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Figure S1. X-ray diffraction patterns of neodymium(III) samples obtained at different temperature
(100, 120 and 150 °C).
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Figure S2. X-ray diffraction patterns of europium(IIl) samples obtained at different temperature
(100, 120 and 150 °C).
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Figure S3. X-ray diffraction patterns of terbium(III) samples obtained at different temperature (100,
120 and 150 °C).
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Figure S4. X-ray diffraction patterns of erbium(IlI) samples obtained at different temperature (100,
120 and 150 °C).
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Figure S5. ATR/FTIR spectrum of neodymium(IIl) samples obtained at different temperature (100,
120 and 150 °C).



Molecules 2023, 28, 6360 4 of 29

Europium(lll) complexes
plumdih P samples 5+6

———-w-—k—-y.\
sample 7 (W\

<7 I
(8] -\ _ _\mt\
= sample 8 vl '
Bl
£
(72}
c
()
S
=
4000 3600 3200 2800 2400 2000 1600 1200 800

Wavenumbers/cm-1

Figure S6. ATR/FTIR spectrum of europium(IIl) samples obtained at different temperature (100, 120

and 150 °C).
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Figure S7. ATR/FTIR spectrum of terbium(III) samples obtained at different temperature (100, 120
and 150 °C).
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Figure S8. ATR/FTIR spectrum of erbium (IIT) samples obtained at different temperature (100, 120

and 150 °C).
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Figure S9. UV-VIS spectra of the neodymium(IIl) samples obtained at different temperature (100,
120 and 150 °C).
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Figure S10. UV-VIS spectra of the europium(IIl) samples obtained at different temperature (100, 120

and 150 °C).
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Figure S11. UV-VIS spectra of the terbium (III) samples obtained at different temperature (100, 120
and 150 °C).
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Figure S12. UV-VIS spectra of the erbium (III) samples obtained at different temperature (100 and

120 °C).
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Figure S13. a) TG and b) DSC curves of neodymium (III) complexes in air atmosphere, obtained at
different temperature (100, 120 and 150 °C).
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Figure S14. a) TG and b) DSC curves of europium (III) complexes in air atmosphere, obtained at
different temperature (100, 120 and 150 °C).
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Figure S15. a) TG and b) DSC curves of erbium (III) complexes in air atmosphere, obtained at dif-
ferent temperature (100, 120 and 150 °C).
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Figure S16. Room temperature emission spectra of [Eu2Qdcas(H20)4]+H20 in solid state (Aex= 360
and 392 nm).
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Figure 517. Low temperature phosphorescence spectrum of [Gd2(Qdca)s(H20)s]+H20 in ethanol so-
lution at 148 °C (Aex=360 nm).
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Figure S18. Typical luminescence decay profiles observed for Eu(IIl) complexes in the solid state at
room temperature prepared in 100 °C and 150 °C (blue points are the raw data while the red line is
a monoexponential fit).

Table S1. Results of the elemental analysis of prepared complexes.

Name of Complex Temperature of Number of C (%) H (%) N (%)
P Synthesis Compounds Cal. Exp. Cal. Exp. Cal. Exp.
40.10M 2.12M 4.250
100 °© 1+2 .7 . .84
Neodymium com- 00°C ’ 38.69?@ 3576 2.44 3.08 4.102 38
plexes 120 °C 3 38.69 36.84 2.44 2.42 4.10 3.85
150 °C 4 37.37 37.22 2.74 2.40 3.96 3.87
36.830) 2.690) 3.91®
- 1 100 °C 5+6 38116 3469 oo 29 Lo 3.83
uropiuim complexes 120 °C 7 38.11 3411 241 292 391 3.93
150 °C 8 38.11 34.55 241 2.67 3.91 3.88
100 °C 9 37.61 35.77 2.37 2.96 3.99 3.92

Terbium complexes 120 °C 10 36.36 34.61 266 295 386 406
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150 °C 11 36.36 34.25 2.66 2.76 3.86 4.07
) 100 °C 12 35.24 33.95 2.76 2.82 3.74 3.74
Erbium
complexes 120 °C 13 35.24 33.63 2.76 2.85 3.74 3.84
150 °C 14 32.15 28.74 3.49 2.38 3.41 3.74
Table S2. Bond Lengths for (1)[Nd2(Qdca)s(H20)s].
Atom Atom Length/A Atom Atom Length/A
C2A C3A 1.417(7) C9B C10B 1.420(8)
C2A Cl11A 1.507(8) CoC C10C 1.425(9)
C2A NI1A 1.320(7) C10A NI1A 1.374(7)
C2B C3B 1.415(8) C10B N1B 1.350(8)
C2B C11B 1.530(8) C10C Ni1C 1.374(8)
C2B N1B 1.315(8) Cl1A O1A 1.269(7)
C2C C3C 1.398(8) Cl1A O2A 1.240(7)
C2C C11C 1.509(8) C11B O1B 1.254(8)
C2C Ni1C 1.331(7) C11B O2B 1.270(8)
C3A C4A 1.361(8) C11C o1C 1.251(7)
C3B C4B 1.365(9) C11C 02C 1.250(8)
C3C C4C 1.353(9) CI12A O3A 1.256(10)
C4A C5A 1.412(7) C12A O4A 1.239(10)
C4A CI2A 1.517(7) C12B O3B 1.251(11)
C4B C5B 1.422(8) C12B 04B 1.243(11)
C4B C12B 1.524(8) C12C 03C 1.250(7)
C4C C5C 1.421(9) C12C 04C 1.255(7)
C4C C12C 1.519(7) C12C Nd1 2.883(5)
C5A C6A 1.427(8) N1A Nd1 2.664(4)
C5A C10A 1.412(8) N1C Nd2! 2.888(4)
C5B C6B 1.411(8) O1A Nd1 2.414(5)
C5B C10B 1.427(8) O1B Nd2? 2.581(5)
C5C C6C 1.432(9) 01C Nd2! 2.358(4)
C5C C10C 1.428(8) O2A Nd22 2.476(4)
C6A C7A 1.355(9) O1W Nd1 2.449(6)
C6B C7B 1.378(9) 0O2B Nd1 2.409(5)
C6C C7C 1.353(10) O2W Nd2 2.433(5)
C7A C8A 1.404(9) O3A Nd13 2.464(5)
C7B C8B 1.414(10) O3B Nd2 2.355(5)
C7C C8C 1.411(10) 03C Nd1 2.534(4)
C8A C9A 1.359(8) O3W Nd2 2.438(5)
C8B C9B 1.357(9) O4A Nd14 2.425(6)
C8C coC 1.353(10) 0O4B Nd25 2.469(5)
C9A C10A 1.420(7) 04C Nd1 2.502(4)
Symmetry code:11/2+x,3/2-y 4z; 2-1/2+x,3/2-y +2; 31-x,1-y,-1/2+z; *1-x,1-y,1/2+z; 5+x,+y,-1+z.
Table S3. Bond Lengths for (4) [Nd2(Qdca)s(H20)4]-3H:0.
Atom Atom Length/A Atom Atom Length/A
Nd1 O1A! 2.368(4) C5B C4B 1.415(9)
Nd1 O4A 2.360(5) C5B C6B 1.427(9)
Nd1 O2A? 2.508(5) C10B C9B 1.432(9)
Nd1 O2B? 2.381(4) C4B C3B 1.375(9)
Nd1 0O4B 2.368(5) C4B C12B 1.504(8)
Nd1 NIA! 2.780(5) C10A C5A 1.421(9)
Nd1 O1wW 2.501(6) C10A C9A 1.413(9)
Nd1 O4W 2.571(7) C3B C2B 1.411(9)
Nd2 O3B 2.354(4) C4A C5A 1.429(9)
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Nd2 O1B* 2.402(4) C4A C3A 1.367(9)
Nd2 o01C 2.400(5) C4A C12A 1.525(9)
Nd2 04C 2.302(5) C5A C6A 1.414(9)
Nd2 O3W 2.484(6) C2B C11B 1.496(9)
Nd2 N1B* 2.724(5) C5C C6C 1.433(10)
Nd2 N1C5 2.727(5) C5C C10C 1.412(9)
Nd2 O2W 2.518(6) C5C C4C 1.409(9)
OlA C11A 1.270(8) C3A C2A 1.399(9)
O3B C12B 1.255(8) 03C C12C 1.212(9)
O4A C12A 1.245(8) C2A C11A 1.503(9)
O2A C11A 1.255(8) C9B C8B 1.359(10)
O1B C11B 1.261(8) C6B C7B 1.352(10)
O2B C11B 1.248(8) C6C C7C 1.342(10)
O4B C12B 1.236(8) C9A C8A 1.353(11)
0O1C C11C 1.267(8) C10C C9C 1.407(9)
04C C12C 1.257(8) Cc2C C3C 1.403(9)
N1A C10A 1.377(8) C2C C11C 1.505(10)
N1A C2A 1.325(8) C4C C3C 1.371(10)
N1B C10B 1.355(8) C4C C12C 1.524(9)
N1B C2B 1.335(8) C9C C8C 1.351(11)
O3A C12A 1.240(9) C6A C7A 1.372(11)
02C C11C 1.251(8) C7A C8A 1.400(11)
N1C C10C 1.382(9) C8B C7B 1.390(10)
N1C C2C 1.322(8) C8C C7C 1.424(10)
C5B C10B 1.434(8)

Symmetry code: 12-x,2-y,1-z; 2-1+x,+y,+z; °1-x,2-y,1-z; *1-x,1-y,1-z; °-x,1-y,-z.
Table S4. Bond Lengths for (8) [Euz(Qdca)s(H20)4]-H20.

Atom Atom Length/A Atom Atom Length/A
Eul N1A 2.830(4) Cc4C C12C 1.527(7)
Eul N1B! 2.775(4) C5A C6A 1.412(8)
Eul O1A 2.287(4) C5A C10A 1.420(7)
Eul O1B! 2.374(3) C5B C6B 1.419(8)
Eul O3A? 2.367(4) C5B C10B 1.425(8)
Eul O4A3 2.301(4) C5C C6C 1.417(9)
Eul 0O4B 2.296(4) C5C C10C 1.427(7)
Eul O4W 2.454(4) C6A C7A 1.377(9)
Eu2 C11C 3.224(5) C6B C7B 1.364(9)
Eu2 N1C 2.689(5) C6C C7C 1.338(9)
Eu2 01C 2.280(4) C7A C8A 1.410(9)
Eu2 O1wW 2.473(5) C7B C8B 1.395(9)
Eu2 O2B 2.424(4) C7C C8C 1.406(9)
Eu2 O2W 2.458(5) C8A C9A 1.357(9)
Eu2 032 2.376(4) C8B C9B 1.359(9)
Eu2 O3W 2.462(5) C8C C9C 1.355(9)
Eu2 O4C* 2.319(4) C9A C10A 1.412(8)
C2A C3A 1.403(7) C9B C10B 1.419(8)
C2A Cl1A 1.496(8) CoC C10C 1.411(8)
C2A N1A 1.328(7) C10A N1A 1.383(7)
C2B C3B 1.410(8) C10B N1B 1.364(7)
C2B C11B 1.499(8) C10C N1C 1.381(7)
C2B N1B 1.330(7) C11A O1A 1.278(7)
C2C C3C 1.412(7) C11A O2A 1.238(7)
C2C C11C 1.492(8) C11B O1B 1.257(6)
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Cc2C N1C 1.327(7) C11B O2B 1.251(7)
C3A C4A 1.362(8) C11C 01C 1.278(7)
C3B C4B 1.369(8) C11C 02C 1.234(7)
C3C Cc4C 1.354(8) C12A O3A 1.239(7)
C4A C5A 1.413(8) CI12A O4A 1.254(7)
C4A C12A 1.533(7) C12B O3B 1.219(7)
C4B C5B 1.421(7) C12B 0O4B 1.273(7)
C4B C12B 1.510(8) C12C 03C 1.248(7)
C4C C5C 1.421(8) C12C 04C 1.245(7)

Symmetry code: 12-x,1-y,1-z; 21+x,+y,+z; ’1-x,-y,1-z; 41-x,1-y,2-z.
Table S5. Bond Lengths for (9) [Tb2(Qdca)s(H20)4]-H=0.

