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(57) ABSTRACT 

The present invention provides 4-amino-aZepan-3-one pro 
tease inhibitors and pharmaceutically acceptable salts, 
hydrates and solvates thereof Which inhibit proteases, 
including cathepsin K, pharmaceutical compositions of such 
compounds, novel intermediates of such compounds, and 
methods for treating diseases of excessive bone loss or 
cartilage or matrix degradation, including osteoporosis; gin 
gival disease including gingivitis and periodontitis; arthritis, 
more speci?cally, osteoarthritis and rheumatoid arthritis; 
Paget’s disease; hypercalcemia of malignancy; and meta 
bolic bone disease, comprising inhibiting said bone loss or 
excessive cartilage or matrix degradation by administering 
to a patient in need thereof a compound of the present 
invention. 
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PROTEASE INHIBITORS 

FIELD OF THE INVENTION 

[0001] This invention relates in general to 4-amino 
aZepan-3-one protease inhibitors, particularly such inhibi 
tors of cysteine and serine proteases, more particularly 
compounds Which inhibit cysteine proteases, even more 
particularly compounds Which inhibit cysteine proteases of 
the papain superfamily, yet more particularly compounds 
Which inhibit cysteine proteases of the cathepsin family, 
most particularly compounds Which inhibit cathepsin K. 
Such compounds are particularly useful for treating diseases 
in Which cysteine proteases are implicated, especially dis 
eases of excessive bone or cartilage loss, e.g., osteoporosis, 
periodontitis, and arthritis. 

BACKGROUND OF THE INVENTION 

[0002] Cathepsins are a family of enZymes Which are part 
of the papain superfamily of cysteine proteases. Cathepsins 
B, H, L, N and S have been described in the literature. 
Recently, cathepsin K polypeptide and the cDNA encoding 
such polypeptide Were disclosed in US. Pat. No. 5,501,969 
(called cathepsin O therein). Cathepsin K has been recently 
expressed, puri?ed, and characteriZed. Bossard, M. J ., et al., 
(1996) J. Biol. Chem. 271, 12517-12524; Drake, F. H., et al., 
(1996) J. Biol. Chem. 271, 12511-12516; Bromme, D., et al., 
(1996) J. Biol. Chem. 271, 2126-2132. 

[0003] Cathepsin K has been variously denoted as cathe 
psin O or cathepsin O2 in the literature. The designation 
cathepsin K is considered to be the more appropriate one. 

[0004] Cathepsins function in the normal physiological 
process of protein degradation in animals, including 
humans, e.g., in the degradation of connective tissue. HoW 
ever, elevated levels of these enZymes in the body can result 
in pathological conditions leading to disease. Thus, cathe 
psins have been implicated as causative agents in various 
disease states, including but not limited to, infections by 
pneumocystis carinii, trypsanoma cruZi, trypsanoma brucei 
brucei, and Crithidia fusiculata; as Well as in schistosomia 
sis, malaria, tumor metastasis, metachromatic leukodystro 
phy, muscular dystrophy, amytrophy, and the like. See 
International Publication Number WO 94/04172, published 
on Mar. 3, 1994, and references cited therein. See also 
European Patent Application EP 0 603 873 A1, and refer 
ences cited therein. TWo bacterial cysteine proteases from R 
gingivallis, called gingipains, have been implicated in the 
pathogenesis of gingivitis. Potempa, J., et al. (1994) Per 
spectives in Drug Discovery and Design, 2, 445-458. 

[0005] Cathepsin K is believed to play a causative role in 
diseases of excessive bone or cartilage loss. Bone is com 
posed of a protein matrix in Which spindle- or plate-shaped 
crystals of hydroxyapatite are incorporated. Type I collagen 
represents the major structural protein of bone comprising 
approximately 90% of the protein matrix. The remaining 
10% of matrix is composed of a number of non-collagenous 
proteins, including osteocalcin, proteoglycans, osteopontin, 
osteonectin, thrombospondin, ?bronectin, and bone sialo 
protein. Skeletal bone undergoes remodelling at discrete foci 
throughout life. These foci, or remodelling units, undergo a 
cycle consisting of a bone resorption phase folloWed by a 
phase of bone replacement. 
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[0006] Bone resorption is carried out by osteoclasts, Which 
are multinuclear cells of hematopoietic lineage. The osteo 
clasts adhere to the bone surface and form a tight sealing 
Zone, folloWed by extensive membrane ruf?ing on their 
apical (i.e., resorbing) surface. This creates an enclosed 
extracellular compartment on the bone surface that is acidi 
?ed by proton pumps in the ruffled membrane, and into 
Which the osteoclast secretes proteolytic enZymes. The loW 
pH of the compartment dissolves hydroxyapatite crystals at 
the bone surface, While the proteolytic enZymes digest the 
protein matrix. In this Way, a resorption lacuna, or pit, is 
formed. At the end of this phase of the cycle, osteoblasts lay 
doWn a neW protein matrix that is subsequently mineraliZed. 
In several disease states, such as osteoporosis and Paget’s 
disease, the normal balance betWeen bone resorption and 
formation is disrupted, and there is a net loss of bone at each 
cycle. Ultimately, this leads to Weakening of the bone and 
may result in increased fracture risk With minimal trauma. 

[0007] Several published studies have demonstrated that 
inhibitors of cysteine proteases are effective at inhibiting 
osteoclast-mediated bone resorption, and indicate an essen 
tial role for a cysteine proteases in bone resorption. For 
example, Delaisse, et al., Biochem. J., 1980, 192, 365, 
disclose a series of protease inhibitors in a mouse bone organ 
culture system and suggest that inhibitors of cysteine pro 
teases (e.g., leupeptin, Z-Phe-Ala-CHN2) prevent bone 
resorption, While serine protease inhibitors Were ineffective. 
Delaisse, et al., Biochem. Biophys. Res. Commun., 1984, 
125, 441, disclose that E-64 and leupeptin are also effective 
at preventing bone resorption in vivo, as measured by acute 
changes in serum calcium in rats on calcium de?cient diets. 
Lerner, et al., J. Bone Min. Res., 1992, 7, 433, disclose that 
cystatin, an endogenous cysteine protease inhibitor, inhibits 
PTH stimulated bone resorption in mouse calvariae. Other 
studies, such as by Delaisse, et al., Bone, 1987, 8, 305, Hill, 
et al., J. Cell. Biochem., 1994, 56, 118, and Everts, et al., J. 
Cell. Physiol, 1992, 150, 221, also report a correlation 
betWeen inhibition of cysteine protease activity and bone 
resorption. TeZuka, et al., J. Biol. Chem., 1994, 269, 1106, 
Inaoka, et al., Biochem. Biophys. Res. Commun., 1995, 206, 
89 and Shi, et al., FEBS Lett., 1995, 357, 129 disclose that 
under normal conditions cathepsin K, a cysteine protease, is 
abundantly expressed in osteoclasts and may be the major 
cysteine protease present in these cells. 

