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(57) ABSTRACT 

Thus the present invention describes diagnostic agents com 
prising a diagnostic metal and a compound, Wherein the 
compound comprises: 1-10 targeting moieties; a chelator; 
and 0-1 linking groups betWeen the targeting moiety and 
chelator; Wherein the targeting moiety is a matrix metallo 
proteinase inhibitor; and Wherein the chelator is capable of 
conjugating to the diagnostic metal. The present invention 
also provides novel compositions of the compounds of the 
invention, kits, and their uses in diagnosis of diseases 
associated With MMPs. 
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MATRIX METALLOPROTEINASE INHIBITORS 

FIELD OF THE INVENTION 

[0001] The present invention provides novel compounds 
useful for the diagnosis of cardiovascular pathologies asso 
ciated With extracellular matrix degradation, such as athero 
sclerosis, heart failure, and restenosis, methods of imaging 
these pathologies in a patient, and pharmaceutical compo 
sitions comprising the compounds. The pharmaceuticals are 
comprised of a targeting moiety that inhibits a matrix 
metalloproteinase that is expressed in these pathologies, an 
optional linking group, and a diagnostically effective image 
able moiety. The imageable moiety is a gamma ray or 
positron emitting radioisotope, a magnetic resonance imag 
ing contrast agent, an X-ray contrast agent, or an ultrasound 
contrast agent. 

BACKGROUND OF THE INVENTION 

[0002] The ability to detect increased levels of matrix 
metalloproteinases (MMPs) in the heart Would be extremely 
useful for the detection of tissue degradation Which occurs 
in many heart conditions. The composition and vulnerability 
of atheromatous plaque in the coronary arteries has recently 
been recogniZed as a key determinant in thrombus-mediated 
acute coronary events, such as unstable angina, myocardial 
infarction and death (Falk E, Shah P K and Fuster V; 
Circulation 1995; 92: 657-671). Among the many compo 
nents involved in the in?ammatory atheromatous plaque are 
macrophages Which secrete the matrix metalloproteinases 
(Davies M J; Circulation 1996; 94: 2013-2020). The MMPs 
are a family of enZymes Which specialiZe in the cleavage of 
the usually protease-resistant ?brillar extracellular matrix 
components of the heart, such as collagen. These extracel 
lular matrix proteins confer strength to the ?brous cap of 
atheroma (Libby P, Circulation 1995; 91: 2844-2850). 

[0003] Macrophages Which accumulate in areas of in?am 
mation such as atherosclerotic plaques release these MMPs 
Which degrade connective tissue matrix proteins (Falk, 
1995). In fact, studies have demonstrated that both the 
metalloproteinases and their mRNA are present in athero 
sclerotic plaques (Coker M L, Thomas C V, Clair M J, et al.; 
Am. J. Physiol. 1998; 274:H1516-1523; Dollery C M, 
McEWan J R, Henney A., et al.; Circ. Res. 1995; 77:863 
868; Henney A., Wakeley P., Davies M., et al.; Proc Natl 
Acad Sci 1991; 88:8154-8158), particularly in the vulner 
able regions of human atherosclerotic plaques (Galis Z, 
Sukhova G, Lark M. and Libby P.; J Clin Invest. 1994; 94: 
2493-2503). Amongst the metalloproteinases that may be 
released by macrophages present at the site of human 
atheroma are interstitial collagenase (MMP-1), gelatinasesA 
and B (MMP-2 and MMP-9, respectively) and stromelysin 
(MMP-3 Moreno P R, Falk E., Palacious I F et al.; Circu 
lation 1994; 90: 775-778). Although all MMPs may be 
elevated at the site of human atheroma, it has been suggested 
that gelatinase B may be one of the most prevalent MMPs 
in the plaque because it can be expressed by virtually all 
activated macrophages (BroWn D., Hibbs M, Kerney M., et 
al.; Circulation 1995; 91: 2125-2131). The MMP-9 has also 
been shoWn to be more prevalent in atherectomy material 
from unstable angina relative to stable angina patients 
(BroWn, 1995). 
[0004] The left ventricular extracellular matrix, containing 
a variety of collagens and elastin, are also proposed to 
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participate in the maintenance of left ventricle (LV) geom 
etry. Therefore, alterations in these extracellular components 
of the myocardium may in?uence LV function and be a 
marker of progressive changes associated With LV degen 
eration and ultimately heart failure (Coker, 1998). 

[0005] In the situation of congestive heart failure (CHF), 
the relationship of CHF state to MMP activity in the LV 
remains someWhat unclear, at least in the clinical setting. In 
pre-clinical models of CHF, hoWever, the functional changes 
in the LV have been correlated With increased MMP activity. 
For example, in a pig model of CHF, the decrease in LV 
function Was observed to coincide With a marked increase in 

MMP-1 (~300%), MMP-2 (~200%), and MMP-3 (500%) 
(Coker, 1998). Moderate ischemia and reperfusion in a pig 
model has been demonstrated to selectively activate MMP-9 
(Lu L, et al., Circulation, 1999, 100 Suppl. 1, I-12). Simi 
larly in a dog model of CHF the levels of gelatinases (e.g. 
MMP-2 and MMP-9) Were found to be elevated in severe 
heart failure (Armstrong PW, Moe G W, et al., Can J Cardiol 
1994; 10: 214-220). The levels of MMP-2 and MT1-MMP 
(membrane type MMP, MMP-14) Were found to be 
increased in biopsy samples of human myocytes from 
patients suffering from dilated cardiomyopathy (Bond B R, 
et al., Circulation, 1999, 100 Suppl. 1, I-12). 

[0006] Ahrens, et al. US. Pat. No. 5,674,754 discloses 
methods for the detection of Matrix Metallo-Proteinase No. 
9, using antibodies Which selectively recogniZe pro-MMP-9 
and complexes of pro-MMP-9 With tissue inhibitor of matrix 
metallo proteinase-1 (TIMP-1), With no substantial binding 
to active MMP-9. Venkatesan, et al. US. Pat. No. 6,172,057 
discloses non-peptide inhibitors of matrix metalloprotein 
ases (MMPs) and TNF-.alpha. converting enZyme (TACE) 
for the treatment of arthritis, tumor metastasis, tissue ulcer 
ation, abnormal Wound healing, periodontal disease, bone 
disease, diabetes (insulin resistance) and HIV infection. 

[0007] Pathologically, MMPs have been identi?ed as asso 
ciated With several disease states. For example, anomalous 
MMP-2 levels have been detected in lung cancer patients, 
Where it Was observed that serum MMP-2 levels Were 
signi?cantly elevated in stage 1V disease and in those 
patients With distant metastases as compared to normal sera 
values (Garbisa et al., 1992, Cancer Res., 53: 4548, incor 
porated herein by reference.). Also, it Was observed that 
plasma levels of MMP-9 Were elevated in patients With 
colon and breast cancer (Zucker et al., 1993, Cancer Res. 53: 
140 incorporated herein by reference). 

[0008] Elevated levels of stromelysin (MMP-3) and inter 
stitial collagenase (MMP-1) have been noted in synovial 
?uid derived from rheumatoid arthritis patients as compared 
to post-traumatic knee injury (Walakovits et al., 1992, Arth. 
Rheum., 35: 35) incorporated herein by reference. Increased 
levels of mRNA expression for collagenase type I (MMP-1) 
and collagenase type IV (MMP-2) have been shoWn to be 
increased in ulcerative colitis as compared to Crohn’s dis 
ease and controls (Matthes et al., 1992, Gastroenterology, 
Abstract 661, incorporated herein by reference). Furthrmore, 
Anthony et al., 1992, Gastroenterology, Abstract 591, dem 
onstrated increased immuno-histochemical expression of the 
gelatinase antigen in a rabbit model of chronic in?ammatory 
colitis. 

[0009] It has been shoWn that the gelatinase MMPs are 
most intimately involved With the groWth and spread of 
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tumors. It is known that the level of expression of gelatinase 
is elevated in malignancies, and that gelatinase can degrade 
the basement membrane Which leads to tumor metastasis. 
Angiogenesis, required for the groWth of solid tumors, has 
also recently been shoWn to have a gelatinase component to 
its pathology. Furthermore, there is evidence to suggest that 
gelatinase is involved in plaque rupture associated With 
atherosclerosis. Other conditions mediated by MMPs are 
restenosis, MMP-mediated osteopenias, in?ammatory dis 
eases of the central nervous system, skin aging, tumor 
groWth, osteoarthritis, rheumatoid arthritis, septic arthritis, 
corneal ulceration, abnormal Wound healing, bone disease, 
proteinuria, aneurysmal aortic disease, degenerative carti 
lage loss folloWing traumatic joint injury, demyelinating 
diseases of the nervous system, cirrhosis of the liver, glom 
erular disease of the kidney, premature rupture of fetal 
membranes, in?ammatory boWel disease, periodontal dis 
ease, age related macular degeneration, diabetic retinopathy, 
proliferative vitreoretinopathy, retinopathy of prematurity, 
ocular in?ammation, keratoconus, Sjogren’s syndrome, 
myopia, ocular tumors, ocular angiogenesis/neo-vascular 
iZation and corneal graft rejection. For recent revieWs, see: 
(1) Recent Advances in Matrix Metalloproteinase Inhibitor 
Research, R. P. Beckett, A. H. Davidson, A. H. Drummond, 
P. Huxley and M. Whittaker, Research Focus, Vol. 1, 16-26, 
(1996), (2) Curr. Opin. Ther. Patents (1994) 4(1): 7-16, (3) 
Curr. Medicinal Chem. (1995) 2: 743-762, (4) Exp. Opin. 
Ther. Patents (1995) 5(2): 1087-110, (5) Exp. Opin. Ther. 
Patents (1995) 5(12): 1287-1196, all of Which are incorpo 
rated herein by reference. 

[0010] Therefore, the present imaging agents targeted to 
one or more MMP’s Would be very useful for detecting and 
monitoring the degree of extracellular matrix degradation in 
CHF, atherosclerosis and other degradative disease pro 
cesses. These imaging agents, containing a ligand directed at 
one or more MMP’s (e.g. MMP-1, MMP-2, MMP-3, MMP 
9), Will localiZe a diagnostic imaging probe to the site of 
pathology for the purpose of non-invasive imaging of these 
diseases. The imaging agent may be a MMP inhibitor linked 
to radioisotopes Which are knoWn to be useful for imaging 
by gamma scintigraphy or positron emission tomography 
(PET). Alternatively, the MMP targeting ligand could be 
bound to a single or multiple chelator moieties for attach 
ment of one or more paramagnetic metal atoms, Which 
Would cause a local change in magnetic properties, such as 
relaxivity or susceptibility, at the site of tissue damage, 
Which could then be imaged With magnetic resonance imag 
ing systems. Alternatively, the MMP inhibitor can be bound 
to a phospholipid or polymer material Which Would be used 
to encapsulate/stabilize microspheres of gas Which Would be 
detectable by ultrasound imaging folloWing localiZation at 
the site of tissue injury. 

