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1. Structures of the relevant ligands
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Fig. S1 Structures of the relevant ligands.



NMR and HRMS data of the ligands
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Fig. S2 'H NMR spectrum of L1 in CDCls.
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Fig. S3 1*C NMR spectrum of L1 in CDCls.
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Fig. S5 'H NMR spectrum of L2 in CDCls.



168.471

I

N O N — N 0O~ 00 <t 0

—~>wnowmnmoownvaoaasT oo~ O T — O O —~
NoOAS—nNnd A —COnITARER TSV N O Ol — — X
SRR NS TSN QI O AN T8 o =0
UalieoliasiN o B o BN o I of Il o BN o IR ==l ol oo RNe, SRNe il [=Ne e N ol i e Rto RN o BN o B o B i o !
el B B B IR I B I B Tl el ol i e oY [ o B o I o B o I o I o I o I o I o IR I

T

T

T

T T T T T T T T T T T T T T T T T

210 200 190 180 17"0 II;G 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
1 (ppm)
Fig. S6 1°C NMR spectrum of L2 in CDCls.
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Fig. S7 HRMS (ESI) of L2.




3. Solvent extraction experiments
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Fig. S8 Influence of contact time on the extraction of Am** and Eu**. Organic phase:
0.01 mol/L L2 in 1,2-dichloroethane; Aqueous phase: 1x10™* mol/L Eu(NOs); and trace

amount of >*' Am /"*>!>*Eu in 3.0 mol/L HNOs solution; 7=298 K.

Influence of HNO3 concentration on SFam/Eu

Table S1 Influence of HNOj3 concentration on SFam/rEy in 1,2-dichloroethane.

HNO3, mol/L L1 L2
0.01 1.9+1.7 1.6+0.8
0.1 1.0+0.4 45.845.3

1 15.6£1.5 34.5+£2.7



3 6.4+1.3 14.2+1.2
5 1.1£0.7 12.3£1.1
Table S2 SFamrku of relevant ligands.
Ligands SFame | C Solvent Lipophilic Referenc
u (HNO anion source | es
3)
mol/L
L2 345+2. 1.0 1,2- No This work
7 Dichloroethane

BPPhen ~100 1.0 3- 2- 1
Nitrobenzotrifluor bromohexan
ide oic acid

Et-Tol- 67 1.0 Cyclohexanone No 2

DAPhen

Pyr-DAPhen ~6 1.0 3- No 3
Nitrobenzotrifluor
ide

Oct-DAPhen 6.5+£1.5 3.0 1,2- No 4
Dichloroethane

TButDAPhen 8.9 3;2 3- No 5,6
Nitrobenzotrifluor
ide

TDoDecDAPh 10 3 3- No 7

en Nitrobenzotrifluor
ide

TDoDecDAPh 6.5 3 Dodecane No 7

€n

Dissolution of the ligands in the aqueous phase

Th dissolution of L1 and L2 was evaluated by contacting L1 and L2 solutions of

1,2-dichloroethane (0.01 mol/L) with the aqueous HCI solutions of different

concentrations, respectively. HCI was used instead of HNO3 owning to the interference

of HNO:s to the absorbance of the ligands at 297 nm. Equal volumes (1.0 mL) of the

organic and aqueous phases were stirred in a 3.0 mL vial at 25 °C for 2 h. After phase

separation by centrifugation, the concentrations of the ligands in the organic phase were

determined directly by the absorbance at 297 nm.
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Figure S9. The relative concentration (C/Co x 100%) of the ligands in the organic phase.

V/V=1:1,Co=0.01 mol/L.



Influence of ligand concentration
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Figure S10. The influence of ligand concentration on the extraction of Am** and Eu®".
Organic phase: different concentrations of L2 in 1,2-dichloroethane; Aqueous phase:
1x10* mol/L Eu(NO3); and trace amount of **'Am /"*!5*Ey in 3.0 mol/L HNO;
solution; 7=298 K.
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4. Two-dimensional NMR spectra of L2
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Fig. S11 The 'H-'H COSY and NOESY of L2 in CD;OD: (a) 'H-'H COSY; (b) 'H-'H
NOESY.
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5. UV-vis spectrophotometric titration
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Fig. S12 UV-vis spectrophotometric titration of L1 with Eu*>" in methanol at 298 K.
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6. Crystal Data and structure refinement of Eu(L1)(NO3)3

Table S3 Crystal Data and structure refinement of Eu(L1)(NO3)s.

[Eu(L1)(NO3)3]
CCDC No. 2130928
Empirical formula Ca2H2EuNgO1o
Formula weight 710.43
Temperature/K 301.74(10)
Crystal system monoclinic
Space group P21/n
a/A 9.1272(3)
b/A 14.1154(4)
c/A 20.6307(7)
a/° 90
pBre 95.093(3)
v/° 90
Volume/A? 2647.44(14)
Z 4
pcalcg/cm? 1.782
wmm-! 2.44
F(000) 1412

Crystal size/mm?

Radiation

20 range for data collection/°
Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F?

Final R indexes [[>=2c (I)]
Final R indexes [all data]
Largest diff. peak/hole / e A~

0.12 x 0.08 x 0.07
MoKa (A =0.71073)

3.5t061.874
-12<h<11,-19<k<16,-25<1<25
19329

6680 [Rint = 0.0335, Ryjgma = 0.0373]
6680/0/373

1.018

R; =0.0282, wR = 0.0652

R = 0.0409, wR = 0.0708
0.88/-0.56
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Table S4 Bond lengths of Eu(L1)(NO3)s.

