphenyl-4-ylcarbamoyl)-4,5-dihydro-1H-pyrazole-3-carboxylic acid ethyl
ester

15 To a solution of 5-(3-Fluoro-2'-methanesulfonyl-biphenyl-4-ylcarbamoyl)-
4 5-dihydro-1H-pyrazole-3-carboxylic acid ethy! ester (1.520g) in methylene
chloride (12ml) was added pyridine (4 eguiv.) and 4-chloropheny] isocyanate
(1.25 equiv.). Stirred at room temperature for 16 hours. Evaporated and recorded
crude 1H: 80156x134RM1 - revealed expected product and relatively clean.

20 Purified by silica gel chromatography, eluant 10-100% EtOAc in hexane over 25
mins. Collected 1-(4-chloro-phenylcarbamoyl)-S-(S-ﬂuoro-Z'-methanesulfoﬁyl-
biphenyl-4-ylcarbamoyl)-4,5-dihydro- | H-pyrazole-3-carboxylic acid ethyl ester
(1.480g).

25 Step 4: 3-Hydroxymethyl-4,5-dihydro-pyrazole-1,5-dicarboxylic acid 1-{(4-
chloro-phenyl)-amide] 5-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide]
To a solution of 1-(4-Chloro-phenylcarbamoyl)-5-(3-fluoro-2'-
methanesulfonyl-biphenyl-4-ylcarbamoyl)-4,5-dihydro- 1H-pyrazole-3-carboxylic
acid ethy} ester (0.228g) in THF (3ml) at O °C was added a 1M solution of super-
30 hydride in THF (1.17ml). Stirred for 30 mins and then quenched with sat. NH,CL
Extracted into EtOAc and washed with brine. Evaporated in vacuo. Crude 1H

indicated clean reaction to product. Column - eluant 0-5% methanol in ethyl




15 phenyl]-am de); (2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic MY 2006
1-[(5-chloro- pyridin-2-yl)-amde] 2-(

[ 4- (3- et hyl - 6- et hyl - 2- oxo- 2H-pyr| din-1-yl)-2-fluoro- phenyl]-am de)

( 2R, 4AR)WO-UBMI390XY- pyrrol i di ne- 1, 2-di carboxylic acid 1- [("S’—Télm'@?ﬁ"m
pyridin-2-yl)-am de]

2- ([ 4- (3-cyano- 4-di net hyl am no- 2- oxo- 2H- pyri di n-1-yl) - 2-

-321-

acetate. Affords 3-Hydroxymethyl-4,5-dihydro-pyrazole-1,5-dicarboxylic acid 1-
[(4-chloro-phenyl)-amide] 5-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-
amide)after lyophilization from MeCN/H20: 0.230 g; MS (APCI) +ve: 545

5 ' Example 176
4,5-Dihydro-pyrazole-1,5-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 5-[(3-
ﬂuoro-Z’-sulfamoyl-biphenyl-4-yl)-amide]

0=5=0
"NH,

M‘“
| OJ\NH
Cl

This compound was prepared using the same procedures as found for

10  Example 175 with acryloyl chloride substituted for 2-Methyl-acryloyl chloride in
step 1. APCI (AP-): 514 (M-H)".

Example 177

15 (5R) 4,5-Dihydro-pyrazole-1,5-dicarboxylic acid 1-[{(4-chloro-phenyl)-amide}
5-[(3-ﬂuoro-2'-sulfamoyl-biphenyl-4-yl)-amide]

HN
N

NHz

Nq..

0~ "NH

Cl

This compound was prepared using the same procedures as found for

Example 176 and the enantiomers separated by chiral HPLC Column: Chrial Pak



fluoro-phen yl )-amde) ; (2R 4R)-4-Methoxy-pyrrolidine-1,2-dicar bc?)wf‘l\%m%
acid 1-[(5-chloro- pyridin-2-y])-amde] 2-(

[ 2-fl uoro-4-(4-nmethyl -3-nitro-2-oxo0-2H pyridin-1-yl)- phenyl]-amde); 25
(2R, 4R) WO REHHIRY - pyrrol i di ne- 1, 2-di carboxylic acid 1-[ ( BEThBwra757
pyridin-2-yl)-amde] 2-(

[ 2-fluoro-4-(5-nitro-2-oxo0-3-trifluoronethyl-2H pyridin-

-322-

AD 250x4.6 mm; 254 nm, mobile phase: Hexane (20); Ethanol (20); Methanol
. (60) Affords: (R) enantiomer @ 11.038 mins APCI (AP-): 514 (M-H) and (S)
enantiomer @ 36.084 mins APCI (AP-): 514 (M-H)~

5 Example 178
4,5-Dihydro-pyrazole-1,5-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] §-
{[2-Nuoro-4-(2-0xo0-pi peridin-1-yl)-phenyl}-amide)

K o)
10D
N~ B

=0
HN

Q

Ci

This compound was prepared using the same procedures as found for
10 Example 175 with acryloy! chloride substituted for 2-Methyl-acryloyl chloride in
step 1 and 1-(4-Amino-3-fluoro-phenyl)-piperidin-2-one subsubstituted for 4'-
Amino-3'-fluoro-biphenyl-2-sulfonic acid tert-butylamide. APCI (AP-): 456 (M-

- HF.

15 Example 179
4,5-Dihydro-pyrazole-1,5-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 5-[(3-
fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide)




| -yl)-phenyl]-amde) ; (2R 4R)-4-Methoxy-pyrrolidine-1,2-dicar boxﬁ."’&“ 2006
acid 2-([4-(5-am no- 6- .

0x0-6H-[ 3, 4" }bi pyridinyl-I-yl)-2-fluoro-phenyl)-am de)

1- [ (5- cWoomsgpsizi di n-2- 30 yl }am de]; 29 MAY 2006 WO 03/ BAGBBIR/N4757

-323-

This compound was prepared using the same procedures as found for
Example 176 with acryloyl chloride substituted for 2-Methyl-acryloy! chloride in
step 1 and 3-Fiuoro-2'-methanesulfonyl-biphenyl-4-ylamine substituted for 4'-
Amino-3'-fluoro-biphenyl-2-sulfonic acid tert-butylamide. APCI (AP-): 513 (M-

5 Hy

Example 180 :
1-(4-Chloro-phenylcarbamoyl)-S-(3-flu0ro-2'-methanesull’onyl-biphenyl-ét-
ylcarbamoyl)-4,5-dihydro-1H-pyrazole-3-carboxylic acid ethyl ester

e/\ MN
N

"N O=8= 0

Ci
10

This compound was prepared using the same procedures as found for

Exampie 175 wherein step 4 was omitted. APCI (AP-): 585 (M-H)-.

Example 181
15 FORMULATIONS
The compounds of the present invention can be administered alone or in
combination with one or more therapeutic agents. These include, for example,
other anticoagulant, antiplatelet, or platelet inhibitory agents which include non-
steroidal anti-inflammatory agents such as aspirin, ibuprofen, naproxen sodium,
20  indomethacin, piroxica, and ticlopidine; thrombin inhibitors such as argatroban,
cfegatran, inogatran, factor VIIa inhibitors, thrombolytic or fibrinolytic agents
such as tissue plasminogen activator, urokinase or streptokinase; GP IIb-IIla

antagonists, and P2Y12 antagonists.



-60 PCT/ 1Bl 1 2/ 114757 (2R, 4R) - 4- Met hoxy- pyrrol i di ne- 1, 2- di car boxyl i c2?&fY 2006
2-([4-(5-chloro-3- nitro-2-oxo0-2H pyridin-1-yl)-2-fluoro-phenyl]-am de)
1-[(5-chl oro-pyridin-2-yi)- am dej;

(2R, 4R) WO NB478Xy - pyrrol i di ne- 1, 2-di carboxylic acid 2-{[ #crasoaniranoyl -

-324-

The compounds are thus well suited to formulation for convenient

administration to mammals for the prevention and treatment of such disorders.

The following examples further illustrate typical formulations provided by

5  the invention.

Formulation 1

Ingredient Amount

compound of Formulas I-V | 0.5 to 800 mg

sodium benzoate Smg

isotonic saline 1000 mL

The above ingredients are mixed and dissolved in the saline for IV

10 administration to a human suffering from, for example, arterial thrombosis.

Formulation 2

Ingredient Amount

compound of Formulas I-V | 0.5 to 800 mg

cellulose, microcrystalitne | 400 mg

stearic acid S5mg
silicon dioxide 10 mg
sugar, confectionery 50 mg

The ingredients are blended to uniformity and pressed into a tablet that is
15  well suited for oral administration to a human for preventing, for example,

cerebral infarction.



- . AY 2006
5 2-o0xo0-5-trifluoronethyl-2H pyridin-I-yl)-2-fluoro-phenyl]-am de) il

-[(5-chloro- pyrid in-2-yl )-amde]; (2R,h4R)-5-Brom)-] -(4- ([
]-(5-chl oro-pyridin-2-yl car banmoyl ) - 4- met hoxy- .
pyrroli dyﬂé@@x’t‘:’é’r bonyl ] - am no) - 3-f | uor o- phenyl ) - 2- oxo- ] PCT/IBI2ANTST

, 2- di hydro- pyridine-3- carboxylic acid isobutyl ester, 10 :

(2R, 4R) - 4- Met hoxy- pyrrolidine-1, 2-di carboxylic acid 2-{[4-(3-chl oro-2-

-325- -

Formulation 3

Ingredient Amount

compound of Formulas I-I | 0.5 to 800 mg

starch, dned 250 mg

magnesium stearate 10 mg

The ingredients are combined and milled to afford material suitable for |
filling hard gelatin capsules administered to humans suffering from, for example,

5  venous thrombosis.

Formulation 4

Ingredient _ Amount % wt./(total wit.)

compound of Formulas I-I | 1 10 50
Polyethylene glycol 1000 32t075
Polyethylene glycol 4000 16 to 25

The ingredients are combined via melting and then poured into molds

10 containing 2.5 g total weight.

While embodiments of the invention have been illustrated and described, it
is not intended that these embodiments illustrate and describe all possibie forms of '
the invention. Rather, the words used in the specification are words of description
15 rather than limitation, and it is understood that various changes may be made

without departing from the spirit and scope of the invention.



0x0-5-trifluoronethyl -2H pyridin-I-yl)-2-fluoro-phenyl]-am de)

1-[(5-chloro- pyridin-2-yl)-amde];

29 MAY 2006

(2R, 4R) - 4- Met hoxy- pyrrolidi ne-1, 2-di carboxylic acid 2-{[4-(3-brono-5-

chl or o- R«ooesanH2pyri di n-1 -yl ) - 2-f | uor o- phenyl ] - am de) PCT/1B02/04757

1-[(5-chloro-pyridin-2- 15 yl)-am de];

(2R, 4R) - 4- Met hoxy- pyrrolidi ne-1, 2-di carboxylic acid 2-([4-(5-brono-3-

-326-

What is claimed is:

1. A compound of Formula I

NH o)

or a pharmaceutically acceptable salt thereof wherein:
A is aryl or substituted aryl or monocyclic heteroaryl or substituted
10  monocyclic heteroaryl;

11
B is -NH —C— (Cy-C)alkyl, -NH—C— (C5-Cy)cycloalkyl, -
Q

O

NH —C~ O(C;-Cs alkyl), )kﬂ‘ , (C3-Co)eycloalkyl, (Cs-
Cyheterocyclo, (Cs-Cr)cycloalkenyl, unsaturated (C4-Codheterocyclo, aryl, or
heteroaryl, any of which may be optionally substituted by halo, (C;-Cs)alkyl, or

15  halo(C;-Cs)alkyl, O-(C;-Cs), -CN, haloalkyl, amino, alkylamino, amidino, amfdo,
or sulfonamido;

C is phenyl or heteroaryl, wherein phenyl or heteroaryl is optionally
substituted with one or more substituents selected from aryl, heteroaryl, halogen,
hydroxy, -CO,R2, -COR2, -CONRZR?’, alkoxy, alkyl, -CN, haloalkyl, amino,

20  alkylamino, amidino, amido, or sulfonamido;

G is H, halo, (C;-Cs)alkyl, halo(C;-Cg)alkyl, hydroxy(C,-Ce)alkyl,

-CH,0-(C;-Cg)alkyl, -CH>-CO,(C)-Ce)alkyl, -CH2-NR2R2', or -CHz-
CONH(C-Cg)alkyl;

W1 is a saturated or unsaturated, substituted or unsubstituted hydrocarbon



ni tro-2-oxo-2Hpyridin-]-yl)-2-fluoro-phenyl]-am de)
1-[(5-chl oro-pyridin-2-yl)- am de];

29 MAY 2006

(2R, 4R) - 4- Met hoxy- pyrrolidi ne-1, 2-di carboxylic acid 1-[(5-chloro 20

pyri di nWD 834U de] 2- PCT/1BO2A4TST

([2-fluoro-4-(3-nitro-2-o0xo0-5-trifluoronethyl-2H pyridin- |

-yl)-phenyl]-amde); (2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid
30

1-[ (5-chl oro- 327-

chain or hydrocarbon-heteroatom chain having from 2 to 6 atoms, wherein W1
connects the nitrogen atom at position 1 to the carbon atom at position 2 to form a
four to eight membered ring;

R1is (C;-Cg)alkoxy, (C3-Cr)cycloalkyl, (C3-Co)heterocycloalkyl, (Cs-

5 GCyxycloalkenyl, (Cs-Crheterocycloalkenyl, aryl, monocyclic heteroaryl, or —

NR3R4;

R2 and RZ are each independently H or (C,-Cs)alkyl; and

R3 and R4 are each independently H. (C;-Cslalkyl, aralkyl, aryl,
monocyclic heteroaryl, alkoxycarbonyl, aralkoxycarbonyl, -SO5alkyl, or joined

10  together to form a saturated or unsaturated 3 to 7 membered ring.

2. A compound of formula IV:
R"

[
[
[]
T

AN

X
<L

!

Rﬂ)

/12
13
v
15
or a pharmaceutically acceptable salt thereof wherein
*---"1s a bond or is absent;
Z is C-H, C-halo, C-(C,-Cg)alkyl, C-halo(C;-C¢)alkyl, C-(C;-Cg)alkoxy, or
N;
20 X"is CH,, CH, NH or N;

R" and RY are each independently H, -OH, halo, alkyl, haloalkyl, -
NR8RY, -OR2, -CN, -CH»OH, -CH»-NR3R4, aryl, monocyclic heteroaryl,



29 MAY 2006

pyridin-2-yl)-am de] o _ _
2-{[2-fluoro-4-(5-nethyl-3-nitro-2-o0xo-2H pyridin-1-yl)- phenyl]-am de);
25 (2R 4R)-5-Chloro-1-(4-{ [I-(5-chl oro-pyridin-2-yl carbanoyl )-4-_met hoxy-
pyrrol i QeS8 bonyl ) - am no) - 3-f | uor o- phenyl ) - 2- oxo- 1, PCHIBN2AHESToyr i di n
e-3- carboxylic acid nethyl ester; (2R 4R)-5-Chloro-]

-(4-([]-(5-chl oro-pyridin-2-yl carbanoyl ) - 4- net hoxy-

10

15

20

235

-328-

alkylaryl, -CH=0, -CHpORZ2, -CORZ, -CO»R2, or <CONR3R4 or are taken
together to form =0, =NOR?2, =C(C}-Cgalkyl)2, or =CR2H, 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, -NR8R?, -ORZ, -CN, -CH2OH, -CH,-NR3R4, aryl, monocyclic

heteroaryl, alkylaryl, -CH=0, -CH2ORZ, -CORZ, -CO9R2, or -CONR3R4;

O
il 1l
B is -NH —C—(C,-Cg)alkyl, -NH —C— (C3-Cy)eycloalky! -NH(C,-
0

Cs)alkanoyl, /Ikﬁ‘ » (C3-Cy)cycloalkyl, (C3-Coyheterocycloalkyl, (Cs-
Co)cycloalkenyl, (Cs-Co)heterocycloalkenyl, aryl, or heteroaryl, any of which may
be optionally substituted, wherein R1 is (Cy-Cg)alkoxy, (C3-Cr)cycloalkyl, (Cs-
Cr)heterocycloalkyl, (C4-Cr)cycloalkenyl, (Ci-Co)heterocycloalkenyl, aryl,
monocyclic heteroaryl, or -NR3R4;

G is H, halo, (C,-Ce)alkyl, halo(C;-Cs)alkyl, hydroxy(C,-Cg)alky!,
-CH,0-(C,-Cy)alkyl, -CH,-CO4(C;-Cg)alkyl, -CH»-CONH;, or -CH,-CONH(C,-
Celalkyl;

R2 and R?’ are each independently H or (C;-Cs)alkyl; and

R3 and R4 are independently H, (C,-Cs)alkyl, aralkyl, aryl, monocyclic
heteroaryl, alkoxycarbonyl, aralkoxycarbonyl, -SOpalkyl, or joined together to
form a saturated or unsaturated 5 to 7 membered ring; -

R and R" are each independently H, halo, (C;-Cs)alkyl, or halo(Cy-
Coalkyl, or (C;-Ce)alkoxy;

R]4 and R" are each independently H, halo, alkyl, or haloalkyl, or NRSR9
wherein R® and R® are as defined for R? and R

X and Y are each C, or one of X and Y is C and the other is N, provided

that when one of X or Y is N. R14 or R15 is absent at that position.

