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URACIL DERIVATIVES AS INHIBITORS OF 
TNF-ALPHA CONVERTING ENZYME (TACE) AND 

MATRIX METALLOPROTEINASES 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims the priority bene?t of US. 
Provisional Application No. 60/365,334, ?led Mar. 18, 
2002, the disclosure of Which is incorporated herein by 
reference in its entirety. 

FIELD OF THE INVENTION 

[0002] This invention relates generally to novel uracil 
derivatives as inhibitors of TNF-ot converting enZyme 
(TACE), matrix metalloproteinases (MMP), aggrecanase or 
a combination thereof, pharmaceutical compositions con 
taining the same, and methods of using the same. 

BACKGROUND OF THE INVENTION 

[0003] There is noW a body of evidence that metallopro 
teases (MP) are important in the uncontrolled breakdoWn of 
connective tissue, including proteoglycan and collagen, 
leading to resorption of the extracellular matrix. This is a 
feature of many pathological conditions, such as rheumatoid 
and osteoarthritis; corneal, epidermal, or gastric ulceration; 
tumor metastasis or invasion; periodontal disease; and bone 
disease. Normally these catabolic enZymes are tightly regu 
lated at the level of their synthesis as Well as at their level 
of extracellular activity through the action of speci?c inhibi 
tors, such as alpha-2-macroglobulins and TIMPs (tissue 
inhibitors of metalloprotease), Which form inactive com 
plexes With the MP’s. 

[0004] Osteo- and Rheumatoid Arthritis (OA and RA 
respectively) are destructive diseases of articular cartilage 
characteriZed by localiZed erosion of the cartilage surface. 
Findings have shoWn that articular cartilage from the femo 
ral heads of patients With OA, for example, had a reduced 
incorporation of radiolabeled sulfate over controls, suggest 
ing that there must be an enhanced rate of cartilage degra 
dation in OA (Mankin et al. J. Bone Joint Surg. 1970, 52A, 
424-434). There are four classes of protein degradative 
enZymes in mammalian cells: serine, cysteine, aspartic, and 
metalloproteases. The available evidence supports that it is 
the metalloproteases that are responsible for the degradation 
of the extracellular matrix of articular cartilage in OA and 
RA. Increased activities of collagenases and stromelysin 
have been found in OA cartilage and the activity correlates 
With the severity of the lesion (Mankin et al. Arthritis 
Rheum. 1978, 21, 761-766, Woessner et al.Arthritis Rheum. 
1983, 26, 63-68, and Woessner et al. Arthritis Rheum. 1984, 
27, 305-312). In addition, aggrecanase has been identi?ed as 
providing the speci?c cleavage product of proteoglycan 
found in RA and OA patients (Lohmander L. S. et al. 
Arthritis Rheum. 1993, 36, 1214-22). 

[0005] Therefore, metalloproteases (MP) have been impli 
cated as the key enZymes in the destruction of mammalian 
cartilage and bone. It can be expected that the pathogenesis 
of such diseases can be modi?ed in a bene?cial manner by 
the administration of MP inhibitors, and many compounds 
have been suggested for this purpose (see Wahl et al. Ann. 
Rep. Med. Chem. 1990, 25, 175-184, AP, San Diego). 

[0006] Tumor necrosis factor-0t (TNF-ot) is a cell-associ 
ated cytokine that is processed from a 26kd precursor form 
to a 17kd soluble form. TNF-ot has been shoWn to be a 
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primary mediator in humans and in animals, of in?amma 
tion, fever, and acute phase responses, similar to those 
observed during acute infection and shock. Excess TNF-ot 
has been shoWn to be lethal. There is noW considerable 
evidence that blocking the effects of TNF-ot With speci?c 
antibodies can be bene?cial in a variety of circumstances 
including autoimmune diseases such as rheumatoid arthritis 
(Feldman et al, Lancet 1994, 344, 1105), non-insulin depen 
dent diabetes melitus (Lohmander, L. S. et al. Arthritis 
Rheum. 1993, 36, 1214-22) and Crohn’s disease (Mac 
Donald et al. Clin. Exp. Immunol. 1990, 81, 301). 

[0007] Compounds Which inhibit the production of TNF-ot 
are therefore of therapeutic importance for the treatment of 
in?ammatory disorders. Recently, TNF-ot converting 
enZyme (TACE), the enZyme responsible for TNF-ot release 
from cells, Were puri?ed and sequenced (Black et al. Nature 
1997, 385, 729; Moss et al. Nature 1997, 385, 733). This 
invention describes molecules that inhibit this enZyme and 
hence the secretion of active TNF-ot from cells. These novel 
molecules provide a means of mechanism based therapeutic 
intervention for diseases including but not restricted to 
septic shock, haemodynamic shock, sepsis syndrome, post 
ischemic reperfusion injury, malaria, Crohn’s disease, 
in?ammatory boWel diseases, mycobacterial infection, men 
ingitis, psoriasis, congestive heart failure, ?brotic diseases, 
cachexia, graft rejection, cancer, diseases involving angio 
genesis, autoimmune diseases, skin in?ammatory diseases, 
OA, RA, multiple sclerosis, radiation damage, hyperoxic 
alveolar injury, periodontal disease, HIV, and non-insulin 
dependent diabetes melitus. 

[0008] Since excessive TNF-ot production has been noted 
in several disease conditions also characteriZed by MMP 
mediated tissue degradation, compounds Which inhibit both 
MMPs and TNF-ot production may also have a particular 
advantage in diseases Where both mechanisms are involved. 

[0009] It is desirable to ?nd neW compounds With 
improved pharmacological characteristics compared With 
knoWn MMP and/or TACE inhibitors. For example, it is 
preferred to ?nd neW compounds With improved MMP 
and/or TACE inhibitory activity and selectivity for an MMP 
and/or TACE versus other metalloproteases. It is also desir 
able and preferable to ?nd compounds With advantageous 
and improved characteristics in one or more of the folloWing 
categories: (a) pharmaceutical properties; (b) dosage 
requirements; (c) factors Which decrease blood concentra 
tion peak-to-trough characteristics; (d) factors that increase 
the concentration of active drug at the receptor; (e) factors 
that decrease the liability for clinical drug-drug interactions; 
(f) factors that decrease the potential for adverse side 
effects; and (g) factors that improve manufacturing costs or 
feasibility. 

[0010] EP 532,239 discloses 5-lipoxygenase inhibitors of 
the folloWing formula: 

[0011] Wherein R4 can be a 6-membered monocyclic moi 
ety containing 1-2 N; R5 is H or (1-4C)alkyl; A1 is a direct 
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link or (1-3C)alkylene; X1 is O, S or irnino; Ar is optionally 
substituted phenylene; and R1, R2, and R3 are groups as 
de?ned in EP 532,239. 

[0012] WO 95/26957 describes endothelin receptor 
antagonists of the following formula: 

1 O 

A 

[0013] Wherein Q is a naphthyl or biphenyl group; W, X, 
Y and Z are independently selected from N or CR2; and A1, 
A2, A3 and R1 are groups as de?ned in WO 95/26957. 

[0014] Us. Pat. No. 5,332,759 describes compounds of 
the folloWing formula: 

3 
// 

[0015] Wherein R3 is —SO2—NR6R7 or —CO—NR6R7; 
R6 and R7 have the same de?nition as R1 and R2; and R1 and 
R2 are groups as de?ned in Us. Pat. No. 5,332,759. 

[0016] Us. Pat. No. 5,424,311 discloses intermediates of 
the following formula: 

R2 

v NH 4 W 
| 

(R111 . I Y\ 
\Z NH 

1'15 

[0017] Wherein V, W, Y and Z are CR1 or N; R2 and R5 are 
groups as de?ned in Us. Pat. No. 5,424,311. 

[0018] WO99/32117 illustrates acetylcholine receptor 
modulators of the following formula: 

[0019] Wherein A and B can be N; R1 and R2 can be H; D, 
E and G are linkers; J is NRCRf as de?ned in WO99/32117; 
R5 is —ORA, —OC(O)O—RA, —SRA, —NHC(O)RA, 
—NHSO2RA; and R A can be an optionally substituted aryl. 
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[0020] US. Pat. No. 6,242,455 depicts rnetalloproteinase 
inhibitors of the following formula: 

RZN NR 1 

O 

[0021] Wherein R1 and R2 can be H; R3 is W-V; W is a 
linker; V is H or a ring; and R4 is a residue as de?ned in US. 
Pat. No. 6,242,455. 

[0022] WO 01/12611 describes rnetalloproteinase inhibi 
tors of the following formula: 

0 
R1 

R2 X Y \ / N \Arl \Z 

0% N 0 
IL. 

[0023] Wherein X and Y are linkers; Ar1 is (C6-C1O)aryl or 
(C2-C10)heteroaryl; and Z is (C6-C1O)aryl, (C3 
C8)cycloalkyl, (C3-C8)cycloalkyl(C1-C4)alkyl or (C2 
C1O)heteroaryl. 
[0024] WO 01/96308 discloses AMPA receptor and kain 
ite receptor inhibitors of the following formula: 

R5 

R4 R1 
/ \ N 

/ 
R3 Q 

R2 

[0025] Wherein Q is NH, O or S; and R1 can be a 
dihydroXypyrirnidyl capped group. 

[0026] Cornpounds speci?cally described in the above 
mentioned patents or patent applications are not considered 
to be part of the present invention. 

[0027] The compounds of the present invention act as 
inhibitors of MPs, in particular TACE, MMPs, and/or aggre 
canase. These novel molecules are provided as anti-in?arn 
rnatory compounds and cartilage protecting therapeutics. 

SUMMARY OF THE INVENTION 

[0028] Accordingly, the present invention provides novel 
uracil derivative cornpounds useful as MMP, TACE, and/or 
aggrecanase inhibitors or pharrnaceutically acceptable salts 
or prodrugs thereof. 
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[0029] The present invention provides pharmaceutical 
compositions comprising a pharmaceutically acceptable car 
rier and a therapeutically effective amount of at least one of 
the compounds of the present invention or a pharmaceuti 
cally acceptable salt or prodrug form thereof. 

[0030] The present invention provides a method for treat 
ing in?ammatory disorders, comprising: administering to a 
mammal, in need of such treatment, a therapeutically effec 
tive amount of at least one of the compounds of the present 
invention or a pharmaceutically acceptable salt or prodrug 
form thereof. 

[0031] The present invention provides a method of treat 
ing a condition or disease mediated by MMPs, TACE, 
aggrecanase, or a combination thereof in a mammal, com 
prising: administering to the mammal in need of such 
treatment a therapeutically effective amount of a compound 
of the present invention or a pharmaceutically acceptable 
salt or prodrug form thereof. 

[0032] The present invention provides a method compris 
ing: administering a compound of the present invention or a 
pharmaceutically acceptable salt or prodrug form thereof in 
an amount effective to treat a condition or disease mediated 

by MMPs, TACE, aggrecanase, or a combination thereof. 

[0033] The present invention provides novel compounds 
of the present invention for use in therapy. 

[0034] The present invention provides the use of novel 
compounds of the present invention for the manufacture of 
a medicament for the treatment of a condition or disease 

mediated by MMPs, TACE, aggrecanase, or a combination 
thereof. 

[0035] The present invention provides a method for treat 
ing in?ammatory disorders, comprising: administering, to a 
mammal in need of such treatment, a therapeutically effec 
tive amount of one of the compounds of the present inven 
tion, in combination With one or more additional anti 
in?ammatory agents selected from selective COX-2 
inhibitors, interleukin-1 antagonists, dihydroorotate syn 
thase inhibitors, p38 MAP kinase inhibitors, TNF-ot inhibi 
tors, TNF-ot sequestration agents, and methotreXate. 

[0036] The present invention provides a medical device 
for implanting into a mammalian body Wherein the medical 
device has a coating material comprising an amount of one 
of the compounds of the present invention or a pharmaceu 
tically-acceptable salt, hydrate, or prodrug thereof, effective 
for reducing in?ammation or restinosis. Preferably, the 
implantable medical device is a stent. 