Atom Atom Length/A Atom Atom Length/A
C2A C3A 1.416(8) C9B C10B 1.419(8)
C2A Cl11A 1.518(8) CoC C10C 1.403(8)
C2A N1A 1.322(7) C10A N1A 1.379(7)
C2B C3B 1.406(8) C10B N1B 1.386(7)
C2B C11B 1.499(8) C10C N1C 1.390(7)
C2B N1B 1.321(7) C11A O1A 1.262(7)
C2C C3C 1.423(7) Cl1A O2A 1.231(7)
C2C C11C 1.511(8) C11B O1B 1.257(6)
C2C N1C 1.305(7) C11B O2B 1.258(7)
C3A C4A 1.345(8) C11C 01C 1.281(7)
C3B C4B 1.361(8) C11C 02C 1.221(7)
C3C C4C 1.360(8) C12A O3A 1.241(7)
C4A C5A 1.434(8) CI12A O4A 1.242(7)
C4A CI12A 1.530(7) C12B O3B 1.225(7)
C4B C5B 1.431(8) C12B 04B 1.268(7)
C4B C12B 1.524(8) C12C 03C 1.241(8)
C4C C5C 1.426(8) C12C 04C 1.255(7)
C4C C12C 1.528(8) N1A Tb1 2.817(5)
C5A C6A 1.408(8) N1B Tbh1! 2.751(5)
C5A C10A 1.410(8) N1C Tb2 2.661(5)
C5B C6B 1.416(8) O1A Tbl 2.269(4)
C5B C10B 1.419(8) O1B Tb1! 2.349(4)
C5C C6C 1.416(8) o1C Tb2 2.263(4)
C5C C10C 1.419(8) O1wW Tbh2 2.421(4)
C6A C7A 1.373(9) 0O2B Tb2 2.386(4)
C6B C7B 1.343(9) O2W Tb2 2.431(5)
C6C C7C 1.347(10) O3A Tb12 2.340(4)
C7A C8A 1.406(9) 03C Tbh22 2.351(4)
C7B C8B 1.388(9) O3W Tb2 2.443(5)
C7C C8C 1.406(10) O4A Tb13 2.286(4)
C8A C9A 1.351(9) 04B Tb1 2.263(4)
C8B C9B 1.354(9) 04C Tbh24 2.290(4)
C8C CoC 1.353(9) O4W Tb1 2.444(5)
C9A C10A 1.431(8)

Symmetry code: 12-x,1-y,1-z; 2-1+x,+y,+z; *1-x,-y,1-z; 41-x,1-y,2-z.
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Table S6. Bond Lengths for (13) [Er2(Qdca)3(H20)4]-4H20.

Atom Atom Length/A Atom Atom Length/A
Erl N1B! 2.715(3) C5A C6A 1.419(6)
Erl O1A 2.236(3) C5A C10A 1.430(5)
Erl O1B! 2.320(3) C5B C6B 1.425(6)
Erl O1wW 2.384(3) C5B C10B 1.422(5)
Erl O3A2 2.313(3) C5C C6C 1.416(6)
Erl O4A3 2.249(3) C5C C10C 1.413(5)
Erl 04B 2.237(3) C6A C7A 1.356(7)
Er2 N1C 2.601(3) C6B C7B 1.350(6)
Er2 o1C 2.285(3) C6C C7C 1.358(7)
Er2 02B 2.357(3) C7A C8A 1.412(7)
Er2 O2wW 2.380(3) C7B C8B 1.406(6)
Er2 03¢t 2.296(3) C7C C8C 1.417(7)
Er2 O3W 2.357(3) C8A C9A 1.363(7)
Er2 04C? 2.375(3) C8B C9B 1.361(6)
Er2 O4W 2.291(3) C8C coC 1.360(6)
C2A C3A 1.401(5) C9A C10A 1.409(6)
C2A C11A 1.518(5) C9B C10B 1.417(5)
C2A N1A 1.318(5) C9C C10C 1.415(6)
C2B C3B 1.419(5) C10A NI1A 1.374(5)
C2B C11B 1.507(5) C10B N1B 1.365(5)
C2B N1B 1.323(5) C10C N1C 1.375(5)
C2C C3C 1.405(5) CI11A O1A 1.273(5)
C2C C11C 1.506(5) CI11A O2A 1.226(5)
C2C N1C 1.329(5) C11B O1B 1.249(4)

C3A C4A 1.373(5) C11B O2B 1.262(5)
C3B C4B 1.370(5) C11C 01C 1.258(5)
C3C C4C 1.363(6) C11C 02C 1.238(5)
C4A C5A 1.410(5) C12A O3A 1.242(5)
C4A CI12A 1.530(5) CI2A O4A 1.237(5)
C4B C5B 1.422(5) C12B O3B 1.232(5)
C4B C12B 1.519(5) C12B O4B 1.247(5)
C4C C5C 1.423(5) C12C 03C 1.269(5)
C4C C12C 1.507(5) C12C 04C 1.232(5)

Symmetry code:'-x,1-y,1-z; 2-1+x,+y,+z; 31-X,-y,1-z; 41-x,1-y,2-z.

Table S7. Bond Angles for (1) [Nd2(Qdca)s(H20)s].

Atom Atom Atom Angle/® Atom Atom Atom Angle/
C3A C2A C11A 121.6(5) C2C N1C Nd2! 111.0(3)
N1A C2A C3A 123.0(5) C10C N1C Nd2! 132.0(4)
NIA C2A Cl1A 115.4(5) Cl1A O1A Nd1 125.9(4)
C3B C2B C11B 121.8(5) C11B O1B Nd22 158.6(5)
N1B C2B C3B 122.3(6) C11C 01C Nd2! 132.2(4)
N1B C2B C11B 115.8(5) CIl1A O2A Nd22 116.4(3)
C3C C2C C11C 119.6(5) C11B 0O2B Nd1 139.4(4)
N1C Cc2C C3C 123.7(5) CI2A O3A Nd13 155.2(4)
N1C C2C C11C 116.7(5) C12B O3B Nd2 154.4(5)
C4A C3A C2A 119.2(5) C12C 03C Nd1 92.9(3)
C4B C3B C2B 118.9(5) CI12A O4A Nd1¢ 159.3(5)
C4C C3C c2C 120.8(6) C12B O4B Nd25 149.9(5)
C3A C4A C5A 119.2(5) C12C 04C Nd1 94.3(3)
C3A C4A C12A 124.4(5) NI1A Nd1 C12C 124.10(15)
C5A C4A CI12A 116.4(4) O1A Nd1 C12C 170.29(19)
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C3B C4B C5B 120.4(5) O1A Nd1 N1A 62.19(14)
C3B C4B C12B 120.5(5) O1A Nd1 O1W 77.1(2)
C5B C4B C12B 119.0(5) O1A Nd1 O3A* 90.36(18)
C3C C4C C5C 118.4(5) O1A Nd1 03C 157.32(16)
C3C C4C C12C 117.7(5) O1A Nd1 O4A3 110.02(19)
C5C C4C C12C 123.8(5) O1A Nd1 04C 148.51(14)
C4A C5A C6A 123.3(5) O1wW Nd1 C12C 93.3(2)
C4A C5A C10A 118.5(5) O1wW Nd1 NI1A 125.1(2)

C10A C5A C6A 118.2(5) O1W Nd1 O3A* 69.51(19)
C4B C5B C10B 116.2(5) O1wW Nd1 03C 108.2(2)
C6B C5B C4B 124.9(5) O1W Nd1 04C 77.6(2)
C6B C5B C10B 118.9(5) O2B Nd1 C12C 102.61(18)
C4C C5C C6C 124.1(6) 0O2B Nd1 NI1A 119.39(18)
C4C C5C C10C 117.7(6) O2B Nd1 O1A 78.01(16)

C10C C5C C6C 118.1(6) O2B Nd1 O1W 82.9(2)
C7A C6A C5A 120.8(5) 02B Nd1 O3A* 151.86(19)
C7B C6B C5B 120.4(6) O2B Nd1 03C 124.11(19)
C7C C6C C5C 120.5(6) 02B Nd1 O4A3 76.9(2)
C6A C7A C8A 120.1(5) O2B Nd1 04C 80.54(16)
C6B C7B C8B 120.2(6) O3A* Nd1 C12C 84.7(2)
C6C C7C Cc8C 121.1(6) O3A* Nd1 N1A 75.2(2)
C9A C8A C7A 121.7(5) O3A* Nd1 03C 71.9(2)
C9B C8B C7B 121.0(6) O3A* Nd1 04C 98.03(19)
C9C C8C C7C 120.5(6) 03C Nd1 C12C 25.66(15)
C8A CI9A C10A 119.2(5) 03C Nd1 NI1A 98.77(13)
C8B C9B C10B 120.2(6) O4A3 Nd1 C12C 79.4(2)
C8C CoC C10C 120.5(6) O4A3 Nd1 N1A 76.4(2)
C5A C10A C9A 120.0(5) O4A3 Nd1 O1W 156.3(2)
NI1A C10A C5A 121.4(4) O4A3 Nd1 O3A* 131.19(14)
N1A C10A C9A 118.6(5) O4A3 Nd1 03C 74.2(2)
C9B C10B C5B 119.3(6) O4A3 Nd1 04C 87.0(2)
N1B C10B C5B 122.2(5) 04C Nd1 C12C 25.72(16)
N1B C10B C9B 118.3(5) 04C Nd1 N1A 149.30(14)
CoC C10C C5C 119.2(6) 04C Nd1 03C 51.37(14)
N1C C10C C5C 122.5(6) O1B! Nd2 N1C? 142.66(18)
N1C C10C CcoC 118.3(6) 01¢? Nd2 N1C? 61.18(14)
O1A Cl11A C2A 115.5(5) o012 Nd2 O1B! 131.58(15)
O2A Cl11A C2A 121.1(5) o1 Nd2 O2A! 143.23(15)
O2A Cl11A O1A 123.4(5) o1 Nd2 O2W 66.01(15)
O1B C11B C2B 117.8(5) o012 Nd2 O3W 89.76(18)
O1B C11B O2B 125.2(6) o1 Nd2 O4B¢ 71.12(16)
O2B C11B C2B 117.0(5) O2A! Nd2 N1C? 85.63(13)
O1C C11C Cc2C 118.5(5) O2A1 Nd2 O1B! 84.27(16)
02C C11C Cc2C 117.8(5) O2W Nd2 N1C? 113.31(17)
02C C11C 01C 123.7(6) O2W Nd2 O1B! 65.57(16)
O3A CI12A C4A 116.7(7) O2W Nd2 O2A! 148.86(18)
O4A CI12A C4A 117.3(8) O2W Nd2 O3W 78.8(2)
O4A CI12A O3A 126.0(5) O2wW Nd2 0O4B¢ 126.54(19)
O3B C12B C4B 115.8(7) O3B Nd2 N1C? 71.95(19)
O4B C12B C4B 120.0(7) O3B Nd2 O1B! 71.71(18)
O4B C12B O3B 124.2(5) O3B Nd2 o012 96.27(17)
C4C C12C Nd1 177.7(5) O3B Nd2 O2A! 87.1(2)
03C C12C C4C 119.9(5) O3B Nd2 O2W 76.6(2)
03C C12C 04C 121.3(5) O3B Nd2 O3W 149.5(2)




Molecules 2023, 28, 6360

15 of 29

03C C12C Nd1 61.4(3) 03B Nd2 O4B¢  139.57(18)
04C C12C C4C 118.7(5) O3W Nd2 N1C2 135.36(19)
04C C12C Nd1 60.0(3) O3W Nd2 O1B! 81.96(19)
C2A N1A C10A 118.6(4) O3wW Nd2 O2A! 105.6(2)
C2A NI1A Nd1 116.5(3) 03W Nd2 O4B¢ 70.5(2)
C10A N1A Nd1 124.9(3) O4B¢ Nd2 N1C? 68.35(18)
C2B N1B C10B 119.9(5) O4B° Nd2 O1B! 144.86(17)
C2C N1C C10C 117.0(5) O4B¢ Nd2 O2A! 82.7(2)

Symmetry codes: '1/2+x,3/2-y,+z; 21/2+x,3/2-y+z; 31-x,1-y,-1/2+z; *1-x,1-y,1/2+z; S+x+y,-1+z;

o+x,+y,1+z.