3. The compound of claim 2, wherein B is



pyrrolidi ne-2-carbonyl]-am no)-3-fluoro-phenyl)-2-o0xo-1, 2-di hydro- pz;?rwll%i‘l{ %006
e-3- 30 carboxylic acid; 29 MAY 2006 WO 03/045912 PCT/ 1B02/ 04757 -61

WO 03/045912 PCT/IBU2/4757

-329-

O
W\,LQJJ\

Q is NH or is absent; and wherein R' is OH, —O-(C,-C), or NR3'R¥’,

1' s (13 " b H
R, wherein “~~ " indicates the point of attachment,

wherein R3" and R4 are independently H, (C;-Ce)alkyl, or are joined together to

form a optionally substituted saturated or unsaturated 5 to 7 membered ring;

5
N -
|
, wherein “~ " indicates the point of attachment, or B is
optionally substituted phenyl or pyridyl with formyl, H:NSO,, MeSO,, MeSO,
MeS, (C1-C6)alkoxycarbonyl, cyano, aminomethyl, methoxy, or hydroxy;
0
%NJj\xm
H:;\_)
10 R , wherein “~~ " indicates the point of attachment and

which is an optionally substituted 4, 5, 6 or 7-membered ring; wherein R* and R’
are H, halo, (C,-Cg)alkyl, (C,-C¢)alkoxy, or (C,-Cs)carboxyalkyl, or taken
together are O=; X™ is CH,, CH-OH, CH-CO:(C;-Cg)alkyl, O, S, NH, or N(C;-
Cs)alkyl, provided that when R* and RY taken together are O=, X'!! is CH.

15  provided that when R” and R? taken together are O=, X" is CHy;

A" or a tautomer thereof, wherein Y is CHa, CH(C)-Cé)alkyl, or
N and R'® is H, (C;-Cg)alky!, hydroxymethyl, CH,0-(C,-Ce)alkyl, CONR’R, or
CH,NR’R?.
20



(2R, 4R) - 4- Met hoxy- pyrrol i di ne- 1, 2- di carboxylic acid 2- ([ 4- (4- benZ¥IMAY 2006

-0x0-2H-pyridin-1-yl)-2-fl uoro-phenyl]-am de)

-[ (5-chloro-pyridin-2-yl)- amde];

2R, 4R) WO My0450Ky - pyrrol i di ne-1, 2-di carboxylic acid 2-{ [PCTABeZNTHO-5- 5
| uor 0- 2- oxo0- 2H-pyri di n-1-yl)-2-fl uoro-phenyl ] -am de)

-[(5-chl oro-pyridin-2-

10

15

20

-330-

a 5S-membered heteroaryl ring which contains at least one nitrogen atom,
which is selected from imidazolyl, pyrazolyl, triazolyl, tetrazolyl, oxadiazolyl,
thiadiazolyl, oxazolyl, isoxazolyl, thiazolyl, or isothiazolyl, any of which may be

optionally substituted with halo, (C,-Cs)alkyl, hydroxy(C,-Cg)alkyl, CH>O-(C;-

R

\z‘/
, wherein “~ ” indicates the

Cs)alkyl, or halo(C,-Ce)atkyl, or is R"
point of attachment; X?, Y*, and Z° are each independently CR® or N, wherein R
is H or (C;-Ce)alkyl; and R"® is H, (C,-Cs)alkyl, hydroxymethyl, CH,O-(C;-

Cg)alkyl, or NR3R4;

IL“ , wherein “~~~ " indicates the point of attachment;
J1, 2, J3, and J, are each C, or any of J;, Jo, Ja, or Iy is N; and R", R®, R*, and R*
are each independently H, halo, hydroxy, NHz, NR®R*, NO,, SH, (C,-Cg)alkyl,
halo(C:-Ce)alkyl, (C,-Cs)alkanoyl, {(C,-Cg)alkoxycarbonyl, or (C;-Cg)alkoxy,
wherein R23 and R24 are each independently H, (C,-Cg)alkyl, aralkyl, aryl,
monocyclic heteroaryl, alkoxycarbonyl, aralkoxycarbonyl, -SO»alkyl, or joined
together to form a saturated or unsaturated 3 to 7 membered ring, or R and R%,
R? and R*, or R* and R%, together with the carbons to which they are attached,
form a 5, 6, or seven membered saturated or unsaturated cycloalkyl or
heterocycloalkyl ring, or an aryl or heteroaryl ring; provided that when any of Iy,

Jp, J5, or J4is N, R"®, R®, R* or R%, respectively, is absent at that position.

4. A compound which is:
Pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-[(3-
fluoro-2'-sulfamoyl-biphenyl-4-yl)-amide];



- 2

yl)-am dej;

(2R 4R) - 4- Met hoxy- pyrrolidi ne-1.2-dicarboxylic acid

1-[(5-chloro- pyridin-2-yl)-amde] 2-{
[ 2-fl uoro-4-(5-nitro-2-oxo0-2H pyridin-1-yl)-phenyl]- amde) ; 10

(2R, 4AR) WO-ifIy - pyrrol i di ne- 1, 2-di carboxylic acid 1-[ (BCEHNMN$S7

pyridin-2-yl)-amde] 2-{[2-fluoro-4-(6-nethyl-3-o0xo0-3Hisoquinolin-2-yl)-

10

15

20

25

30

-331-

Pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-[(3-
fluoro-2'-suifamoyl-biphenyl-4-yl)-amide],

Pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-pyridin-2-yl)-amide] 2-[(3-

finoro-2'-sulfamoyl-biphenyl-4-yl)-amide],

Pyrrolidine-1,2-dicarboxylic acid 1-{(2,4-difluoro-phenyl)-amide] 2-[(3-
fluoro-2'-sulfamoyl-biphenyl-4-yl}-amidel;

Pyrrolidine-1,2-dicarboxylic acid 2-[(3-fluoro-2'-sulfamoyl-biphenyl-4-
yl)-amide] 1-p-tolylamide;

Pyrrolidine-1,2-dicarboxylic acid 2-[(3-fluoro-2'-sulfamoyl-biphenyl-4-
yl)-amide)} 1-[(4-methoxy-phenyl)-amide);

Pyrrolidine-1,2-dicarboxylic acid 1-[(4-bromo-phenyl}-amide] 2-[(3-
fluoro-2'-sulfamoyl-biphenyl-4-yl)-amide};

Pyrrolidine-1,2-dicarboxylic acid 2-[(3-fluoro-2'-sulfamoyl-biphenyl-4-
yl)-amide] 1-[(4-isopropyl-phenyl)-amide];

Pyrrolidine-1,2-dicarboxylic acid 2-[(3-fluoro-2'-sulfamoyl-biphenyi-4-
yh)-amide] 1-phenylamide;

Pyrrolidine-1,2-dicarboxylic acid 2-[(3-fluoro-2'-sulfamoyl-biphenyl-4-
yl)-amide] 1-[{(4-trifluoromethyl-phenyl)-amide];

Pyrrolidine-1,2-dicarboxylic acid 2-[(3-fluoro-2'-sulfamoyl-biphenyl-4-
yi)-amide] 1-[(3-methoxy-phenyl)-amide];

Pyrrolidine-1,2-dicarboxylic acid 1-{(5-chloro-pyridin-2-yl)-amide] 2-[(3-

fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide];
Pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-[(3-
fluoro-2'-methanesulfonyl-biphenyli-4-yl)-amide]);

Pyrrolidine-1,2-dicarboxylic acid 1-[(4-ethyl-phenyl)-amide] 2-[(3-fluoro-

2'-sulfamoyl-biphenyl-4-yl)-amide];
Pyrrolidine-1,2-dicarboxylic acid 1-[(3,4-difluoro-phenyl)-amide] 2-[(3-
fluoro-2'-sulfamoyl-biphenyl-4-yl)-amide];

29 MAY 2006

Pyrrolidine-1,2-dicarboxylic acid 1-{(3-fluoro-4-methyl-phenyl)-amide] 2-

[(3-fiuoro-2'-sulfamoyl-biphenyi-4-yl)-amide];
Pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-phenyl}-amide] 2-{[5-(2-
sulfamoyl-phenyl)-pyridin-2-ylj-amide};



phenyl J-am de); (2R 4R)-4- Met hoxy-pyrrolidine-1,2-dicarboxylic aci 29 MAY 2006
1-1(5-chioro- pyridin-2-yl)-am de] o

2-([2-fl uoro-4-g4-met hyl - 5-ni tro-2-oxo-2Hpyridin-1-yl)- 15

pheny| ] Wehi3de§912( 2R, 4R) - 4- Met hoxy- pyrrol i di ne- 1, 2- di car bB&TABRAATTd
2-([4-(5- acetyl am no-2-o0xo0-2H-pyridin-|-yl)-2-fluoro-phenyl]-am de)

1-[ (5-chl oro- 339

Pyrrolidine-1,2-dicarboxylic acid 2-[(3-chloro-2 -methanesuifonyl-
biphenyl-4-yl)-amide] 1-[(5-chloro-pyridin-2-yl)-amide);
Pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-[(3-
fluoro-2'-sulfamoyl-biphenyl-4-y!)-amide];
5 Pyrrolidine-1,2-dicarboxylic acid 2-[(3-chloro-2"-methanesulfonyl-
biphenyl-4-yl)-amide] 1-[(4-chloro-phenyl)-amide];
Pyrrolidine-1,2-dicarboxylic acid 1 -{(5-chloro-pyridin-2-yl)-amide] 2-{[5-
(2-sulfamoyl-phenyl)-pyridin-2-yl]-amide};
Pyrrolidine-1,2-dicarboxylic acid 1-[(4-chlore-phenyl)-amide] 2-{[4-(1H-
10 tetrazol-5-yl)-phenyl]-amide};
4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-phenyl)-amide)
2-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide];
4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-phenyl)-amide]
2-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide];
15 4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]
2-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide];
4-Oxo-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-
[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide];
4-Methylene-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
20 amide] 2-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide];
4-Methyl-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-
[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide]; '
4,4-Difluoro-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-[(3—ﬂuoro—2'-methancsulfonyl-biphenyl-4-y1)-amide];
25 4-Amino-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-
[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide]; _
4-Hydroxymethyl-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-phenyl)-
amide] 2-[(3-flucro-2'-methanesulfonyl-biphenyl-4-yl)-amide];
1—(4—ChIoro~phenyIcarbamoyl)—S-(S-fluoro—Z’-methanesulfonyl-biphenyl-
30  4-ylcarbamoyl)-pyrrolidine-3-carboxylic acid;
1-(4-Chloro-phenylcarbamoyl)-5-(3-fluoro-2'-methanesulfon yl-biphenyl-
4-ylcarbamoyl)-pyrrolidine-3-carboxylic acid methyl ester;



o ¥

pyridin-2-yl)-amde); (2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxyli c aC| 6006
1-[(5-chioro 20 pyridin-2-yl)-am de]
2-{[2-fluoro-4-(l-oxo-1Hisoquinolin-2-yl}phenyl]-am de);

(2R, 4R) WO RENMIIY - pyrrol i di ne- 1, 2-di carboxylic acid 2-{ [PET(IBOZHWTRD- 2-

0x0- 2H-pyridi n-1-yl)-2-fl uoro-phenyl J- am de)

1-[(5-chl oro-pyridin-2y9)-am dej;

(2R, 4R) - 4- Met hoxy- pyrrolidine-1, 2-di car box$83-c acid |-[(5-chl oro-

Pyrrolidine-1,2,4-tricarboxylic acid 4-amide 1-[(4-chloro-phenyl)-amide]
2-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide];
4-Aminomethyl-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-[(3-fluoro-2'-methanesuifonyl-biphenyl-4-yl)-amide];
5 4-Methoxymethyl-pyrrolidine-1,2-dicarboxylic acid 1-[{(4-chloro-phenyl)-
amide] 2-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide];
4-Ethoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-
[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide];
4-Methylamino-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chiloro-phenyl)-
10 amide] 2-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide];
4-Acetylamino-pyrrolidine-1,2-dicarboxylic acid 1 -[(4-chloro-phenyl)-
amide] 2-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide];
4-Methanesulfonylamino-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-
phenyl)-amide] 2-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide];
15 5-Oxo-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-
[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide];
Piperidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-[(3-fluoro-
2'-methanesulfonyl-biphenyl-4-yl)-amide];
Morpholine-3,4-dicarboxylic acid 4-[(4-chloro-phenyl)-amide] 3-[(3-
20  fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide];
Piperazine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2- [(3-ﬂuoro~
2'-methanesulfonyl-biphenyl-4-yl)-amide];
2,5-Dihydro-pyrrole-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide) 2-
[(3-fluoro-2'-sulfamoyl-biphenyl-4-yl)-amide];
25 Pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-[(2'-
methanesulfonyl-3-methyl-biphenyl-4-yl)-amide];
4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]
2-[(2"-methanesulfonyl-3-methyl-biphenyl-4-yl)-amide];
Pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-{(2-
30  methanesulfonyl-biphenyl-4-yl)-amide];
4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-phenyl)-amide]
2-[(2"-methanesulfonyl-biphenyl-4-yl)-amide];



29 MAY 2006

pyridin-2-yl)-amde] 2-{ _ o _ _
[ 2-fl uoro-4-(6-o0xo0-6H[3, 4] bi pyridinyl-I-yl)-phenyl]- 25 am de);
(2R, 4R) - 4- Met hoxy- pyrrol i di ne-1, 2-di carboxylic acid 1-[(5-chi oro-
pyri di nWD §3/0)4581 de] ~ PCT/IBO2/04757
2- ([ 2-fluoro-4-(3-o0x0-3Hisoquinolin-2-yl)-phenyl]-amn de};

(2R 4R) - 4- Met hoxy- pyrrol i di ne- 1, 2-di carboxylic acid 2-{ [4-(4-bronp-2
0X0-2H-pyridin-1-yl)-2-fluoro-phenyl]-am dé}4-
| -[(5-chloro-pyridin-2-yl)-amde];

10

15

20

25

30

Pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-{[5-(2-
methanesulfonyl-phenyl)-pyrimidin-2-yl]-amide };
4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]
2-{[5~(2-methanesulfonyl-phenyl)-pyrimidin-2-yl}-amide};
Pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-phenyl)-amide] 2-{[5-(2-
methanesulfonyl-phenyl)-3-methyl-pyridin-2-yl}-amide};
4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]
2-{[5-(2-methanesulfonyl-phenyl)-3-methyi-pyridin-2-yl]-amide};
Pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-[(2"-
methanesulfonyl-3-trifluoromethyl-biphenyl-4-yl)-amide);
4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]
2-[(2"-methanesulfonyl-3-trifluoromethyl-biphenyl-4-yl)-amide]:
Pyrrolidine-1.2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-{[5-(2-
methanesulfonyl-phenyl)-6-methyl-pyridin-2-yl]-amide};
4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]
2-{[5-(2-methanesulfonyl-phenyl)-6-methyl-pyridin-2-yl}-amide};
Pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-[(3-ethyl-
2-methanesulfonyl-bipheny!-4-yl)-amide];
4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]
2-[(3-ethyl-2'-methanesulfonyl-biphenyl-4-yl)-amide];
4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]
2-[(3,5-difluoro-2"-methanesulfonyl-biphenyl-4-yl)-amide]; '
Pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-[(3,5-
dichloro-2'-methanesulfonyl-biphenyl-4-yl)-amide]:
4-Hydroxy-pyrrolidine-1,2-dicarbox ylic acid 1-[(4-chloro-phenyl)-amide]
2-[(3,5-dichloro-2'-methanesulfonyl-biphenyl-4-yl)-amide];
Pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-[(2'-
methanesuifonyl-3,5-dimethyl-biphenyl-4-yl)-amide];
4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-phenyl)-amide]
2-[(2"-methanesulfonyl-3,5-dimethyl-biphenyl-4-yl)-amide];
Pyrrolidine-1,2-dicarboxylic acid 2-[(3-chloro-2'-methanesulfonyl-5-
methyl-biphenyl-4-yl)-amide] 1-[(4-chloro-phenyl)-amide];




30 (2R 4R) - 4- Met hoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-

29 MAY 2006

pyridin-2-yl)-am de]
2-{[2-fl uoro-4-(4-oxo-4Hfuro[ 3, 2-c] pyridin-5-yl)-phenyl]- am de); 29 MAY
2006 WwO0O134045045912 PCT/ 1602/ 14757 -62 PCT/ABO2WATST
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-335-

4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 2-[(3-chloro-2'-
methanesulfonyl-5-methyl-biphenyl-4-yl)-amide] 1-[{(4-chloro-phenyl)-amide];

Pyrrolidine-1,2-dicarboxylic acid 2-[(2-chloro-2'-methanesulfonyl-
biphenyl-4-yl)-amide] 1-[(4-chloro-phenyl)-amide];

4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 2-[(2-chloro-2'-
methanesulfonyl-biphenyl-4-yl}-amide] 1-{(4-chloro-phenyl)-amide];

Pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-[(2'-
methanesulfonyl-2-methyl-biphenyl-4-yl}-amide];

4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]
2-[(2'-methanesulfonyl-2-methyl-biphenyl-4-yl)-amide};

Pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-{(2-
fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide];

4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-phenyl)-amide]
2-{(2-fluoro-2'-methanesulfonyl-biphenyl-4-yl}-amide]; |

4-{[1-(4-Chloro-phenylcarbamoyl)-pyrrolidine-2-carbonyl]-amino}-2'-
methanesulfonyl-biphenyl-3-carboxylic acid methyl ester;

4-{{1-(4-Chloro-phenylcarbamoyl}-4-hydroxy-pyrrolidine-2-carbonyi}-
amino }-2'-methanesulfonyl-biphenyl-3-carboxylic acid methyl ester;

Pyrrolidine-1,2-dicarboxylic acid 2-[(3-fluoro-2'-sulfamoyl-biphenyl-4-
yl)-amide] 1-[(4-trifluoromethyl-phenyl)-amide];

Pyrrolidine-1,2-dicarboxylic acid 2-{(3-fluoro-2'-sulfamoyl-biphenyi-4-
yl)-amide] 1-m-tolylamide; ‘

Pyrrolidine-1,2-dicarboxylic acid 1-[(3-acetyl-phenyl)-amide] 2-[(3-
fluoro-2'-sulfamoyl-biphenyl-4-yl}-amide];

Pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-2-methyl-phenyl)-amide] 2-
[(3-fluoro-2'-sulfamoyl-biphenyl-4-yl)-amide];

Pyrrolidine—l,Z—dic@oxylic acid 1-[(2-flucro-phenyl)-amide} 2-[(3-
fluoro-2'-sulfamoyl-biphenyl-4-yl)-amide];

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

Pyrrolidine-1,2-dicarboxylic acid 1-{(3-chloro-phenyl)-amide] 2-{(3-
fluoro-2'-sulfamoyl-biphenyl-4-yl}-amide];




(2R, 4R) - 4- Met hoxy- pyrrol i di ne-1,2-di carboxylic acid I|-[(5-chloro- 29MAY2006

I
pyridin-2- yI) am de] 2-{[2-fluoro-4-(l-oxo-I1H[2.6]naphthyridin
-2-yl)-phenyl l am de); (2R 4R)-4-Met hoxy-pyrrolidine-1 ,2-dicarboxylic
aci d 2- W2UMIMIBo-2 - 5 oxo- 2H pyri di n- 1-yl ) - 2- f | uor o- PEIMBPILERT de

1-[(5-chl oro-pyridin-2-yl)-amde];
-336-

Pyrrolidine-1,2-dicarboxylic acid 1-[(4-cyano-phenyl)-amide] 2-[(3-
fluoro-2'-sulfamoyl-biphenyl-4-yl)-amide]; ‘
Pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-2-methyl-phenyl)-amide] 2-
[(3-fluoro-2'-sulfamoyl-biphenyl-4-yl)-amide];
5 Pyrrolidine-1,2-dicarboxylic acid 1-[(3,4-dichloro-phenyl)-amide] 2-[(3-
fluoro-2'-sulfamoyl-biphenyl-4-yl)-amide};
Pyrrolidine-1,2-dicarboxylic acid 2-[(3-fluoro-2'-sulfamoyl-biphenyl-4-
yb)-amide] 1-[(3-trifluoromethyl-phenyl)-amide];
Pyrrolidine-1,2-dicarboxylic acid 1-[(4-dimethylamino-pkenyl)-amide] 2-
10 [(3-fluoro-2'-sulfamoyl-biphenyl-4-yl)-amide];
(28)-Pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-[(3-
fluoro-2'-sulfamoyl-biphenyl-4-yl)-amide];
Pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-[(4-
cyano-phenyl)-amide];
15 4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chioro-pheny!)-amide]
2-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide);
4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 2-[(3-fluoro-2'-
methanesulfonyl-biphenyl-4-yl)-amide] 1-[(4-fluoro-phenyl)-amide];
4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-pyridin-2-yl)-
20 amide] 2-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl}-amide];
4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 2-[(3-fluoro-2'-
methanesulfonyl-biphenyl-4-yl)-amide} 1-p-tolylamide;
4-Oxo-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-
[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide]; and
25 4-Fluoro-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-
[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl}-amide]; or

a pharmaceutically acceptable salt thereof.