[0037] These and other objects, Which Will become appar 
ent during the folloWing detailed description, have been 
achieved by the inventors’ discovery that compounds of 
formula I: 

A-w-U-X-Y-Z-Ua-Xa-Ya-Z“ I 

[0038] or pharmaceutically acceptable salt or prodrug 
forms thereof, Wherein A, W, U, X, Y, Z, U3, X8, Y8, and Z8 
are de?ned beloW, are effective TACE and matriX metallo 
proteinses inhibitors. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0039] [1] Thus, in an embodiment, the present invention 
provides a novel compound of formula I: 

A-w-U-X-Y-Z-Ua-Xa-Ya-Z“ I 
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[0040] or a stereoisomer or pharmaceutically acceptable 
salt form thereof, Wherein; 

[0041] A is selected from the group: 

A1 
H 

O N R 

HN l 

0 

A2 
2 

H R 

0y N R1 
HN 

R3 
0 

A3 

A4 

[0042] W is (CHRa)m; 

[0044] X is absent or is selected from CL3 alkylene, 
C273 alkenylene, and C2_3 alkynylene; 

[0045] Y is absent or is selected from O, NRal, S(O)p 
and C(O); 

[0046] Z is selected from: 

[0047] a C3_13 carbocycle substituted With 0-5 Rb; 
and 

[0048] a 5-14 membered heterocycle comprising car 
bon atoms and 1-4 heteroatoms selected from the 
group consisting of N, O, and S(O)p, and substituted 
With 0-5 Rb; 

[0049] provided that Z is other than 2-oXo-1,4-pyridi 
nylene; 

[0050] U3 is absent or is selected from: O, NRal, C(O), 
CR"‘(OH), c(o)o, oc(o), C(O)NR"‘1, NR"‘1C(O), 
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[0051] X3 is absent or is selected from C1_1O alkylene, 
C alkenylene, and C2_1O alkynylene; 

2-10 

[0052] Y8 is absent or is selected from O, NRal, S(O)p, 
and C(O); 

[0053] Z8 is selected from H, a C3_13 carbocycle sub 
stituted With 0-5 R°, and a 5-14 rnernbered heterocycle 
comprising carbon atoms and 1-4 heteroatorns selected 
from the group consisting of N, O, and S(O)p, and 
substituted With 0-5 R°; 

[0054] provided that U, Y, Z, U3, Y3, and Z3 do not 
combine to form a N—N, N—O, O—N, O—O, 
S(O)p—O, O—S(O)p or S(O)p—S(O)p group; 

[0055] R1, at each occurrence, is independently selected 
from H, CF3, C1_6 alkyl substituted With 0-1 Rb, C2_6 
alkenyl substituted With 0-1 Rb, C2_6 alkynyl substi 
tuted With 0-1 Rb, (CRaRa1)sOR"‘1, (CRaRa1)INRaRa1, 
(CRaRa1)IC(O)NRaRa1, (CR"‘R"‘1)I—C3_1O carbocycle 
substituted With 0-5 Rd, and (CRaRa1)r-5-10 rnernbered 
heterocycle cornprising carbon atoms and 1-4 heteroa 
torns selected from the group consisting of N, O, and 
S(O)p, and substituted With 0-5 Rd; 

[0056] R2, at each occurrence, is independently selected 
from H, C1_6 alkyl substituted With 0-1 Rb, C2_6 alkenyl 
substituted With 0-1 Rb, and C2_6 alkynyl substituted 
With 0-1 Rb; 

[0057] R3, at each occurrence, is independently selected 
from H, C1_6 alkyl substituted With 0-1 Rb, C2_6 alkenyl 
substituted With 0-1 Rb, and C2_6 alkynyl substituted 
With 0-1 Rb; 

[0058] R8, at each occurrence, is independently selected 
from H, C1_6 alkyl, phenyl, and benZyl; 

[0059] R81, at each occurrence, is independently 
selected from H, C1_6 alkyl substituted With 0-1 R6, C2_6 
alkenyl substituted With 0-1 Re, C2_6 alkynyl substi 
tuted With 0-1 R6, and —(CH2)r-3-8 rnernbered car 
bocyclic or heterocyclic ring cornprising carbon atoms 
and 0-2 ring heteroatorns selected from N, NRQZ, O, and 
S(O)p and substituted With 0-3 R6; 

[0060] alternatively, R8 and R31, When attached to a 
nitrogen, are taken together With the nitrogen to Which 
they are attached form a 5 or 6 rnernbered heterocycle 
cornprising carbon atoms and from 0-1 additional het 
eroatorns selected from N, NRQZ, O, and S(O)p; 

[0061] R32, at each occurrence, is independently 
selected from C1_4 alkyl, phenyl, and benZyl; 

[0062] R33, at each occurrence, is independently 
selected from H, C1_6 alkyl substituted With 0-1 RC1, 
C276 alkenyl substituted With 0-1 Rcl, C2_6 alkynyl sub 
stituted With 0-1 R“, and —(CH2)I-3-8 rnernbered 
carbocyclic or heterocyclic ring cornprising carbon 
atoms and 0-2 ring heteroatorns selected from N, NRQZ, 
O, and S(O)p, and substituted With 0-3 R“; 

[0063] Rb, at each occurrence, is independently selected 
from C1_6 alkyl substituted With 0-1 Rcl, OR", SR8, Cl, 
F, Br, I, :0, —CN, NO2, NRaRal, C(O)R"‘, C(O)OR"‘, 
C(O)NR"‘R"‘1, C(S)NR"‘R"‘1, NRQC(O)NR"‘R"‘1, 
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[0064] R°, at each occurrence, is independently selected 
from H, OR", Cl, F, Br, I, :0, —CN, NO2, CF3, 
CF2CF3, OCF3, (CRaRa1)INRaRa1, (CRaRa1)rC 
(=NCN)NR"‘R"‘1, (CRaRa1)rC(=NRa)NRaRa1, 
(CRaRa1)rC(=NORa)NRaRa1, (CRaRa1)rC(O)NRaOH, 

[0065] C1_6 alkyl substituted With 0-2 R“; 

[0066] C2_6 alkenyl substituted With 0-2 R“; 

[0067] C2_6 alkynyl substituted With 0-2 R“; 

[0068] (CR"‘R"‘1)I—C3_1O carbocycle substituted With 
0-2 RC1; and 

[0069] (CRaRa1)r-5-14 rnernbered heterocycle corn 
prising carbon atoms and 1-4 heteroatorns selected 
from the group consisting of N, O, and S(O)p, and 
substituted With 0-2 R“; 

[0070] alternatively, When tWo Rc groups are attached to 
the same carbon atom, they form a spiro ring C that is 
a 3-11 rnernbered carbocycle or heterocycle substituted 
With 0-2 Rc1 and comprising: carbon atoms, 0-4 ring 
heteroatorns selected from O, N, and S(O)p, and 0-2 
double bonds, provided that ring C contains other than 
a S—S, O—O, or S—O bond; 

[0071] alternatively, When tWo Rc groups are attached to 
adjacent carbon atoms, together With the carbon atoms 
to Which they are attached they form a 5-7 rnernbered 
carbocyclic or heterocyclic ring D substituted With 0-2 
Rc1 and consisting of carbon atoms, 0-2 heteroatorns 
selected from the group consisting of N, O, and S(O)p, 
and 0-3 double bonds; 



US 2003/0229081 A1 

[007 5] 
and 3; 

[0076] p, at each occurrence, is selected from 0, 1, and 

m, at each occurrence, is selected from 0, 1, 2 

[007 7 ] 
and 4; 

[0078] s, at each occurrence, is selected from 1, 2, 3, 
and 4; and 

[0079] provided that 

[0080] i) When Z is phenylene or naphthylene, then 
U -X"‘-Y"‘-Z"‘ forms a group other than H, CL6 alkyl, 
NH,, NHCOCH3, or naphthyl; 

[0081] ii) When W-U-X-Y forms —NHSO,—, Z is 
naphthylene, then Z3 is a group other than phenyl 
substituted With 0-5 R°; 

[0082] iii) When W-U-X-Y forms —NHSO,—, Z is 
phenylene, Ua-Xa-Ya forms a bond, then Z3 is a 
group other than phenyl substituted With 0-5 R°; 

[0083] iv) When W-U-X-Y forms —NRa1SO,—, Z is 
phenylene, then Z2) is a group other than phenyl 
substituted With one 5-6 membered carbocycle or 
heterocycle substituted With 0-2 R“; 

[0084] v) When R1 is (CR"‘R"‘1)INR"‘Ra1 or 
(CRaRa1)IC(O)NRaRa1, Z is phenylene or naphthyl 
ene, then Ua-Xa-Ya forms a group other than a bond 
and Z3 is other than H; and 

[0085] vi) When W-U-X-Y forms —NHSO,CH,— or 
—NHCOCH,—, Z is naphthyl, then Ua-Xa-Ya forms other 
than CH,CH,NR1"‘. 
[0086] [2] In another embodiment, the present invention 
provides a novel compound of formula I, Wherein; 

[0087] W is (CHRa m; 

[0089] X is absent or is CL3 alkylene; 

[0090] Y is absent; 

[0092] X3 is absent or is selected from CL4 alkylene, 
C24 alkenylene, and C,_4 alkynylene; 

[0093] Y8 is absent or is selected from O and NR“; 

[0094] Z8 is selected from a C3_13 carbocycle substituted 
With 0-5 R°, and a 5-14 membered heterocycle com 
prising carbon atoms and 1-4 heteroatoms selected 
from the group consisting of N, O, and S(O)p, and 
substituted With 0-5 R°; 

r, at each occurrence, is selected from 0, 1, 2, 3, 
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[0095] provided that U, Y, Z, U3, Y8, and Z3 do not 
combine to form a N—N, N—O, O—N, O—O, 
S(O)p—O, O—S(O)p or S(O)P—S(O)p group; 

[0096] R1, at each occurrence, is independently selected 
from H, CF3, C1_6 alkyl substituted With 0-1 Rb, C,_6 
alkenyl substituted With 0-1 Rb, C,_6 alkynyl substi 
tuted With 0-1 Rb, (CRaRa1)SORa1, (CRaRa1)INRaRa1, 
(CRaRa1)rC(O)NRaRa1, (CR"‘R"“l)I—C3_1O carbocycle 
substituted With 0-3 Rd, and (CRaRa1)I-5-10 membered 
heterocycle comprising carbon atoms and 1-4 heteroa 
toms selected from the group consisting of N, O, and 
S(O)p, and substituted With 0-3 Rd; 

[0097] R2, at each occurrence, is independently selected 
from H, C1_6 alkyl, C,_6 alkenyl, and C,_6 alkynyl; 

[0098] R3, at each occurrence, is independently selected 
from H, C16,alkyl, C,_6 alkenyl, and C,_6 alkynyl; 

[0099] R8, at each occurrence, is independently selected 
from H, C1_6 alkyl, phenyl, and benZyl; 

[0100] R81, at each occurrence, is independently 
selected from H, CL6 alkyl, phenyl, and benZyl; 

[0101] R83, at each occurrence, is independently 
selected from H, C1_ 4 alkyl, phenyl, and benZyl; and 

[0102] R°, at each occurrence, is independently selected 
from H, OR", Cl, F, Br, :0, —CN, NO,, NRaRal, CF3, 

[0103] C1_6 alkyl substituted With 0-1 R“; 

[0104] C,_6 alkenyl substituted With 0-1 R“; 

[0105] C,_6 alkynyl substituted With 0-1 R“; 

[0106] (CH,)I—C3_6 carbocycle substituted With 0-2 
R“; and 

[0107] (CH,)r-5-6 membered heterocycle comprising 
carbon atoms and 1-4 heteroatoms selected from the 
group consisting of N, O, and S(O)p, and substituted 
With 0-2 R“. 

