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1. Synthesisand characterisation

I nstrumentation

'H NMR and**C NMR spectra were collected on a MECUYRVX300 speneter. Elemental
analyses of carbon, hydrogen, and nitrogen weréoneed on a Vario EL Il microanalyzer.
EI-MS spectra were measured on a ThermoDSQ |l 2p@atrophotometer. ESI-MS spectra were
measured on a Waters Micromass ZQ mass spectrometer
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Scheme S1. The synthetic route of TPEEuU

[4-(2-bromoethoxy)phenyl](phenyl)methanone was Isgeized according to the reported
literature> All the other reagents were commercially availalled used without further
purification.



Synthesis of compound 1:

TiCl; (2 ml, 16 mmol) was added to a mixture of benzophe (1.45 g, 8 mmol),
[4-(2-bromoethoxy)phenyl](phenyl)methanone (2.48 gpmol) and Zn dust (2.14 g, 32 mmol) in
anhydrous THF (180 mL) under argon with an ice-wétath. After refluxing for 21 hours, a
suspension of NaHC{(6.67g) was added to the flask and the mixture thvam stirred until the
solution faded. After filtration and solvent evagtion, the crude product was purified by a silica
gel column using a mixture of dichloromethane/detrm ether as gradient eluent to give a white
powder (1.93 g, yield: 38%)H NMR (300 MHz, CDC}), 5 (ppm): 7.20-7.00 (m, 15H), 6.94 (@,

= 7.5 Hz, 2H), 6.64 (d] = 6.9 Hz, 2H), 4.21 () = 6 Hz, 2H), 3.60 (t) = 6 Hz, 2H).**C NMR
(75 MHz, CDC}), & (ppm): 156.45, 143.76, 140.22, 136.77, 132.57,.2881127.67, 127.56,
126.24, 113.71, 67.49, 29.11. EI-M&{z M": 454.3. Anal. Calcd for £H,sBrO: C, 73.85; H,
5.09; Found: C, 73.51; H, 4.81.

Synthesis of compound 2:

A mixture of 1,4,7,10-tetraazacyclododecane (0,68 mmmol) and compount (0.46 g 1 mmol)

in acetonitrile (40 ml) was refluxed under stirrifay 48 h. After solvent evaporation, the crude
product was purified by a silica gel column usingtihanol/aqueous ammonia (10:1, v/v) as eluent
to give a white powder (0.39 g, yield: 71%) NMR (300 MHz, CDC})), § (ppm): 7.15-6.95 (m,
15H), 6.89 (dJ = 9 Hz, 2H), 6.65 (dJ = 9 Hz, 2H), 3.96 () = 5.7 Hz, 2H), 2.85 (] = 5.7 Hz,
2H), 2.77-2.61 (m, 4H), 2.68-2.61 (br, 8H), 2.58&.(m, 4H). °C NMR (75 MHz,
CD;OD+CRCOOD), 8 (ppm): 161.27, 160.76, 160.25, 157.99, 145.31,045141.87, 141.73,
138.32, 133.76, 132.27, 128.75, 128.66, 127.46,3627122.73, 115.09, 114.75, 95.38, 65.62,
52.13, 49.44, 45.60, 43.55, 43.07. ESI-M8z [M+H]": 547. Anal. Calcd for gH,N,O: C,
79.08; H, 7.74; N, 10.25; Found: C, 78.94; H, 718810.07.