Table S8. Bond Angles for (4) [Nd2(Qdca)s(Hz0):]-3Hz0.
Atom Atom Atom Angle/" Atom Atom Atom Angle/
O1A! Nd1 0O2A2 73.53(16) C2C N1C Nd25 111.9(4)
O1A! Nd1 02B3 79.32(16) C2C N1C C10C 117.9(5)
O1A! Nd1 NI1A! 61.64(16) C4B C5B C10B 117.9(6)
O1A! Nd1 O1wW 140.7(2) C4B C5B C6B 123.5(6)
O1A! Nd1 O4W 156.3(2) C6B C5B C10B 118.6(6)
04A Nd1 O1A!  91.86(17)  NIB C10B C5B 122.7(6)
O4A Nd1 0O2A2 149.90(18) N1B C10B C9B 118.8(6)
O4A Nd1 02B°  76.04(17)  C9B C10B C5B 118.5(6)
O4A Nd1 O4B 130.47(18) C5B C4B C12B 122.7(6)
O4A Nd1 NI1A! 71.75(16) C3B C4B C5B 118.4(6)
O4A Nd1 O1wW 107.2(2) C3B C4B C12B 118.9(6)
O4A Nd1 O4W 73.4(2) N1A C10A C5A 122.3(6)
02A2 Nd1 NI1A! 119.94(16) NI1A C10A C9A 118.1(6)
02A2 Nd1 O4W 127.8(2) C9A C10A C5A 119.5(6)
O2B° Nd1 02A  7546(17)  C4B C3B C2B 120.0(6)
O2B3 Nd1 N1A! 127.37(16) C5A C4A CI12A 123.7(6)
O2B° Nd1 O1W 72.8(2) C3A C4A C5A 118.5(6)
O2B3 Nd1 O4W 113.7(2) C3A C4A CI12A 117.6(6)
O4B Nd1 O1A! 100.93(17) C10A C5A C4A 117.4(6)
O4B Nd1 0O2A2 78.92(18) C6A C5A C10A 118.1(6)
O4B Nd1 0O2B? 153.19(18) C6A C5A C4A 124.5(6)
O4B Nd1 N1A! 73.07(16) N1B C2B C3B 123.2(6)
O4B Nd1 O1W 92.3(2) N1B C2B C11B 116.6(5)
O4B Nd1 O4W 76.6(2) C3B C2B C11B 120.2(6)
O1W Nd1 02A? 73.1(2) C10C C5C C6C 117.9(6)
O1W Nd1 NI1A! 156.7(2) C4C C5C C6C 123.4(6)
O1W Nd1 O4W 62.8(3) C4C C5C C10C 118.7(6)
O4W Nd1 NI1A! 95.6(2) C4A C3A C2A 120.3(6)
O3B Nd2 O1B* 105.81(17) O3B C12B C4B 116.7(6)
O3B Nd2 o1C 138.61(17) O4B C12B O3B 125.5(6)
O3B Nd2 O3W 146.89(19) O4B C12B C4B 117.8(6)
O3B Nd2 N1B* 73.48(16) N1A C2A C3A 123.2(6)
03B Nd2 NIC5  87.50(16)  NI1A C2A Cl1A 115.6(5)
O3B Nd2 O2W 73.4(2) C3A C2A Cl11A 121.1(6)
O1B* Nd2 O3W 72.4(2) CSB C9B C10B 119.6(6)
O1B4 Nd2 N1B* 62.48(16) C7B C6B C5B 120.4(6)
O1B4 Nd2 N1Cs 140.09(17) Cc7C C6C C5C 121.3(7)
O1B4 Nd2 O2W 69.72(19) O4A C12A C4A 118.0(6)
o1C3 Nd2 O1B* 82.60(16) O3A C12A O4A 124.8(6)
01C Nd2 O3W 74.50(19) O3A C12A C4A 117.1(6)
o1C3 Nd2 N1B* 140.17(15) O1A Cl11A C2A 115.4(6)
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o1¢ Nd2 N1C3 64.23(16) O2A Cl1A O1A 125.7(6)
o1¢ Nd2 O2W 72.0(2) O2A C11A C2A 118.9(6)
04C Nd2 O3B 92.59(19) O1B C11B C2B 117.0(6)
04C Nd2 O1B* 142.29(18) O2B C11B O1B 124.3(6)
04C Nd2 o1¢° 105.10(18) O2B C11B C2B 118.6(6)
04C Nd2 O3W 74.3(2) C8A C9A C10A 120.8(7)
04C Nd2 N1B* 93.12(16) N1C C10C C5C 121.7(6)
04C Nd2 N1C3 71.68(17) N1C C10C C9C 118.9(6)
04C Nd2 O2W 148.0(2) C9C C10C C5C 119.4(6)
O3W Nd2 N1B* 76.97(18) N1C C2C C3C 123.0(6)
O3W Nd2 N1C3 115.53(19) N1C c2C C11C 117.0(6)
O3W Nd2 O2W 131.8(2) C3C C2C C11C 120.0(6)
N1B4 Nd2 N1C3 155.28(16) C5C C4C C12C 123.5(6)
O2W Nd2 N1B* 109.45(18) C3C C4C C5C 118.2(6)
O2wW Nd2 N1C3 78.92(18) C3C C4C C12C 118.3(6)
C11A O1A Nd1! 126.9(4) C8C CoC C10C 121.2(7)
C12B O3B Nd2 173.7(4) C4C C3C C2C 120.3(6)
CI2A O4A Nd1 159.6(5) C7A C6A C5A 120.6(7)
Cl1A O2A Nd1¢ 128.9(4) C6A C7A C8A 120.7(7)
C11B O1B Nd2* 128.9(4) 01C C11C C2C 117.3(6)
C11B O2B Nd13 146.4(5) 02C C11C o1C 124.7(7)
C12B 0O4B Nd1 161.6(4) 02C C11C C2C 118.0(6)
C11C O1C Nd2° 124.4(4) C9B C8B C7B 121.8(6)
C12C 04C Nd2 171.2(5) C6B C7B C8B 121.0(7)
C10A N1A Nd1! 128.8(4) 04C C12C C4C 117.3(6)
C2A N1A Nd1! 113.0(4) 03C C12C 04C 125.5(7)
C2A N1A C10A 117.9(5) 03C C12C C4C 117.2(6)
C10B N1B Nd2+ 127.1(4) C9A C8A C7A 120.3(7)
C2B N1B Nd2* 114.3(4) C9C C8C C7C 120.1(7)
C2B N1B C10B 117.8(5) C6C C7C C8C 120.0(7)
C10C N1C Nd25 127.8(4)

Symmetry codes:12-x,2-y,1-z; 2-14x,+y,+z; 31-x,2-y,1-z; 41-x,1-y,1-z; 5-x,1-y,-z; 1+x,+y,+Z.
Table S9. Bond Angles for (8) [Euz(Qdca)s(H20)4]- H20.
Atom Atom Atom Angle/® Atom Atom Atom Angle/®
N1B! Eul NI1A 86.89(12) C3A C4A C12A 116.1(5)
O1A Eul N1A 62.30(13) C5A C4A CI2A 125.4(5)
O1A Eul N1B! 76.98(15) C3B C4B C5B 117.9(5)
O1A Eul O1B! 83.12(14) C3B C4B C12B 120.4(5)
O1A Eul O3A2 146.39(14) C5B C4B C12B 121.7(5)
O1A Eul O4A3 99.33(15) C3C C4C C5C 119.4(5)
O1A Eul O4B 136.45(15) C3C C4C C12C 117.7(5)
O1A Eul O4W 77.08(16) C5C C4C C12C 122.9(5)
O1B! Eul N1A 138.37(13) C4A C5A C10A 117.5(5)
O1B! Eul N1B! 61.91(13) C6A C5A C4A 124.2(5)
O1B! Eul O4W 75.37(15) C6A C5A C10A 118.2(5)
O3A2 Eul NI1A 147.69(13) C4B C5B C10B 118.2(5)
O3A2 Eul N1B! 110.47(14) C6B C5B C4B 123.1(5)
O3A2 Eul O1B! 73.14(13) C6B C5B C10B 118.8(5)
O3A2 Eul O4W 74.17(15) C4C C5C C10C 117.3(5)
O4A3 Eul N1A 67.31(13) C6C C5C C4C 124.6(5)
O4A3 Eul N1B! 151.81(13) C6C C5C C10C 118.1(5)
O4A3 Eul O1B! 146.08(14) C7A C6A C5A 121.2(5)
O4A3 Eul O3A2 88.24(14) C7B C6B C5B 121.0(6)
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SLL Eul
O4W
O4B Eul N 72.32(15) oTe
O4B 1A 83.92(1 Coc
Eul 92(14) C6A C5C B
04B Eul N1B! 74.39(14) C7A CoA 0.5(6)
04B O1B! 1104 CéB 7B 119.6(6)
Eul A46(14)  C6C C8B m
04B O3A2 7543 c7C 9.8(6)
Eul 43(15)  C9A CsC 5
o418 O4A° 9110 CcsA 1.8(6)
oW O4W 1456 CsB 0.7(6)
Eul 60(15)  C9C C7B 5
O4W NI1A 1148 c8C 1.5(6)
Eul 83(14)  C8A c7C 11
N1C Eu2 N1B! 131.95(14) C C9A C10A 9.8(6)
o1C " CIIC  47.03(14) 8B CoB 108 120.7(5)
0o1C C11C 18.28 C8C Coc 1206(6)
SLS NiC 65.08 CI10A 0.6(5)
Eu2 0 .08(15) N1A C5A o
o1C W 78.69 C10A 5(5)
O1C ") 0O2B 146.63(16) C C10A CoA 0(5)
01C O2W 75 81 9B C10B 17.50)
Eu2 81(16)  NIB C5B m
O1C 3¢ 137.11 C10B 8.4(5)
Fu2 0 11(16)  NIB C5B ™
0O1C Fu2 W 73.15(17) C C10B C9B 8(5)
O1W O4Ct 103.4 LS C10C 118.8(5)
Eu2 43(16) NIC e O
O1W =" C11c 92.85(17) N C10C e 9.2(5)
O2B Em NIC  132.38(16) olc 100 o 122.0(5)
02B CIIC 13160 1A A 11856)
Eu2 .60(15) O2A CoA e
o28 NIC 9168 ClIA 8(5)
O2B o 1w 104.15(19) o Cl1A OLA 8(5)
O2B a2 ozw 74.45(15) OlB C11B C2B 123.4(5)
O2wW Fu2 O3W 140.10(16) O2B C11B OB 117.6(5)
O2W C11C 70.05 2B C11B 117.6(5)
Eu2 .05(15) CoC O1B -
O2W N1C 72.71 C11C 8(5)
02w W 69.10(1 C11C 7(3)
Eu2 o .10(19) o1C Ea2 .
o3¢ Eu2 W 136.04(19) 0 C11C o .0(3)
032 C11C 155.10 2C CliC 116,55)
Eu2 .10(17) 02C a2 =
Q3¢ NIC 154.36 C11C 6.4(4)
032 Fu2 O1wW 72.30(17) R C11C olC 8.5(5)
03C2 Eo O2B 72.56(16) O3A CL2A o 125.0(6)
03C2 O2wW 119.91 3A C12A 115.5(5)
Eu2 o 9l(1e)  O4A O4A 126
oW Fw BW_ 692518) O Cl2A | CaA 86)
O3W E C11cC 87.86(17) O3B C12B CiB 117.7(5)
O3W a2 N1C 118.93(17) 033 C12B 4B 120.2(5)
04C* cliC 973 3C C12C 114.8(5)
04C: 2 NIC  7160(14) O C12C cic 5.8(5)
04C* oW 15029 4C choc 11676)
Eu2 29(19) QA o 1
04CH O2B 90.25 NIA 5.4(5)
Eu2 o .25(16) CoA Eul 0
SLSy 2W 14053 N1A 0(3)
Eu2 .53(17) C10A C10A m
04CH 032 7,99 N1A 700)
Eu2 99(15) C2B Eul 13
C3A oA O3W 775(2) c N1B Bl 2.03)
NI1A C2A CliA 119.5(5) Clz(ig N1B C10B 113.4(3)
C3A 1716
121A C2A ClIA 12295)  C2C E}g Eull 1 29.08
3B C2B 117.5(5) C2C Eu2 1
N1B C7B Cl1B 120.3(5) Cloc N1C Cloc - 1(4)
C3B 18.1(5
N1B C2B C 123.7(5) CliA N1C " o (5)
€3¢ 1B 1160 Ol1A 10)
N1C c2C C11C 119'9(5) C11B O1B Eul 132.4(4)
€2€ 9(6)  cuc Eull 13
NIC e3¢ 122.7(5 01C E 0.3(3)
c2C C11C 17 4?5; C11B OB Eui 127.7(4)
c12a O3A Eu15 128.0(4)
= 138.8(4)
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C4A C3A C2A 121.1(5) C12C 03C Eu2’ 138.7(4)
C4B C3B C2B 120.1(5) CI12A O4A Euld 157.1(4)
C4C C3C C2C 120.2(5) C12B 0O4B Eul 174.7(4)
C3A C4A C5A 118.4(5) C12C 04C Eu24 166.7(5)

Symmetry codes:!2-x,1-y,1-z; 21+x,+y,+z; 31-x,-y,1-z; 41-x,1-y,2-z; 5-1+x,+y,+z.
Table S10. Bond Angles for (9) [Tb2(Qdca)s(H20)4]-H20.