[0108] [3] In another embodiment, the present invention 
provides a novel compound of formula I, Wherein; 

[0109] W is absent or is CH,; 

[0110] U is selected from: C(O)NH, NHC(O), OS(O),, 
5(0),0, 5(0),, S(O),NH, and NHS(O),; 

[0111] X is absent; 

[0112] Y is absent; 

[0113] Z is selected from: 

[0114] phenylene substituted With 0-5 Rb; 

[0115] naphthylene substituted With 0-5 Rb; and 

[0116] a 5-14 membered heterocycle comprising car 
bon atoms and 1-4 heteroatoms selected from the 
group consisting of N, O, and S(O)p, and substituted 
With 0-5 Rb; 

[0117] U2‘ is absent or is selected from: O, NR“, and 
CR"‘(OH); 
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[0118] X3 is absent or is selected from C1_4 alkylene, [0144] Z3 is a 5-10 membered heterocycle substituted 
C24 alkenylene, and C2_4 alkynylene; With 0-3 Rc and selected from the group: pyridyl, 

a . . 8L quinolinyl, imidaZolyl, benZimidaZolyl, indolyl, 1,1 
[0119] Y 15 absent or 15 Selected from O and NR ’ diOXidO-2,3-dihydrO-4H-1,4-b6I1ZOthiaZin-4-yl, 1,1-di 

[0120] Z3 is selected from a C5_1O carbocycle substituted oXido-3,4-dihydro-2H-1-benZothiopyran-4-yl, 3,4-di 
With 0-5 R°, and a 5-14 membered heterocycle com- hydro-2H-chromen-4-yl, 2H-chromen-4-yl, and 
prising carbon atoms and 1-4 heteroatoms selected pyraZolyl; 
from the group consisting of N, O, and S(O) , and . a a a 

substituted With 0-5 R°; provided that U, Y, Z, 6*‘, Ya, [0145]b. pro‘tlldefd that UiIY’ I?’ [Ii ’ g ’ and; (2)0 mg 
and Z3 do not combine to form a N—N, N—O, O—N, Z03 meo ooigmo a S—O’ S—O’ — f — ’ 
o_o, s(o)p_o, o_s(o)p or s(o)p_s(o)p group; ( )p— , ( )p or ( )p— ( )p group’ 

[0121] R1, at each occurrence, is independently selected [0146] R1’ at each Occurrence’ 1,5 indePePden?Y silected 
from H, CF3, CL6 alkyl substituted With 0-1 Rb, C2_6 from H’ CF3’, C1-6 aufyl Substituted Wlth 0'1 R ’ C2-6 
alkenyl substituted With 0-1 Rb, and C2_6 alkynyl sub- alkenyl Sub smutedbw 1th 0'1 R {aimd C2-6 alkynylfufi' 
Stituted With ()_1 Rb, (CH2)SORa1, and (CHZLNRQRM; stitiuted With 0-1 R , (CH2)SOR , and (CH2)INR R ; 

an 

[0122] R2, at each occurrence, is independently selected _ _ 
from H and C alkyl. [0147] R°, at each occurrence, is independently selected 

1'4 ’ from H, OR", c1, F, Br, =0, —CN, N02, NRaRal, c113, 
[0123] R3, at each occurrence, is independently selected (CHZ)IC(O)RQ1, (CHZ)IC(O)ORQ1, 

from H and C1.4 alkyl; (CH2)IC(O)NR"‘R"‘1, (CH2)INR"‘C(O)R"‘1, 
a3 a a1 

[0124] R8, at each occurrence, is independently selected (CHZ)IS(O)PR > (CHZLSOZNR R > 
from H and CL6 alkyl; (CH2)rNRaSO2Ra3; 

[0125] R81, at each occurrence, is independently [0148] C1-6 alkyl Substituted With 0'1 RC1; 
Selected from H and C1-6 alkyl; [0149] cm alkenyl substituted With 0-1 RC1, 

[0126] R83, at each occurrence, is independently [0150] C2_6 alkynyl Substituted With ()_1 RC1; 
selected from H, C1_4 alkyl, phenyl, and benZyl; and 

[0151] (CH2)r—C3_6 carbocycle substituted With 0-2 
[0127] R°, at each occurrence, is independently selected RC1. and 

from H, 0R3, c1, F, Br, =0, —CN, N02, NRaRal, c113, ’ 
(CRQRQ1)IC(O)R"‘1, (CRaRa1)rC(O)ORa1, [0152] (CH2)r-5-6 membered heterocycle comprising 
(CRaRa1)IC(O)NRaRa1, (CRQRQ1)INR"‘C(O)RQ1, carbon atoms and 1-4 heteroatoms selected from the 
(CRaRa1)rS(O)pRa3, (CRQRMLSOZNRQRM, group consisting of N, O, and S(O)p, and substituted 
(cRaRa1),NRaso2Ra3, With 0-2 R“. 

[0128] C1_6 alkyl substituted With 0-1 R“; [0153] [5] In another embodiment, the present invention 
[0129] C2 6 alkenyl Substituted With ()_1 RC1_ provides a novel compound of formula Ia: 

[0130] C2_6 alkynyl substituted With 0-1 R“; 

[0131] (CH2)I—C3_6 carbocycle substituted With 0-2 H 1 
R01; and O N R 

[0132] (CH2)I-5-6 membered heterocycle comprising Y I a a 
carbon atoms and 1-4 heteroatoms selected from the HN NH/SOZ\Z/U\Xa/Y\Za 
group consisting of N, O, and S(O)p, and substituted 
With 0-2 R“. O 

[0133] [4] In another embodiment, the present invention 
Provides a novel Compound of formula L wherein; [0154] or a stereoisomer or pharmaceutically acceptable 

[0134] W is absent or is CH2; salt form thereof, Wherein; 

[0135] U is selected from: NHC(O), OS(O)2, S(O)2, and [0155] Z is Selected from: 

NHS(O)2; [0156] a C3_13 carbocycle substituted With 0-5 Rb; and 

[0136] X 15 absent; [0157] a 5-14 membered heterocycle comprising carbon 
[0137] Y is absent; atoms and 1-4 heteroatoms selected from the group 
[0138] Z is Selected from_ consisting of N, O, and S(O)p, and substituted With 0-5 

[0139] phenylene Subsmuted Wlth 06 R ’ and [0158] provided that Z is other than 2-oXo-1,4-pyridi 

[0140] naphthylene substituted With 0-5 Rb; nylene; 
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[0160] X3 is absent or is selected from C1_1O alkylene, 
C alkenylene, and C2_1O alkynylene; 

2-10 

[0161] Y8 is absent or is selected from O, NRal, S(O)p, 
and C(O); 

[0162] Z8 is selected from H, a C3_13 carbocycle sub 
stituted With 0-5 R°, and a 5-14 rnernbered heterocycle 
comprising carbon atoms and 1-4 heteroatorns selected 
from the group consisting of N, O, and S(O)p, and 
substituted With 0-5 R°; 

[0163] provided that U, Y, Z, U3, Y3, and Z2) do not 
combine to form a N—N, N—O, O—N, O—O, 
S(O)p—O, O—S(O)p or S(O)p—S(O)p group; 

[0164] R1, at each occurrence, is independently selected 
from H, CF3, C1_6 alkyl substituted With 0-1 Rb, C2_6 
alkenyl substituted With 0-1 Rb, C2_6 alkynyl substi 
tuted With 0-1 Rb, (CRaRa1)sOR"‘1, (CRaRa1)INRaRa1, 
(CRaRa1)IC(O)NRaRa1, (CR"‘R"‘1)I—C3_1O carbocycle 
substituted With 0-5 Rd, and (CRaRa1)I-5-10 rnernbered 
heterocycle cornprising carbon atoms and 1-4 heteroa 
torns selected from the group consisting of N, O, and 
S(O)p, and substituted With 0-5 Rd; 

[0165] R8, at each occurrence, is independently selected 
from H, C1_6 alkyl; phenyl, and benZyl; 

[0166] R81, at each occurrence, is independently 
selected from H, C1_6 alkyl substituted With 0-1 R6, C2_6 
alkenyl substituted With 0-1 Re, C2_6 alkynyl substi 
tuted With 0-1 R6, and —(CH2)r-3-8 rnernbered car 
bocyclic or heterocyclic ring cornprising carbon atoms 
and 0-2 ring heteroatorns selected from N, NRQZ, O, and 
S(O)p, and substituted With 0-3 Re; 

[0167] alternatively, R8 and R31, When attached to a 
nitrogen, are taken together With the nitrogen to Which 
they are attached form a 5 or 6 rnernbered heterocycle 
cornprising carbon atoms and from 0-1 additional het 
eroatorns selected from N, NRQZ, O, and S(O)p; 

[0168] R82, at each occurrence, is independently 
selected from C1_4 alkyl, phenyl, and benZyl; 

[0169] R83, at each occurrence, is independently 
selected from H, C1_6 alkyl substituted With 0-1 RC1, 
C276 alkenyl substituted With 0-1 Rcl, C2_6 alkynyl sub 
stituted With 0-1 R“, and —(CH2)I-3-8 rnernbered 
carbocyclic or heterocyclic ring cornprising carbon 
atoms and 0-2 ring heteroatorns selected from N, NRQZ, 
O, and s(O)p, and substituted With 0-3 R“; 

[0171] R°, at each occurrence, is independently selected 
from H, OR", Cl, F, Br, I, :0, —CN, NO2, CF3, 
CF2CF3, CH2F, CHF2, CF2CH3, C(CH3)2F, OCF3, 
(CRaRa1)INRaRa1, (CRaRa1)rC(=NCN)NRaRa1, 
(CRaRa1)rC(=NRa)NRaRa1, 
(CRaRa1)rC(=NOR"‘)NRaRa1, (CRaRa1)rC(O)NR"‘OH, 
(CRaRa1)rC(O)Ra1, (CRaRa1)rC(O)ORa1, 
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[0172] C1_6 alkyl substituted With 0-2 Rcl; 

[0173] C2_6 alkenyl substituted With 0-2 R“; 

[0174] C2_6 alkynyl substituted With 0-2 R“; 

[0175] (CR"‘R"‘1)I—C3_1O carbocycle substituted With 
0-2 R“; and (CRaRa1)I-5-14 rnernbered heterocycle 
cornprising carbon atoms and 1-4 heteroatorns 
selected from the group consisting of N, O, and 
S(O)p, and substituted With 0-2 R“; 

[0176] alternatively, When tWo Rc groups are attached to 
the same carbon atom, they form a spiro ring C that is 
a 3-11 rnernbered carbocycle or heterocycle substituted 
With 0-2 Rc1 and comprising: carbon atoms, 0-4 ring 
heteroatorns selected from O, N, and S(O)p, and 0-2 
double bonds, provided that ring C contains other than 
a S—S, O—O, or S—O bond; 

[0177] alternatively, When tWo Rc groups are attached to 
adjacent carbon atoms, together With the carbon atoms 
to Which they are attached they form a 5-7 rnernbered 
carbocyclic or heterocyclic ring D substituted With 0-2 
Rc1 and consisting of carbon atoms, 0-2 heteroatorns 
selected from the group consisting of N, O, and S(O)p, 
and 0-3 double bonds; 

[0180] R6, at each occurrence, is independently selected 
from H, 

[0182] p, at each occurrence, is selected from 0, 1, and 

[0183] r, at each occurrence, is selected from 0, 1, 2, 3, 
and 4; 

[0184] s, at each occurrence, is selected from 1, 2, 3, 
and 4; and 
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[0185] provided that 

[0186] i) When Z is phenylene or naphthylene, then 
U -X"‘-Y"‘-Za forms a group other than H, C1_6 alkyl, 
NH2, NHCOCH3, or naphthyl; 

[0187] ii) When Z is naphthylene, then Z2) is a group 
other than phenyl substituted With 0-5 R°; 

[0188] iii) When Z is phenylene, U"‘-X"‘-Ya forms a 
bond, then Z3 is a group other than phenyl substituted 
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[0204] C2_6 alkynyl substituted With 0-1 R“; 

[0205] (CH2)r—C3_6 carbocycle substituted With 0-2 
R“; and 

[0206] (CH2)r—S-6 membered heterocycle compris 
ing carbon atoms and 1-4 heteroatoms selected from 
the group consisting of N, O, and S(O)p, and sub 
stituted With 0-2 R“. 

with 0-5 R°; 

[0189] iv) When Z is phenylene, then Z3 is a group 

[0207] [7] In another embodiment, the present invention 
provides a novel compound of formula Ia, Wherein; 

[0208] Z is selected from: other than phenyl substituted With one 5-6 mem 
bered carbocycle or heterocycle substituted With 0-2 
R“; and 

[0190] v) When R1 is (CR"‘R"‘1)INR"‘Ra1 or 
(CRaRa1)IC(O)NRaRa1, Z is phenylene or naphthylene, then 
U"‘-X"‘-Ya forms a group other than a bond and Z2) is other 
than H. 