[0008] The abundant selective expression of cathepsin K 
in osteoclasts strongly suggests that this enZyme is essential 
for bone resorption. Thus, selective inhibition of cathepsin K 
may provide an effective treatment for diseases of excessive 
bone loss, including, but not limited to, osteoporosis, gin 
gival diseases such as gingivitis and periodontitis, Paget’s 
disease, hypercalcemia of malignancy, and metabolic bone 
disease. Cathepsin K levels have also been demonstrated to 
be elevated in chondroclasts of osteoarthritic synovium. 
Thus, selective inhibition of cathepsin K may also be useful 
for treating diseases of excessive cartilage or matrix degra 
dation, including, but not limited to, osteoarthritis and 
rheumatoid arthritis. Metastatic neoplastic cells also typi 
cally express high levels of proteolytic enZymes that degrade 
the surrounding matrix. Thus, selective inhibition of cathe 
psin K may also be useful for treating certain neoplastic 
diseases. 

[0009] Several cysteine protease inhibitors are knoWn. 
Palmer, (1995) J. Med. Chem., 38, 3193, disclose certain 
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vinyl sulfones Which irreversibly inhibit cysteine proteases, 
such as the cathepsins B, L, S, O2 and cruZain. Other classes 
of compounds, such as aldehydes, nitriles, ot-ketocarbonyl 
compounds, halomethyl ketones, diaZomethyl ketones, (acy 
loxy)methyl ketones, ketomethylsulfonium salts and epoxy 
succinyl compounds have also been reported to inhibit 
cysteine proteases. See Palmer, id, and references cited 
therein. 

[0010] US. Pat. No. 4,518,528 discloses peptidyl ?uo 
romethyl ketones as irreversible inhibitors of cysteine pro 
tease. Published International Patent Application No. WO 
94/04172, and European Patent Application Nos. EP 0 525 
420 A1, EP 0 603 873 A1, and EP 0 611 756 A2 describe 
alkoxymethyl and mercaptomethyl ketones Which inhibit the 
cysteine proteases cathepsins B, H and L. International 
Patent Application No. PCT/US94/08868 and and European 
Patent Application No. EP 0 623 592 A1 describe alkoxym 
ethyl and mercaptomethyl ketones Which inhibit the cysteine 
protease IL-1[3convertase. Alkoxymethyl and mercaptom 
ethyl ketones have also been described as inhibitors of the 
serine protease kininogenase (International Patent Applica 
tion No. PCT/GB91/01479). 

[0011] AZapeptides Which are designed to deliver the 
aZaamino acid to the active site of serine proteases, and 
Which possess a good leaving group, are disclosed by 
Elmore et al., Biochem. J., 1968, 107, 103, Garker et al., 
Biochem. J., 1974, 139, 555, Gray et al., Tetrahedron, 1977, 
33, 837, Gupton et al., J. Biol. Chem., 1984, 259, 4279, 
PoWers et al., J. Biol. Chem., 1984, 259, 4288, and are 
knoWn to inhibit serine proteases. In addition, J. Med. 
Chem., 1992, 35, 4279, discloses certain aZapeptide esters as 
cysteine protease inhibitors. 

[0012] Antipain and leupeptin are described as reversible 
inhibitors of cysteine protease in McConnell et al., J. Med. 
Chem., 33, 86; and also have been disclosed as inhibitors of 
serine protease in UmeZaWa et al., 45 Meth. Enzymol. 678. 
E64 and its synthetic analogs are also Well-known cysteine 
protease inhibitors (Barrett, Biochem. J ., 201, 189, and 
Grinde, Biochem. Biophys. Acta,, 701, 328). 
[0013] 1,3-diamido-propanones have been described as 
analgesic agents in US. Pat. Nos. 4,749,792 and 4,638,010. 

[0014] Thus, a structurally diverse variety of protease 
inhibitors have been identi?ed. HoWever, these knoWn 
inhibitors are not considered suitable for use as therapeutic 

agents in animals, especially humans, because they suffer 
from various shortcomings. These shortcomings include 
lack of selectivity, cytotoxicity, poor solubility, and overly 
rapid plasma clearance. A need therefore exists for methods 
of treating diseases caused by pathological levels of pro 
teases, particularly cysteine proteases, more particularly 
cathepsins, most particularly cathepsin K, and for novel 
inhibitor compounds useful in such methods. 

[0015] We have noW discovered a novel class of 4-amino 
aZepan-3-one compounds Which are protease inhibitors, 
most particularly of cathepsin K. 

SUMMARY OF THE INVENTION 

[0016] An object of the present invention is to provide 
4-amino-aZepan-3-one carbonyl protease inhibitors, particu 
larly such inhibitors of cysteine and serine proteases, more 
particularly such compounds Which inhibit cysteine pro 
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teases, even more particularly such compounds Which 
inhibit cysteine proteases of the papain superfamily, yet 
more particularly such compounds Which inhibit cysteine 
proteases of the cathepsin family, most particularly such 
compounds Which inhibit cathepsin K, and Which are useful 
for treating diseases Which may be therapeutically modi?ed 
by altering the activity of such proteases. 

[0017] Accordingly, in the ?rst aspect, this invention pro 
vides a compound according to Formula I. 

[0018] In another aspect, this invention provides a phar 
maceutical composition comprising a compound according 
to Formula I and a pharmaceutically acceptable carrier, 
diluent or excipient. 

[0019] In yet another aspect, this invention provides inter 
mediates useful in the preparation of the compounds of 
Formula I. 

[0020] In still another aspect, this invention provides a 
method of treating diseases in Which the disease pathology 
may be therapeutically modi?ed by inhibiting proteases, 
particularly cysteine and serine proteases, more particularly 
cysteine proteases, even more particularly cysteine proteases 
of the papain superfamily, yet more particularly cysteine 
proteases of the cathepsin family, most particularly cathep 
sin K. 

[0021] In a particular aspect, the compounds of this inven 
tion are especially useful for treating diseases characterized 
by bone loss, such as osteoporosis and gingival diseases, 
such as gingivitis and periodontitis, or by excessive cartilage 
or matrix degradation, such as osteoarthritis and rheumatoid 
arthritis. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0022] The present invention provides compounds of For 
mula I: 

[0023] Wherein: 

[0024] R1 is selected from the group consisting of: 
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-continued 
R! 