5. A compound which is:
30 (R)-Pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-{(3-
fluoro-2'-sulfamoyl-biphenyl-4-yl)-amide];




(2R, 4R) - 4- Met hoxy-pyrrolidine -1,2-dicarboxylic acid 1- [(5-chloro 29 MAY 2006

pyridin-2-yi)-amde) 2-{ [2-fluoro-4-(4-oxo-4Hthieno[3, 2-
c]pyridin-5-yl)- phenyl]-amde); (2R 4R)-4-Mthoxy-pyrrolidine- |
, 2- di camdgomgyisazacid | -[(5- chloro 10 pyridin-2-yl) - am BE}IBO2/047ST
2-{[2-fl uoro-4-(4-o0xo-1, 4-di hydro-im dazo[ 4, 5-c ] pyridin-5-
yl) - phenyl ] -am de);

-337-

(S)-Pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-[(3-
fluoro-2'-sulfamoyl-biphenyl-4-yl)}-amide];
(2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide];
5 (2R ,48)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yt)-amide];
(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide];
(2R ,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 2-[(3-fluoro-2'-
10 methanesulfonyl-biphenyl-4-yl)-amide] 1-[(4-fluoro-phenyl)-amide];
(2R ,4R)-4-Hydroxy-pyrrolidine-1.2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yl)-amide] 2-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide];
(2R ,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 2-[(3-fluoro-2'-
methanesulfonyl-biphenyl-4-yi)-amide] 1-p-tolylamide;
15 (2R)-4-Oxo-pyrrolidine-1.2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]
2-[(3-fluoro-2'-methanesuifonyl-biphenyl-4-yl)-amide]; and
(2R,45)-4-Fluoro-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-phenyl)-
amide] 2-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide];or a
pharmaceutically acceptable salt thereof.
20
6. A compound which is:
(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chioro-
phenyl)-amide] 2-{[2-fluoro-4-(2-oxo-piperidin-1-yl)-phenyl]-amide);
(2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-
25  phenyl)-amide] 2-{[4-(2-oxo-piperidin-1-yl)-phenyl}-amide},
(2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(2-oxo-piperidin-1-yl)-phenyl}-amide };
(2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yl)-amide] 2-{[2-fluoro-4-(2-oxo-piperidin-1-yl)-phenyl]-amide },
30 (2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(5-chloro-
pyridin-2-yl)-amide] 2-{[2-fluoro-4-(2-oxo-piperidin-1-yl)-phenyl]}-amide } ;



4, 5- Di hydr o- pyrazol e- 1, 5-di carboxylic acid 1-[(4-chl oro-phenyl)- am'%?e"]"“ 2006
5-{ [2-fluoro-4-(2-o0x0-2H pyridin-I-yl)-phenyl)-am de);

3- Hydr oxymet hyl - 4, 5- di hydr o- pyrazol e-1, 5-di carboxylic acid 1-[(4 15

chl or o- pHeM/H912am de] 5-{ [2-fluoro-4-(2-o0x0-2H pyri di nPCFEBH2AMTST
-phenyl]-am de); 5-Methyl-4,5-di hydro-pyrazol e-1, 5-di carboxylic acid
1-[(4-chl oro- phenyl}am de] 5-{

[ 2-fl uoro-4-(2-o0x0-2H pyridin-I-yl)-phenyl}3&ni de);

(2R,4R)-4-Ethoxy-pyrrolidine-1,2-dicarboxylic actd 1-[(5-chloro-pyndin-
2-yl)-amide] 2-{[2-fluoro-4-(2-oxo-piperidin-1-yl)-phenyl]-amide};
(2R ,4R)-4-Ethoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-{[2-fluoro-4-(2-oxo-piperidin-1-yl)-phenyl]-amide};
5 (2R,4R)-4-Propoxy-pyrrolidine- 1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(2-oxo-piperidin-1-yl)-phenyl]-amide};
(2R,4R)-4-Propoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chioro-pyridin-
2-yl)-amide] 2-{[2-fluoro-4-(2-oxo-piperidin-1-yl)-phenyl]-amide};
(2R,4R)-4-Fluoro-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
10  amide] 2-{[2-fluoro-4-(2-oxo-piperidin-1-yl)-phenyl]-amide};
(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(2-oxo-azetidin- 1-yl)-phenyl}-amide };
(2R ,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yl)-amide] 2-{[2-fluoro-4-(2-oxo-azetidin-1-yl)-phenyl]-amide);
15 (2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(2-oxo-pyrrolidin-1-yl)-phenyl}-amide };
(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yl)-amide] 2-{[2-fluoro-4-(2-oxo-pyrrolidin-1-yl)-phenyl]-amide};
(2R, 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
20  phenyl)-amide] 2-{[2-fluoro-4-(2-oxo-azepan-1-yl)-phenyl]-amide};
(2R, 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yl)-amide] 2-{[2-fluoro-4-(2-oxo-azepan-1-yl)-phenyl]-amide};
(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yl)-amide] 2-{[4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide};
25 (2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-
phenyl)-amide] 2-{[4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide};
(2R,4R)-4-Ethoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-pyridin-
2-yl)-amide] 2-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide};
(2R ,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
30  phenyl)-amide] 2-{[2-fluoro-4-(2-hydroxymethyl-5-oxo-pyrrolidin-1-yl)-phenyl}-

amide};



3- Met hoxynet hyl -4 | 5-di hydr o- pyrazol e-1, 5-di carboxylic acid 1-[(4- 29 MAY 2006

chl or o- phenyl ) -am de] 5-{

[ 2-fl uoro-4-(2-0xo-2H pyridin-1-yl)-phenyl]-amde); 20

4,5-Di hyﬁP&J’éﬁWé&ol e-1,5-di carboxylic acid 1-[(5-chl or oPEFABEMISL v ) -
am de] 5-1[2-fluoro-4-(2-o0xo-2H pyridin-1-yl )-phenyl]-amde);

3- Hydr oxynet hyl - 4, 5-di hydr o- pyrazol e-1 , 5-di carboxylic acid I|-[(5-

chl oro-pyridin-2-yl)-amde] 5-{ [2-fluoro-3%2-oxo- 2H pyri di n-
1-yl)-phenyl]-

(2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[4-(2,3-dimethyl-5-0x0-2,5-dihydro-pyrazol-1-yl)-phenyl]-
amide};

4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chioro-phenyl)-amide]

5  2-{[4-(2-hydroxymethyl-pyrrolidin-1-yl)-phenyl}-amide};

(2R, 4R)4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-[(4-pyrrolidin-1-yl-phenylj-amide];

{(2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-[(4-pyrazol-1-yl-phenyl)-amide}; .

10 (2R 4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-[(2-fluoro-4-pyrazol-1-yl-phenyl)-amide];

(2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-[(4-[1,2,4]triazol-1-yl-phenyl)-amide];

{2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-

15  phenyl)-amide] 2-[(4-[1,2,3]triazol-2-yl-phenyl}-amide};

(2R,4R)-4-Hydrox y-pyrrolidine-1,2-dicarboxylic acid 1-[{4-chloro-
phenyl)-amide] 2-[(4-[1,2,3]triazol-1-yl-phenyl)-amidel;

(2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 2-{(4-acetylamino-
phenyl)-amide] 1-[(4-chloro-phenyl)-amide];

20 (2R ,4R)-4-Hydroxy-pyrrolidine-,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{ [4-(cyclopentanecarbonyl-amino)-phenyl}-amide}; and
4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]
2-{(4-pyrimidin-5-yl-phenyl)-amide]; or

a pharmaceutically acceptable salt thereof.

7. A compound which is:
1-(4-Chloro-phenylcarbamoyl)-5-[2-fluoro-4-(2-oxo-piperidin-1-yl)-
phenylcarbamoyl}-pyrrolidine-3-carboxylic acid;
1-(4-Chloro-phenylcarbamoyl)-5-[2-fluoro-4-(2-oxo-piperidin-1-yl)-
30 phenylcarbamoyl}-pyrrolidine-3-carboxylic acid methyl ester;
1-(4-Chloro-phenylcarbamoy!)-5-[2-fluoro-4-(2-oxo-piperidin-1-yl)-
phenylcarbamoyl}-pyrrolidine-3-carboxylic acid ethyl ester;



amide); 25 5-Methyl -4, 5-di hydro- pyrazol e- 1, 5-di carboxyl ic acid 1-f/MAY?2006
chloro-pyridin- 2-yl}amde | 5-{[2-fluoro-4-(2-o0x0-2H pyridin-1-yl)

-phenyl ] -anmi de];  3- Met hoxynet hyl - 4, 5-di hydr o- pyrazol e- 1, 5-di car boxylic
acid 1-[WO0md- pyridin-2-yl)-am de] 5-{[2-fl uoro-4-(2-PETEBR2MTST

H pyridin-1-yl)-phenyl]- am de);

10

15

30

-340-

Pyrrolidine-1,2,4-tricarboxylic acid 4-amide 1-[(4-chloro-phenyl)}-amide]
2-{[2-fluoro-4-(2-oxo-piperidin-1-yl)-phenyl]-amide};
4-Cyano-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-
{ [2-fluoro-4-(2-oxo-piperidin-1-yl)-phenyl]-amide};
4-(1H-Tetrazol-5-yl)-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(2-oxo-piperidin-1-yl)-phenyl]-amide};
4-Aminomethyl-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide) 2-{ [2-fluoro-4-(2-oxo-piperidin-1-yl)-phenyl}-amide };
4-Methylaminomethyl-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(2-oxo-piperidin-1-yl)-phenyl]-amide};
4-Dimethylaminomethyl-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2- { [2-fluoro-4-(2-oxo-piperidin-1 -yl)-phenyl]-amide};
4-Acetyl-pyrrolidine- 1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-
{{2-fluoro-4-(2-oxo-piperidin-1-yl)-phenyl]-amide};
Pyrrolidine-1,2 4-tricarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-{[2-
fluoro-4-(2-oxo-piperidin-1-yl)-phenyl]-amide} 4-methylamide;
Pyrrolidine-1,2,4-tricarboxylic acid 1-{(4-chloro-phenyl)-amide] 4-
dimethylamide 2-{[2-fluoro-4-(2-oxo-piperidin-1-yl)-phenyl]-amide};
4-Trifluoromethyl-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-{[2-fluoro-4-(2-oxo-piperidin-1-yl)-phenyl]-amide};
4-Methyl-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-
{ [2-fluoro-4-(2-oxo-piperidin-1-yl)-phenyl]-amide }; '
4-Isopropoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-{[2-fluoro-4-(2-oxo-piperidin-1-yl)-phenyl]-amide};
4-Fluoro-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-phenyl)-amide] 2-
{[2-fluoro-4-(2-oxo-piperidin-1-yl)-phenyl]-amide }; |
4 4-Difluoro-pyrrolidine- 1,2-dicarboxylic acid 1-[(4-chioro-phenyl)-
amide] 2-{[2-fluoro-4-(2-oxo-piperidin-1-yl)-phenyl}-amide};
1-(4-{[1-(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2-carbonyl}-
amino }-phenyl)-pyrrolidine-2-carboxylic acid;
1-(4-{ [1-(4-CMoro-pheny]carbamoyl)-4-hydroxy-pyrrolidinc-2-carbonyl]-
amino }-phenyl)-pyrrolidine-2-carboxylic acid;
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4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-pyridin-2-yl)-
amide] 2-{(2-o0x0-3,4,5,6-tetrahydro-2H-[1,3 Tbipyridinyl-6'-yl)-amide],
4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]
2-[(2-0x0-3,4,5,6-tetrahydro-2H-[1,2bipyridinyl-5'-yl)-amide],
5 4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(5-chloro-pyridin-2-yl)-
amide] 2-{[5-(2-oxo-piperidin-1-yl)-pyrimidin-2-yl]-amide };
4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-pyridin-2-yl)-
amide] 2-{[2-(2-oxo-piperidin-1-yl)-pyrimidin-5-yI]-amide };
4-Methoxy-pyrrolidine-1,2-dicarboxylic acid -1-[(4-chloro-phenyl)-amide]
10  2-{[5-(2-oxo-piperidin-1-y1)-pyrimidin-2-yl}-amide};
4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]
2-{[2-(2-oxo-piperidin-1-yl)-pyrimidin-5-yl}-amide}:
4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{{2-fluoro-4-(2-oxo-
piperidin-1-yi)-phenyl}-amide} 1-[(5-fluoro-pyridin-2-yl)-amide];
15 4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(5-fluoro-pyridin-2-yl}-
amide] 2-[(2-ox0-3,4,5,6-tetrahydro-2H-[ 1,3 1bipyridinyl-6'-yl)-amide];
4-Methoxy-pyrrolidine-1.2-dicarboxylic acid 1-[(5-fluoro-pyridin-2-yl)-
amide] 2-[(2-0x0-3,4,5,6-tetrahydro-2H-[1,2'Ibipyridinyl-5'-yl)-amide];
4-Fluoro-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-
20 [(2-ox0-3,4,5,6-tetrahydro-2H-{1,3"]bipyridinyl-6'-yl)-amide];
4-Fluoro-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-pyridin-2-yl)-
amide] 2-[(2-ox0-3,4,5,6-tetrahydro-2H-[1 ,3'Ibipyridinyl-6'-yl)-amide]; '
4-Fluoro-pyrrolidine- 1,2-dicarboxylic acid 1-[(5-fluoro-pyridin-2-yl)-
amide] 2-[(2-0x0-3,4,5,6-tetrahydro-2H-[ 1,3 Tbipyridinyl-6'-yl)-amide];
25 4-Fluoro-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-phenyl)-amide] 2-
[(2-0x0-3,4,5,6-tetrahydro-2H-{1,2']bipyridinyl-5'-yl)-amide];
4-Fluoro-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-pyridin-2-yl}-
amide] 2-[(2-0x0-3,4,5,6-tetrahydro-2H-[1,2'Ibipyridinyl-5"-yl)-amide];
4-Fluoro-pyrrolidine-1,2-dicarboxylic acid  1-[(5-fluoro-pyridin-2-y1)-
30  amide] 2-[(2-0x0-3,4,5,6-tetrahydro-2H-[1,2'1bipyridinyl-5'-yl)-amide};
4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-phenyl)-amide]
2-{ [2-fluoro-4-(2-hydroxymethyl-5-oxo-pyrrolidin-1-yl)-phenyl]-amide;
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1-(4-{[1-(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2-carbonyl]-
amino}-3-fluoro-phenyl)-5-oxo-pyrrolidine-2-carboxylic acid;
1-(4-{[1-(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2-carbon y!]-
amino }-3-fluoro-phenyl)-5-oxo-pyrrolidine-2-carboxylic acid;
5 4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]
2-{[4-(4,4-dimethyl-2,5-diox o-imidazolidin-1-yl)-2-fluoro-phenyl]-amide} ;
[1-(4-{[1-(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2-
carbonyl}-amino }-3-fluoro-phenyl)-2,5-dioxo-imidazolidin-4-y!]-acetic acid;
4-Methoxy-pymolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]
10 2-{[{4-(5,5-dimethyl-2,4-dioxo-oxazolidin-3-yl)-2-fluoro-phenyl]-amide);
4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]
2-{[4-(2,5-dioxo-pyrrolidin-1-y1)-2-fluoro-phenyl]-amide };
4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chioro-phenyl)-amide]
2-{{2-fluoro-4-(2-oxo0-oxazolidin-3-yl)-phenyl]-amide};
15 4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]
2-{[4-(2,5-dioxo-oxazolidin-3-yl)-2-fluoro-phenyl]-amide} ;
4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]
2-{[2-fluoro-4-(2-oxo-imidazolidin-1-yl)-phenyl}-amide} ;
4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]
20 2-{[4-(2,5-dioxo-imidazolidin-1-yI)-2-fluoro-phenyl}-amide};
4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chioro-phenyl)-amide]
2-{[2-fluoro-4-(3-methyl-2,5-dioxo-imidazolidin-1-yl)-phenyl]-amide ) ; '
3-(4-{[1-(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2-carbonyl)-
amino}-3-flucro-phenyl)-2-oxo-imidazolidine-4-carboxylic acid;
25 | 4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-pheny!)-amide]
2-{[2-fluoro-4-(2,4,5-trioxo-imidazolidin-1-yl)-phenyl}-amide };
4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide)
2-{[4-(2,5-diox0-2,5-dihydro-pyrrol- 1-yl)-2-fluoro-phenyl]-amide };
4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{[4-(2-aminomethyl-5-
30  oxo-pyrrolidin-1-yl)-2-fluoro-phenyl]-amide} 1 -{[{4-chloro-phenyl)-amide];
4-Methoxy-pyrrolidine-1,2-dicarboxylic  acid  2-{ [4-(2-aminomethy]-5-
oxo-pyrrolidin- 1-yl)—2~ﬂuoro—phenyl]~amj de} 1-[(4-chloro-phenyl)-amide];
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4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{[4-(2-carbamoy!-5-oxo-
pyrrolidin-1-yl)-2-fluoro-phenyl]-amide} 1-[(4-chloro-phenyl)-amide];
4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{[4-(2-carbamoyl-5-0x0-
pyrrolidin-1 -yl)-2-ﬂuoro-phenyl]-amide } 1-[(4-chloro-phenyl)-amide];
5 4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{[4-(2,2-bis-
hydrox ymethyl-5-oxo-pyrrolidin-1-yl)-2-fluoro-phenyl]-amide} 1-[(4-chloro-
phenyl)-amide];
3-(4-{[1-(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2-carbonyl]-
amino }-3-fluoro-phenyl)-2-oxo-imidazolidine-4-carboxylic acid; -
10 4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl}-amide]
2-{[4-(3,3-dimethyl-2,5-dioxo-pyrrolidin-1-yl)}-2-fluoro-phenyl]-amide } ;
4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-phenyl)-amide]
2-{[2-fluoro-4-(3,3,4-trimethyl-2,5-dioxo-pyrrolidin-1-yl)-phenylj-amide } ;
1-(4-{[1-(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2-carbonyl]-
15  amino}-3-fluoro-phenyl)-5-oxo-pyrrolidine-2,2-dicarboxylic acid,;
4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]
2-{[2-fluoro-4-(2-methyl-5-oxo-pyrrolidin-1-yl)-phenyl]-amide};
4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]
2-{[2-fluoro-4-(2-methyl-6-oxo-piperidin-1-yl)-phenyl}-amide};
20 4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]
2-{[2-fluoro-4-(3-hydroxy-2-oxo-piperidin-1-yl)-phenyl]-amide};
4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]
2-{[2-fluoro-4-(5-methyl-2,6-dioxo-tetrahydro-pyrimidin-1-yl)-phenyl}-amide };
4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]
25  2-{[2-fluoro-4-(2-oxo-tetrahydro-pyrimidin- I-yl)-phenylj-amide};
4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]
2-{[2-fluoro-4-(3-methyl-2-oxo-2H-pyridin-1-yl)-phenyl]-amide };
4-Methoxy-pyxrolidine—1,2—dicarboxylic acid 1-[(4-chioro-phenyl)-amide]
2-{[4-(2,5-dioxo-piperazin-1-yl)-2-fluoro-phenyl]-amide};
30 4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]
2-{[2-fluoro-4-(3-hydroxy-2-oxo-2H-pyridin-1-yl)-phenyl]-amide};
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4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-phenyl)-amide]
2-{[2-fluoro-4-(3-methoxy-2-oxo-2H-pyridin-1-yl)-phenyl]-amide};

