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Materials and Instrumentation.

All reagents and solvents were obtained commercially and used without further purification
unless otherwise noted. 'H NMR and '*C NMR spectra were recorded on JINM-ECS-400 MHz
spectrometers and referenced to the solvent signals. Mass spectra (ESI) were performed on Bruker

Daltonics Esquire6000 mass spectrometers.

3+
Determination of the association constant of L- Gd complex system.

3+
The total binding constant of L. complexing with Gd was studied by the absorbance curve

at 270 nm, which was obtained from the absorbance titration spectra of L. with the increase of

3+
Gd(NOs);'6H,O in water. The absorbance titration for L-Gd  system exhibited 1:1
stoichiometry. The equilibrium is given by following equation:
Gd + L < GdL

The association constant, K, is expressed as:
B [GdL] B [GdL]
[Gd]eq [L]leq ([Gd][GdL]) €, [GdL])__

where [Gd] [L]eq and [GdL] are the equilibrium concentrations of free Gd3+, ligand L

eq’
3+ 3+
and L- Gd , respectively. [Gd] and ¢, are the initial concentrations of Gd and ligand L,

respectively. The equation is transformed to:

(c, +[Gd] +1/K > [ (c, +[Gd] + 1/ K}~ 4c,[Gd]

[GdL] = .

Absorbance is given by the Lambert-Beer law as follows:
A,=¢ el
A=¢[L], I+e [GdL])/

A =¢[GdL] I=ec |

ma:

3+
Ao 1s the absorbance of L at 270 nm without Gd , 4 is the absorbance of L at 270 nm

3+
obtained with Gd , and A, is the absorbance of L at 270 nm in the presence of excess amount of

3
Gd +. These relations together with ¢ = [L]q+[GdL] lead to:
A-4y  [GdL)

Amax - AO ¢

2



Thus, the following equation is obtained:

A —A Gd 1 Gd 1 Gd
A=Ay +—= e P a+ 84y Ly ,l8
2 CL CLK CL CLK CL

3+
The equation was used for fitting of the absorption titration data with Gd . The obtained

curve is shown in Figure S1.
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Fig. S3  ESI mass spectrum of L.
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Fig.S4 FT-IR spectrum of L.
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Fig. S5 ESI mass spectrum of GdL.

Fig. S6  ESI mass spectrum of GdL. (The original magnification was in a range from

858 t0 962).



—— GdL

/
/

3384.94

Transmittance(%)
[=2]
o

50 - "1325.82
40

30 150436 1354 16

20 1

10

4000 3500 3000 2500 2000 1500 1000 500
Wavenumber(cm™)

Fig.S7 FT-IR spectrum of GdL.
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Fig. S8 UV-Vis absorbance spectrum of L (10 uM) upon titration with Gd** (0-20

uM) in water. Inset: titration curve of L with Gd3".
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Fig. S9 Determination of the association constant by UV-Vis absorbance spectrum.
The absorbance change of L at 270 nm in water with the increase of Gd(NOj3);-6H,0.
The red line is the nonlinear fitting curve obtained assuming a 1:1 association

between L and Gd3*. [L] = 1.0 x 1075 M.

= 1, (Magnevist®)= 3.6 mM's™)
® ,(GdL)=82mM's")

— e ——
0.0 0.1 0.2 0.3 0.4 0.5
Concentration (mM)

Fig. S10 Relaxivitys r, (1/ T3) versus different concentrations of GdL and

Magnevist® in water at 37 °C.
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Fig. S11  Relaxivitys r, (1/ T3) versus different concentrations of GdL and
Magnevist® in 4.5% BSA solution at 37 °C.
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Fig. S12 The transversal cross-sectional images and color-mapped images of
mouse tumour after intravenous injection of GdL and Magnevist® at 27 min post-

injection.
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Fig. S13  The hemolytic ratio of the control and GdL (50 — 1000 uM). Deionized

water served as the positive control and PBS served as the negative control.

Table S1 DFT optimized coordinates for GdL in the ground state.

Coordinates
Number Atom
X Y 4
1 C -1.680154 1.516815 2.388965
2 H -2.562313 1.331336 3.020154
3 H -0.903881 0.807586 2.688179
4 C -1.205860 2.940484 2.624532
5 H -0.999977 3.067221 3.696107
6 H -2.007415 3.644323 2.390758
7 N -1.973328 1.263488 0.967794
8 C -3.131232 2.021935 0.469058
9 H -3.203360 2.972137 1.004781
10 H -4.068701 1.482008 0.649610
11 C -2.984586 2.387023 -1.012346
12 (0] -1.800825 2.753889 -1.351489
13 (0] -3.974189 2.354788 -1.744931
14 N -0.017984 3.308039 1.817837
15 C 1.201264 3.014077 2.602095
16 H 1.242222 3.679743 3.477931
17 H 1.113764 1.988821 2.976599
18 C 2.492454 3.156909 1.815034
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