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Fig. S1.    1H NMR spectrum of L1 in DMSO-d6

Fig. S2.    13C NMR spectrum of L1 in DMSO-d6



Fig. S3.    1H NMR spectrum of L in DMSO-d6

Fig. S4.    13C NMR spectrum of L in DMSO-d6



Fig. S5. ESI-MS spectrum of L

Fig. S6. Luminescence spectra of L (1 × 10-3 mol·L-1) in DMSO with different metal cations 

(Al3+, Zn2+, Ag+, Hg2+, Mn2+, Na+, Cr3+, K+, Cd2+, Fe3+, Ni2+, Cu2+, Mg2+, Pb2+ and Co2+ (2.0 

equiv, 0.1 mol·L-1) λex = 411 nm).



Table S1 Gelation properties of the L

Entry Solvent Statea CGCb(%) Tgel
c (℃, wt %)

1 water P \ \

2 cyclohexane P \ \

3 petroleum ether P \ \

4 THF P \ \

5 CHCl3 P \ \

6 CH2Cl2 P \ \

7 acetone P \ \

8 DMF S \ \

9 DMF-H2O P \ \

10 DMSO S \ \

11 DMSO-H2O P \ \

12 methanol P \ \

13 ethanol P \ \

14 ethanol-H2O P \ \

15 ethanediol P \ \

16 isopropanol P \ \

17 n-butyl alcohol P \ \

18 n-amyl alcohol P \ \

19 isopentanol P \ \

20 n-hexanol P \ \

21 ethyl acetate P \ \

22 acetonitrile P \ \

23 CCl4 P \ \

24 B-DMSO-H2O G 0～0.04 g/mL DMSOd 84 (± 0.5) ℃e

a G, P and S denote gelation, precipitation and solution, respectively
b The critical gelation concentration (wt %, 10 mg/mL = 1.0% )
c The gel-sol transition temperature (℃) 
d  L within the solubility of DMSO, the gel can be successfully prepared.
e  0.015 g L, VBD : VD : Vwater = 1 : 1 : 2



Fig. S7.    1H NMR spectrum of B in DMSO-d6.

Fig. S8. Illustration for reversible gel-liquid transformation of the L-B-gel triggered by 

temperature (0.015 g L, 0.1 mol·L-1 B in DMSO, VBD : VD : Vwater = 1 : 1 : 2).



Fig. S9. (a) Normalized emission spectrum of L-Al3+ (λex = 427 nm, [L-Al3+] = 3 × 10-6 M), 

absorption spectrum of Rh6G ([Rh6G] = 10-5 mol·L-1). (b) Fluorescence contrast spectra of L-

Al3+/Rh6G and pure Rh6G in the same proportion (100 : 1, [L-Al3+] = 1.5 × 10-6 M, [Rh6G] = 1.5 × 

10-8 M, λex = 427 nm). (c) Normalized emission spectrum of L-Al3+ (λex = 427 nm, [L-Al3+] = 3 × 10-

6 M), absorption spectrum of RhB ([RhB] = 5 × 10-5 mol·L-1). (d) Fluorescence contrast spectra of L-

Al3+/RhB and pure RhB in the same proportion (100 : 1, [L-Al3+] = 1.5 × 10-6 M, [RhB] = 1.5 × 10-8 

M, λex = 427 nm). All experiments were carried out in DMSO solution.



Fig. S10. (a) 1H NMR spectrum of B in DMSO-d6. (b) 1H NMR spectrum of B and L in DMSO-d6.

Fig. S11. (a) 1H NMR spectrum of L in DMSO-d6. (b) 1H NMR spectrum of L-B-gel in DMSO-d6.

Fig. S12. (a) 1H NMR spectrum of L-Al3+ in DMSO-d6. (b) 1H NMR spectrum of L-Al3+-B-gel in 

DMSO-d6.



Fig. S13. (a) Fluorescence contrast spectra of Rh6G and B-Rh6G. (b) Fluorescence contrast 

spectra of RhB and B-RhB.

Fig. S14. (a) Fluorescence contrast spectra of solution state and gel state (Rh6G). (b) Fluorescence 

contrast spectra of solution state and gel state (RhB).

Fig. S15. (a) The SEM image of as-prepared L-Al3+-B/Rh6G-gel in mixed solution at room 

temperature (L : Al3+ = 1 : 1, n : n; VBD : VD : Vwater = 1 : 1 : 2). (b) The SEM image of as-

prepared L-Al3+-B/RhB-gel in mixed solution at room temperature (L : Al3+ = 1 : 1, n : n; VBD : VD : 

Vwater = 1 : 1 : 2).



Fig. S16. Temperature-dependent fluorescent spectra of L-B-gel (VBD : VD : Vwater = 1 : 1 : 2, 0.02 

g L, 0.1 mol·L-1 B in DMSO) during the gelation process (λex = 378 nm).

Fig. S17. The photos of L powder (25 ℃) were taken under (a) daylight and (b) UV light, 

respectively. (c) The photo of L in DMSO (5 × 10-5 M, 25℃) was taken under UV light.



Fig. S18. Job’s plots according to the way for continuous variations, indicating the 1 : 1 

stoichiometry for L-Al3+ (λex = 428 nm, The concentrations of L and Al3+ are 1 × 10-3 mol·L-1).

Fig. S19. Possible coordination mechanism of L for Al3+.