4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]
2-{[2-fluoro-4-(6-methyl-2-oxo-4-trifluoromethyl-2H-pyridin- 1 -yl)-phenyl]-
amide};

4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]
2-{[4-(2,6-dioxo-piperidin-1-yl)-2-fluoro-phenyl]-amide ;

1-4-{[1 ~(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2-carbonyl}-
amino } -3-fluoro-phenyl)-2-oxo-piperidine-3-carboxylic acid;

4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1 -[(4-chloro-phenyl)-amide]
2-{[4-(5,5-dihydroxy-2,4,6-trioxo-tetrahydro-pyrimidin- 1-y1)-2-fluoro-phenylj-
amide};

4-Methdxy-pyrrolidine—l,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]
2-{[2-fluoro-4-(2,4,6-trioxo-tetrahydro-pyrimidin-1-yl)-phenyl]-amide };

4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]}
2-({4-(4,4-dimethyl-2,6-dioxo-piperidin-1-yl)-2-fluoro-phenyl}-amide } ;

4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4~chloro-phenyl)-amide]
2-{[2-flucro-4-(2-hydroxy-4-oxo-azetidin-1-yl)-phenyl]-amide) ;

4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{ [4-(acetyl-methyl-amino)-
2-fluoro-phenyl]-amide) 1-[(4-chloro-phenyl)-amide];

4-(4-{[1-(4-Chloro-phenylcarbamoy!)-4-methoxy-pyrrolidine-2-carbonyl}-
amino } -3-fluoro-phenyl)- 1 H-pyrrole-3-carboxylic acid; -

2-(4-{[1-(4-Chloro-phenylcarbamoyl)-4-methox y-pyrrolidine-2-carbonyl]-
amino }-3-fluoro-phenyl)-2H-pyrazole-3-carboxylic acid;

1-(4-{ [1-(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2-carbonyl]-
amino}-3-ﬂuoro-phenyl)-1H-iniidazo]e-Z-carboxylic acid;

1-(4-{[1-(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2-carbonyl}-
amino }-3-fluoro-phenyl)-1H-pyrrole-2-carboxylic acid;

3-(4-{[1-(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2-carbonyl]-
amino }-3-fluoro-phenyl)-1H-pyrrole-2-carboxylic acid;

3-(4-{[1-(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2-carbon yl}-
amino }-3-fluoro-phenyl)-furan-2-carboxylic acid;
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3-(4-{[1-(4-Chloro-phenylcarbamoyl)}-4-methoxy-pyrrolidine-2-carbonyl}-
amino }-3-fluoro-phenyl)-thiophene-2-carboxylic acid,
4-(4-{[1 -(4-Chloro-pheny]carbamoyl)-4—methoxy-pyrrolidine-2-carbonyl]—
amino } -3-fluoro-phenyl)-furan-3-carboxylic acid;
5 4-(4-{{1-(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2-carbonyi]-
amino }-3-fluoro-phenyl)-thiophene-3-carboxylic acid;
4.5-Dihydro-pyrazole-1,5-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]
5-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide];
3-Oxo-pyrazolidine-1,5-dicarboxylic acid 1-[{4-chloro-phéenyl)-amide] 5-
10 [(3-fluoro-2'-sulfamoyl-biphenyl-4-yl)-amide];
3-Oxo-pyrazolidine- 1,5-dicarboxylic acid 1-[(4-chloro;phenyl)-amide] 5-
{ [2-fluoro-4-(2-oxo-piperidin-1-yl)-phenyl}-amide };
4,5-Dihydro-pyrazole-1,5-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]
5-{[4-(2-oxo-piperidin-1-yl)-phenyl]-amide};
15 4,5-Dihydro-pyrazole-1,5-dicarboxylic acid 1-[(5-chloro-pyridin-2-yi)-
amide] 5-{[2-fluoro-4-(2-oxo-piperidin-1-yl)-phenyl}-amide};
4,5-Dihydro-pyrazole-1,5-dicarboxylic acid 1-[(5-chloro-pyridin-2-yl)-
amide] 5-{[4-(2-oxo-piperidin-1-yl)-phenyl]-amide};
4,5-Dihydro-pyrazole-1,5-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]
20  5-[(2-0x0-3,4,5,6-tetrahydro-2H-[1,3']bipyridinyl-6'-yl)-amide];
4,5-Dihydro-pyrazole-1,5-dicarboxylic acid 1-[(5-chloro-pyridin-2-yl)-
amide] 5-[(2-0x0-3,4,5,6-tetrahydro-2H-[1,3'Ibipyridinyl-6'-yl)-amide]; -
4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-pyridin-2-yl)-
amide] 2-[(3.5-difluoro-2'-sulfamoyl-biphenyl-4-yl)-amide];
25 4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-((4-chloro-phenyl)-amide]
2-[(5'-fluoro-2'-sulfamoyl-biphenyl-4-yl)-amide];
4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-pyridin-2-yl)-
amide] 2-[(3,5-difluoro-2'-sulfamoyl-biphenyl-4-yl)-amide};
4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]
30  2-[(3,5'-difluoro-2'-sulfamoyl-biphenyl-4-yl)-amide];
4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-phenyl)-amide]
2-[(5"-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide];
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4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]
2-[(3,5'-difluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide];

4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(5-chioro-pyridin-2-yl}-
amide] 2-[(3,5'-difluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide];

4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[{(4-chioro-phenyl)-amide]
2-[(3,5'-difluoro-2'-sulfamoyl-biphenyl-4-yl)-amide];

4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]
2-[(3,5"-difluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide], or

a pharmaceutically acceptable salt thereof.

8. A compound which is:

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-[(4-pyrazol-1-yl-phenyl)-amide];

(2R ,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chioro-
phenyl)-amide] 2-{(2-fluoro-4-pyrazol-1-yl-phenyl)-amide};

(2R ,4R)-4-Ethoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide} 2-{(2-fluoro-4-pyrazol-1-yl-phenyl}-amide];

(2R 4R)-4-Ethox y-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-{(4-pyrazol-1-yl-phenyl)-amide];

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide} 2-{{2-fluoro-4-(3-methyl-pyrazol-1-yl)-phenylj-armde};

(2R ,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(5-methyl-pyrazol-1-yl)-phenyl]-amide};

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chioro-
phenyl)-amide] 2-{[4-(5-methyl-pyrazol-1-yl)-phenyl]-amide};

(2R,4R)4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[4-(3,5-dimethyl-pyrazol-1-yl)-phenyl]-amide};

(2R ,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[4-(3,5-dimethyl-pyrazol-1-yl)-phenyl]-amide};

(2R ,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[4-(3,5-dimethyl-pyrazol-1-yl)-2-fluoro-phenyl}-amide};
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(2R ,4S)-4-Amino-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide];
(2R,4R)-4-Amino-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-[(3-fluoro-2"-methanesulfonyl-biphenyl-4-yl)-amide];
5 (2R, 4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-[(3-fluoro-2"-sulfamoyl-biphenyl-4-yl)-amide];
(2R)-4-Hydroxyimino-pyrrolidine-1 ,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-y})-amide];
(2R 4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
10  phenyl)-amide] 2-[(3-fluoro-2'-methylsulfamoyl-biphenyl-4-yl)-amide];
(2R 4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide]} 2-[(2'-dimethylsulfamoyl-3-fluoro-biphenyl-4-yl)-amide};
(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yl})-amide] 2-[(3-ﬂuoro—2'—mcthanesulfonyl-biphenyl-4-yl)—amidé];
15 (2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chioro-
phenyl)-amide] 2-[(3-fluoro-2'-sulfamoyl-biphenyl-4-yl)-amide];
(2R 4R)-4-Ethoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-pyridin-
2-yh)-amide] 2-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide];
(2R, 4R)-4-Ethoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
20  amide] 2-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide];
(2R 4R)-4-Ethoxy-pyrrolidine-1,2-dicarboxylic acid 1 -[(4-chloro-phenyl)-
amide] 2-[(3-fluoro-2'-sulfamoyl-biphenyl-4-yl)-amide]; )
(2R,4S)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-[(3-ﬂuor0—2'-rnethanesulfonyl—bipheny]—4—yl)-amide];
25 (2R,4R)—4—Fluoro-pyrrolidine-1 ,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-[(3-ﬂu0r0-2‘-rnethanesulfonyl-biphenyl-4—yl)—amidc];
(2R)-4,4-Difluoro-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-{(3-fluoro-2"-methanesulfonyl-biphenyl-4-yl)-amide];
(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-[(3-fluoro-2'-
30  methanesulfonyl-biphenyl-4-yl)-amide] 1-[(4-fluoro-phenyl)-amide];
(2R, 4R)-4-Acetylamino-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chioro-
phenyl)-amide]) 2-[(3-ﬂuoro-z'—methanesulfonyl-bipheny]-4-yl)—amidc];
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(2R ,4R)-4-Methanesulfonylamino-pyrrolidine-1,2-dicarboxylic acid 1-{(4-
chioro-phenyl)-amide] 2-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide]:
(2R,48)-4-(1H-Tetrazol-5-yl}-pyrrolidine-1,2-dicarboxylic acid 1-[(4-
chloro-phenyl)-amide] 2-{[2-fluoro-4-(2-oxo-piperidin-1-yl)-phenyl]-amide};
5 (2R,45)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-f(4-chloro-
pheny})-amide] 2-{[2-fluoro-4-(2-oxo-piperidin-1-yl)-phenyl]-amide};
(2R,4R)-4-Cyano-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyi)-
amide] 2-{[2-fluoro-4-(2-oxo-piperidin-1-yl)-phenyl}-amide};
(2R 4R)-4-(1H-Tetrazol-5-yl)-pyrrolidine-1,2-dicarboxylic acid 1-[(4-
10 chloro-phenyl)-amide] 2-{ [2-fluoro-4-(2-oxo-piperidin-1-yl)-phenyl}-amide};
(2R.4R)-4-Trifluoromethyl-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(2-oxo-piperidin-1-yl)-phenyl]-amide};
(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{(2'-cyano-3-fluoro-biphenyl-4-yl}-amide];
15 (2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{(2-aminomethyl-
3-fluoro-biphenyl-4-yl)-amide] 1-{(4-chloro-phenyl)-amide];
(2R ,4R)-4'-{[1-(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2-
carbonyl]-amino}-3'-fluoro-biphenyl-2-carboxylic acid methyl ester;
(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
20  phenyl)-amide] 2-{[4-(2,5-dihydro-pyrrole-1 -carbonyl)-phenyl}-amide};
(2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-[(4-dimethylcarbamoyl-2-fluoro-phenyl)-amide];
(2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{ [4-(pyrrolidine-1-carbonyl)-phenyl}-amide};
25 Pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide} 2-{[4-
(pyrrolidine-1-carbonyl)-phenyl)-amide}:
(2R ,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-
phenyl)-amide] 2-{[4-(2-methyl-pyrrolidine-1 -carbonyl)-phenyl}-amide};
(2R 4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-
30  phenyl)-amide] 2-{[4-(ethyl-methyl-carbamoyl)-phenyl]-amide};
(2R, 4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-
phenyl)-amide] 2-[(4-dimethylcarbamoyl -phenyl)-amide];
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(2R ,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[4-(2R-methyl-pyrrolidine-1-carbonyl)-phenyl]-amide};
(2R 4R)-4-Hydroxy-pyrrolidine-1.2-dicarboxylic acid 1-{(4-chloro-
phenyl)-amide] 2-{(4-(2S-methyl-pyrrolidine-1-carbonyl)-phenyl}-amide};
5 (2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[2-fiuoro-4-(pyrrolidine-1-carbonyl)-phenyl]-amide};
(2R ,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[4-(pyrrolidine-1-carbonyl)-2-pyrrolidin-1-yl-phenyl]-amide};
(2R ,4R)-4-{[1-(4-Chloro-phenylcarbamoyl)-4-hydroxy-pyrrolidine-2-
10 carbonyl}-amino}-3-pyrrolidin-1-yl-benzoic acid methyl ester;
(2R,4R)-4-Hydroxy-pyrrolidine- 1,2-dicarboxylic acid 2-{[4-(azetidine-1-
carbonyl)-phenyl}-amide} 1-{(4-chloro-phenyl)-amide};
(2R,4R)-4-Hydroxy-pyrrolidine-'l ,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-y})-amide] 2-{{2-fluoro4-(pyrrolidine-1-carbonyl)-phenyi]-amide};
15 (2R ,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yl)-amide] 2-{[4~(pyrrolidine-1-carbonyl)-phenyl]-amide};
(2R ,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yl)}-amide] 2-[(4-dimethylcarbamoyl-pheny!)-amide];
(2R 4R)-4-{[1-(4-Chloro-phenylcarbamoyl)-4-hydroxy-pyrrolidine-2-
20  carbonyl]-amino)-3-dimethylamino-benzoic acid methyl ester;
(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4chloro-
phenyl)-amide] 2-{[4-(pyrrolidine-1 -carbonyl)-phenyl}-amide};
(2R 4R )-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-[(4-dimethylcarbamoyl-phenyl)-amide}];
25 (2R.4R)-4-Ethoxy-pyrrolidine- 1,2-dicarboxylic acid 1-[(4-chioro-phenyl)-
amide] 2-{[4-(pyrrolidine-1-carbonyl)-phenyl]-amide};
(2R,4R)-4-Ethoxy:pyrrolidine—1 ,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-[(4-dimethylcarbamoyl-phenyl)-amide];
(2R ,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-
30  phenyl)-amide] 2-{ [2-fluoro-4-(pyrrolidine-1-carbonyl)-phenyl]-amide};
(2R ,4R)-4-Ethoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-{[2-fluoro-4-(pyrrolidine-1-carbonyl)-phenyl]-amide};
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(2R ,4R)-4-Ethoxy-pyrrolidine-1,2-dicarboxylic acid 1-{{(4-chloro-phenyl)-
amide] 2-[(4-dimethylcarbamoyl-2-fluoro-phenyl)-amide];