[0011] Therefore, imaging agents based on MMP inhibi 
tors Would be extremely useful in the detection, staging and 
monitoring of cardiovascular diseases such as atherosclero 
sis (especially unstable arterial plaque) and various cardi 
omyopathies including congestive heart failure. Compounds 
of the present invention, Which localiZe in areas of MMP 
activity in the heart, Will alloW detection and localiZation of 
these cardiac diseases Which are associated With altered 
MMP levels relative to normal myocardial tissue. 

[0012] These imaging agents, Whether for gamma scintig 
raphy, positron emission tomography, MRI, ultrasound or 
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x-ray image enhancement, have utility to detect and monitor 
changes in cardiovascular diseases over time. Since the 
degree of overexpression of MMPs is related to the degra 
dation of cardiac or vascular tissue (Rohde L E, AikaWa M, 
Cheng G C, et al., JACC 1999; 33: 835-842) it is possible 
to assess the severity and current activity of cardiovascular 
disease lesions (i.e. plaques) by quantitating the degree of 
localiZation of these imaging agents at the diseased sites of 
interest. Moreover, With these imaging agents it is possible 
to monitor changes in MMP activity associated With the 
institution of pharmaceutical therapies Which sloW the pro 
gression or cause a reversal of atheroschlerotic changes in 
the vascular system or a reversal of myocardial degradation 
associated With congestive heart failure. 

[0013] Therefore, it can be appreciated that the imaging of 
MMPs in the heart Would be generally useful for the 
detection, localiZation and monitoring the progression/re 
gression of a variety of cardiac diseases Which are associated 
With alterations in the MMP content of cardiac tissues. 

SUMMARY OF THE INVENTION 

[0014] It is one object of the present invention to provide 
imaging agents for cardiovascular pathologies associated 
With extracellular matrix degradation, such as atherosclero 
sis, heart failure, and restenosis, comprised of matrix met 
alloproteinase inhibiting compounds conjugated to an 
imageable moiety, such as a gamma ray or positron emitting 
radioisotope, a magnetic resonance imaging contrast agent, 
an X-ray contrast agent, or an ultrasound contrast agent. 

[0015] Another aspect of the present invention are diag 
nostic kits for the preparation of radiopharmaceuticals useful 
as imaging agents for cardiovascular pathologies associated 
With extracellular matrix degradation, such as atherosclero 
sis, heart failure, and restenosis. Diagnostic kits of the 
present invention comprise one or more vials containing the 
sterile, non-pyrogenic, formulation comprised of a prede 
termined amount of a reagent of the present invention, and 
optionally other components such as one or tWo ancillary 
ligands, reducing agents, transfer ligands, buffers, lyo 
philiZation aids, stabiliZation aids, solubiliZation aids and 
bacteriostats. The inclusion of one or more optional com 
ponents in the formulation Will frequently improve the ease 
of synthesis of the radiopharmaceutical by the practicing end 
user, the ease of manufacturing the kit, the shelf-life of the 
kit, or the stability and shelf-life of the radiopharmaceutical. 
The inclusion of one or tWo ancillary ligands is required for 
diagnostic kits comprising reagent comprising a hydraZine 
or hydraZone bonding moiety. The one or more vials that 
contain all or part of the formulation can independently be 
in the form of a sterile solution or a lyophiliZed solid. 

[0016] Another aspect of the present invention contem 
plates a method of imaging cardiovascular pathologies asso 
ciated With extracellular matrix degradation, such as athero 
sclerosis, heart failure, and restenosis in a patient involving: 
(1) synthesiZing a diagnostic radiopharmaceutical of the 
present invention, using a reagent of the present invention, 
capable of localiZing at the loci of the cardiovascular pathol 
ogy; (2) administering said radiopharmaceutical to a patient 
by injection or infusion; (3) imaging the patient using planar 
or SPECT gamma scintigraphy, or positron emission tomog 
raphy. 
[0017] Another aspect of the present invention contem 
plates a method of imaging cardiovascular pathologies asso 
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ciated With extracellular matrix degradation, such as athero 
sclerosis, heart failure, and restenosis in a patient involving: 
(1) administering a paramagnetic metallopharmaceutical of 
the present invention capable of localiZing the loci of the 
cardiovascular pathology to a patient by injection or infu 
sion; and (2) imaging the patient using magnetic resonance 
imaging. 
[0018] Another aspect of the present invention contem 
plates a method of imaging cardiovascular pathologies asso 
ciated With extracellular matrix degradation, such as athero 
sclerosis, heart failure, and restenosis in a patient involving: 
(1) administering a X-ray contrast agent of the present 
invention capable of localiZing in tumors to a patient by 
injection or infusion; and (2) imaging the patient using 
X-ray computed tomography. 

[0019] Another aspect of the present invention contem 
plates a method of imaging cardiovascular pathologies asso 
ciated With extracellular matrix degradation, such as athero 
sclerosis, heart failure, and restenosis in a patient involving: 
(1) administering a ultrasound contrast agent of the present 
invention capable of localiZing in tumors to a patient by 
injection or infusion; and (2) imaging the patient using 
sonography. 

DETAILED DESCRIPTION 

[0020] Thus the present invention includes the folloWing 
embodiments: 

[0021] (1) A diagnostic agent comprising a diagnostic 
metal and a compound, Wherein the compound comprises: 

[0022] 

[0023] 

i) 1-10 targeting moieties; 

ii) a chelator; and 

[0024] iii) 0-1 linking groups betWeen the targeting 
moiety and chelator; 

[0025] Wherein the targeting moiety is a matrix metal 
loproteinase inhibitor; and 

[0026] Wherein the chelator is capable of conjugating to 
the diagnostic metal. 

[0027] (2) Adiagnostic agent according to embodiment 1, 
Wherein the targeting moiety is a matrix metalloproteinase 
inhibitor having an inhibitory constant K of <1000 nM. 

[0028] (3) Adiagnostic agent according to any of embodi 
ments 1-2, Wherein the targeting moiety is a matrix metal 
loproteinase inhibitor having an inhibitory constant K of 
<100 nM. 

[0029] (4) Adiagnostic agent according to any of embodi 
ments 1-3, comprising 1-5 targeting moieties. 

[0030] Adiagnostic agent according to any of embodi 
ments 1-4, comprising one targeting moiety. 

[0031] (6) A diagnostic agent any of embodiments 1-5, 
Wherein the targeting moiety is an inhibitor of one or more 
matrix metalloproteinases selected from the group consist 
ing of MMP-1, MMP-2, MMP-3, MMP-9, and MMP-14. 

[0032] (7) A diagnostic agent of any one of embodiments 
1-6, Wherein the targeting moiety is an inhibitor of one or 
more matrix metalloproteinases selected from the group 
consisting of MMP-2, MMP-9, and MMP-14. 
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[0033] (8) A diagnostic agent according to any one of 
embodiments 1-7 Wherein the targeting moiety is a matrix 
metalloproteinase inhibitor of the formulae (Ia) or (Ib): 

RHN 

NR10R11; Wherein, 

H R9’ 
R9 

[0034] R1 is independently OH or —CH2SH; 

[0035] R1 is independently selected at each occurrence 
from the group: H, OH, CL3 alkyl, C2_3 alkenyl, C2_3 
alkynyl, and heterocycle-S—CH2—; 

[0036] R2 is independently CL2O alkyl; 

[0037] X is independently C=O or S02, provided When 
X is C=O, R3 is 

R4 

[0038] and When X is S02, R3 is independently selected 
from the group: aryl substituted With 0-2 R6, and heterocycle 
substituted With 0-2 R6; 

[0039] R4 is independently selected at each occurrence 
from the group: C1_6 alkyl, phenyl, and benZyl; 

[0040] R5 is independently at each occurrence from the 
group: NH(C1_6 alkyl), NH-phenyl, and NH-hetero 
cycle; Wherein said alkyl, phenyl and heterocycle 
groups are optionally substituted With a bond to the 
linking group or a bond to the chelator; 

[0041] R6 is independently aryloxy substituted With 0-3 
R7; 

[0042] R7 is independently halogen or methoxy; 

[0043] or alternatively, 

[0044] R1 and R4 may be taken together to form a 
bridging group of the formula —(CH2)3—O-phenyl 
CH2—, optionally substituted With a bond to the link 
ing group or a bond to the chelator; 

[0045] or alternatively, 

[0046] R1 and R2 may be taken together to form a 
bridging group of the formula —(CH2)3—NH—, 
optionally substituted With a bond to the linking group 
or a bond to the chelator; or 

[0047] R1 and R2 taken together With the nitrogen and 
carbon atom through Which they are attached form a 
C57 atom saturated ring system substituted With one or 
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more substituents selected from the group consisting 
of: a bond to Ln, a bond to Ch, and —C(=O)— 
NR29R3O_ 

[0048] R8 is independently at each occurrence OH or 
phenyl, optionally substituted With a bond to the link 
ing group or a bond to the chelator, provided that When 

R8 is phenyl, R10 is —C(=O)—CR12—NH— 
CH(CH3)—COOH; 

[0049] R9 and R9‘ are independently H, C1_6 alkyl 
optionally substituted With a bond to the linking group 
or a bond to the chelator, or are taken together With the 
carbon atom to Which R9 and R9‘ are attached to form 

a 5-7 atom saturated, partially unsaturated or aromatic 
ring system containing 0-3 heteroatoms selected from 
O, N, SO2 and S, said ring system substituted With R6 
and optionally substituted With a bond to the linking 
group or a bond to the chelator; 

[0050] R10 and R11 are independently H, or CL6 alkyl 
optionally substituted With a bond to the linking group 
or a bond to the chelator, or are taken together With the 
nitrogen atom to Which they are attached to form a 5-7 
atom saturated, partially unsaturated or aromatic ring 
system containing 0-3 heteroatoms selected from O, N, 
SO2 and S, said ring system optionally substituted With 
0-3 R27, a bond to the linking group or a bond to the 

chelator; 

[0051] or alternatively, 

[0052] R9 and R10 are taken together With the carbon 
atom to Which they are attached to form a 5-7 atom 

saturated, partially unsaturated or aromatic ring system 
containing 0-3 heteroatoms selected from O, N, SO2 
and S, said ring system optionally substituted With a 
bond to the linking group or a bond to the chelator; and 

[0053] R12 is independently C1_2O alkyl; 

[0054] R27 is =0, C1-4 alkyl, or phenyl substituted 
With R28; 

[0055] R28 is a phenoXy group substituted With 0-2 
OCH3 groups; 

[0056] R29 and R30 taken together With the nitrogen 
atom through Which they are attached form a C5-7 
atom saturated ring system substituted With R31; and 

[0057] R31 is a benZyloXy group substituted With C1-4 
alkyl. 