Atom Atom Atom Angle/® Atom Atom Atom Angle/®
C3A C2A CI11A 119.5(5) C2B N1B C10B 116.1(5)
N1A C2A C3A 122.7(5) C2B N1B Tb1! 114.0(4)
N1A C2A CI11A 117.8(5) C10B N1B Tb1! 129.4(3)
C3B C2B C11B 120.0(5) C2C N1C C10C 117.9(5)
N1B C2B C3B 124.7(6) C2C N1C Tb2 111.2(4)
N1B C2B C11B 115.3(5) C10C N1C Tb2 130.1(4)
C3C c2C C11C 118.4(5) Cl1A O1A Tb1 132.7(4)
N1C C2C C3C 123.7(5) C11B O1B Tb1! 130.6(4)
N1C C2C C11C 117.9(5) C11C 01C Tb2 127.4(4)
C4A C3A C2A 121.1(5) C11B O2B Tb2 129.2(4)
C4B C3B C2B 120.0(5) CI12A O3A Tb12 139.3(4)
C4C C3C Cc2C 119.3(6) C12C 03C Tb22 139.1(4)
C3A C4A C5A 118.8(5) CI12A O4A Tb13 157.4(4)
C3A C4A CI2A 115.9(5) C12B O4B Tb1 173.7(4)
C5A C4A CI12A 125.1(5) C12C 04C Tb2* 168.1(5)
C3B C4B C5B 118.4(5) N1B! Tbl N1A 86.80(13)
C3B C4B C12B 121.1(5) O1A Tbl N1A 62.96(14)
C5B C4B C12B 120.5(5) O1A Tbl N1B! 76.83(15)
C3C C4C C5C 119.4(5) O1A Tbl O1B! 82.97(14)
C3C Cc4C C12C 116.8(5) OlA Tbl O3A5 146.44(15)
C5C C4C C12C 123.7(5) O1A Tbl O4A3 99.13(15)
C6A C5A C4A 123.8(5) OlA Tbl O4W 76.85(16)
C6A C5A CI10A 119.8(5) O1B! Tbl N1A 138.74(13)

C10A C5A C4A 116.4(5) O1B! Tbl N1B! 62.00(14)
C6B C5B C4B 123.7(5) O1B! Tbl O4W 74.84(15)
C6B C5B C10B 118.8(5) O3A5 Tbl N1A 146.96(14)
C10B C5B C4B 117.5(5) O3A5 Tbl N1B! 110.83(14)
C6C C5C C4C 124.0(5) O3A5 Tbl O1B! 73.43(14)
C6C C5C C10C 118.7(6) O3A> Tbl O4W 74.19(16)
C10C C5C C4C 117.2(5) O4A3 Tbl N1A 67.29(14)
C7A C6A C5A 119.9(6) O4A3 Tbl N1B! 152.00(15)
C7B C6B C5B 120.9(6) O4A3 Tbl O1B! 145.74(15)
C7C C6C C5C 120.6(6) O4A3 Tbl O3A> 88.03(15)
C6A C7A C8A 120.6(6) O4A3 Tbl O4W 72.45(16)
C6B C7B C8B 120.7(6) O4B Tbl N1A 83.02(14)
C6C C7C C8C 120.3(6) 0O4B Tbl N1B! 74.23(14)
C9A C8A C7A 120.6(6) O4B Tbl O1A 136.09(16)
C9B C8B C7B 120.8(6) 0O4B Tbl O1B! 110.65(14)
CoC C8C C7C 120.8(6) 0O4B Tbl O3A5 75.79(16)
C8A C9A C10A 120.6(5) 0O4B Tbl O4A3 91.57(15)
C8B C9B C10B 120.7(6) O4B Tbl O4W 146.27(16)
C8C CoC C10C 120.5(6) O4W Tbl N1A 115.53(15)
C5A C10A C9A 118.4(5) O4W Tbl N1B! 131.43(15)
N1A C10A C5A 124.1(5) 0O1C Tb2 N1C 65.67(15)
N1A C10A C9A 117.5(5) 01C Tbh2 O1W 75.39(17)
C9B C10B C5B 118.0(5) 01C Tb2 0O2B 146.69(17)
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N1B C10B C5B 123.2(5) 01C Tb2 o2w 72.69(18)
N1B C10B C9B 118.8(5) 0O1C Tb2 03C> 136.52(16)
C9C c10C C5C 119.0(5) O1C Tb2 O3wW 77.79(18)
N1C C10C C5C 122.2(5) O1C Tb2 04cCt 104.26(17)
N1C c10C c9C 118.8(5) O1wW Tb2 N1C 72.74(15)
O1A Cl11A C2A 116.3(5) O1w Tb2 o2w 136.1(2)
02A Cl11A C2A 119.3(5) O1W Tb2 O3W 69.73(19)
02A Cl11A O1A 124.4(6) O2B Tb2 N1C 91.71(15)
O1B C11B C2B 117.3(5) 02B Tb2 O1wW 74.59(16)
O1B C11B 02B 124.3(5) 02B Tb2 o2wW 140.49(18)
02B C11B C2B 118.4(5) 02B Tb2 O3W 104.70(19)
O1C C11C Cc2C 115.2(5) O2W Tb2 N1C 118.24(18)
02C C11c C2C 119.3(5) O2W Tb2 O3wW 74.6(2)
02C C11C O1C 125.5(6) 03C® Tb2 N1C 154.18(15)
O3A CI12A C4A 115.2(5) 03cs Tb2 Oo1w 120.46(16)
O3A CI12A O4A 126.8(5) 03C* Tb2 02B 72.83(17)
O4A CI12A C4A 118.0(5) 03cs Tb2 o2w 69.43(18)
O3B C12B C4B 118.9(5) 03C® Tb2 O3wW 72.31(17)
03B C12B 04B 126.5(5) O3W Tb2 N1C 132.75(16)
04B C12B C4B 114.6(5) 04ct Tb2 N1C 71.66(15)
03C C12C Cc4C 116.5(5) 04ct Tb2 Oo1w 140.60(17)
03C C12C 04C 125.3(6) 04ct Tb2 0O2B 90.10(16)
04C C12C C4C 118.1(6) 04cC Tb2 o2w 77.1(2)
C2A N1A C10A 116.9(5) 04ct Tb2 0o3c 87.46(15)
C2A NIA Tb1 109.4(4) 04cCt Tb2 O3W 149.57(19)
C10A N1A Tbl 132.7(4)

Symmetry codes:2-x,1-y,1-z; 2-1+x,+y,+z; 31-x,-y,1-z; 41-x,1-y,2-7; 51+x,+y,+z.
Table S11. Bond Angles for (13) [Er2(Qdca)s(H20)4]-4H-0.
Atom Atom Atom  Angle/ Atom Atom Atom Angle/*
O1A Erl NI1B!  79.49(10) C3C c4C C5C 118.7(3)
O1A Erl O1B'  84.74(10) C3C C4C C12C 119.4(3)
O1A Erl O1W  78.90(11)  C5C c4C C12C 121.9(3)
O1A Erl O3A2  149.85(11) C4A C5A CoA 124.3(4)
O1A Erl 0O4A3  97.06(10)  C4A C5A C10A 117.4(3)
O1A Erl O4B  132.48(11)  CeA C5A C10A 118.3(4)
O1B! Erl N1B! 62.89(9) C4B C5B Co6B 123.8(4)
O1B! Erl O1W  75.20(10)  CI10B C5B C4B 118.0(3)
O1w Erl NI1B' 134.12(10) CI10B C5B Co6B 118.2(3)
O3A? Erl NI1B! 110.04(10) C6C C5C c4C 122.4(3)
03A? Erl O1B'  75.45(10) C10C C5C C4C 118.2(3)
O3A? Erl O1W  74.24(11) C10C C5C C6C 119.4(4)
O4A3 Erl NI1B! 149.43(10) C7A CoA C5A 120.7(4)
O4A3 Erl O1B!'  147.54(10) C7B C6B C5B 121.0(4)
O4A3 Erl O1W  7339(11)  CrC C6C C5C 120.8(4)
O4A3 Erl O3A%  88.26(10)  C6A C7A C8A 120.8(4)
04B Erl NI1B!  71.41(10) Ce6B C7B C8B 120.9(4)
04B Erl O1B' 11243(10) CeC C7C C8C 119.7(4)
04B Erl O1W  146.99(11) C9A C8A C7A 120.3(4)
04B Erl O3A%  76.87(11) C9B C8B C7B 120.0(4)
04B Erl O4A%  90.21(10)  C9C C8C C7C 120.7(4)
01C Er2 NIC  65.66(10) C8A C9A C10A 120.5(4)
01C Er2 O2B  153.87(11) C8B C9B C10B 121.1(4)
01C Er2 O2W  70.43(11)  C8C C9C C10C 120.7(4)
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O1C Er2 O3C*  110.82(11) C9A C10A C5A 119.4(4)
01C Er2 O3W  79.41(13) NI1A C10A C5A 122.7(3)
01C Er2 04C?2  133.94(10) NI1A C10A C9A 117.9(4)
01C Er2 O4W  75.63(11) C9B C10B C5B 118.8(3)
0O2B Er2 N1C 95.63(10) N1B C10B C5B 122.6(3)
O2B Er2 O2W  135.14(10) NI1B C10B C9B 118.6(3)
0O2B Er2 04C2  69.34(10) C5C C10C CoC 118.6(4)
O2W Er2 N1C 108.69(10) NI1C C10C C5C 122.2(3)
O3C* Er2 N1C 73.62(9) N1C C10C CcoC 119.2(3)
O3C# Er2 0O2B 78.58(10) O1A Cl11A C2A 116.4(3)
03¢ Er2 O2W  73.27(11) O2A Cl1A C2A 119.4(3)
O3C# Er2 O3W  134.52(12) O2A Cl11A O1A 124.1(4)
03¢ Er2 04C>  85.54(10) O1B C11B C2B 117.3(3)
O3W Er2 N1C 71.18(11) O1B C11B O2B 124.6(3)
O3W Er2 O2B 77.19(12) 0O2B C11B C2B 118.2(3)
O3W Er2 O2W  145.84(13) O1C C11C c2C 116.4(3)
O3W Er2 04C2 119.96(11) O2C C11C Cc2C 119.5(3)
04C? Er2 N1C 156.59(10) O2C C11C 01C 124.1(4)
04C2 Er2 O2W  74.24(10) O3A C12A C4A 115.5(3)
O4W Er2 NI1C  132.25(11) O4A C12A C4A 118.6(3)
O4W Er2 0O2B  109.05(11) O4A C12A O3A 125.8(3)
O4W Er2 O2W  81.88(13) O3B C12B C4B 118.7(3)
O4W Er2 O3C*  149.66(12) O3B C12B O4B 124.8(4)
O4W Er2 O3W  75.30(14) O4B C12B C4B 116.5(3)
O4W Er2 04C2  70.92(11) 03C C12C C4C 116.1(3)
C3A C2A Cl1A 119.7(3) 04C C12C C4C 118.1(3)
NI1A C2A C3A 123.6(4) 04C C12C 03C 125.8(3)
N1A C2A Cl1A 116.7(3) C2A N1A C10A 117.4(3)
C3B C2B C11B 120.9(3) C2B N1B Erl! 113.1(2)
N1B C2B C3B 124.0(3) C2B N1B C10B 117.5(3)
N1B C2B C11B 115.0(3) C10B N1B Erl! 127.8(2)
C3C Cc2C C11C 119.7(3) Cc2C N1C Er2 113.4(2)
N1C c2C C3C 123.9(4) C2C N1C C10C 117.4(3)
N1C c2C C11C 116.4(3) C10C N1C Er2 129.1(2)
C4A C3A C2A 120.2(4) Cl11A O1A Erl 137.6(3)
C4B C3B C2B 119.2(3) C11B O1B Erl? 129.9(2)
C4C C3C Cc2C 119.6(4) C11C 01C Er2 127.7(3)
C3A C4A C5A 118.6(3) C11B O2B Er2 122.9(2)
C3A C4A C12A 116.9(3) C12A O3A Erl® 145.4(2)
C5A C4A CI12A 124.4(3) C12C 03C Er2¢ 139.6(3)
C3B C4B C5B 118.5(3) C12A O4A Erl3 168.6(3)
C3B C4B C12B 121.3(3) C12B O4B Erl 161.5(3)
C5B C4B C12B 120.2(3) C12C 04C Er25 137.3(2)
Symmetry codes: 1-x,1-y,1-z; 2-1+x,+y,+z; 31-x,-y,1-z; 41-x,1-y,2-z; 51+x,+y,+z.
Table S12. Torsion Angles for (1) [Nd2(Qdca)s(H20)s].

