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(57) ABSTRACT 

The present invention relates to compounds of formula I: 

or a pharmaceutically acceptable salt, or mixtures thereof, 
that inhibit serine protease activity, particularly the activity of 
hepatitis C virus NS3-NS4A protease. As such, they act by 
interfering With the life cycle of the hepatitis C virus and are 
useful as antiviral agents. The invention further relates to 
pharmaceutically acceptable compositions comprising said 
compounds either for ex vivo use or for administration to a 
patient suffering from HCV infection and processes for pre 
paring the compounds. The invention also relates to methods 
of treating an HCV infection in a patient by administering a 
pharmaceutical composition comprising a compound of this 
invention. 
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INHIBITORS OF SERINE PROTEASE, 
PARTICULARLY HCV NS3-NS4A PROTEASE 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] The present application claims the bene?t of US. 
Provisional Application No. 60/ 513,765, ?led Oct. 23, 2003, 
entitled “Inhibitors of Serine Proteases, Particularly HCV 
NS3-NS4A Protease”, the entire contents of Which is hereby 
incorporated by reference. The present application also 
claims the bene?t of US. patent application Ser. No. 10/ 412, 
600, ?led Apr. 11, 2003, entitled “Inhibitors of Serine Pro 
teases, Particularly HCV NS3-NS4A Protease”, the entire 
contents of Which is hereby incorporated by reference. 

TECHNICAL FIELD OF THE INVENTION 

[0002] The present invention relates to compounds that 
inhibit serine protease activity, particularly the activity of 
hepatitis C virus NS3-NS4A protease. As such, they act by 
interfering With the life cycle of the hepatitis C virus and are 
also useful as antiviral agents. The invention further relates to 
pharmaceutical compositions comprising these compounds 
either for ex vivo use or for administration to a patient suffer 
ing from HCV infection. The invention also relates to pro 
cesses for preparing the compounds and methods of treating 
an HCV infection in a patient by administering a pharmaceu 
tical composition comprising a compound of this invention. 

BACKGROUND OF THE INVENTION 

[0003] Infection by hepatitis C virus (“HCV”) is a compel 
ling human medical problem. HCV is recognized as the caus 
ative agent for most cases of non-A, non-B hepatitis, With an 
estimated human sero-prevalence of 3% globally [A. Alberti 
et al., “Natural History of Hepatitis C,” .1. Hepalology, 31., 
(Suppl. 1), pp. 17-24 (1999)]. Nearly four million individuals 
may be infected in the United States alone [M. J. Alter et al., 
“The Epidemiology of Viral Hepatitis in the United States, 
Gaslroenlerol. Clin. NorZhAm, 23, pp. 437-455 (1994); M. J. 
Alter “Hepatitis C Virus Infection in the United States,” .1. 
Hepalology, 31., (Suppl. 1), pp. 88-91 (1999)]. 
[0004] Upon ?rst exposure to HCV only about 20% of 
infected individuals develop acute clinical hepatitis While 
others appear to resolve the infection spontaneously. In 
almost 70% of instances, hoWever, the virus establishes a 
chronic infection that persists for decades [S. IWarson, “The 
Natural Course of Chronic Hepatitis,” FEMS Microbiology 
Reviews, 14, pp. 201-204 (1994); D. Lavanchy, “Global Sur 
veillance and Control of Hepatitis C,” .1. Wm! Hepatitis, 6, pp. 
35-47 (1999)]. This usually results in recurrent and progres 
sively Worsening liver in?ammation, Which often leads to 
more severe disease states such as cirrhosis and hepatocellu 
lar carcinoma [M. C. KeW, “Hepatitis C and Hepatocellular 
Carcinoma”, FEMS Microbiology Reviews, 14, pp. 211-220 
(1994); I. Saito et. al., “Hepatitis C Virus Infection is Asso 
ciated With the Development of Hepatocellular Carcinoma,” 
Proc. Natl. Acad. Sci. USA, 87, pp. 6547-6549 (1990)]. 
Unfortunately, there are no broadly effective treatments for 
the debilitating progression of chronic HCV. 
[0005] The HCV genome encodes a polyprotein of 3010 
3033 amino acids [Q L. Choo, et. al., “Genetic Organization 
and Diversity of the Hepatitis CVirus.” Proc. Natl. Acad. Sci. 
USA, 88, pp. 2451-2455 (1991); N. Kato et al., “Molecular 
Cloning of the Human Hepatitis C Virus Genome From Japa 
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nese Patients With Non-A, Non-B Hepatitis,” Proc. Natl. 
Acad. Sci. USA, 87, pp. 9524-9528 (1990);A. TakamizaWa et. 
al., “Structure and Organization of the Hepatitis C Virus 
Genome Isolated From Human Carriers,” .1. I/iroL, 65, pp. 
1 105-1 1 13 (1991)]. The HCV nonstructural (NS) proteins are 
presumed to provide the essential catalytic machinery for 
viral replication. The NS proteins are derived by proteolytic 
cleavage of the polyprotein [R. Bartenschlager et. al., “Non 
structural Protein 3 of the Hepatitis CVirus Encodes a Serine 
Type Proteinase Required for Cleavage at the NS3/4 and 
NS4/5 Junctions,” .1. I/iroL, 67, pp. 3835-3844 (1993); A. 
Grakoui et. al., “Characterization of the Hepatitis C Virus 
Encoded Serine Proteinase: Determination of Proteinase-De 
pendent Polyprotein Cleavage Sites,” .1. I/iroL, 67, pp. 2832 
2843 (1993); A. Grakoui et. al., “Expression and 
Identi?cation of Hepatitis C Virus Polyprotein Cleavage 
Products,” .1. I/iroL, 67, pp. 1385-1395 (1993); L. Tomei et. 
al., “NS3 is a serine protease required for processing of hepa 
titis C virus polyprotein”, .1. I/iroL, 67, pp. 4017-4026 (1993)]. 
[0006] The HCV NS protein 3 (N S3) contains a serine 
protease activity that helps process the majority of the viral 
enzymes, and is thus considered essential for viral replication 
and infectivity. It is knoWn that mutations in the yelloW fever 
virus NS3 protease decrease viral infectivity [Chambers, T. J. 
et. al., “Evidence that the N-terminal Domain of Nonstruc 
tural Protein NS3 From YelloW Fever Virus is a Serine Pro 
tease Responsible for Site-Speci?c Cleavages in the Viral 
Polyprotein”, Proc. Natl. Acad. Sci. USA, 87, pp. 8898-8902 
(1990)]. The ?rst 181 amino acids of NS3 (residues 1027 
1207 of the viral polyprotein) have been shoWn to contain the 
serine protease domain of NS3 that processes all four doWn 
stream sites of the HCV polyprotein [C. Lin et al., “Hepatitis 
C Virus NS3 Serine Proteinase: Trans-Cleavage Require 
ments and Processing Kinetics”, .1. Virol., 68, pp. 8147-8157 
(1 994)] . 
[0007] The HCV NS3 serine protease and its associated 
cofactor, NS4A, helps process all of the viral enzymes, and is 
thus considered essential for viral replication. This process 
ing appears to be analogous to that carried out by the human 
immunode?ciency virus aspar‘tyl protease, Which is also 
involved in viral enzyme processing. HIV protease inhibitors, 
Which inhibit viral protein processing, are potent antiviral 
agents in man, indicating that interrupting this stage of the 
viral life cycle results in therapeutically active agents. Con 
sequently HCV NS3 serine protease is also an attractive target 
for drug discovery. 
[0008] Furthermore, the current understanding of HCV has 
not led to any other satisfactory anti-HCV agents or treat 
ments. Until recently, the only established therapy for HCV 
disease Was interferon treatment. HoWever, interferons have 
signi?cant side effects [M. A. Wlaker et al., “Hepatitis C 
Virus: An OvervieW of Current Approaches and Progress,” 
DDZ 4, pp. 518-29 (1999); D. Moradpour et al., “Current and 
Evolving Therapies for Hepatitis C,” Eu}: .1. Gaslroenlerol. 
HepaZoL, 11, pp. 1199-1202 (1999); H. L. A. Janssen et al. 
“Suicide Associated With Alfa-Interferon Therapy for 
Chronic Viral Hepatitis,” .1. HepaZoL, 21, pp. 241-243 (1994); 
P. F. Renault et al., “Side Effects of Alpha Interferon,” Semi 
nars in Liver Disease, 9, pp. 273-277. (1989)] and induce 
long term remission in only a fraction (~25%) of cases [0. 
Weiland, “Interferon Therapy in Chronic Hepatitis C Virus 
Infection”, FEMS Microbiol. Rev., 14, pp. 279-288 (1994)]. 
Recent introductions of the pegylated forms of interferon 
(PEG-Intron® and Pegasys®) and the combination therapy 
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of ribavirin and pegylated interferon (Rebetrol®) have 
resulted in only modest improvements in remission rates and 
only partial reductions in side effects. Moreover, the pros 
pects for effective anti-HCV vaccines remain uncertain. 
[0009] Thus, there is a need for more effective anti-HCV 
therapies. Such inhibitors Would have therapeutic potential as 
protease inhibitors, particularly as serine protease inhibitors, 
and more particularly as HCV NS3 protease inhibitors. Spe 
ci?cally, such compounds may be useful as antiviral agents, 
particularly as anti-HCV agents. 