[0058] A diagnostic agent according to any one of 
embodiments 1-8 Wherein the targeting moiety is a matrix 
metalloproteinase inhibitor of the formulae (Ia) or (Ib): 

RHN 
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-continued 
O 

NRIORU; Wherein, 
R8— N 

H R9’ 
R9 

[0059] R is OH; 

[0060] R1 is independently selected at each occurrence 
from the group: H, OH, C1_3 alkyl, C2_3 alkenyl, C2_3 
alkynyl, and heterocycle-S—CH2—; 

[0061] R2 is independently C1_6 alkyl; 

[0062] X is C=O; 

[0063] R4 is independently selected at each occurrence 
from the group: C1_6 alkyl, phenyl, and benZyl; 

[0064] R5 is independently at each occurrence from the 
group: NH(C1_6 alkyl), NH-phenyl, and NH-hetero 
cycle; Wherein said alkyl, phenyl and heterocycle 
groups are optionally substituted With a bond to the 
linking group or a bond to the chelator; 

[0065] R6 is independently aryloXy substituted With 0-3 
R7; 

[0066] R7 is independently halogen or methoXy; 

[0067] or alternatively, 

[0068] R1 and R4 may be taken together to form a 
bridging group of the formula —(CH2)3—O-phenyl 
CH2—, optionally substituted With a bond to the link 
ing group or a bond to the chelator; 

[0069] or alternatively, 

[0070] R1 and R2 may be taken together to form a 
bridging group of the formula —(CH2)3—NH—, 
optionally substituted With a bond to the linking group 
or a bond to the chelator; or 

[0071] R1 and R2 taken together With the nitrogen and 
carbon atom through Which they are attached form a 
C57 atom saturated ring system substituted With one or 
more substituents selected from the group consisting 
of: a bond to Ln, a bond to Ch, and —C(=O)— 
NR29R30; 

[0072] R8 is OH; 

[0073] R9 and R9‘ are independently H, CL6 alkyl 
optionally substituted With a bond to the linking group 
or a bond to the chelator, or are taken together With the 
carbon atom to Which R9 and R9‘ are attached to form 
a 5-7 atom saturated, partially unsaturated or aromatic 
ring system containing 0-1 heteroatoms selected from 
O, N, said ring system optionally substituted With a 
bond to the linking group or a bond to the chelator; 

[0074] R10 and R11 are independently H, or C1_6 alkyl 
optionally substituted With a bond to the linking group 
or a bond to the chelator, or are taken together With the 
nitrogen atom to Which they are attached to form a 5-7 
atom saturated, partially unsaturated or aromatic ring 
system containing 0-1 heteroatoms selected from O, N, 
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said ring system optionally substituted With 0-3 R27, a 
bond to the linking group or a bond to the chelator; 

[0075] or alternatively, 

[0076] R9 and R10 are taken together With the carbon 
atom to Which they are attached to form a 5-7 atom 
saturated, partially unsaturated or aromatic ring system 
containing 0-1 heteroatoms selected from O, N, said 
ring system optionally substituted With a bond to the 
linking group or a bond to the chelator; and 

[0077] R12 is independently C1_6 alkyl; 

[0078] R27 is =0, C1-4 alkyl, or phenyl substituted 
With R28; 

[0079] R28 is a phenoXy group substituted With 0-2 
OCH3 groups; 

[0080] R29 and R30 taken together With the nitrogen 
atom through Which they are attached form a C5_7 atom 
saturated ring system substituted With R31; and 

[0081] 
alkyl. 

R31 is a benZyloXy group substituted With C1-4 

[0082] (10). A diagnostic agent according to any one of 
embodiments 1-9 Wherein the targeting moiety is a matrix 
metalloproteinase inhibitor of the formulae (Ia) or (Ib): 

[0083] Wherein: 

[0084] R is —OH; 

[0085] R2 is CL6 alkyl; 

[0086] X is C=O; 

[0087] R3 is 

R4 

R5. 

[0088] R1 and R4 are taken together to form a bridging 
group of formula —(CH2)3—O-phenyl-CH2—; 

[0089] R5 is NH(C1-6alkyl), substituted With a bond to 
the linking group or a bond to the chelator. 

[0090] (11) A diagnostic agent according to any one of 
embodiments 1-10, Wherein: 

[0091] R is —OH; 

0092 R9 is C alk l substituted With a bond to Ln; 1 y 

[0093] R10 and R11 taken together With the nitrogen 
atom to Which they are attached form a 5 atom saturated 
ring system, said right system is substituted With 0-3 
R27, 

[0094] R27 is =0, C1-4 alkyl, or phenyl substituted 
With R28; and 

[0095] R28 is a phenoXy group substituted With 0-2 
OCH3 groups. 

Dec. 29, 2005 

[0096] (12) A diagnostic agent according to any one of 
embodiments 1-11 Wherein the 

[0097] R is —OH; 

[0098] R1 and R2 taken together With the nitrogen and 
carbon atom through Which they are attached form a 
C57 atom saturated ring system substituted With one or 
more substituents selected from the group consisting 
of: a bond to Ln, a bond to Ch, and —C(=O)— 
NR29R3O; 

[0099] R29 and R30 taken together With the nitrogen 
atom through Which they are attached form a C5_7 atom 
saturated ring system substituted With R31; and 

[0100] R31 is a benZyloXy group substituted With C1-4 
alkyl. 

[0101] (13) A diagnostic agent according to any one of 
embodiments 1-12 Wherein the linking group is of the 
formula: 

[0102] W1 and W2 are independently selected at each 
occurrence from the group: O, S, NH, NHC(=O), 
C(=O)NH, NR15C(=O), C(=O)NR15, c(=o), 
c(=o)o, oc(=o), NHC(=S)NH, NHC(=O)NH, 
s02, SOZNH, —(OCH2CH2)76_84, (OCH2CH2)S, 
(CH2CH2O)S,, (OCHZCHZCHQSH, (CHZCHZCHZO), 
and (aa); 

[0103] 
acid; 

aa is independently at each occurrence an amino 

[0104] Z is selected from the group: aryl substituted 
With 0-3 R16, C3_1O cycloalkyl substituted With 0-3 R16, 
and a 5-10 membered heterocyclic ring system con 
taining 1-4 heteroatoms independently selected from N, 
S, and O and substituted With 0-3 R16; 

[0105] R13, R138, R14, R148, and R15 are independently 
selected at each occurrence from the group: H, :0, 
COOH, SO3H, PO3H, C1-C5 alkyl substituted With 0-3 
R16, aryl substituted With 0-3 R16, benZyl substituted 
With 0-3 R16, and C1-C5 alkoXy substituted With 0-3 
R16, NHC(=O)R17, C(=O)NHR17, 
NHC(=O)NHR17, NHR17, R17, and a bond to the 
chelator; 

[0106] R16 is independently selected at each occurrence 
from the group: a bond to the chelator, COOR17, 
C(=O)NHR17, NHC(=O)R17, OH, NHR17, SO3H, 
PO3H, —OPO3H2, —OSO3H, aryl substituted With 0-3 
R17, CL5 alkyl substituted With 0-1 R18, CL5 alkoXy 
substituted With 0-1 R18, and a 5-10 membered hetero 
cyclic ring system containing 1-4 heteroatoms indepen 
dently selected from N, S, and O and substituted With 
0-3 R17; 

[0107] R17 is independently selected at each occurrence 
from the group: H, alkyl substituted With 0-1 R18, aryl 
substituted With 0-1 R18, a 5-10 membered heterocyclic 
ring system containing 1-4 heteroatoms independently 
selected from N, S, and O and substituted With 0-1 R18, 
C3_1O cycloalkyl substituted With 0-1 R18, polyalkylene 
glycol substituted With 0-1 R18, carbohydrate substi 
tuted With 0-1 R18, cyclodeXtrin substituted With 0-1 
R18, amino acid substituted With 0-1 R18, polycarboXy 
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alkyl substituted With 0-1 R18, polyaZaalkyl substituted 
With 0-1 R18, peptide substituted With 0-1 R18, Wherein 
the peptide is comprised of 2-10 amino acids, 3,6-O 
disulfo-B-D-galactopyranosyl, bis(phosphonometh 
yl)glycine, and a bond to the chelator; 

[0108] R18 is a bond to the chelator; 

[0109] k is selected from 0, 1, and 2; 

[0110] h is selected from 0, 1, and 2; 

[0111] h‘ is selected from 0, 1, and 2; 

[0112] g is selected from 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, and 
10; 

[0113 g‘ is selected from 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, and 
10; 

[0114] s is selected from 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, and 
10; 

[0115] s‘ is selected from 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, and 
10; 

[0116] s“ is selected from 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, and 
10; 

[0117] t is selected from 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, and 
10; 

[0118] t‘ is selected from 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, and 
10; 

[0119] X is selected from 0, 1, 2, 3, 4, and 5; and 

[0120] X‘ is selected from 0, 1, 2, 3, 4, and 5. 

[0121] (14) A diagnostic agent according to any one of 
embodiments 1-13 Wherein 

[0122] W1 and W2 are independently selected at each 
occurrence from the group: O, NH, NHC(=O), 
C(=O)NH, NR15C(=O), C(=O)NR15. c(=o), 
c(=o)o, oc(=o), NHC(=S)NH, NHC(=O)NH, 
SO2> —(CH2CH2O)76-84—> (OCH2CH2)S> 
(CH2CH2O)S,, (ocH2cH2cH2)S., (CHZCHZCHZO), 
and (aa); 

[0123] 
acid; 

aa is independently at each occurrence an amino 

[0124] Z is selected from the group: aryl substituted 
With 0-1 R16, C3_1O cycloalkyl substituted With 0-1 R16, 
and a 5-10 membered heterocyclic ring system con 
taining 1-4 heteroatoms independently selected from N, 
S, and O and substituted With 0-1 R16; 

[0125] R13, R138, R14, R148, and R15 are independently 
selected at each occurrence from the group: H, :0, 
COOH, SO3H, C1-C5 alkyl substituted With 0-1 R16, 
aryl substituted With 0-1 R16, benZyl substituted With 
0-1 R16, and CjL-C5 alkoXy substituted With 0-1 R16, 
NHC(=O)R17, C(=O)NHR17, NHC(=O)NHR17, 
NHR17, R17, and a bond to the chelator; 

[0126] k is 0 or 1; 

[0127] s is selected from 0, 1, 2, 3, 4, and 5; 

[0128] s‘ is selected from 0, 1, 2, 3, 4, and 5; 

[0129] s“ is selected from 0, 1, 2, 3, 4, and 5; and 

[0130] t is selected from 0, 1, 2, 3, 4, and 5. 
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[0131] (15) A diagnostic agent according to embodiment 
13 Wherein Wherein: 

[0133] h is 1; 

[0134] g is 3; 

[0135] R13 and R14 are independently H; 

[0136] 
[0137] 
[0138] 
[0139] 
[0140] 
[0141] 

[0142] (16) A diagnostic agent according to embodiment 
13 Wherein 

[0143] 
[0144] 
[0145] 
[0146] 
[0147] 
[0148] 
[0149] 
[0150] 

[0151] (17) A diagnostic agent according to embodiment 
13 Wherein 

[0152] 
[0153] 
[0154] 
[0155] 
[0156] 
[0157] 
[0158] g‘ is 1; 
[0159] R13'‘) and R148 are independently H; or C1-5 alkyl 

substituted With 0-3 R16; 

[0160] R16 is SO3H; 

[0161] W2 is NHC(=O) or NH; 

[0162] h‘ is 1; and 

[0163] X‘ is 2. 

