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Ligand and complex synthesis

- Materials and methods

Reagents were purchased from ACROS Organics and from Aldrich Chemical Co and used
without further purification. Dialysis membranes (cut-off 100-500 Da) were purchased from
spectrumlabs. All solvents were dried and distilled prior to use according to standard methods.
Methyl 3,6,9,15-tetraazabicyclo[9.3.1]pentadecane-1(15),11,13-triene-3-acetate 1! and methyl
4-((4-(2-(2-(2-methoxyethoxy)ethoxy)ethoxy)phenyl)ethynyl)-6-
(((methylsulfonyl)oxy)methyl)picolinate 2> were synthesized as previously described. Analytic
HPLC was performed on a Prominence Shimadzu HPLC/LCMS-2020 equipped with a UV
SPD-20 A detector. The chromatographic system employs HPLC (Vision HT C18 HL 5 p 250x
4.6 mm) with H,O and MeCN as eluents [isocratic 100% H,O (5 min), linear gradient from 0
to 90% MeCN (10 min), isocratic 90% MeCN (5 min)] at a flow rate of 1 mL/min and UV
detection at 254 and 350 nm. NMR spectra were recorded at the “Services communs” of the
University of Brest. 'H and '3C NMR spectra were recorded using Bruker Avance 500 (500
MHz), Bruker Avance 400 (400 MHz), or BrukerAMX-3 300 (300 MHz) spectrometers.
HRMS analyses were realized on a HRMS Q-Tof MaXis, sources ESI, APCI, APPI, nano-ESI
(at the Institute of Organic and Analytic Chemistry — ICOA in Orléans).

Synthesis of (3):

Dimethyl 9-[(methoxycarbonyl)methyl]-3,6,9,15-tetraazabicyclo[9.3.1]pentadecane-
1(15),11,13-triene-3,6-di|methylene-4-((4-(2-(2-(2-methoxyethoxy)ethoxy)ethoxy)phenyl)
ethynyl)picolinate]|
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A solution of compound 1 (106 mg, 0.38 mmol) and K,CO; (211 mg, 1.52 mmol, 4 eq) in
CH;CN (9.5 mL) was stirred at room temperature for 30 min. To this solution was added
dropwise a solution of compound 2 (396 mg, 0.78 mmol, 2.05 eq) in CH3CN (14 mL). The

reaction mixture was stirred at room temperature for 15h and solvents were evaporated to

dryness. The residue was taken up in CH,Cl, and the residual salts were filtered on celite.
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Solvents were evaporated to dryness and the crude was purified by chromatography on neutral
alumina (eluent: CH,Cl,/MeOH 100/0 to 100/1.5) to give 3 (166 mg, 0.15 mmol, 39%) as a
brown oil. Rf (CH,Cl,/MeOH 100/3) = 0.29. "H NMR spectrum could not be described because
of its complexity. 3C NMR (75 MHz, CDCl3) 6 171.6, 165.2, 164.4, 160.1, 159.9, 159.8, 158.7,
158.4,157.8,147.4,147.3,137.9,134.4, 134.3,133.5,133.4,127.8, 127.6, 125.1, 124.9, 121.3,
120.7,114.7,114.6,113.3,113.2,97.0, 96.6, 84.7, 84.6, 71.7, 70.6, 70.4, 70.3, 69.3, 67.4, 62.5,
61.9, 61.6, 61.3, 59.3, 58.8, 57.1, 55.6, 54.8, 52.9, 52.7, 51.5. ESI-HR-MS (positive, MeOH)
m/z calcd. for [CgH73Ne¢O4]™: 1101.5179, found: 1101.5183, [M+H]*; calcd. for
[CeoH7sNgO14]*": 551.2626, found: 551.2631, [M+2H]**; caled. for [CgoH72NgNaO4]":
1123.4999, found: 1123.5003, [M+Na]*.

