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Figure S1. *H NMR of 1 (DMSO-d6, 400 MHz).
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Figure S2. 3C NMR of 1 (DMSO-d6, 400 MHz).
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Figure S3. IR spectrum of 1.
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Figure S4. *H NMR of 1a (DMSO-d6, 600 MHz).
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Figure S5. 3C NMR of 1a (DMSO0-d6, 150 MHz).
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Figure $6. HSQC of 1a (DMSO-dg).
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Figure S7. IR of 1a.
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Figure S8. *H NMR of 2 (CDCls, 400 MHz).
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Figure S9. 3C NMR of 2 (CDCls, 100 MHz).
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Figure $10. HSQC of 2 (CDCls).
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Figure S11. IR of 2.
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Figure S12. DOSY NMR of 2 (2.0 x 10 M, DMSO-ds, 400 MHz).!
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Figure S13: DOSY NMR of 2 (1.7 x 10~ M) with 0.66 equivalents of Eu(CF3SO3); (CDs0D, 400 MHz).?

Absorbance vs concentration at 292 nm

Absorbance vs concentration at 235 nm
a) 1.0 b) o030
n
0.9 - S
e 0.25
0.8 - y
/
/ '
1 0.7 4 & 0.20 1
g / g
£ 0.6 Ve s
2 / £ 0.15
5 0.5 - . 2
/ <
<04- = o 0.10 -
m
0.3 .
& 0.05 -
0.2 _/
0.1 T T T T 1 0.00
0.0 5.0%10° 1.0x10° 1.5x10° 2.0x10° 2.5x10° 0.0

Concentration (mol /L)

5.0x10°  1.0x10° 1.5%x10° 2.0x10° 2.5x10°
Concentration (mol /L)

Figure $14. Absorbance of 1 vs concentration recorded in CHsCN at a) 235 nm and b) 292 nm.
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Figure $15. Absorbance of 2 vs concentration recorded in CH3;CN:CHCl; (80:20) at a) 235 nm and
b) 292 nm.
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Figure S16. *H NMR of 3 (400 MHz, CDsCN): a) full spectrum and b) zoomed area.
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Figure $17. IR of 3.
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Figure S18. 'H NMR of 4 (400 MHz, CDsCN): a) full spectrum and b) zoomed area.
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Figure S19. IR of 4.
1004 33024505 3302 4800 24212
sa0s 022
33014565
LEa! 33054820
33064830
3307.4646
3308.465
F [
L e L e e e e L s e e e e e e e LA s e e e e e ML
Q-TOF20161026MF004 3 (0.055) AM (Cen.4, 80.00, Ht,10000.0,1570.68,0.70); Sm (SG, 1x3.00); Sb (15,10.00 ); Sm (SG, 10x3.00); Sb (15,10.00 ); Cm (3:35 TOF MS LD+
1004 3300 482 33034814 116
3301.4628 33644002
|
3305.4634
33084578
33074940
337pp4zp E2224D  3WB2P 3357 794 33004678 | || 3300 3060 005081 2405 0888 3410.1277. 34106741
L Ll i .) T DI Lol Iln.\'ﬁl‘ - l mu \!m!\h\'lﬁ\'l STHRTH BT WY T 1\||I|I||!Ih:| .ll.m
3378 3380 3382 3334 3386 3388 3390 3392 3394 3396 3398 3400 3402 3410

Figure $20. MALDI MS where the experimental and theoretical isotopic distribution are shown for

[Tb213(CF3S03)s]* (Ci31H108F15N30033Ss T, ") of 3.
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Figure S21. ESI-MS of 4 showing experimental and theoretical isotopic distribution for [Tb2,]%*.
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Figure $22. Absorbance, fluorescence (Aex = 279 nm) and delayed excitation spectra (Aem = 545 nm)

ofa)3(c=3.4x10*M)andb) 4 (c=2.5x 10* M) in CH30H.
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Figure S23. The experimental binding isotherms at A =355, 490, 545 and 621 nm of the fluorescence

for the titration of 1 (1.0 x 10 M) against Tb(CF3SOs)s (0 = 6 equiv.) in CH3CN at 22 °C.
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Figure S24. a) Recalculated spectra, b) experimental binding isotherms (A = 225, 250, 300 and 320

nm; eee) and their fit (—) for the titration of 1 (1.0 x 10 M) against Tb(CFsSOs)3 (0 = 6 equiv.) in

CHsCN at 22 °C.
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Figure $25. The experimental binding isotherms at A =352, 491, 545 and 622 nm of the fluorescence

for the titration of 2 (1.1 x 10 M) against Tb(CF3SOs)s (0 = 6 equiv.) in CH3CN at 22 °C.
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Figure $26. Overall changes in the: a) phosphorescence [delayed Th(lll)] emission upon titrating 2

(1.1 x 10° M) against Tb(CF3S03); (0 = 6 equiv.) in CH3CN at 22 °C (Aex = 292 nm), and b)

experimental binding isotherms representing the changes at A = 490, 545, 583 and 622 nm versus

number of equivalents of Tb(lll) added to the solution.
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Figure $27. a) Recalculated spectra, b) speciation-distribution diagram, c) experimental binding

isotherms (eee) and their fit (=) for the titration of 2 (1.1 x 10 M) against Tb(CFsSO3)3 (0 = 6 equiv.)