, R4/N , and 
Rwy 

76 4; 

C(O) , 

N CH; 
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[0034] R9 is selected from the group consisting of: 
C1_6alkyl, C3_6cycloalkyl-CO_6alkyl, Ar—CO_6alkyl 
and Het—CO_6alkyl; 

[0035] R10 is selected from the group consisting of: 
C1_6alkyl, C3_6cycloalkyl-CO_6alkyl, Ar—CO_6alkyl 
and Het—CO_6alkyl; 

[0036] R11 is selected from the group consisting of: 
H, C1_6alkyl, Ar—CO_6alkyl, and Het—CO_6alkyl; 

[0037] R12 is selected from the group consisting of: 
H, C1_6alkyl, Ar—CO_6alkyl, and Het—CO_6alkyl; 

[0038] R13 is selected from the group consisting of: 
H, C1_6alkyl, Ar—CO_6alkyl, and Het—CO_6alkyl; 

[0039] R‘ is selected from the group consisting of: H, 

[0040] R“ is selected from the group consisting of: H, 

[0041] R‘" is selected from the group consisting of: 
H, C1_6alkyl, C3_6cycloalkyl-CO_6alkyl, Ar—CO_ 
alkyl, and Het—CO_6alkyl; 

[0042] R““ is selected from the group consisting of: 
C1_6alkyl, C3_6cycloalkyl-CO_6alkyl C2_6alkenyl, 
C2_6alkynyl, HetCO_6alkyl and ArCO_6alkyl; 

[0043] X is selected from the group consisting of: 
CH2, S, and O; 

[0044] Z is selected from the group consisting of: 
C(O) and CH2; 

[0045] n is an integer from 1 to 5; 

and solvates thereof. 
Rv/ \rz\ [0046] and pharrnaceutically acceptable salts, hydrates 

R8 
[0047] In compounds of Formula I, When R1 is 

[0027] R3 is selected from the group consisting of: H, 
C1_6alkyl, C3_6cycloalkyl-CO_6alkyl, C2_6alkenyl, 
C2_6alkynyl, HetCO_6alkyl and ArCO_6alkyl; 

[0028] R3 and R‘ may be connected to form a pyrro 
lidine, piperidine or rnorpholine ring; 

[0030] R5 is selected from the group consisting of: H, 
C1_6alkyl, C2_6alkenyl, C2_6alkynyl, C3_6cycloalkyl 
CO_6alkyl, Ar—C0_6alkyl and Het—CO_6alkyl; 

[0031] R6 is selected from the group consisting of: H, 
C1_6alkyl, Ar—C0_6alkyl, and Het—CO_6alkyl; 

[0032] R7 is selected from the group consisting of: H, 
C1_6alkyl, C3_6cycloalkyl-CO_6alkyl, Ar—CO_6alkyl, 
Het—CO_6alkyl, R10C(O)—, R1OC(S)—, R10SO2—, 
R1OOC(O)—, R1OR13NC(O)—, and 
R1OR13NC(S)—; 

[0033] R8 is selected from the group consisting of: H, 
C1_6alkyl, C2_6alkenyl, C2_6alkynyl, HetCO_6alkyl 
and ArCO_6alkyl; 

[0048] R3 is selected from the group consisting of: H, 
C1_6alkyl, C3_6cycloalkyl-C0_6alkyl,C2_6alkenyl, 
C2_6alkynyl, Het—CO_6alkyl and Ar—C0_6alkyl; 

[0049] R3 is preferably selected from the group con 
sisting of: H, C3_6cycloalkyl-CO_6alkyl, C2_6alkenyl, 
Ar—CO_6alkyl, and C1_6alkyl; 

[0050] R3 is more preferably selected from the group 
consisting of: 

[0051] H, methyl, ethyl, n-propyl, prop-2-yl, n-butyl, 
isobutyl, but-2-yl, cyclopropylrnethyl, cycloheXylrn 
ethyl, 2-rnethanesul?nyl-ethyl, 1-hydroXyethyl, 
toluyl, naphthalen-2-ylrnethyl, benZyloXyrnethyl, 
and hydroXyrnethyl. 

0052 R3 is even more referabl selected from the P y 
group consisting of: toluyl, isobutyl and cycloheXy 
lrnethyl. 
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[0053] R3 is most preferably isobutyl. 

[0055] R4 is preferably selected from the group con 
sisting of: R5OC(O)—, R5C(O)— and R5SO2—. 

[0056] R4 is most preferably R5C(O)—. 

[0057] In some embodiments, R4 is preferably methane 
sulfonyl. p1 R5 is selected from the group consisting of: H, 
C1_6alkyl, C2_6alkenyl, C2_6alkynyl, C3_6cycloalkyl-CO_ 
salkyl, Ar—C0_6alkyl or Het—CO_6alkyl. 

[0058] Preferably R5 is selected from the group con 
sisting of: C1_6alkyl, Ar—C0_6alkyl and Het—CO_ 
salkyl. 

[0059] More preferably, and especially When R4 is 
R5C(O)—, R5 is selected from the group consisting of: 

[0060] methyl, especially halogenated methyl, more 
especially tri?uoromethyl, especially C1_6alkoXy 
substituted methyl, more especially phenoXy-me 
thyl, 4-?uoro-phenoXy-methyl, especially hetero 
cycle substituted methyl, more especially 2-thiophe 
nyl-methyl; 

[0061] ethyl, especially piperidin-l-yl-ethyl; 

[0062] butyl, especially aryl substituted butyl, more 
especially 4-(4-methoXy)phenyl-butyl; 

[0063] isopentyl; 

[0064] cycloheXyl; 
[0065] pentanonyl, especially 4-pentanonyl; 

[0066] butenyl, especially aryl substituted butenyl, 
more especially 4,4-bis(4-methoXyphenyl)-but-3 
enyl; 

[0067] acetyl; 
[0068] phenyl, especially phenyl substituted With one 

or more halogens, more especially 3,4-dichlorophe 
nyl and 4-?uorophenyl, especially phenyl substituted 
With one or more aryloXy or C1_6alkoXy groups, 
more especially 3,4-dimethoXy-phenyl, 3-benZy 
loXy-4-methoXy-phenyl, especially phenyl substi 
tuted With one or more C1_6alkyl sulfonyl groups, 
more especially 4-methanesulfonyl-phenyl; 

[0069] benZyl; 

[0070] naphthalenyl, especially naphthylen-2-yl; 

[0071] benZo[1,3]dioXolyl, especially benZo[1,3]di 
oxol-S-yl; 

[0072] furanyl, especially furan-2-yl, especially sub 
stituted furanyl, such as 5-nitro-furan-2-yl, 5-(4 
nitrophenyl)-furan-2-yl, 5-(3-tri?uoromethyl-phe 
nyl)-furan-2-yl, more especially halogen substituted 
furanyl, even more especially 5-bromo-furan-2-yl, 
more especially aryl substituted furanyl, even more 
especially 5-(4-chloro-phenyl)-furan-2-yl, more 
especially C1_6alkyl substituted furanyl, even more 
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especially 3-methyl-furan-2-yl, 4-methyl-furan-2-yl, 
2,5-dimethyl-furan-2-yl, and 2,4-dimethyl-furan-3 
Y1; 

[0073] tetrahydrofuranyl, tetrahydrofuran-2-yl; 