[0164] (18). A diagnostic agent according to embodiment 
13 Wherein 

[0165] 
[0166] 
[0167] 
[0168] 
[0169] 
[0170] 

X is 1; 

k is 0; 

g‘ is 0; 

h‘ is 1; 

W2 is NH; and 

X is 0; 

k is 1; 

Z is aryl substituted With 0-3 R16; 

g‘ is 1; 

W2 is NH; 

R13'‘) and R1421 are independently H; 

h‘ is 1; and 

h is 1; 

g is 2; 

R13 and R14 are independently H; 

X is 1; 

kis 0; 

h is 1; 

g is 3; 

R13 and R14 are independently H; 

k is 0; 
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[0171] X is 1; 

[0174] X‘ is 1. 

[0175] (19) A diagnostic agent according to embodiment 
13 Wherein 

[0176] X is 0; 

[0177] k is 0; 

[0178] g‘ is 3; 

[0179] h‘ is 1; 

[0180] W2 is NH; and 

[0181] X‘ is 1. 

[0182] (20) A diagnostic agent according to embodiment 
13 Wherein 

[0183] X is 0; 

[0184] Z is aryl substituted With 0-3 R16; 

[0185] k is 1; 

[0186] g‘ is 1; 

[0187] R‘BQR14a are independently H; 

[0188] W2 is NHC(=O) or —(OCH2CH2)76_84—; and 

[0189] X‘ is 1. 

[0190] (21) A diagnostic agent according to embodiment 
13 Wherein 

[0191] W1 is C=O; 

[0192] g is 2; 

[0193] R13 and R14 are independently H; 

[0194] k is 0; 

[0195] g‘ is 0; 

[0196] h‘ is 1; 

[0197] W2 is NH; and 

[0198] X‘ is 1. 

[0199] (22) A compound according to embodiment 1 
Wherein the linking group is absent. 

[0200] (23) A diagnostic agent according to any one of 
embodiments 1-22 Wherein the chelator is a metal bonding 
unit having a formula selected from the group: 
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[0201] A1, A2, A3, A4, A5, A6, A7, and A8 are indepen 
dently selected at each occurrence from the group: N, 
NR26, NRlg, NR19R2O, S, SH, —S(Pg), 0, OH, PRlg, 
PR19R2O, —O—P(O)(R21)—O—, P(O)R21R22, a bond 
to the targeting moiety and a bond to the linking group; 

P 15 a 111101 rotectin I‘Oll E1, E2, E3, E4, E5, E6, E7, a 1 E8 are 1e 6 _ 
n n p n 

dently a bond, CH, or a spacer group independently 
selected at each occurrence from the group: CJL-C16 
alkyl substituted With 0-3 R23, aryl substituted With 0-3 
R23, C3_1O cycloalkyl substituted With 0-3 R23, hetero 
cyclo-C1_1O alkyl substituted With 0-3 R23, Wherein the 
heterocyclo group is a 5-10 membered heterocyclic 
ring system containing 1-4 heteroatoms independently 
selected from N, S, and O, C6_1O aryl-CL‘1L0 alkyl sub 
stituted With 0-3 R23, CL1O alkyl-C6_1O aryl-substituted 
With 0-3 R23, and a 5-10 membered heterocyclic ring 
system containing 1-4 heteroatoms independently 
selected from N, S, and O and substituted With 0-3 R23; 

[0204] R19 and R20 are each independently selected 
from the group: a bond to the linking group, a bond to 
the targeting moiety, hydrogen, C1-C1O alkyl substi 
tuted With 0-3 R23, aryl substituted With 0-3 R23, C1_1O 
cycloalkyl substituted With 0-3 R23, heterocyclo-CL1O 
alkyl substituted With 0-3 R23, Wherein the heterocyclo 
group is a 5-10 membered heterocyclic ring system 
containing 1-4 heteroatoms independently selected 
from N, S, and O, C6_1O aryl-CL‘1L0 alkyl substituted 
With 0-3 R23, CMO alkyl-C6_1O aryl-substituted With 0-3 
R23, a 5-10 membered heterocyclic ring system con 
taining 1-4 heteroatoms independently selected from N, 
S, and O and substituted With 0-3 R23, and an electron, 
provided that When one of R19 or R20 is an electron, 
then the other is also an electron; 

[0205] R21 and R22 are each independently selected 
from the group: a bond to the linking group, a bond to 
the targeting moiety, —OH, C1-C1O alkyl substituted 
With 0-3 R23, C1-C1O alkyl substituted With 0-3 R23, 
aryl substituted With 0-3 R23, C3_1O cycloalkyl substi 
tuted With 0-3 R23, heterocyclo-CL1O alkyl substituted 
With 0-3 R23, Wherein the heterocyclo group is a 5-10 
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membered heterocyclic ring system containing 1-4 
heteroatoms independently selected from N, S, and O, 
C6_1O aryl-C1_1O alkyl substituted With 0-3 R23, CMO 
alkyl-C6_1O aryl-substituted With 0-3 R23, and a 5-10 
membered heterocyclic ring system containing 1-4 
heteroatoms independently selected from N, S, and O 
and substituted With 0-3 R23; 

[0206] R23 is independently selected at each occurrence 
from the group: a bond to the linking group, a bond to 
the targeting moiety, :0, F, Cl, Br, I, —CF3, —CN, 
—CO2R24, —C(=O)R24, —C(=O)N(R24)2, —CHO, 
—CH2OR24, —OC(=O)R24, —OC(=O)OR24"‘, 
—OR24, —OC(=O)N(R24)2, —NR25C(=O)R24, 
—NR25C(=O)OR24"‘, —NR25C(=O)N(R24)2, 
—NR25SO2N(R24)2, —NR25SO2R24"‘, —SO3H, 
SO2R24a, —SR24, —S(=O)R24"‘, —SO2N(R24)2, 
—N(R24)2, —NHC(=S)NHR24, =NOR24, NO2, 
—C(=O)NHOR24, —C(=O)NHNR24R24"‘, 
—OCHZCOZH, 2-(1-morpholino)ethoXy, CjL-C5 alkyl, 
CZ-C4 alkenyl, C3-C6 cycloalkyl, C3-C6 cycloalkylm 
ethyl, C2-C6 alkoXyalkyl, aryl substituted With 0-2 R24, 
and a 5-10 membered heterocyclic ring system con 
taining 1-4 heteroatoms independently selected from N, 
S, and O; and 

[0207] Wherein at least one of A1, A2, A3, A4, A5, A6, 
A7, A8 or R23 is a bond to the linking group or targeting 
moiety; 

[0208] R24, R248, and R25 are independently selected at 
each occurrence from the group: a bond to the linking 
group, a bond to the targeting moiety, H, CjL-C6 alkyl, 
phenyl, benZyl, CjL-C6 alkoXy, halide, nitro, cyano, and 
tri?uoromethyl; and 

[0209] R26 is a co-ordinate bond to a metal or a hydra 
Zine protecting group; or a pharmaceutically acceptable 
salt thereof. 

[0210] (24) A diagnostic agent according to any one of 
embodiments 1-23 Wherein: 

[0211] A1, A2, A3, A4, A5, A6, A7, and A8 are indepen 
dently selected at each occurrence from the group: 
NRlg, NR19R2O, S, SH, OH, a bond to the targeting 
moiety and a bond to the linking group; 

[0212] E1, E2, E3, E4, E5, E6, E7, and E8 are indepen 
dently a bond, CH, or a spacer group independently 
selected at each occurrence from the group: C1-C1O 
alkyl substituted With 0-3 R23, aryl substituted With 0-3 
R23, C3_1O cycloalkyl substituted With 0-3 R23, and a 
5-10 membered heterocyclic ring system containing 
1-4 heteroatoms independently selected from N, S, and 
O and substituted With 0-3 R23; 

[0213] Wherein at least one of A1, A2, A3, A4, A5, A6, 
A7, A8 and R23 is a bond to the linking group or the 
targeting moiety; 

[0214] R19, and R20 are each independently selected 
from the group: a bond to the targeting moiety, a bond 
to the linking group, hydrogen, CJL-C1O alkyl substituted 
With 0-3 R23, aryl substituted With 0-3 R23, a 5-10 
membered heterocyclic ring system containing 1-4 
heteroatoms independently selected from N, S, and O 
and substituted With 0-3 R23, and an electron, provided 
that When one of R19 or R20 is an electron, then the 
other is also an electron; 
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[0215] R23 is independently selected at each occurrence 
from the group: a bond to the targeting moiety, a bond 
to the linking group, :0, F, Cl, Br, I, —CF3, —CN, 

[0216] R24, R248, and R25 are independently selected at 
each occurrence from the group: a bond to the linking 
group, H, and CjL-C6 alkyl. 

[0217] (25) A diagnostic agent according to any one of 
embodiments 1-24 Wherein the chelator is of the formula: 

[0218] A1 is a bond to the linking group; 

[0219] A2, A4, and A6 are each N; 

[0220] A3, A5, A7 and A8 are each OH; 

[0221] E1, E2, and E4 are C2 alkyl; 

[0222] E3, E5, E7, and E8 are C2 alkyl substituted With 
01 R23; 

[0223] R23 is =0. 

[0224] (26) A diagnostic agent according to any one of 
embodiments 1-25 Wherein the chelator is of the formula: 

[0225] Ch is 

[0226] Wherein: 

0 7 IS a On to ; 22 A5 ' b d I (ll 

, , are eaC I A A A alld A8 O 

, n r ; A A a d A6 a 6 each 

a > > s 2 Substltuted Ill '13 I15 alld E8 3.16 C alk ' 

With 0-1 R23; 

[0231] E2, and E4, are C2 alkyl; 

[0232] R23 is =0. 
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[0233] (27) A diagnostic agent according to any one of 
embodiments 1-26 Wherein the chelator is of the formula: 

[0235] 
[0236] 
[0237] 

and 

[0238] E5, E6, E7, E8 are each independently C2 alkyl 
substituted With 0-1 R23; 

[0239] R23 is =0. 

