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Figure S1: (a) Coordination polyhedron around the Gd** ion and (b) packing of these
coordination polyhedra in the compound [Gd(L)(ox)(H,0)].

Table S1: Selected bond lengths in A for the [Ln(L)(0x)(H20)] compounds with Ln = Eu*",
Gd*, Tb**, Dy**, Ho*" and Yb*".

EWS GdF 6% Dy3+ Ho™ Y&
Ln1-O1 2514(4) 2542(3) 2547(5)  2.459(4)  2437(6)  2.405(8)
Ln1-02 2555(4) 2.486(3)  2.473(5)  2522(4)  2523(5)  2.494(7)
Ln1-03 2.489(4) 2.504(3)  2541(5)  2477(4)  2.468(6)  2.413(8)
Ln1-04 2552(4) 2551(3)  2.492(5)  2528(4)  2520(6)  2.334(7)
Ln1-05 2.401(4) 2.419(3)  2377(4)  2.390(4)  2.385(5)  2.314(7)
Ln1-06 2.425(4) 2.384(3)  2.402(4)  2.351(4)  2.347(5)  2.354(8)
Ln1-07 2.389(3) 2392(3) 2411(5)  2.394(4)  2.380(6)  2.299(8)
Ln1-08 2.422(4) 2.415(3)  2.367(4)  2.358(4)  2.386(6)  2.332(8)
Ln1-09 2.428(4) 2396(3)  2.390(5)  2.366(4)  2.345(6)  2.519(9)
LN-Ouwerage 2463 2.454 2.444 2.428 2.421 2.385
Ln-LNgorest  6.21 6.19 6.17 6.13 6.12 6.04
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Figure S2: Comparison of the experimental powder X-ray diffraction patterns for the
compounds [Gd(L)(ox)(H20)] (blue line), [Eu(L)(ox)(H20)] (red line), [Tb(L)(ox)(H20)]
(green line), [Dy(L)(0ox)(H20)] (orange line), [Ho(L)(ox)(H20)] (pink line), ['Yb(L)(0ox)(H20)]
(brown line) and the simulated pattern from single crystals X-ray data of the compound
[Tb(L)(ox)(H,0)] (black line). The green vertical lines indicate the position of the calculated

diffraction lines.
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Figure S3: SEM images in composition of the [Ln(L)(ox)(H-0)] compounds with Ln = Eu®
Gd*, Tb**, Dy**, Ho*" and Yb*".
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Figure S4: TGA curves of [Tb(L)(ox)(H20)] (blue line), [Ho(L)(ox)(H20)] (pink line),
[Eu(L)(ox)(H20)] (green line), [Dy(L)(ox)(H20)] (red line), [Yb(L)(0ox)(H,O)] (orange line),
[Gd(L)(ox)(H20)] (black line).

Table S2: Summary of the weight loss values for the [Ln(L)(0x)(H20)] compounds with Ln =
Eu**, Gd*, Tb**, Dy**, Ho*" and Yb*".

Eu Gd Tb Dy Ho Yb

step 1 : Elimination of water molecule
observed 5.80% 4.85% 4.80% 5.25% 5.05% 5.40%
calculated  4.08% 4.03% 4.02% 3.99% 3.97% 3.90%

step 2 : combustion of organic moieties concomitant with formation of oxide
observed 56.10%  57.75%  56.03%  55.78%  55.79%  55.96%
calculated  58.40% 57.67% 57.45% 56.98% 56.66%  55.62%

final oxide Eu,03 Gd203 Tb203 Dy203 Ho0,03 Yb203
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Figure S5: Infrared spectra of [Tb(L)(ox)(H20)] (blue line), [Ho(L)(0x)(H.0)] (pink line),
[Eu(L)(ox)(H20)] (green line), [Dy(L)(ox)(H20)] (red line), [Yb(L)(0ox)(H,O)] (orange line),
[Gd(L)(0x)(H20)] (black line).
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Figure S6: Time-resolved emission spectra of [Gd(L)(0x)(H,0)] measured at 12 K with 350
nm excitation. Black line: initial delay of 0.01 ms and integration time of 0.2 ms; red line:
initial delay of 0.2 ms and integration time of 10 ms. Time-resolved emission spectra were not

corrected for detection and optical spectral response of the spectrofluorometer.
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Figure S7: Selected region of thel2 K time-resolved emission spectra of [Tb(L)(ox)(H20)]

measured with 364 nm excitation. Black line: initial delay of 0.01 ms and integration time of

0.1 ms; red line: initial delay of 0.05 ms and integration time of 5 ms. Time-resolved emission

spectra were not corrected for detection and optical

spectrofluorometer.

