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1. General methods
1.1 Instruments: The UV-vis absorption spectra were recorded on a UV-2600 spectrophotometer.
The photoluminescence spectra were recorded on a PerkinElmer LS 55 fluorescence spectrometer.
Absolute quantum yields, and the lifetimes of fluorescence and phosphorescence spectra were
measured on the Edinburgh FLS1000 fluorescence spectrophotometer equipped with a continuous
xenon lamp (Xel), a microsecond pulsed xenon flashlamp (uF920), and a nanosecond flashlamp lamp
(nF920), respectively. The photos and videos were recorded by a mobile phone iPhone 8. High-
performance liquid chromatography (HPLC) was performed on the Agilent 1260 infinity II HPLC
system. The running buffer: 0.05%TFA-H20/0.04%TFA-ACN (TPB-3COOH and TPB-30H);
0.03%TFA-95%H20-5%ACN/0.03%TFA-95%ACN-5%H20 (TPB-3NH2).
1.2 Theoretical calculation methods: Theoretical calculations were performed at B3LYP/6-31G (d,
p) level using the Gaussian 09 program packages (Revision D 01).l] The energy decomposition
analysis was calculated by symmetry-adapted perturbation theory (SAPT) under SAPTO0/jun-cc-pVDZ
level of corresponding compounds with segment from polyvinyl alcohol in Psi4 software package.?*
The total intermolecular interaction energy can be decomposed into electrostatic, induction, dispersion
and repulsion energies. The electrostatic potential (ESP) pictures were obtained from Gauss View 5
with an electron density isosurface value of 0.001. Polarizability was calculated at B3LYP/def2-SVPD
level.
1.3 Single-crystal structures: the crystallographic data of guest molecules TPB-3COOH (Deposition
Number: 1400565) and TPB-30H (Deposition Number: 173734) and TPB-3NH2 (Deposition
Number: 940123) have been reported in previous literatures.[>-7]
1.4 The method of obtaining the absolute photoluminescence quantum yields: the absolute
photoluminescence quantum yields (PLQY) of all the doped PVA films were measured on the
Edinburgh FLS1000 fluorescence spectrophotometer with an integrating sphere under ambient
conditions. The phosphorescence quantum yields all the doped PVA films were obtained following
the equation

b=t
where A and B represent the integral areas of total photoluminescence and phosphorescence spectra,
respectively. The phosphorescence was separated from total PL spectrum on the basis of
phosphorescence spectrum for phosphorescence quantum yields. This method has been reported in

previous literature.[®]
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Figure S1. (A-C) Concentration dependence of phosphorescence spectra of doped PVA films at room



temperature.
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Figure S2. (A-C) Time-resolved fluorescent decay curves of doped PVA films at room temperature
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Figure S3. (A-C) Normalized excitation and emission spectra of doped PVA films at room

temperature.
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Figure S4. (A-C) Superposed absorption spectra of PVA film, organic guest molecules in dilute
solution and doped PVA films.
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Figure S5. (A-C) Time-resolved phosphorescent decay curves

solutions at 77 K.
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Figure S6. (A-C) Prompt and delayed PL spectra of doped PMMA films; (D-F) prompt and delayed
PL spectra of doped PVA films based on the guest molecules TPB-3COOMe, TPB-30Me and TPB-
3NMe2, respectively (inset image: luminescence photographs of doped films under UV irradiation and
after removal of UV irradiation).
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Figure S7. (A-C) The energy level diagrams, spin-orbit coupling (SOC) constants between the Sy/S;
and involved T, states of guest molecules TPB-3COOH, TPB-30H, and TPB-3NH2 calculated in the

gas phase.
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Figure S8. (A-C) The natural transition orbital (NTO) distributions of guest molecules TPB-3COOH,
TPB-30H, and TPB-3NH2 calculated in the gas phase.
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Figure S9. Calculated electrostatic potential (ESP) distributions of guest molecules.

Table S1. Photophysical properties of doped PVA films at room temperature.

A A T T P D k k k
Doped films F P F P F P F P NR
[pm]  [nm] [ns] [s] [%] [%] [s7] [s7] [s7]
TPB-3COOH@PVA 394 500 10.20 1.03 11.36 2.98 1.11x107 2.89x107? 0.94
TPB-30OH@PVA 400 500 3.24 1.31 11.67 2.25 3.60x107 1.73%102 0.75
TPB-3NH2@PVA 421 519 6.11 1.74 7.56 1.41 1.24x107 8.10x10 0.57

A : fluorescence emission; A : phosphorescence emission; t : fluorescence lifetime; T : phosphorescence lifetime; @ :

F P F P F

fluorescence quantum yield; @ : phosphorescence quantum yield; k : radiative decay rate of fluorescence; £ : radiative
P F 3

decay rate of phosphorescence; & : nonradiative decay rate of phosphorescence; £k =® /1 ;k =0 /1 ;& =(1-® )/t
NR F FF P PP NR PP

Table S2. Calculated complexation energies and corresponding energy decomposing analysis data of

different complexation modes between the guest molecules and PVA matrix.

Complexation Interaction energy (kcal mol) TPB-3COOH@PVA TPB-30H@PVA TPB-3NH2@PVA

Electrostatic -29.99 -27.95 -8.78

Induction -12.99 -11.52 -1.83

Mode A Dispersion -9.09 -9.13 -4.29
Exchange 29.06 30.65 7.60

Ecomplex -23.01 -17.95 -7.30
Electrostatic -18.25 -18.93 -23.44
Induction -7.70 -8.80 -10.12
Mode B Dispersion -26.00 -25.28 -26.53
Exchange 35.67 35.93 39.80

(B -16.28 -17.08 -20.29




Table S3. Calculated polarizability of guest molecules.

Guest molecule

Polarizability (1040 C. m2. V1)

TPB-3COOH

TPB-30H

TPB-3NH2

62.96

53.64

58.21

Purity characterizations of compounds TPB-3COOH, TPB-30H, and TPB-3NH2.
Compound TPB-3COOH: 'H NMR (500 MHz, d;-DMSO) 6 (ppm): 8.04—8.09 (m, 15H). Elemental
analysis calcd for C,;H;304: C, 73.97; H, 4.14. Found: C, 73.62; H, 4.12.

Compound TPB-30H: 'H NMR (500 MHz, d;-DMSO) 6 (ppm): 9.61 (s, 3H), 7.62-7.64 (m, 9H),
6.87-6.89 (d, 6H). Elemental analysis calcd for Cp;H30;: C, 81.34; H, 5.12. Found: C, 81.22; H, 5.04.
Compound TPB-3NH2: 'H NMR (500 MHz, d;-DMSO) 6 (ppm): 7.48-7.49 (m, 9H), 6.66—6.68 (d,
6H), 5.20 (s, 6H). Elemental analysis calcd for CpyH,N3: C, 82.02; H, 6.02; N, 11.96. Found: C, 81.83;

H, 5.82; N, 11.84.
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Figure S10. "H NMR spectrum of compound TPB-3COOH in ds-DMSO.
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Figure S11. '"H NMR spectrum of compound TPB-30H in d¢-DMSO.
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Figure S12. "H NMR spectrum of compound TPB-3NH2 in ds-DMSO.
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Figure S13. High-performance liquid chromatography diagram of compound TPB-3COOH.
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Figure S14. High-performance liquid chromatography diagram of compound TPB-30H.
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