A B C D Angle/* A B C D Angle/*
C2A C3A C4A C5A -1.6(14) C5C C10C N1C Nd22 -177.7(5)
C2A C3A C4A C12A 178.6(9) C6A C5A C10A C9A 3.7(13)
C2A Cl11A O1A Nd1 25.4(9) C6A C5A C10A N1A -177.5(8)
C2A Cl1A O2A Nd2! -172.3(6) C6A C7A C8A C9A 2.4(18)
C2B C3B C4B C5B 1.5(9) C6B C5B C10B C9B 1.6(11)
C2B C3B C4B C12B 177.3(6) C6B C5B C10B N1B -175.0(7)
C2B C11B O1B Nd2! -92.7(13) C6B C7B C8B C9B 1.2(11)
C2B C11B O2B Nd1 158.2(5) C6C C5C C10C C9C -0.4(10)
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C2C C3C C4aC C5C 0.4(11) C6C C5C C10C N1C 179.1(7)
C2C C3C C4C C12C  176.9(7) C6C C7C C8C C9C -2.4(12)
C2C C11C 01C Nd22 -8.4(9) C7A C8A C9A C10A -2.3(17)
C3A C2A Cl1A O1A 166.8(8) C7B C8B C9B C10B 0.6(12)
C3A C2A CIl1A O2A  -12.1(13) c7C C8C C9C C10C 1.7(12)
C3A C2A N1A CI0A  -3.5(13) C8A C9A C10A C5A -0.8(14)
C3A C2A N1A Nd1 177.3(7) C8A C9A C10A N1A -179.6(9)
C3A C4A C5A C6A 177.8(9) C8B C9B C10B C5B -2.0(12)
C3A C4A C5A CI0A  -0.8(13) C8B C9B C10B N1B 174.8(7)
C3A C4A CI2A O3A 88.4(10) C8C C9C C10C C5C -0.3(11)
C3A C4A CI2A O4A  -93.1(10) C8C C9C C10C N1C -179.9(8)
C3B C2B C11B O1B 174.3(6) C9A C10A N1A C2A 179.7(9)
C3B C2B C11B O2B -5.4(9) C9A C10A N1A Nd1 -1.2(11)
C3B C2B N1B C10B -1.6(9) C9B C10B N1B C2B -176.8(6)
C3B C4B C5B C6B 174.2(7) Cc9C C10C N1C C2C 179.1(7)
C3B C4B C5B C10B -3.0(10) CcoC C10C N1C Nd22 1.9(10)
C3B C4B C12B O3B -61.5(8) CI10A C5A C6A C7A -3.8(14)
C3B C4B C12B O4B 120.1(7) C10B C5B C6B C7B 0.2(11)
C3C C2C C11C 0O1C  -173.5(6) C10C C5C C6C C7C -0.2(11)
C3C C2C C11C 02C 7.0(10) CIl1A C2A C3A C4A -174.4(8)
C3C C2C N1C C10C -0.4(11) C11A C2A N1A C10A 175.0(8)
C3C C2C N1C Nd22 177.4(6) CIl1A C2A N1A Nd1 -4.3(10)
C3C Cc4C C5C C6C -1789(7) Cl11B C2B C3B C4B -174.8(6)
C3C C4C C5C C10C -1.2(10) C11B C2B N1B C10B 174.4(6)
C3C C4C C12C 0O3C  -152.6(8) Cl11C C2C C3C C4C -179.3(7)
C3C Cc4C C12C 04C 24.4(10) C11C C2C N1C C10C 179.3(6)
C4A C5A C6A C7A  177.6(10) CI11C C2C N1C Nd22 -2.8(8)
C4A C5A C10A C9A  -177.6(9) CI12A C4A C5A C6A -2.4(13)
C4A C5A C10A N1A 1.2(13) CI12A C4A C5A C10A 179.009)
C4A C12A O3A Nd13 63.9(12) C12B C4B C5B C6B -1.6(12)
C4A C12A O4A Nd1¢+ -51.0(16) CI12B C4B C5B C10B -178.9(7)
C4B C5B C6B C7B -177.0(7)  Cl12C C4C C5C C6C 4.8(11)
C4B C5B C10B C9B 179.0(7)  C12C C4C C5C C10C -177.5(6)
C4B C5B C10B N1B 2.4(10) N1A C2A C3A C4A 3.9(15)
C4B C12B O3B Nd2 10.7(13) N1A C2A C11A O1A -11.7(11)
C4B C12B O4B Nd2> -80.4(9) N1A C2A Cl11A O2A 169.4(8)
C4C C5C C6C C7C 177.5(7) N1B C2B C3B C4B 0.9(9)
Cc4C C5C C10C C9C -178.3(7) N1B C2B C11B O1B -1.7(9)
C4C C5C C10C N1C 1.3(10) N1B C2B C11B O2B 178.7(6)
C4C C12C 03C Nd1 177.8(6) N1C C2C C3C C4C 0.5(12)
Cc4C C12C 04C Nd1 -177.8(6) N1C C2C C11C 01C 6.7(9)
C5A C4A CI2A O3A -91.4(9) Ni1C C2C C11C 02C -172.8(6)
C5A C4A C12A O4A 87.1(9) O1A C11A O2A Nd2! 9.0(10)
C5A C6A C7A C8A 0.8(16) O1B C11B O2B Nd1 -21.4(12)
C5A C10A N1A C2A 0.9(13) O2A C11A O1A Nd1 -155.8(6)
C5A C10A N1A Nd1 -180.0(6) O2B C11B O1B Nd2! 86.9(13)
C5B C4B C12B O3B 114.3(7) 02C C11C O1C Nd22 171.1(5)
C5B C4B C12B O4B -64.1(8) O3A C12A O4A Nd14 127.3(13)
C5B C6B C7B C8B -1.6(11) O3B C12B O4B Nd2s5 101.4(9)
C5B C10B N1B C2B -0.1(10) 0O3C C12C 04C Nd1 -1.0(9)
C5C C4C C12C 03C 23.8(12) O4A C12A O3A Nd13 -114.5(11)
C5C C4C C12C O4C  -159.3(7) O4B C12B O3B Nd2 -171.1(8)
C5C C6C C7C C8C 1.6(12) 04C C12C 03C Nd1 1.009)
C5C C10C N1C C2C -0.4(10)

Symmetry codes: '-1/2+x,3/2-y,+z; 21/2+x,3/2-y,+z; 31-x,1-y,-1/2+z; 41-x,1-y,1/2+z; 5+x,+y,-1+z.
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Table S13. Torsion Angles for (4) [Nd2(Qdca)s(H20)4]-3H=0.

A B C D  Angle” A B C D  Angle/
Ndl! OIA CIIA O2A 1450(5) C3B C2B CIIB  OIB  171.2(6)
Nd1' OIA CIlIA C2A -352(8) C3B C2B CIIB  O2B  -7.0(10)
Ndl  O4A CI2A  O3A 83.0(15) C4A C5A C6A  C7JA  178.7(7)
Ndl  O4A CI2A  C4A -914(14) C4A  C3A  C2A  NIA  -3.9(10)
Nd12 O2A CIlIA OIA -347(10) C4A C3A C2A ClIA 172.3(6)
Nd12 O2A CIIA C2A 1455(5) C5A CI0A C9A  C8A  -0.3(11)
Ndl1® O2B CIIB OIB 923(10) C5A C4A  C3A  C2A  6.5(10)
Ndi® OB CIIB C2B -89.79) C5A  C4A CI2A  O4A -32.9(10)
Ndl  O4B CI2B O3B -153.0(12) C5A  C4A CI2A  O3A  152.4(7)
Ndl O4B CI2B  C4B  28(2) C5A C6A C7A  C8A  04(12)
Nd1' NIA CI0A C5A -169.05) C2B  NIB  CIOB  C5B  -3.009)
Ndl' NIA CI0A C9A 81(9 C2B  NIB CIOB C9B 177.1(6)
Ndl' NIA C2A  C3A 1727350 C5C  C6C  C7/C  C8C  -0.7(13)
Ndl' NIA C2A ClIA 377 C5C CI0C C9C  C8C  0.2(I1)
Nd2¢ OIB  CIIB O2B -1793(5) C5C  CAC  C3C  C2C  -4.8(10)
Nd2* OIB CIIB (2B 279 C5C CAC CI2C  O4C  59.5(10)
Nd2> OIC Cl1IC 02C -1553(6) C5C  C4C  CI2C  03C  -120.3(9)
Nd2» O0IC ClIC C2C 2459) C3A C4A  C5A  CI0OA  -3.8(9)
Nd2 NIB CIOB C5B 16625 C3A C4A  C5A  C6A  176.5(7)
Nd2¢ NIB CIOB C9B -13.7(8) C3A  C4A CI2A  O4A 142.7(7)
Nd2 NIB C2B  C3B -1703(5) C3A  C4A  CI2A  O3A -32.0(10)
Nd2¢ NIB C2B CIIB 97(7) C3A C2A ClIA OlA -154.2(6)
Nd2» NIC CI0C C5C  156.1(5) C3A  C2A  CIIA  O2A  256(9)
Nd2s NIC Cl0C  C9C -24009) CI2B C4B  C3B  C2B  177.3(6)
Nd2> NIC C2C  C3C -1624(5) C2A  NIA CI0A C5A  4.3(9)
Nd2» NIC C2C CIIC 155(7) C2A  NIA CI0OA  C9A -1785(6)
NIA CI0A C5A  C4A -1.7(10) C9B C8B C7B  C6B  0.0(12)
NIA CI0A C5A  C6A 1781(6) C6B C5B CIOB  NIB -1785(6)
NIA CI0A C9A  C8A -1775(7) C6B C5B CIOB  C9B  1.5(9)
NIA C2A CIIA OIA 223(8) C6B C5B  C4B  C3B  -179.1(6)
NIA C2A CIIA O2A -157.9(6) C6B C5B C4B  CI12B  2.2(10)
NIB CIOB C9B  C8B 1787(7) C6C  C5C  ClOC  NIC -178.7(6)
NIB C2B  CIIB OIB -889) C6C C5C CIOC  C9C  1.4(10)
NIB C2B CIIB O2B 17306) C6C C5C  C4C  C3C  -176.2(7)
NIC ClI0C C9C  C8C -179.7(7) C6C  C5C  C4C  CI2C  0.7(11)
NIC C2C  C3C  C4C  34(11) CI2A C4A  C5A  CI0A 171.8(6)
NIC C2C CIIC OIC -266(9) CI2A C4A  C5A  C6A  -7.9(11)
NIC C2C CIIC 02C 1533(7) CI2A C4A  C3A  C2A  -169.4(6)
C5B CIOB  C9B  C8B  -12(10) C9A  CIOA C5A  C4A  -178.8(6)
C5B C4B C3B (2B -15(10) C9A CI0OA C5A  C6A  1.0(10)
C5B  C4B  CI2B O3B 60.69) C10C NIC C2C  C3C  1.6(10)
C5B  C4B CI2B O4B -1200(7) C10C NIC  C2C  CIIC  179.5(6)
C5B C6B C7B C8B 03(12) CIOC C5C  C6C  C7C  -11(11)
ClIoB NIB (2B C3B 0409 CI0C C5C C4C  C3C  1.5(10)
CI0B NIB (2B ClIB -179.6(6) CIOC C5C  C4C  CI2C  178.3(7)
C10B  C5B C4B  C3B -109) CIOC C9C C8C  C7C  -2.0(13)
Cl10B  C5B C4B  CI2B -1798(6) C2C  NIC Cl0C  C5C  -5.0(10)
C10B  C5B C6B  C7B -1.010) C2C  NIC CIOC  C9C  174.9(7)
CI0B  C9B C8B C7B  05(12) C4C C5C  C6C  C7C  176.5(7)
C4B C5B  CI0B NIB 3409 C4C  C5C  CI0OC  NIC  3.5(10)
C4B C5B  CIOB  C9B -1767(6) C4C  C5C  CIOC  C9C  -176.4(7)
C4B  C5B C6B  C7B 1770(7) C9C  C8C  C7/C  C6C  2.2(13)
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C4B C3B C2B N1B 1.9(10) C3C C2C C11C O1C  151.4(7)
C4B C3B C2B Cl11B -178.1(6) C3C C2C C11C 02C  -28.7(10)

