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Fig. S1 FT-IR spectrum of C2-PTA



2.1H NMR
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Fig. S2 FT-IR spectrum of C4-PTA
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Fig. S3 FT-1IR spectrum of C6-PTA

400



9.21

0.9

6000

2500

Fa000

F4500

4000

-3500

3000

2500

2000

1500

F1000

F300

— T T T T
5.0 4.5 4.0 3.5 3.0 2.5
£l (ppm}

Fig. S4 1H NMR spectrum of C2-PTA
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Fig. S5 'H NMR spectrum of C4-PTA
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Fig. S6 1H NMR spectrum of C6-PTA
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Fig. S7 13C NMR spectrum of C2-PTA
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Fig. S8 13C NMR spectrum of C4-PTA
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Fig. S9 13C NMR spectrum of C6-PTA
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4. ESI-MS
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Source Type: ESI

Focus: Active

Scan Begin: 100 m/z

Scan End: 1000 m/z

Ion Polarity: Positive

Set Capillary: 4500 V

Set End Plate offset: -500 V
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Fig. S10 ESI-MS spectrum of C2-PTA.
Formula: C17H18N30. m/z: 280.1443. Err: 1.8 ppm.
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Fig. S11 ESI-MS spectrum of C4-PTA.
Formula: C21H26N30. m/z: 336.2070. Err: 0.9 ppm.
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Fig. S12 ESI-MS spectrum of C6-PTA.
Formula: C25H34N30. m/z: 392.2696. Err: 1.6 ppm.

2. Solvent extraction data




Effect of diluents

Solubilities test shows that C2-PTA is well soluble in cyclohexanone, 1,2-dichloroethane, 2-chrolomethane and
chloroform, incompletely soluble in n-octanol and tert-butylbenzene (TBB), and almost insoluble n-hexane
and kerosene. The extraction behaviors of Am(III) and Eu(III) with C2-PTA in such diluents were measured,
and the results are shown in Table S1.

In spite of the good performance of tetradentate N,N’-diethyl-N,N’-ditolyl-2,9-diamide-1,10-phenanthroline
(Et-Tol-DAPhen) in the solvent extraction in cyclohexanone [Xiao, C.-L., et al. (2014). Inorganic chemistry 53(3):

1712-1720.], the solubilities of cyclohexanone (8.6 g/100 mL) is much higher than 1,2-dichloroethane (0.81
g/100 mL) and chloroform (0.82 g/100 mL) at 293 K in water, which may lead to a vulnerable organic phase
as well as an unstable extraction process. And as is seen from Table S1, the distribution ratios of both Am(III)
and Eu(IIl) with C2-PTA present much higher in chloroform than in cyclohexanone and 1,2-dichloroethane.

Such results showed that chloroform is favorable for the extraction of Am(III) and Eu(III) with C2-PTA.

Table S1 Solubilities of C2-PTA, the distribution ratios and the extraction efficient of Am(III) and
Eu(II). Organic phase: 0.2 mol/L C2-PTA. Aqueous phase: 10-3-63 mol/L HNO3 + 241Am/152Eu radiotracers. T

=293 K. The statistical error values were less than 5%.

Diluent Cyclohexanone 1,2-dichloroethane Chloroform
D(Am) 0.23 2.2 25.2
D(Eu) 0.33 1.4 3.3
E(Am) 19% 69% 96%
E(Eu) 25% 58% 76%
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Fig. S13 Effect of extractant concentration. Organic phase: C2-PTA in chloroform. Aqueous phase: 10-363

mol/L HNO3 + 241Am/152Eu tracers. T = 293 K.

3. Solution spectroscopy
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Fig. S14 UV-vis titration of Phen by H* in HNO3/methanol media. cphen = 2.5%10-5 mol/L, cn+ = 0-4.0x10-5
mol/L, T=293 K.

4. Optimized structures

Fig. S15 Optimized structures of Am(C2-PTA)(NOs3)s in front view (left) and lateral view (right).
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Fig. S16 Optimized structures of Eu (C2-PTA)(NO3)3 in front view (left) and lateral view (right).

5. Cartesian coordinates in the optimized structures

Table S2 Cartesian coordinates in the optimized structure of Am(C2-PTA)(NO3)3

Standard orientation

Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z
1 6 0 -0.571877 4192021 0.634449
2 6 0 -1.646207 3.320528 0.630439
3 6 0 -1.439161 1.984736 0.227706
4 7 0 -0.226233 1.535516 -0.086798
5 6 0 0.824312 2.378282 -0.122889
6 6 0 0.702791 3.751576 0.221240
7 6 0 2.104493 1.851447 -0.548551
8 6 0 3.211060 2.730901 -0.641333
9 6 0 3.053941 4111920 -0.277189
10 6 0 1.853951 4.603220 0.143953
11 7 0 2.186113 0.534329 -0.861511
12 6 0 3.344689 0.056743 -1.300572
13 6 0 4.499490 0.852974 -1.437101
14 6 0 4434271 2.188458 -1.097654
15 6 0 -2.477064 0.879104 0.168616
16 8 0 -2.079243 -0.280003 0.399987
17 7 0 -3.770557 1.109424 -0.138807
18 6 0 -4.660540 -0.074518 -0.189516
19 6 0 -4.579996 -0.818599 -1.525315
20 1 0 -0.705240 5.222694 0.952103
21 1 0 -2.620414 3.657136 0.960801
22 1 0 3.920897 4763704 -0.343217
23 1 0 1.749683 5.648596 0.420298
24 1 0 5.419440 0.405731 -1.798211
25 1 0 5.307940 2.829794 -1.179224
26 1 0 -5.676764 0.284950 -0.001540
27 1 0 -4.377419 -0.734453 0.631170
28 1 0 -5.253950 -1.681711 -1.502626
29 1 0 -3.564793 -1.179381 -1.709507
30 1 0 -4.882005 -0.180256 -2.363732
31 7 0 0.010681 -3.883485 0.872012
32 8 0 -0.085481 -5.061541 1.129349
33 8 0 1.131664 -3.248836 0.938326
34 8 0 -1.002287 -3.166836 0.514680
35 7 0 1.130816 -0.169650 2.825018
36 8 0 -0.110028 -0.357190 2.546298
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Table S3 Cartesian coordinates in the optimized structure of Eu(C2-PTA)(NO3);3

Standard orientation

Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z
1 6 0 0.035418 4.107204 0.590091
2 6 0 -1.151501 3.396046 0.572214
3 6 0 -1.126155 2.038713 0.189499
4 7 0 0.018689 1.418947 -0.087988
5 6 0 1.176807 2.104508 -0.114800
6 6 0 1.243140 3.486691 0.208777
7 6 0 2.376167 1.396297 -0.512283
8 6 0 3.597008 2.109778 -0.592707
9 6 0 3.630001 3.504084 -0.246391
10 6 0 2.504212 4.166493 0.144344
11 7 0 2.273273 0.078683 -0.812848
12 6 0 3.360342 -0.563113 -1.222863
13 6 0 4.619762 0.058870 -1.343587
14 6 0 4739111 1.394390 -1.019770
15 6 0 -2.303145 1.085173 0.096056
16 8 0 -2.067434 -0.122327 0.304421
17 7 0 -3.549499 1.485623 -0.228393
18 6 0 -4.579790 0.424525 -0.329054
19 6 0 -4.554153 -0.294574 -1.680750
20 1 0 0.041986 5.150603 0.893943
21 1 0 -2.073531 3.872091 0.879149
22 1 0 4.581319 4.026381 -0.302464
23 1 0 2.543788 5.220231 0.405398
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