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Figure S1. Superposition of IR spectra of complexes with (-)-L1~
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Figure S2. Superposition of IR spectra of complexes with (-)-L2~
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Figure S3. '"H-NMR titration of (-)-L1- with La(III) in MeOD.

2



d
0eq J
0.1eq “
o2ea ) )
O:3eq A JLM M/'\ | . :
0.4 eq ’JL, J | |
| |
0.5 eq ’
06ea AL Ji A J | |
0.7 eq f\ M ,AAM ,AM
0.8 eq A M\ ,IL\Ju\ ;/'M | ’
0.9 eq H M NM ij J ’
!
1.0eq f\ M i u f\‘LL J |
15ey | IJ\‘\JUl JL/“\__J‘L/M o~
a [|b d ||c
2.0eq
8f8 8j6 8:4 812 810 7.‘8 7.‘6 7.‘4 7.'2 ;6 314 3j2 3:0 2;8 215 2t4 2:2 210 118 1t6 1:4 112 le 0:8 0:6 014 012
f1 (ppm)
Figure S4. '"H-NMR titration of (-)-L2" with La(IIl) in MeOD.
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Figure S5. '"H-NMR spectrum of (-)-PL1.
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Figure S6. 3C-NMR spectrum of (-)-PL1.
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Figure S7. '"H-NMR spectrum of (-)-HL1.
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Figure S8. ®*C-NMR spectrum of (-)-HL1.
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Figure S9. '"H-NMR spectrum of (-)-PL2.
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Figure S10. ®*C-NMR spectrum of (-)-PL2.
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Figure S11. 'H-NMR spectrum of (-)-HL2.
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Figure S12. *C-NMR spectrum of (-)-HL2.
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Figure S13. Stacked 'H-NMR spectra of [La{(-)-L2}2]ClO4 in CD2Cl2 at 298 K (top), 233 K (middle) and 183 K (bottom).
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Figure S14. Stacked '"H-NMR spectra of [La{(-)-L1}2]CIOs in MeOD.
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Figure S15. '"H-NMR spectrum of [Eu{(-)-L1}2]ClOs in CDCls.
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Figure S16. '"H-NMR spectrum of [Lu{(-)-L1}2]ClOs in CDCls.
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Figure S17. (+)-ESI-MS spectrum of the complex formed at La:L1 = 1:2 ratio.
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Figure S18. (+)-ESI-MS spectrum of the complex formed at La:L1 = 1:3 ratio.
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Figure S19. (+)-ESI-MS spectrum of the complex formed at Eu:L1 = 1:2 ratio.
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Figure S20. (+)-ESI-MS spectrum of the complex formed at Eu:L1 = 1:3 ratio
1+ S, 0.0-1 2min #(2-46)
309.0
"
7888
i "
638
78387858 re2 7988 804.8605 8a088
79 800 810
1+
788.8
5708
e ,m\. s | | | | |
400 600 800 1000 1200 1400 1600 1800 miz

Figure S21. (+)-ESI-MS spectrum of the complex formed at Lu:L1 = 1:2 ratio.
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Figure S22. (+)-ESI-MS spectrum of the complex formed at Lu:L1 = 1:3 ratio.
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Figure 523. (+)-ESI-MS spectrum of the complex formed at Eu:L2 = 1:2 ratio.
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Figure S24. (+)-ESI-MS spectrum of the complex formed at La:L2 = 1:2 ratio.
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Figure S25. (+)-ESI-MS spectrum of the complex formed at Eu:L2 = 1:3 ratio.
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Figure 526. (+)-ESI-MS spectrum of the complex formed at Lu:L2 = 1:2 ratio.
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Figure S27. (+)-ESI-MS spectrum of the complex formed at Lu:L2 = 1:3 ratio.
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HRMS spectra

(-)-PL1

Mass

291.1904

PL1

20201210_SOLE4591 21 (0.411)

100+

Calc.

291.
291.

291
291

291

1861
1610

.2549
.2800
291.

0922

.0671

Mass

291.1904

291.2796

)

mDa

4.3
29.4
-64.5
-89.6
98.2
123.3

292.1912

PPM

14.8
101.

-221.5
-307.7

337.
423 .