Synthesis of compound 3:

A mixture of compoun@ (0.08 g 0.146 mmol)N,N-diethylchloroacetamide (0.11 g, 0.74 mmol),
potassium iodide (0.20 g, 1.2 mmol) and potassiamanate (0.22 g, 1.6 mmol) in acetonitrile
(10 ml) was refluxed under stirring for 48 h. Afteslvent evaporation, the crude product was
purified by a silica gel column using chloroformtmenol (20:1, v/v) as eluent to give a colorless
viscous liquid (0.12 g, yield: 93%JH NMR (300 MHz, CDCY), & (ppm): 7.20-6.90 (m, 15H),
6.86 (d,J = 8.7 Hz, 2H), 6.65 (d]l = 8.7 Hz, 2H), 4.35 (br, 2H), 4.08 (br, 2H), 3.2A0 (m, 18H),
2.95-2.30 (m, 16H), 1.22-0.9 (m, 18HJC NMR (75 MHz, CDC}), 5 (ppm): 169.52, 169.30,
157.13, 143.79, 140.21, 139.86, 135.97, 131.97,56627127.38, 126.18, 126.06, 113.98, 65.70,
54.82, 52.33, 50.47, 46.72, 41.08, 40.96, 40.3%12914.28, 12.73, 12.59, 9.12. ESI-M8~z
[M+H]": 886, [M+Nal : 908.

Synthesis of TPEEuU:

A mixture of compound3 (0.048 g, 0.053 mmol) and Eu€6H,O (0.022 g, 0.06 mmol) in
methanol (2.5 ml) was refluxed under stirring fé@r . After filtration and solvent evaporation,
the crude product was dissolved in 1ml methanol.mlOof ether was added to produce the
precipitate. The precipitate was collected by dtibn, washed with ether, and finally dried
overnight in vacuum to give a yellow powder (53 migld: 85%). See Figure S7 fiH-NMR.



3¢ NMR (75 MHz, CROD), § (ppm): 158.93, 147.44, 145.47, 145.33, 145.29,(442141.88,
138.15, 134.02, 132.47, 132.21, 129.05, 128.87,6¥27127.56, 115.55, 115.52, 68.95, 66.94,
51.67, 38.90, 36.77, 26.57, 15.61, 14.73, 14.67,9210.10. Anal. Calcd for H-sN;O4,EuUCk
*8H,0: C, 50.33; H, 7.12; N, 7.61; Found: C, 49.917t5,7; N, 7.76.

2. Spectra measur ements

Subsequent fluorescence titration experiments wenged out at room temperature by addition
of proteins dissolved in distilled water into thaffler solutions. All the solutions were mixed fully
and then measured on spectrophotometers.

UV-vis absorption spectra were recorded on a ShimadJV-3600 recording
spectrophotometer.

Steady-state emission spectra were measured on tachHiF-4600 spectrophotometer.
Parameters settings: EX Slit: 5.0 nm; EM Slit: 6rf; Scan speed: 1200 nm/min; PMT Voltage=
700 V; Response= 0.5 s;

The emission spectra of compouBiih solid-state at 77K were measured on a Hitaeh660
spectrophotometer.

Time-resolved emission spectra were measured oarldnElmer LS-55 spectrophotometer.
Parameters settings: Delay: 0.05 ms; Gate: 1 nits;e®l10 nm; em 10 nm; Flash count: 1; Scan
speed: 1200 nm/min;

3D time-resolved emission spectrum and luminescatay curves were measured on an
Edinburgh FLS920 spectrophotometer.
For 3D time-resolved emission spectrum measurements
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For luminescent measurements in the nanosecondnregi picosecond pulsed diode laser
(EPL-375, wavelength: 377nm; pulse width: 79.6 ps)s used as lamp source. Parameters
settings: Time calibration: 0.09766 ns; ChannebearD to 1023; Repeats: 1; Acq time: 2.1 s;
Temperature: 28.4 °C; TCSPC mode Lifetime Parammel@C: 0.0ns, Delay: 0.0; Emission Arm
Parameters: Slit size: 18.00 mm.

For luminescent measurements in the millisecontredParameters settings: Lamp properties:
Lamp source: uF900, Frequency: 50.0 kHz; Slit d&esitation: 2.00 mm; Emission: 18.00 mm.