[0074] benZofuranyl, especially benZofuran-2-yl, and 
substituted benZofuranyl, more especially 5-(2-pip 
eraZin-4-carboXylic acid tert-butyl ester-ethoXy) 
benZofuran-2-yl, 5-(2-morpholino-4-yl-ethoXy)-ben 
Zofuran-2-yl, 5-(2-piperaZin-1-yl-ethoXy)benZofu 
ran-2-yl, 5-(2-cycloheXyl-ethoXy)-benZofuran-2-yl; 
especially C1_6alkoXy substituted benZofuranyl, 
more especially 7-methoXy-benZofuran-2-yl, 
5-methoXy-benZofuran-2-yl, 5,6-dimethoXy-benZo 
furan-2-yl, especially halogen substituted benZofura 
nyl, more especially 5-?uoro-benZofuran-2-yl, 5,6 
di?uoro-benZofuran-2-yl, especially C1_6alkyl 
substituted benZofuranyl, most especially 3-methyl 
benZofuran-2-yl, 3,5-dimethyl-benZofuran-2-yl, and 
3-ethyl-benZofuran-2-yl; also 5-?uoro-3-methyl 
benZofuran-2-yl, 6-?uoro-3-methyl-benZofuran-2 
yl, 5-methoXy-3-methyl-benZofuran-2-yl, 4-meth 
oXy-3-methyl-benZofuran-2-yl, and 6-methoXy-3 
methyl-benZofuran-2-yl; 

[0075] naphtho[2,1-b]-furanyl, especially naphtho[2, 
1-b]-furan-2-yl, alkyl substituted naphtho[2,1-b] 
furanyl, especially 1-methyl-naphtho[2,1-b]-furan 
2-yl; 

[0076] benZo[b]thiophenyl, especially benZo[b] 
thiophen-2-yl; especially C1_6alkoXy substituted 
benZo[b]thiophenyl, more especially 5,6-dimethoXy 
benZo[b]thiophen-2-yl; 

[0077] quinolinyl, especially quinolin-2-yl, quinolin 
3-yl, quinolin-4-yl, quinolin-6-yl, and quinolin-8-yl; 

[0078] quinoXalinyl, especially quinoXalin-2-yl; 

[0079] 1,8 naphthyridinyl, especially 1,8 naphthyri 
din-2-yl; 

[0080] indolyl, especially indol-2-yl, especially 
indol-6-yl, indol-S-yl, especially C1_6alkyl substi 
tuted indolyl, more especially N-methyl-indol-2-yl; 

[0081] pyridinyl, especially pyridin-2-yl, pyridin-3 
yl, pyridin-S-yl, especially C1_6alkyl substituted 
pyridinyl, more especially 2-methyl-pyridin-5-yl, 
and oXy-pyridinyl, especially 1-oXy-pyridin-2-yland 
1-oXy-pyridin-3-yl;; 

[0082] furo[3,2-b]-pyridinyl, especially furo[3,2-b] 
pyridin-2-yl, C1_6alkyl substituted furo[3,2-b]-py 
ridinyl, especially 3-methyl-furo[3,2-b]-pyridin-2 
Y1; 

[0083] thiophenyl, especially thiophen-3-yl, also 
thiophen-2-yl, especially C1_6alkyl substituted 
thiophenyl, more especially 5-methyl-thiophen-2 
yland 5-methyl-thiophen-3-yl, especially halogen 
substituted thiophenyl, more especially 4,5-di 
bromo-thiophen-2-yl; 

[0084] thieno[3,2-b]thiophene, especially thieno[3,2 
b]thiophene-2-yl, more especially C1_6alkyl substi 
tuted thieno[3,2-b]thiophene-2-yl, more especially 
5-tert-butyl-3-methyl-thieno[3,2-b]thiophene-2-yl; 
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[0085] isoXaZolyl, especially isoXaZol-4-yl, espe 
cially C1_6alkyl substituted isoXaZolyl, more espe 
cially 3,5-dimethyl-isoXaZol-4-yl; 

[0086] oXaZolyl, especially oXaZol-4-yl, more espe 
cially 5-methyl-2-phenyl oXaZol-4-yl, 2-phenyl-5 
tri?uoromethyl-oXaZol-4-yl; and 

[0087] 1H-benZoimidaZolyl, 
ZoimidaZol-5 -yl. 

especially 1H-ben 

[0088] When R4 is RSSOZ, R5 is preferably pyridin-2-yl or 
1-oXo-pyridin-2-yl. 

[0089] R‘ is selected from the group consisting of: H, 
C1_6alkyl, Ar—CO_6alkyl, and Het—CO_6alkyl. 

[0090] Preferably R‘ is selected from the group consisting 
of: H and naphthalen-2-yl-methyl. 

[0091] Most preferably R‘ is H. 

[0092] R“ is selected from the group consisting of: H, 
C1_6alkyl, Ar—CO_6alkyl, and Het—CO_6alkyl. 

[0093] Most preferably R“ is H. 

[0094] R‘“ is selected from the group consisting of: H, 
C1_6alkyl, C3_6cycloalkyl-CO_6alkyl, and Het—CO_6alkyl. 

[0095] R‘“ is preferably selected from the group consisting 
of: H and C1_6alkyl. 

[0096] R‘“ is more preferably selected from the group 
consisting of: H, methyl and 6,6-dimethyl. 

[0097] R‘“ is still more preferably selected from the group 
consisting of: H and 6,6-dimethyl. 

[0098] Most preferably R‘“ is H. 

[0099] In compounds of Formula I, When R1 is 

[0100] R3 is selected from the group consisting of: 
C1_6alkyl, C3_6cycloalkyl-CO_6alkyl, C2_6alkenyl, C2_6alky 
nyl, Het—CO_6alkyl and Ar—CO_6alkyl. 

[0101] R3 is preferably C1_6alkyl. 

[0102] R3 is more preferably selected from the group 
consisting of methyl, ethyl, n-propyl, n-butyl, isobutyl, 
t-butyl, cycloheXylmethyl, and toluyl. 

[0103] R““ is selected from the group consisting of: 
C1_6alkyl, C3_6cycloalkyl-CO_6alkyl, C2_6alkenyl, C2_6alky 
nyl, HetCO_6alkyl and ArCO_6alkyl; 

[0104] 
[0105] R““ is more preferably selected from the group 
consisting of methyl, ethyl, n-propyl, n-butyl, isobutyl and 
t-butyl. 

[0106] 

R““ is preferably C1_6alkyl; 

R““ is most preferably methyl. 

Jul. 31, 2003 

[0107] In such compounds, R‘, R“, R‘“, R4, and R5 are as 
described above Wherein 

[0108] In compounds of Formula I, When R1 is 

[0109] n is preferably an integer of from 1 to 5; and 

[0110] R‘, R“, R‘“, R4, and R5 are as described above 
Wherein 

[0111] R1 is 

[0112] n is most preferably 3. 

