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1. Fluorescence spectra of 1 in solution 

 

 
Fig. S1 Photographs and fluorescence spectra of 1 in solvents (lex = 365 nm). 
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2. Single-crystal X-ray diffraction analyses 
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Fig. S2 The crystal structure of 1•CHCl3 (Color code: gray = C, red = O, blue = N, yellow = S, green 

= Cl). (a) Adjacent two molecules with atomic displacement parameters set at 50% probability. (b) 

Packing structure. Solvate molecules are represented with space-filling model. 

 

 

Fig. S3 The crystal structure of 1•Pyridine (Color code: gray = C, red = O, blue = N, yellow = S). (a) 

Adjacent two molecules with atomic displacement parameters set at 50% probability. (b) Packing 

structure viewed along c-axis. Solvate molecules are represented with space-filling model. 
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Fig. S4 The crystal structure of 1•EtOAc (Color code: gray = C, red = O, blue = N, yellow = S). (a) 

Adjacent two molecules with atomic displacement parameters set at 50% probability. (b) Packing 

structure viewed along c-axis. 

 

 

Fig. S5 The crystal structure of 1•Toluene (Color code: gray = C, red = O, blue = N, yellow = S). (a) 

Adjacent two molecules with atomic displacement parameters set at 50% probability. 

Crystallographically independent two pairs are shown. (b) Packing structure viewed along c-axis. 

Solvate molecules are represented with space-filling model. Carbon atoms of solvate molecules are 

shown in orange. 
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Fig. S6 The crystal structure of 1 with atomic displacement parameters set at 50% probability (Color 

code: gray = C, red = O, blue = N, yellow = S). (a) Four crystallographically independent molecules 

of 1. (b) Packing structure of 1. 

 

 

3. Absorption spectra for crystalline 1 and 1•Solvent 

 

 
Fig. S7 Solid-state absorption spectra of 1•CHCl3 (a), 1•Benzene (b), 1•Pyridine (c), 1•EtOAc (d), 

1•Toluene (e), and 1 (f). 
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4. Theoretical calculations 

 

Table S2 Experimental fluorescence maxima and calculated absorption properties of X-ray 

structures for 1 and 1•Solvent. 

Compd. Crystalline     
lem (nm) 

Calcd 
labs (nm) 

Transition from 
HOMO to LUMO 

Oscillator 
strength 

HOMO 
(eV) 

LUMO 
(eV) 

Dipole 
moment 

(D) 

1•CHCl3 508 373 0.622 0.390 –6.37 –1.17 5.03 

1•Benzene 521 379 0.607 0.422 –6.36 –1.19 5.20 

1•Pyridine 522 377 0.607 0.408 –6.37 –1.20 5.23 

1•EtOAc 524 381 0.614 0.428 –6.36 –1.20 5.25 

1•Toluene 565 382 0.624 0.471 –6.35 –1.18 5.23 

1 550 371 0.640 0.396 –6.42 –1.17 3.34 

 

 
Fig. S8 HOMO and LUMO of 1 in crystalline 1•CHCl3 (a), 1•Benzene (b), 1•Pyridine (c), 1•EtOAc 

(d), 1•Toluene (e), and 1 (f) calculated at the CAM-B3LYP/6-31G(d) level. The structures are drawn 

by VESTA.1  
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5. Fluorescence spectra for the MCL of 1•Solvent 

 

 
Fig. S9 Photographs and fluorescence spectra for the MCL of 1•Benzene. 

 

 
Fig. S10 Photographs and fluorescence spectra for the MCL of 1•CHCl3. 
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Fig. S11 Photographs and fluorescence spectra for the MCL of 1•Pyridine. 

 

 
Fig. S12 Photographs and fluorescence spectra for the MCL of 1•EtOAc. 
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Fig. S13 Photographs and fluorescence spectra for the MCL of 1•Toluene. 
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6. Powder X-ray diffraction (PXRD) patterns for the MCL of 1•Solvent 

 

Fig. S14 PXRD patterns for 1•CHCl3 (a), 1•Pyridine (b), 1•EtOAc (c), and 1•Toluene (d). (a–c) 

Black lines: Simulated PXRD patterns calculated from the single-crystal structure. Green lines: 

Experimental PXRD patterns of the powdered crystalline samples. Orange lines: Experimental PXRD 

patterns of the ground samples. Yellow-green lines: Experimental PXRD patterns of the solvent-

exposed samples. (d) Black line: Simulated PXRD patterns calculated from the single-crystal 

structure. Yellow line: Experimental PXRD patterns of the powdered crystalline sample. Yellow-green 

line: Experimental PXRD patterns of the crushed sample. Orange line: Experimental PXRD patterns 

of the ground sample.  
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7. 1H NMR spectra of 1•Benzene 

 
Fig. S15 1H NMR spectra (500 MHz, in CDCl3, rt) of (a) crystalline 1•Benzene, (b) ground 

1•Benzene, and (c) ground 1•Benzene after drying in vacuo for 6 h.  
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8. Supplemental data for the acid-responsive luminescence of 1•Pyridine 

 
Fig. S16 Photographs and fluorescence spectra for acid-responsive luminescence of 1•Pyridine. 

 

 

Fig. S17 Photographs and fluorescence spectra for crystalline 1 and acid-exposed 1. 
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X-ray photoelectron spectroscopy (XPS) suggested the presence of pyridine hydrochloride on the 

surface of HCl-exposed 1•Pyridine (Fig. S18). Surface pyridine molecules should have volatilized 

from crystalline 1•Pyridine prior to XPS measurement under high vacuum conditions (Fig. S18a), 

while a broad N 1s peak that should correspond to protonated pyridine salts was detected for the HCl-

exposed sample (Fig. S18b). In addition, Cl 2p was detected for HCl-exposed 1•Pyridine (Fig. S18c). 

 

Fig. S18 N 1s XPS spectra of crystalline 1•Pyridine (a) and HCl-exposed 1•Pyridine (b). (c) 

Atomic percentages (%) of the elements calculated from the XPS spectra of crystalline and 

HCl-exposed 1•Pyridine. 
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Fig. S19 Photographs and fluorescence spectra for crystalline 1 and mixture of 1 and pyridine 

hydrochloride. 

 
Fig. S20 Solid-state absorption spectra of crystalline, HCl-exposed, and crushed 1•Pyridine. 
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Fig. S21 PXRD patterns of 1•Pyridine. Green line: Experimental PXRD pattern of the powdered 

crystalline sample. Orange line: Experimental PXRD pattern of the HCl-exposed sample. Yellow-

green line: Experimental PXRD pattern of the crushed samples. 

 

 
Fig. S22 Schematic diagram and photograph for the cutting process of HCl-exposed 1•Pyridiine. 
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