[0191] [6] In another embodiment, the present invention 
provides a novel compound of formula Ia, Wherein; 

[0209] phenylene substituted With 0-5 Rb; 

[0210] naphthylene substituted With 0-5 Rb; and 

[0211] a 5-14 membered heterocycle comprising car 
bon atoms and 1-4 heteroatoms selected from the 
group consisting of N, O, and S(O)p, and substituted 
With 0-5 Rb; 

[0192] U2‘ is absent or is selected from: O, NR“, and 
CR"‘(OH); 

[0193] X2‘ is absent or is selected from CL4 alkylene, 
C 4 alkenylene, and C2_4 alkynylene; 

2 

[0194] Y8 is absent or is selected from O and NR“; 

[0195] Z3 is selected from a C3_13 carbocycle substituted 
With 0-5 R°, and a 5-14 membered heterocycle com 
prising carbon atoms and 1-4 heteroatoms selected 
from the group consisting of N, O, and S(O)p, and 
substituted With 0-5 R°; 

[0196] provided that U'‘‘, Y8, and Z2) do not combine to 
form a N—N, N—O, O—N, o_o, s(o)p_o, 
O—S(O)p or S(O)p—S(O)p group; 

[0197] R1, at each occurrence, is independently selected 
from H, CF3, CL6 alkyl substituted With 0-1 Rb, C2_6 
alkenyl substituted With 0-1 Rb, C2_6 alkynyl substi 
tuted With 0-1 Rb, (CRQRM) ORal, (CRaRa1)INRaRa1, 
(CRaRa1)rC(O)NRaRa1, (CR"‘R"“l)I—C3_1O carbocycle 
substituted With 0-3 Rd, and (CRaRa1)I-5-10 membered 
heterocycle comprising carbon atoms and 1-4 heteroa 
toms selected from the group consisting of N, O, and 
S(O)p, and substituted With 0-3 Rd; 

[0198] R8, at each occurrence, is independently selected 
from H, C1_6 alkyl, phenyl, and benZyl; 

[0199] R81, at each occurrence, is independently 
selected from H, C1_6 alkyl, phenyl, and benZyl; 

[0200] R83, at each occurrence, is independently 
selected from H, C1_4 alkyl, phenyl, and benZyl; 

[0201] R°, at each occurrence, is independently selected 
from H, OR", Cl, F, Br, :0, —CN, NO2, NRaRal, CF3, 

(CRaRa1)INRaSO2Ra3; and 
[0202] CL6 alkyl substituted With 0-1 R“; 

[0203] C2_6 alkenyl substituted With 0-1 R“; 

[0212] U2‘ is absent or is selected from: O, NR“, and 
CR"‘(OH); 

[0213] X3 is absent or is selected from CL4 alkylene, 
C24 alkenylene, and C2_4 alkynylene; 

[0214] Y8 is absent or is selected from O and NR“; 

[0215] Z3 is selected from a C5_1O carbocycle substituted 
With 0-5 R°, and a 5-14 membered heterocycle com 
prising carbon atoms and 1-4 heteroatoms selected 
from the group consisting of N, O, and S(O)p, and 
substituted With 0-5 R°; 

[0216] provided that U, Y, Z, U3, Y8, and Z3 do not 
combine to form a N—N, N—O, O—N, O—O, 
S(O)p—O, O—S(O)p or S(O)P—S(O)p group; 

[0217] R1, at each occurrence, is independently selected 
from H, CF3, C1_6 alkyl substituted With 0-1 Rb, C2_6 
alkenyl substituted With 0-1 Rb, and C2_6 alkynyl sub 
stituted With 0-1 Rb, (CH2)SOR"‘1, and (CH2)INR"‘R"‘1; 

[0218] R8, at each occurrence, is independently selected 
from H and CL6 alkyl; 

[0219] R81, at each occurrence, is independently 
selected from H and C1_6 alkyl; 

[0220] R33, at each occurrence, is independently 
selected from H, C1_4 alkyl, phenyl, and benZyl; and 

[0221] R°, at each occurrence, is independently selected 
from H, OR", Cl, F, Br, :0, —CN, NO2, NRaRal, CF3, 

[0222] C1_6 alkyl substituted With 0-1 R“; 

[0223] C2_6 alkenyl substituted With 0-1 R“; 

[0224] C2_6 alkynyl substituted With 0-1 R“; 

[0225] (CH2)I—C3_6 carbocycle substituted With 0-2 
R“; and 
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[0226] (CH2)I-5-6 membered heterocycle comprising 
carbon atoms and 1-4 heteroatoms selected from the 
group consisting of N, O, and S(O)p, and substituted 
With 0-2 R“. 

[0227] [8] In another embodiment, the present invention 
provides a novel compound of formula Ia, Wherein; 

[0228] Z is selected from: 

[0229] phenylene substituted With 0-3 Rb; and 

[0230] naphthylene substituted With 0-3 Rb; 

[0231] 
[0232] 
[0233] 
[0234] Z8 is a 5-10 membered heterocycle substituted 

With 0-3 Rc and selected from the group: pyridyl, 
quinolinyl, imidaZolyl, benZimidaZolyl, indolyl, 1,1 
dioXido-2,3-dihydro-4H-1,4-benZothiaZin-4-yl, 1,1-di 
oXido-3,4-dihydro-2H-1-benZothiopyran-4-yl, 3,4-di 
hydro-2H-chromen-4-yl, 2H-chromen-4-yl, and 
pyraZolyl; 

[0235] provided that U'‘‘, Y8, and Z2) do not combine to 

U3 is absent or is O; 

X21 is absent or is CH2 or CHZCHZ; 

Y8 is absent or is O; 

[0236] R1, at each occurrence, is independently selected 
from H, CF3, CL6 alkyl substituted With 0-1 Rb, C2_6 
alkenyl substituted With 0-1 Rb, and C2_6 alkynyl sub 
stituted With 0-1 Rb, (CH2)SOR"‘1, and (CHZ)INR"‘R"‘1; 
and 

[0237] R°, at each occurrence, is independently selected 
from H, OR", Cl, F, Br, :0, —CN, NO2, NRaRal, CF3, 

[0238] C1_6 alkyl substituted With 0-1 R“; 

[0239] C2_6 alkenyl substituted With 0-1 R“; 

[0240] C2_6 alkynyl substituted With 0-1 R“; 

[0241] (CH2)I—C3_6 carbocycle substituted With 0-2 
R“; and 

[0242] (CH2)I-5-6 membered heterocycle comprising 
carbon atoms and 1-4 heteroatoms selected from the 
group consisting of N, O, and S(O)p and substituted 
With 0-2 RC1. 

[0243] [9] In another preferred embodiment, the present 
invention provides a novel compound selected from the 
group: 

[0244] N-(2,4-dioXo-1,2,3,4-tetrahydro-5-pyrimidinyl) 
4-[(2-methyl-4-quinolinyl)methoXy]benZenesulfona 
mide; 

[0245] N-(2,4-dioXo-1,2,3,4-tetrahydro-5-pyrimidinyl) 
6-[(2-methyl-4-quinolinyl)methoXy]—2-naphthalene 
sulfonamide; 

[0246] N-(6-amino-2,4-dioXo-1,2,3,4-tetrahydro-5-py 
rimidinyl)-4-[(2-methyl-4-quinolinyl)methoXy]benZe 
nesulfonamide; 

[0247] 2,4-dioXo-1,2,3,4-tetrahydro—5-pyrimidinyl 
4-[(2-methyl-4-quinolinyl)methoXy]benZenesulfonate; 
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[0248] N-(2,4-dioXo-1,2,3,4-tetrahydro-5-pyrimidinyl) 
4-[(2-methyl-4-quinolinyl)methoXy]benZamide; 

[0249] N-(2,4-dioXoheXahydro-5-pyrimidinyl)-4-[(2 
methyl-4—quinolinyl)methoXy]benZenesulfonamide; 

[0250] N-(2,4-dioXoheXahydro-5-pyrimidinyl)-4-[(2 
methyl-4-quinolinyl)methoXy]benZamide; 

[0251] N-[(2,4-dioXo- 1 ,2,3,4-tetrahydro —5 -pyrimidinyl 
)methyl] -4-[(2-methyl-4-quinolinyl)methoXy]benZene 
sulfonamide; 

[0252] 6-({4-[(2-methyl-4-quinolinyl)methoXy] 
phenyl}thio)-2,4(1H,3H)-pyrimidinedione; 

[0253] N-(2,4-dioXo-1,2,3,4-tetrahydro-5-pyrimidinyl) 
4-phenoXybenZenesulfonamide; 

[0254] or a pharmaceutically acceptable salt form thereof. 

[0255] In another embodiment, the present invention pro 
vides a novel pharmaceutical composition, comprising: a 
pharmaceutically acceptable carrier and a therapeutically 
effective amount of a compound of the present invention or 
a pharmaceutically acceptable salt form thereof. 

[0256] In another embodiment, the present invention pro 
vides a novel method for treating an in?ammatory disorder, 
comprising: administering to a patient in need thereof a 
therapeutically effective amount of a compound of the 
present invention or a pharmaceutically acceptable salt form 
thereof. 

[0257] In another embodiment, the present invention pro 
vides a novel method of treating a condition or disease 
mediated by MMPs, TACE, aggrecanase, or a combination 
thereof in a mammal, comprising: administering to the 
mammal in need of such treatment a therapeutically effec 
tive amount of a compound of the present invention or a 
pharmaceutically acceptable salt form thereof. 

[0258] In another embodiment, the present invention pro 
vides a novel method comprising: administering a com 
pound of the present invention or a pharmaceutically accept 
able salt form thereof in an amount effective to treat a 
condition or disease mediated by MMPs, TACE, aggreca 
nase, or a combination thereof. 

[0259] In another embodiment, the present invention pro 
vides a novel method of treating a disease or condition, 
Wherein the disease or condition is selected from acute 
infection, acute phase response, age related macular degen 
eration, alcoholic liver disease, allergy, allergic asthma, 
anorexia, aneurism, aortic aneurism, asthma, atherosclero 
sis, atopic dermatitis, autoimmune disease, autoimmune 
hepatitis, Bechet’s disease, cacheXia, calcium pyrophos 
phate dihydrate deposition disease, cardiovascular effects, 
chronic fatigue syndrome, chronic obstruction pulmonary 
disease, coagulation, congestive heart failure, corneal ulcer 
ation, Crohn’s disease, enteropathic arthropathy, Felty’s 
syndrome, fever, ?bromyalgia syndrome, ?brotic disease, 
gingivitis, glucocorticoid WithdraWal syndrome, gout, graft 
versus host disease, hemorrhage, HIV infection, hyperoXic 
alveolar injury, infectious arthritis, in?ammation, intermit 
tent hydrarthrosis, Lyme disease, meningitis, multiple scle 
rosis, myasthenia gravis, mycobacterial infection, neovas 
cular glaucoma, osteoarthritis, pelvic in?ammatory disease, 
periodontitis, polymyositis/dermatomyositis, post-is 
chaemic reperfusion injury, post-radiation asthenia, psoria 
sis, psoriatic arthritis, pulmonary emphysema, pydoderma 
gangrenosum, relapsing polychondritis, Reiter’s syndrome, 
rheumatic fever, rheumatoid arthritis, sarcoidosis, sclero 
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derma, sepsis syndrome, Still’s disease, shock, Sjogren’s 
syndrome, skin in?ammatory diseases, solid tumor growth 
and tumor invasion by secondary metastases, spondylitis, 
stroke, systemic lupus erythematosus, ulcerative colitis, 
uveitis, vasculitis, and Wegener’s granulomatosis. 

[0260] In another embodiment, the present invention pro 
vides novel compounds of the present invention for use in 
therapy. 
[0261] In another embodiment, the present invention pro 
vides the use of novel compounds of the present invention 
for the manufacture of a medicament for the treatment of a 
condition or disease mediated by MMPs, TACE, aggreca 
nase, or a combination thereof. 

[0262] In another embodiment, the present invention pro 
vides a method for treating in?ammatory disorders, com 
prising: administering, to a mammal in need of such treat 
ment, a therapeutically effective amount of one of the 
compounds of the present invention, in combination With 
one or more additional anti-in?ammatory agents selected 
from selective COX-2 inhibitors, interleukin-1 antagonists, 
dihydroorotate synthase inhibitors, p38 MAP kinase inhibi 
tors, TNF-ot inhibitors, TNF-ot sequestration agents, and 
methotrexate. 