[0113] The ring may be unsubstituted or substituted With 
one or more of C1_6alkyl, C3_6cycloalkyl-CO_6alkyl, C2_6alk 
enyl, C2_6alkynyl, HetCO_6alkyl, ArCO_6alkyl, or halogen. 

[0114] The ring is preferably unsubstituted. 

[0115] In compounds of Formula I, R2 is selected from the 
group consisting of: 

N\ (3(0) , 

/ 

N\ CH2 , 

/ 
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[0156] pyridinyl, especially pyridin-2-yl, especially [0174] R4 is selected from the group consisting of: 
C1_6alkylpyridinyl, more especially 6-methyl-pyri- R5OC(O)—, R5C(O)— and R5SO2—; 
(hm-2W1; [0175] R5 is selected from the group consisting of: 

[0157] thiophenyl, especially thiophene-2-yl, more C1_6alkyl,Ar—CO_6alkyl and Het—CO_6alkyl; 
especially thiophen-2-yl or benZo[b]thiophen-2-yl; [0176] R6 is H_ 

[0158] thiaZolyl, especially thiaZol-4-yl such as 1-(2- 7 . 1O _ 
morpholin-4-yl-thiaZol-4-yl), and 1-(isothiaZol-3- [0177] R 15R OC(O)’ 

[0159] 1H-imidaZolyl, especially 1H-imidaZol-2-yl, [0179] R9 is selected from the group consisting of: 
1H-imidaZol-4-yl, especially C1_6alkyl substituted C1_6alkyl, Ar—CO_6alkyl and Het—CO_6alkyl; 
ggllllfiazolyl’ more especlauy 1_methy1_1H_1m1daZO1_ [0180] R10 is selected from the group consisting of: 

C1_6alkyl, Ar—CO_6alkyl and Het—CO_6alkyl; 
[0160] triaZolyl, especially 3H-[1,2,3]triaZolyl, more ‘ _ _ 

especially 3H-[1,2,3]triaZol-4-yl, especially [0181] R 15 H’ 
C1_6alkyl substituted 3H-[1,2,3]triaZolyl, more espe- [0182] R“ is H; 
cially 3-phenyl-3H-[1,2,3]triaZolyl-4-yl; _ 

[0183] R‘" is H; and 
[0161] quinolinyl, especially quinolin-2-yl, quinolin- _ _ _ 

2_y1; [0184] Z is selected from the group consisting of: 
C(O) and CH2. 

[0162] furanyl, especially furan-2-yl, especially sub 
Stimted furanyl, Such as 5_ethy1_furan_2_y1; [0185] Even more preferred are such compounds of For 

_ _ _ _ mula I Wherein R2 is selected from the group consisting of: 

[0163]‘ th1eno[3,2-b]th1ophene, espec1allyth1eno[3,2- Ar_C0_6a1ky1, R9C(O)_, R9SO2_ 
b]th1ophene-2-yl, especially C1_6alkyl substituted 
thienOB’ZbhhioPhenYl, especially 3,4_dimethy1_ [0186] Yet more preferred are compounds of Formula I 
thieno[3,2-b]thiophene-2-yl. wherein? 

[0164] R2 is also preferably: [0187] R1 is 

[0165] H; 
[0166] toluyl; O 

R, 

[0167] aryl substituted ethyl, especially 2-phenyl R4/N 
ethyl, 2-[3-(pyridin-2-yl) phenyl]ethyl. ’ 

[0168] Compounds of Formula I Where R“ and R‘" are R3 
both H are preferred. 

[0169] More preferred are compounds of Formula I [0188] R2 is selected from the group consisting of: 
Wherein: Ar—CO_6alkyl, R9C(O)— and R9502; 

[0170] R1 is [0189] R3 is selected from the group consisting of: H, 
methyl, ethyl, n-propyl, prop-2-yl, n-butyl, isobutyl, 
but-2-yl, cyclopropylmethyl, cycloheXylmethyl, 

O 2-methanesul?nyl-ethyl, 1-hydroXyethyl, toluyl, 
§' naphthalen-2-ylmethyl, benZyloXymethyl, and 

R4/ ; hydroXymethyl; 

R3 [0190] R4 is R5C(O)—; 

[0191] R5 is selected from the group consisting of: 

[0171] R2 is selected from the group consisting of: [0192] methyl, especially halogenated methyl, 
Ar_CO_6a1ky1, R9C(())_, R9502, more especially tri?uoromethyl, especially 

C1_6alkoXy substituted methyl, more especially 
phenoXy-methyl, 4-?uoro-phenoXy-methyl, espe 
cially heterocycle substituted methyl, more espe 
cially 2-thiophenyl-methyl; 

[0172] R9R11NC(O)—, and 

[0194] butyl, especially aryl substituted butyl, 
more especially 4-(4-methoXy)phenyl-butyl; 

[0195] isopentyl; 
[0173] R3 is selected from the group consisting of: H, [0196] 

C1_6alkyl, C3_6cycloalkyl-CO_6alkyl and Ar—CO_ 
salkyl; [0197] pentanonyl, especially 4-pentanonyl; 

R6 

7/NYZ\_ [0193] ethyl, especially piperidin-1-yl-ethyl; R , 

R8 

cycloheXyl; 
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[0198] butenyl, especially aryl substituted butenyl, 
more especially 4,4-bis(4-rnethoXyphenyl)-but-3 
enyl; 

[0199] acetyl; 

[0200] phenyl, especially phenyl substituted With 
one or more halogens, more especially 3,4-dichlo 
rophenyl and 4-?uorophenyl, especially phenyl 
substituted With one or more aryloXy or 

C1_6alkoXy groups, more especially 3,4 
dirnethoXy-phenyl, 3-benZyloXy-4-rnethoXy-phe 
nyl, especially phenyl substituted With one or 
more C1_6alkyl sulfonyl groups, more especially 
4-rnethanesulfonyl-phenyl; 

[0201] benZyl; 

[0202] naphthalenyl, especially naphthylen-2-yl; 

[0203] benZo[1,3]dioXolyl, especially benZo[1,3] 
dioxol-S-yl; 

[0204] furanyl, especially furan-2-yl, especially 
substituted furanyl, such as 5-nitro-furan-2-yl, 
5-(4-nitrophenyl)-furan-2-yl, 5-(3-tri?uororn 
ethyl-phenyl)-furan-2-yl, more especially halogen 
substituted furanyl, even more especially 
5-brorno-furan-2-yl, more especially aryl substi 
tuted furanyl, even more especially 5-(4-chloro 
phenyl)-furan-2-yl, more especially C1_6alkyl sub 
stituted furanyl, even more especially 3-rnethyl 
furan-2-yl, 4-methyl-furan-2-yl, 2,5-dimethyl 
furan-2-yl, and 2,4-dirnethyl-furan-3-yl; 

[0205] tetrahydrofuranyl, especially tetrahydrofu 
ran-2-yl; 