SUMMARY OF THE INVENTION 

[0010] The present invention provides a compound of for 
mula I: 

1 

7R R 10 
10 R9 

R9, R7 0 \ 

R N N /R4 
T/ \v/ N N 

| W 
0 

R5 R5’ 

or a pharmaceutically acceptable salt, or mixtures thereof, 
Wherein: 
[0011] W is: 

Rs, 

[0012] 
[0013] 
[0014] 
[0015] 
[0016] 

Wherein each R6 is independently: 
hydrogen-, 
(C l -C l 2)-aliphatic-, 
(C6-C l 0)-aryl-, 
(C6-C l 0) -aryl-(Cl -C l 2)aliphatic-, 

[0017] (C3-C l 0) -cycloalkyl- or cycloalkenyl-, 
[0018] [(C3 -C l 0)-cycloalkyl- or cycloalkenyl] -(Cl - 
C l 2)-aliphatic-, 

[0019] (C3-C l 0) -heterocyclyl-, 
[0020] (C3-C l 0) -heterocyclyl-(Cl -C l 2)-aliphatic-, 
[0021] (CS-C l 0)-heteroaryl-, or 
[0022] (CS-C l 0)-heteroaryl-(C l -C l 2)-aliphatic-, or 
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[0023] Wherein up to 3 aliphatic carbon atoms in each 
R6 may be optionally replaced With S, iS(O)i, 
iS(O)2i, 40*, iNi, or iN(H)i in a chemi 
cally stable arrangement; 

[0024] Wherein R6 may be optionally substituted With 
up to 3 J substituents; or 

[0025] tWo R6 groups, together With the nitrogen atom 
to Which they are bound, may optionally form a 5- to 
6-membered aromatic or a 3- to 7-membered satu 

rated or partially unsaturated ring system Wherein up 
to 3 ring atoms may be optionally replaced With N, 
NH, O, S, SO, and S02, Wherein said ring system may 
be optionally fused to a (C6-Cl0)aryl, (C5-Cl0)het 
eroaryl, (C3-Cl0)cycloalkyl, or a (C3-Cl0)heterocy 
clyl, Wherein any ring has up to 3 substituents selected 
independently from J; 

[0026] Wherein each R8 is independently 4OR'; or 
the R8 groups together With the boron atom, may 
optionally form a (C3-Cl0)-membered heterocyclic 
ring having, in addition to the boron, up to 3 ring 
atoms optionally replaced With N, NH, O, S, SO, and 
S02; 

[0028] R' is independently selected from: 
[0029] hydrogen-, 
[0030] (Cl-Cl2)-aliphatic-, 
[0031] (C3-Cl0)-cycloalkyl- or -cycloalkenyl-, 
[0032] [(C3-Cl0)-cycloalkyl or -cycloalkenyl]-(Cl - 

Cl2)-aliphatic-, 
[0033] (C6-Cl0)-aryl-, 
[0034] (C6-Cl0)-aryl-(Cl-Cl2)aliphatic-, 
[0035] (C3-Cl0)-heterocyclyl-, 
[003 6] (C3 -C l 0) -heterocyclyl-(C l -C l 2)aliphatic-, 
[0037] (C5-Cl0)-heteroaryl-, and 
[0038] (C5-Cl0)-heteroaryl-(Cl -Cl2)-aliphatic-; 
[0039] Wherein up to 5 atoms in K‘ may be optionally and 

independently substituted With J; 
[0040] Wherein tWo R' groups bound to the same atom 
may optionally form a 5- to 6-membered aromatic or a 3 
to 7-membered saturated or partially unsaturated ring 
system Wherein up to 3 ring atoms may be optionally 
replaced With a heteroatom independently selected from 
N, NH, O, S, SO, and S02, Wherein said ring system may 
be optionally fused to a (C6-Cl0)aryl, (C5-Cl0)het 
eroaryl, (C3-Cl0)cycloalkyl, or a (C3-Cl0)heterocy 
clyl, Wherein any ring has up to 3 substituents selected 
independently from J; 

[0041] R5 and R5’ are each independently hydrogen or (Cl - 
Cl2)-aliphatic, Wherein any hydrogen may be optionally 
replaced With halogen; Wherein any terminal carbon atom 
of R5 may be optionally substituted With sulfhydryl or 
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hydroxy; or R5 is Ph or iCHZPh and R5’ is H, wherein said [0074] Y is a bond, 4CH2i, iC(O)i, 4C(O)C(O)i, 
Ph or 4CH2Ph group may be optionally substituted With iS(O)i, S(O)2i, or iS(O)(NRl2)i; 
up to 3 substituents independently selected from J; or [0075] R12 is: 

[0042] R5 and R5’ together With the atom to Which they are [0076] hydrogen-, 
bound may optionally form a 3- to 6-membered saturated [0077] (C1 -Cl2)-aliphatic-, 
or partially unsaturated ring system Wherein up to 2 ring [0078] (C6-Cl0)-aryl-, 
atoms may be optionally replaced With N, NH, 0, S0, or [0079] (C6-Cl0)-aryl-(Cl-Cl2)aliphatic-, 
S02; Wherein said ring system has up to 2 substituents [0080] (C3 -Cl0)-cycloalkyl- or cycloalkenyl-, 
selected independently from J; [0081] [(C3-Cl0)-cycloalkyl- or cycloalkenyl]-(Cl 