0

2
4

Formula

C20
C18
C1l7
C1l9
cz21
C19

H23
H19
H31
H35
H11

N2
N4
N4
N2
N2

H7 N4

1. TOF MS ES+

1.00e7

288

289

290

291

202

203

15

204

295

206

207

m/z



(-)-PL2

Ion mass 305.2009120
Charge +1
# € H N mass DBE error
*** Mass Analysis for mass 305.2009120
1 21 25 2 305.2012252 10.5 3.132e-04
2 13 23 9 305.2070932 7.0 6.181e-03
3 12 21 10 305.1945171 7.5 6.395e-03
4 20 23 3 305.1886492 11.0 1.226e-02
5 22 27 1 305.2138013 10.0 1.289e-02
6 14 25 8 305.2196693 6.5 1.876e-02
7 19 21 4 305.1760731 11.5 2.484e-02
8 15 27 7 305.2322453 6.0 3.133e-02
9 18 19 5 305.1634971 12.0 3.741e-02
10 16 29 6 305.2448214 5.5 4.391e-02
+ V\EASSI:TAESR\(/!PCOES.Mi:;)ﬁribon:;gz‘l28 - ME‘:R:HK)ER FTMS 4.7T BiocAPEX ||
[M+H]
A 19
s o : pces e, s Lo : St :
304.0 305.0 306.0 307.0 m/z
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(-)-HL1

XMASS Mass Analysis for /Data/UNI_FR/SOLE2553 ESI/2/pdata/l/massanal.res:

XMASS Mass Analysis Constraints

Ion mass =

Charge =

# C

309.1595820

+1

H

N 6] mass

*** Mass Analysis for mass 309.1595820

DBE error

1 19 21 2 2 309.1597543  10.5 1.723e-04
2 5 23 7 8 309.1602622 -2.0 6.802e-04
3 17 19 5 1 309.1584117 11.0 1.170e-03
4 7 25 4 9 309.1616048 -2.5 2.023e-03
5 16 23 1 5 309.1570743 6.0 2.508e-03
6 8 21 8 5 309.1629422 2.5 3.360e-03
7 14 21 4 4 309.1557316 6.5 3.850e-03
8 10 23 5 6 309.1642849 2.0 4.703e-03
9 12 19 7 3 309.1543889 7.0 5.193e-03
10 11 19 9 2 309.1656223 7.0 6.040e-03
+ o geemesny mees | gaEssm
[M+H]
309.15958
— T
T LA B T T T T ‘L T T 'j' * T |
308.0 309.0 310.0 311.0 m/z

/Data/UNI FR/SOLE2553 ESI/2/pdata/1 FTMS USER Fri Jan 27 14:37:15 2017
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(-)-HL2

Mass Calc. Mass mDa PPM DBE Formula
323.1773 323.1760 1.3 4.0 10.5 C20 H23 N2 02
323.1818 -4.5 -13.9 1.5 Cl3 H27 N2 07
323.1719 5.4 16.7 6.5 Cl5 H23 N4 04
323.1872 -9.9 -30.6 10.5 Cl9 H23 N4 O
323.1931 -15.8 -48.9 1.5 Cl2 H27 N4 06
323.1607 16.6 51.4 6.5 Cle H23 N2 05
323.1971 -19.8 -61.3 5.5 Cl7 H27 N2 04
323.1567 20.6 63.7 2.5 Cll H23 N4 07
323.1508 26.5 82.0 11.5 Cl8 H19 N4 02
323.2083 -31.0 -95.9 5.5 Cl6e H27 N4 O3
HL2
20201210_SOLE4590 47 (0.871) 1: TOF MS ES+
100 323.1773 1.25e7
324.1767
323.2674
0 T T T AL T e T T T T T— m/z
321 322 323 324 325 326 327 328 29
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[La{(-)-L1}](C104)

Mass Calc. Mass mDa PPM DBE Formula

753.1742 753.1745 -0.3 -0.4 27.5 C41 H34 N4 02 La
753.1844 -10.2 -13.5 22.5 C39 H38 N2 05 La
753.1633 10.9 14.5 27.5 C42 H34 N2 O3 La
753.1957 -21.5 -28.5 22.5 C38 H38 N4 04 La
753.1997 -25.5 -=-33.9 26.5 C43 H38 N2 02 La
753.1480 26.2 34.8 23.5 C38 H34 N2 06 La
753.1422 32.0 42 .5 32.5 C45 H30 N2 O La
753.1381 36.1 47.9 28.5 C40 H30 N4 03 La
753.2109 -36.7 -48.7 26.5 C42 H38 N4 O La
753.2208 -46.6 -61.9 21.5 C40 H42 N2 04 La