[0206] benZofuranyl, especially benZofuran-2-yl, 
and substituted benZofuranyl, more especially 
5-(2-piperaZin-4-carboXylic acid tert-butyl ester 
ethoXy) benZofuran-2-yl, 5-(2-rnorpholino-4-yl 
ethoXy)-benZofuran-2-yl, 5-(2-piperaZin-1-yl 
ethoXy)benZofuran-2-yl, 5-(2-cycloheXyl 
ethoXy)-benZofuran-2-yl; especially C1_6alkoXy 
substituted benZofuranyl, more especially 7-rneth 
oXy-benZofuran-2-yl, 5-rnethoXy-benZofuran-2 
yl, 5,6-dirnethoXy-benZofuran-2-yl, especially 
halogen substituted benZofuranyl, more especially 
5-?uoro-benZofuran-2-yl, 5,6-di?uoro-benZofu 
ran-2-yl, especially C1_6alkyl substituted benZo 
furanyl, most especially 3-rnethyl-benZofuran-2 
yl, 3,5-dirnethyl-benZofuran-2-yl, and 3-ethyl 
benZofuran-2-yl; also 5-?uoro-3-rnethyl 
benZofuran-2-yl, 6-?uoro-3-rnethyl-benZofuran 
2-yl, 5-rnethoXy-3-rnethyl-benZofuran-2-yl, 
4-rnethoXy-3-rnethyl-benZofuran-2-yl, and 
6-rnethoXy-3-rnethyl-benZofuran-2-yl; 

[0207] naphtho[2,1-b]-furanyl, especially naphtho 
[2,1-b]-furan-2-yl, alkyl substituted naphtho[2,1 
b]-furanyl, especially 1-rnethyl-naphtho[2,1-b] 
furan-2-yl; 

[0208] benZo[b]thiophenyl, especially benZo[b] 
thiophen-2-yl; especially C1_6alkoXy substituted 
benZo[b]thiophenyl, more especially 5,6 
dirnethoXy-benZo[b]thiophen-2-yl; 
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[0209] quinolinyl, especially quinolin-2-yl, quino 
lin-3-yl, quinolin-4-yl, quinolin-6-yl, and quino 
lin-8-yl; 

[0210] quinoXalinyl, especially quinoXalin-2-yl; 
[0211] 1,8 naphthyridinyl, especially 1,8 naphthy 

ridin-2-yl; 
[0212] indolyl, especially indol-2-yl, especially 

indol-6-yl, indol-S-yl, especially C1_6alkyl substi 
tuted indolyl, more especially N-rnethyl-indol-2 
Y1; 

[0213] pyridinyl, especially pyridin-2-yl, pyridin 
3-yl, pyridin-S-yl, especially C1_6alkyl substituted 
pyridinyl, more especially 2-rnethyl-pyridin-5-yl, 
and oXy-pyridinyl, especially 1-oXy-pyridin-2 
yland 1-oXy-pyridin-3-yl;; 

[0214] furo[3,2-b]-pyridinyl, especially furo[3,2 
b]-pyridin-2-yl, C1_6alkyl substituted furo[3,2-b] 
pyridinyl, especially 3-rnethyl-furo[3,2-b]-pyri 
din-2-yl; 

[0215] thiophenyl, especially thiophen-3-yl, also 
thiophen-2-yl, especially C1_6alkyl substituted 
thiophenyl, more especially 5-rnethyl-thiophen-2 
yland 5-rnethyl-thiophen-3-yl, especially halogen 
substituted thiophenyl, more especially 4,5-di 
brorno-thiophen-2-yl; 

[0216] thieno[3,2-b]thiophene, especially thieno 
[3,2-b]thiophene-2-yl, more especially C1_6alkyl 
substituted thieno[3,2-b]thiophene-2-yl, more 
especially 5-tert-butyl-3-rnethyl-thieno[3,2-b] 
thiophene-2-yl; 

[0217] isoXaZolyl, especially isoXaZol-4-yl, espe 
cially C1_6alkyl substituted isoXaZolyl, rnore espe 
cially 3,5-dirnethyl-isoXaZol-4-yl; 

[0218] oXaZolyl, especially oXaZol-4-yl, more 
especially 5-rnethyl-2-phenyl oXaZol-4-yl, 2-phe 
nyl-S-tri?uorornethyl-oXaZol-4-yl; and 

[0219] 1H-benZoirnidaZolyl, especially lH-ben 
ZoirnidaZol-5-yl. 

[0220] R9 is selected from the group consisting of: 

[0221] rnethyl; 
[0222] ethyl, especially C1_6alkyl-substituted 

ethyl, more especially 2-cycloheXyl-ethyl; 

[0223] propyl; 
[0224] butyl, especially C1_6butyl, more especially 

3-rnethylbutyl; 

[0225] tert-butyl, particularly When R2 is 
R9OC(O); 

[0226] isopentyl; 
[0227] phenyl, especially halogen substituted phe 

nyl, more especially 3,4-dichlorophenyl, 4-bro 
rnophenyl, 2-?uorophenyl, 3-?uorophenyl, 
4-?uorophenyl, 2-chlorophenyl, 3-chlorophenyl, 
4-chlorophenyl, especially C1_6alkoXy phenyl, 
more especially 3-rnethoXyphenyl, 4-rnethoX 
yphenyl, 3,4-dirnethoXyphenyl, especially 
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cyanophenyl, more especially 2-cyanophenyl; 
especially C1_6alkyl substituted phenyl; more 
especially 4-ethyl-phenyl, 2-methyl phenyl, 4-me 
thyl phenyl; especially C1_6alkyl sulfonyl substi 
tuted phenyl, more especially 4-methanesulfonyl 
phenyl; and 2-methanesulfonyl phenyl; 

[0228] toluyl, especially Het-substituted toluyl, 
more especially 3-(pyridin-2-yl)toluyl; 

[0229] naphthylene, especially naphthyl-2-ene; 
[0230] benZoic acid, especially 2-benZoic acid; 

[0231] benZo[1,3]dioXolyl, especially benZo[1,3] 
dioXol-5-yl; 

[0232] benZo[1,2,5]oXadiaZolyl, especially benZo 
[1,2,5]oXadiaZol-4-yl; 

[0233] pyridinyl, especially pyridin-2-yl, pyridin 
3-yl, especially 1-oXy-pyridinyl, more especially 
1-oXy-pyridin-2-yl, 1-oXy-pyridin-3-yl; especially 
C1_6alkylpyridinyl, more especially 3-methyl-py 
ridin-2-yl, 6-methyl-pyridin-2-yl; 

[0234] 
[0235] 
[0236] 1H-imidaZolyl, especially 1H-imidaZol-2 

yl, 1H-imidaZol-4-yl, more especially C1_6alkyl 
substituted imidaZolyl, even more especially 
1-methyl-1H-imidaZol-2-yl, 1-methyl-1H-imida 
Zol-4-yl, and 1,2-dimethyl-1H-imidaZol-4-yl; 

[0237] triaZolyl, especially 1H-[1,2,4]triaZolyl, more 
especially 1H-[1,2,4]triaZol-3-yl, especially 
C1_6alkyl substituted 1H-[1,2,4]triaZolyl, more espe 
cially S-methyl-1H-[1,2,4]triaZol-3-yl; and 

0238 isoXaZol 1, es eciall isoXaZol-4- 1, es e [ y p y y p 
cially C1_6alkyl substituted isoXaZolyl, more espe 
cially 3,5-dimethyl-isoXaZol-4-yl. 