Atom Atom Length/A Atom Atom Length/A
Eul 01 2.390(2) N5 Cl4 1.325(4)
Eul 03 2.637(2) N5 C17 1.482(4)
Eul 04 2.485(2) N6 N8 1.347(4)
Eul 05 2.481(2) N6 C18 1.355(4)
Eul 06 2.481(2) N8 C4 1.336(3)
Eul 08 2.499(2) Cl1 Cl4 1.520(4)
Eul 010 2.518(2) Cl Cl6 1.397(4)
Eul N1 2.643(2) C2 C19 1.509(5)
Eul N4 2.572(2) C3 C7 1.366(5)
Eul N8 2.546(3) C3 C20 1.402(5)
0O1 Cl4 1.250(4) Cc4 C6 1.461(4)
02 N3 1.214(3) C4 C10 1.397(4)
03 N3 1.244(4) Cs Cl17 1.503(6)
04 N2 1.260(4) Co C7 1.404(4)
05 N3 1.272(3) C8 Cl2 1.444(4)
06 N2 1.262(4) C8 C20 1.407(4)
o7 N7 1.220(4) C9 C18 1.485(5)
08 N7 1.254(3) C9 C21 1.531(7)
09 N2 1.209(4) C10 C18 1.386(5)
010 N7 1.270(4) Cl11 Cl6 1.370(4)
N1 Co 1.332(4) Cl11 C22 1.400(5)
N1 C8 1.349(4) C12 C22 1.402(4)
N4 Cl 1.326(4) C13 C15 1.344(5)
N4 C12 1.352(3) C13 C22 1.442(4)
N5 C2 1.476(4) C15 C20 1.426(4)
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Table S5 Bond angles of compound Eu(L1)(NO3)s.

Atom Atom Atom Angle/® Atom Atom Atom Angle/°
0] Eul 03 71.85(7) N7 010 Eul 95.62(17)
0] Eul 04 76.69(8) Cé6 N1 Eul 121.47(19)
o1 Eul 05 121.05(7) Co6 N1 C8 118.1(2)
0] Eul 06 80.81(8) C8 N1 Eul 120.38(18)
0] Eul 08 73.15(7) 04 N2 Eul 58.18(15)
01 Eul 010 118.37(8) 04 N2 06 115.9(3)
o1 Eul N1 120.01(7) 06 N2 Eul 58.01(15)
0] Eul N2 76.06(8) 09 N2 Eul 174.2(3)
01 Eul N4 62.53(7) 09 N2 04 121.6(3)
0] Eul N7 95.52(8) 09 N2 06 122.5(3)
0] Eul N8 155.07(8) 02 N3 Eul 173.4(3)
03 Eul N1 167.66(8) 02 N3 03 123.03)
03 Eul N2 91.32(8) 02 N3 05 120.93)
03 Eul N7 86.66(8) 03 N3 Eul 61.64(15)
04 Eul 03 115.06(8) 03 N3 05 116.1(3)
04 Eul 08 146.22(8) 05 N3 Eul 54.65(14)
04 Eul 010 140.69(8) Cl N4 Eul 118.32(18)
04 Eul N1 73.22(8) Cl N4 Cl12 118.8(3)
04 Eul N2 25.53(8) Cl12 N4 Eul 122.84(19)
04 Eul N4 79.70(7) C2 N5 C17 115.2(3)
04 Eul N7 152.25(8) Cl4 N5 C2 126.8(3)
04 Eul N8 80.54(9) Cl4 N5 C17 117.2(3)
05 Eul 03 49.20(7) N8 N6 C18 112.6(2)
05 Eul 04 124.21(8) 07 N7 Eul 178.6(3)
05 Eul 06 78.24(8) 07 N7 08 120.9(3)
05 Eul 08 85.03(9) 07 N7 010 122.4(3)
05 Eul o10 81.18(9) (O N7 Eul 57.89(15)
05 Eul N1 118.85(7) (O N7 010 116.7(3)
05 Eul N2 102.08(9) 0o10 N7 Eul 58.82(15)
05 Eul N4 155.97(8) N6 N8 Eul 128.46(18)
05 Eul N7 82.79(9) C4 N8 Eul 123.5(2)
05 Eul N8§ 65.16(8) C4 N8 N6 105.0(2)
06 Eul 03 68.69(8) N4 Cl Cl4 111.4(3)
06 Eul 04 50.99(7) N4 Cl Cl6 121.9(3)
06 Eul 08 135.49(8) Cl6 Cl Cl4 126.2(3)
06 Eul 010 157.36(9) N5 C2 C19 113.93)
06 Eul N1 114.69(8) C7 C3 C20 120.1(3)
06 Eul N2 25.55(8) N8 C4 Cé6 117.0(3)
06 Eul N4 124.59(8) N8 C4 C10 111.1(3)
06 Eul N7 155.06(8) C10 C4 Co6 131.6(3)
06 Eul N8§ 77.01(9) N1 Co6 C4 115.1(2)
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116.9(3)
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16



7. DFT optimized structures

Fig. S13 DFT optimized structures of Am/Eu complexes: (a) Am(L3)(NO3)s top view,
(b) Am(L3)(NO3)3 side view, (c) Eu(L3)(NO3); top view, (d) Eu(L3)(NO3)3 side
view, (¢) Am(L4)(NO3); top view, (f) Am(L4)(NO3);3 side view, (g) Eu(L4)(NO3)3
top view, (h) Eu(L4)(NOs3)3 side view. Am: purple, Eu: cyan, C: gray, H: gray
white, N: blue, O: red.
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