Synthesis of (L3):
9-[acetate]-3,6,9,15-tetraazabicyclo[9.3.1]pentadecane-1(15),11,13-triene-3,6-
di|methylene-4-((4-(2-(2-(2-methoxyethoxy)ethoxy)ethoxy)phenyl)ethynyl)picolinate]
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To a solution of compound 3 (130 mg, 0.12 mmol) in THF/MeOH (8/2 v/v, 7.9 mL) was added
IM KOH (1.57 mL). The reaction mixture was stirred at reflux for 22h. Solvents were
evaporated and the residue was submitted to a dialysis for 15h (cut-off 100-500 Da) to give L3P
as a brown oil. 'H NMR (500 MHz, D,0) ¢ 7.74 (d, J= 1.0 Hz, 1H), 7.61 (d, J= 0.7 Hz, 1H),
747 (t,J="7.7 Hz, 1H), 7.18 (s, 1H), 7.13 (d, J = 8.6 Hz, 2H), 7.08 (d, J = 8.5 Hz, 2H), 6.93
(d,J=7.7Hz, 1H), 6.87 (s, 1H), 6.76 (dd, J = 8.8, 3.0 Hz, 4H), 6.73 (d, /= 7.6 Hz, 1H), 4.08-
3.51 (m, 36H), 3.31 (s, 3H), 3.31 (s, 3H), some signals of the pyclen skeleton could not be
observed.!3C NMR (126 MHz, D,0) ¢ 181.2, 174.2, 174.0, 161.9, 161.8, 161.2, 160.2, 156.9,
156.4, 154.0, 140.9, 136.7, 136.4, 136.1, 135.7,131.2, 129.7, 127.9, 126.7, 123.7, 123.3, 117.5,
116.6, 116.5, 98.8, 97.8, 88.7, 88.1, 73.8, 72.7, 72.4, 72.3, 71.7, 70.0, 69.9, 65.9, 61.1, 60.9,
60.0, 59.7,59.2, 58.2, 57.3, 54.5, 50.5. ESI-HR-MS (positive, HO, M corresponds to the three
carboxylic acids form of formula Cs;HgsNgO14) m/z calcd. for [Cs7HgFeNgO14]™: 1112.3824,
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found: 11123837, [M-2H+Fe]*; caled. for [Cs;HeNeO1]": 1059.4709, found: 1059.4720,
[M+H]"; caled. for [Cs7HgsFeNgO14]%": 556.6949, found: 556.6965, [M-H+Fe]*"; calcd. for
[Cs7HesNgO14]2*: 530.2391, found: 530.2397, [M+2H]2*

Synthesis of Eu complex [EuL3]

Compound L5 (25 mg, 21.3 pmol) was dissolved in H,O (10 mL). The pH was adjusted to 6.4
with HCI 0.2M before addition of EuCl;.6H,0 (15 mg, 1.5 eq). The pH was then adjusted to
5.8 with KOH 1M. The reaction mixture was stirred at room temperature for 1h and the pH
checked again. The reaction mixture was stirred at reflux for 20h and solvents were evaporated
to dryness. Purification of the residue by flash chromatography (cartridge C18 from Reveleris,
Gradient: H,O/MeOH 100/0 to 2/8 over 35 min) gave the desired Eu-complex [EuL*®] (8 mg,
6.6 pumol, 31%) as a yellow solid. ESI-HR-MS (positive, MeOH) m/z caled. for
[Cs7HesEuNgO14]: 1209.3687, found: 1209.3708, [M+H]"; calcd. for [Cs;HgsEuNgO14]%:
605.1880, found: 605.1891, [M+2H]*".