(2R,4R)-4-Methox y-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[2-methyl-4-(2-oxo-piperidin-1-yl)-phenyl]-amide};

(2R,4R)-4-Ethoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-{[2-methyl-4-(2-oxo-piperidin-1-yl)-phenyl]-amide};

Pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-[(2-
fluoro-4-quinolin-8-yl-phenyl}-amide];

Pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-{(3,5-
difluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide];

Pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-[(2*-
methanesulfonyl-2-methyl-biphenyl-4-yl)-amide];

(2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-[(2'-methanesulfonyl-biphenyl-4-yl)-amide]; '

(2R ,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-[(2-methanesulfinyl-biphenyl-4-yl)-amide];

(2R.4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-[(3-methyl-2"-methylsuifanyl-biphenyi-4-yl)-amide];

(2R ,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-[(2-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide];

(2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide]} 2-[(2'-methanesulfonyl-3-methyl-biphenyl-4-yl)-amide};

(2R,4R)-4-Hydrox y-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-[(2"-methanesulfonyl-3-trifluoromethyl-biphenyl-4-yl)-amide];

5-Methyl-4,5-dihydro-pyrazole-1.5-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 5-[(3-fluoro-2'-sulfamoyl-biphenyl-4-yl)-amide];

3-Hydroxymethyl-4,5-dihydro-pyrazole-1,5-dicarboxylic acid 1-[(4-
chloro-phenyl)-amide] 5-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yi)-amide];

4,5-Dihydro-pyrazole-1,5-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]
5-[(3-fluoro-2'-sulfamoyl-biphenyl-4-yl)-amide];

(R) 4,5-Dihydro-pyrazole-1,5-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 5-{(3-fluoro-2'-sulfamoyl-biphenyl-4-yl)-amide];
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4,5-Dihydro-pyrazole-1,5-dicarboxylic acid 1-[(4-chloro-phenyl)-amide}
5-{[2-fluoro-4-(2-oxo-piperidin-1-yl)-phenyl]-amide};

4,5-Dihydro-pyrazole-1,5-dicarboxylic acid 1-[(4-chloro-phenyl)-amide}
5-[(3-fluoro-2'-methanesuifonyl-biphenyl-4-yl)-amide];

1-(4-Chloro-phenylcarbamoyl)-5-(3-fluoro-2'-methanesulfonyl-biphenyl-
4-ylcarbamoyl)-4,5-dihydro-1H-pyrazole-3-carboxylic acid ethyl ester;

(2R ,4R)-4-Hydroxy-pyrrolidine-1.2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-[(2'-methoxy-biphenyl-4-yl)-amide];

(2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-[(2'-hydroxy-biphenyl-4-yl)-amidel;

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-
phenyl)-amide] 2-[(2-fluoro-4-iodo-phenyl)-amide};

(2R 4R)-4-Methoxy-pyrrolidine- 1,2-dicarboxylic acid 1-[(4-chloro-
phenyl}-amide] 2-{ {2-fluoro-4-(3-hydroxy-2-oxo-piperidin-1-yl)-phenyl]-amide};

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{ [2-fluoro-4-(2-oxo-tetrahydro-pyrimidin-1-yl)-phenyl]-amide} ;

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-
phenyl)-amide] 2-{ [2-fluoro-4-(2-oxo-imidazolidin-1-yl)-phenyl]-amide};

(2R.4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{ [2-fluoro-4-(2-oxo-oxazolidin-3-yl)-phenyl]-amide};

(2R ,4R)-1-(4-{[1-(4-Chloro-phen ylcarbamoyl)-4-methoxy-pyrrolidine-2-
carbonyl}-amino }-3-fluoro-phenyl)-2-oxo-piperidine-3-carboxylic acid ethyl
ester;

(2R,4R)-4—Methoxy-pyrrolidine-l,2~dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{ [2-fluoro-4~(3-methoxy-2-0x0-2H-pyridin-1-y1)-phenyl}-
amide};

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yl)-amide] 2-{ [2-fluoro-4-(3-methoxy-2-oxo-2H-pyridin-1-yl)-phenyl}-
amide};

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yl)-amide] 2-{[4-(3-methyl-2-oxo-2H-pyridin-1 -yl)-phenyl]-amide};
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(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-[(4-morpholin-4-yl-phenyl}-amide];
(2R.4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chiloro-
phenyl)-amide] 2-{ [4-(2-methyl-5-oxo-pyrrolidin-1-yl)-phenyl]-amide };
5 (2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yl)-amide] 2-{[4-(2-methyl-5-0xo-pyrrolidin-1-y1)-phenylj-amide };
(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(4-methox y-2-oxo-2H-pyridin-1-yl)-phenyl}-
amide}; .

10 (2R ,4R)-4-Methoxy-pyrrolidine- 1,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yh)-amide] 2-{[2-fluoro-4-(4-methoxy-2-oxo-2H-pyridin-1-yl)-phenyl]-
amide};

(2R,4R)-4-Methoxy-pyrrolidine- 1,2-dicarboxylic acid 2-{ {4-(5-chloro-2-
oxo-2H-pyridin-1-yl)-2-fluoro-phenyl}-amide} 1-[(4-chloro-phenyl)-amide];

15 4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 2-{(4-tert-butyl-phenyl)-
amide] 1-[(4-chloro-phenyl)-amide];

4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]
2[(3,5'difluoro-2'-sulfamoyl-biphenyl-4-yl)-amide];
4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]

20  2-[(2-0x0-3,4,5,6-tetrahydro-2H-[ 1,2]bipyridinyl-5"-yl)-amide];

4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]
2-[(2-0x0-3,4,5,6-tetrahydro-2H-[1,3']bipyridinyl-6'-yl)-amide]; )

4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-pyndin-2-yl)-
amide] 2-{[4-(2,3-dimethyl-5-ox0-2,5-dihydro-pyrazol-1-yl)-phenyl}-amide } ;

25 4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-phenyl)-amide]
2-{[4-(2,3-dimethyl-5-0x0-2,5-dihydro-pyrazol-1-yl)-phenyl]-amide};

4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]
2-[(2-0x0-2H-[1,3'Tbipyridiny}-6™-yl)-amide];
4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(S-chloro-pyridin-2-yl})-

30 amide] 2-[(2-0x0-3,4,5,6-tetrahydro-2H-[1,3'}bipyridinyl-6'-yl)-amide}-TFA Salt;

4-Ethoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl}-amide] 2-
[(2-ox0-3,4,5,6-tetrahydro-2H-{1,3"]bipyridinyl-6'-yl)-amide];
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4-Ethoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-amide] 2-
[(2-ox0-2H-[1 ,3'Ibipyridinyl-6'-yl)-amide]; or

4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-phenyl)-amide]
2-{[2-fluoro-4-(6-ox0-6H-pyridazin-1 -yl)-phenyl}-amide};

5 (2R,4R)-4-Methoxy-pyrrolidine-1 2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{ [2-fluoro-4-(6-methyl-5-oxo-5H-{1.2,4] triazin-4-yl)-phenyl]-
amide};

(2R,4R)-4-Methoxy-pyrrolidinc—1,2-dicarboxy1ic acid 2-{[4-(3-chloro-5-
methyl-2-oxo-2H-pyridin-1 -yl)-2-fluoro-phenyl]-amide} 1-[(4-chiero-phenyl)-

10 amide};

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-
phenyl)-amide] 2-{ [4-(3-methyl—S-oxo-4,5-dihydro—pyrazol-1-yl)-phenyl]—amidc} N

(2R,4R)-4-Methoxy-pyrrolidine-1 2-dicarboxylic acid 2-{[4-(5-chloro-3-
methyl-2-oxo-2H-pyridin-1 -yl)-2-fluoro-phenyl]-amide} 1-[(4-chloro-phenyl)-

15 amide];

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{ [4-(3,5-dimcthoxy-2-oxo—2H-pyridin-1-yl)-2-ﬂuoro-phenyl]-
amide};

(2R,4R)-4~Methoxy—pyrrolidine-1,2—dicarboxylic acid 1-[(4-chloro-

20  phenyl)-amide] 2-{ [2-fluoro-4-(5-methoxy-2-ox0-2H-pyridin-1-y1)-phen yi}-
amide};

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{ [2-fluoro-4-(2-oxo-3-pyrrol-1-yl-2H-pyridin-1 -yl)-phenyl}-
amide};

25 (2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{ [2-fluoro-4-(2-ox0-3-phenyl-2H-pyridin-1 -yl)-phenylj-amide};

(2R,4R)-4-—Methoxy-pyrrolidine-1,Z-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{ [2-ﬂuoro-4—(3-methy]-2-ox0-pyrrolidin-l-yl)-pheﬁyl]-amide IR

(2R,4R)-4-Methoxy-pyrrolidine-1 ,2-dicarboxylic acid 1-[(4-chloro-

30  phenyl)-amide] 2-{ [2-fluoro-4-(3-methyl-2-oxo-imidazolidin-1-yl)-phenyl]-

amide};
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(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-
phenyl)-amide] 2-{ [4-(3,5-dimethyl-2-0xo-imidazolidin-1-yl)-2-fluoro-phenyl}-
amide};

(2R.4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-
phenyl)-amide] 2-{ [2-fluoro-4-(3,5,5-trimethyl-2-0xo-imidazolidin-1-y1)-phenyl}-
amide};

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{ [2-ﬂuoro-4-(3-iéopropyl—5,5—dimethy]-2-oxo-imidazo]idin-1 -
yl)-phenyl]-amide}; " )

(2R ,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{{2-fluoro-4-(5-methyi-2-oxo-imidazolidin-1-yl)-phenyl]-
amide};

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-
phenyl)-amide] 2-{[4-(5,5-dimethyl-2-oxo-imidazolidin-1-yl)-2-fluoro-phenyl}-
amide};

(2R ,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[4-(3,4-dimethyl-2-oxo-2H-pyridin-1-yl)-2-fluoro-phenyl]-
amide});

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxyilic acid 2-{[4-(4-chloro-2-
oxo-2H-pyridin-1-yl)-2-fluoro-phenyl}-amide} 1-[(4-chloro-phenyl)-amide];

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(5-chloro-
pyridin-2-yl)-amide] 2-{[2-fluoro-4-(3-methyl-2-oxo-pyrrolidin-1 -yl)-phcnyl]-.
amide};

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yl)-amide] 2-{ [2-fluoro-4-(3-methyl-2-oxo-imidazolidin-1-yl)-phenyl]-
amide};

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(5-chloro-
pyridin-2-yl)-amide] 2-{ [4-(3,5-dimethyl-2-ox0-imidazolidin-1-yl)-2-fluoro-
phenyl]-amide};

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yl)-amide] 2-{[2-fluoro-4-(3,5,5-trimethyl-2-oxo-imidazolidin-i-yl)-
phenyl]-amide};




29 MAY 2006
WO 03/045912 PCTABO2/4TST

-355-

(2R 4R )-4-Methox y-pyrrolidine-1,2-dicarboxylic acid 1-[(S-chloro-
pyridin-2-yl)-amide] 2-{ [2-fluoro-4-(3-isopropyl-3,5-dimethyl-2-o0xo-
imidazolidin-1-yl)-phenyl}-amide};

(2R .4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-

5  pyridin-2-yl)-amide]} 2-{[2-fluoro-4-(5-methyl-2-oxo-imidazolidin-1-y})-phenyl}-
amide};

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(5-chloro-
pyridin-2-yl}-amide] 2-{{4-(5,5-dimeth yl-2-oxo-imidazolidin- 1-yl)-2-fluoro-
phenyl}-amide};

10 (2R, 4R )-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(S-chloro-
pyridin-2-yl)-amide] 2-{ [4-(3,4-dimethyi-2-0x0-2H-pyridin-1 -3‘11)-2-ﬂuoro-
phenyl]-amide};

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{{4-(4-chloro-2-
oxo-2H-pyridin-1-yl)-2-fluoro-phenyl}-amide} 1-[(5-chloro-pyridin-2-yl)-amide];

15 or a pharmaceutically acceptable sait thereof.

9. A compound which is:
(2R,4R)-4-Methoxy-pyrrolidine- 1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[2-fiuoro-4-(2-oxo-2H-quinolin-1 -yl)-phenyl]-amide};
20 (2R, 4R )-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[{(4-chloro-
phenyl)-amide] 2-{ [2-fluoro—4-(3-oxo-3H-isoquinolin-2-yl)-phenyi}-amide };
(2R, 4R)-4-Methox y-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(1-oxo- 1H-isoquinolin-2-yl)-phenyl]-amide };
(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1 -[(4-chloro-
25  phenyl)-amide] 2-{ [2-fluoro-4-(5-0x0-5H-[1,2,4]triazin-4-yl)-phenyl]-amide};
(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{{2-fluoro-4-(6-oxo-6H-pyrimidin-1 -yl)-phenyl}-amide};
2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{ [2-fluoro-4-(2-oxo-2H-pyrazin-1-yl)-phenyl}-amide};
30 (2R,4R)- 4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-
phenyl)-amide] 2-{ [2-fluoro-4-(2-oxo-2H-pyrimidin-1-yl)-phenyl}-amide};
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(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(2-oxo-2H-[1,3,5]triazin-1-yl)-phenyl}-amide };

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-[(6-methyl-2-0x0-2H-[1,3')bipyridinyl-6'-yl)-amide];

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(1-methyl-1H-imidazol-2-yl)-phenyl]-amide};

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(1-methyl- 1H-pyrrol-2-yl)-phenyl}-amide};

(2R,4R)-5-Aza-spiro[2.4]heptane-5,6-dicarboxylic acid 5-[(4-chloro-
phenyl)-amide] 6-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl}-amide};

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[2-flnoro-4-(2-oxo-2H-pyridine-1-carbonyl)-phenyl}-amide };

(2R,4R)~-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(3-methyl-3H-imidazol-4-yl)-phenyl]-amide};

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(2-methyl-2H-pyrazol-3-y!)-phenyi]-amide} ;

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-
phenyl)-amide] 2-{[5-(2,5-dihydro-pyrrole-1-carbonyl)-pyridin-2-yl}-amide};

(2R,4R)- 4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(3-methyl-5-0x0-2,5-dihydro-pyrazol-1-yl)-
phenyl]-amide};

(2R,4R)-4-Methox y-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(5-methoxymethyl-3-methyl-pyrazol-1-yl)-
phenyl]-amide};

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(3-methoxymethyl-5-methyl-pyrazol-1-yl)-
phenylj-amide};

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(5-ethyl-3-methyl-pyrazol-1-yl)-phenyl}-amide };

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide} 2-{[2-fluoro-4-(5-isobutyl-3-methyl-pyrazol-1-yl)-phenyl]-

amide};
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(2R,4R)-4-Methoxy-pyrrolidine-1 ,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{ [2-fluoro-4-(5-isopropyl-pyrazol-1-yl)-phenyl]-amide };

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-
phenyl)-amide}] 2-{[2-fluoro-4-(5-ethyl-pyrazol-1 -yl)-phenyl}-amide};

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
pheny!)-amide] 2-{ [2-fluoro-4-(5-iscbutyl-pyrazol-1-yl)-phenyl}-amide};

(2R 4R)-2-(4-{[1-(4-Chioro-phenylcarbamoyl )-4-methoxy-pyrrolodine-2-
carbonyl]-amino}-3-ﬂuoro-phenyl)-2H-pyrazole-3-carboxylic acid methyl ester;

(2R 4R)-2-(4-{[ 1-(4-Chloro-phenyicarbamoyl)-4-methoxy:pyrrol odine-2-
carbonyl]-amino}-3-ﬂuoro~phenyl)—2H—pyrazo]e-3~carboxyiic acid;

(2R 4R)-4-Methoxy-pyrrolidine-1.2-dicarboxylic acid 1-[{4-chloro-
phenyl)-amide] 2-{ [2-ﬂuoro—4-(5-methoxymethy]-pyrazol—1—yl)-phenyl]—amide };

(2R,4R)-5-(4-{ [1-(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2-
carbonyl]-amino}-3-fluoro-phenyl)-oxazole-4-carboxylic acid ethyl ester;

(2R,4R)-5-(4-{ [ 1-(4-Chloro-phenylcarbamoyl)-4-hydrox y-pyrrolidine-2-
carbonyl]-amino }-3-fluoro-phenyl)-oxazole-4-carboxylic acid ethyl ester;

(2R, 4R)-5-(4-{[1 -(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2-
carbonyl}-amino} -3-fluoro-phenyl)-oxazole-4-carboxylic acid;

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{ [2-ﬂuoro—4-(4-methoxymethyl-oxazol-S-yl)-phenyl]-arnide }s

(2R ,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{{4-chloro-
phenyl)-amide] 2-{ [4—(4—ethy]-oxazol-S-y])-2-ﬂuoro—phenyl]—amide} ;

(2R ,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-~
phenyl)-amide] 2-{ [2-fluoro-4-(4-isopropyl-oxazol-5-yl)-phenyl]-amide};

(2R, 4R)-5-(6-{[ 1-(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2-
carbonyl]-amino }-pyridin-3-yl)-oxazole-4-carboxylic acid ethy! ester;

(2R, 4R)-5-(6-([1-(4-Chli oro-phenylcarbamoyl}-4-methoxy-pyrrolidine-2-
carbonyl}-amino}-pyridin-3-yl)-oxazole-4-carboxylic acid;

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{ [5-(4—methoxymethyl-oxazol-S-yl)—pyridin-2-yl]-amide b

(2R,4R)—4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{ [5-(4-ethyl-oxazol-5-yl)-pyridin-2-yl}-amide};
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(2R, 4R )-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-
phenyl)-amide} 2-{{5-(4-vinyi-oxazol-5-yl}-pyridin-2-yl}-amide};

(2R,4R)-4-Methoxy-pyrrotidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[5-(4-isobutyl-oxazol-5-yl)-pyridin-2-yi]-amide};

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(4-methyl-isoxazol-3-yl)-phenyl]-amide};