[0263] In another embodiment, the present invention pro 
vides a medical device for implanting into a mammalian 
body Wherein the medical device has a coating material 
comprising an amount of one of the compounds of the 
present invention or a pharmaceutically-acceptable salt, 
hydrate, or prodrug thereof, effective for reducing in?am 
mation or restinosis. 

[0264] This invention also encompasses all combinations 
of preferred aspects of the invention noted herein. It is 
understood that any and all embodiments of the present 
invention may be taken in conjunction With any other 
embodiment to describe additional even more preferred 
embodiments of the present invention. It is also understood 
that each and every element of any embodiment is intended 
to be a separate speci?c embodiment. Furthermore, any 
elements of an embodiment are meant to be combined With 
any and all other elements from any of the embodiments to 
describe additional embodiments. 

De?nitions 

[0265] The compounds herein described may have asym 
metric centers. Compounds of the present invention con 
taining an asymmetrically substituted atom may be isolated 
in optically active or racemic forms. It is Well knoWn in the 
art hoW to prepare optically active forms, such as by 
resolution of racemic forms or by synthesis from optically 
active starting materials. Geometric isomers of double bonds 
such as ole?ns and C=N double bonds can also be present 
in the compounds described herein, and all such stable 
isomers are contemplated in the present invention. Cis and 
trans geometric isomers of the compounds of the present 
invention are described and may be isolated as a mixture of 
isomers or as separated isomeric forms. All chiral, diaste 
reomeric, and racemic forms and all geometric isomeric 
forms of a structure are intended, unless the speci?c stere 
ochemistry or isomeric form is speci?cally indicated. All 
processes used to prepare compounds of the present inven 
tion and intermediates made therein are considered to be part 
of the present invention. 

[0266] Preferably, the molecular Weight of compounds of 
the present invention is less than about 500, 550, 600, 650, 
700, 750, 800, 850, or 900 grams per mole. More preferably, 
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the molecular Weight is less than about 850 grams per mole. 
Even more preferably, the molecular Weight is less than 
about 750 grams per mole. Still more preferably, the molecu 
lar Weight is less than about 700 grams per mole. 

[0267] The term “substituted,” as used herein, means that 
any one or more hydrogens on the designated atom is 
replaced With a selection from the indicated group, provided 
that the designated atom’s normal valency is not exceeded, 
and that the substitution results in a stable compound. When 
a substituent is keto (i.e., =0), then 2 hydrogens on the 
atom are replaced. Keto substituents are not present on 
aromatic moieties. When a ring system (e.g., carbocyclic or 
heterocyclic) is said to be substituted With a carbonyl group 
or a double bond, it is intended that the carbonyl group or 
double bond be part (i.e., Within) of the ring. 
[0268] The present invention is intended to include all 
isotopes of atoms occurring in the present compounds. 
Isotopes include those atoms having the same atomic num 
ber but different mass numbers. By Way of general example 
and Without limitation, isotopes of hydrogen include tritium 
and deuterium. Isotopes of carbon include C-13 and C-14. 

[0269] The term “independently selected from”, “indepen 
dently, at each occurrence” or similar language, means that 
the labeled R substitution group may appear more than once 
and that each appearance may be a different atom or mol 
ecule found in the de?nition of that labeled R substitution 
group. Thus if the labeled Ra substitution group appear four 
times in a given permutation of Formula I, then each of those 
labeled Ra substitution groups may be a different group 
falling in the de?nition of Ra. Also, combinations of sub 
stituents and/or variables are permissible only if such com 
binations result in stable compounds. 

[0270] When a bond to a substituent is shoWn to cross a 
bond connecting tWo atoms in a ring, then such substituent 
may be bonded to any atom on the ring. When a substituent 
is listed Without indicating the atom via Which such sub 
stituent is bonded to the rest of the compound of a given 
formula, then such substituent may be bonded via any atom 
in such substituent. Combinations of substituents and/or 
variables are permissible only if such combinations result in 
stable compounds. 
[0271] In cases Wherein there are amines on the com 
pounds of this invention, these can be converted to amine 
N-oxides by treatment With MCPBA and or hydrogen per 
oxides to afford other compounds of this invention. Thus, all 
shoWn amines are considered to cover both the shoWn amine 
and its N-oxide (NQO) derivative. 
[0272] As used herein, “alkyl” or “alkylene” is intended to 
include both branched and straight-chain saturated aliphatic 
hydrocarbon groups having the speci?ed number of carbon 
atoms. CL1O alkyl (or alkylene), is intended to include C1, 
C2’ C3, C4, C5’ C6’ C7, C8, C9, and C10 groups‘ 
Examples of alkyl include, but are not limited to, methyl, 
ethyl, n-propyl, i-propyl, n-butyl, s-butyl, t-butyl, n-pentyl, 
and s-pentyl. “Haloalkyl” is intended to include both 
branched and straight-chain saturated aliphatic hydrocarbon 
groups having the speci?ed number of carbon atoms, sub 
stituted With 1 or more halogen (for example —CVFW Where 
v=1 to 3 and W=1 to (2v+1)). Examples of haloalkyl include, 
but are not limited to, tri?uoromethyl, trichloromethyl, 
penta?uoroethyl, and pentachloroethyl. “Alkoxy” represents 
an alkyl group as de?ned above With the indicated number 
of carbon atoms attached through an oxygen bridge. CL1O 
alkoxy, is intended to include C1, C2, C3, C4, C5, C6, C7, C8, 
C9, and C10 alkoxy groups. Examples of alkoxy include, but 
are not limited to, methoxy, ethoxy, n-propoxy, i-propoxy, 
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n-butoxy, s-butoxy, t-butoxy, n-pentoxy, and s-pentoxy. 
“Cycloalkyl” is intended to include saturated ring groups, 
such as cyclopropyl, cyclobutyl, or cyclopentyl. C3_7 
cycloalkyl, is intended to include C3, C4, C5, C6, and C7 
cycloalkyl groups. “Alkenyl” or “alkenylene” is intended to 
include hydrocarbon chains of either a straight or branched 
con?guration and one or more unsaturated carbon-carbon 
bonds Which may occur in any stable point along the chain, 
such as ethenyl and propenyl. C2_1O alkenyl (or alkenylene), 
is intended to include C2, C3, C4, C5, C6, C7, C8, C9, and C10 
alkenyl groups. “Alkynyl” or “alkynylene” is intended to 
include hydrocarbon chains of either a straight or branched 
con?guration and one or more triple carbon-carbon bonds 
Which may occur in any stable point along the chain, such 
as ethynyl and propynyl. C2_1O alkynyl (or alkynylene), is 
intended to include C2, C3, C4, C5, C6, C7, C8, C9, and C10 
alkynyl groups. 

[0273] “Halo” or “halogen” as used herein refers to ?uoro, 
chloro, bromo, and iodo; and “counterion” is used to rep 
resent a small, negatively charged species such as chloride, 
bromide, hydroxide, acetate, and sulfate. 

[0274] As used herein, “carbocycle” or “carbocyclic resi 
due” is intended to mean any stable 3, 4, 5, 6, or 7-membered 
monocyclic or bicyclic or 7, 8, 9, 10, 11, 12, or 13-mem 
bered bicyclic or tricyclic, any of Which may be saturated, 
partially unsaturated, or aromatic. Examples of such car 
bocycles include, but are not limited to, cyclopropyl, 
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, adaman 
tyl, cyclooctyl, [3.3.0]bicyclooctane, [4.3.0]bicyclononane, 
[4.4.0]bicyclodecane, [2.2.2]bicyclooctane, ?uorenyl, phe 
nyl, naphthyl, indanyl, adamantyl, and tetrahydronaphthyl. 
[0275] As used herein, the term “heterocycle” or “hetero 
cyclic group” is intended to mean a stable 5, 6, or 7-mem 
bered monocyclic or bicyclic or 7, 8, 9, or 10-membered 
bicyclic heterocyclic ring Which is saturated, partially unsat 
urated or unsaturated (aromatic), and Which consists of 
carbon atoms and 1, 2, 3, or 4 heteroatoms independently 
selected from the group consisting of N, O and S and 
including any bicyclic group in Which any of the above 
de?ned heterocyclic rings is fused to a benZene ring. The 
nitrogen and sulfur heteroatoms may optionally be oxidiZed. 
The nitrogen atom may be substituted or unsubstituted (i.e., 
N or NR Wherein R is H or another substituent, if de?ned). 
The heterocyclic ring may be attached to its pendant group 
at any heteroatom or carbon atom that results in a stable 
structure. The heterocyclic rings described herein may be 
substituted on carbon or on a nitrogen atom if the resulting 
compound is stable. A nitrogen in the heterocycle may 
optionally be quaterniZed. It is preferred that When the total 
number of S and O atoms in the heterocycle exceeds 1, then 
these heteroatoms are not adjacent to one another. It is 
preferred that the total number of S and O atoms in the 
heterocycle is not more than 1. As used herein, the term 
“aromatic heterocyclic group” or “heteroaryl” is intended to 
mean a stable 5, 6, or 7-membered monocyclic or bicyclic or 
7, 8, 9, or 10-membered bicyclic heterocyclic aromatic ring 
Which consists of carbon atoms and 1, 2, 3, or 4 heteroatoms 
independently selected from the group consisting of N, O 
and S. It is to be noted that total number of S and O atoms 
in the aromatic heterocycle is not more than 1. 

[0276] Examples of heterocycles include, but are not lim 
ited to, acridinyl, aZocinyl, benZimidaZolyl, benZofuranyl, 
benZothiophenyl, benZoxaZolyl, benZthiaZolyl, benZtriaZ 
olyl, benZisoxaZolyl, benZisothiaZolyl, benZimidaZolinyl, 
carbaZolyl, 4aH-carbaZolyl, carbolinyl, chromanyl, chrome 
nyl, cinnolinyl, decahydroquinolinyl, 2H,6H-1,5,2-dithiaZi 
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nyl, dihydrofuro[2,3-b]tetrahydrofuran, furanyl, furaZanyl, 
imidaZolidinyl, imidaZolinyl, imidaZolyl, 1H-indaZolyl, 
indolenyl, indolinyl, indoliZinyl, indolyl, 3H-indolyl, 
isobenZofuranyl, isochromanyl, isoindaZolyl, isoindolinyl, 
isoindolyl, isoquinolinyl, isothiaZolyl, isoxaZolyl, methyl 
enedioxyphenyl, morpholinyl, naphthyridinyl, octahy 
droisoquinolinyl, oxadiaZolyl, 1,2,3-oxadiaZolyl, 1,2,4-oxa 
diaZolyl, 1,2,5-oxadiaZolyl, 1,3,4-oxadiaZolyl, oxaZolidinyl, 
oxaZolyl, oxaZolidinyl, pyrimidinyl, phenanthridinyl, 
phenanthrolinyl, phenaZinyl, phenothiaZinyl, phenoxathii 
nyl, phenoxaZinyl, phthalaZinyl, piperaZinyl, piperidinyl, 
piperidonyl, 4-piperidonyl, piperonyl, pteridinyl, purinyl, 
pyranyl, pyraZinyl, pyraZolidinyl, pyraZolinyl, pyraZolyl, 
pyridaZinyl, pyridooxaZole, pyridoimidaZole, pyridothiaZ 
ole, pyridinyl, pyridyl, pyrrolidinyl, pyrrolinyl, 2H-pyrrolyl, 
pyrrolyl, quinaZolinyl, quinolinyl, 4H-quinoliZinyl, quinox 
alinyl, quinuclidinyl, tetrahydrofuranyl, tetrahydroisoquino 
linyl, tetrahydroquinolinyl, tetraZolyl, 6H-1,2,5-thiadiaZi 
nyl, 1,2,3-thiadiaZolyl, 1,2,4-thiadiaZolyl, 1,2,5 
thiadiaZolyl, 1,3,4-thiadiaZolyl, thianthrenyl, thiaZolyl, 
thienyl, thienothiaZolyl, thienooxaZolyl, thienoimidaZolyl, 
thiophenyl, triaZinyl, 1,2,3-triaZolyl, 1,2,4-triaZolyl, 1,2,5 
triaZolyl, 1,3,4-triaZolyl, xanthenyl, 1,1-dioxido-2,3-dihy 
dro-4H-1,4-benZothiaZin-4-yl, 1,1-dioxido-3,4-dihydro-2H 
1-benZothiopyran-4-yl, and 3,4-dihydro-2H-chromen-4-yl. 
Also included are fused ring and spiro compounds contain 
ing, for example, the above heterocycles. 
[0277] The phrase “pharmaceutically acceptable” is 
employed herein to refer to those compounds, materials, 
compositions, and/or dosage forms Which are, Within the 
scope of sound medical judgment, suitable for use in contact 
With the tissues of human beings and animals Without 
excessive toxicity, irritation, allergic response, or other 
problem or complication, commensurate With a reasonable 
bene?t/risk ratio. 