in CHsCN at 22 °C.
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Figure $28. Life-times of Th(lll)-centred emission (Aex = 292 Nnm; Aem = 545 nm) decays and their

mono-exponential fits recorded for 3 in a) CHsOH and b) CD;0D.
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Figurer S$29. Life-times of Th(lll)-centred emission (Aex = 292 nm; Aem = 545 nm) decays and their bi-

exponential fits recorded for 3 in a) H,0 and b) D,0.
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Figure S30. Life-times of Th(lll)-centred emission (Aex = 292 Nnm; Aem = 545 nm) decays and their
mono-exponential fits recorded for 4 in a) CH;OH and b) CDsOD.
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Figurer S31. Life-times of Th(lll)-centred emission (Aex = 292 nm; Aem = 545 nm) decays and their

mono-exponential fits recorded for 4 in a) H,O and b) D,0.
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Figure $32. SEM Images of sample 1 prepared in MeOH [0.5 % w/v (2 mg in 400 uL)] where 10 pL of
solution was deposited onto silica wafers and dried overnight: a) [scale bar = 100 um], b) [scale bar =
20 um], and c) [scale bar = 20 um], respectively.
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Figure $33. SEM Images of sample 1 prepared in EtOH [0.5 % w/v (2 mg in 400 pL)] where 10 pL of
solution was deposited onto silica wafers and dried overnight: a) [scale bar = 20 um],and b) [scale

bar = 10 um], respectively.
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Figure S34. SEM Images of sample 1 prepared in THF [0.5 % w/v (2 mg in 400 pL)] where 10 pL of
solution was deposited onto silica wafers and dried overnight: a) [scale bar = 100 um], and b) [scale

bar = 20 um], respectively.
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Figure $35. SEM Images of samples 2 prepared in MeOH [0.5 % w/v (2 mg in 400 pL)] where 10 pL of
solution was deposited onto silica wafers and dried overnight: a) [scale bar = 100 um], b) [scale bar =

20 um], and c) [scale bar = 10 um], respectively.
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Figure $36. SEM Images of samples 2 prepared in EtOH [0.5 % w/v (2 mg in 400 pL)] where 10 pL of
solution was deposited onto silica wafers and dried overnight: a) [scale bar = 20 um], b) [scale bar =
100 um], c) [scale bar = 10 um], d) [scale bar = 20 um], respectively.
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Figure $37. SEM Images of samples 2 prepared in THF [0.5 % w/v (2 mg in 400 pL)] where 10 pL of
solution was deposited onto silica wafers and dried overnight: a) [scale bar = 100 um], b) [scale bar =
20 um], c) [scale bar = 10 um], and d) [scale bar = 20 um], respectively.
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Figure $38. SEM Images of samples 2 prepared in MeOH [1.0 % w/v (2 mg in 200 pL)] where 10 pL of
solution was deposited onto silica wafers and dried overnight: a) [scale bar = 100 um], b) [scale bar =
20 um], c) [scale bar = 20 um], d) [scale bar = 10 um], e) [scale bar = 2 um], and f) [scale bar = 2 um],
respectively.
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Figure $39. SEM Images of samples 3 prepared in MeOH [0.5 % w/v (2 mg in 400 pL)] where 10 pL of
solution was deposited onto silica wafers and dried overnight: a) [scale bar = 20 um], and b) [scale
bar = 2 um], respectively.
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Figure $40. SEM Images of samples 3 prepared in MeOH [1.0 % w/v (2 mg in 200 pL)] where 10 pL of
solution was deposited onto silica wafers and dried overnight: a) [scale bar = 2 um], and b) [scale bar
= 3 um)], respectively.
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Figure S41. SEM Images of samples 3 prepared in EtOH [0.5 % w/v (2 mg in 400 pL)] where 10 pL of
solution was deposited onto silica wafers and dried overnight: a) [scale bar = 2 um], b) [scale bar = 2
pum], and c) [scale bar = 2 um], respectively.
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Figure S42. SEM Images of samples 3 prepared in THF [0.5 % w/v (2 mg in 400 pL)] where 10 pL of
solution was deposited onto silica wafers and dried overnight: a) [scale bar = 20 um], b) [scale bar =
10 um], and c) [scale bar = 2 um], respectively.
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solution was deposited onto silica wafers and dried overnight: a) [scale bar = 100 um], b) [scale bar =
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100 um], c) [scale bar = 20 um], d) [scale bar = 10 um], and e) [scale bar = 10 um], and f) [scale bar =
2 um], respectively.
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Figure S44. SEM Images of samples 4 prepared in EtOH [0.5 % w/v (2 mg in 400 pL)] where 10 pL of
solution was deposited onto silica wafers and dried overnight: a) [scale bar = 100 um], b) [scale bar =
20 um], c) [scale bar = 20 um], d) [scale bar = 10 um], and e) [scale bar = 2 um], and f) [scale bar = 1
um], respectively.
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Figurer S45. a) The emission (Aex = 290 nm) and b) excitation (Aem = 545 nm) spectra recorded for the
solid 3 in phosphorescence mode. c) The excited state decay recorded in phosphorescence mode

(Aem = 545 nm), which was best fitted to bi-exponential decay (Aex = 290 nm).

ESI19



References

1. H. Ginther, NMR spectroscopy: Basic principles, concepts, and applications in chemistry,
Wiley-VCH, 2013.

ESI20