S7

spectral

response of the



5 7
] M D4—> F5
[Tb(L)(ox)(H20)]
D—>F D |:3
=By 5 7
© J D4_> F2,1,o
>
£
c
Q_
£ |
] [Eu(L)(ox)(H20)]
kD S'F J’\\
I L B A A B B R
400 450 500 550 600 650 700

Wavelength (nm)
Figure S8: Emission spectra of [Eu(L)(ox)(H20)] (red line; Agxe = 395 nm) and
[Tb(L)(0x)(H20)] (green line; Agxc = 270 nm) recorded at 297 K.
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Figure S9: °Dy and °D, decay curves of [Eu(L)(0x)(H20)] (Aexe = 395 nm, red) and
[Eu(L)(0x)(H20)] (Aexc. = 488 nm, green), measured at 297 K, monitoring the Eu** and Tb**
emission at 619.6 nm and 542 nm, respectively, and fitted with single exponential decay
functions (r? > 0.999).
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Figure S10: Comparison of the experimental powder X-ray diffraction patterns for the
compounds [ThixEux(L)(0x)(H20)] with x = 0.01 (red line), 0.03 (green line), 0.05 (violet
line) and 0.10 (orange line), and the simulated pattern from single crystals X-ray data of the

compound [Tb(L)(ox)(H20)] (black line).
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Figure S11: SEM images in composition and EDX spectra of the compounds
[Thy—«Eux(L)2(0ox)(H.0)] with x = 0.01, 0.03, 0.05 and 0.10.
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Figure S12: Room-temperature emission spectra of [ThixEux(L)2(0x)(H20)] with the
excitation fixed at 364 nm, for x = 0.01 (green line), 0.03 (blue line), 0.05 (black line) and

0.10 (red line).
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Figure S13: Excitation spectra of [Tho.goEuo 10(L)2(0x)(H20)] recorded at 12 K detecting the
emissions of Eu®" at 620 nm (red line), Th®* at 542 nm (green line) and of the ligand at

450 nm (blue line).
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Figure S14: Room-temperature emission spectra of [Tbg.goEUo10(L)2(0X)(H20)] under

ambient pressure (1 bar; black line) and in high vacuum (5 x 10~ mbar; red line) measured

with 285 nm excitation.
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Figure S15: 250 K and 340 K lifetime decay curves of [ThggeoEuUo.10(L)2(0X)(H20)] (Aexc =
364 nm) measured monitoring the Eu®* and Th** emission at 619.6 nm and 542 nm,
respectively. Th®* °D, decay curves were fitted with single exponential decay functions (r* >
0.999), whereas the Eu®* decay curves were fitted with the equation I = [IO+11(1—
exp(~t/z,))] exp(Tt/z,) + I, where I and I, are the intensities of the emitting level at time
tand t =0, t,, is the rise-time of the emitting lower-level, 7 is the decay time of the emitting

level and I is the background constant.

S12



Expressions used for the analysis of the magnetic data:

El

N 2
= ﬁ k
3kTx
24+4(13.5x—1.5) exp(—x)+(67.5x—2.5) exp(—3x)+(189x—3.5) exp(—6x)+(405x—4.5) exp(—10x)+(742.5x—5.5) exp(—15x)+(1228.5x—6.5) exp(—21x)

143 exp(—x)+5exp(—3x)+7 exp(—6x)+9 exp(—10x)+11 exp(—15x)+13 exp(-21x)

with N is the Avogadro number, 3 the Bohr magneton, k the Boltzmann constant and A the

. 2
coupling constant and x = -

E2
X =
Ng’B* |
KT
0.5 exp( )+4 5 exp( 2 25A)+12 5 exp( s 25A)+24 5 exp( 12 25A)+40 5 exp( 20. 25A)+60 5 exp( 30. ZSA)+84 5 exp( 42 ZSA)+112 5exp( il ZSA)
1+2exp( 17F )+2exp( k;? )+2exp( iTF )+2exp( kTSA)+28Xp( ZETSA)+28XD( SETSA)+29XP( 4iﬁ5A)+29XP( SzﬁSA)
E3
_ Ngp? ZeXp( )+8exp( )+1Sexp( )+3Zexp( )+SOexp( )+7Zexp( )+98exp( )+128exp( )
A= T T T exp(z7) +2 exp () +2 exp(Tr)+2 EXP( 7o) +2 exp(Sp)+2 exp (S0 2 exp (S r2exp ()
E4
_ Ng?B? 0_5exp( )+45exp( 225A)+12 SeXp( 625A)+245exp(1i—;rm)
= T * 2exp( k;? )+2 p(—ii? )+2 p(_i;FA)+Zexp( 1i$5A)
ES
xm =
NB?
3kTx

1228.5x—6.5+(742.5x—5.5) exp(6x)+(405x—4.5) exp(11x)+(189x—3.5) exp(15x)+(67.5x—2.5) exp(18x)+(1.53x—1.5) exp(20x)+6 exp(21x)
13+11 exp(6x)+9 exp(11x)+7 exp(15x)+5 exp(18x)+3 exp(20x)+exp(21x)
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