[0043] R2, R4, and R7 are each independently: Cl2)-aliphatic-, 
[0044] hydrogen-, [0082] (C3 -Cl0)-heterocyclyl-, 
[0045] (Cl -C l 2)-aliphatic-, [0083] (C3 -C l 0) -heterocyclyl-(C l -C l 2) -aliphatic-, 
[0046] (C3-Cl0)-cycloalkyl-(Cl-Cl2)-aliphatic-, or [0084] (C5-Cl0)-heteroaryl-, or 
[0047] (C6-Cl0)-aryl-(Cl-Cl2)-aliphatic-; [0085] (C5-Cl0)-heteroaryl-(Cl-Cl2)-aliphatic-, 

[0048] Wherein up to IWO aliphatic Carbon atoms in [0086] Wherein up to 3 aliphatic carbon atoms in each 
each of R2, R4, and R7 may be optionally replaced Rl2 may be Optionally replaced with S, is(())i, 
With S, iS(O)i, iS(O)2i, 40*, *N*, Or iS(O)2i, ‘Oi, iNi, or iN(H)i, in a chemi 
iN(H)i in a chemically stable arrangement; Cally Stable arrangement; 

[0049] wherein each of R2: R4, and R7 may be inde' [0087] Wherein Rl2 may be optionally substituted 
pendently and optionally substituted With up to 3 sub- with up to 3 J substituents; 
stituents independently selected from J; [0088] Z is; 

[0050] R1 and R3 are each independently: [0089] hydrogelh 
[00511 (Chan-al1phat1c“ [0090] (Cl-Cl2)-aliphatic-, 
[0052] (C3'C10)'CyC1Oa1ky1' or 'cycloalkenyl" [0091] (C3-Cl0)-cycloalkyl- or -cycloalkenyl-, 
[0053] [(C3-C l 0) -cycloalkyl- or -cycloalkenyl] -(Cl - 
C l 2) -aliphatic-, 

[0054] (C6-Cl0)-aryl-(Cl-Cl2)aliphatic-, or 
[0055] (C5-Cl0)-heteroaryl-(Cl-Cl2)-aliphatic-; . . 

[0056] Wherein up to 3 aliphatic carbon atoms in each [0094] (C6_C10)_ary1_(C1_cl2)ahphanc_’ 
. . 0095] (C3-Cl0)-heterocyclyl f R d R b 1 11 1 d 111 s l ’ 18(6)? jsgsyie opclllalNrf aocreigéH); [0096] (C3-Cl0)-heterocyclyl-(Cl-Cl2)aliphatic-, 

’ 2 ’ ’ ’ [0097] (C5-Cl0)-heteroaryl-, or 

[0092] [(C3 -C l 0)-cycloalkyl or -cycloalkenyl] -(Cl - 
C l 2)-aliphatic-, 

[0093] (C6-Cl0)-aryl-, 

in a chemically stable arrangement; 
[0057] Wherein each of R1 and R3 may be indepen- [0098] (C5'C10_)'heterOarY1'(C_1'C1_2)'a1iPhatiC'; _ 

dently and Optionally Substituted With up to 3 Sub_ [0099] wherein up to three al1phat1c carbon atoms 1nZ 
stituents independently selected from J; may be opnonany replaced Wlth S, *_S(O)*, fs(o) 

[0058] R9, R91, R10, and R10, are each independently 2*: 40*, *N*, or *N(H)*> In a chemlcany 
iXiYZ; stable arrangement; 

[0059] X is a bond, iC(H)(R6)i, iQi, igia or [0100] Wherein any ring may be optionally fused to a 
iN(Rll)i; (C6-Cl0)aryl, (C5-Cl0)heteroaryl, (C3-Cl0)cy 

[0060] R11 is; cloalkyl, or (C3-Cl0)heterocyclyl; 
[0061] hydrogen-3 [0101] Wherein Z may be independently and option 
[0062] (C1_C12)_a1iphatie_, ally substituted With up to 3 substituents indepen 
[0063] (C6_C10)_ary1_’ dently selected from J; 
[0064] (C6-Cl0)-aryl-(Cl-Cl2)aliphatic-, [0102] V'iS %(0)< *S(O)< Or *S(O)2*; 
[0065] (C3-Cl0)-cycloalkyl- or cycloalkenyl-, [0103] R15 4C(O)*s *S(O)*, *S(O)2*> *N(R12)*, 
[0066] [(C3-Cl0)-cycloalkyl- or cycloalkenyl]-(Cl- ioi’ O_r a bond; 

Cl2)-aliphatic-, [0104] T 151 ~ ~ 

[0067] (C3-Cl0)-heterocyclyl-, [0105] (C1-C12)-ahphanc-; 
[0068] (C3-Cl0)-heterocyclyl-(Cl-Cl2)-aliphatic-, [0106] (C6-C10)-ary1-, _ _ 
[0069] (C5-Cl0)-heteroaryl-, or [0107] (C6-C10)-ary1-(C1-C12)a11phaI1C-, 
[0070] (C5-Cl0)-heteroaryl-(Cl-Cl2)-aliphatic-, [0108] (C3-C10)-CyC1Oa1ky1 Or -CyC1Oa1keny1-, 

[0071] Wherein up to 3 aliphatic carbon atoms in each [0109] T§C3'C10)'CyC1Oa1ky1 or 'CyC1Oa1keny1l'(C1' 
Rll may be optionally replaced With S, iS(O)i, CID-al1phat1c‘, 
iS(O)2i, 40*, iNi, or iN(H)i in a chemi- [0110] (C3 'C10)'heterOCyC1y1', 
Cally stable arrangement; [0111] (C3-Cl0)-heterocyclyl-(Cl-Cl2)-aliphatic-, 

[0072] wherein R1 1 may be optionally substituted [0112] (C5-C10)-heter0ary1-, Or 
with up to 3 J substituents; or [0113] (C5-Cl0)-heteroaryl-(Cl-Cl2)-aliphatic-; 

[0073] Wherein R11 and Z together With the atoms to [0114] Wherein up to 3 aliphatic Carbon atoms in T 
Which they are bound, optionally form a nitrogen may be replaced With S, *S(O)*, iS(O)2i, 
containing 5-7-membered mono- or 6-ll-membered *O*, *N*, 01‘ *N(H)*, in a Chemically stable 
bicyclic ring system optionally substituted With up to arrangement; 
3 J substitutents, Wherein up to 3 ring atoms in said [0115] Wherein each T may be optionally substituted 
ring system may be optionally replaced With O, NH, With up to 3 J substituents; or 
S, S0, or SO2 in a chemically stable arrangement; [0116] T is selected from iN(R6)(R61); and 
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[0117] R6' is 
[0118] hydrogen-, 
[0119] (Cl-Cl2)-aliphatic-, 
[0120] (C6-Cl0)-aryl-, 
[0121] (C6-Cl0)-aryl-(Cl-Cl2)aliphatic-, 
[0122] (C3-Cl0)-cycloalkyl- or cycloalkenyl-, 
[0123] [(C3-Cl0)-cycloalkyl- or cycloalkenyl]-(Cl 
C l 2) -aliphatic-, 

[0124] (C3-Cl0)-heterocyclyl-, 
[0125] (C3 -C l 0)-heterocyclyl-(Cl -C l 2) -aliphatic-, 
[0126] (C5-Cl0)-heteroaryl-, or 
[0127] (C5-Cl0)-heteroaryl-(Cl -Cl2)-aliphatic-, or 

[0128] wherein up to 3 aliphatic carbon atoms in each 
R6’ may be optionally replaced With S, iS(O)i, 
iS(O)2i, ‘Oi, iNi, or iN(H)i in a chemi 
cally stable arrangement; 

[0129] wherein R6’ may be optionally substituted With 
up to 3 J substituents; or 

[0130] R6 and R6,, together With the nitrogen atom to 
Which they are bound, may optionally form a (C3 
Cl0)-heterocyclic ring system Wherein said ring sys 
tem may be optionally substituted With up to 3 sub 
stituents independently selected from J. 