[0240] (28) A diagnostic agent according to any one of 
embodiments 1-27 Wherein the chelator is of the formula: 

A5, A6 and A8 are each OH; 

A7 is a bond to Ln; 

E1, E2, E3, E4 are each independently C2 alkyl; 

El_ A2. 

A1 

[0241] A1 is NR”; 
[0242] R26 is a co-ordinate bond to a metal or a hydra 

Zine protecting group; 

[0243] E1 is a bond; 

[0244] A2 is NHRlg; 

[0245] R19 is a heterocycle substituted With R23, the 
heterocycle being selected from pyridine and pyrimi 
dine; 

[0246] R23 is selected from a bond to the linking group, 
C(=O)NHR24 and C(=O)R24; and 

[0247] R24 is a bond to the linking group. 

[0248] (29) A diagnostic agent according to any one of 
embodiments 1-28 Wherein the chelator is of the formula: 

[0249] Wherein: 

[0250] A1 and A5 are each —S(Pg); 

[0251] Pg is a thiol protecting group; 
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[0252] E1 and E4 are C2 alkyl substituted With 0-1 R23; 

[0253] R23 is :0; 

[0254] A2 and A4 are each —NH; 

[0255] E2 is CH2; 

[0256] E3 is CL3 alkyl substituted With 0-1 R23; 

[0257] A3 is a bond to Ln. 

[0258] (30) A diagnostic agent according to any one of 
embodiments 1-29 Wherein the chelator is of the formula: 

[0259] Wherein: 

[0260] A1 is a bond to Ln; 

[0261] E1 is C1, alkyl substituted by R23; 

[0262] 

[0263] 

[0264] 

[0265] 

[0266] 
[0267] E4 and E6 are each independently CL16 alkyl 

substituted With 0-1R23; 

[0268] E5 is C1, alkyl; 

[0269] R21 is —OH; and 

[0270] R23 is =0. 

[0271] (31) Adiagnostic agent according to embodiment 1 
having the formula: 

A2 is NH; 

E2 is C2 alkyl substituted With 0-1R23; 

A3 is —O—P(O)(R21)—O; 

E3 is C1, alkyl; 

A4 and A5 are each —O—; 

Wherein, Q is a compound of Formulae (Ia) or (Ib): 

RHN 

Wherein, 

[0273] R is independently OH or —CHZSH; 

[0274] R1 is independently selected at each occurrence 
from the group: H, OH, C1_3 alkyl, C2_3 alkenyl, C2_3 
alkynyl, and heterocycle-S—CH2—; 
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[0275] R2 is independently CL2O alkyl; 

[0276] X is independently C=O or SO2, provided When 
X is C=O, R3 is 

R4 

[0277] and When X is SO2, R3 is independently selected 
from the group: aryl substituted With 0-2 R6, and heterocycle 
substituted With 0-2 R6; 

0278 R4 is inde endentl selected at each occurrence P y 
from the group: C1_6 alkyl, phenyl, and benZyl; 

[0279] R5 is independently at each occurrence from the 
group: NH(C1_6 alkyl), NH-phenyl, and NH-hetero 
cycle; Wherein said alkyl, phenyl and heterocycle 
groups are optionally substituted With a bond to Ln; 

[0280] R6 is independently aryloXy substituted With 0-3 
R7; 

[0281] R7 is independently halogen or methoXy; 

[0282] or alternatively, 

[0283] R1 and R4 may be taken together to form a 
bridging group of the formula —(CH2)3—O-phenyl 
CH2—, optionally substituted With a bond to Ln; 

[0284] or alternatively, 

[0285] R1 and R2 may be taken together to form a 
bridging group of the formula —(CH2)3—NH—, 
optionally substituted With a bond to Ln; or 

[0286] R1 and R2 taken together With the nitrogen and 
carbon atom through Which they are attached form a 
C57 atom saturated ring system substituted With one or 
more substituents selected from the group consisting 
of: a bond to Ln, a bond to Ch, and —C(=O)— 
NR29R3O; 

[0287] R8 is independently at each occurrence OH or 
phenyl, optionally substituted With a bond to Ln, pro 
vided that When R8 is phenyl, R10 is —C(=O)— 
CR12—NH—CH(CH3)—COOH; 

[0288] R9 and R9‘ are independently H, C1_6 alkyl 
optionally substituted With a bond to Ln, or are taken 
together With the carbon atom to Which they are 
attached to form a 5-7 atom saturated, partially unsat 
urated or aromatic ring system containing 0-3 heteroa 
toms selected from O, N, SO2 and S, said ring system 
substituted With R6 and optionally substituted With a 
bond to Ln; 

[0289] R10 and R11 are independently H, or CL6 alkyl 
optionally substituted With a bond to Ln, or are taken 
together With the nitrogen atom to Which they are 
attached to form a 5-7 atom saturated, partially unsat 
urated or aromatic ring system containing 0-3 heteroa 
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toms selected from O, N, SO2 and S, said ring system 
optionally substituted With 0-3 R27 or a bond to Ln; 

[0290] or alternatively, 

[0291] R9 and R10 are taken together With the carbon 
atom to Which they are attached to form a 5-7 atom 
saturated, partially unsaturated or aromatic ring system 
containing 0-3 heteroatoms selected from O, N, SO2 
and S, said ring system optionally substituted With a 
bond to Ln; 

[0292] 
[0293] d is selected from 1, 2, 3, 4, 5, 6, 7, 8, 9, and 10; 

[0294] Ln is a linking group having the formula: 

R12 is independently C1_2O alkyl; 

[0296] 
acid; 

[0297] Z is selected from the group: aryl substituted 
With 0-3 R16, C3_1O cycloalkyl substituted With 0-3 R16, 
and a 5-10 membered heterocyclic ring system con 
taining 1-4 heteroatoms independently selected from N, 
S, and O and substituted With 0-3 R16; 

[0298] R13, R138, R14, R148, and R15 are independently 
selected at each occurrence from the group: H, :0, 
COOH, SO3H, PO3H, C1-C5 alkyl substituted With 0-3 
R16, aryl substituted With 0-3 R16, benZyl substituted 
With 0-3 R16, and C1-C5 alkoXy substituted With 0-3 
R16, NHC(=O)R17, C(=O)NHR17, 
NHC(=O)NHR17, NHR17, R17, and a bond to Ch; 

[0299] R16 is independently selected at each occurrence 
from the group: a bond to Ch, COOR17, C(=O)NHR17, 
NHC(=O)R17, OH, NHR17, SO3H, PO3H, 
—OPO3H2, —OSO3H, aryl substituted With 0-3 R17, 
C175 alkyl substituted With 0-1 R18, C1_5 alkoXy substi 
tuted With 0-1 R18, and a 5-10 membered heterocyclic 
ring system containing 1-4 heteroatoms independently 
selected from N, S, and O and substituted With 0-3 R17; 

aa is independently at each occurrence an amino 

[0300] R17 is independently selected at each occurrence 
from the group: H, alkyl substituted With 0-1 R18, aryl 
substituted With 0-1 R18, a 5-10 membered heterocyclic 
ring system containing 1-4 heteroatoms independently 
selected from N, S, and O and substituted With 0-1 R18, 
C3_1O cycloalkyl substituted With 0-1 R18, polyalkylene 
glycol substituted With 0-1 R18, carbohydrate substi 
tuted With 0-1 R18, cyclodeXtrin substituted With 0-1 
R18, amino acid substituted With 0-1 R18, polycarboXy 
alkyl substituted With 0-1 R18, polyaZaalkyl substituted 
With 0-1 R18, peptide substituted With 0-1 R18, Wherein 
the peptide is comprised of 2-10 amino acids, 3,6-O 
disulfo—B-D-galactopyranosyl, bis(phosphonometh 
yl)glycine, and a bond to Ch; 

[0301] R18 is a bond to Ch; 

[0302] k is selected from 0, 1, and 2; 
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[0303] h is selected from 0, 1, and 2; 

[0304] h‘ is selected from 0, 1, and 2; 

[0305] g is selected from 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, and 
10; 

[0306] g‘ is selected from 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, and 
10; 

[0307] s is selected from 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, and 
10; 

[0308] s‘ is selected from 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, and 
10; 

[0309] s“ is selected from 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, and 
10; 

[0310] t is selected from 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, and 
10; 

[0311] t‘ is selected from 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, and 
10; 

[0312] X is selected from 0, 1, 2, 3, 4, and 5; 

[0313] X‘ is selected from 0, 1, 2, 3, 4, and 5; 

[0314] Ch is a metal bonding unit having a formula 
selected from the group: 

[0315] A1, A2, A3, A4, A5, A6, A7, and A8 are indepen 
dently selected at each occurrence from the group: N, 
NR26, NRlg, NR19R2O, S, SH, —S(Pg), 0, OH, PRlg, 
PR19R2O, —O—P(O)(R21)—O—, P(O)R21R22, a bond 
to the targeting moiety and a bond to the linking group; 
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[0316] Pg is a thiol protecting group; 

[0317] E1, E2, E3, E4, E5, E6, E7, and E8 are indepen 
dently a bond, CH, or a spacer group independently 
selected at each occurrence from the group: C1-C16 
alkyl substituted With 0-3 R23, aryl substituted With 0-3 
R23, C3_1O cycloalkyl substituted With 0-3 R23, hetero 
cyclo-C1_1O alkyl substituted With 0-3 R23, Wherein the 
heterocyclo group is a 5-10 rnernbered heterocyclic 
ring system containing 1-4 heteroatorns independently 
selected from N, S, and O, C6_1O aryl-CL1O alkyl sub 
stituted With 0-3 R23, CL1O alkyl-C6_1O aryl-substituted 
With 0-3 R23, and a 5-10 rnernbered heterocyclic ring 
system containing 1-4 heteroatorns independently 
selected from N, S, and O and substituted With 0-3 R23; 

[0318] R19 and R20 are each independently selected 
from the group: a bond to the linking group, a bond to 
the targeting rnoiety, hydrogen, C1-C1O alkyl substi 
tuted With 0-3 R23, aryl substituted With 0-3 R23, CMO 
cycloalkyl substituted With 0-3 R23, heterocyclo-CL1O 
alkyl substituted With 0-3 R23, Wherein the heterocyclo 
group is a 5-10 rnernbered heterocyclic ring system 
containing 1-4 heteroatorns independently selected 
from N, S, and O, C6_1O aryl-CL‘1L0 alkyl substituted 
With 0-3 R23, CMO alkyl-C6_1O aryl-substituted With 0-3 
R23, a 5-10 rnernbered heterocyclic ring system con 
taining 1-4 heteroatorns independently selected from N, 
S, and O and substituted With 0-3 R23, and an electron, 
provided that When one of R19 or R20 is an electron, 
then the other is also an electron; 

