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Experimental Procedures
Materials:

The compounds acridin-9(10H)-one, 1-bromo-4-fluorobenzene, 1-bromo-4-methoxybenzene, 1-
bromo-4-(trifluoromethyl)benzene, N,N’-dimethylformamide(DMF), 2,2,6,6-tetramethyl-3,5-
heptanedione, K,CO; and Cul were purchased from commercial source without further purification
before use.

General:

'"H NMR and 3C NMR spectra were measured on a Bruker AV-400 spectrometer. The electronic
spray ionization (ESI) high-resolution mass spectra were tested on a Waters LCT Premier XE
spectrometer. Thermogravimetric analysis (TGA) spectra were obtained on a TGA 8000 (PerkinElmer,
USA). The UV-Vis absorption spectra were obtained on a Cary 60 (Agilent Technologies)
spectrophotometer. Phosphorescence and lifetime of delayed emission spectra were recorded on an
Agilent Cary Eclipse spectrophotometer. Phosphorescence mode; Delay time = 0.1 ms; Gate time =
2.0 ms. Absolute PL quantum yields were determined with a spectrometer C11347-11 (Hamamatsu,
Japan). Power X-ray diffraction experiments were carried out on Bruker D8 Venture diffractometer
with a PHOTON 100 CMOS area detector.

1. Synthesis and characterization
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Scheme 1. Synthetic routes of FPAO, MOPAO and CF;PAO molecules.

General procedure for the synthesis of XPAO. To the solution of acridin-9(10H)-one (976 mg, 5
mmol, 1 e.q.) and 1-bromo-4-fluorobenzene or 1-bromo-4-methoxybenzene or 1-bromo-4-
(trifluoromethyl)benzene (5.5 mmol, 1.1 e.q.) in anhydrous DMF (30 ml), K,CO3 (760 mg, 5.5 mmol,
1.1 e.q.), Cul (96 mg, 0.5 mmol, 0.1 e.q.) and 2,2,6,6-tetramethyl-3,5-heptanedione (185 mg, 1 mmol,

0.2 e.q.) were added into the two-necked round flask. The mixture was degassed and refluxed under



argon atmosphere for 48 h. After complishment of the reaction, the mixture was allowed to cool down
to room temperature. Plenty of water was added to the mixture to quench the reaction and a large
amount of solid was precipitated. The mixture was filtrated and the filter cake was washed with plenty
of water to remove DMF. After dring in an oven, the crude procudt was purified by the column
chromatography on silica gel with PE / EA = 4/1 as eluent. After that, the solid was recrystalized with
EtOH to give compound FPAO (0.867 g, 60%), MOPAO (1.10 g, 73%) and CF;PAO (1.07 g, 63%).

All of theses compounds were identified as yellow crystaline solid.

10-(4-fluorophenyl)acridin-9(10H)-one (FPAO). 'H NMR (400 MHz, DMSO-dg) 8 8.38 (dd, J =
8.1, 1.7 Hz, 2H), 7.71 — 7.60 (m, 6H), 7.34 (td, J = 8.0, 7.0, 1.0 Hz, 2H), 6.76 (d, J = 8.6 Hz, 2H). 13C
NMR (101 MHz, Chloroform-d) & 178.12, 162.87 (d, J = 251.5 Hz), 143.17, 134.85 (d, J = 3.0 Hz),
133.42, 131.98 (d, J = 9.1 Hz), 127.40, 121.86, 121.71, 118.25 (d, J = 22.2 Hz), 116.58. HRMS
(DART) (m/z): [M+H]" cacl. for [C19H;3FNO]", 290.0976; found, 290.0963.
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Figure S1. 'H NMR spectra of FPAO.
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13C NMR (101 MHz, CDCL), 8 178,12, 162.87 (&, J~ 251.5 H), 143.17, 13485 (4.7~ 3.0 Hz),
133.42, 131 P8 (d.J - 9.1 Hz), 127,40, 121.86, 121,71, 118.254d,J~ 222 Hz), 116.58.
F
|
¥
. i % " it ol i A Shastrap
ZPL{! 170 IAIGD l‘lxD 1 JD \:‘M Iéﬂ 1 ;O I(‘)O 4‘0 ‘i‘ﬁ TI[! t'\‘[\ ":ﬂ d‘ﬂ .{‘ﬂ 2'{! ll{! fll 71‘ 0
11 {ppa)
Figure S2. 3C NMR spectra of FPAO.
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Figure S3. HRMS spectra of FPAO.

