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tiunr (Tc), rheniunr (Re), yttriunr (Y), indium (ln), and coppcr
(Cu). hr sonre enrbodiments, the radiouuclide is a low oxida-
tion state metal. Exanrples of low oxidization state melals
include metals with an oxidation state less lhan or equal to
about 4, firrexanrple Tc(l), (0). lnsonreentbodi-

ligand.
l0l 001
vide a

Any suitable chelating moiety nray be used lo pro-
covalent or other association with a radionuclide.

Exarnples of chelating agents include but nol limiled lo a

strbstiluted or rrrrsrrbslituled NrS, slructure, a N4 structure. an
isonitrile. a hydrazine, a lriaruinothiol. a chelating ag,enl wilh
a hydrazinonicotinic acid group. a phosphorus group. phos-
phinotbiols. thioesters. thioethers. a picolinealrine nlonoace-
tic acid. a pyridine or bipyridyl based conrpound, and a sub-
stiluled or unsubstituted cyclopentadienyl. By way of
exanrple, suitable chelating agenls include tetra-azacy-
clododecanetetra-acetic acid (DOTA). diethylenetriamine-
penlaacetic acid (DTPA), bis(pyri din-2-ylmethyl)amine
(DPA). quinolinenrethylamino acetic acid, 2.2'-az:nediyldi-
acetic acid, 2.2'-azrnediylbis(methylene)diphenol, 2-((l H-
inridaz-ol-2-yl)methylamino)acetic acid. bis(isoquinolinem-
cthyl)amine, bis(quinolincnrethyl)amine, pyridine-2-
ylmethylamino acetic acid (P.4MA), 2-(isoquinolin-3-
ylnrethylanrino)acetic acid, bis((lH-imidazol-2-yl)nrethyl)
amine, bis(thiazol-2-ylmethyl)amine, 2-(thiazol-2-
ylurethylanrilo)acelic acid, and their derivatives, e.g. bis(5-
dimethylanrino pyridine-2-ylmethyl)anrine. bis((l -urethylJ
H-inridazol-2-yl)nretlryl)anrine, 2,2' -(2.2' -azanediylbis
(nrcthylene)bis(I H-irnidazolc-2.I-diyl))diacctic acid, 2-((I-
(carboxyurethyl )-/H- imidazol -2-yl )urethyl anri no )acetic
acid, 2,2' -(2-(2-(azanodiylbis(methylene)bis( I H-imidazol-
I -yl)acetylazauediyl)diaceticacid. aud the like. Other chelal-
ing groups thal nray be incorporated inlo the conrpound of
F'ormula I. include. bul are nol limited. to those Eroups as
illustrated iu Tables 3 and 4. below.

l0l0l I The distance between the Metal-Chelate moiety and
tlte pynolidine moiely of lhe conrplex represeuled by Fbr-
mula I can be varied by altering the tether and/or expanding
the length of the tether beu*een them to nrodif; the alfnity
artd selectivity ofthe conrplex tbr seprasc. Thc phamracoki-
netic properties of lhe complex nray also be nrodificd by
incorporatiug helcroalonrs into lhc tcthcrs. The lbllowing
stnrclures represented by Fomrulas l-a lo I-k are some exenl-
plary embodirnents with difl'erent tethers and/or the length of
lethers. To fhcilitate description. the complexes are described
below with enrbodiments where the Metal{helate nroiety
has the Ibllowing slructure:
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where M is technetium-99nr f'-Tc1. rheniunr-l 86 ('86Re) or
rheuiunr-188 (t8"Re1. It will be appreciated that otherMetal-
Chelatc stnlclures are within lhe scope described embodi-
nlents.

I0l02l ln some enrbodirnents. lhe conrplex has the slruclure
ofFornrula I-a:
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Iu sucli enrbodinrents, lhe variables tJ, G. V. X. R. W'. R'. n.

and nr are as describcd above. Hou'eryer. the M is rtow part of
the Melal in Fonnula I, and M nray be a lechnetiunr-ggnl
(ee-Tc;. rherrittnt- I 86 1rs6Re) or rheniul- I 88 (r88Re;

[0I031 lu some embodiments, the conrplex has the stnrcture
ofFornrula l-b:
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In such enrbodinrents. the variables U. G, V. X. R. W. R'. n,

and nr are as described above. However, the M is uow part of
thc Mctal in Fonnula I, and M nray be a lcchnelium-ggnr
(""'T.). rhenium-I86 (r86Re1 or rheniunr-I88 ('88Re1-

I0I0{l Iu some embodiments. the complex has the slructure
of Formula I-c:

,*. &,
ln such embodirnculs, the variablcs 1.,, G, \,', X, R, W, R', n,
and nr are as described above. Howoer. the M is now'pan of
the Metal in Fornrula I, and M may be a techneliunr-99nr
(no'"Tc). rheniunr-I86 1's6Re1 or rlrenium-I88 1'"tRe1.
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l0l05l ln some embodiments. the complex has lhe slructure l0l0?l lnsonre embodinrells. lhe conrplex has the struclure
of Formula Id: of Fomtula l-f:

t-d I-f
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Lr such cmbodimeuts, the variables U, G, \'. X, R, W R', n

and m are as described above. Howwer. the M is now part of
the Metal in Fomrula I, and M may be a tc-chnetiuru-99m
("^T"). rhenitun-I86 1Is6Re) or rheniruu-I88 (tsRei.

l0l06l In sonre enrbodiments, the complex has the structure
of Formula I-e:

Iu such embodinrents, thc variablcs tJ, G, \; X, R, W' R', R8,
n, and nr are as described above. However, the M is now part
of the Metal in Formula l, and M nray be a technetium-99m
1s-Tc1, rhenirun-186 ('d6Re) or rhenium-188 1'8"Re1. ln
such embodiments, Z is a substituted or unsubstituted thio-
alkyl, carboxylate, carboxyalkyl, anrinoall*1l. heterocyclyl,
(amino acid), (amino acid)alf,al, hydroxy, hydroxyalkyl,
2-(carboxy)ary1, 2-(carboxy)heteroaryl, 2-(hydroxy)aryl,
2-(hydroxy)hetemaryl, 2-(thiol)ary1, 2-pynolidine boronic
acid. or 2-(thiol)hetcroaryl.
l0lOtl In sonre embodinrenls, lhe complex has the struclure
of Fomrula I-g:l-c
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In such embodinrenls, the variables U, G, \', X, R. W R', n,
and nr are as described above. Howwer, the M is now part of
the Metal in Fonnula I, and M may be a technetium-99m
("'Tc), rhenium-186 (tE6Re) or rhenium-188 1188Re). Fur-
thermore, R" and R"'are independently hydrogen, halogert, a
substituted or unsubstituted alL7l, alkenyl, alLTnyl, hydroxyl,
alkoxyl, acyl, acyloxy, acylamino, silyloxy, amino.
monoallrylamino, dia lkalanr ino, nitro, su lflrydryl, a lky lthio,
imino, amido, phosphoryl, phosphonate, phosphiue. carbo-
uyl. carboxyl, carboxamide, aulrydride, silyl, thioalLal, alkyl-
sulfonyl, aryl sulfonyl, selenoalkyl. ketone, aldehyde, ether,
ester. heteroalLTl, cyano, guanidine, amidine, acetal, ketal,
amine oxide. aryl, heteroaryl. aralkyl, arylcther, het-
eroaralkyl, azido, aziridine, carbarnoyl, epoxide, hydroxanric
acid" imide, oxime, sulfonamide, thioamide, thiocarbanrale,
urea. lhiourea, (CH2)aCO:H, CH2CH2OC['|2CH]. CH2CH
(ocHr)2, (cH2cH2o)acHrcll3, (cH2)dN H2, cH2cHrc(o)
NHr, (CHr)/C(O)N((CHr)rOOH)r, (CH,)1N(CH3),,
cH2cH2oH, (cHr)acH(corH )r, (cHr)dP(oxoH )r, (cHr)
dB(OH)r, or --{CHr);-I!, where each d is iudividually au
integer linom 0 to 6l and each R, is independently I 5-Crowu-
5, l8-Crown{, letrazole, oxazole, aziridine, triazole. imida-
zole. pyrazole, thiazole, hydroxamic acid, phosphouate,
phosphinate, thiol, thioetheq polysaccharide, sacharride,
nucleotide or oligonucleotide. In sonre embodinreils, R" and
R"' are (CHr)"C(O)N((CH,)dCCPH)r. In sonre enrbodi-
menls. R8 aud R"' are CHrC(O)N(CHTCOOH),. In some
embodimeuls, R"and R*' are (CHr)rCOOH. ln sorneembodi-
menls, R8 and R"'are CHTCOOH.

Irt such embodiments, U. nr, Metal, and Chelate are as
described above. Itr some embodiments. the Metal is nretal
containirrg moiety, that conlains techneti um-99m, rheniurn-
I86 or rhenium-l88.
l0l09l ln some enrbodimeDls, the conrplex has the lbmrula
of l-h:
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lu such cmbodimcnts. the variables U, G, X, R, W, R'. n, rn.
ard Chelatc are as dcscribed above. Howevcr, the tDetal iu the
Metal moiety in Fomrula I may be technetium-99m ("-T.).
dreniunr-t 86 ('86Re) or rhenium-188 1'88Re;.
l0l 101 In some embodinrenls,lhe complex has the formula
of I-i:
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