Synthesis of Sm complex [SmL5P]

Compound L (22 mg, 18.7 umol) was dissolved in H,O (10 mL). The pH was controlled (8.3)
before addition of SmCl;.6H,0 (10 mg, 1.5 eq). The pH was then adjusted to 5.6 with KOH
IM. The reaction mixture was stirred at reflux for 1h and the pH checked again. The reaction
mixture was stirred at reflux for 17h, resulting in the formation of a solid on the flask’s walls.
The reaction mixture was filtered on cotton and rinsed with H,O. The solid stuck on the cotton
was dissolved with MeOH and combined with the solid on the flask’s walls to give the Sm
complex [SmL3?] (13 mg, 10.8 umol, 58%) as a brown oil. ESI-HR-MS (positive, MeOH) m/z
caled. for [Cs57HeaNgO14Sm]™: 1208.3672, found: 1208.3688, [M+H]*; calcd. for
[Cs7HgsNgO14Sm]**: 604.6872, found: 604.6876, [M+2H]>".
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Analysis Info Acquisition Date 10/07/2017 14:40:118

Sample Nama  NH27-15 Instrumeant / Sar# maXis 255552 00086
Analysis Mame X035627CYC.d Mathod Positif.m
Acquisition Paramewer
Source Type ESI lon Polarity Posgitive Set Nebulizer 0.6 Bar
Scan Begin B0 mfz Set Capillary 4500V Set Dry Healer 200 *C
Scan End 2500 miz Set Collision Cell RF - 1800.0 Vpp Sat Dry Gas 7.0 Vmin
|I'l‘-E'I‘|=E._ +MS, 0L19-0.36men #11-21, -Peak Bhkgmd
x107] : 2.
162631
1.0 ge3
0.8
0.5
.47 2 1+
] . 110%E183
3456700 1+ " 1+ L
02 444 1646 ¥ E';G:;S-d-ﬂd- o
0ol 1030752 il diliel !J'—“”LL. 1 8393072 corepisie [N .
200 400 GO0 800 1000 miz
'“"E'r;:-l. g WO3SE2TCNC.d: +MS, 0.19-0.36min #11-21, -Peak Bkgrnd
®104- +
3- 1105183
] 1+
o] 1102 5213
i -
] 1103.5239
E 1+
1 1104 5251 1+
0l d N S, \ ! 1105.5243
®04JL A CoaMraNeDu, 11015179
] 1101.5179
] 1+
o] 11025211
1 bt
i 11035241
i 1% .
ol | 11m.§159 11055297
Hm - T T T w1 1M0e 118 107 me
Meas.mz z # lonFormula miz om[ppm] mSigma rdb a Conf
345 670008 2+ 1 C3TH49ME0B 345 678508 1.4 218 1T0 ewen
B22 242319 2+ 1 CETHBEMBO13 522 241670 -1.2 201 280 ewen
2+ 2 CBIHT2OMb b2 2432 1.3 229 0 ewen
2+ 3 CT0OHBOMBOZ2 522241413 AT T83 460 ewen
2+ 4 CT4HBAM204 22 247758 ] 912 450 ewen
51263063 2+ 1 CB4HTAOME E51.263945 1.6 69 270 ewn
2+ 2 CBOHT4MBO14 551.262602 0.8 137 280 ewen
2+ 3 CHOHTEMN2O1B 551.261933 -2.0 243 230 ewen
Meas.mz z # lonFormula m/z err[ppm] mSigma rdb e Conf
690349428 1+ 1 C37H48N508 690.345740 0.5 104 170 even
1+ 2 C3EH5Z2NO12 690.348403 -1.5 148 120 even
1101.518254 1+ 1 CHIHVVN2O18 1101.516590 -15 6.1 23.0 even
1+ 2 CBOHVINEO14 1101.517927 -0.3 8.0 280 even
1123500327 1+ 1 CBOH72MNEMNaO14 1123.499872 -0.4 357 280 even
1+ 2 CHOH7FEN2NaO18 1123.498534 -1.6 are 230 even
1+ 3 CB4H7ENaO16 1123.502557 2.0 391 2.0 even

Figure S3: HRMS of compound 3.
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Analysis Info Acquisition Date 10/07/2017 14:38:46