3. Reference
(1) L. Xu, Z. Zhu, X. Zhou, J. Qin, C. YanGhem. Commun. 2014, 50, 6494—-6497.
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4. Figures
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Figure S1. *H-NMR spectrum of compountiin CDCk.
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Figure S2. **C-NMR spectra of compourtlin CDCk.
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Figure S3. 'H-NMR spectrum of compourlin CDCh.
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Figure S4. *C-NMR spectra of compourlin CD;OD+CRCOOD.
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Figure S5. 'H-NMR spectrum of compour@lin CDCk.
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Figure S6. **C-NMR spectra of compourlin CDCk.
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Figure S7. 'H-NMR spectrum of TPEEu in £D.
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Figure S8. *C-NMR spectra of TPEEu in GDD.
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Figure S9. ESI-MS of compoun@ in methanol.
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Figure S10. ESI-MS (up) and High resolution MS (down) of corapd 3 in

calculated distribution plot.
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Figure S11. High resolution MS of TPEEu in methanol. Insedtcalated distribution pld»t.
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Figure S12. Absorption spectra of TPEEuU in a 10 mM HEPESdnagblution. pH = 7.
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Figure S13. The emission spectra of compouhligand) in solid-state at 77K. The single state
and triplet state energy were estimated to be (33% nm) and 2.45 eV (506 nm) respectively.
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Figure S14. Steady-state emission spectra of compodndligand) and TPEEu in 90%
glycerol-in-water ey = 370 nm. [compound] = [TPEEu] = 50uM.
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Figure S15. The steady-state and time-gated excitation spextthe TPEEu in the presence of
BSA in10 mM HEPES buffer solution. pH = 7. [TPEEuUb0uM. [BSA] = 100pg/mL. Measured

on LS-55.
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Figure S16. Luminescence decay of TPEEu in the presence ridusaamounts of BSA in a 10
mM HEPES buffer solution. [TPEEU] = 5. Aex = 370 nMAey = 615 nm.
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Figure S17. Single-exponential fitting of the luminescenceae of TPEEuU in 10mM HEPES
buffer. [TPEEuU] = 50QM. (A) Aex = 377 NMAex = 460 nmz = 3.26 nsy? = 2.277. (B)lex = 330

NM. Aex = 615 Nnmz = 404ps, y? = 0.806.
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Figure S18. Single-exponential fitting of the luminescenceae of TPEEuU in 10mM HEPES
buffer with BSA. [TPEEu] = 5QM. [BSA] = 100 pg/mL. (A) Aex = 377 NMJey = 460 NM.z =
3.22 nsy? = 1.120. (Blex = 330 NM Ay = 615 nmz = 856ps, 2 = 2.467.
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Figure S19. Single-exponential fitting of the luminescenceale of TPEEuU in 0.1 mM NaOH.
[TPEEU] = 50uM. Aex = 330 NMAgy = 615 nmz = 494ps, 2 = 0.491.
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Figure S20. Single-exponential fitting of the luminescencecale of TPEEuU in 90% glycerol.
[TPEEU] = 50uM. (A) Jex = 377 NMAeyx = 460 nmz = 3.47 nsy? = 0.995. (B)lex = 330 NM ey =
615 nm.z = 450us, 2 = 1.060.
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Figure S21. Single-exponential fitting of the luminescencealeof TPEEuU in RO. [TPEEU] =
50 uM. Zex = 330 NMAey = 615 nmz = 888us, y2 = 1.490.
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Figure S22. Single-exponential fitting of the luminescenceale of TPEEuU in BO with BSA.
[TPEEuU] = 50uM. [BSA] = 100 ug/mL. (A) Aex = 377 NMAgy = 460 nmz = 3.00 nsy? = 1.259.
(B) Zex = 330 NM Ay = 615 nmz = 1007us, y2 = 1.631.
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Figure S23. Steady-state emission spectra of TPEEu uponiaddif BSA in a mixture of water
and ethanol (v:v = 5:1) = 370 nm. Buffer: 10 mM HEPES. pH = 7. [TPEEu] G:1BJ. [BSA]
= 0.1 mg/mL.
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