[0278] As used herein, “pharmaceutically acceptable 
salts” refer to derivatives of the disclosed compounds 
Wherein the parent compound is modi?ed by making acid or 
base salts thereof. Examples of pharmaceutically acceptable 
salts include, but are not limited to, mineral or organic acid 
salts of basic residues such as amines; and alkali or organic 
salts of acidic residues such as carboxylic acids. The phar 
maceutically acceptable salts include the conventional non 
toxic salts or the quaternary ammonium salts of the parent 
compound formed, for example, from non-toxic inorganic or 
organic acids. For example, such conventional non-toxic 
salts include those derived from inorganic acids such as 
hydrochloric, hydrobromic, sulfuric, sulfamic, phosphoric, 
and nitric; and the salts prepared from organic acids such as 
acetic, propionic, succinic, glycolic, stearic, lactic, malic, 
tartaric, citric, ascorbic, pamoic, maleic, hydroxymaleic, 
phenylacetic, glutamic, benZoic, salicylic, sulfanilic, 2-ac 
etoxybenZoic, fumaric, toluenesulfonic, methanesulfonic, 
ethane disulfonic, oxalic, and isethionic. 
[0279] The pharmaceutically acceptable salts of the 
present invention can be synthesiZed from the parent com 
pound Which contains a basic or acidic moiety by conven 
tional chemical methods. Generally, such salts can be pre 
pared by reacting the free acid or base forms of these 
compounds With a stoichiometric amount of the appropriate 
base or acid in Water or in an organic solvent, or in a mixture 
of the tWo; generally, nonaqueous media like ether, ethyl 
acetate, ethanol, isopropanol, or acetonitrile are preferred. 
Lists of suitable salts are found in Remington ’s Pharmaceu 
tical Sciences, 17th ed., Mack Publishing Company, Easton, 
Pa., 1985, p. 1418, the disclosure of Which is hereby 
incorporated by reference. 
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[0280] Since prodrugs are known to enhance numerous 
desirable qualities of pharmaceuticals (e.g., solubility, bio 
availability, manufacturing, etc.) the compounds of the 
present invention may be delivered in prodrug form. Thus, 
the present invention is intended to cover prodrugs of the 
presently claimed compounds, methods of delivering the 
same and compositions containing the same. “Prodrugs” are 
intended to include any covalently bonded carriers Which 
release an active parent drug of the present invention in vivo 
When such prodrug is administered to a mammalian subject. 
Prodrugs the present invention are prepared by modifying 
functional groups present in the compound in such a Way 
that the modi?cations are cleaved, either in routine manipu 
lation or in vivo, to the parent compound. Prodrugs include 
compounds of the present invention Wherein a hydroxy, 
amino, or sulfhydryl group is bonded to any group that, 
When the prodrug of the present invention is administered to 
a mammalian subject, it cleaves to form a free hydroxyl, free 
amino, or free sulfhydryl group, respectively. Examples of 
prodrugs include, but are not limited to, acetate, formate and 
benZoate derivatives of alcohol and amine functional groups 
in the compounds of the present invention. 

[0281] “Stable compound” and “stable structure” are 
meant to indicate a compound that is sufficiently robust to 
survive isolation to a useful degree of purity from a reaction 
mixture, and formulation into an ef?cacious therapeutic 
agent. 

[0282] As used herein, “treating” or “treatment” cover the 
treatment of a disease-state in a mammal, particularly in a 
human, and include: (a) preventing the disease-state from 
occurring in a mammal, in particular, When such mammal is 
predisposed to the disease-state but has not yet been diag 
nosed as having it; (b) inhibiting the disease-state, i.e., 
arresting it development; and/or (c) relieving the disease 
state, i.e., causing regression of the disease state. 

[0283] “Therapeutically effective amount” is intended to 
include an amount of a compound of the present invention 
or an amount of the combination of compounds claimed 
effective to inhibit a desired metalloprotease in a mammal. 
The combination of compounds is preferably a synergistic 
combination. Synergy, as described for example by Chou 
and Talalay, Adv. Enzyme Regul. 1984, 22, 27-55, occurs 
When the effect (in this case, inhibition of the desired target) 
of the compounds When administered in combination is 
greater than the additive effect of the compounds When 
administered alone as a single agent. In general, a synergistic 
effect is most clearly demonstrated at suboptimal concen 
trations of the compounds. Synergy can be in terms of loWer 
cytotoxicity, increased anti-in?ammatory effect, or some 
other bene?cial effect of the combination compared With the 
individual components. 

Synthesis 

[0284] The compounds of the present invention can be 
prepared in a number of Ways Well knoWn to one skilled in 
the art of organic synthesis. The compounds of the present 
invention can be synthesiZed using the methods described 
beloW, together With synthetic methods knoWn in the art of 
synthetic organic chemistry, or variations thereon as appre 
ciated by those skilled in the art. Preferred methods include, 
but are not limited to, those described beloW. All references 
cited herein are hereby incorporated in their entirety herein 
by reference. 

[0285] The novel compounds of this invention may be 
prepared using the reactions and techniques described in this 
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section. The reactions are performed in solvents appropriate 
to the reagents and materials employed and are suitable for 
the transformations being effected. Also, in the description 
of the synthetic methods described beloW, it is to be under 
stood that all proposed reaction conditions, including choice 
of solvent, reaction atmosphere, reaction temperature, dura 
tion of the experiment and Work up procedures, are chosen 
to be the conditions standard for that reaction, Which should 
be readily recogniZed by one skilled in the art. It is under 
stood by one skilled in the art of organic synthesis that the 
functionality present on various portions of the molecule 
must be compatible With the reagents and reactions pro 
posed. Such restrictions to the substituents Which are com 
patible With the reaction conditions Will be readily apparent 
to one skilled in the art and alternate methods must then be 
used. 

[0286] The compound of this invention like formula Ia 
Where in U21 is O, may be prepared by methods described in 
Scheme 1. The 4-hydroxybenZene sulfonic acid sodium salt 
is combined With an appropriately substituted alkyl halide, 
or mesylate in a solvent like methanol and a base like 
sodium methoxide at elevated temperatures. The compound 
of formula 2 is reacted With thionyl chloride, oxalyl or 
phosphorous trichloride in an appropriate solvent to make 
the sulfonyl chloride compound formula 3. The sulfonyl 
chloride is reacted With an amine like S-amino uracil or 
S-amino dihydrouracil in pyridine or dioxane With aqueous 
sodium bicarbonate to give the target molecule compound of 
formula 4. 
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[0287] Alternatively, 2-amino malonate, or 2-amino 
acetoacetate can be reacted With compound of formula 3 in 
pyridine or methylene chloride With aqueous carbonate to 
give an intermediate like compound of formula 5. The ?nal 
compounds of formula 6-may be prepared by treating com 
pounds of formula 5 With urea or thiourea in a solvent like 

ethanol at elevated temperatures. 
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-continued 

[0288] The compound of this invention of formula I 
Wherein A is Al, U is —NHC(=O)—, may be prepared by 
methods described in Scheme 3. Methyl 4-hydroXybenZoate 
can be alkylated With an appropriately substituted alkyl 
bromide, mesylate or similar leaving group, in acetonitrile, 
acetone or DMSO With a base like cesium carbonate or 
sodium carbonate at room temperature or elevated tempera 
tures up to re?ux of the solvent. The compound of formula 
7, is saponi?ed With lithium hydroxide in methanol or THF 
or combinations of similar solvents and Water to give the 
carboXylic acid compound of formula 8. The acid chloride 
compound of formula 9 can be prepared by treating the acid 
of formula 8 With thionyl chloride neat or in combination 
With solvents similar to methylene chloride and elevated 
temperatures. The compounds of formula I Wherein A is Al, 
U is —NHC(=O)— are prepared by treating the S-amino 
uracil With the acid chloride compound of formula 9 in 
pyridine or dioXane With aqueous carbonate at room tem 
perature. 

0:0 

0:0 
Cl 
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[0289] The compound of this invention of formula I 
WhereinAis A2, W is methylene and U is —S(=O)2—, may -continued 
be prepared by methods described in scheme 4. (6-chlorom- o\/Y“\ 
ethyl)uracil is treated With 4-mercaptophenol in DMSO and Z 

a base like cesium carbonate, to give the compound of 0 g 0 
formula 11. The compound of formula 12 may be prepared Y S 
by treating the phenol compound of formula 11 With an I 
appropriately substituted alkyl halide or mesylate in a sol 
vent such as acetone or DMSO With a base like cesium 

carbonate. The sulfone compound of formula 13 may be 
prepared by treating the sulphide compound of formula 12 12 
With OXone® in miXtures of THF and water. i 
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[0290] The compound of this invention of formula I 
Wherein A is Al, W is methylene and U is —NHS(=O)2— 
or —NHC(=O)— may be prepared by methods described 
in scheme 5. The (5-hydroxymethyl)uracil compound of 
formula 14 Was prepared by methods knoWn in the literature 

H (Cline, R. E. et al. J. Am. Chem. Soc. 1959, 81, 2521). The 
O N S (5-choromethyl)uracil Was prepared by treating the (5-hy 
\i/ I droXymethyl)uracil compound of formula 14 With thionyl 

chloride in dioXane at re?ux. The (5-aminomethyl)uracil 
Was prepared by treating the (5-chloromethyl)uracil com 

0 pound of formula 15 With sodium aZide in DMSO and then 
11 reducing the intermediate aZide With hydrogen and palla 

dium on carbon in miXtures of ethanol:Water as solvent, 
alternatively other methods Well knoWn in the literature for 
reducing aZide may be used. The (5-aminomethyl)uracil 
compound of formula 17 Was treated With an appropriately 
substituted sulfonyl chloride like compound of formula 4 or 
the acid chloride compound of formula 9, as previously 
described. 

OH 
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-continued 
H 
N 

HN NH2 

17 

[0291] The compound of this invention of formula I 
Wherein A is Al, W is absent and U is —S(=O)2NH— may 
be prepared by methods described in scheme 6. The (5-sul 
fonyl chloride)uracil compound of formula 18 Was prepared 
by treating uracil With chlorosulfonic acid at re?ux (Herr, R. 
R. et al. J. Am. Chem. Soc. 1956, 78, 401). The sulfonamide 
compound of formula 19 Was prepared by treating the 
(5-sulfonyl chloride)uracil compound of formula 18 With an 
appropriately substituted amine in dioXane and aqueous 
bicarbonate or pyridine. 
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[0292] The compound of this invention like formula I 
Wherein A is Al, W is absent and U is —NHS(=O)2NH— 
may be prepared by methods described in scheme 7. The 
sulfonylcarbamate compound of formula 21 Was prepared 
by treating the 5-aminouracil With the catcholsulfonate 
compound of formula 20 (G. E. DuBois and R. A. Stephson, 
J. Org. Chem. 1980, 45, 5371-5373; G. DuBois, J. Org. 
Chem. 1980, 45, 5373-5375) in DMSO With DBU. The 
intermediate sulfonylcarbamate compound of formula 21 
Was treated With an appropriately substituted amine in 
DMSO at elevated temperatures to give the sulfonyl urea 
compounds of formula 22. 

15 
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[0293] Alternatively the compound of this invention of 
formula I Wherein A is Al, W is absent and U is 
—NHS(=O)2NH— may be prepared by methods described 
in scheme 8. The appropriately substituted amine maybe 
reacted With the catcholsulfonate compound of formula 20 
in solvents like DMSO or ethanol to give the sulfonylcar 
bamte compound of formula 23. Then the intermediate 
carbamate compound 23 Was reacted With the appropriate 
amino uracil to give the target compound 22. 