ATE446

20201210_SOLE4604 52 (0.955) 1: TOF MS ES+

1004 753.1742 5.81e4

754.1789
755.1842
oL | | | | JLJLJ | N | | | .
748 749 750 751 752 753 754 755 756 757 758 759 760 61

[Eu{(-)-L1}2](C104)

Mass Calc. Mass mDa PPM DBE Formula

765.1841 765.1880 -3.9 -5.1 27.5 C41 H34 N4 02 151Eu
765.1768 7.3 9.5 27.5 C42 H34 N2 03 151Eu
765.1979 -13.8 -18.0 22.5 C39 H38 N2 05 151Eu
765.1615 22.6 29.5 23.5 C38 H34 N2 06 151Eu
765.2092 -25.1 -=-32.8 22.5 C38 H38 N4 04 151Eu
765.1557 28.4 37.1 32.5 C45 H30 N2 O 151Eu
765.2132 -29.1 -38.0 26.5 C43 H38 N2 02 151Eu
765.1516 32.5 42.5 28.5 C40 H30 N4 O3 151Eu
765.2244 -40.3 -=-52.7 26.5 C42 H38 N4 O 151Eu
765.1404 43.7 57.1 28.5 C41 H30 N2 04 151Eu
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ATE448

20201210_SOLE4605 70 (1.279) 1: TOF MS ES+
100+ 767.1859 1.38e5
765.1841
768.1878
766.1847
769.1903
T T T T T T T TJ A |J A J 4 T t T T A T T T T T T T 4= m/z
758 759 760 761 762 763 764 765 766 767 768 769 770 171 772 773 774 775 776 777
[Lu{(-)-L1}1(C104)
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
789.2283 789.2301 -1.8 -2.3 22.5 1434.0 4.164 1.55 C38 H38 N4 04 Lu
789.2247 3.6 4.6 13.5 1432.0 2.195 11.14 C32 H42 N2 010 Lu
789.2341 -5.8 -7.3 26.5 1436.6 6.843 0.11 C43 H38 N2 02 Lu
789.2359 -7.6 -9.6 13.5 1432.0 2.243 10.61 C31 H42 N4 09 Lu
789.2188 9.5 12.0 22.5 1434.6 4.793 0.83 C39 H38 N2 05 Lu
789.2400 -11.7 -14.8 17.5 1432.3 2.528 7.98 C36 H42 N2 07 Lu
789.2148 13.5 17.1 18.5 1430.6 0.819 44.08 C34 H38 N4 07 Lu
789.2453 -17.0 -21.5 26.5 1436.2 6.392 0.17 C42 H38 N4 O Lu
789.2089 19.4 24.6 27.5 1435.8 5.990 0.25 C41 H34 N4 02 Lu
789.2512 -22.9 -29.0 17.5 1431.2 1.457 23.29 C35 H42 N4 06 Lu
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ATE450pp1

20210119_SOLE4643 97 (1.914) Cm (4:100) 1: TOF MS ES+
100 789.2283 1.05e8
790.2314
791.2340
789.1846
oL_7852117 7862003 7872141 739.127ow 789.7299 | 7911671 7922363 793 2401 795.2297.795.5665 795.9019 7982302 07332 .
785 786 787 788 789 790 791 792 793 7% 795 796 797 798 799
[La{(-)-L2}21(C104)
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
781.2243 781.2270 -2.7 -3.5 22.5 1755.2 3.667 2.55 C40 H42 N4 04 La
781.2310 -6.7 -8.6 26.5 1758.6 7.094 0.08 C45 H42 N2 02 La
781.2328 -8.5 -10.9 13.5 1758.1 6.621 0.13 C33 H46 N4 09 La
781.2157 8.6 11.0 22.5 1755.7 4.192 1.51 C41 H42 N2 O5 La
781.2117 12.6 16.1 18.5 1755.4 3.866 2.09 C36 H42 N4 07 La
781.2369 -12.6 -16.1 17.5 1751.9 0.333 71.66 C38 H46 N2 07 La
781.2422 -17.9 -22.9 26.5 1758.4 6.913 0.10 C44 H42 N4 O La
781.2058 18.5 23.7 27.5 1757.9 6.371 0.17 C43 H38 N4 02 La
781.2481 -23.8 -30.5 17.5 1753.2 1.718 17.95 C37 H46 N4 06 La
781.2005 23.8 30.5 18.5 1754.8 3.284 3.75 C37 H42 N2 08 La
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ATE169