Fig. S20. Photographs of (a) L (4.5 × 10-6 M) and (b) L-Al3+ ([L] = 4.5 × 10-6 M, [Al3+] = 4.5 × 

10-6 M) under natural light irradiation. Photographs of (c) L (4.5 × 10-6 M) and (d) L-Al3+ ([L] = 

4.5 × 10-6 M, [Al3+] = 4.5 × 10-6 M) under UV lamp irradiation.

Fig. S21. Photographs of (a) L-Al3+ (2 × 10-6 M) and (b) L-Al3+/Rh6G ([L-Al3+] = 2 × 10-6 M, 

[Rh6G] = 2 × 10-8 M) in DMF under UV lamp irradiation. Photographs of (c) L-Al3+ (2 × 10-6 M) 

and (d) L-Al3+/RhB ([L-Al3+] = 2 × 10-6 M, [RhB] = 2 × 10-8 M) in DMF under UV lamp 

irradiation.



Fig. S22. Pictures of L-Al3+, L-Al3+/Rh6G and L-Al3+/RhB under natural light from left to right 

(DMSO solution).

Fig. S23. Photographs of (a) L-Al3+-B-gel ([L-Al3+] = 5 × 10-5 M) and (b) L-Al3+-B/Rh6G-gel 

([L-Al3+] = 5 × 10-5 M, [Rh6G] = 5 × 10-7 M, VBD : VD : Vwater = 1 : 1 : 2) under UV lamp 

irradiation. Photographs of (c) L-Al3+-B-gel ([L-Al3+] = 5 × 10-5 M) and (d) L-Al3+-B/RhB-gel ([L-

Al3+] = 5 × 10-5 M, [RhB] = 5 × 10-7 M, VBD : VD : Vwater = 1 : 1 : 2) under UV lamp irradiation. 



Fig. S24. Fluorescence contrast spectra of L-Al3+/Rh6G and pure Rh6G in the same proportion 

(100 : 1, [L-Al3+] = 1.5 × 10-6 M, [Rh6G] = 1.5 × 10-8 M, and λex = 437 nm).

Energy-transfer efficiency (ΦET) was calculated from spectra using equation S1.

ΦET = 1-IDA/ID (eq. S1)1

Where IDA and ID are the fluorescence intensities of the excitation of L-Al3+/Rh6G assembly 

(donor and acceptor) and L-Al3+ assembly (donor), respectively at 437 nm. 

The ΦET was calculated as 33.40% in solvent, measured under the condition of [L-Al3+] = 1.5 

× 10-6 M, [Rh6G] = 1.5 × 10-8 M, and λex = 437 nm.

Fig. S25. Fluorescence decay profiles of L-Al3+ assembly (black line, [L-Al3+] = 1.5 × 10-6 M, 

Monitored at 502 nm upon excitation at 437 nm) and L-Al3+/Rh6G assembly (red line, [L-Al3+] = 

1.5 × 10-6 M, [Rh6G] = 1.5 × 10-8 M, Monitored at 502 nm upon excitation at 437 nm).



Fig. S26. (a) Fluorescence lifetime of L-Al3+ ([L-Al3+] = 1.5 × 10-6 M. Monitored at 502 nm upon 

excitation at 437 nm). (b) Fluorescence lifetime of L-Al3+/Rh6G ([L-Al3+] = 1.5 × 10-6 M, [Rh6G] 

= 1.5 × 10-8 M. Monitored at 502 nm upon excitation at 437 nm.)



Fig. S27. Quantum yield diagram of L-Al3+/Rh6G assembly with luminescence range of 520-750 

nm ([L-Al3+] = 1.5 × 10-6 M, [Rh6G] = 1.5 × 10-8 M).



Fig. S28. Fluorescence contrast spectra of L-Al3+/RhB and pure RhB in the same proportion (100 : 

1, [L-Al3+] = 1.5 × 10-6 M, [RhB] = 1.5 × 10-8 M, λex = 437 nm).

ΦET was calculated from spectra using equation S1.

ΦET = 1-IDA/ID (eq. S1)1

Where IDA and ID are the fluorescence intensities of the excitation of L-Al3+/RhB assembly 

(donor and acceptor) and L-Al3+ assembly (donor), respectively at 437 nm. 

The ΦET was calculated as 30.16% in solvent, measured under the condition of [L-Al3+] = 1.5 

× 10-6 M, [RhB] = 1.5 × 10-8 M, and λex = 437 nm.

Fig. S29. Fluorescence decay profiles of L-Al3+ assembly (black line, [L-Al3+] = 1.5 × 10-6 M. 

Monitored at 502 nm upon excitation at 437 nm), and L-Al3+/RhB assembly (red line, [L-Al3+] = 

1.5 × 10-6 M, [RhB] = 1.5 × 10-8 M. Monitored at 502 nm upon excitation at 437 nm).



Fig. S30. (a) Fluorescence lifetime of L-Al3+ ([L-Al3+] = 1.5 × 10-6 M. Monitored at 502 nm upon 

excitation at 437 nm). (b) Fluorescence lifetime of L-Al3+/RhB ([L-Al3+] = 1.5 × 10-6 M, [RhB] = 

1.5 × 10-8 M. Monitored at 502 nm upon excitation at 437 nm.)



Fig. S31. Quantum yield diagram of L-Al3+/RhB assembly with luminescence range of 550-750 

nm. ([L-Al3+] = 1.5 × 10-6 M, [RhB] = 1.5 × 10-8 M)



Fig. S32. Possible formation mechanism of L-Al3+-B-gel.2

Fig. S33. Possible mechanism of light-harvesting systems.
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