Sample Name  NH30-f1 Instrument / Ser# maxis 255552.00086
Analysis Name X035626CYC.d Method Positif.m
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 0.6 Bar
Scan Begin 50 m/z Set Capillary 4500V Set Dry Heater 200°C
Scan End 2500 m'z Set Collision Cell RF 1800.0 Vpp Set Dry Gas 7.0 I'min
Intens. +MS, 0.02-0.37min #1-22, -Peak Bkgrnd|
x1054 5
+
1.0 55606965
0.8+
0.6+
0.4 i
02- 5 ; 1
.24 e +
| e ' 11123837
0.0 103.9?53 . ' l I SO | .L‘ L i = i i o = :
200 400 600 800 1000 mz
Intens.Jy. R X035626CYC.d: +MS, 0.02-0.37min #1-22, -Peak Bkgrnd
Bl +
1250 10557_.1?20
10007 | 1+
b | 1060.4761
7507 | |
] |
500] ‘ | 4
] | || 1061.4763
250 | 1
] |l | i
: A} 9 | ) } )

0. A i P e Py e 0 e i Pl SRy G PN ey A Fai Y iy e, S o |
L. CssHgzNg0ss, 1055.4710]
3| 1+

12504 1059.4710
] |
1 |
10003 ‘ i
] 1060.4742
7507
] .
500: ‘ || 1+
E 1061.4771
2507 | ( ! 1 1+
3 Al i 10624729 1063.4826
1059 1060 1081 1062 1063 1084 1085 mz
Meas.mz z # lonFormula m/z err[ppm] mSigma rdb e Conf
530239702 2+ 1 CBIH72016 530.240470 1.4 23 270 even
2+ 2 CH7THBENEO14 530.23:27 -1.1 121 28.0 even
2+ 3 CVOHE0ONBO3 530.238870 -1.6 626 46.0 even
2+ 4 CV4HB4N205 530.240213 1.0 766 45.0 even
549.213642 2+ 1 C57HBECaN6O14  549.212597 -1.9 128 29.0 even
2+ 2 CB1H70CaO16 549.213940 0.5 154 280 even
2+ 3 CB2HEECaN4012 549.214609 1.8 235 330 even
2+ 4 CTV4HB2CaN205 549.213683 0.1 748 456.0 even



Meas.miz z # lonFormula m/iz err[ppm] mSigma rdb e Conf
2+ 5 C75H58CaNEO 540214352 1.3 845 510 even
556696527 2+ 1 CB1HBE9FeO16 556.696201 -0.4 89 285 odd
2+ 2 Cb7HebFeNBO14 556.694858 -2.9 116 295 odd
2+ 3 CB2HEBFeN4012 556.696869 0.8 165 335 odd
2+ 4 CB3H61FeN8O8 556.697538 2.0 239 385 odd
2+ 5 CT4HE1FeN205 556.605044 0.8 BE2 465 odd
2+ 6 CT5H57FeNBO 556.696613 0.4 757 515 odd
2+ 7 CT9HE1Fe03 556.647956 28 876 505 odd
1050.472006 1+ 1 CBTHETNEO14 1059.470977 1.0 328 280 even
1+ 2 CBIH71016 1059.473663 1.6 337 270 even
1+ 3 C70H59NBO3 1059.470464 15 702 4860 even
1+ 4 CT74HBIN20D5 1059.473150 1.4 847 450 even
1112.383700 1+ 1 C61HBBFeO16 1112.385125 1.4 83 285 odd
1+ 2 Cb7He4FeNBO14 1112.382440 -1.0 153 295 odd
1+ 3 C70H56FeN80O3 1112.381927 -1.4 501 475 odd
1+ 4 CT74HE0FeN205 1112384612 1.0 615 465 odd
1+ 5 C75H56FeN6O 1112.385349 -889.9 663.5 515 odd

Figure S6: HRMS of compound L. Peak at 338 is due to the presence of erucamide in
Eppendorf’s.

Chromatogram{NH40f4-analytique-UBO.lcd)
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Figure S7: Analytical HPLC of the [EuL>*] complex. Column: Vision HT C18 HL 5 p 250x
4.6 mm. Gradient: 100% H,O 0-5 min, 0-90% ACN 5-15 min, 90% ACN 15-20 min, 100%

H,0O 20-25 min. Flow : ImL/min. retention time = 15.186 min.