[0131] The invention also relates to processes for preparing 
the above compounds and to compositions that comprise the 
above compounds and the use thereof. Such compositions 
may be used to pre-treat invasive devices to be inserted into a 
patient, to treat biological samples, such as blood, prior to 
administration to a patient, and for direct administration to a 
patient. In each case the composition Will be used to inhibit 
HCV replication and to lessen the risk of or the severity of 
HCV infection. 

DETAILED DESCRIPTION OF THE INVENTION 

[0132] The present invention provides a compound of for 
mula I: 

[R R10 10 
R9 

R, R7 0 9\ 

R N N /R4 
T/ \V/ N N 

| W 
0 

R5 R5, 

or a pharmaceutically acceptable salt, or mixtures thereof, 
Wherein: 

[0133] Wis: 

Rs, 
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-continued 
O 

0R6, 

O 

0 R6 
| 
N 
\R6, or 

O 

Rs 

1'; 
/ \R8 

[0134] Wherein each R6 is independently: 
[0135] hydrogen-, 
[0136] (Cl-Cl2)-aliphatic-, 
[0137] (C6-Cl0)-aryl-, 
[0138] (C6-C10)-aryl-(C1-Cl2)aliphatic-, 
[0139] (C3-Cl0)-cycloalkyl- or cycloalkenyl-, 
[0140] [(C3 -Cl0)-cycloalkyl- or cycloalkenyl]-(Cl - 

Cl2)-aliphatic-, 
[0141] (C3-Cl0)-heterocyclyl-, 
[0142] (C3-Cl 0)-heterocyclyl-(Cl -Cl2)-aliphatic-, 
[0143] (C5-Cl0)-heteroaryl-, or 
[0144] (C5-Cl0)-heteroaryl-(Cl -Cl2)-aliphatic-, or 
[0145] Wherein up to 3 aliphatic carbon atoms in each 
R6 may be optionally replaced With S, iS(O)i, 
iS(O)2i, ‘Oi, iNi, or iN(H)i in a chemi 
cally stable arrangement; 

[0146] Wherein R6 may be optionally substituted With 
up to 3 J substituents; or 

[0147] tWo R6 groups, together With the nitrogen atom 
to Which they are bound, may optionally form a 5- to 
6-membered aromatic or a 3- to 7-membered satu 

rated or partially unsaturated ring system Wherein up 
to 3 ring atoms may be optionally replaced With N, 
NH, O, S, SO, and SO2, Wherein said ring system may 
be optionally fused to a (C6-Cl0)aryl, (C5-Cl0)het 
eroaryl, (C3-Cl0)cycloalkyl, or a (C3-Cl0)heterocy 
clyl, Wherein any ring has up to 3 substituents selected 
independently from J; 

[0148] Wherein each R8 is independently 4OR'; or 
the R8 groups together With the boron atom, may 
optionally form a (C3-Cl0)-membered heterocyclic 
ring having, in addition to the boron, up to 3 ring 
atoms optionally replaced With N, NH, O, S, SO, and 
S02; 

[0149] J is halogen, ADR', iNOZ, iCN, %F3, 
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[0150] R' is independently selected from: 
[0151] hydrogen-, 
[0152] (C1 -Cl2)-aliphatic-, 
[0153] (C3 -Cl0)-cycloalkyl- or -cycloalkenyl-, 
[0154] [(C3-Cl0)-cycloalkyl or -cycloalkenyl]-(Cl - 
C l 2) -aliphatic-, 

[0155] (C6-Cl0)-aryl-, 
[0156] (C6-Cl0)-aryl-(Cl-Cl2)aliphatic-, 
[0157] (C3 -Cl0)-heterocyclyl-, 
[0158] (C3 -Cl0)-heterocyclyl-(Cl -Cl2)aliphatic-, 
[0159] (C5 -C l 0)-heteroaryl-, and (C5-C l 0)-heteroaryl 

(Cl -Cl2)-aliphatic-; 
[0160] Wherein up to 5 atoms in K‘ may be optionally and 

independently substituted With J; 
[0161] Wherein tWo R' groups bound to the same atom 
may optionally form a 5 - to 6-membered aromatic or a 3 - 

to 7-membered saturated or partially unsaturated ring 
system Wherein up to 3 ring atoms may be optionally 
replaced With a heteroatom independently selected from 
N, NH, O, S, SO, and S02, Wherein said ring system may 
be optionally fused to a (C6-Cl0)aryl, (C5-Cl0)het 
eroaryl, (C3 -C l 0)cycloalkyl, or a (C3-C l 0)heterocy 
clyl, Wherein any ring has up to 3 substituents selected 
independently from J; 

[0162] R5 and R5’ are each independently hydrogen or (Cl - 
Cl2)-aliphatic, Wherein any hydrogen may be optionally 
replaced With halogen; Wherein any terminal carbon atom 
of R5 may be optionally substituted With sullhydryl or 
hydroxy; or R5 is Ph or %H2Ph and R5 is H, Wherein said 
Ph or 4CH2Ph group may be optionally substituted With 
up to 3 substituents independently selected from J; or 

[0163] R5 and R5’ together With the atom to Which they are 
bound may optionally form a 3- to 6-membered saturated 
or partially unsaturated ring system Wherein up to 2 ring 
atoms may be optionally replaced With N, NH, 0, S0, or 
S02; Wherein said ring system has up to 2 substituents 
selected independently from J; 

[0164] R2, R4, and R7 are each independently: 
[0165] hydrogen-, 
[0166] (Cl-Cl2)-aliphatic-, 
[0167] (C3-Cl0)-cycloalkyl-(Cl -Cl2)-aliphatic-, or 
[0168] (C6-Cl0)-aryl-(C1-Cl2)-aliphatic-; 

[0169] Wherein up to tWo aliphatic carbon atoms in 
each of R2, R4, and R7 may be optionally replaced 
With S, iS(O)i, iS(O)2i, 40*, iNi, or 
iN(H)i in a chemically stable arrangement; 

[0170] Wherein each of R2, R4, and R7 may be inde 
pendently and optionally substituted With up to 3 sub 
stituents independently selected from J; 

[0171] R1 and R3 are each independently: 
[0172] (Cl-Cl2)-aliphatic-, 
[0173] (C3-Cl0)-cycloalkyl- or -cycloalkenyl-, 
[0174] [(C3-Cl0)-cycloalkyl- or -cycloalkenyl]-(Cl - 
C l 2) -aliphatic-, 

[0175] (C6-Cl0)-aryl-(Cl-Cl2)aliphatic-, or 
[0176] (C5 -C l 0)-heteroaryl-(Cl -C l 2)-aliphatic-; 

[0177] Wherein up to 3 aliphatic carbon atoms in each 
of R1 and R3 may be optionally replaced With S, 
iS(O)i, iS(O)2i, ADi, iNi, or iN(H)i 
in a chemically stable arrangement; 

[0178] Wherein each of R1 and R3 may be indepen 
dently and optionally substituted With up to 3 sub 
stituents independently selected from J; 
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[0179] R9, R9,, R10, and R10, are each independently 