20210119_SOLE4646 18 (0.380) Cm (4:100) 1: TOF MS ES+
7812242 5838
100
o\oﬁ
7822074
7817257
1 783.2303
T81IATT5 | 7813708 782.1833 782.7283
07798657 7802177 7807197 7g1.0069. ||| . | 782.3732|783 0941 7837306 To42324 784519 g5 0806
T T T T T T
780 781 782 783 784 785
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[Eu{(-)-L2}2](C104)

Mass

793.2206

ATE444

20201210_SOLE4608 17 (0.324)

1004

%

Calc. Mass mDa PPM DBE Formula
793.2193 1.3 1.6 27.5 C43 H38 N4
793.2292 -8.6 -10.8 22.5 C41 H42 N2
793.2081 12.5 15.8 27.5 C44 H38 N2
793.2041 16.5 20.8 23.5 C39 H38 N4
793.2405 -19.9 -25.1 22.5 C40 H42 N4
793.2445 -23.9 -30.1 26.5 C45 H42 N2
793.1928 27.8 35.0 23.5 C40 H38 N2
793.2503 -29.7 -=-37.4 17.5 C38 H46 N2
793.1870 33.6 42 .4 32:5

793.2557 -35.1 -44.2 26.5

795.2280

793.2206

796.2297

794.2271

S

02
05
03
05
04
02
06
o7

151Eu
151Eu
151Eu
151Eu
151Eu
151Eu
151Eu
151Eu

C47 H34 N2 O 151Eu
C44 H42 N4 O 151Eu

1: TOF MS ES+
1.02e5

792

793 794 795 796 797 798 799
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[Lu{(-)-L2}2](C104)

Mass Calc. Mass mDa PPM

817.2593 817.2014 -2.1 -2.6
817.2654 -6.1 -7.5
817.2501 9.2 11.3
817.2713 -12.0 -=14.7
817.2766 -17.3 =21.2
817.2402 19.1 23.4
817.2865 -27.2 -=-33.3
817.2290 30.3 37.1
817.2250 34.3 42.0
817.2978 -38.5 -=-47.1

ATE442
20201210_SOLE4606 37 (0.702)

1004

813.1731

X-Ray tables
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Form

C40
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821 822
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H42
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H46
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N4
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N2
N2
N4
N4
N2
N2
N4
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04 Lu
02 Lu
05 Lu
07 Lu
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02 Lu
04 Lu
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05 Lu
03 Lu

1. TOF MS ES+
1.95e4

(-)-PL1

(-)-HL1

(-)-HL2

CCDC number

2084719

2084720

2084721
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Empirical formula C20H2N2 C19H20N20: C10H44N1Os
Form. weight (g.mol") 290.39 308.37 644.79
Temperature (K) 250(2) 200(2) 250(2)
Wavelength (A) 0.71073 1.54186 0.71073
Crystal system Orthorhombic | Orthorhombic Monoclinic
Space group P212:12: P212121 P21
a (A) 7.2613(5) 6.50130(10) 11.3097(8)
b (A) 9.0056(6) 10.1527(3) 6.2574(5)
c(A) 25.277(2) 24.2770(5) 24.2538(19)
B(°) 90 90 95.828(6)
Volume (A% 1652.9(2) 1602.42(6) 1707.6(2)
4 4 4 2
Density (calc.) (g/mm?) 1.167 1.278 1.254
Abs. coef. (mm™) 0.068 0.668 0.082
F(000) 624 656.0 688.0
Theta range for data collection | 1.611 to 25.125°. | 14.102 to 137.64 3.376 to 50.516
Reflections collected 21498 16497 5874
, 2947 2908 5874
Independent reflections .
[Rine = 0.1080] [Rine=0.0181] | [Twinning: 0.732(6)]
Data / restraints / parameters 2947 /0 /202 2908/0/211 5874/1/441
Goodness-of-fit on F2 0.923 1.045 1.076
. oo ) R1=0.0400 R1=0.0317 R1=0.0896
Final R indices [[>2sigma(I)]
wR2=0.0698 wR2=0.0790 wR2=0.2301
oo R1=0.0965 R1=0.0343 R1=0.1079
R indices (all data)
wR2=0.0850 wR2=0.0805 wR2=0.2532
Largest diff. peak and hole (e.A®) | 0.139/-0.124 0.20/-0.20 0.39/-0.32
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