Analysis Info

Acquisition Data 100072017 14:41:50

Sample Nama  NH40-14 Instrumeant / Sor maXis 255552 00086
Analysis Name  X035628CYC.d Mathod Positif.m
Acquisition Paramater
Source Type ESI lon Polarity Positive Sat Mebulizer 0.6 Bar
Scan Begin B0 miz Sat Capillary 4500 W Sat Dry Healer 200 *C
Scan End 2500 m'z Sat Collision Cell AF  1800.0 Vpp Sat Dry Gas 7.0 Vmin
Inizns. +M5, 0.17-0.32min #3-18, -Peak Bkgmd
0% o,
£ B0S5. 1891
3
2]
1 : 1+
] 3383418 1+
] 437.1938 12083709
I:I- l?;--EI"I.EE: T 5 T T - Ii T II Il T BI:EIEEJB T Il T T
200 400 600 800 1000 1200 mz
Irzns. A KDISEZACYC.d: +5, 0.17-0.32min #5-1E, -Peak Bkgrnd
30004 1208.3709
1 [
1 12073663 |
1%
20001 1+ 12103731
12083710 i
|
10004 1+
] 12113767
] 1209 8739
0 S
h. g CarHesEubeOy, 1209 3687
30004 1209 3656
] 1s
1 12073674
SO00- 1+
I 1+ 12103723
] 12083705 |
1000 b
1 1211.3750
D: 12123778
1206 1207 1708 1209 1210 1211 1212 1213 1214 1215 miz
Meas. mZz z # lonFomula mz err[ppm] mSigma rdb & Conf
BO5.1BOM09 2+ 1 (GHTHESEuNGED14 606, 188004 -1.4 227 205 odd
2+ 2 CB1HB9EwrMG 605189347 1.2 249 2B5 odd
2+ 3 CaSHE9EuN3O21 &06. 1884030 0.2 473 165 odd
2+ 4 GC44HTIEuN4025 606188261 -08 BET 1156 odd
624 162540 2+ 1 (GCB1HETCaEuliG 624162818 1.2 381 205 odd
2+ 2 CBTHB3ICaEuMNEO14 624161475 -1 403 3056 odd
2+ 3 CT4H59CaEuN2OE 624162561 1.0 EB2 475 odd
1209.370862 1+ 1 CHTHB4EuNGO14 1200368732 -1 289 205 odd
Meas.m/z z # lonFormula mz err[ppm] mSigma rdb e Conf
1+ 2 CB1HBEEUO16 1209371418 13 299 285 odd
1+ 3 C45HGBEUNBO21 1209370583 0.3 644 165 odd
1+ 4 CF4HGOEUN205 1209370905 14 647 465 odd

Figure S8: HRMS of the [EuL>"] complex. Peak at 338 is due to the presence of erucamide in

Eppendorf’s.
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Chromatogram(NHG5-phaseorga-UBO .lcd)

mVv
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2000+
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AL L Lol Lu | L Lt L L
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0.0 759 50 75 100 125 15.0 175 20.0 225 250
min

Figure S9: Analytical HPLC of the [SmL>?] complex. Column: Vision HT C18 HL 5 p 250x
4.6 mm. Gradient: 100% H,O 0-5 min, 0-90% ACN 5-15 min, 90% ACN 15-20 min, 100%

H,0 20-25 min. Flow : ImL/min. retention time = 15.278 min.
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Analysis Info