[0180] X is a bond, iC(H)(R6)i, 40*, iSi, or 

[0181] R1115; 
[0182] hydrogen-, 
[0183] (Cl-Cl2)-aliphatic-, 
[0184] (C6-Cl0)-aryl-, 
[0185] (C6-Cl0)-aryl-(Cl-Cl2)aliphatic-, 
[0186] (C3 -Cl0)-cycloalkyl- or cycloalkenyl-, 
[0187] [(C3-Cl0)-cycloalkyl- or cycloalkenyl]-(Cl - 

Cl2)-aliphatic-, 
[0188] (C3 -C l 0) -heterocyclyl-, 
[0189] (C3 -C l 0) -heterocyclyl-(C l -C l 2) -aliphatic-, 
[0190] (C5-Cl0)-heteroaryl-, or 
[0191] (C5 -C l 0)-heteroaryl-(Cl -C l 2)-aliphatic-, 

[0192] Wherein up to 3 aliphatic carbon atoms in each 
R1 1 may be optionally replaced With S, iS(O)i, 
iS(O)2i, 40*, iNi, or iN(H)i in a chemi 
cally stable arrangement; 

[0193] wherein R1 1 may be optionally substituted 
With up to 3 J substituents; or 

[0194] wherein R1 1 and Z together With the atoms to 
Which they are bound, optionally form a nitrogen 
containing 5-7-membered mono- or 6-1 l-membered 
bicyclic ring system optionally substituted With up to 
3 J substitutents, Wherein up to 3 ring atoms in said 
ring system may be optionally replaced With O, NH, 
S, S0, or SO2 in a chemically stable arrangement; 

[0196] R1215; 
[0197] hydro gen-, 
[0198] (Cl-Cl2)-aliphatic-, 
[0199] (C6-Cl0)-aryl-, 
[0200] (C6-Cl0)-aryl-(Cl-Cl2)aliphatic-, 
[0201] (C3 -Cl0)-cycloalkyl- or cycloalkenyl-, 
[0202] [(C3 -C l 0)-cycloalkyl- or cycloalkenyl] -(Cl - 
C l 2)-aliphatic-, 

[0203] (C3 -Cl0)-heterocyclyl-, 
[0204] (C3 -C l 0) -heterocyclyl-(C l -C l 2) -aliphatic-, 
[0205] (C5-Cl0)-heteroaryl-, or 
[0206] (C5 -C l 0)-heteroaryl-(Cl -C l 2)-aliphatic-, 

[0207] Wherein up to 3 aliphatic carbon atoms in each 
R 1 2 may be optionally replaced With S, iS(O)i, 
iS(O)2i, ‘Oi, iNi, or iN(H)i, in a chemi 
cally stable arrangement; 

[0208] Wherein R 1 2 may be optionally substituted 
With up to 3 J substituents; 

[0209] Z is: 
[0210] hydrogen-, 
[0211] (Cl-Cl2)-aliphatic-, 
[0212] (C3 -Cl0)-cycloalkyl- or -cycloalkenyl-, 
[0213] [(C3 -C l 0)-cycloalkyl or -cycloalkenyl] -(Cl - 
C l 2)-aliphatic-, 

[0214] (C6-Cl0)-aryl-, 
[0215] (C6-Cl0)-aryl-(Cl-Cl2)aliphatic-, 
[0216] (C3 -Cl0)-heterocyclyl-, 
[0217] (C3 -C l 0) -heterocyclyl-(C l -C l 2)aliphatic-, 
[0218] (C5-Cl0)-heteroaryl-, or 
[0219] (C5 -C l 0)-heteroaryl-(Cl -C l 2)-aliphatic-; 
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[0220] wherein up to three aliphatic carbon atoms in Z 
may be optionally replaced With S, iS(O)i, iS(O) 
2i, 40*, iNi, or iN(H)i, in a chemically 
stable arrangement; 

[0221] Wherein any ring may be optionally fused to a 
(C6-C l 0)aryl, (C5-C l 0)heteroaryl, (C3 -C l 0)cy 
cloalkyl, or (C3-Cl0)heterocyclyl; 

[0222] Wherein Z may be independently and option 
ally substituted With up to 3 substituents indepen 
dently selected from J; 

[0223] V is %(O)i, iS(O)i, or iS(O)2i; 
[0224] R is %(O)i, iS(O)i, iS(O)2i, iN(Rl2)i, 
40*, or a bond; 

[0225] T is: 
[0226] (C1 -Cl2)-aliphatic-; 
[0227] (C6-Cl0)-aryl-, 
[0228] (C6-Cl0)-aryl-(Cl-Cl2)aliphatic-, 
[0229] (C3 -Cl0)-cycloalkyl or -cycloalkenyl-, 
[0230] [(C3-Cl0)-cycloalkyl or -cycloalkenyl]-(Cl - 
C l 2) -aliphatic-, 

[023 1] (C3 -C l 0)-heterocyclyl-, 
[0232] (C3 -C l 0)-heterocyclyl-(Cl -C l 2) -aliphatic-, 
[0233] (C5-Cl0)-heteroaryl-, or 
[0234] (C5 -C l 0)-heteroaryl-(Cl -C l 2)-aliphatic-; 

[0235] Wherein up to 3 aliphatic carbon atoms in T 
may be replaced With S, iS(O)i, iS(O)2i, 
iOi, iNi, or iN(H)i, in a chemically stable 
arrangement; 

[0236] Wherein each T may be optionally substituted 
With up to 3 J substituents; or 

[0237] T is selected from iN(R6)(R6,); and 
[0238] R6' is 

[0239] hydrogen-, 
[0240] (Cl-Cl2)-aliphatic-, 
[0241] (C6-Cl0)-aryl-, 
[0242] (C6-Cl0)-aryl-(Cl-Cl2)aliphatic-, 
[0243] (C3 -Cl0)-cycloalkyl- or cycloalkenyl-, 
[0244] [(C3-Cl0)-cycloalkyl- or cycloalkenyl]-(Cl 
C l 2) -aliphatic-, 

[0245] (C3 -Cl0)-heterocyclyl-, 
[0246] (C3 -C l 0)-heterocyclyl-(Cl -C l 2) -aliphatic-, 
[0247] (C5-Cl0)-heteroaryl-, or 
[0248] (C5 -C l 0)-heteroaryl-(Cl -C l 2)-aliphatic-, or 

[0249] Wherein up to 3 aliphatic carbon atoms in each 
R6’ may be optionally replaced With S, iS(O)i, 
iS(O)2i, 40*, iNi, or iN(H)i in a chemi 
cally stable arrangement; 

[0250] Wherein R6 may be optionally substituted With 
up to 3 J substituents; or 

[0251] R6 and R6,, together With the nitrogen atom to 
Which they are bound, may optionally form a (C3 
Cl0)-heterocyclic ring system Wherein said ring sys 
tem may be optionally substituted With up to 3 sub 
stituents independently selected from J. 