[0240] R“ is H; and 

[0241] R“‘ is H. 

[0242] More preferred are compounds of Formula I 
Wherein: 

[0243] R1 is 

thiophenyl, especially thiophenyl-2-yl; 
thiaZolyl, especially thiaZol-2-yl; 

0 

g] 
R4/ i 

R3 

[0244] R2 is R9502; 
[0245] R3 is isobutyl; 

[0246] R4 is R5C(O); 
[0247] R5 is selected from the group consisting of: 

3-methyl-benZofuran-2-yl, thieno[3,2-b]thiophen-2 
yl, 5-methoXybenZofuran-2-yl, quinoXalin-2-yl, and 
quinolin-2-yl, preferably 3-methyl-benZofuran-2-yl; 
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[0248] R9 is selected from the group consisting of: 
pyridin-2-yl and 1-oXy-pyridin-2-yl, preferably 
1-oXy-pyridin-2-yl. 

[0249] R‘ is H; and 

[0250] R“‘ is H; 

[0251] Most preferred is such compound Wherein: 

[0252] R5 is 3-methyl-benZofuran-2-yl; and 

[0253] R9 is 1-oXy-pyridin-2-yl. 

[0254] An embodiment (IA) of the present invention pro 
vides compounds of Formula IA: 

[0255] Wherein: 

[0256] R1 is selected from the group consisting of: 

i 

O O 

N / 
R4/ , R4 , and 

Rim 

R3 R3 

N 
R4/ , 

[0257] R2 is selected from the group consisting of: 
C1_6alkyl, Ar—C0_6alkyl, Het—CO_6alkyl, 
R9C(O)—, R9SO2—, R9R11NC(O)—, and 
R9SO2R11NC(O)—; 

[0258] R3 is selected from the group consisting of: 
C1_6alkyl, C3_6cycloalkyl-CO_6alkyl, C2_6alkenyl, 
C2_6alkynyl, Het—CO_6alkyl and Ar—CO_6alkyl, 
preferably C1_6alkyl; 

[0259] R3 and R‘ may be connected to form a pyrro 
lidine, piperidine or morpholine ring; 

[0261] R5 is selected from the group consisting of: 
C1_6alkyl and Het—CO_6alkyl, preferably Het—CO_ 
salkyl; 

[0262] R9 is selected from the group consisting of: 
C1_6alkyl, C3_6cycloalkyl-CO_6alkyl, Ar—CO_6alkyl 
and Het—CO_6alkyl; 

[0263] R11 is selected from the group consisting of: 
H, C1_6alkyl, Ar—C0_6alkyl and Het—CO_6alkyl, 
preferably H; 



US 2003/0144175 A1 

[0264] 

[0265] 
[0266] R‘" is selected from the group consisting of: H 

and C1_6alkyl, preferably H; 

[0267] R““ is selected from the group consisting of: 
C1_6alkyl, C3_6cycloalkyl-CO_6alkyl C2_6alkenyl, 
C2_6alkynyl, HetCO_6alkyl and ArCO_6alkyl; and 

[0268] n is an integer from 1 to 5, preferably n is 3; 

[0269] and pharmaceutically acceptable salts, hydrates 
and solvates thereof. 

[0270] In embodiment IA, When R1 is 

[0271] R3 is preferably C1_6alkyl; 

[0272] R3 is more preferably selected from the group 
consisting of: but-2-yl and isobutyl. 

[0273] R3 is most preferably isobutyl. 

[0274] R4 is R5C(O)—. 
[0275] R5 is selected from the group consisting of: 

C1_6alkyl and Het—CO_6alkyl, preferably Het—C1_ 
salkyl; 

[0276] More preferably, R5 is selected from the group 
consisting of: 

[0277] piperidin-ethyl, 
ethyl; 

[0278] benZo[1,3]dioXolyl, especially benZo[1,3]di 
oXol-5-yl; 

especially piperidin-1-yl 

[0279] furanyl, especially furan-2-yl, especially aryl 
substituted furanyl, such as 5-(3-tri?uoromethyl 
phenyl)-furan-2-yl, more especially C1_6alkyl substi 
tuted furanyl, even more especially 3-methyl-furan 
2-yl, 4-methyl-furan-2-yl, 2,5-dimethyl-furan-2-yl, 
and 2,4-dimethyl-furan-3-yl; 

[0280] benZofuranyl, especially benZofuran-2-yl, 
especially C1_6alkoXy substituted benZofuranyl, 
more especially 5-methoXy-benZofuran-2-yl, espe 
cially halogen substituted benZofuranyl, more espe 
cially 5-?uoro-benZofuran-2-yl, especially C1_6alkyl 
substituted benZofuranyl, most especially 3-methyl 
benZofuran-2-yl, 3,5-dimethyl-benZofuran-2-yl, and 
3-ethyl-benZofuran-2-yl; also 5-?uoro-3-methyl 
benZofuran-2-yl, 5-methoXy-3-methyl-benZofuran 
2-yl, 4-methoXy-3-methyl-benZofuran-2-yl, and 
6-methoXy-3-methyl-benZofuran-2-yl; 

[0281] naphtho[2,1-b]-furanyl, especially naphtho[2, 
1-b]-furan-2-yl, C1_6alkyl substituted naphtho[2,1 
b]-furanyl, especially 1-methyl-naphtho[2,1-b]-fu 
ran-2-yl; 

10 
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[0282] benZo[b]thiophenyl, 
thiophen-2-yl; 

especially benZo[b] 

[0283] quinolinyl, especially quinolin-2-yl; 

[0284] quinoXalinyl, especially quinoXalin-2-yl; 

[0285] pyridinyl, especially pyridin-2-yl, pyridin-3 
yl, pyridin-S-yl, and oXy-pyridinyl, especially 1-oXy 
pyridin-2-yl and 1-oXy-pyridin-3-yl; 

[0286] furo[3,2-b]-pyridinyl, especially furo[3,2-b] 
pyridin-2-yl, C1_6alkyl substituted furo[3,2-b]-pyri 
din-2-yl, especially 3-methyl-furo[3,2-b]-pyridin-2 
Y1; 

[0287] thiophenyl, especially thiophen-3-yl, and 
thiophen-2-yl, C1_6alkyl substituted thiophenyl, 
especially S-methyl-thiophen-2-yland S-methyl 
thiophen-3-yl; and 

[0288] thieno[3,2-b]thiophene, especially thieno[3,2 
b]thiophene-2-yl; and 

[0289] 1H-benZoimidaZolyl, 1H-ben 
ZoimidaZol-5 -yl. 

especially 

[0290] R5 is more preferably selected from the group 
consisting of: 

[0291] 3-methyl-benZofuran-2-yl, thieno[3,2-b] 
thiophen-2-yl, 5-methoXybenZofuran-2-yl, quinoXa 
lin-2-yl, and quinolin-2-yl. 