Acquisition Date 10/07/2017 14:43:17

Sample Name  NH65-phaseMeOH Instrument / Ser# maxis 255552.00086
Analysis Name X035629CYC.d Method Positif.m
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 0.6 Bar
Scan Begin 50 miz Set Capillary 4500V Set Dry Heater 200 °C
Scan End 2500 m'z Set Collision Cell RF 1800.0 Vpp Set Dry Gas 7.0 min
In’eensd: +M3, 0.24-0.27min #14-16, Background Sublracted (#6-8)
x10 ] 14
1.25] J38.3418
] 24
] 605.6893
1.004
0.757
b 1+
] 437.1929
0507
1 2+
0.257 99,5123
] l | 1210.3702
0.001 Il. 1.1 ) J-ILJ b i i e b " : - T .Il T T
200 400 600 800 1000 1200 m'z
Intens. | X035629CYC.d; +MS, 0.24-0.27min #14-16, Background Subtracted (#6-8)
x1
] 2+ 604.6877 §05.6893
1.07 603.1868
] 1+ +
0.8 £02.6856 603.6875 SF
1 605.1895 606.1903
0.6 602.1854
p "
047 }| | 604.1888 | 2
i | 606.6912
0.2 | ‘ | ‘ ‘ 2+
] 500.6848 || ' I | 6071940
0. i I /A i . N | I I JL L \ L
x1 CeiHgaheSm, 604 6886
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Meas.miz z # lonFormula m/z err[ppm] mSigma rdb e~ Conf
604.687698 2+ 1 C61HBE90165m 604.688598 1.9 269 285 odd
2+ 2 (C57HB5NEO145m 604.687256 04 30.9 2985 odd
2+ 3 CBEHEIN2O185m 604.686587 -15 374 245 odd
2+ 4 CT70OH57N803Sm 604.686999 -0.6 402 475 odd
2+ 5 CT4HB1N205Sm 604.688342 1.7 466 465 odd
623.660938 1+ 1 C56HG67CaN20185m 623.660057 -1.2 451 255 odd
1+ 2 (C57HE3CaN60145m 623.660726 -0.1 46.1 305 odd
1+ 3 CBIHE7Cal16Sm 623.662069 2.1 49.5 295 odd
Meas.mz z # lonFormula m/z err[ppm] mSigma rdb e Conf
1+ 4 C45HE7CaNBO21Sm  623.661651 1.2 50.0 175 odd
1+ 5 C44H71CaN40255m  623.660983 0.2 65.1 125 odd
1+ 6 C43H75Ca0295m 623.660314 -0.9 7.7 75 odd
1208.368884 1+ 1 C45HB8NB0O215m 1208.369085 0.4 854 165 odd
1+ 2 C44H72N40255m 1208.367748 -0.7 87.7 115 odd
1+ 3 CH7THB4NE014Sm 1208.367235 -1.0 90.8 295 odd
1+ 4 C43H760298m 1208.366410 -1.8 91.1 6.5 odd
1+ 5 CB1HE80165m 1208.369920 1.3 9.4 285 odd

Figure S10: HRMS of the [SmL3"] complex. Peak at 338 is due to the presence of erucamide

in Eppendorf’s.
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Computational details

DFT geometry optimizations were carried out with the Gaussian 09 (revision D.01) package?

tightening self-consistent field convergence thresholds (10-10 a.u.) and geometry optimization

(10-5 a.u.) convergence thresholds. Calculations were realized on the [YL®’] model. The

hybrid PBEO functional has been used.* The “Stuttgart/Dresden” basis sets and effective core

potentials were used to describe the yttrium atom,’> whereas all other atoms were described with

the SVP basis sets.®

Table S1. Continuous shape measurements of the O;Ng coordination polyhedron in [YL"’]

performed with SHAPE 2.7
EP-9 OPY-9 HBPY-9 JTC-9 JCCU-9 CCU-9 JCSAPR-9
(Octagonal (Heptagonal (Triangular (Capped sq.
(Enneagon) pyramid) bipyramid) cupola) (Capped (Capped antiprism)
cube) cube)
Do, Csy D Csy Ca Ca Cay
34.033 22.836 16.619 10.540 9.239 8.281 2.614
CSAPR-9 | JTCTPR-9 | TCTPR-9 JTDIC-9 HH-9 MFF-9
Tri d . Tridiminished
(Capped sq. ( ;zziﬁgf (Tricapped ( ; Cr(l) s:l?;glrso ne) (Hula-hoop) (Muffin)
antiprism) prism) trigonal Cyy Cs
Cyy Dy, prism) Cav
Dy
1.896 2.68843 2.05745 10.238 10.617 2.197
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Photophysical measurements in solution