DEFINITIONS 

[0252] The term “aryl” as used herein means a monocyclic 
or bicyclic carbocyclic aromatic ring system. Phenyl is an 
example of a monocyclic aromatic ring system. Bicyclic aro 
matic ring systems include systems Wherein both rings are 
aromatic, e. g., naphthyl, and systems Wherein only one of the 
tWo rings is aromatic, e.g., tetralin. It is understood that as 
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used herein, the term “(C6-Cl0)-aryl-” includes any one of a 
C6, C7, C8, C9, and C10 monocyclic or bicyclic carbocyclic 
aromatic ring. 
[0253] The term “heterocyclyl” as used herein means a 
monocyclic or bicyclic non-aromatic ring system having 1 to 
3 heteroatom or heteroatom groups in each ring selected from 
O, N, NH, S, SO, and S02 in a chemically stable arrangement. 
In a bicyclic non-aromatic ring system embodiment of “het 
erocyclyl” one or both rings may contain said heteroatom or 
heteroatom groups. It is understood that as used herein, the 
term “(CS-Cl0)-heterocyclyl-” includes any one of a C5, C6, 
C7, C8, C9, and C10 monocyclic or bicyclic non-aromatic 
ring system having 1 to 3 heteroatom or heteroatom groups in 
each ring selected from O, N, NH, and S in a chemically stable 
arrangement. 
[0254] The term “heteroaryl” as used herein means a mono 
cyclic or bicyclic aromatic ring system having 1 to 3 heteroa 
tom or heteroatom groups in each ring selected from O, N, 
NH, and S in a chemically stable arrangement. In such a 
bicyclic aromatic ring system embodiment of “heteroaryl”: 
[0255] one or both rings may be aromatic; and 
[0256] one or both rings may contain said heteroatom or 
heteroatom groups. It is understood that as used herein, the 
term “(C5-Cl0)-heteroaryl-” includes any one of a C5, C6, 
C7, C8, C9, and C10 monocyclic or bicyclic aromatic ring 
system having 1 to 3 heteroatom or heteroatom groups in each 
ring selected from O, N, NH, and S in a chemically stable 
arrangement. 
[0257] The term “aliphatic” as used herein means a straight 
chained or branched alkyl, alkenyl or alkynyl. It is understood 
that as used herein, the term “(Cl -Cl2)-aliphatic-” includes 
any one ofa C1, C2, C3, C4, C5, C6, C7, C8, C9, C10, C11, 
and C12 straight or branched alkyl chain of carbon atoms. It 
is also understood that alkenyl or alkynyl embodiments need 
at least tWo carbon atoms in the aliphatic chain. The term 
“cycloalkyl or cycloalkenyl” refers to a monocyclic or fused 
or bridged bicyclic carbocyclic ring system that is not aro 
matic. Cycloalkenyl rings have one or more units of unsat 
uration. It is also understood that as used herein, the term 
“(C3-Cl0)-cycloalkyl- or -cycloalkenyl-” includes any one 
ofa C3, C4, C5, C6, C7, C8, C9, and C10 monocyclic or fused 
or bridged bicyclic carbocyclic ring. Preferred cycloalkyl 
groups include cyclopropyl, cyclobutyl, cyclopentyl, cyclo 
hexyl, cyclohexenyl, cycloheptyl, cycloheptenyl, norbomyl, 
adamantyl and decalin-yl. 
[0258] The phrase “chemically stable arrangement” as used 
herein refers to a compound structure that renders the com 
pound suf?ciently stable to alloW manufacture and adminis 
tration to a mammal by methods knoWn in the art. Typically, 
such compounds are stable at a temperature of 400 C. or less, 
in the absence of moisture or other chemically reactive con 
dition, for at least a Week. 

EMBODIMENTS 

[0259] According to one embodiment of compounds of 
formula I, the 
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radical is, 

wherein; 
in R', R10, and R101, X and Y are both a bond and Z is 
hydrogen; and in R9,; 
X is a bond; 
Y is a bond, iCH2i, or 4C(O)i; and 
Z is (C1-C12)-aliphatic-, 

[0260] (C3-C10)-cycloalkyl- or -cycloalkenyl-, 
[0261] [(C3-C10)-cycloalkyl or -cycloalkenyl]-(C1 

C12)-aliphatic-, 
[0262] (C6-C10)-aryl-, 
[0263] (C6-C10)-aryl-(C1-C12)aliphatic-, 
[0264] (C3-C10)-heterocyclyl-, 
[0265] (C3 -C10)-heterocyclyl-(C1-C12)aliphatic-, 
[0266] (C5-C10)-heteroaryl-, or 
[0267] (C5-C10)-heteroaryl-(C1-C12)-aliphatic-; 

[0268] Wherein up to three aliphatic carbon atoms in Z 
may be optionally replaced With S, iS(O)i, iS(O) 
2i, 40*, iNi, or iN(H)i, in a chemically 
stable arrangement; 

[0269] Wherein any ring may be optionally fused to a 
(C6-C10)aryl, (C5-C10)heteroaryl, (C3 -C10)cy 
cloalkyl, or (C3-C10)heterocyclyl; 

[0270] Wherein Z may be independently and option 
ally substituted With up to 3 substituents indepen 
dently selected from J. 

[0271] According to another embodiment, in R9,; 
X is a bond; 
Y is a bond; and 
Z is (C1-C12)-aliphatic-, 

[0272] (C3-C10)-cycloalkyl- or -cycloalkenyl-, 
[0273] [(C3-C10)-cycloalkyl or -cycloalkenyl]-(C1 

C12)-aliphatic-, 
[0274] (C6-C10)-aryl-, 
[0275] (C6-C10)-aryl-(C1-C12)aliphatic-, 
[0276] (C5-C10)-heteroaryl-, or 
[0277] (C5-C10)-heteroaryl-(C1-C12)-aliphatic-; 

[0278] Wherein up to three aliphatic carbon atoms in Z 
may be optionally replaced With S, iS(O)i, iS(O) 
2i, 40*, iNi, or iN(H)i, in a chemically 
stable arrangement; 

[0279] Wherein any ring may be optionally fused to a 
(C6-C10)aryl, (C5-C10)heteroaryl, (C3 -C10)cy 
cloalkyl, or (C3-C10)heterocyclyl; 

[0280] Wherein Z may be independently and option 
ally substituted With up to 3 substituents indepen 
dently selected from J. 

[0281] According to another embodiment, in R9,; 
X is a bond; 
Y is a bond; and 
Z is (C1-C12)-aliphatic-, 

[0282] (C3-C10)-cycloalkyl- or -cycloalkenyl-, 
[0283] [(C3-C10)-cycloalkyl or -cycloalkenyl]-(C1 

C12)-aliphatic-, or 
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[0284] (C6-C10)-aryl-(C1-C12)aliphatic-, 
[0285] Wherein up to three aliphatic carbon atoms in Z 
may be optionally replaced With S, iS(O)i, iS(O) 
2i, 40*, iNi, or iN(H)i, in a chemically 
stable arrangement; 

[0286] Wherein Z may be independently and option 
ally substituted With up to 3 substituents indepen 
dently selected from J. 

[0287] According to another embodiment, R9’ is 

or : é . 
According to another embodiment, R9! is 

or g - 
According to another embodiment, R9’ is ethyl. 

E 

[0288] 

wLLwR 
[0289] 
[0290] According to another embodiment of compounds of 
formula I, in R9, R10, and R101, X andY are both a bond and Z 
is hydrogen; and in R9,; 
X is a bond; 
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Y is 4C(O)i; and 

[0291] Z is (Cl-Cl2)-aliphatic-, or 
[0292] (C3 -C l 0)-heterocyclyl-(Cl -C l 2)aliphatic-; 

[0293] wherein up to three aliphatic carbon atoms in Z 
may be optionally replaced With S, iS(O)i, iS(O) 
2i, 40*, iNi, or iN(H)i, in a chemically 
stable arrangement; 

[0294] Wherein any ring may be optionally fused to a 
(C6-C l 0)aryl, (C5-C l 0)heteroaryl, (C3 -C l 0)cy 
cloalkyl, or (C3-Cl0)heterocyclyl; 

[0295] Wherein Z may be independently and option 
ally substituted With up to 3 substituents indepen 
dently selected from J. 