C10A N1A C2A C3A  -1.6(10) C3C C4C C12C 04C  -123.6(8)
C10A N1A C2A CI11A -178.0(5) (C3C C4C C12C 0O3C  56.6(11)
C10A C5A C6A C7A  -11(11) C6A C7A C8A C9A 0.3(12)
CI10A C9A C8A C7A  -04(12) Cl11C C2C C3C C4C  -174.4(7)
C3B C4B C12B O3B -118.2(7) C12C C4C C3C C2C 178.1(6)
C3B C4B C12B 0O4B 61.2(9)

Symmetry codes: '2-x,2-y,1-z; 21+x,+y,+z; 31-x,1-y,1-z; 41-x,2-y,1-z; 5-x,1-y,-z.

Table S14. Torsion Angles for (8) [Euz(Qdca)3(H20)4]- H20.

A B C D Angle/ A B C D Angle/®
C2A C3A C4A C5A 1.9(8) C5C C10C N1C C2C -4.0(8)
C2A C3A C4A CI2A  -173.5(5) C6A C5A C10A C9A 2.6(8)
C2A C11A Ol1A Eul 4.5(8) C6A C5A C10A N1A -178.7(5)
C2B C3B C4B C5B 3.3(8) C6A C7A C8A C9A 1.3(10)
C2B C3B C4B C12B -175.5(5) C6B C5B C10B C9B -0.5(8)
C2B C11B O1B Eul! -1.8(8) C6B C5B C10B N1B  -180.0(5)
C2B C11B O2B Eu2 154.6(4) C6B C7B C8B C9B 1.1(11)
C2C C3C C4C C5C -5.6(8) C6C C5C C10C C9C -0.3(8)
c2C C3C C4C C12C  171.2(5) C6C C5C C10C NI1C -179.1(5)
Cc2C Cl11C O1C Eu2 16.7(8) C6C C7C C8C CI9C  -1.5(11)
C3A C2A Cl1A O1A -172.05) C7A C8A C9A CI10A  -0.5(10)
C3A C2A C11A O2A 5.5(9) C7B C8B C9B C10B  0.5(10)
C3A C2A N1A Eul 167.7(4) C7C C8C C9C C10C  2.6(10)
C3A C2A N1A CI0A  -2.4(8) C8A C9A C10A C5A -1.5(9)
C3A C4A C5A C6A  177.3(5) C8A C9A C10A N1A  179.7(6)
C3A C4A C5A CI0A  -2.9(8) C8B C9B C10B C5B -0.7(9)
C3A C4A C12A O3A  -32.1(7) C8B C9B C10B N1B  178.8(6)
C3A C4A CI12A O4A  145.6(5) (C8C C9C C10C C5C -1.7(9)
C3B C2B C11B O1B -171.0(5) C8C C9C C10C N1C  177.0(6)
C3B C2B C11B 0O2B 10.2(8) CI9A C10A NI1A Eul 12.4(7)
C3B C2B N1B Eul' 169.6(4) C9A C10A N1A C2A  179.9(5)
C3B C2B N1B C10B  -3.0(8) C9B C10B N1B Eul! 12.3(8)
C3B C4B C5B C6B  176.8(6) C9B C10B N1B C2B  -176.5(5)
C3B C4B C5B C10B  -3.2(8) C9C C10C N1C Eu2  -13.3(8)
C3B C4B C12B O3B -58.7(8) (C9C C10C N1C C2C  177.2(5)
C3B C4B C12B O4B  120.7(6) CI10A C5A C6A C7A -1.7(9)
C3C C2C C11C Eu2 171.4(5) C10B C5B C6B C7B 2.0(9)
C3C C2C C11C O1C 162.1(5) C10C C5C C6C C7C 1.5(9)
C3C C2C C11C 02C  -17.2(8) Cl11A C2A C3A C4A  178.5(5)
C3C C2C N1C Eu2 -169.14) Cl11A C2A N1A Eul -9.9(6)
C3C C2C N1C C10C 2.3(8) C11A C2A N1A CI10A  179.9(5)
C3C C4C C5C C6C  -176.1(6) C11B C2B C3B C4B  179.6(5)
C3C C4C C5C C10C 3.8(8) C11B C2B N1B Eul'  -10.3(6)
C3C  C4C CI2C 03C 37.78) Cl11B  C2B NIB  CI0B 177.2(5)
C3C C4C C12C 04C  -139.2(6) Cl11C C2C C3C C4C  -176.9(5)
C4A C5A C6A C7A  178.1(6) Cl11C C2C N1C Eu2 10.4(6)
C4A C5A C10A C9A -177.3(5) Cl11C C2C N1C C10C -178.2(5)
C4A C5A C10A NI1A 1.4(8) CI12A C4A C5A C6A -7.8(9)
C4A C12A O3A Eul? -151.0(4) CI12A C4A C5A C10A  172.0(5)
C4A C12A O4A Eul® -103.2(10) CI12B C4B C5B C6B -4.4(9)
C4B C5B C6B C7B  -178.0(6) CI12B C4B C5B C10B  175.6(5)
C4B C5B C10B C9B  179.6(5) Cl12C C4C C5C C6C 7.3(9)
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C4B C5B C10B N1B 0.1(8) C12C C4C C5C C10C -172.8(5)
C4C C5C C6C C7C  -178.6(6) NIA C2A C3A C4A 0.9(9)
C4C C5C C10C C9C  179.8(5) NIA C2A C11A O1A 5.7(8)
C4C C5C C10C N1C 1.0(8) N1A C2A C11A O2A  -176.7(6)
C4C C12C 03C Eu2? 156.5(5) NI1B C2B C3B C4B -0.2(9)
C4C C12C 04C Eu2¢ 83.8(18) NI1B C2B C11B O1B 8.8(8)
C5A C4A C12A O3A 152.8(5) NI1B C2B C11B O2B  -169.9(5)
C5A C4A C12A O4A  -294(8) NI1C C2C C3C C4C 2.6(9)
C5A C6A C7A C8A  -0.2(10) NI1C C2C C11C Eu2 -8.2(5)
C5A C10A N1A Eul -166.3(4) NI1C C2C C11C 01C  -17.5(8)
C5A C10A N1A C2A 1.2(8) N1C C2C C11C 02C  163.2(6)
C5B C4B C12B O3B 1225(6) OI1B C11B O2B Eu2 -24.1(8)
C5B C4B C12B O4B  -58.0(7) O2A Cl11A O1A Eul -173.0(5)
C5B C6B C7B C8B -2.3(10) O2B C11B O1B Eul!  176.9(4)
C5B C10B N1B Eul' -168.2(4) 0O2C C11C 0O1C Eu2 -164.1(5)
C5B C10B N1B C2B 3.0(8) O3A C12A O4A Eul®  74.2(11)
C5C C4C C12C O3C -145.6(6) O3C C12C 04C Eu2¢ -92.8(17)
C5C C4C C12C 04C 37.5(8) O4A C12A O3A Eul?  31.5(10)
C5C C6C c7C C8C  -0.7(10) 0O4C C12C 03C Eu2? -26.8(11)
C5C C10C N1C Eu2 165.4(4)

Symmetry codes: 12-x,1-y,1-z; 2-1+x,+y,+z; 31-x,-y,1-z; 41-x,1-y,2-z.
Table S15. Torsion Angles for (9) [Tb2(Qdca)3(H20)4]-H20.