[0319] R21 and R22 are each independently selected 
from the group: a bond to the linking group, a bond to 
the targeting rnoiety, —OH, C1-C1O alkyl substituted 
With 0-3 R23, C1-C1O alkyl substituted With 0-3 R23, 
aryl substituted With 0-3 R23, C3_1O cycloalkyl substi 
tuted With 0-3 R23, heterocyclo-CL1O alkyl substituted 
With 0-3 R23, Wherein the heterocyclo group is a 5-10 
rnernbered heterocyclic ring system containing 1-4 
heteroatorns independently selected from N, S, and O, 
C6_1O aryl-C1_1O alkyl substituted With 0-3 R23, CMO 
alkyl-C6_1O aryl-substituted With 0-3 R23, and a 5-10 
rnernbered heterocyclic ring system containing 1-4 
heteroatorns independently selected from N, S, and O 
and substituted With 0-3 R23; 

[0320] R23 is independently selected at each occurrence 
from the group: a bond to the linking group, a bond to 
the targeting moiety, :0, F, Cl, Br, I, —CF3, —CN, 
—CO2R24, —C(=O)R24, —C(=O)N(R24)2, —CHO, 
—CH2OR24, —OC(=O)R24, —OC(=O)OR24"‘, 
—OR24, —OC(=O)N(R24)2, —NR25C(=O)R24, 
—NR25C(=O)OR24"‘, —NR25C(=O)N(R24)2, 
—NR25SO2N(R24)2, —NR25SO2R24"‘, —SO3H, 
SO2R24a, —SR24, —S(=O)R24"‘, —SO2N(R24)2, 
—N(R24)2, —NHC(=S)NHR24, =NOR24, NO2, 
—C(=O)NHOR24, —C(=O)NHNR24R24"‘, 
—OCHZCOZH, 2-(1-rnorpholino)ethoXy, C1-C5 alkyl, 
CZ-C4 alkenyl, C3-C6 cycloalkyl, C3-C6 cycloalkylrn 
ethyl, C2-C6 alkoXyalkyl, aryl substituted With 0-2 R24, 
and a 5-10 rnernbered heterocyclic ring system con 
taining 1-4 heteroatorns independently selected from N, 
S, and O; and 

[0321] Wherein at least one of A1, A2, A3, A4, A5, A6, 
A7, A8 or R23 is a bond to the linking group or targeting 
rnoiety; 
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[0360] 2-(2-{[5-(N-{3-[3-(N-hydroxycarbamoyl)(4S) 
4-({4-[(4-methylphenyl)methoxy] 
piperidyl}carbonyl)piperidyl]-3 
oxopropyl}carbamoyl)(2-pyridyl)]amino}(1Z)-2 
aZavinyl)benZenesulfonic acid; and 

[0361] (36) A diagnostic agent according to to any one of 
embodiments 31-35 Wherein the diagnostic metal is selected 
from the group consisting of: a paramagnetic metal, a 
ferromagnetic metal, a gamma-emitting radioisotope, or an 
x-ray absorber. 

[0362] (37) A diagnostic agent according to to any one of 
embodiments 31-36 Wherein the diagnostic metal is radio 
isotope selected from the group consisting of 99mTc, 95Tc, 
111In, 62Cu, 64Cu, 67Ga, and 68Ga. 

[0363] (38). Adiagnostic agent according to to any one of 
embodiments 31-37 further comprising a ?rst ancillary 
ligand and a second ancillary ligand capable of stabiliZing 
the radioisotope. 

[0364] (39) A diagnostic agent according to Embodiment 
37, Wherein the radioisotope is 99mTc. 

[0365] (40) A diagnostic agent according to Embodiment 
37, Wherein the radioisotope is 111In. 

[0366] (41) A diagnostic agent according to embodiment 
36 Wherein the paramagnetic metal ion is selected from the 
group consisting of Gd(III), Dy(III), Fe(III), and Mn(II). 

[0367] (42). A diagnostic agent according to embodiment 
36 Wherein the x-ray absorber is a metal is selected from the 
group consisting of: Re, Sm, Ho, Lu, Pm, Y, Bi, Pd, Gd, La, 
Au, Au, Yb, Dy, Cu, Rh, Ag, and Ir. 

[0368] (43) A diagnostic composition comprising a com 
pound according to any one of embodiments 1-42 or a 
pharmaceutically acceptable salt thereof, and a pharmaceu 
tically acceptable carrier. 

[0369] (44) Akit comprising a compound of to any one of 
embodiments 1-42, or a pharmaceutically acceptable salt 
form thereof and a pharmaceutically acceptable carrier. 

[0370] (45) A kit according to Embodiment 44, Wherein 
the kit further comprises one or more ancillary ligands and 
a reducing agent. 
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[0371] (46) A kit according to Embodiment 45, Wherein 
the ancillary ligands are tricine and TPPTS. 

[0372] (47) A kit according to Embodiment 45, Wherein 
the reducing agent is tin(II). 

OH. 
.>- v 

[0373] (48) A diagnostic agent comprising an echogenic 
gas and a compound, Wherein the compound comprises: 

[0374] 

[0375] 
[0376] iii) 0-1 linking groups betWeen the targeting 

moiety and surfactant; 

[0377] Wherein the targeting moiety is a matrix metal 
loproteinase inhibitor; and 

i) 1-10 targeting moieties; 

ii) a surfactant (Sf); and 

[0378] Wherein the surfactant is capable of forming an 
echogenic gas ?lled lipid sphere or microbubble. 

[0379] (49) A diagnostic agent according to embodiment 
48, Wherein the targeting moiety is a matrix metalloprotein 
ase inhibitor having an inhibitory constant K of <1000 nM. 

[0380] (50) A diagnostic agent according to any one of 
embodiments 48-49, Wherein the targeting moiety is a 
matrix metalloproteinase inhibitor having an inhibitory con 
stant Ki of <100 nM. 

[0381] (51) A diagnostic agent according to embodiment 
48, comprising 1-5 targeting moieties. 

[0382] (52). A diagnostic agent according to embodiment 
48, comprising one targeting moiety. 

[0383] (53) A diagnostic agent according to any one of 
embodiments 48-52, Wherein the targeting moiety is an 
inhibitor of one or more matrix metalloproteinases selected 
from the group consisting of MMP-1, MMP-2, MMP-3, 
MMP-9, and MMP-14. 

[0384] (54) A diagnostic agent according to any one of 
embodiments 48-53, Wherein the targeting moiety is an 
inhibitor of one or more matrix metalloproteinases selected 
from the group consisting of MMP-2, MMP-9, and MMP 
14. 

[0385] (55) A diagnostic agent according to embodiment 
48, Wherein the targeting moiety is of the formulae (Ia) or 
(Ib): 
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RHN 

Wherein, 

[0386] R is independently OH or —CHZSH; 

[0387] R1 is independently selected at each occurrence 
from the group: H, OH, CL3 alkyl, C2_3 alkenyl, C2_3 
alkynyl, and heterocycle-S—CH2—; 

[0388] R2 is independently CL2O alkyl; 

[0389] X is independently C=O or 502, provided When 
X is C=O, R3 is 

R4 

[0390] and When X is 502, R3 is independently selected 
from the group: aryl substituted With 0-2 R6, and heterocycle 
substituted With 0-2 R6; 

[0391] R4 is independently selected at each occurrence 
from the group: C1_6 alkyl, phenyl, and benZyl; 

[0392] R5 is independently at each occurrence from the 
group: NH(C1_6 alkyl), NH-phenyl, and NH-hetero 
cycle; Wherein said alkyl, phenyl and heterocycle 
groups are optionally substituted With a bond to the 
linking group or a bond to the surfactant; 

[0393] R6 is independently aryloXy substituted With 0-3 
R7; 

[0394] R7 is independently halogen or methoXy; 

[0395] or alternatively, 

[0396] R1 and R4 may be taken together to form a 
bridging group of the formula —(CH2)3—O-phenyl 
CH2—, optionally substituted With a bond to the link 
ing group or a bond to the surfactant; 

[0397] or alternatively, 

[0398] R1 and R2 may be taken together to form a 
bridging group of the formula —(CH2)3—NH—, 
optionally substituted With a bond to the linking group 
or a bond to the surfactant; or 

[0399] R1 and R2 taken together With the nitrogen and 
carbon atom through Which they are attached form a 
C57 atom saturated ring system substituted With one or 
more substituents selected from the group consisting 
of: a bond to Ln, a bond to Sf, and —C(=O)— 
NR29R30; 
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[0400] R8 is independently at each occurrence OH or 
phenyl, optionally substituted With a bond to the link 
ing group or a bond to the surfactant, provided that 
When R8 is phenyl, R10 is —C(=O)—CR12—NH— 
CH(CH3)—COOH; 

[0401] R9 and R9‘ are independently H, CL6 alkyl 
optionally substituted With a bond to the linking group 
or a bond to the surfactant, or are taken together With 
the carbon atom to Which R9 and R9‘ are attached to 
form a 5-7 atom saturated, partially unsaturated or 
aromatic ring system containing 0-3 heteroatoms 
selected from O, N, SO2 and S, said ring system 
substituted With R6 and optionally substituted With a 
bond to the linking group or a bond to the surfactant; 

[0402] R10 and R11 are independently H, or C1_6 alkyl 
optionally substituted With a bond to the linking group 
or a bond to the surfactant, or are taken together With 
the nitrogen atom to Which they are attached to form a 
5-7 atom saturated, partially unsaturated or aromatic 
ring system containing 0-3 heteroatoms selected from 
O, N, SO2 and S, said ring system optionally substituted 
With 0-3 R27, a bond to the linking group or a bond to 
the surfactant; 

[0403] or alternatively, 

[0404] R9 and R10 are taken together With the carbon 
atom to Which they are attached to form a 5-7 atom 
saturated, partially unsaturated or aromatic ring system 
containing 0-3 heteroatoms selected from O, N, SO2 
and S, said ring system optionally substituted With a 
bond to the linking group or a bond to the surfactant; 
and 

[0405] R12 is independently C1_2O alkyl; 

[0406] R27 is =0, C1-4 alkyl, or phenyl substituted 
With R28; 

[0407] R28 is a phenoXy group substituted With 0-2 
OCH3 groups; 

[0408] R29 and R30 taken together With the nitrogen 
atom through Which they are attached form a C5-7 
atom saturated ring system substituted With R31; and 

[0409] 
alkyl. 

