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Abstract: Three novel tridentate ligands (L'NH, = bis(2-pyridylmethyl)-amino)-ethylamine,
L*H = bis(2-pyridylmethyl)-amino)-acetic acid, L*NH, = [ (6-amino-hexyl)-pyridyl-2-meth-
yl-amino J-acetic acid) were used as bifunctional chelating agents for the organometallic precur-
sor fac-["¥Re(CO);(H,0),]". The results of labeling condition experiments show that a ra-
diochemical purity higher than 92% can be obtained within 60 min by the reaction of fac-
[ Re (CO); " core in a condition (pH=7.4) with a very small amount (107" mol/L) of
these three ligands. The stability experiments in wvitro demonstrate that fac-[ "**Re
(CO;L'NH, ", fac-["Re(CO);L*H] and fac-['"*Re(CO);L*NH, | do not decompose with-
in 24 h (37 C, new born calf serum). Biodistributions results indicate that the complexes with
tridentate coordinated ligand systems revealed generally a good and fast clearance from all or-

gans and tissues, primarily through the renal-urinary pathway with a small portion retained in
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the hepatobiliary tract. The predominant route of excretion, the urinary tract, seems to corre-

late with the Ig P values found for the complexes. The highest hepatic retention was found for
the complex ["**Re(CO),L*NH, ] with a lg P value of —0. 36. On the basis of these experi-
ments, it appears that functionalization of biomolecules with tridentate-chelating ligand sys-

tems is feasible for the labeling with fac-["**Re(H,0),(CO), ] .
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Fig. 1 Structure of bifunctional chelating agents
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Fig.3 HPLC analysis of fac-["*Re(CO);L'NH, ]* (a)
and fac-[Re(CO);L'NH, ] (b)
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Fig.4 HPLC analysis of fac-["**Re(CO);L*H] (a)
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Table 1 Charge distribution of '* Re tricarbonyl complexes
/%
(Complexes)
(Cathode) (Origin) (Anode)
fac[BRe(CONSLINH, ]+ 97 1 2
fac- [ Re(COY; L2 H] 1 98 1
fac- [1¥¥Re(COY3; L3 NH, ] 1 97 2
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(1.3940. 16), (0. 96 +
0.14), (2.0440.11) %ID/g(n=23);
(1. 28+0. 44), (1.09 +
0.15), (1.95+0.08) %ID/g(n=23),
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Table 2 Biodistribution of fac-['"*Re(CO);L'NH,]" in normal mice after intravenous injection

(Percentage of the injected dose per gram of tissue mass)/(%ID « g~ 1)

(Tissues)
5 min 15 min 30 min 1h 4 h 24 h
(Blood) 3.82+0.54 2.16+0.23 1.68+0.65 1.4840. 96 1.1940. 26 0.56=+0. 10
(Lung) 4.01+£0. 28 2.89+0.87 1.54+0. 39 1.76+1.37 1.01+0. 35 0.774+0.03
(Heart) 3.90+0. 89 2.3140.06 1.414+1.01 1.3540.39 0.8540.06 0.4840.16
(Liver) 8.01+2.17 6.18+1.54 5.12+1.12 4,46+2. 24 3.73+1.91 1.3940. 16
(Spleen) 2.124+0.02 1.814+1.23 1.1140.62 0.5640.72 0.47+0.09 0.38+0.15
(Stomach) 8.3643.90 6.7842.08 5.404+1. 21 4.6043.90 2.30+1.51 0.9340. 44
(Intestines) 9.15+2. 34 7.82+0. 14 6.34+1.51 5.59+2.10 2.07+0.83 0.55+0.05
(Kidneys) 9.38+1.27 8.31+0.84 6.914+0. 32 5.55+1. 44 3.85+0. 44 1.2840.44
(Muscle) 2.08+0.21 1.4940.55 1.3240.10 1.0240.01 0.82+0. 22 0.44+0. 26
(Bone) 2.194+0.03 1.79+0.08 1.35+0.12 1.2340.05 0.7540.08 0.56+0.12
(Note) : n=3
3 fac-["*Re(CO);L*H]
Table 3 Biodistribution of fac-["**Re(CO);L*H] in normal mice after intravenous injection
(Percentage of the injected dose per gram of tissue mass)/(%1D« g~ 1)
(Tissues)
5 min 15 min 30 min 1h 4 h 24 h
(Blood) 4.89+0. 36 3.09+0. 64 2.77+0.18 2.25+0.17 1.0340. 38 0.67%+0.15
(Lung) 4.01+0. 23 2.67+0.63 1.95+0.19 1.34+0.09 0.67+0.13 0.79+0.41
(Heart) 4,71+1.25 3.0140. 36 2.48+0.74 1.66+0.06 0.8940.12 0.3940.07
(Liver) 9.54+2.35 8.29+2.47 6.91+1.69 4,49+0. 45 2.64+0. 24 0.96+0. 14
(Spleen) 4.55+1.31 3.95+1.24 2.56+0.05 1.7140.01 0.89+0. 04 0.26+0.04
(Stomach) 12.57+3.85 10.82+1.97 9.05+1.94 8.20%3.15 1.9040. 97 0.25+0.02
(Intestines) 6.12+2. 34 4.1941.55 3.2241.21 2.0040.99 1.37+0.78 0.23740.05
(Kidneys) 7.99+1.31 6.82+0.99 5.18+0.85 3.994+0.53 2.4140. 40 1.0940. 15
(Muscle) 4.11+1. 30 3.45+2.15 2.89+1.03 2.22+0.11 1.1640. 15 0.31+0.03
(Bone) 3.81+0.65 2.75%+0. 39 2.1840.75 1.254+0.07 0.63740.03 0.5040. 14
(Note): n =3
4 fac-["Re(CO)y L*NH, ]
Table 4 Biodistribution of fac-["*Re(CO); L*NH, ] in normal mice after intravenous injection
. (Percentage of the injected dose per gram of tissue mass)/(%ID « g~ 1)
(Tissues)
5 min 15 min 30 min 1h 4 h 24 h
(Blood) 10.59+1. 14 8.47+2.22 5.21+0.89 4.52+0.12 1.4740.43 1.1740. 25
(Lung) 8.84+2.14 6.7241.28 4.3140.58 3.8940.91 2.227+0. 44 1.43+0.35
(Heart) 4,69+1. 26 3.90+1. 14 2.15+0. 36 1.8740. 30 1.654+1.83 0.48+0. 14
(Liver) 21.0042. 56 15.61+1. 36 12.11+0. 45 10.90+4. 97 5.16+4. 80 2.04+0.11
(Spleen) 3.92+1.39 2.81+1.64 2.09+0.51 1.5440.33 0.74+0.15 0.48+0.16
(Stomach) 23.0643.51 17.89+0. 89 13.29+4.73 11.58+4.17 5.91+4.51 0.4240. 14
(Intestines) 6.25+2.13 5.88+1.59 4,41+1.13 3.30+1.72 1.4140. 84 0.38+0.08
(Kidneys) 17.124+2.56 12.36+2.37 10.50+1.15 8.16+0.97 4.40%£0. 88 1.9540.08
(Muscle) 3.85+0.56 2.97+1.08 2.00+1.02 1.8140. 40 0.4840. 28 0.47+0.10
(Bone) 4,5041.45 3.4340.52 2.77+0. 14 2.1941.08 1.634+0.19 0.8140.16

(Note): n =3
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