A B C D Angle/® A B C D Angle/®
C2A C3A C4A C5A 3.2(8) C5C C10C N1C Tb2 164.3(4)
C2A C3A C4A CI2A -1723(55) C6A C5A C10A C9A 3.0(8)
C2A C11A O1A Tbl 2.5(8) C6A C5A C10A N1A -178.8(5)
C2B C3B C4B C5B 3.6(8) C6A C7A C8A C9A 3.1(10)
C2B C3B C4B C12B -175.6(5) C6B C5B C10B C9B 0.109)
C2B C11B O1B Th1! -2.6(8) C6B C5B C10B NI1B -179.9(5)
C2B C11B O2B Tb2 153.8(4) C6B C7B C8B C9B 0.4(12)
c2C C3C C4C C5C -5.4(9) C6C C5C C10C CcoC -1.3(8)
c2C C3C Cc4C C12C  171.2(5) C6C C5C C10C N1C  -179.0(5)
c2C C11C 01C Tb2 17.8(8) C6C C7C C8C CcoC 0.0(11)
C3A C2A Cl1A OlA -171.6(55) C7A C8A C9A CI0A -1.9(10)
C3A C2A Cl11A O2A 5.7(9) C7B C8B C9B C10B  0.6(11)
C3A C2A N1A C10A  -1.3(8) C7C C8C CoC C10C  1.8(11)
C3A C2A N1A Tbl 168.4(4) C8A C9A C10A C5A -1.1(9)
C3A C4A C5A C6A 1769(6) C8A C9A C10A NI1A -179.3(6)
C3A C4A C5A CI0A  -3.5(8) C8B C9B C10B C5B -0.9(10)
C3A C4A C12A O3A  -32.3(7) C8B C9B C10B NI1B  179.2(6)
C3A C4A C12A O4A  146.3(6) C8C CcoC C10C C5C -1.1(9)
C3B C2B C11B O1B -170.3(5) C8C CoC C10C N1C  176.7(6)
C3B C2B C11B 0O2B 10.3(8) C9A C10A N1A C2A  179.0(5)
C3B C2B N1B C10B -3.7(8) C9A C10A N1A Tb1 12.2(7)
C3B C2B N1B Tb1'  169.3(5) C9B C10B N1B C2B  -176.4(6)
C3B C4B C5B C6B  176.3(6) C9B C10B N1B Tb1! 11.9(8)
C3B C4B C5B C10B -3.5(8) CcoC C10C N1C C2C  177.5(5)
C3B C4B C12B O3B  -59.3(8) C9C C10C N1C Tb2 -13.4(8)
C3B C4B C12B O4B  119.6(6) CI10A C5A C6A C7A -2.009)
C3C C2C C11C 01C  161.2(6) C10B C5B C6B C7B 0.9(9)
C3C C2C C11C 02C  -182(9) Ci10C C5C C6C C7C 3.1(9)
C3C C2C N1C C10C 2.4(8) C11A C2A C3A C4A  177.4(5)
C3C C2C N1C Tb2  -168.7(5) CI11A C2A N1A CI10A -179.5(5)
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C3C C4C C5C C6C  -175.7(6) CI11A C2A N1A Tb1 -9.8(6)
C3C C4C C5C C10C 3.0(8) C11B C2B C3B C4B  179.3(5)
C3C C4C C12C 03C 37.8(8) Cl11B C2B N1B C10B  177.1(5)
C3C C4C C12C 04C  -139.1(6) C11B C2B N1B Tb1! -9.9(6)
C4A C5A C6A C7A  177.6(6) C11C C2C C3C C4C  -176.8(6)
C4A C5A C10A C9A  -176.6(5) Cl11C c2C N1C C10C -178.1(5)
C4A C5A C10A N1A 1.6(8) C11C Cc2C N1C Tb2 10.8(6)
C4A C12A O3A Tb12 -151.4(4) CI2A C4A C5A C6A -8.0(9)
C4A C12A O4A Tb13 -102.8(10) CI12A C4A C5A C10A  171.6(5)
C4B C5B C6B C7B  -1789(7) Cl12B C4B C5B C6B -4.6(9)
C4B C5B C10B C9B  179.9(6) CI12B C4B C5B C10B  175.7(5)
C4B C5B C10B N1B -0.2(9) C12C C4C C5C C6C 7.909)
C4C C5C C6C C7C  -178.2(6) C12C C4C C5C C10C -173.3(5)
C4C C5C C10C Co9C  1799(5) NI1A C2A C3A C4A -0.7(9)
C4C C5C C10C N1C 2.2(8) NI1A C2A C11A O1A 6.7(8)
C4C C12C 03C Tb22  155.4(5) NI1A C2A C11A O2A  -176.0(6)
C4C C12C 04C Tbh2* 82(2) N1B C2B C3B C4B 0.29)
C5A C4A C12A O3A  152.4(5) NI1B C2B C11B O1B 8.9(8)
C5A C4A C12A O4A  -29.08) NIB C2B C11B O2B  -170.5(6)
C5A C6A C7A C8A  -1.1(10) Ni1C c2C C3C C4C 2.8(9)
C5A C10A N1A C2A 0.9(8) Ni1C c2C C11C O1C  -18.3(8)
C5A C10A N1A Tbl  -1659(4) NI1C c2C C11C 02C  162.3(6)
C5B C4B C12B O3B 121.5(7) O1B C11B O2B Tb2 -25.6(9)
C5B C4B C12B 0O4B -59.5(7) O2A C11A O1A Tbl  -174.6(5)
C5B C6B C7B C8B -1.2(11) 0O2B C11B O1B Tb1!  176.8(4)
C5B C10B N1B C2B 3.7(8) 02C C11C O1C Tb2  -162.8(5)
C5B C10B N1B Tb1' -168.1(4) O3A C12A O4A Tb13  75.7(12)
C5C C4C C12C 0O3C -145.7(6) O3C C12C 04C Tb24 -95(2)
C5C C4C C12C 04C 37.3(8) O4A C12A O3A Tb12  30.1(10)
C5C C6C Cc7C C8C  -24(10) 04C C12C 03C Tb22  -27.9(11)
C5C C10C N1C c2C -4.8(8)

Symmetry codes: 12-x,1-y,1-z; 2-1+x,+y,+z; 31-x,-y,1-z; 41-x,1-y,2-z.
Table S16. Torsion Angles for (13) [Er2(Qdca)s(H20)4]-4H-O.

A B C D Angle/® A B C D Angle/®
C2A C3A C4A C5A -0.9(6) C5C C10C N1C c2C 1.4(5)
C2A C3A C4A C12A  177.5(3) C6A C5A C10A C9A -2.9(6)
C2A Cl1A O1A Erl -9.1(6) C6A C5A C10A N1A  178.0(4)
C2B C3B C4B C5B -4.0(5) C6A C7A C8A C9A -3.6(9)
C2B C3B C4B CI12B  175.2(3) C6B C5B C10B C9B 2.7(6)
C2B C11B O1B Erl! -2.3(5) C6B C5B C10B N1B -177.9(4)
C2B C11B O2B Er2  -156.02) C6B C7B C8B C9B 1.7(8)
c2C C3C C4C C5C 1.2(6) C6C C5C C10C CcoC 1.7(6)
Cc2C C3C C4C C12C  -176.7(3) C6C C5C C10C NI1C  179.94)
c2C C11C 0O1C Er2 -4.4(5) C6C Cc7C C8C CcoC 2.3(8)
C3A C2A Cl1A O1A 170.7(4) C7A C8A C9A C10A 2.5(8)
C3A C2A Cl1A O2A -7.7(6) C7B C8B C9B C10B -1.1(7)
C3A C2A N1A C10A 2.0(5) Cc7C C8C CcoC c10C  -2.7(7)
C3A C4A C5A C6A -177.0(4) CB8A C9A C10A C5A 0.7(7)
C3A C4A C5A C10A 1.8(5) C8A C9A C10A NI1A 179.8(4)
C3A C4A C12A O3A 44.8(5) C8B C9B C10B C5B -1.1(6)
C3A C4A C12A O4A -1342(4) C8B C9B C10B N1B  179.5(4)
C3B C2B C11B O1B  169.3(3) (C8C CoC C10C C5C 0.7(6)
C3B C2B C11B O2B -11.5(5) C8C CcoC C10C N1C -177.6(4)
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C3B C2B N1B Erl? -164.6(3) C9A C10A N1A C2A  179.9(4)
C3B C2B N1B C10B 1.7(5) C9B C10B N1B Erl! -20.5(5)
C3B C4B C5B C6B  -178.1(4) C9B C10B N1B C2B  175.6(4)
C3B C4B C5B C10B 1.9(5) CcoC C10C N1C Er2 4.1(5)
C3B C4B C12B O3B 68.6(5) CoC C10C N1C C2C  179.6(3)
C3B C4B C12B O4B  -110.8(4) CI10A C5A C6A C7A 1.9(6)
C3C C2C C11C 01C -171.8(4) C10B C5B C6B C7B -2.2(6)
C3C C2C C11C 02C 8.2(6) C10C C5C C6C C7C -2.1(6)
C3C C2C N1C Er2 172.5(3) CI11A C2A C3A C4A  -179.4(3)
C3C C2C N1C cioC  -3.75) Cl1A C2A N1A CI10A -179.7(3)
C3C C4C C5C CceC  179.04) C11B C2B C3B C4B  -177.1(3)
C3C C4C C5C C10C  -3.3(5) C11B C2B N1B Erl! 14.8(4)
C3C C4C C12C 03C 79.4(5) Cl1B C2B N1B C10B -178.9(3)
C3C C4C C12C 04C  -97.3(5) C11C Cc2C C3C C4C  -178.0(4)
C4A C5A C6A C7A  -179.3(4) Cl11C c2C N1C Er2 -7.1(4)
C4A C5A C10A C9A 178.2(4) Cl11C Cc2C N1C C10C  176.7(3)
C4A C5A C10A NI1A -09(5) CI2A C4A C5A C6A 4.7(6)
C4A C12A O3A Er12  155.8(33) CI2A C4A C5A C10A -176.5(3)
C4A C12A O4A Erl® 112.8(13) C12B C4B C5B C6B 2.7(6)
C4B C5B C6B C7B  177.8(4) CI12B C4B C5B C10B -177.3(3)
C4B C5B C10B C9B  -177.3(4) Cl12C c4C C5C C6C -3.2(6)
C4B C5B C10B N1B 2.1(6) C12C C4C C5C C10C  174.6(3)
C4B C12B O4B Erl  -100.1(8) NI1A C2A C3A C4A -1.1(6)
C4C C5C C6C C7C  175.7(4) NI1A C2A C11A O1A -7.8(5)
C4C C5C C10C Co9C -176.1(4) NI1A C2A C11A O2A  173.9(4)
c4C C5C C10C Ni1C 2.1(5) N1B C2B C3B C4B 2.3(6)
C4C C12C 03C Er24 88.6(4) N1B C2B C11B O1B -10.1(5)
Cc4C C12C 04C Er22  1629(3) NI1B C2B C11B O2B  169.1(3)
C5A C4A C12A O3A -1369(4) NI1C c2C C3C C4C 2.5(6)
C5A C4A C12A O4A 44.1(5) Ni1C Cc2C C11C 0O1C 7.8(5)
C5A C6A C7A C8A 1.3(8) N1C c2C C11C 02C  -172.2(4)
C5A C10A N1A C2A -1.0(5) O1B C11B O2B Er2 23.1(5)
C5B C4B C12B O3B -112.2(5) O2A Cl11A O1A Erl 169.2(3)
C5B C4B C12B O4B 68.4(5) 0O2B C11B O1B Erl? 178.6(3)
C5B C6B C7B C8B 0.0(7) 02C C11C 0O1C Er2 175.7(3)
C5B C10B N1B Erl? 160.1(3) O3A C12A O4A Erl®  -66.1(15)
C5B C10B N1B C2B -3.9(5) O3B C12B O4B Erl 80.5(9)
C5C C4C C12C 0O3C  -98.4(4) 0O3C C12C 04C Er22 -13.5(7)
C5C C4C C12C 04C 84.8(5) O4A CI12A O3A Er12 -25.3(7)
C5C C6C Cc7C C8C 0.1(7) 04C C12C 03C Er2¢ -94.9(5)
C5C C10C N1C Er2  -174.1(3)

Symmetry codes: '-x,1-y,1-z; 21+x,+y,+z; 31-X,-y,1-z; 41-x,1-y,2-z.
Table S17. Hydrogen bonds of the (1) [Nd2(Qdca)s(H20)s].

D-H..A dD-H)/A  dH..A)/A  dD..A)/A  <DHA/°
O1W-H1WB...02C! 0.84 1.85 2.666 163.93
O2W-H2WA...04C 0.84 1.96 2.778 163.93
O2W-H2WB...N1B? 0.84 1.92 2.746 168.50
O3W-H3WA...O1A? 0.84 2.60 3.364 152.90
O3W-H3WB...N1B3 0.84 2.50 3.053 123.92
OIW-H1IWA...O1A 0.84 2.37 3.032 135.84
O1W-HIWA...O3A* 0.84 2.37 2.800 112.85

Symmetry codes: ! x-1/2, -y+3/2, z; 2 x+1/2, -y+3/2, z; 3 x+1/2, -y+3/2, z+1; *-x+1, -y+1, z+1/2.
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Table S18. Hydrogen bonds of the (4) [Nd2(Qdca)s(H20)4]-3H20.

D-H.A d(D-H)/A  dH..A)/A  d(D..A)/A <DHA/°
O3W-H3WA... O3A! 0.84 1.85 2.670 164.86
O2W-H2WA... 02C2 0.84 2.06 2815 149.73
O2W-H2WB... O6W 0.84 2.26 2.949 139.76
O1W-HIWA... O7TW 0.84 1.95 2.699 148.15
O4W-H4WA... O2C2 0.84 2.02 2.778 149.21
O5W-H5WA... O3A3 0.84 1.92 2.695 153.77
O5W-H5WB... O6W+ 0.84 2.19 2.852 135.27
O7W-H7WA... O5W 0.84 1.92 2.709 156.50
O7W-H7WB... O1C5 0.84 2.02 2.779 150.25
O6W-H6WA... O1B¢ 0.84 1.91 2.733 166.27
O6W-H6WB... 03C2 0.84 2.10 2.867 151.44

Symmetry codes:! x-1, y-1, z; 2 x+1, y, z; 3-x+1, -y+2, -z; 4-x+1, -y+1, -z; 5-X, -y+2, -z; 6-x+1, -y+1, -z+1.

Table S19. Hydrogen bonds of the (8) [Euz(Qdca)s(H20)4]-H:20.