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl}-amide] 2-{{4-(4-methyl-isoxazol-3-yl)-phenyl]-amide};

(2R,4R)-3-(4-{[1-(4-Chloro-phenylcarbamoyl)-4-methox y-pyrrolidine-2-
carbonyl}-amino}-3-fluoro-phenyl)-isoxazole-4-carboxylic acid methyl ester;

(2R ,4R)-3-(4-{[1-(4-Chloro-phenylcarbamoyl)-4-methox y-pyrrolidine-2-
carbonyl}-amino}-3-fluoro-phenyl)-isoxazole-4-carboxylic acid;

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chioro-
phenyl)-amide] 2-{[4-(4-methoxymethyl-isoxazol-3-yl)-phenyl]-amide};

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(4-isopropyl-isoxazol-3-yl)-phenyl]-amide};

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(4-cyclopropyl-isoxazol-3-yl)-phenyl]-amide} ;

(2R ,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[4-(4-cyclopropyl-isoxazol-3-yl)-phenyl]-amide};

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yl)-amide] 2-{{2-methyl-4-(2-0x0-2H-pyridin-1-yl)-phenyl}-amide };

(2R, 4R)-4-Ethoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-{[2-methyl-4-(2-0x0-2H-pyridin-1-yl)-phenyl]-amide};

(2R, 4R)-4-Ethoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-pyridin-
2-yl)-amide] 2-{ [2-methy}-4-(2-ox0-2H-pyndin-1-yl)-phenyl}-amide};

(2R ,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-[(4-chloro-
phenyl)-amide] 1-{[2,6-difluoro-4-(2-oxo-2H-pyridin-1-yl}-phenyl}-amide};

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-[(5-chloro-
pyridin-2-yl)-amide} 1-{[2,6-difluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide};

(2R,4R)-4-Ethoxy-pyrrolidine-1,2-dicarboxylic acid 2-[(4-chloro-phenyl)-
amide] 1-{[2,6-difluoro-4-(2-oxo0-2H-pyridin-1-yl)-phenyl]-amide};
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(2R 4R)-4-Ethoxy-pyrrolidine-1,2-dicarboxylic acid 2-{(5-chloro-pyridin-
2-yl)-amide] 1-{[2,6-difluoro-4-(2-0xo-2H-pyridin-1-yl)-phenyl]-amide };

(2R 4R )-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{(5"-methyl-2-oxo-2H-[1,3']bipyridinyl-6'-y])-amide];

(2R, 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yl)-amide] 2-[(5'-methyl-2-ox0-2H-[1,3']bipyridinyl-6'-yl}-amide};

(2R, 4R)-4-Ethoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-[(5"-methy}-2-0x0-2H-[1,3')bipyridinyl-6'-yi)-amide]; '

(2R ,4R)-4-Ethoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-pyridin-
2-yl)-amide] 2-[(5'-methyl-2-0x0-2H-[1,3'lbipyridinyl-6'-yl}-amide];

(2R, 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-[(2'-methyl-2-ox0-2H-[1,3]bipyridinyl-6'-yl}-amide];

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(5-chloro-
pyridin-2-yl)-amide] 2-{(2'-methyl-2-0x0-2H-[1,3']bipyridinyl-6'-yl)-amide};

(2R,4R)-4-Ethoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-[(2'-methyl-2-0x0-2H-[1,3Tbipyridinyl-6'-yl)-amide];

(2R,4R)-4-Ethoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-pyridin-
2-yh-amide] 2-[(2'-methyl-2-ox0-2H-[1.3")bipyridinyl-6'-yl)-amide];

(2R ,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{{4-(ethyl-isopropyl-carbamoy})-phenyl]-amide };

(2R,4R)4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[4-(ethyl-isopropyl-carbamoyl)-2-fluoro-phenyl]-amide}; -

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[4-(3-ethyl-pyrrolidine-1-carbonyl)-phenyl]-amide};

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[4-(3-ethyl-pyrrolidine-1-carbonyl)-2-fluoro-phenyl}-amide};

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{[4-(3R-amino-
pyrrolidine-1-carbonyl)-phenyl]-amide} 1-[(4-chloro-phenyl)-amide];

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{[4-(3R-amino-
pyrrolidine-1-carbonyl)-2-fluoro-phenyl}-amide} 1-[(4-chloro-phenyl)-amide];

(2R ,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{{4-(3S-amino-
pyrrolidine-1-carbonyl)-phenyl]-amide} 1-[(4-chloro-phenyl)-amide];
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(2R ,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{ [4-(3S-amino-
pyrrolidine-1-carbonyl)-2-fluoro-phenyl]-amide} 1-{(4-chloro-phenyl)-amide];
(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{{4-(3R-methylamino-pyrrolidine-1-carbonyl)-phenyl]-amide};
5 (2R,4R}-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[2-fluoro4-(3R-methylamino-pyrrolidine-1-carbonyl)-phenyl]-
amide};
(2R, 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[4-(3S-methylamino-pyrrolidine- 1-carbonyl}-phenyl}-amide };
10 (2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(3S-methylamino-pyrrolidine-1-carbonyl)-phenyi}-
amide};
(2R ,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[4-(3R-ethylamino-pyrrolidine-1-carbonyl)-phenyl}-amide};
15 (2R, 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(3R-ethylamino-pyrrolidine-1-carbonyl)-phenyl]-
amide};
{2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[4-(3S-ethylamino-pyrrolidine-1-carbonyl)-phenyl}-amide};
20 (2R ,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(3S-ethylamino-pyrrolidine-1-carbonyl)-phenyl]-
amide}; '
(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yl)-amide] 2-({[4-(2,5-dihydro-pyrrole-1-carbonyl)-phenylj-amide};
25 (2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[4-(2,5-dihydro-pyrrole-1-carbonyl)-2-fluoro-phenyl]-amide};
(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chioro-
pyridin-2-yl)-amide] 2-{[4-(2,5-dihydro-pyrrole- 1-carbonyl)-2-fluoro-phenyl]-
amide};
30 (2R ,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[4-(pyrrole-1-carbonyl)-phenyl]-amide};
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(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(pyrrole-1-carbonyl)-phenyl]-amide};

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(5-chloro-
pyridin-2-yl)-amide] 2-{[4-(pyrrole-1-carbonyl)-phenyl}-amide};

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yl)-amide) 2-{[2-fluoro-4-(pyrrole-1 -carbonyl)-phenyl]-amide};

(2R 4R )-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-( [2-fluoro-4-(5-flucro-2-oxo-2H-pyridin-1-yl)-phenyl]-amide};

(2R ,4R)-1-(4-{[1-(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2-
carbonyl]-amino }-3-fluoro-phenyl)-6-oxo-1,6-dihydro-pyridine-3-carboxylic acid;

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{ [2-fluoro-4-(6-hydroxy-2-oxo-2H-pyridin-1-yl)-phenyl]-
amide};

(2R,4R)-1-(4-{[1-(4-Chloro-phenylcarbamoyl)-4-methox y-pyrrolidine-2-
carbonyl}-amino }-3-fluoro-phenyl)-2-oxo-1,2-dihydro-pyridine-3-carboxylic acid;

(2R 4R)-1-(4-{[1-(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2-
carbonyl]-amino}-3-fluoro-phenyl)-6-oxo-1,6-dihydro-pyridine-2-carboxylic acid
methyl ester;

(2R.4R)-[1-(4-{[1-(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2-
carbonyl]-amino}-phenyl)-2,5-dioxo-imidazolidin-4-yl]-acetic acid;

(2R ,4R)-1-(4-{[1-(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2-
carbonyl]-amino }-3-fluoro-phenyl)-2-oxo-1,2-dihydro-pyridine-3-carboxylic acid
methyl ester;

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(2-oxo-3-trifluoromethyl-2H-pyridin-1-yl)-
phenyl]-amide};

(2R.4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[{(4-chloro-
phenyl)-amide] 2-{ [2-fluoro-4-(4-hydroxy-2-oxo-2H-pyridin-1-yl)-phenyl]-
amide};

(2R.4R)-1-(4-{[1-(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2-
carbonyl]-amino}-3-flucro-phenyl)-6-oxo-1,6-dihydro-pyridine-2-carboxylic acid;
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(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(2-ox0-5-triflucromethyl-2H-pyridin-1-yI)-
phenyl]-amide};

(2R 4R )-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-
phenyl)-amide] 2-{{4-(6-cyclopropyl-2-oxo-2H-pyridin-1-y1)-2-fluoro-phenyl]-
amide};

(2R,4R)-1-(4-{[1-(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2-
carbonyl]-amino }-3-fluoro-phenyl)-6-oxo- 1,6-dihydro-pyridine-3-carboxylic acid
ethyl ester;

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-([4-(3,3-dimethyl-2-oxo-azetidin-1-yi)-phenyl]-amide};

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-
phenyl)-amide] 2-{ [2-fluoro-4-(7-oxo-7H-thieno[2.3-c]pyridin-6-yl)-phenyl]-
amide}: '

(2R 4R )-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(2-oxo-1-aza-spiro{4.5]dec- 1-yl)-phenyl}-amide};

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{[4-(3-benzoyl-2-
oxo-2H-pyridin-1-y!)-2-fluoro-phenyl]-amide} 1 -[(4-chloro-phenyl)-amide};

(2R.4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{[4-(3-
acetylsulfamoyl-2-oxo-2H-pyridin-1-yl)-2-fluoro-phenyl]-amide} 1-{(4-chloro-
phenyl}-amide];

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{ [2-fluoro-4-(2-oxo-thiazolidin-3-yl)-phenyl}-amide };

(2R.4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{ [2-fluoro-4-(3-methyl-2-oxo-piperidin-1-yl)-phenyl}-amide};

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
pbenyl)-amide] 2-{[2-fluoro-4-(2-oxo-3-sulfamoyl-2H-pyridin-1 -yl)-phenyl]-
amide};

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{ [4-(2,5-dioxo-2,5-dihydro-pyrrol-1-yl)-phenyl]-amide};

(2R.4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{[4-(3-amino-2-
oxo-2H-pyridin-1-yl)-2-fluoro-phenylj-amide} 1-[(4-chloro-phenyl)-amide];
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(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(2-oxo0-3-phenoxy-2H-pyridin-1-yl)-phenyl}-
amide};

2R,4R)-4-Methox y-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
5  phenyl)-amide] 2-{[4-(2,2-dimethyl-5-0xo-pyrrolidin-1-yl)-2-fluoro-phenyl}-
amide};

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(3-nitro-2-oxo-2H-pyridin-1-yl}-phenyl}-amide };

(2R,4R)-1-{4-{[1 -(4-Chl'oro-pheny]carbamoyl)—4—methoxyapyrrolidine—.’!-

10  carbonyl}-amino}-3-fluoro-phenyl)-2-oxo-1,2-dihydro-pyridine-3-carboxylic acid
tert-butyl ester;

(2R ,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[4-(2,5-dioxo-pyrrolidin-1-yl)-phenyl]-amide};

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{[4-(3-

15  benzothiazol-2-yl-2-oxo-2H-pyridin-1-yl)-2-fluoro-phenyl]-amide} 1-[(4-chloro-
phenyl)-amide]:

(2R, 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{ [4-(3-amino-4,6-
dimethyl-2-oxo-2H-pyridin-1-yl)-2-fluoro-phenyl]-amide} 1-[(4-chloro-phenyl)-
amide];

20 (2R ,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{ [4-(3-diethylaminomethy!-2-ox0-2H-pyridin-1-yl)-2-fluoro-
phenyl]-amide}; '

(2R ,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{[4-(3-
aminomethyl-2-oxo-2H-pyridin-1-yl)-2-fluoro-phenyl}-amide] 1-[(4-chloro-

25  phenyl)-amide],

(2R ,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(3-methyl-5-nitro-2-oxo-2H-pyridin-1-yl}-phenyl]-
amide};

(2R 4R)-Acetic acid 1-(4-{[1-(4-chloro-phenylcarbamoyl)-4-methoxy-

30  pyrrolidine-2-carbonyl]-amino}-3-fluoro-phenyl)-2-oxo-1 .2-dihydro-pyridin-3-yl

ester;
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(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-({4-[3-(cyclopentanecarbonyl-amino)-2-oxo-2H-pyridin-1-yl}-
2-fluoro-phenyl }-amide);

(2R ,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{[4-(5-amino-3-

5  methyl-2-oxo0-2H-pyridin-1-yl)-2-fluoro-phenyl}-amide} 1-[(4-chloro-phenyl)-
amide];

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-({2-fluoro-4-[2-oxo-3-(pyridin-4-ylcarbamoyl)-2H-pyridin-1-
yl]-phenyl }-amide); ’

10 (2R ,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[{4-chloro-
phenyl)-amide] 2-{[4-(3,5-dichloro-2-oxo-2H-pyridin-1-yl)-2-fluoro-phenyl]-
amide};

(2R, 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{ [4-(3-amino-5-
bromo-2-oxo-2H-pyridin-1-yl)-2-fluoro-phenyl]-amide] 1-[(4-chloro-phenyl)-

15 amide};

(2R ,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[{(4-chloro-
phenyl)-amide] 2-{[4-(3-cyano-2-oxo-2H-pyridin-1-yl)-2-fluoro-phenyl]-amide};

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[4-(3-cyano-2-oxo-5-phenyl-2H-pyridin-1-yl}-2-fluoro-

20  phenyl]-amide};

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl}-amide] 2-{[4-(3-ethyl-6-methyl-2-0x0-2H-pyridin-1 -yl)—2-ﬂuoro-phehyl]-
amide};

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-

25  phenyl)-amide] 2-{{4-(3-cyano-4-dimethylamino-2-oxo-2H-pyndin-1-yl)-2-
fluoro-phenyl]-amide};

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{(2-fluoro-4-(4-methyl-3-nitro-2-oxo-2H-pyridin-1-yl)-phenyl]-
amide};

30 (2R 4R )4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[{4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(5-nitro-2-oxo-3-trifluoromethyl-2H-pyridin-1-yl)-
phenyl]-amide);
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(2R.4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{[4-(5-amino-6-
oxo-6H-{3,4'Tbipyridinyl-1-yl)-2-fluoro-phenyl]-amide} 1-{(4-chloro-phenyl)-
amide];

(2R ,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{[4-(5-chloro-3-

5  nitro-2-oxo-2H-pyridin-1-yl)-2-fluoro-phenyl]-amide} 1-[(4-chloro-phenyl)-
amide];

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{[4-(3-carbamoyl-
2-ox0-5-trifluoromethyl-2H-pyridin-1-yl)-2-fluoro-phenyl]-amide} 1-[(4-chloro-
phenyl)-amide];

10 (2R.,4R)-5-Bromo-1-(4-{ [1-(4-chloro-phenylcarbamoyl)-4-methoxy-
pyrrolidine-2-carbonyl]-amino}-3-fluoro-phenyl)-2-oxo-1,2-dihydro-pyridine-3-
carboxylic acid isobutyl ester;

(2R.4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{[4-(3-chloro-2-
oxo-5-trifluoromethyl-2H-pyridin-1-y!)-2-flucro-phenyl]-amide} 1-[(4-chloro-

15  phenyl)-amide];

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{[4-(3-bromo-5-
chloro-2-oxo-2H-pyridin-1-yl)-2-fluoro-phenyl]-amide} 1-[(4-chloro-phenyl)-
amide];

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{[4-(5-bromo-3-

20  nitro-2-oxo-2H-pyridin-1-y1)-2-fluoro-phenyl]-amide} 1-[(4-chioro-phenyl)-
amide};

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{ [2-fluoro-4-(3-nitro-2-oxo-5-trifluoromethyl-2H-pyridin-1-yl)-
phenyl}-amide};

25 (2R.4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{ [2-fluoro-4-(5-methyl-3-nitro-2-oxo-2H-pyridin-1-yl)-phenyl}-
amide};

(2R 4R)-5-Chloro-1-(4-{[1-(4-chloro-phenylcarbamoyl}-4-methoxy-
pyrrolidine-2-carbonyl]-amino }-3-fluoro-phenyi)-2-0xo-1.2-dihydro-pyridine-3-

30 carboxylic acid methyi ester;
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(2R 4R)-5-Chloro-1-(4-{ [1-(4-chloro-phenylcarbamoyl)-4-methoxy-
pyrrolidine-2—carbony]]-amino}-3-ﬂuoro-phenyl)-2~oxo—l,2-dihydro—pyridine-3-
carboxylic acid;

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{[4-(4-benzyloxy-

5  2-oxo-2H-pyridin-1-yl)-2-fluoro-phenyl]-amide} 1-[(4-chloro-phenyl)-amide];

(2R.4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{[4-(4-amino-5-
fluoro-2-ox0-2H-pyridin-1-y1)-2-fluoro-phenyl]-amide} 1-[(4-chloro-phenyl)-
amide];

(2R .4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(3-chloro-

10 phenyl)-amide] 2-{ [2-fluoro-4-(6-methyl-3-oxo-3H-isoquinolin-2-yl)-phenyl]-
amide};

(2R,4R)-4-Methox y-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(4-methyl-5-nitro-2-0x0-2H-pyridin-1 -yl)-phenyl]-
amide};

15 (2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{[4-(5-
acetylamino-2-oxo-2H-pyridin-1-yl)-2-fluoro-phenyl]-amide} 1-[(4-chioro-
phenyl)-amide];

(2R 4R )-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{[4-(4-amino-2-
oxo-2H-pyridin-1-yl)-2-fluoro-phenyl}-amide} 1-[(4-chloro-phenyl)-amide];

20 (2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-
phenyl)-amide] 2-{ [2-fluoro-4-(6-ox0-6H-[3,4'Jbipyridinyl-1-yl)-phenyl}-amide};

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{ [4—(4—bromo;2-
oxo-2H-pyridin-1-yl)-2-fluoro-phenyl]-amide} 1-[(4-chloro-phenyl)-amide];

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-

25  phenyi)-amide] 2-{ [2-fluoro-4-(4-oxo-4H-furo[3.2-c]pyridin-5-yl)-phenyl}-
amide};