[0296] According to another embodiment, Z is 4Oi(Cl - 
C6)-aliphatic or iN(R')2, Wherein the tWo R' groups bound 
to the nitrogen atom may optionally form a 3- to 7-membered 
saturated or partially unsaturated ring system Wherein up to 3 
ring atoms may be optionally replaced With a heteroatom 
independently selected from N, NH, O, S, SO, and S02, 
Wherein said ring system may be optionally fused to a (C6 
Cl0)aryl, (C5-Cl0)heteroaryl, (C3-Cl0)cycloalkyl, or a 
(C3-Cl0)heterocyclyl, Wherein any ring has up to 3 substitu 
ents selected independently from J. 
[0297] According to another embodiment of compounds of 
formula I, Z is iN(R')2, Wherein the tWo R' groups bound to 
the nitrogen atom may optionally form a 3- to 7-membered 
saturated or partially unsaturated ring system Wherein up to 3 
ring atoms may be optionally replaced With a heteroatom 
independently selected from N, NH, O, S, SO, and S02, 
Wherein said ring system may be optionally fused to a (C6 
Cl0)aryl, (C5-Cl0)heteroaryl, (C3-Cl0)cycloalkyl, or a 
(C3-Cl0)heterocyclyl, Wherein any ring has up to 3 substitu 
ents selected independently from J. 
[0298] According to another embodiment of compounds of 
formula I, in R9, and R10, X andY are both a bond and Z is 
hydrogen; and in each of R9’ and R10, independently, 
X is a bond; 
Y is a bond; and 
Z is (Cl -Cl2)-aliphatic-, 

[0299] (C3-Cl0)-cycloalkyl- or -cycloalkenyl-, 
[0300] [(C3-Cl0)-cycloalkyl or -cycloalkenyl]-(Cl - 
C l 2) -aliphatic-, 

[0301] (C6-Cl0)-aryl-, 
[0302] (C6-Cl0)-aryl-(Cl-Cl2)aliphatic-, 
[0303] (C3-Cl0)-heterocyclyl-, 
[0304] (C3 -C l 0)-heterocyclyl-(Cl -C l 2)aliphatic-, 
[0305] (C5-Cl0)-heteroaryl-, or 
[0306] (C5-Cl0)-heteroaryl-(Cl -Cl2)-aliphatic-; 

[0307] Wherein up to three aliphatic carbon atoms in Z 
may be optionally replaced With S, iS(O)i, iS(O) 
2i, 40*, iNi, or iN(H)i, in a chemically 
stable arrangement; 

[0308] Wherein any ring may be optionally fused to a 
(C6-C l 0)aryl, (C5-C l 0)heteroaryl, (C3 -C l 0)cy 
cloalkyl, or (C3-Cl0)heterocyclyl; 

[0309] Wherein Z may be independently and option 
ally substituted With up to 3 substituents indepen 
dently selected from J. 

[0310] According to another embodiment, Z in each of R9! 
and R10, independently, is 

[0311] (Cl-Cl2)-aliphatic-, 
[0312] (C3-Cl0)-cycloalkyl- or -cycloalkenyl-, or 
[0313] [(C3-Cl0)-cycloalkyl or -cycloalkenyl]-(Cl 
C l 2) -aliphatic-; 

Jan. 22, 2009 

[0314] Wherein up to three aliphatic carbon atoms in Z 
may be optionally replaced With S, iS(O)i, iS(O) 
2i, 40*, iNi, or iN(H)i, in a chemically 
stable arrangement; 

[0315] Wherein Z may be independently and option 
ally substituted With up to 3 substituents indepen 
dently selected from J. 

[0316] According to another embodiment Z, in each of R9,, 
and R10, independently is (Cl -C6)-aliphatic-. 
[0317] According to another embodiment of compounds of 
formula I, in R10, and R101, X andY are both a bond and Z is 
hydrogen; and in R9 and R9,; 
X is a bond, 

Y is a bond, and 

Z is (Cl-C6)-aliphatic-, 
[0318] Wherein Z may be independently and optionally 

substituted With up to 3 substituents independently 
selected from J. 

[0319] According to another embodiment of compounds of 
formula I, W is: 

Wherein in the W, the NR6R6 is selected from iNHi (Cl - 
C6 aliphatic), iNHi (C3-C6 cycloalkyl), iNH4CH 
(CH3)-aryl, or iNH4CH(CH3)-heteroaryl, Wherein said 
aryl or said heteroaryl is optionally substituted With up to 3 
halogens. 
[0320] According to another embodiment in the W, the 
NR6R6 is: 

1% R 

YMv/QN, 
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-continued -continued 

01 F 

g 01, 
[0322] According to another embodiment in the W, the 
NR6R6 is: 

F 

% 
wig F. 

H020 - 

_ _ _ [0323] According to another embodiment in the W, the 
[0321] According to another embod1ment 1n the W, the NR R is 

6 6 ' 

NR6R6 is: 

g g H N N \ 

N N, [0324] According to another embod1ment 1n compounds of 
\ / formula I, the NR6R6 in the W radical is: 

1% ‘Uh 
a“ ‘L \> 

II“, 

III“, III“ 



US 2009/0022688 A1 Jan. 22, 2009 
10 

-continued -continued 

2m 

Inm... ll» 
In”... 

[0326] According to another embodiment, in the W, the 
NR6R6 is: 

11mm, 

In“... 

H 
N 

H 
N 

Illlllll. $¢+$+++ wt» 
[0327] According to another embodiment W in compounds 
of formula I is: 

cozn 

| 
. . . / B\R - 

[0325] According to another embod1ment, the NR6R6 1n the 8’ 
W radical is: 

Wherein R8 is as de?ned above. 

[0328] According to another embodiment each R8 together 
With the boron atom, is a (C5-Cl0)-membered heterocyclic 
ring having no additional heteroatoms other than the boron 
and the tWo oxygen atoms. 

[0329] In another embodiment W is: wt» 
[0330] Wherein R' is (Cl-C6)-aliphatic. 
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[0331] In another embodiment R' is methyl. 
[0332] According to another embodiment of compounds of -continued 
formula 1, R5’ is hydrogen and R5 is: 

t :SH, F 
F 

F, , 
F 

‘31:, 
F 

> Or 

[0335] According to another embodiment of compounds of 
formula 1, R2, R4, and R7 are each independently H, methyl, 
ethyl, or propyl. 

[0336] According to another embodiment R2, R4, and R7 
are each hydrogen. 

‘E [0337] According to another embodiment of compounds of 

F F or 

formula 1, R3 is: 

or g 
[0333] According to another embodiment R5’ is hydrogen 

, or 

a a ma YLQYLL 
and R5 is: [0338] According to another embodiment R3 is: 

i > 

Or ?e w %O% %L 
[0334] According to another embodiment in compounds of [0339] According to another embodiment R3 is: 
formula 1, R5’ and R5 is: 

% E“ 
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[0340] According to another embodiment of compounds of 
formula 1, R1 is: -continued 

R12 R7 

R7 

R l 6 \N 
, , or I ; 

R6’ 0 

wherein: 
[0344] R6, R6,, R7, and R12, are as de?ned in any of the 
embodiments herein. 
[0345] According to another embodiment in the 

a 

a TLHLQA ' +01% 
[0341] According to another embodiment R1 is: | | 

R6 N N>< , 

> WA 
| 

[0342] According to another embodiment wherein R1 is I O 
isopropyl or cyclohexyl. 