R31 is a benZyloXy group substituted With C1-4 

[0410] (56) A diagnostic agent according to embodiment 
55 Wherein Wherein the targeting moiety is a matrix metal 
loproteinase inhibitor of the formulae (Ia) or (Ib): 

RHN 

Wherein, 
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[0411] R is OH; 

[0412] R1 is independently selected at each occurrence 
from the group: H, OH, CL3 alkyl, C2_3 alkenyl, C2_3 
alkynyl, and heterocycle-S—CH2—; 

[0413] R2 is independently CL6 alkyl; 

[0414] X is C=O; 

[0415] R4 is independently selected at each occurrence 
from the group: C1_6 alkyl, phenyl, and benZyl; 

[0416] R5 is independently at each occurrence from the 
group: NH(C1_6 alkyl), NH-phenyl, and NH-hetero 
cycle; Wherein said alkyl, phenyl and heterocycle 
groups are optionally substituted With a bond to the 
linking group or a bond to the surfactant; 

[0417 R6 is independently aryloXy substituted With 0-3 
R7; 

[0418] R7 is independently halogen or methoXy; 

[0419] or alternatively, 

[0420] R1 and R4 may be taken together to form a 
bridging group of the formula —(CH2)3—O-phenyl 
CH2—, optionally substituted With a bond to the link 
ing group or a bond to the surfactant; 

[0421] or alternatively, 

[0422] R1 and R2 may be taken together to form a 
bridging group of the formula —(CH2)3—NH—, 
optionally substituted With a bond to the linking group 
or a bond to the surfactant; or 

[0423] R1 and R2 taken together With the nitrogen and 
carbon atom through Which they are attached form a 
C57 atom saturated ring system substituted With one or 
more substituents selected from the group consisting 
of: a bond to Ln, a bond to Sf, and —C(=O)— 
NR29R30; 

[0424] R8 is OH; 

[0425] R9 and R9‘ are independently H, C1_6 alkyl 
optionally substituted With a bond to the linking group 
or a bond to the surfactant, or are taken together With 
the carbon atom to Which R9 and R9‘ are attached to 
form a 5-7 atom saturated, partially unsaturated or 
aromatic ring system containing 0-1 heteroatoms 
selected from O, N, said ring system optionally sub 
stituted With a bond to the linking group or a bond to 

the surfactant; 

[0426] R10 and R11 are independently H, or CL6 alkyl 
optionally substituted With a bond to the linking group 
or a bond to the surfactant, or are taken together With 
the nitrogen atom to Which they are attached to form a 
5-7 atom saturated, partially unsaturated or aromatic 
ring system containing 0-1 heteroatoms selected from 
O, N, said ring system optionally substituted With 0-3 
R27, a bond to the linking group or a bond to the 
surfactant; 

[0427] or alternatively, 

[0428] R9 and R10 are taken together With the carbon 
atom to Which they are attached to form a 5-7 atom 
saturated, partially unsaturated or aromatic ring system 
containing 0-1 heteroatoms selected from O, N, said 
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ring system optionally substituted With a bond to the 
linking group or a bond to the surfactant; and 

[0429] R12 is independently C1_6 alkyl; 

[0430] R27 is =0, C1-4 alkyl, or phenyl substituted 
With R28; 

[0431] R28 is a phenoXy group substituted With 0-2 
OCH3 groups; 

an t en toget er Wit t e nitrogen 0432 R29 d R30 ak h 'h h ' 
atom through Which they are attached form a C5-7 
atom saturated ring system substituted With R31; and 

[0433] 
alkyl. 

[0434] (57) A diagnostic agent according to any one of 
embodiments 55-57 Wherein the targeting moiety is a matriX 
metalloproteinase inhibitor of the formulae (Ia) or (Ib): 

[0435] 
[0436] R is —OH; 

[0437] R2 is CL6 alkyl; 

[0438] X is C=O; 

[0439] R3 is 

R31 is a benZyloXy group substituted With CL4 

Wherein: 

R4 

[0440] R1 and R4 are taken together to form a bridging 
group of formula —(CH2)3—O-phenyl-CH2—; 

[0441] R5 is NH(C1-6alkyl), substituted With a bond to 
the linking group or a bond to the surfactant. 

[0442] (58) A diagnostic agent according to any one of 
embodiments 55-57 Wherein: 

[0443] R is —OH; 

[0444] R9 is C1 alkyl substituted With a bond to Ln; 

[0445] R10 and R11 taken together With the nitrogen 
atom to Which they are attached form a 5 atom saturated 
ring system, said right system is substituted With 0-3 
R27; 

[0446] R27 is =0, C1-4 alkyl, or phenyl substituted 
With R28; and 

[0447] R28 is a phenoXy group substituted With 0-2 
OCH3 groups. 

[0448] (59) A diagnostic agent according to any one of 
embodiments 55-58 Wherein 

[0449] R is —OH; 

[0450] R1 and R2 taken together With the nitrogen and 
carbon atom through Which they are attached form a 
C57 atom saturated ring system substituted With one or 
more substituents selected from the group consisting 
of: a bond to Ln, a bond to Sf, and —C(=O)— 
NR29R3O; 
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[0451] R29 and R30 taken together With the nitrogen 
atom through Which they are attached form a C5-7 
atom saturated ring system substituted With R31; and 

[0452] 
alkyl. 

R31 is a benZyloXy group substituted With C1-4 

[0453] (60) A diagnostic agent according to any one of 
embodiments 48-59 Wherein the linking group is of the 
formula: 

((v\;1)h—(CR13R14)g)x_(Z)k_((CR13aR14a)g'— 
h‘ X‘, 

[0454] W1 and W2 are independently selected at each 
occurrence from the group: O, S, NH, NHC(=O), 
C(=O)NH, NR15C(=O), C(=O)NR15, c(=o), 
c(=o)o, oc(=o), NHC(=S)NH, NHC(=O)NH, 
s02, SOZNH, —(OCH2CH2)76_84, (OCH2CH2)S, 
(CH2CH2O)S,, (OCH2CH2CH2)S,., (CHZCHZCHZO), 
and (aa); 

[0455] 
acid; 

aa is independently at each occurrence an amino 

[0456] Z is selected from the group: aryl substituted 
With 0-3 R16, C3_1O cycloalkyl substituted With 0-3 R16, 
and a 5-10 membered heterocyclic ring system con 
taining 1-4 heteroatoms independently selected from N, 
S, and O and substituted With 0-3 R16; 

[0457] R13, R138, R14, R148, and R15 are independently 
selected at each occurrence from the group: H, :0, 
COOH, SO3H, PO3H, C1-C5 alkyl substituted With 0-3 
R16, aryl substituted With 0-3 R16, benZyl substituted 
With 0-3 R16, and CJL-C5 alkoXy substituted With 0-3 
R16, NHC(=O)R17, C(=O)NHR17, 
NHC(=O)NHR17, NHR17, R17, and a bond to the 
surfactant; 

[0458] R16 is independently selected at each occurrence 
from the group: a bond to the surfactant, COOR17, 
C(=O)NHR17, NHC(=O)R17, OH, NHR17, SO3H, 
PO3H, —OPO3H2, —OSO3H, aryl substituted With 0-3 
R17, C1_5 alkyl substituted With 0-1 R18, CL5 alkoXy 
substituted With 0-1 R18, and a 5-10 membered hetero 
cyclic ring system containing 1-4 heteroatoms indepen 
dently selected from N, S, and O and substituted With 
0-3 R17; 

[0459] R17 is independently selected at each occurrence 
from the group: H, alkyl substituted With 0-1 R18, aryl 
substituted With 0-1 R18, a 5 -10 membered heterocyclic 
ring system containing 1-4 heteroatoms independently 
selected from N, S, and O and substituted With 0-1 R18, 
C3_1O cycloalkyl substituted With 0-1 R18, polyalkylene 
glycol substituted With 0-1 R18, carbohydrate substi 
tuted With 0-1 R18, cyclodeXtrin substituted With 0-1 
R18, amino acid substituted With 0-1 R18, polycarboXy 
alkyl substituted With 0-1 R18, polyaZaalkyl substituted 
With 0-1 R18, peptide substituted With 0-1 R18, Wherein 
the peptide is comprised of 2-10 amino acids, 3,6-O 
disulfo-B-D-galactopyranosyl, bis(phosphonometh 
yl)glycine, and a bond to the surfactant; 

[0460] 
[0461] k is selected from 0, 1, and 2; 

[0462] h is selected from 0, 1, and 2; 

R18 is a bond to the surfactant; 
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[0463] h‘ is selected from 0, 1, and 2; 

[0464] g is selected from 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, and 
10; 

[0465] g‘ is selected from 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, and 
10; 

[0466] s is selected from 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, and 
10; 

[0467] s‘ is selected from 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, and 
10; 

[0468] s“ is selected from 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, and 
10; 

[0469] t is selected from 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, and 
10; 

[0470] t‘ is selected from 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, and 
10; 

[0471] X is selected from 0, 1, 2, 3, 4, and 5; and 

[0472] X‘ is selected from 0, 1, 2, 3, 4, and 5. 

[0473] (61) A diagnostic agent according to any one of 
embodiments 48-60 Wherein 

[0474] W1 and W2 are independently selected at each 
occurrence from the group: O, NH, NHC(=O), 
C(=O)NH, NR15C(=O), C(=O)NR15, c(=o), 
C(=O)O, OC(=O), NHC(=S)NH, NHC(=O)NH, 
SO2> —(CH2CH2O)76-84—> (OCH2CH2)S> 
(CH2CH2O)S,, (OCHZCHZCHQSH, (CHZCHZCHZO), 
and (aa); 

[047 5] 
acid; 

aa is independently at each occurrence an amino 

[0476] Z is selected from the group: aryl substituted 
With 0-1 R16, C3_1O cycloalkyl substituted With 0-1 R16, 
and a 5-10 membered heterocyclic ring system con 
taining 1-4 heteroatoms independently selected from N, 
S, and O and substituted With 0-1 R16; 

[0477] R13, R138, R14, R148, and R15 are independently 
selected at each occurrence from the group: H, :0, 
COOH, SO3H, C1-C5 alkyl substituted With 0-1 R16, 
aryl substituted With 0-1 R16, benZyl substituted With 
0-1 R16, and C1-C5 alkoXy substituted With 0-1 R16, 
NHC(=O)R17, C(=O)NHR17, NHC(=O)NHR17, 
NHR17, R17, and a bond to the surfactant; 

[0478] 

[047 9] 

[0480] 

[0481] 

[0482] 
[0483] (62) A diagnostic agent according to embodiment 
60 Wherein: 

k is 0 or 1; 

s is selected from 0, 1, 2, 3, 4, and 5; 

s‘ is selected from 0, 1, 2, 3, 4, and 5; 

s“ is selected from 0, 1, 2, 3, 4, and 5; and 

t is selected from 0, 1, 2, 3, 4, and 5. 

[0484] W1 is C(=O)NR15; 

[0485] h is 1; 

[0486] g is 3; 
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[0487] 
[0488] 
[0489] 
[0490] 
[0491] 
[0492] 
[0493] 

R13 and R14 are independently H; 

X is 1; 

k is 0; 

W2 is NH; and 

X‘ is 1. 

[0494] (63) A diagnostic agent according to embodiment 
60 

[0495] 
[0496] 
[0497] 
[0498] 
[0499] 
[0500] 
[0501] 
[0502] 

X is 0; 

k is 1; 

Z is aryl substituted With 0-3 R16; 

g‘ is 1; 

W2 is NH; 

R132) and R1421 are independently H; 

h‘ is 1; and 

X‘ is 1. 