Za 

20 
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-continued 

OH 

NH; 

22 

[0294] Other features of the invention Will become appar 
ent in the course of the following descriptions of exemplary 
embodiments that are given for illustration of the invention 
and are not intended to be limiting thereof. 

EXAMPLES 

[0295] Abbreviations used in the Examples are de?ned as 
folloWs: “1x” for once, “2x” for tWice, “3x” for thrice, “° 
C.” for degrees Celsius, “eq” for equivalent or equivalents, 
“g” for gram or grams, “mg” for milligram or milligrams, 
“mL” for milliliter or milliliters, “1H” for proton, “h” for 
hour or hours, “M” for molar, “min” for minute or minutes, 
“MHZ” for megahertZ, “MS” for mass spectroscopy, “NMR” 
for nuclear magnetic resonance spectroscopy, “rt” for room 
temperature, “tlc” for thin layer chromatography, “v/v” for 
volume to volume ratio. “0t”, “[3”, “R” and “S” are stere 
ochemical designations familiar to those skilled in the art. 

Example 2 

N-(2,4-dioxo- 1 ,2,3,4-tetrahydro -5 -pyrimidinyl) -4 
[(2-methyl-4-quinolinyl)methoxy]benZenesulfona 

mide tri?uoro acetate 

[0296] (2a) Sodium hydroxide 3.0 M (8.7 ml) Was added 
to a suspension of 4-hydroxybeZenesulfonic acid sodium salt 
(5.0 g, 22.0 mmol), 4-chloromethyl-2-methylquinoline (5.0 
g, 26.0 mmol) and sodium iodide (0.4 g, 2.7 mmol) in 
ethanol (80 ml). The reaction Was heated to re?ux for 18 h, 
alloWed to cool to room temperature to crystalliZe a White 
solid. The solids Were ?ltered off, Washed With ethanol, 
chloroform and dried in vacuo to give 4-[(2-methyl-4 
quinolinyl)methoxy]benZenesulfonic acid sodium salt (5.5 
g, 73%) as a crystalline solid. MS found: (M—Na)_=328. 

[0297] (2b) A catalytic amount of DMF Was added to a 
solution of the 4-[(2-methyl-4-quinolinyl)methoxy]benZe 
nesulfonic acid sodium salt (1.0 g, 2.8 mmol) from step (2a) 
in thionyl chloride (3.0 ml, 41.0 mmol). The reaction Was 
heated to 60° C. for 2 h, alloWed to cool to room tempera 
ture, diluted With methylene chloride, concentrated in vacuo, 
diluted With THE, concentrated in vacuo to give 4-[(2 
methyl-4-quinolinyl)methoxy]benZenesulfonyl chloride 
(0.95 g, 97%) as a light yelloW solid. 

[0298] (2c) 4-[(2-methyl-4-quinolinyl)methoxy]benZene 
sulfonyl chloride from step 2b (0.23 g, 1.18 mmol) Was 
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added to a solution of 5-amino uracil (0.15 g, 1.18 mmol) in 
pyridine (5 ml) under nitrogen atmosphere at room tempera 
ture. The reaction Was stirred for 2.5 h, Was concentrated in 
vacuo to give a solid residue. The product Was prepared and 
puri?ed by HPLC on a C-18 column eluting With an aceto 
nitrile: Water: TFA gradient to give the title compound 
(0.075 g, 60%) as a White amorphous solid. MS found: 
(M+H)+=439. 

Example 3 

N-(2,4-dioxo- 1,2,3,4-tetrahydro -5 -pyrimidinyl)-6 
[(2-methyl-4-quinolinyl)methoxy]-2-naphthalene 

sulfonamide tri?uoroacetate 

[0299] FolloWing a procedure analogous to that used in 
Example 2, but using 2-napthol-6-sulfonic acid sodium salt 
in step (2a), the product Was prepared and puri?ed by HPLC 
on a C-18 column eluting With an acetonitrile: Water: TFA 
gradient to give the title compound (0.042 g, 16%) as a White 
amorphous solid. MS found: (M+H)+=489. 

Example 4 

N-(6-amino-2,4-dioxo- 1,2,3,4-tetrahydro -5 -pyrim 
idinyl) -4-[(2-methyl-4-quinolinyl)methoxy]benZene 

sulfonamide tri?uoroacetate 

[0300] FolloWing a procedure analogous to that used in 
Example 2, but using 5,6-diaminouracil, the product Was 
prepared and puri?ed by HPLC on a C-18 column eluting 
With an acetonitrile: Water: TFA gradient to give the title 
compound (0.012 g, 19%) as a White amorphous solid. MS 
found: (M+H)+=454. 

Example 5 

2,4-dioxo-1,2,3,4-tetrahydro-5-pyrimidinyl 4-[(2 
methyl-4-quinolinyl)methoxy]benZenesulfonate trif 

luoroacetate 

[0301] FolloWing a procedure analogous to that used in 
Example 2, but using isobarbituric acid, title compound Was 
prepared and puri?ed by HPLC on a C-18 column eluting 
With an acetonitrile: Water: TFA gradient to give the title 
compound (0.038 g, 60%) as a White amorphous solid. MS 
found: (M+H)+=440. 

Example 6 

N-(2,4-dioxo- 1,2,3,4-tetrahydro -5 -pyrimidinyl) -4 
[(2-methyl-4-quinolinyl)methoxy]benZamide Trif 

luoro acetate 

[0302] FolloWing a procedure analogous to that used in 
Example 2, but using 4-[(2-methyl-4-quinolinyl)methoxy] 
benZoyl chloride, the product Was prepared and puri?ed by 
HPLC on a C-18 column eluting With an acetonitrile: Water: 
TFA gradient to give the title compound (0.015 g, 9%) as a 
White amorphous solid. MS found: (M+H)+=403. 

Example 7 

N-(2,4-dioxohexahydro -5 -pyrimidinyl) -4-[(2-me 
thyl-4-quinolinyl)methoxy]benZenesulfonamide Tri 

?uoroacetate 

[0303] (7a) A suspension of 5-aminouracil (0.3 g, 2.3 
mmol) in ethanol: Water (25:5 ml) Was degassed With 
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nitrogen gas, then palladium hydroxide on carbon Was 
added. The reaction Was charged With hydrogen (65 PSI). 
The reaction Was shaken for 5 h, ?ltered to remove the 

catalyst and concentrated to give 5-aminodihydro-2,4(1H, 
3H)-pyrimidinedione (0.3 g, 100%) as a White solid. MS 
found: (M+H)+=130. 

[0304] Water saturated With sodium bicarbonate (0.5 
ml) Was added to a suspension of the 5-aminodihydro-2, 
4(1H,3H)-pyrimidinedione (0.05 g, 0.21 mmol) from step 
(7a) and 4-[(2-methyl-4-quinolinyl)methoxy]benZenesulfo 
nyl chloride (0.05 g, 0.14 mmol) from step (2b) in dioxane 
(3 ml) under a nitrogen atmosphere at room temperature. 
The reaction Was stirred for 48 h, concentrated in vacuo, the 
residue taken up in DMSO (1 ml) and made acidic With TFA. 
The crude product Was puri?ed by HPLC on a C-18 column 
eluting With an acetonitrile: Water: TFA gradient to give the 
title compound (0.032 g, 48%) as a White amorphous solid. 
MS found: .(M+H)+=441. 

Example 8 

N-(2,4-dioxohexahydro -5 -pyrimidinyl) -4-[(2-me 
thyl-4-quinolinyl)methoxy]benZamide Tri?uoroac 

etate 

[0305] FolloWing a procedure analogous to that used in 
(7b), but using 4-[(2-methyl-4-quinolinyl)methoxy]benZoyl 
chloride, the product Was prepared and puri?ed by HPLC on 
a C-18 column eluting With an acetonitrile: Water: TFA 

gradient to give the title compound (0.052 g, 61%) as a White 
amorphous solid. MS found: (M+H)+=405. 

Example 9 

6-[({4-[(2-methyl-4-quinolinyl)methoxy] 
phenyl}thi0)II1ethy1]-2,4(1H,3H)-pyrimidinedione 

Tri?uoroacetate 

[0306] (9a) Cesium carbonate (1.95 g, 6.0 mmol) Was 
added to a solution of (6-chloromethyl)uracil (0.32 g, 2.0 
mmol) and 4-mercaptophenol (0.25 g, 2.0 mmol) in DMSO 
(3 ml) under a nitrogen atmosphere at room temperature. 
The reaction Was stirred for 1.5 h, diluted With Water and pH 
adjusted to pH=8 With TFA. The aqueous layer Was 
extracted With ethyl acetate (3><). The combined organic 
layer Was Washed With brine, dried over magnesium sulfate 
and concentrated in vacuo to the crude product. The product 
Was puri?ed by HPLC on a C-18 column eluting With an 
acetonitrile: Water: TFA gradient to give 5 -{[(4-hydroxyphe 
nyl)thio]methyl}-2,4(1H,3H)-pyrimidinedione (0.314 g, 
63%) as a White amorphous solid. MS found: (M+H)+=251. 

[0307] (9b) Cesium carbonate (0.25 g, 0.77 mmol) Was 
added to a solution of 5-{[(4-hydroxyphenyl)thio]methyl} 

2,4 (1H,3H)-pyrimidinedione (0.05 g, 0.2 mmol) from Step 
(9a) and 4-chloromethyl-2-methylquinoline (0.05 g, 0.26 
mmol) in DMSO (1 ml) under a nitrogen atmosphere at 
room temperature. The reaction Was stirred for 5 h, Was 

concentrated in vacuo and puri?ed by HPLC on a C-18 
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column eluting With an acetonitrile: Water: TFA gradient to 
give the title compound (0.024 g, 23%) as a White amor 
phous solid. MS found: (M+H)+=406. 

Example 10 

6-[({4-[(2-methyl-4-quinolinyl)methoxy] 
phenyl}sulfonyl)methyl]-2,4 (1H,3H)-pyrimidinedi 

one Tri?uoroacetate 

[0308] Oxone® (0.56 g, 0.92 mmol) dissolved in Water 
(1.5 ml) Was added to a suspension of 6-[({4-[(2-methyl-4 
quinolinyl)methoxy]phenyl}thio)methyl]-2,4 (1H,3H)-pyri 
midinedione tri?uoroacetate (0.060 g, 0.116 mmol) from 
step (9b) in methanol (3 ml) at 0° C. The reaction Was stirred 
for 1.5 h and then alloWed to Warm to room temperature and 
stirred an additional 3.5 h. The reaction Was concentrated in 
vacuo to remove the methanol, then Was neutraliZed With 1 
N NaOH. The aqueous layer Was extracted With ethyl acetate 
(3><). The combined organic layer Was dried over magne 
sium sulfate, concentrated in vacuo and puri?ed by HPLC 
on a C-18 column eluting With an acetonitrile: Water: TFA 

gradient to give the title compound (0.025 g, 39%) as a White 
amorphous solid. MS found: (M+H)+=438. 

Example 11 

N-[(2,4-dioxo-1 ,2,3,4-tetrahydro-5-pyrimidinyl)m 
ethyl]-4-[(2-methyl-4-quinolinyl)methoxy]benZene 

sulfonamide Tri?uoroacetate 

[0309] (11a) A mixture of uracil (3.6 g, 32.1 mmol), 
formaldehyde (37% in Water) (3.25 ml), KOH (1.4 g, 25 
mmol) in Water (45 ml) Was stirred at 50° C. for 20 h. The 
reaction Was acidi?ed With 1 N HCl to give a White 
precipitate. The solids Were collected dried under vacuum to 
give the 5-(hydroxymethyl)-2,4(1H,3H)-pyrimidinedione 
(2.01 g, 44%) as a White solid. 

[0310] (11b) Thionyl chloride ((10 ml) Was added to a 
suspension of 5-(hydroxymethyl)-2,4(1H,3H)-pyrim 
idinedione (0.60 g, 4.2 mmol)from step (11a) in dioxane (15 
ml). The reaction Was heated to re?ux for 4 h, alloWed to 
cool, and concentrated in vacuo to give the 5-(chlorom 
ethyl)-2,4 (1H,3H)-pyrimidinedione (0.62 g, 100%) as a 
yelloW solid. 

