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[PI{(DTPA)},] and [EN{(DO3A)},] were synthesized and characterized. '"O-NMR
chemical shift of HyO induced by[EN(Dy(DO3A) ( H,0)},] and
[PI{Dy(DTPA)(H,0)},]*at pH 6.80 had 1.8 and 2.2 inner-sphere water molecule.
The EPR transverse electronic relaxation rate and '"O-NMR transverse relaxation
time for measuring the exchange rate of the coordinated H,O molecule (ke), and
’H-NMR longitudinal relaxation rate of the deuterated diamagnetic lanthanum
complex for measuring the rotational correlation time (tr) were thoroughly
investigated and the results were compared with those previously reported for the
other dimer Gd(III) complexes. The exchange rate (kex) for [EN(Gd(DO3A)( H,0)},]
(1.3 +0.1 ns™) is significantly slower than that of [Gd(DOTA)(H,0)]*~ complex. The
rotational correlation time (tr) for [EN{(Gd(DO3A) (H,0)},] (150 + 6 ps) is slightly
longer than that of [Gd(DOTA)(HzO)]Zf complex. The marked increase of relaxivity
of [EN(Gd(DO3A) (H,0)},] mainly results from its longer rotational time instead of

its fast water-exchange rate.
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[BO{Gd(DO3A)(H,0)},](2,11-dihydroxy-4,9-dioxa-1,12-bis[ 1,4,7,10-tetraaza-
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Fig. 1. Structural formula of [BO(DO3A);].
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bis(1,4-(1-(carboxymethyl)-1,4,7,10-tetraaza-4,7,10-tris(carboxymeth-yl)-1-cycl
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bis(1,4-(1-(carboxymethyl)-1-cyclododecyl-1,10-diaza-3,6-dioxadecane))'”  FI
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Fig. 2. Structural formula of the ligand {pip(DO3A)2}6'.
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Fig. 3. Structural formula of the ligand {bisoxa(DO3A),]}°.
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Fig. 4. Structural formula of the ligand {EN(DO3A),]}".
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Scheme 1. Synthesis for the preparation of [PI(DTPA);]
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2.72 (t, 4H, NCH,CH,N), 2.59 (t, 4H, NCH,CH,N) -

3-1-2 Bis(1,7-(1,7-carboxylmethyl)-1,4,7-trikis(carboxymethyl-1,4,7-triazaheptane)
)-1,8-diaza-cyclohexane) > [PI(DTPA), ] I,TFJ
}{ﬁ’ 7.58 Fu(21.21 E‘@f')DTPA-bis(anhydride)"r}¥]J“$F}_k‘]\iﬁn‘[\ifﬁp T2 2
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0.55-0.7 N HCOOH pvif ik » iz iz tH & 1 5.22 Ju(yield : 68.86%) 'H-NMR
(200 MHz, DMSO—dg), d(ppm) 3.875 (s, 11H, terminal NCH,CO,), 3.770-3.691(m,
4H, central NCH,CO,), 3.641-3.444 (m, 10H, NCH,CH,N), 3.354-3.145 (m, 11H,
NCH,CH;N), 1.857-1.230(m, 4H, cyclohexan) °
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concentration in D,O at 25.0 £ 0.1 °C.
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Fig. 7 Temperature dependence of transverse electronic relaxation rates at X-
band (0.34 T) and pH 7 for 50 mM solution of [EN {Gd (DO3A)(H,0)},)].
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Fig. 7. Temperature dependence of the transverse water 'O relaxation rate at 7.05
T and pH 7 for 50 mM solution of [EN {Gd (DO3A)(H,O)},)] The lines
represent the simultaneous least-squares fit to all data points as described in the
text.
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Tablel. Kinetic and NMR Parameters Obtained from the Simultaneous Fit of
70-NMR and EPR Data
Complexes  A%(s?x10%")  ©,*%[ps] ke /10°S™ = [ps] AH(kJ mol™)

Gd**™ 1.19+0.109 7.3+0.5 804+ 60 41+2 153 +1.3
DOTA" 0.16£0.01 11+1 4.1x0.1 77+4 498+ 1.5
pip(DO3A),"  0.17+0.01 19+2 1.5£0.1 171£12 342+ 1.8
bisoxa((DO3A),"0.21 +£0.02 15+ 1 14+0.1 106x14 385+ 1.8
EN (DO3A),  0.49+0.02 171 1.3+£0.1 15011 352+ 1.0

? data from Ref. 12
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D BRIEE- SE R SO SRR AR -

35 5 W 1050 < IR LY

FFRPITT PP RGBS >R P A o3t « Bl P - i
LT R o T E H@%ﬁ%ﬁéﬁ#@?ﬁﬁ'%ﬁﬁﬁﬂﬂ?%ﬁ% [leqn. 13 A= & o
1 3(eq0 ’
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