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(1-oxo- 1H-[2,6]naphthyridin-2-yl)-phenyl]-
amide};

30 (2R,4R)-4-Methoxy-pyrrolid'me-1,2-dicarboxylic acid 2-{[4-(5-bromo-2-
oxo-2H-pyridin-1-yl)-2-fluoro-phenyl]-amide} 1-[(4-chloro-phenyl)-amide};
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(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{ [2-fluoro-4-(4-oxo-4H-thieno[3,2-c]pyridin-3-yl)-phenyl}-
amide};

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
pheny!)-amide] 2-{ [2-fluoro-4-(4-oxo-1,4-dihydro-imidazo[4,5-c]pyridin-3-yl)-
phenyl]-amide};

(2R ,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{ [4-(5-chloro-2-
oxo-2H-pyridin-1-yl)-2-fluoro-phenyl]-amide} 1-[(5-chloro-pyridin-2-yl)-amide];

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yl)-amide] 2-{[2-fluoro-4-(5-fluoro-2-oxo-2H-pyridin-1 -yl}-phenyl]-
amide);

(2R 4R)-1-(4-{[1-(5-Chloro-pyridin-2-ylcarbamoyl)-4-methoxy-
pyrro]idine—2-carbonyl]-amino}-3-fluoro-pheny])—6-oxo-1,6-dihydro-pyridinc-3»
carboxylic acid;

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yl)-amide] 2-{[2-fluoro-4-(6-hydroxy-2-oxo-2H-pyridin-1 -yi)-phenyl}-
amide};

(2R,4R)-1-(4-{[1-(5-Chloro-pyridin-2-ylcarbamoyl)-4-methoxy-
pyrrolidine-2-carbonyl}-amino}-3-fluoro-phenyl)-2-oxo-1 ,2-dihydro-pyridine-3-
carboxylic acid;

(2R,4R)-1-(4-{[1-(5-Chloro-pyridin-2-ylcarbamoyl)-4-methoxy-
pyrro]idinc-2-carbonyi]-amino}-3-ﬂuoro—pheny])-6-oxo—l ,6-dihydro-pyridine-2-
carboxylic acid methyl ester;

(2R 4R)-{1-(4- {[1-(5-Chloro-pyridin-2-ylcarbamoyl)-4-methoxy-
pyrrolidine-2-carbonyl]-amino }-phenyl)-2,5-dioxo-imidazolidin-4-yl]-acetic acid;

(2R,4R)-1-(4-{[1-(5-Chloro-pyridin-2-ylcarbamoyl)-4-methoxy-
pyrrelidine-2-carbonyl]-amino }-3-fluoro-phenyl)-2-oxo-1,2-dihydro-pyridine-3-
carboxylic acid methy! ester;,

(2R 4R )4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(5-chloro-
pyridin-2-yl)-amide] 2-{ [2-fluoro-4-(2-oxo-3-trifluoromethyl-2H-pyndin-1-yl)-
phenyl}-amide};
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(2R, 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(5-chloro-
pyridin-2-yl)-amide] 2-{[2-fluoro-4-(4-hydroxy-2-oxo-2H-pyridin-1-yl}-phenyl]-
amide};

(2R ,4R)-1-(4-{[1-(5-Chloro-pyridin-2-ylcarbamoyl)-4-methoxy-
pyrrolidine-2-carbonyl]-amino}-3-fluoro-phenyl)-6-oxo-1,6-dihydro-pyridine-2-
carboxylic acid,;

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yh)-amide] 2-{[2-fluoro-4-(2-oxo-5-trifluoromethyl-2H-pyridin-1-yl)-
phenyl}-amide}; -

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yl)-amide] 2-{[4-(6-cyclopropyl-2-oxo-2H-pyridin-1-y1)-2-fluoro-
phenyl]-amide};

(2R 4R)-1-(4-{[1-(5-Chloro-pyridin-2-ylcarbamoyl}-4-methoxy-
pyrrolidine-2-carbonyl]-amino}-3-fluoro-phenyl)-6-oxo-1,6-dihydro-pyridine-3-
carboxylic acid ethyl ester;

(2R .4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(5-chloro-
pyridin-2-yl)-amide] 2-{ [2-fluoro-4-(3-hydroxy-2-oxo-2H-pyridin-1-yl)-phenyl]-
amide};

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chioro-
pyridin-2-yl)-amide] 2-{ [4~(3,3-dimethyi-2-0xo0-azetidin-1-yl)-phenyl]-amide };

(2R, 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yl)-amide] 2-{ [2-fluoro-4-(7-oxo-7H-thieno[2,3-c]pyridin-6-yl)-
pheny!]-amide};

_ (2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(S-chloro-
pyridin-2-yl)-amide] 2-{[2-fluoro4-(2-0xo-1 -aza-spirof4.5]dec-1-yl)-phenyl]-
amide};

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{[4-(3-benzoyl-2-
oxo-2H-pyridin-1-yl)-2-fluoro-phenyl]-amide } 1-{(5-chloro-pyridin-2-yl)-amide];

(2R.4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yl)-amide] 2-{ [2-fluoro-4-(2-methyl-5-oxo-pyrrolidin-1-yh)-phenyl]-

amide};
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(2R 4R)-4-Methox y-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yl)-amide] 2-{[2-fluoro-4-(2-methyl-6-oxo-piperidin-1-yi)-phenyl]-
amide);

(2R ,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{[4-(3-

5  acetylsulfamoyl-2-oxo-2H-pyridin-1-yl)-2-fluoro-phenyl]-amide} 1-[(5-chloro-
pyridin-2-yl)-amide]:

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yl)-amide] 2-({2-fluoro-4-(2-oxo-thiazolidin-3-yl)-phenyi}-amide };

(2R.4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-

10 pyridin-2-yl)-amide] 2-{[2-fluoro-4-(3-methyl-2-oxo-piperidin-1-yl)-phenyl]-
amide};

(2R,4R)—4—Methoxy-pyrrolidine-1 ,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yl)-amide] 2-{[2-fluoro-4-(2-oxo0-3-sulfamoyl-2H-pyridin-1-yl)-
phenyl]-amide};

15 (2R ,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yl)-amide] 2-{ [4-(2,5-dioxo-2,5-dihydro-pyrrol-1-yl)-phenyl]-amide ) ;

(2R ,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{[{4-(3-amino-2-
oxo-2H-pyridin-1-y1)-2-fluoro-phenyl]-amide} 1-{(5-chloro-pyridin-2-yl)-amide];

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid i-[(5-chloro-

20  pyridin-2-yl)-amide] 2-{[2-fluoro-4-(2-oxo-3-phenoxy-2H-pyridin-1-yl)-phenyl]-
amide};

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yl)-amide] 2-{ [4-(2,2-dimethyl-5-0xo-pyrrolidin-1-yl)-2-fluoro-phenyl}-
amide};

25 (2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yi)-amide] 2-{[2-fluoro-4-(3-nitro-2-oxo0-2H-pyridin-1-yl)-phenyl}-
amide};

(2R,4R)-1-(4-{[1-(5-Chloro-pyridin-2-ylcarbamoyl)-4-methoxy-
pyrrolidine-2-carbonyl]-amino} -3-fluoro-phenyl)-2-oxo-1,2-dihydro-pyridine-3-

30 carboxylic acid tert-butyl ester;

(2R,4R)-4-Methoxy-pyrrolidine- 1,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yl}-amide] 2-{ {4-(2,5-dioxo-pyrrolidin-1-yl)-phenyl]-amide};
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(2R.4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{[4-(3-
benzothiazol-2-yl-2-0xo-2H-pyridin-1-yl)-2-fluoro-phenyl]-amide} 1-{(3-chloro-
pyridin-2-yl)-amide],

(2R 4R )-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{[4-(3-amino-4,6-

5  dimethyl-2-oxo-2H-pyridin-1-yl)-2-fluoro-phenyl]-amide} 1-[(5-chloro-pyridin-2-

yD-amide]; .

(2R,4R )-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(5-chloro-
pyridin-2-yl)-amide] 2-{[4-(3-diethylaminomethyl-2-oxo-2H-pyridin-1-y)-2-
fluoro-phenylj-amide};

10 (2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{[4-(3-
aminomethyl-2-oxo-2H-pyridin-1-yl)-2-fluoro-phenyl]-amide} 1-[(5-chloro-
pyridin-2-yl)-amide];

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yl)-amide] 2-{[2-fluoro-4-(3-methyl-5-nitro-2-oxo-2H-pyridin-1-y1)-

15 phenyl}-amide};

(2R ,4R)-Acetic acid 1-(4-{[1-(5-chloro-pyridin-2-ylcarbamoyl)-4-
methoxy-pyrrolidine-2-carbonyl]-amino} -3-fluoro-phenyl)-2-oxo-1,2-dihydro-
pyridin-3-yl ester;

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-

20  pyridin-2-yl)-amide] 2-({4-[3-(cyclopentanecarbonyl-amino)-2-oxo-2H-pyridin-1-
yl]-2-fluoro-phenyl }-amide);

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{ [4-(5-ami.no-'3—
methyl-2-ox0-2H-pyridin-1-yl)-2-fluoro-phenyl}-amide} 1-[(5-chloro-pyridin-2-
yl)-amide];

25 (2R.,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yl)-amide] 2-({ 2-fluoro-4-[2-oxo-3-(pyridin-4-ylcarbamoyl)-2H-
pyridin-1-yl]-phenyl }-amide);

(2R, 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(5-chloro-
pyridin-2-yl)-amide] 2-{[4~(3,5-dichloro-2-oxo0-2H-pyridin-1 -yl)-2-fluoro-

30 phenyll-amide};
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(2R ,4R)-4-Methoxy-pyrrolidine- 1,2-dicarboxylic acid 2- {[4-(3-amino-5-
bromo-2-o0x0-2H-pyridin-1-yl)-2-fluoro-phenyl]-amide} 1-[(5-chloro-pyridin-2-
yl)-amide];

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid I-[(5-chloro-

5  pyridin-2-yl)-amide] 2- {[4-(3-cyano-2-0x0-2H-pyndin-1-yl)-2-fluoro-phenyl]-
amide};

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-y})-amide] 2-{ [4-(3-cyano-2-0xo-5-phenyl-2H-pyridin-1-y1)-2-fluoro-
phenylj-amide};

10 (2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yl)-amide] 2-{[4-(3-ethyl-6-methyl-2-ox0-2H-pyridin-1-yl)-2-fluoro-
phenyl]-amide};

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yl)-amide] 2-{[4-(3-cyano-4-dimethylamino-2-oxo-2H-pyridin-1-yl)-2-

15  fluoro-phenyl}-amide};

(2R.4R)-4-Methox y-pyrrolidine-1,2-dicarboxylic acid 1-{(5-chloro-
pyridin-2-yl)-amide] 2-{[2-fluoro-4-(4-methyl-3-nitro-2-oxo0-2H-pyridin-1-yl}-
phenyl]-amide};

(2R, 4R)-4-Methoxy-pyrrolidine- 1,2-dicarboxylic acid 1-[(5-chloro-

20  pyridin-2-yl)-amide] 2-{[2-fluoro-4-(5-nitro-2-oxo-3-trifluoromethyl-2H-pyridin-
1-yl)-phenyl]-amide};

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{ f4-(5-amino-6-
oxo-6H-[3,4'Ibipyridinyl-1-yl)-2-fluoro-phenyl]-amide} 1-[(5-chloro-pyridin-2-
yl}-amide];

25 (2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{{4-(5-chloro-3-
nitro-2-oxo-2H-pyridin-1-yl)-2-fluoro-phenylj-amide} 1-[(5-chloro-pyridin-2-yl)-
amide];

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarbox ylic acid 2-{[4-(3-carbamoyl-
2-oxo-5-trifluoromethyl-2H-pyridin-1-yl)-2-flucro-phenyl]-amide} 1-[(5-chloro-

30  pyridin-2-yl)-amide];
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(2R,4R)-5-Bromo-1-(4-{ [1-(5-chloro-pyridin-2-ylcarbamoyl)-4-methoxy-
pyrrolidine-2-carbonyl]-amino}-3-fluoro-phenyl)-2-oxo-1 ,2-dihydro-pyridine-3-
carboxylic acid isobutyl ester;

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{{4-(3-chloro-2-

5  oxo-5-trifluoromethyl-2H-pyridin-1-yl)-2-fluoro-phenyl]-amide} 1-[(5-chloro-
pyridin-2-yl)-amide];

(2R, 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{[4-(3-bromo-5-
chloro-2-ox0-2H-pyridin-1-y1)-2-fluoro-phenyl]-amide} 1-[(5 -chloro-pyridin-2-
yl)-amidel;

10 (2R, 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{ [4-(5-bromo-3-
nitro-2-oxo-2H-pyridin-1-y1)-2-fluoro-phenyl]-amide} 1-[(5-chloro-pyridin-2-yl)-
amide];

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yl)-amide] 2-{ [2-fluoro-4-(3-nitro-2-oxo-5-trifluoromethyl-2H-pyridin-

15  1-yl)-phenyl}-amide};

(2R, 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yl)-amide] 2-{ [2-fluoro-4-(5-methyl-3-nitro-2-oxo-2H-pyridin-1-y1)-
phenyl]-amide};

(2R.4R)-5-Chloro-1-(4-{[1 ~-(5-chloro-pyridin-2-ylcarbamoyl)-4-methoxy-

20  pymolidine-2-carbonyl}-amino}-3-fluoro-phenyl)-2-oxo-1 ,2-dihydro-pyridine-3-
carboxylic acid methyl ester;

(2R,4R)-5-Chloro-1-(4-{ [1-(5-chloro-pyri din-2-ylcarbamoyl)-4-methoxy-
pyrrolidine-2-carbonyl]-amino}-3-fluoro-phenyl)-2-oxo-1 ,2-dihydro-pyridine-3-
carboxylic acid;

25 (2R,4R)-4-Methox y-pyrrolidine-1,2-dicarboxylic acid 2-{[4-(4-benzyloxy-
2-ox0-2H-pyridin-1-y1)-2-flucro-phenylj-amide} 1-{(5-chloro-pyridin-2-yl)-
amide}; ’

(2R, 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{{4-(4-amino-3-
fluoro-2-0xo-2H-pyridin-1-yl)-2-flucro-phenyl]-amide} 1-{(5-chloro-pyridin-2-

30  yl)-amide]; '
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(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid l-[(S-ﬁhloro-
pyridin-2-yl)-amide] 2-{[2-fluoro-4-(5-nitro-2-oxo-2H-pyridin-1-yl)-phenyl}-
amide};

(2R ,4R)-4-Methoxy-pyrrolidine- 1,2-dicarboxylic acid 1-[(5-chloro-

5  pyridin-2-yl)-amide] 2- {[2-fluoro-4-(6-methyl-3-oxo-3H-isoquinolin-2-yl)-
phenyl}-amide);

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yl)-amide] 2-{[2-fluoro-4-(4-methyl-3-nitro-2-oxo-2H-pyridin-1-yl)-
phenyl}-amide}; ;

10 (2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{[4-(5-
acetylamino-2-oxo-2H-pyridin-1-yl)-2-fluoro-phenyi]-amide} 1-[(5-chloro-
pyridin-2-yl)-amide};

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chioro-
pyridin-2-yl)-amide] 2-{[2-fluoro-4-(1-oxo-1H-isoquinolin-2-yl)-phenyl]-amide } ;

15 (2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{[4-(4-amino-2-
oxo-2H-pyridin-1-yl)-2-fluoro-phenyl]-amide} 1-[(5-chloro-pyridin-2-yl)-amide];

(2R 4R)4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(S5-chloro-
pyridin-2-yl)-amide] 2-{[2-fluoro4-(6-oxo-6H-[3,4'}bipyridinyl-1-yl)-phenyl]-
amide};

20 (2R 4R }-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yl)-amide] 2-{[2-fluoro-4-(3-oxo-3H-isoquinolin-2-yl}-phenyl}-amide };

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{[4-(4-bromo-2-
oxo-2H-pyridin-1-yl)-2-fluoro-phenyl}-amide} 1-[(5-chloro-pyridin-2-yl)-amide];

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-

25  pyridin-2-yl)-amide] 2-{[2-fluoro-4-(4-oxo-4H-furo[3,2-c]pyridin-3-yl)-phenyl]-
amide}; _

(2R 4R)-4-Methoxy-pyrrolidine- 1.2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yl)-amide] 2-{{2-fluoro-4-(1-oxo-1H-[2,6]naphthyridin-2-yl}-phenyl]-
amide};

30 (2R 4R)-4-Methox y-pyrrolidine-1,2-dicarboxylic acid 2- {[4-(5-bromo-2-
oxo-2H-pyridin-1-yl)-2-fluoro-phenyl]-amide} 1-[(5-chloro-pyridin-2-yl)-amide];
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(2R,4R)-4—Methoxy-pyrrolidine-] ,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yl)-amide] 2-{ [2-fluoro-4-(4-oxo-4H-thieno[3,2-c]pyridin-3-yl)-
phenyl]-amide};

(2R,4R)-4-Methox y-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-

5  pyridin-2-yl)-amide] 2-{[2-fluoro-4-(4-oxo-1 ,4-dihydro-imidazo[4,5-c]}pyridin-5-
yh)-phenyl]-amide};

4,5-Dihydro-pyrazole-1,5-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]
5-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide };

3-Hydroxymethyl-4,5-dihydro-pyrazole-1,5-dicarboxylic acid 1-{(4-

10 chloro-phenyl)-amide] 5-{[2-fluoro-4-(2-ox0-2H-pyridin-1-yl)-phenyl}-amide];
5-Methyl-4,5-dihydro-pyrazole-1,5-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 5-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide};

3-Methoxymethyl-4,5-dihydro-pyrazole-1,5-dicarboxylic acid 1-[(4-
chloro-phenyl)-amide] 5-{ [2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide} ;

15 4,5-Dihydro-pyrazole-1,5-dicarboxylic acid 1-[(5-chloro-pyridin-2-yl)-
amide] 5-{ [2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide };

3-Hydroxymethyl-4,5-dihydro-pyrazole-1,5-dicarboxylic acid 1-[{5-
chloro-pyridin-2-yl)-amide] 5-{[2-fluoro-4-(2-0x0-2H-pyridin-1-yl)-phenyl]-
amide);

20 5—Methyl-4,5-dihydro-pyrazolc-l ,5-dicarboxylic acid 1-[(5-chioro-pyridin-
2-yl)-amide) 5-{[2-fluoro-4-(2-oxo-2H-pyridin-1 -yi)-phenylj-amide};

3-Methoxymethyl-4,5-dihydro-pyrazole-1,5-dicarboxylic acid 1-{(5- A
chloro-pyridin-2-yl)-amide] 5-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-
amide};

25 4,5-Dihydro-pyrazole-1,5-dicarboxylic acid 1-[(4-chloro-phenyl)-amide]
5-{[4-(2-methyl-thiazol-4-yl)-phenyl}-amide};

(2R 4R)-4-Methoxy-2-methyl-pyrrolidine-1.2-dicarboxylic acid 1-[(4- P
chioro-phenyl)-amide] 2-{ {2-fluoro-4-(2-oxo-piperidin-1-yl)-phenylj-amide};

(2R 4R )-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-

30 phenyl)-amide] 2-{(3.4,5,6-tetrahydro-2H-[1 A'bipyridinyl-4-yimethyl)-amide];
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(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl}-amide] 2-{[4-(2-dimethylaminomethyl-imidazol-1-yl)-2-fluoro-phenyl]-
amide};

(2R 4R}-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{[2-chloro-4-(2-
oxo-2H-pyridin-1-yl)-phenyl]-amide} 1-[(4-chloro-phenyl)-amide];

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{[2-chloro-4-(2-
oxo-2H-pyridin-1-yl)-phenyl]-amide} 1-[(5-chloro-pyridin-2-yl)-amide];

(2R,4R)-4-Methyl-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)
amide] 2-{[2-fluoro-4-(2-oxo0-2H-pyridin-1-yl)-phenyl]-amide}; -

(2R ,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-

phenyl)-amide] 2-{ [Z-ﬂ'uoro-4-(2-methylamino-imidazo]- 1-yl)-phenyl]-amide};
(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yl)-amide] 2-{[2-fluoro-4-(2-isopropyl-imidazol-1-yl)-phenyl]-amide};
(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide) 2-{[4-(2-ethyl-imidazol-1-y1)-2-fluoro-phenyl}-amide};
(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yl)-amide] 2-{[4-(2-ethyl-imidazol-1-yI)-2-fluoro-phenyl]-amide};
(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(2-isopropyl-imidazol-1-yl}-phenyl]-amide};
(2R 4R )-2-Ethyl4-methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-
chloro-phenyl)-amide] 2-{[2-fluoro-4-(2-oxo-piperidin-1-yl}-phenyl]-amide};
4-Methoxy-2-methoxymethyl-pyrrolidine-1,2-dicarboxylic acid 1-[(4-
chloro-phenyl)-amide] 2-{[2-fluoro-4-(2-oxo-piperidin-1-yl)-phenyl]-amide};
2-Hydroxymethyl-4-methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-
chloro-phényl)-amidc] 2-{ [2-ﬂuoro-4-(2-oxo-pipcridin- 1-yl)-phenylj-amide};
{ 1-(4-Chloro-phenylcarbamoyl)-2-[2-fluoro-4-(2-oxo-piperidin-1-yl)-
phenylcarbamoyl]-4-methoxy-pyrrolidin-2-yl }-acetic acid methyl ester;
{ 1-(4-Chloro-phenylcarbamoy})-2-[2-fluoro-4-(2-oxo-piperidin-1-yl)-
phenylcarbamoyl]-4-methoxy-pyrrolidin-2-yl }-acetic acid;
4-Hydroxymethyl-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-{[2-fluoro-4-(2-oxo-piperidin-1-yl)-phenyl]-amide};
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{ 1-(4-Chloro-phenylcarbamoyl}-5-[2-fluoro4-(2-oxo-piperidin-1-yl)-
phenylcarbamoyl]-pyrrolidin-3-yl }-acetic acid;

{ 1-(4-Chloro-phenylcarbamoyl)-5-[2-fluoro-4-(2-oxo-piperidin-1-yl)-
phenylcarbamoyl]-pyrrolidin-3-yl }-acetic acid methyl ester;

5 (2R,4R)-4-Ethyl-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-{ [2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl}-amide};

(2R,4R)-4-Isopropyl-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4~(2-oxo-2H-pyridin-1-yl)-phenyl]-amide};

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-

10 phenyl)-amide] 2-{[2-fluoro-4-(3-fluoro-2-oxo-2H-pyridin-1-yl)-phenyl}-amide };

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yl)-amide] 2-{[2-fluoro-4-(3-fluoro-2-oxo-2H-pyridin-1-yl)-phenyl]-
amide};

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{[4-(3-chloro-2-

15 oxo-2H-pyridin-1-yl)-2-fluoro-phenyl]-amide} 1-{(5-chloro-pyridin-2-yl)-amide];

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{[4-(3-chioro-2-
oxo-2H-pyridin-1-yl)-2-fluoro-phenyl}-amide} 1-[(4-chloro-phenyl)-amide];

(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-([4-(3-bromo-2-
oxo-2H-pyridin-1-yl)-2-fluoro-phenyl]-amide} 1-[(4-chloro-phenyl)-amide];

20 (2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{[4-(3-bromo-2-
oxo-2H-pyridin-1-yl)-2-fluoro-phenyl]-amide} 1-[(5-chloro-pyridin-2-yl)-amide};

(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(3-iodo-2-ox0-2H-pyridin-1-yl)-phenyl}-amide };

(2R ,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(5-chloro-

25  pyridin-2-yl)-amide] 2-{[2-fluoro-4-(3-iodo-2-oxo-2H-pyridin-1-yl)-phenyl}-
amide};

(2R,4R)-4-Methox y-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yl)-amide] 2-{[4-(3-ethyl-2-oxo-2H-pyridin-1-y])-2-fluoro-phenyl]-
amide}; and

30 (2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-
phenyl)-amide] 2-{{4-(3-ethyl-2-ox0-2H-pyridin-1-yl)-2-fluoro-phenyl}-amide;

a pharmaceutically acceptable salt thereof.
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10. A compound which is:
(2R,4R) 4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
pheny!)-amide] 2-([2-fluoro-4-(2-oxo-piperidin-1 -yl)-phenyl}-amide} .
5 (2R ,4R) 4-Ethoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-phenyl)-
amide] 2-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide} ;
(2R 4R) 4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(2-oxo-2H-pyridin-1-y!)-phenyl}-amide }:
(2R.4R) 4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(5-chloro-
10 pyridin-2-yl)-amide] 2-{[2-fluoro-4-(2-oxo-2H-pyridin-1 -yl)-phenyl}-amide};
(2R ,4R) 4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-
phenyl)-amide] 2-[(2-oxo-2H-[1 ,3'Ibipyridinyl-6-yl)-amide];
(2R,4R) 4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(3-methox y-2-oxo0-2H-pyridin-1-yl)-phenyi]-
15 amide};
(2R 4R) 4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chioro-
phenyl)-amide] 2-{[4-(3-methyl-2-oxo-2H-pyridin-1 -yl)-phenyl]-amide};
(2R 4R) 4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-
phenyl)-amide] 2-{ [2-fluoro-4-(2-methyl-imidazol-1-yl)-phenylj-amide};
20 (2R 4R) 4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-[(4-dimethylcarbamoyl-2-fluoro-phenyl)-amide];
(2R,4R) 4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{ [2-fluoro-4-(5-methyl-pyrazol-1 -yl)-phenyl}-amide};
(2R,4R) 4,5-Dihydro-pyrazole-1,5-dicarboxylic acid 1-{(4-chloro-phenyl)-
25  amide] 5-[(3-fluoro-2'-sulfamoyl-biphenyl-4-yl)-amide];
(2R,4R) 4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-[(2-fluoro-4-pyrazol-1-yl-phenyl)-amide];
{(2R4R) 4—Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{ [2-fluoro-4-(pyrrolidine-1 -carbonyl)-phenyl]-amide},
30 (2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{ [2-fluoro-4-(2-oxo-piperidin-1-yl)-phenyl]-amide} ;
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(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl}-amide};
(2R ,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yl)-amide] 2-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl}-amide};
5 (2R 4R)-4-Methox y-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[4-(3-methyl-2-0x0-2H-pyridin-1 ~yI)—phenyl]-a;midc} ;
(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[{4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(2-methyl-imidazol-1 -yl)-phenyi]-amide};
(2R,4R)-4-Methox y-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
10 phenyl)-amide] 2-[(2-0x0-2H-[1,3']bipyridinyl-6'-yl}-amide];
(2R 4R)-4-Ethoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-phenyl)-
amide] 2-{[2-fluoro-4-(2-oxo-2H-pyridin-1-yl)-phenyl]-amide};
(2R.4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-[(4-dimethylcarbamoyl-2-fluoro-phenyl)-amide];
15 (2R 4R)-4-Methoxy-pyrrolidine-1.2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[2-fluoro-4-(5-methyl-pyrazol-1-yl)-phenyl}-amide};
5-Methyl-4,5-dihydro-pyrazole-1,5-dicarboxylic acid 1-{(4-chioro-
phenyl)-amide] 5-[(3-fluoro-2'-sulfamoyl-biphenyl-4-yl)-amide];
(2R 4R)-4-Methoxy-pyrrolidine-1.2-dicarboxylic acid 1-[(4-chloro-
20  phenyl)-amide] 2-{ [2-fluoro-4-(4-methyl-2-oxo-2H-pyridin-1-yl)-phenyl}-amide };
(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{ [2-fluoro-4-(3-methyl-2-oxo-2H-pyridin-1-yl)-phenyl]-amide };
(2R ,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{[2-chloro-4-(2-
oxo0-2H-pyridin-1-yl)-phenyl]-amide} 1-[(4-chloro-phenyl)-amide];
25 (2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{{2-methyl-4-(2-ox0-2H-pyndin-1 -yl)-phenyl]-amide};
(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{ [2-fluoro-4-(6-methyl-2-0xo-2H-pyridin-1-yl)-phenyl]-amide};
(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chloro-
30  pyridin-2-yl)-amide] 2-{ [2-fluoro-4-(3-methyl-2-oxo-2H-pyridin-1-yl)-phenyl]-
amide};
(2R 4R )-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(5-chioro-
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pyridin-2-yl}-amide] 2-{ [2-fluoro-4-(5-methyl-2-oxo-2H-pyridin-1-yl)-phenyl]-
amide];
(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-{(4-chloro-
phenyl)-amide] 2-{{2-fluoro-4-(5 -methyl-2-oxo-2H-pyridin-1-yl)-phenyl]-amide} ;
5 (2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 1-[(5-chloro-
pyridin-2-yl)-amide] 2-{[2-fluoro-4-(4-methyl-2-0x o-2H-pyridin-1-yl)-phenyl]-
amide;
(2R 4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[4-(2,5-dihydrom-pyyrole-1 ~carbonyl)-2-fluoro-phenyl-
10 amide};
(2R.,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[4-(2,5-dihydrom-pyyrole-1 -carbonyl)-phenyl-amide }
(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[4-(2-methyl-5-oxo-pyrrolidin-1 -yl)-phenyl]-amide};
15 (2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{[4-(2,5-dihydro-pyrrole-1 -carbonyl)-phenyl]-amide};
(2R,4R)-4-Methoxy-pyrrolidine-1.2-dicarboxylic acid 1-[(4-chloro-
phenyl)-amide] 2-{ [2-fluoro-4-(4-methyl-2-oxo-2H-pyridin-1-yl)-phenyl}-amide};
(2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 1-[(4-chloro-
20  phenyl)-amide] 2-{[4-(2,5-dihydro-pyrrole-1 -carbonyl)-2-fluoro-phenyl]-amide};

or a pharmaceutically acceptable salt thereof.

11. A pharmaceutical composition comprising a compound of formula I

NH O
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A is aryl or substituted aryl or monocyclic heteroaryl or substituted

monocyclic heteroaryl;

1 Il
B is -NH —C— (C,-Cg)alkyl, -NH ~—C— (C;-Cy)cycloalkyl -NH(C,-
o

Cs)alkanoyl, )L R' | (C3-Cy)cycloalkyl, (C3-Cs)heterocycloalkyl, (Cs-
5  Cycycloalkenyl, (C4-Co)heterocycloalkenyl, aryl, or heteroaryl, any of which may
be optionally substituted;

C is phenyl or heteroaryl, wherein phenyl or heteroaryl is dptionally
substituted with one or more substituents selected from halogen, hydroxy, -
CORZ2, -CORZ, -CONRZR?', alkoxy, alkyl, -CN, haloalkyl, amino, alkylamino,

10  amidino, amido, or sulfonamido;

G is H, halo, (C;-Cg)alkyl, halo(C,;-Cg)alkyl, hydroxy(C,;-Cs)alkyl,
-CH,0-~(C;-Cg)alkyl, -CH;-CO2(C,-Cg)alkyl, -CH2-CONHs, or -CH;-CONH(C;-
Cg)alkyl;

W1 is a saturated or unsaturated, substituted or unsubstituted hydrocarbon

15  chain or hydrocarbon-heteroatom chain having from 2 to 6 atoms, wherein wi-
connects the nitrogen atom at position 1 to the carbon atom at position 2 to form a
four to eight membered ring;

R! is (C;-Cs)alkoxy, (C3-Cy)cycloalkyl, (C3-Cyheterocycloalkyl, (Ca-
C)cycloalkenyl, (Co-Co)heterocycloalkenyl, aryl, monocyclic heteroaryl, or -

20 NR3R%

R2 and R?’ are each independently H or (C;-Cg)alky}; and

R3 and R4 are each independently H, (C;-Cg)alkyl, aralkyl, aryl,
monocyclic heteroaryl, alkoxycarbonyl, aralkoxycarbonyl, -SOzalkyl, or joined
together to form a saturated or unsaturated 3 to 7 membered ring;

25 admixed with a carrier, diluent, or excipient.
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12.  The use of a compound of claim 1 in the manufacture of a medicament for

preventing or treating acute, subacute, and chronic thrombotic disorder in a mammal

in need thereof.

13. The use of claim 12, wherein the acute, subacute, and chromic thrombotic
disorder is venous thrombosis, arterial thrombosis, pulmonary embolism, myocardial

infarction, cerebral infarction, restenosis, cancer, angina, diabetes, atrial fibrillation,

or heart failure.

14. The use of a compound of claim 1 in the manufacture of a medicament for

inhibiting Factor Xa in a mammal in need thereof.

15. A process for preparing a compound of Formula I:

NH o)

or a pharmaceutically acceptable salt thereof wherein:
A is aryl or substituted aryl or monocyclic heteroaryl or substituted

monocyclic heteroaryl;

O O
1] il
B is -NH —C— (C;-Cg)alkyl, -NH —C— (C;-Cy)cycloalkyl, -NH(C;-

O

Ce)alkanoyl, )J\R‘ , (C3-Cy)cycloalkyl, (C3-Cr)heterocycioalkyl, (Ca-
C;)cycloalkenyl, (C4-Co)heterocycloalkenyl, aryl, or heteroaryl, any of which may
be optionally substituted by halo, (C;-Ce)alkyl, or halo(C,-Cg)alkyl, (Cy-
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Ce)alkoxy, -CN, haloalkyl, amino, alkylamino, amidino, amido, or sulfonamido;

C is phenyl or heteroaryl, wherein phenyl or heteroaryl is optionally
substituted with one or more substituents selected from halogen, hydroxy, -
CO-RZ2, -CORZ2, -CONRZR?’, alkoxy, alkyl, -CN, haloalkyl, amino, alkylamino.

5 amidino, amido, or sulfonamido;

G is H, halo, (C-Cs)alkyl, halo(C;-Cg)alkyl, hydroxy(C;-Cg)alkyl,

-CH,0-(C,-Cg)alkyl, -CHa-CO4(C,-Cg)alkyl, -CH,-NR2R2’, or -CH,-
CONH(C,-Cg)alkyl;

W1 is a saturated or unsaturated, substituted or unsubstituted hydrocarbon

10 chain or hydrocarbon-heteroatom chain having from 2 to 6 atoms, wherein W1
connects the nitrogen atom at position 1 to the carbon atom at position 2 to form a
four to eight membered ring;

Rlis (Cy-Cgalkoxy, (C3-Cy)eycloalkyl, (C3-Co)heterocycloalkyl, (Cs-
Cr)cycloalkenyl, (Cs-Co)heterocycloatkenyl, aryl, monocyclic heteroaryl, or —

15 NR3R%

R2 and R2’ are each independently H or (C;-Cs)alkyl; and

R3 and R4 are each independently H, (C;-Cglalkyl, aralkyl, aryl,
monocyclic heteroaryl, alkoxycarbonyl, aralkoxycarbonyl, -SO»alkyl, or joined
together to form a saturated or unsaturated 3 to 7 membered ring;

20 comprising:

(a) reacting an amino acid of formula 1A

25
with a reagent capable of placing a protecting group P' on the amino

group of an amino acid to form a protected amino acid given by formula IB:
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O\H/N OH
O
IB
5 wherein P1 is a protecting group and W1 is the same as defined above;

(b)  converting the acid moiety in the compound of formula IB to a acid
halide;

10 (©) reacting the acid halide with a haloaniline or a haloamino-

heterocycle to form a compound having formula IC:

P1 Wi
| /\ G H
O N1 7 N
\l‘r \A
AN
0 Z4
IC

15

wherein Z, is a halogen and A is as defined above;

(d)  coupling the compound of formula IC with a compound H-B to

give a compound having formula ID:
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5 (e)  removing the protecting group from Compound ID and reacting
the resulting acid moiety with a C-isocyanate to form "a compound of the

invention.
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