[0343] According to another embodiment of compounds of 
formula I, the radical; 

[0346] R6’ and R7 are both hydrogen; 
[0347] R6 is: 

R7 [0348] (C1-C12)-aliphatic-; 
[I [0349] (C6-C10)-aryl-, 

/R\V/ [0350] (C6-C10)-aryl-(C1-C12)aliphatic-, 
T [0351] (C3-C10)-cycloalkyl or -cycloalkenyl-, 

[0352] [(C3 -C10)-cycloalkyl or -cycloalkenyl]-(C1-C12) 
_ _ aliphatic-, 

radlcal 1S: [0353] (C3-C10)-heterocyclyl-, 

[0354] (C3-C10)-heterocyclyl-(C1-C12)-aliphatic-, 
R12 R7 [0355] (C5-C10)-heteroaryl-, or 

[0356] (C5-C10)-heteroaryl-(C1-C12)-aliphatic-; 
R6\N/ N\S/ N>i [0357] Wherein up to 3 aliphatic carbon atoms in R6 may 

, be optionally replaced by S, is (O)i, is (Obi, 
R6’ 0 40*, iNi, or iN(H)i, in a chemically stable 

arrangement; and 
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[0358] wherein R6 may be optionally substituted With up 
to 3 substituents independently selected from J; and 

R12 is as de?ned in any of the embodiments herein. 
[0359] According to another embodiment 

[0360] 
[0361] 

(C1-C12)-aliphatic-; 
(C6-C10)-aryl-(C1-C12)aliphatic-, or 

[0362] (C3-C10)-cycloalkyl or -cycloalkenyl-; 
[0363] Wherein up to 3 aliphatic carbon atoms in R6 may 
be optionally replaced by S, iS(O)i, iS(O)2i, 
40*, iNi, or iN(H)i, in a chemically stable 
arrangement; 

[0364] Wherein R6 may be optionally substituted With up 
to 3 substituents independently selected from J; and 

R12 is as de?ned in any of the embodiments herein. 
[0365] According to another embodiment the radical is: 

0 R7 
| RRNHNi l,’ O ' 

[0366] 

0 R7 
| 

R12 N 

R12’ 0 

radical is: 

O l‘ 
A N 

N 
| , 
H O 

O H 

| 
N 

N WA‘ X or 
H O 

O H 

| 
N 

N >1 
H O 

[0367] According to another embodiment of compounds of 
formula I, V is 4C(O)i and R is a bond. 
[0368] According to another embodiment of compounds of 
formula I, V is 4C(O)i, R is a bond, and 

According to another embodiment the 

T is: 

[0369] (C3-C10)-heterocyclyl- or (C5-C10)heteroaryl-; 
[0370] Wherein each T is optionally substituted With up 

to 3 J substituents. 

Jan. 22, 2009 

[0371] According to another embodiment, T is 
(C5-C6)heterocyclyl- or (C5-C6)heteroaryl-; 

[0372] Wherein each T is optionally substituted With up 
to 3 J substituents. 

[0373] According to another embodiment, T is: 

J/j>—% O N )\ N 
O \ O \ 

H H 

S HN 

)\ N g )\ N 
O \ O \ 

H H 

0%? 0%? 
H H 
O O 

NH \ 

O l|\J , N , 
\ 
H 

Cl 

| \ H1 , or O , 

% 
Cl N\ O//S \N 

H H 

Wherein: 

[0374] Z' is independently O, S, NR', or C(R')2. 
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[0375] 

N 

E j>< / or 
N 

O 

\ 
H 

According to another embodiment, T is: 

[0376] According to another embodiment, this invention 
does not include the following compounds: 

[0377] l. 3-Acetyl-4,5-dimethyl-lH-pyrrole-2-carboxylic 
acid (cycloheXyl-{ l -[3-cycloheXyl-2-(l -cyclopropylami 
nooxalyl-butylcarbamoyl)-pyrrolidine-l -carbonyl] -2,2 
dimethyl-propylcarbamoyl}-methyl)-amide; 

[0378] 2. 3-Acetyl-4,5-dimethyl-lH-pyrrole-2-carboxylic 
acid (cycloheXyl-{ l -[2-(l -cyclopropylaminooXalyl-butyl 
carbamoyl) -3 -isopropyl-pyrrolidine-l -carbonyl] -2,2 
dimethyl-propylcarbamoyl}-methyl)-amide; 

[0379] 3. 3-Acetyl-4,5-dimethyl-lH-pyrrole-2-carboxylic 
acid (cycloheXyl-{ l -[2-(l -cyclopropylaminooXalyl-butyl 
carbamoyl) -4-(quinaZolin-4 -yloxy) -pyrrolidine- l -carbo 
nyl] -2, 2-dimethyl -propylcarb amoyl} -methyl) -amide; and 

[0380] 4. 3-Acetyl-4,5-dimethyl-lH-pyrrole-2-carboxylic 
acid ({ l -[4-(5 -chloro-pyridin-2-yloxy)-2-(l -cyclopropy 
laminooxalyl-butylcarbamoyl) -pyrrolidine- l -carbonyl] - 
2,2-dimethyl-propylcarbamoyl}-cyclohexyl-methyl) 
amide (e.g., compounds 63, 64, 66, and 67 of WO 
03/087092). 

[0381] According to yet another embodiment, this inven 
tion does not include the folloWing compounds 
Wherein: 

V is 4C(O)i, R is a bond, T is the (C5-Cl0)-heteroaryl 
3-acetyl-4,5-dimethyl-lH-pyrrole and the 

R10 

radical is: 

ZWQ 
$4 

0Y0 2 

mil: 
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-continued 

(e.g., substituted proline radicals at pages 56 and 57 of WO 
03/087092). 
[0382] According to another embodiment, this invention 
does not include compounds Wherein: 

V is 4C(O)i; 

[0383] R is a bond; and 
T is 3-acetyl-4,5-dimethyl-lH-pyrrole (e.g., compounds of 
formula II" at page 85 of WO 03/087092). 
[0384] According to another embodiment, this invention 
does not include compounds Wherein T is a C5-heteroaryl 
(e.g., compounds of formula II at page 22 of WO 03/087092). 
[0385] According to another embodiment, this invention 
does not include compounds Wherein T is an optionally sub 
stituted pyrrole group (e. g., compounds of formula II at page 
22 ofWO 03/087092). 
[0386] According to another embodiment, this invention 
does not include compounds Wherein: 

V is 4C(O)i, iS(O)i, or iS(O)2i; 

[0387] R is a bond; and 

T is: 

[0388] 

R19 

16 
Jan. 22, 2009 



US 2009/0022688 A1 Jan. 22, 2009 
17 

[0406] According to another preferred embodiment in 
compounds of formula I, the compound is: 

O 

Q: d m2 
O 

2 

O 

O 
NH 0 

/\ O H 

“A 
O on 

4 
N N 

/ o / o 

l H l H 
\ N N \ N N 
N . N N . N 

/\ O A O 
o HN o HN 

o o0 00 
NH NH 

0 HO 
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