D-H.A dD-H)/A  dH..A)/A  d(D..A)/A  <DHA/°
O2W-H2WA... O1B 0.84 2.10 2.799 139.98
O2W-H2WB...02A! 0.84 1.87 2.698 166.67
O3W-H3WA...O3B2 0.84 1.98 2.756 153.43
O4W-H4WA...O5W? 0.84 2.01 2.757 147.26
O4W-H4WB...O3B* 0.84 2.18 2.989 160.94
O5W-H5WA...01C5 0.84 2.81 3.407 129.21
O5W-H5WA...O2C? 0.84 1.91 2.741 169.08
O5W-H5WB...01A3 0.84 2.27 2.936 136.20
O5W-H5WB...02A3 0.84 2.70 3.490 156.66

Symmetry codes:! -x+1, -y+1, -z+1; 2 -x+2, -y+1, -z+2; 3 -x+2, -y+1, -z+1; 4 -x+2, -y, -z+1; 5-x+2, -y+2, -

z+2.

Table S20. Hydrogen bonds of the (9) [Tb2(Qdca)s(H20)4] H20.

D-H. A dD-H)/A  dH..A)/A dD..A)/A <DHA/
OIW-HIWA...O1B 0.84 2.09 2.800 142.55
O1W-H1WB...02A! 0.84 1.90 2.711 163.27
O2W-H2WB...O3B2 0.84 1.93 2.758 169.96
O3W-H3WA...O5W3 0.84 1.92 2.710 156.72
O4W-H4AWA...O3B* 0.84 2.21 3.013 159.21
O4W-H4WB...O5W5 0.84 1.94 2.761 167.17
O5W-H5WA...O1A¢ 0.84 2.51 2.942 113.38
O5W-H5WB...02C 0.84 1.89 2.726 175.54

Symmetry codes: !-x+1, -y+1, -z+1; 2-x+2, -y+1, -z+2; 3-x+2, -y+2, -z+2; 4 -x+2, -y, -z+1;5x, y-1, z-1, -z+1;
x, y+1, z+1.

Table S21. Hydrogen bonds of the (13) [Er2(Qdca)s(H20)4]-4H20.

D-H.A dD-H)/A  dH..A)/A dD..A)/A <DHA/
OIW-HIWA...O3B! 0.84 2.08 2.904 165.59
O1W-H1WB...06W?2 0.84 1.96 2.741 154.95
O2W-H2WA...03C? 0.84 1.98 2.761 154.28
O2W-H2WB...O5W 0.84 1.94 2.681 147.00
O3W-H3WA...O1B 0.84 2.27 2.895 131.92
O3W-H3WB...02A* 0.84 1.87 2.708 171.34
O4W-HAWA...06W 0.84 1.84 2.673 171.96
O4W-HAWB...0O8W 0.84 1.96 2.656 140.33

O5W-H5WB...O3B° 0.84 1.89 2.700 160.76
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O6W-H6WA..O7W 0.84 1.88 2.688 160.16
O6W-H6WB...01A? 0.84 2.34 2.810 116.04
O6W-H6WB...02A? 0.84 2.54 3.261 145.06
O7W-H7WA...02C3 0.84 1.95 2.728 152.70
O7W-H7WB...02C* 0.84 1.96 2.793 175.13
O8W-H8WB...O7W¢ 0.84 1.95 2.779 169.31
O8W-H8WA...O5W¢ 0.84 2.16 2.788 131.06

Symmetry codes: -, -y, -z+1; 2 -x, -y+1, -z+1; 3x-1, y, z; *-x+1, -y+1, -z+1; 5-x, -y+1, -z+2; 0 X, -y+2, -

z+2.

Table S22. Conformation of the COO- groups of the quionoline-2,4-dicarboxylate ligand.

(1) [Nd>(Qdca)s(H20)s]

Position of

COO- A-Qdca B-Qdca C-Qdca
C3A-C2A-C11A-O1A 166.8(8) C3B-C2B-C11B-O1B 174.3(6) C3C-C2C-C11C-01C -173.5(6)
2 C3A-C2A-C11A-O2A -12.1(13) C3B-C2B-C11B-O2B -5.4(9) C3C-C2C-C11C-02C 7.0(10)
p C3A-C4A-C12A-O3A 88.4(10) C3B-C4B-C12B-O3B -61.5(8) C3C-C4C-C12C-03C -152.6(8)
C3A-C4A-C12A-O4A -93.1(10) C3B-C4B-C12B-0O4B 120.1(7) C3C-C4C-C12C-04C 24.4(10)
(4) [Nd2(Qdca)3(H20)4]-3H20
A-Qdca B-Qdca C-Qdca
» C3A-C2A-C11A-O1A -154.2(6) C3B-C2B-C11B-O1B 171.2(6) C3C-C2C-C11C-01C 151.4(7)
C3A-C2A-C11A-O2A 25.6(9) C3B-C2B-C11B-O2B -7.0(10) C3C-C2C-C11C-02C -28.7(10)
4 C3A-C4A-C12A-O3A -32.0(10) C3B-C4B-C12B-O3B 118.2(7) C3C-C4C-C12C-03C 56.6(11)
C3A-C4A-C12A-O4A 142.7(7) C3B-C4B-C12B-0O4B 61.2(9) C3C-C4C-C12C-04C -123.6(8)
(8) Eu2(Qdca)s(H20)+H>0
A-Qdca B-Qdca C-Qdca
» C3A-C2A-C11A-O1A -172.0(5) C3B-C2B-C11B-O1B -171.0(5) C3C-C2C-C11C-01C 162.1(5)
C3A-C2A-C11A-O2A 5.5(9) C3B-C2B-C11B-O2B 10.2(8) C3C-C2C-C11C-02C -17.2(8)
C3A-C4A-C12A-O3A -32.1(7) C3B-C4B-C12B-O3B -58.7(8) C3C-C4C-C12C-03C 37.7(8)
4 C3A-C4A-C12A-O4A 145.6(5) C3B-C4B-C12B-O4B 120.7(6) ~ C3C-CAC-C12C-O4C -139.2(6)
(13) [Er2(Qdca)s(H20)4]-4H20
A-Qdca B-Qdca C-Qdca
2 C3A-C2A-C11A-O1A 170.7(4) C3B-C2B-C11B-O1B 169.3(3) C3C-C2C-C11C-01C -171.8(4)
C3A-C2A-C11A-O2A -7.7(6) C3B-C2B-C11B-O2B -11.5(5) C3C-C2C-C11C-02C 8.2(6)
4 C3A-C4A-C12A-O3A 44.8(5) C3B-C4B-C12B-O3B 68.6(5) C3C-C4C-C12C-03C 79.4(5)
C3A-C4A-C12A-O4A -134.2(4) C3B-C4B-C12B-0O4B -110.8(4) C3C-C4C-C12C-04C -97.3(5)
Table S23. Dihedral angles between best planes of carboxylic groups and quinolone ring.
(1) [Nd2(Qdca)s(H20)s]
Posclg((); of A-Qdca B-Qdca C-Qdca
atoms: C4A C3A C2A N1A atoms:C3B C4B C5B C10B atoms: C2C C3C C4C C5C
2 C10A C5A 12.900 N1B C2B 6.11° C10C N1C 6.96°
atoms:O1A C11A O2A atoms: O2B C11B O1B atoms: O1C C11C O2C
atoms:C4A C3A C2A N1A atoms: C3B C4B C5B C10B atoms: C2C C3C C4C C5C
4 C10A C5A 88.370 N1B C2B 62.61° C10C N1C 24960
atoms:O4A C12A O3A atoms: O3B C12B O4B atoms: O4C C12C O3C
(4) [Nd2(Qdca)3(H20)4]-3H20
A-Qdca B-Qdca C-Qdca
atoms: C2A N1A C10A C5A atoms: C10B N1B C2B C3B atoms:C10C N1C C2C C3C
2 C4A C3A 25.400 C4B C5B 8.820 C4C C5C 28.88¢
atoms: O1A C11A O2A atoms: O2B C11B O1B atoms: O2C C11C O1C
atoms: C2A N1A C10A C5A atoms: C10B N1B C2B C3B atoms:C10C N1C C2C C3C
4 C4A C3A 35.88° C4B C5B 61.65° C4C C5C 51.93¢
atoms: O4A C12A O3A atoms:O3B atoms:04C C12C O3C
(8) Eu2(Qdca)s(H20)4]-H20
A-Qdca B-Qdca C-Qdca
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atoms: C2A C3A C4A C5A atoms:C4B C5B C10B N1B atoms:C4C C5C C10C N1C
2 C10A N1A 6.700 C2B C3B 10.64° C2C C3C 18.58¢°
atoms:O2A C11A O1A atoms: O2B C11B O1B atoms:O1C C11C O2C
atoms: C2A C3A C4A C5A atoms: C4B C5B C10B N1B atoms: C4C C5C C10C N1C
4 C10A N1A 32.200 C2B C3B 58.63¢ C2C C3C 39.500
atoms: O3A C12A O4A atoms:04B C12B O3B atoms:04C C12C O3C
(13) [Er2(Qdca)s(H20)4]-4H20
A-Qdca B-Qdca C-Qdca
atoms:N1A C2A C3A C4A atoms:C4B C5B C10B N1B atoms:N1C C10C C5C C4C
2 C5A C10A 8.20° C2B C3B 11.700 C3C C2C 8.74°
atoms:O2A C11A O1A atoms:O1B C11B O2B atoms:01C C11C O2C
atoms:N1A C2A C3A C4A atoms:C4B C5B C10B N1B atoms:N1C C10C C5C C4C
4 C5A C10A 44570 C2B C3B 69.12¢ C3C C2C 82.270
atoms:O3A C12A O4A atoms:04B C12B O3B atoms:O3C C12C 04C
Table S24. Data of thermogravimetric analysis.
Neodymium Mass Mass Mass Mass loss Mass loss
AT1(°C AT2(-C ATs(°C ATs(eC ATs (°C
complexes 16C) loss (%) 26:C) loss (%) 20) loss (%) «€0O (%) #C) (%)
100°C 30-135 2.38 135-357 7.49 357-527 50.53 527-592 4.19 592-697 2.69
120°C 30-122 3.91 122-345 833 345522 4881  522-587 4.40 587-680 3.12
150°C 30-304 10.54 - - 304-487 42.75 487-591 11.23 591-675 3.83
Europium com- Mass Mass Mass Mass loss Mass loss
AT1(°C AT2(-C ATs(°C ATs(eC ATs (°C
plexes O 1oss 00) A9 poss @) ATCO 1ess ) ATHO (@) #0 (%)
30-121 4.67
100°C 191-165* 0 17 165-326 6.02 326-443 30.69 443-516 49.25 516-628 5.81
120°C 30-143 3.86 143-294 6.85 294-430 25.83 430-516 23.86 516-667 5.81
150°C 30-153 7.07 153-285 4.28 285-443 37.42 443-534 14.52 534-638 3.98
Terbium com- Mass Mass Mass Mass loss Mass loss
AT1(-C AT2(C ATs3(-C ATs(C ATs (C
plexes O 1oss @) ATCO toss @) AT 1o o) ATHO (%) +0 (%)
100°C 30-122 363  122-325 806  325-704  53.08 - - - -
120°C 30-132 4.43 132-314 6.97 314-689 53.73 - - - -
150°C 30-323 10.47 323-712 52.00 - - - - - -
Erbium com- Mass Mass Mass Mass loss Mass loss
AT1(C AT2(-C AT3(C ATa(C ATs (<C
plexes 10 loss (%) 2(:0) loss (%) 26C) loss (%) 1C) (%) +0 (%)
114-190* 3.58*
100 -114 4.7 -57 .57 - - 70-72! 2.
00°C 30 6 190-330 5.09 330-570 50.5 570-720 00
144-192* 2.25*
120°C 30-144 9.69 192-303 272 303-544 48.32 - - 544-723 2.90
150°C 30-326* 9.52 - - 326-573 46.10 - - 573-741 3.85

Table S25. The main crystallographic data for [Gd2(Qdca)s(H20)4]«H:20.

Compound [Gd2(Qdca)3(H20)4]-H-0
Empirical formula C33H2sN3017Gd
Formula weight 1049.5
T /K 295(2)
Crystal system Triclinic
Space group P-1
alA 9.8314(1)
b/A 12.3257(2)
c/A 14.1759(1)
al 89.643(9)
Bl 82.577(1)
v /° 86.612(1)
Volume /A? 1700.44(1)