[0292] In embodiment IA, When R1 is 

R’ O 

R4/N 
R]!!! 

[0293] R3 is selected from the group consisting of: 
C1_6alkyl, C3_6cycloalkyl-CO_6alkyl, C2_6alkenyl, 
C2_6alkynyl, Het—CO_6alkyl and Ar—C0_6alkyl. 

[0294] R3 is preferably C1_6alkyl, C3_6cycloalkyl-CO_ 
alkyl, and Ar—C0_6alkyl. 

[0295] R3 is more preferably selected from the group 
consisting of methyl, ethyl, n-propyl, n-butyl, isobu 
tyl, t-butyl, cycloheXylmethyl, and toluyl. 

[0296] R““ is selected from the group consisting of: 
C1_6alkyl, C3_6cycloalkyl-CO_6alkyl, C2_6alkenyl, 
C2_6alkynyl, HetCO_6alkyl and ArCO_6alkyl; 

[0297] R““ is preferably C1_6alkyl; 

[0298] R““ is more preferably selected from the 
group consisting of methyl, ethyl, n-propyl, n-butyl, 
isobutyl and t-butyl. 

[0299] Most preferably R““ is methyl. 
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[0300] In such compounds, R‘ and R4 are as described 
above Wherein 

[0301] In embodiment IA, When R1 is 

I O 
R4/N 

[0302] n is an integer of from 1 to 5; preferably 3; and 

[0303] R‘ and R4 are as described above Wherein 

R3 

[0304] The cyclic ring may be unsubstituted or substituted 
With one or more of C1_6alkyl, C3_6cycloalkyl-CO_6alkyl, 
C2_6alkenyl, C2_6alkynyl, HetCO_6alkyl, ArCO_6alkyl, or 
halogen. 
[0305] The cyclic ring is preferably unsubstituted. 

[0306] In embodiment IA, R2 is selected from the group 
consisting of: 

[0308] More preferably R2 is selected from the group 
consisting of: Ar—C0_6alkyl, R9C(O)—, R9502, and 
R9R11NC(O)—. 
[0309] Even more preferably, R2 is selected from the 
group consisting of: Ar—C0_6alkyl, R9C(O)—, and R9502. 

[0310] Most preferably R2 is R9502. 

[0311] 
[0312] R9 is selected from the group consisting of: 

C1_6alkyl, C3_6cycloalkyl-CO_6alkyl, Ar—CO_6alkyl, 
and Het—CO_6alkyl. 

In such embodiment: 

[0313] R9 is preferably selected from the group con 
sisting of: C1_6alkyl, Ar—CO_6alkyl, and Het—CO_ 
salkyl. 

[0314] More preferably, R9 is selected from the group 
consisting of: 

[0315] ethyl, especially C1_6alkyl-substituted ethyl, 
more especially 2-cycloheXyl-ethyl; 
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[0316] 
[0317] 
[0318] 
[0319] phenyl, especially halogen substituted phenyl, 

more especially 3-?uorophenyl, 4-?uorophenyl, 
2-chlorophenyl; especially C1_6alkyl substituted phe 
nyl, more especially 4-ethyl-phenyl, 2-methyl phe 
nyl, 4-methyl phenyl, especially C1_6alkyl sulfonyl 
substituted phenyl, more especially 4-methanesulfo 
nyl phenyl, and 2-methanesulfonyl phenyl; 

propyl, especially prop-l-yl; 
isopentyl; 
butyl, especially but-l-yl; 

[0320] pyridinyl, especially pyridin-2-yl, 1-oXy-py 
ridinyl, more especially 1-oXy-pyridin-2-yl; 

[0321] 1H-imidaZolyl, especially 1H-imidaZol-2-yl 
C1_6alkyl substituted imidaZolyl, especially 1-me 
thyl-1H-imidaZol-2-yl; and 

[0322] isoXaZolyl, especially isoXaZol-4-yl, C1_6alkyl 
substituted isoXaZolyl, especially 3,5-dimethyl-isoX 
aZol-4-yl. 

[0323] When R2 is R9502, R9 is most preferably selected 
from the group consisting of: pyridin-2-yl and 1-oXy-pyri 
din-2-yl. 

[0324] When R2 is R9SO2R11NC(O)—, R9 is preferably 
Ar—C0_6alkyl, more preferably Ar, most preferably substi 
tuted phenyl such as 2-methyl phenyl, 4-methyl phenyl, 
2-chloro phenyl, 4-?uro phenyl. 

[0325] When R2 is R9C(O)—, R9 is preferably selected 
from the group consisting of C1_6alkyl, C3_6cycloalkyl-CO_ 
alkyl, and Het—CO_6alkyl, more preferably 1-oXy-pyridin 
2-yl, 2-cycloheXyl ethyl, and isopentyl. 

[0326] When R2 is R9SO2R11NC(O)—, R11 is selected 
from the group consisting of: H, C1_6alkyl, Ar—C0_6alkyl 
and Het—CO_6alkyl. Preferably in such embodiment, R11 is 
H. 

[0327] R2 may suitably be selected from the group con 
sisting of: 

[0328] C1_6alkyl, Ar—C0_6alkyl and Het—CO_6alkyl, 
preferably C1_6alkyl and Het—CO_6alkyl, 

[0329] When R2 is Ar—CO_6alkyl, R2 is preferably phenyl, 
especially substituted phenyl, more especially halogen sub 
stituted phenyl, even more especially 2-?uorobenZyl. 

[0330] When R2 is C1_6alkyl, R2 is preferably selected 
from 1-propyl, 1-butyl, and l-pentyl. 

[0331] When R2 is Het—CO_6alkyl, Het—CO_6alkyl is 
preferably Het-methyl, and Het in Het-methyl is preferably 
selected from the group consisting of: 

[0332] pyridinyl, especially pyridin-2-yl, C1_6alky 
lpyridinyl, especially 6-methyl-pyridin-2-yl; 

[0333] 
[0334] benZo[b]thiophen-2-yl; 
[0335] thiaZolyl, especially thiaZol-4-yl such as 

isothiaZol-3-yl; 

[0336] 1H-imidaZolyl, especially 1H-imidaZol-2-yl, 
C1_6alkyl substituted imidaZolyl, especially 1-me 
thyl-1H-imidaZol-2yl; 

thiophenyl, especially thiophene-2-yl; 






































































































































































































