[0311] (11c) Sodium aZide (0.6 g, 9.34 mmol) Was added 
to a solution of 5-(chloromethyl)-2,4(1H,3H)-pyrimidinedi 
one (0.3 g, 1.67 mmol) in DMSO (5 ml) under nitrogen at 
room temperature. The reaction Was stirred for 2 h then 
partitioned betWeen ethyl acetate and Water. The organic 
layer Was Washed With brine, dried over magnesium sulfate 
and concentrated to give the 5-(aZidomethyl)-2,4(1H,3H) 
pyrimidinedione (0.275 g, 98%) as a yelloW solid. 

[0312] (11d) The solution of 5-(aZidomethyl)-2,4(1H,3H) 
pyrimidinedione (0.275 g, 1.64 mmol) in ethanol: Water 
(25:5 ml) Was degassed With nitrogen, palladium on carbon 
(5%) Was added, reaction Was charged With hydrogen (55 
PSI) and shaken for 2 h. The reaction Was ?ltered and 
concentrated to give the 5-(aminome.thyl)-2,4(1H,3H)-py 
rimidinedione (0.20 g, 85%) as a solid. MS found: (M+H)+= 
142. 
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[0313] (11e) Following a procedure analogous to that used 
in example (2c), but using 5-(aminomethyl)-2,4(1H,3H) 
pyrimidinedione from step (11d), the product Was prepared 
and puri?ed by HPLC on a C-18 column eluting With an 
acetonitrile: Water: TFA gradient to give the title compound 
(0.0035 g, 4%) as a White amorphous solid. MS found: 

(M+H)+=453. 

Example 12 

N-[(2,4-dioxo-1 ,2,3,4-tetrahydro-5-pyrimidinyl)m 
ethyl]-4-[(2-methyl-4-quinolinyl)methoxy]benZa 

mide tri?uoroacetate 

[0314] FolloWing a procedure analogous to that used in 
(2c), but using 4-[(2-methyl-4-quinolinyl)methoxy]benZoyl 
chloride and 5-aminomethyluracil from step (11d), the prod 
uct Was prepared and puri?ed by HPLC on a C-18 column 
eluting With an acetonitrile: Water: TFA gradient to give the 
title compound (0.0095 g, 13%) as a White amorphous solid. 
MS found: (M+H)+=417. 

Example 13 

6-({4-[(2-methyl-4-quinolinyl)methoxy] 
phenyl}thio)-2,4(1H,3H)-pyrimidinedione Tri?uoro 

acetate 

[0315] (13a) A mixture of 4-chlorouracil (0.87 g, 6.0 
mmol), 4-mercaptophenol(0.834 g, 6.6 mmol) and KOH 
(0.435 g, 6.6 mmol) in ethanol (36 ml) Was heated to re?ux 
for 24 h. The reaction Was alloWed to cool, Was concentrated 

in vacuo, and acidi?ed With 1 n HCl. The solids Were 

collected, Washed With Water and dried to give 6-[(4-hy 
droxyphenyl)thio]-2,4(1H,3H)-pyrimidinedione (1.1 g, 
80%) as a White solid. 

[0316] (13b) FolloWing a procedure analogous to that used 
in example (9b), but using the 6-[(4-hydroxyphenyl)thio] 
2,4(1H,3H)-pyrimidinedione (0.20 g, 0.85 mmol) from Step 
(13a) and 4-chloromethyl-2-methylquinoline (0.18 g, 0.98 
mmol), the product Was prepared and puri?ed by HPLC on 
a C-18 column eluting With an acetonitrile: Water: TFA 

gradient to give the title compound(0.119 g, 28%) as a White 
amorphous solid. MS found: (M+H)+=392. 

Example 14 

N-(2,4-dioxo-1,2,3,4-tetrahydro-5-pyrimidinyl)-4 
phenoxybenZenesulfonamide 

[0317] FolloWing a procedure analogous to that used in 
(2c), but using 4-phenoxybenZenesulphonyl chloride and 
5-aminouracil, the product Was prepared and puri?ed by 
HPLC on a C-18 column eluting With an acetonitrile: Water: 

TFA gradient to give the title compound (0.085 g, 30%) as 
a White amorphous solid. MS found: (M—H)+=358. 

[0318] Tables 1-3 beloW provide representative Examples, 
the synthesis of Which is described above, of the compounds 
of the present invention. 
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TABLE 1 

MS 
Ex R1 W—U—X—Y Z [M + H] 

2 H —NHSO2— 1,4-phenylene 439 
3 H —NHSO2— 2,6-naphthylene 489 
4 NH2 —NHSO2— 1,4-phenylene 454 
5 H —OSO2— 1,4-phenylene 440 
6 H —NHCO— 1,4-phenylene 403 
9 H —CH2S— 1,4-phenylene 406 

10 H —CH2SO2— 1,4-phenylene 438 
11 H —CH2NHSO2— 1,4-phenylene 453 
12 H —CH2NHCO— 1,4-phenylene 417 
13 H —S— 1,4-phenylene 392 

[0319] 

TABLE 2 

0 g 

\I/ /IN 
HN U Y O 

/ W \X/ \Z/ \ 

0 

MS 
Ex W—U—X—Y Z [M + H] 

7 —NHSO2— 1,4-phenylene 441 
8 —NHCO— 1,4-phenylene 405 

[0320] 

TABLE 3 

Utility 

[0321] The compounds of formula I are expected to pos 
sess matrix metalloproteinase and/or aggrecanase and/or 
TNF-ot inhibitory activity. The MMP inhibitory activity of 
the compounds of the present invention is demonstrated 
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using assays of MMP activity, for example, using the assay 
described below for assaying inhibitors of MMP activity. 
The compounds of the present invention are expected to be 
bioavailable in vivo as demonstrated, for example, using the 
ex vivo assay described beloW. The compounds of formula 
I are expected to have the ability to suppress/inhibit cartilage 
degradation in vivo, for example, as demonstrated using the 
animal model of acute cartilage degradation described 
beloW. 

[0322] The compounds provided by this invention should 
also be useful as standards and reagents in determining the 
ability of a potential pharmaceutical to inhibit MPs. These 
Would be provided in commercial kits comprising a com 
pound of this invention. 

[0323] Metalloproteinases have also been implicated in 
the degradation of basement membranes to alloW in?ltration 
of cancer cells into the circulation and subsequent penetra 
tion into other tissues leading to tumor metastasis (Stetler 
Stevenson, Cancer and Metastasis RevieWs, 9, 289-303, 
1990). The compounds of the present invention should be 
useful for the prevention and treatment of invasive tumors 
by inhibition of this aspect of metastasis. 

[0324] The compounds of the present invention should 
also have utility for the prevention and treatment of osteope 
nia associated With matrix metalloproteinase-mediated 
breakdown of cartilage and bone that occurs in osteoporosis 
patients. 
[0325] Compounds that inhibit the production or action of 
TACE and/or Aggrecanase and/or MMP’s are potentially 
useful for the treatment or prophylaxis of various in?am 
matory, infectious, immunological or malignant diseases or 
conditions. Thus, the present invention relates to a method 
of treating various in?ammatory, infectious, immunological 
or malignant diseases. These include acute infection, acute 
phase response, age related macular degeneration, alcoholic 
liver disease, allergy, allergic asthma, anorexia, aneurism, 
aortic aneurism, asthma, atherosclerosis, atopic dermatitis, 
autoimmune disease, autoimmune hepatitis, Bechet’s dis 
ease, cachexia (including cachexia resulting from cancer or 
HIV), calcium pyrophosphate dihydrate deposition disease, 
cardiovascular effects, chronic fatigue syndrome, chronic 
obstruction pulmonary disease, coagulation, congestive 
heart failure, corneal ulceration, Crohn’s disease, entero 
pathic arthropathy (including in?ammatory boWl disease), 
Felty’s syndrome, fever, ?bromyalgia syndrome, ?brotic 
disease, gingivitis, glucocorticoid WithdraWal syndrome, 
gout, graft versus host disease, hemorrhage, HIV infection, 
hyperoxic alveolar injury, infectious arthritis, in?ammation, 
intermittent hydrarthrosis, Lyme disease, meningitis, mul 
tiple sclerosis, myasthenia gravis, mycobacterial infection, 
neovascular glaucoma, osteoarthritis, pelvic in?ammatory 
disease, periodontitis, polymyositis/dermatomyositis, post 
ischaemic reperfusion injury, post-radiation asthenia, pso 
riasis, psoriatic arthritis, pulmonary emphysema, pydo 
derma gangrenosum, relapsing polychondritis, Reiter’s 
syndrome, rheumatic fever, rheumatoid arthritis (including 
juvenile rheumatoid arthritis and adult rheumatoid arthritis), 
sarcoidosis, scleroderma, sepsis syndrome, Still’s disease, 
shock, Sjogren’s syndrome, skin in?ammatory diseases, 
solid tumor groWth and tumor invasion by secondary 
metastases, spondylitis, stroke, systemic lupus erythemato 
sus, ulcerative colitis, uveitis, vasculitis, and Wegener’s 
granulomatosis. 
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[0326] Some compounds of the present invention have 
been shoWn to inhibit TNF production in lipopolysacharride 
stimulated mice, for example, using the assay for TNF 
induction in mice and in human Whole blood as described 
beloW. 

[0327] Some compounds of the present invention have 
been shoWn to inhibit aggrecanase, a key enZyme in carti 
lage breakdoWn, as determined by the aggrecanase assay 
described beloW. 

[0328] The compounds of the present invention can be 
administered alone or in combination With one or more 

additional anti-in?ammatory agents. These agents include, 
but are not limited to, selective COX-2 inhibitors, interleu 
kin-1 antagonists, dihydroorotate synthase inhibitors, p38 
MAP kinase inhibitors, TNF-ot inhibitors, and TNF-ot 
sequestration agents. 
[0329] By “administered in combination” or “combination 
therapy” it is meant that a compound of the present invention 
and one or more additional therapeutic agents are adminis 
tered concurrently to the mammal being treated. When 
administered in combination each component may be 
administered at the same time or sequentially in any order at 
different points in time. Thus, each component may be 
administered separately but suf?ciently closely in time so as 
to provide the desired therapeutic effect. 

[0330] The term selective COX-2 inhibitors, as used 
herein, denote agents that selectively inhibit COX-2 func 
tion. Such agents include, but are not limited to, celecoxib 
(Celebrex®), rofecoxib (Vioxx®), meloxicam (Movicox®) 
etoricoxib, and valdecoxib. 

[0331] TNF-ot sequestration agents that may be used in 
combination With the compounds of this invention, are 
TNF-ot binding proteins or anti-TNF-ot antibodies. These 
agents include, but are not limited to, etanercept (Enbrel®), 
in?iximab (Remicade®), adalimumab (D2E7), CDP-571 
(Humicade®), and CDP-870. 
[0332] Other anti-in?ammatory agents that may be used in 
combination With the compounds of this invention, include, 
but are not limited to, methotrexate, interleukin-1 antago 
nists (e.g., anakinra (Kineret®)), dihydroorotate synthase 
inhibitors (e.g., le?unomide (Arava®)), and p38 MAP 
kinase inhibitors. 

[0333] Administration of the compounds of the present 
invention in combination With such additional therapeutic 
agent, may afford an e?icacy advantage over the compounds 
and agents alone, and may do so While permitting the use of 
loWer doses of each. A loWer dosage minimiZes the potential 
of side effects, thereby providing an increased margin of 
safety. 
[0334] The compounds of the present invention can be 
used for making a coating on an implantable medical device, 
more particularly, on a stent, is particularly advantageous in 
reducing the restinosis or thrombosis associated With intro 
duction of the stent into the mammalian body. 

[0335] Besides the TACE inhibitor, one or more additional 
therapeutic agents may be incorporated into the stent coating 
to provide an additive or synergistic therapeutic advantage. 
For example, such additional therapeutic agents include, but 
not limited to: antiproliferative/antimitotic agents including 
natural 12 products such as vinca alkaloids (i.e., vinblastine, 
vincristine, and vinorelbine), paclitaxel, epidipodophyllo 
toxins (i.e., etoposide, teniposide), antibiotics (dactinomycin 
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