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Table S1 The emission wavelength, absorption wavelength and ΔE between HOMO 

and LUMO of Py-Sp in various solutions. 

 

 

Table. S2 The CIE coordinates of PYSP in different solvents. 

 
 

 



 

 

Fig. S1 CIE graph of Py-Sp in different solvents. 



 

Fig. S2 (A) The absorption spectra and (B) PL spectra of pyrene in different solutions 

(1×10-4 M). Insets are the fluorescent pictures taken under 365 nm UV light. 

  



       

Fig. S3 The absorption and PL spectra of spiropyran in acetonitrile (1×10-4 M). 

 

 

Fig. S4 The PL spectra of pyrene in THF solution with concentration increasing from 

1×10-6 M to 1×10-2 M. Insets are the fluorescent pictures taken under 365 nm UV light. 

 



 

Fig. S5  The PL spectra of Py-Sp in (A) THF solution and (B) MeCN solution with 

concentration from 1×10-8 M to 1×10-4 M. 

 



 

Fig. S6 The spatial electron distribution of HOMOs and LUMOs of Py-Sp in toluene, 

chloroform, THF, EtOH, DCM, MeCN and DMF solution, which were calculated by 

Gaussian 09 with B3LYP/6-31G(d). 

 



 

Fig.S7 (A), (C), (E) The absorption spectra and (B), (D), (F) the PL spectra of Py-Sp in 

n-hexane, methanol and acetonitrile after treated with different time of 254 nm UV light 

irradiation. 



 

Fig.S8 (A), (C), (E) The absorption spectra and (B), (D), (F) the PL spectra of Py-Sp in 

n-hexane, methanol and acetonitrile after treated with different time of 365 nm UV light 

irradiation. 

 



 

Fig.S9 (A) The pictures and (C) fluorescent images of Py-Sp in acetonitrile solution 

(1×10-5 M) after treated with different equivalents of HCl. (B) The absorption spectra 

and (D) PL spectra of the corresponding solutions.  



 

Fig. S10 The PL spectrum of Py-MCH ethanol solution (1×10-5 M) frozen in liquid 

nitrogen. Inset is the corresponding fluorescent image taken under 365 nm UV light. 

 



 

Fig. S11 (A) The absorption spectra and (B) PL spectra of Py-Sp ethanol solution with 

different concentrations. When the concentration is higher than 1×10-5 M, the acid 

equivalent is 500, while the concentration of Py-Sp is lower than 1×10-5 M, the acid 

concentration is fixed at 5×10-3 M to ensure the complete conversion from Py-Sp to Py-

MCH. Insets are the pictures of Py-MCH solution with different concentrations. 

 



 

Fig. S12 (A) The absorption spectra and (B) the PL spectra of Py-Sp in different volume 

fraction of water/THF mixtures (1×10-5 M). (C) The absorption spectra and (D) the PL 

spectra of Py-Sp in different volume fraction of water/DMSO mixtures (1×10-5 M).  

 

Fig. S13 The XRD patterns of Py-Sp and Py-MCH aggregates. 



 

Fig. S14 (A) The absorption spectra and (B) the PL spectra of Py-Sp (1×10-4 M) with 

500 equivalents of HCl in different volume fraction of n-hexane/ethanol mixtures.  



 

Fig. S15 The dihedral angle between pyrene and indole planes in single crystal. 

 

 

Fig.S16 The DSC curves of Py-Sp crystals before and after grinding. 



 

Fig. S17 The spatial electron distribution of HOMO and LUMO of Py-MCH in 

optimized state, which was calculated by Gaussian 09 with B3LYP/6-31G(d). 

  



 

Fig. S18 The wavelength contrast profiles of Py-Sp/PVP coating under HCl and heat 

treatment with switching cycles. 

 

Fig. S19 The fluorescent pictures (A) and PL spectra (B, Ex:390 nm; C, Ex:440 nm) of 

Py-Sp/PVP electrospinning nanofiber film exposure to saturated CF3COOH gas with 

different time. 



 

Fig. S20 The fluorescent pictures (A) and PL spectra (B, Ex:390 nm; C, Ex:440 nm) of 

Py-Sp/PVP electrospinning nanofiber film exposure to saturated HCOOH gas with 

different time. 

 

  



 

Fig. S21 1H NMR spectrum of M2 in CDCl3. 

 

Fig. S22 13C NMR spectrum of M2 in CDCl3. 



 

 

Fig. S23 1H NMR spectrum of M3 in d6-DMSO. 

 

 

 

Fig. S24 13C NMR spectrum of M3 in d6-DMSO. 

 



 

Fig. S25 1H NMR spectrum of Py-Sp in d6-DMSO. 

 

 

 

Fig. S26 13C NMR spectrum of Py-Sp in d6-DMSO. 

 



 

Fig. S27 The MS spectra of M2. 

 

Fig. S28 The MS spectra of M3. 

 

 

Fig. S29 The MS spectra of Py-Sp. 

 

 