[0503] (64) A diagnostic agent according to embodiment 
60 

[0504] 
[0505] 
[0506] 
[0507] 
[0508] 
[0509] 
[0510] 
[0511] 

h is 1; 

g is 2; 

R13 and R14 are independently H; 

X is 1; 

k is 0; 

R132) and R1421 are independently H; or C1-5 alkyl 
substituted With 0-3 R16; 

[0512] 
[0513] 
[0514] 
[0515] 

R16 is SO3H; 

W2 is NHC(=O) or NH; 

h‘ is 1; and 

X‘ is 2. 

[0516] (65) A diagnostic agent according to embodiment 
60 

[0517] 
[0518] 
[0519] 
[0520] 
[0521] 
[0522] 
[0523] 
[0524] 
[0525] 
[0526] 

h is 1; 

g is 3; 

R13 and R14 are independently H; 

k is 0; 

X is 1; 

X‘ is 1. 
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[0527] (66) A diagnostic agent according to embodiment 
60 

[0528] 
[0529] 
[0530] 
[0531] 
[0532] 
[0533] 

X is 0; 

k is 0; 

g‘ is 3; 

h‘ is 1; 

W2 is NH; and 

X‘ is 1. 

[0534] (67) A diagnostic agent according to embodiment 
60 

[0535] 
[0536] 
[0537] 
[0538] 
[0539] 
[0540] 
[0541] 

X is 0; 

Z is aryl substituted With 0-3 R16; 

k is 1; 

RBQR14a are independently H; 

W2 is NHC(=O) or —(OCH2CH2)76_84—; and 

X‘ is 1. 

[0542] (68) A diagnostic agent according to embodiment 
60 

[0543] 

[0544] 

[0545] 

[0546] 

[0547] 

[0548] 

[0549] 

[0550] 

g is 2; 

R13 and R14 are independently H; 

k is 0; 

W2 is NH; and 

X‘ is 1. 

[0551] (69) A diagnostic agent according to embodiment 
48 Wherein the linking group is present. 

[0552] (70) A diagnostic agent according to any one of 
embodiments 48-69 Wherein 

[0553] Sf is a surfactant Which is a lipid or a compound 
of the formula: 

[0554] 

[0555] 

[0556] 

[0557] 

[0558] 

A9 is selected from the group: OH and OR32; 

A10 is OR32; 

E9 is CL1O alkylene substituted With 1-3 R33; 

R33 is independently selected at each occurrence 
from the group: R35, —PO3H—R35, =0, —CO2R34, 

—OR34, —N(R34 2, CjL-C5 alkyl, and C2-C4 alkenyl; 
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[0559] R34 is independently selected at each occurrence 
from the group: R35, H, C1-C6 alkyl, phenyl, benZyl, 
and tri?uoromethyl; 

[0560] R35 is a bond to Ln; 

[0561] and a pharmaceutically acceptable salt thereof. 

[0562] (71) A diagnostic agent according to any one of 
embodiments 48-70 Wherein the surfactant is a lipid or a 

compound of the formula: 

E9_Al0; 
/ 

A9 

is , 0563 A9 ' OR32 

is ; 0564 A10 ' OR32 

[0565] R32 is C(=O)C1_15 alkyl; 

1s 1_4 a yene su st1tute Wit - ; 0566 EQ'C lkl b' d 'h13R33 

l 2 3 4 

A1/E\A2/E\A3/E\<A\E4; 
E5 

/ 
A5 

\E6 

[0567] Wherein: 

1a a on to n; [0568] A1 ' b d L 

[0569] E1 is C1, alkyl substituted by R23; 

is ; 0570 A2 ' NH 

1s 2 a y sunsttute Wt - ; 0571 E2' C lkl d h() 1R23 

[0572] A3 is —O—P(O)(R21)—O; 

[0573] E3 is C1, alkyl; 

[0574] A4 and A5 are each —O—; 

[0575] E4 and E6 are each independently CL16 alkyl 
substituted With 0-1R23; 

[0580] (73) A diagnostic agent according to embodiment 
48 Wherein the compound is of the formula: 

Dec. 29, 2005 

[0581] Wherein, Q is a compound of Formulae (Ia) or 
(Ib): 

RHN 

NRIORII; Wherein, 

[0582] R is independently OH or —CHZSH; 

[0583] (73) A diagnostic agent according to embodiment 
48 Wherein the compound is of the formula: 

(Q)d'Ln'Sf 

[0584] Wherein, Q is a compound of Formulae (Ia) or 
(Ib): 

RHN 

NRIORII; Wherein, 

[0585] R is independently OH or —CHZSH; 

[0586] R1 is independently selected at each occurrence 
from the group: H, OH, CL3 alkyl, C2_3 alkenyl, C2_3 
alkynyl, and heterocycle-S—CH2—; 

[0587] R2 is independently CL2O alkyl; 

[0588] X is independently C=O or 502, provided When 
X is C=O, R3 is 

R4 

[0589] and When X is 502, R3 is independently selected 
from the group: aryl substituted With 0-2 R6, and heterocycle 
substituted With 0-2 R6; 

[0590] R4 is independently selected at each occurrence 
from the group: CL6 alkyl, phenyl, and benZyl; 

[0591] R5 is independently at each occurrence from the 
group: NH(C1_6 alkyl), NH-phenyl, and NH-hetero 
cycle; Wherein said alkyl, phenyl and heterocycle 
groups are optionally substituted With a bond to Ln; 
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[0592] R6 is independently aryloXy substituted With 0-3 
R7. 

[0593] R7 is independently halogen or methoXy; 

[0594] or alternatively, 

[0595] R1 and R4 may be taken together to form a 
bridging group of the formula —(CH2)3—O-phenyl 
CH2—, optionally substituted With a bond to Ln; 

[0596] or alternatively, 

[0597] R1 and R2 may be taken together to form a 
bridging group of the formula —(CH2)3—NH—, 
optionally substituted With a bond to Ln; or 

[0598] R1 and R2 taken together With the nitrogen and 
carbon atom through Which they are attached form a 
C57 atom saturated ring system substituted With one or 
more substituents selected from the group consisting 
of: a bond to Ln, a bond to Sf, and —C(=O)— 
NR29R3O; 

[0599] R8 is independently at each occurrence OH or 
phenyl, optionally substituted With a bond to Ln, pro 
vided that When R8 is phenyl, R10 is —C(=O)— 
CR12—NH—CH(CH3)—COOH; 

[0600] R9 and R9‘ are independently H, C1_6 alkyl 
optionally substituted With a bond to Ln, or are taken 
together With the carbon atom to Which they are 
attached to form a 5-7 atom saturated, partially unsat 
urated or aromatic ring system containing 0-3 heteroa 
toms selected from O, N, SO2 and S, said ring system 
substituted With R6 and optionally substituted With a 
bond to Ln; 

[0601] R10 and R11 are independently H, or CL6 alkyl 
optionally substituted With a bond to Ln, or are taken 
together With the nitrogen atom to Which they are 
attached to form a 5-7 atom saturated, partially unsat 
urated or aromatic ring system containing 0-3 heteroa 
toms selected from O, N, SO2 and S, said ring system 
optionally substituted With 0-3 R27 or a bond to Ln; 

[0602] or alternatively, 

[0603] R9 and R10 are taken together With the carbon 
atom to Which they are attached to form a 5-7 atom 
saturated, partially unsaturated or aromatic ring system 
containing 0-3 heteroatoms selected from O, N, SO2 
and S, said ring system optionally substituted With a 
bond to Ln; 

[0604] R12 is independently CL2O alkyl; 

[0605] d is selected from 1, 2, 3, 4, 5, 6, 7, 8, 9, and 10; 

[0606] Ln is a linking group having the formula: 

Dec. 29, 2005 

[0608] aa is independently at each occurrence an amino 
acid; 

[0609] Z is selected from the group: aryl substituted 
With 0-3 R16, C3_1O cycloalkyl substituted With 0-3 R16, 
and a 5-10 membered heterocyclic ring system con 
taining 1-4 heteroatoms independently selected from N, 
S, and O and substituted With 0-3 R16; 

[0610] R13, R138, R14, R148, and R15 are independently 
selected at each occurrence from the group: H, :0, 
COOH, SO3H, PO3H, C1-C5 alkyl substituted With 0-3 
R16, aryl substituted With 0-3 R16, benZyl substituted 
With 0-3 R16, and C1-C5 alkoXy substituted With 0-3 
R16; NHC(=O)R17, C(=O)NHR17, 
NHC(=O)NHR17, NHR17, R17, and a bond to Sf; 

[0611] R16 is independently selected at each occurrence 
from the group: a bond to Sf, COOR17, C(=O)NHR17, 
NHC(=O)R17, OH, NHR17, SO3H, PO3H, 
—OPO3H2, —OSO3H, aryl substituted With 0-3 R17, 
C175 alkyl substituted With 0-1 R18, C1_5 alkoXy substi 
tuted With 0-1 R18, and a 5-10 membered heterocyclic 
ring system containing 1-4 heteroatoms independently 
selected from N, S, and O and substituted With 0-3 R17; 

[0612] R17 is independently selected at each occurrence 
from the group: H, alkyl substituted With 0-1 R18, aryl 
substituted With 0-1 R18, a 5-10 membered heterocyclic 
ring system containing 1-4 heteroatoms independently 
selected from N, S, and O and substituted With 0-1 R18, 
C3_1O cycloalkyl substituted With 0-1 R18, polyalkylene 
glycol substituted With 0-1 R18, carbohydrate substi 
tuted With 0-1 R18, cyclodeXtrin substituted With 0-1 
R18, amino acid substituted With 0-1 R18, polycarboXy 
alkyl substituted With 0-1 R18, polyaZaalkyl substituted 
With 0-1 R18, peptide substituted With 0-1 R18, Wherein 
the peptide is comprised of 2-10 amino acids, 3,6-O 
disulfo—B-D-galactopyranosyl, bis(phosphonometh 
yl)glycine, and a bond to Sf; 

[0613] R18 is a bond to Sf; 

[0614] k is selected from 0, 1, and 2; 

[0615] h is selected from 0, 1, and 2; 

[0616] h‘ is selected from 0, 1, and 2; 

1s se ecte rom , , , , , , , , , ,an 0617 g' 1 df 0123456789 d 
10; 

0618 ‘ is selected from 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, and g 
10; 

[0619] s is selected from 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, and 
10; 

[0620] s‘ is selected from 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, and 
10; 

[0621] s“ is selected from 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, and 
10; 

[0622] t is selected from 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, and 
10; 

[0623] t‘ is selected from 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, and 
10; 

[0624] X is selected from 0, 1, 2, 3, 4, and 5; 








































