Absorption spectra were recorded on a JASCO V-650 spectrophotometer as solutions in
spectrophotometric-grade methanol or water (ca. 1073 or 10 mol.L-"). Emission spectra were
measured by using a Horiba—Jobin—Yvon Fluorolog-3 fluorimeter. Spectra were corrected for
both excitation-source light-intensity variation and emission spectral responses. Luminescence
lifetimes were obtained by pulsed excitation with a FL-1040 UP xenon lamp. Luminescence
quantum yields, ®, were measured with dilute solutions in water or organic solvents with an
absorbance of less than 0.1 by using equation (1):

¢, AMnl2D,

X

e, AMn’D,

in which A is the absorbance at the excitation wavelength (1), n is the refractive index, and D
is the integrated luminescence intensity; r and x stand for reference and sample, respectively
The reference is quinine bisulfate in a 1N aqueous solution of sulfuric acid (O, = 0.546).
Excitation of reference and sample compounds was performed at the same wavelength.
Practically, for each sample, series of measurements are performed with different absorbance
ranging from 0.1 to 0.01. The plot of the integrated luminescence intensity vs. absorbance gives
straight line with excellent correlation coefficients (figure S11) and the slope S can be
determined. Equation (1) becomes (2):

¢, SAMn’

X
o S, (Hn?

2
The hydration number q is determined for europium complexes by measuring the lifetime in
H,0 and D,0O according to the equation (3):8

q=1.11 (k(H,0) — k(D,0) —0.31)
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0.00E+000 ; ; ;
0.00 002 004 0.06 008 0.10

Optical density
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Figure S11. Determination of the quantum yield of [EuL3] in MeOH (red), H,O (blue), CH,Cl,
(magenta) and the reference quinine sulfate in a 1N aqueous solution of sulfuric acid (black).
The straight lines correspond to the linear fit.
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Figure S12. Determination of the quantum yield of [SmL53?] in MeOH (red), H,O (blue), and
the reference quinine sulfate in a IN aqueous solution of sulfuric acid (black). The straight lines
correspond to the linear fit.
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Figure S13. Normalized absorption (blue), excitation (dotted) and emission spectra (red) of 3
in MeOH (Aexc = 325nm) at room temperature. The harmonic scattering at 650 nm is indicated
by the *.
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Table S2. Relative intensity of the [EuLi] complexes measured in MeOH at room temperature.
1! represents the ratio of area of the j=2 over j=4 band for the [EuLi] complex and %j=2 and
%j=4 represent the percentages of the area of the j band over the entire spectrum.

Aj
complex  j=0  j=1 j=2 j=3 j=4 ri %i=2 % j=4
[EuL] 0.0 1.0 7.2 0.4 2.4 3.0 654 216
[EuL3P]* 0.1 1.0 5.2 0.9 2.1 2.5 56.5 22.5
[EuL2] 0.1 1.0 9.1 0.4 0.8 109 792 7.3
[EuL'a]* 0.1 1.0 2.7 0.2 2.0 1.4 45.0 333
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Cell culturing and treatment

We used the T24 human epithelial bladder cancer cell line (ATCC no. HBT-4). In our
experiments, T24 cells were cultured in 25 cm? tissue-culture flasks (T25) at 378C in a
humidified atmosphere with 5% CO,. They were incubated in RPMI 1640 supplemented with
100 UmL! penicillin, 100 pg.mL-! streptomycin, and 10% fetal calf serum (complete medium).
Cells were grown to near confluence in the culture flasks and then suspended with a solution of
0.05% trypsin—ethylenediaminetetraacetic acid (EDTA; Sigma). Cells were placed on a LabTek
I chambered cover glass (Nunc) at low cell density in complete culture medium 24 h before
experiments. After being washed with phosphate-buffered saline (PBS), cells were fixed with
PFA (3% in PBS) for 10 min, permeabilized with PBS containing 0.5% Triton X100 for 10
min, and then washed with PBS.
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