10-(4-methoxyphenyl)acridin-9(10H)-one (MOPAOQO). 'H NMR (400 MHz, DMSO-d¢) & 8.37 (dd,
J=28.0, 1.6 Hz, 2H), 7.64 (ddd, J = 8.7, 7.0, 1.7 Hz, 2H), 7.50 — 7.41 (m, 2H), 7.37 — 7.25 (m, 4H),
6.80 (d, J=8.6 Hz, 2H), 3.91 (s, 3H). '*C NMR (101 MHz, Chloroform-d) 4 178.22, 160.14, 143.51,
133.26, 131.36, 131.00, 127.26, 121.85, 121.48, 116.92, 116.18, 55.72.HRMS (DART) (m/z): [M+H]*
cacl. for [Cyo0H(NO,]*, 302.1176; found, 302.1163.
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Figure S4. '"H NMR spectra of MOPAO.
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Figure S5. 3C NMR spectra of MOPAO.
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Figure S6. HRMS spectra of MOPAO.

10-(4-(trifluoromethyl)phenyl)acridin-9(10H)-one (CF;PAQO). 'H NMR (400 MHz, DMSO-dy) 6

8.39 (dd, J=8.0, 1.7 Hz, 2H), 8.17 (d, J = 8.3 Hz, 2H), 7.85 (d, J = 8.1 Hz, 2H), 7.65 (td, /= 8.7, 7.0,

1.7 Hz, 2H), 7.36 (td, J = 8.1, 7.0, 1.0 Hz, 2H), 6.71 (d, J = 8.6 Hz, 2H).3C NMR (101 MHz,

Chloroform-d) 6 178.05, 142.70, 142.30, 133.56, 131.96 (q, J=33.3 Hz ), 131.03, 128.40 (q, /= 3.03

Hz), 127.55, 124.6 (q, J = 272.7 Hz ), 121.95, 121.87, 116.34. HRMS (DART) (m/z): [M+H]" cacl.

for [C,0H6NO,]*, 340.0944; found, 340.0922.
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Figure S7. '"H NMR spectra of CF;PAO.
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Figure S8. 3C NMR spectra of CF;PAO.
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Figure S9. HRMS spectra of CF;PAQ.
& 1200
c
3 1000
Q
2
0
[
]
£
10 20 30 40 50 60 70
20
Figure S10. The XRD spectra of the MOPAO@PVA and FPAO@PVA films.
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Figure S11. The TGA spectra of a) FPAO, b) MOPAO and c¢) CF;PAO powder.
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Figure S12. The DSC spectra of a) FPAO, b) MOPAO and c) CF;PAO powder.
2. Photophysical data
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Figure S13. The fitted TADF lifetime curves of FPAO@PVA, MOPAO@PVA and
CF3PAO@PVA films.
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Figure S14. The prompt and delayed spectra of a) MOPAO@PVA and b) CF;PAO@PVA.



—— CF,PAQO@PVA-Delayed

-
[=]
M

=
)
4

Araa=58 62748
FWWHM=34.3387

e
o
L

Intensity (a.u.)
e
b

e
o
A

e
o

400 500 600
Wavelength (nm)

Figure S15. The calculated FWHM value of CF;PAO@PVA.
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Figure S16. The emission decay spectra of FPAO@PVA film at a) 505 nm and b) 440 nm under 80
K.
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Figure S17. Temperature-dependent emission decay spectra of FPAO@PVA film at 440 nm.



10004

100 { 48

Intensity (a.u.)

Time {ms)

Figure S18. Temperature-dependent emission decay spectra of FPAO microcrystal at 545 nm.
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Figure S19. a) The steady PL and delayed PL spectra and b) normalized emission decay spectra at 476
nm and 505 nm (Aex = 250 nm) of FPAO in 2-MeTHF (10-3 M) under 77 K.
AEgtwas calculated based on the following formula:

A=A
AE .= hc
ST A

M
Here, c represents the speed of light in vacuum, /4 is the Planck's constant, and A; and A, are the peak

wavelength of fluorescence and phosphorescence emission spectra, respectively. By substituting the

correct wavelength into the formula, the value of AEgr is calculated.!
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Figure S20. a) The normalized delayed emission and b) emission decay spectra at around 440 nm of
MOPAO@PVAH (CI) with varied hydrochloric acid content; c) The normalized delayed emission and
d) emission decay spectra at around 440 nm of MOPAO@PVAH (S) with varied sulfuric acid content.
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Figure S21. Temperature-dependent spectra of MOPAO@PVAH. a) Delayed emission spectra from
80 to 328 K ; b) Lifetime decay spectra at around 590 nm from 80 to 273 K.
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Figure S22. The delayed emission spectra of MOPAO@PVAH film in Ar and Air atmosphere.
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Figure S23. The prompt and delayed emission spectra of a) CF;PAO@PVAH and b) FPAO@PVAH.
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Figure S24. 3C NMR spectra (CDCl;) of MOPAO before and after acid addition.
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Figure S25. The a) delayed emission and b) emission decay spectra of FPAO@PMMA (0.3 wt%) with

and without UV light irradiation.
3. Theoretical calculations data

Table S1

The torsion angle of XPAO in the gas phase.

Molecule Torsion angle/°
FPAO 90.00

MOPAO 89.73

CF3PAO 89.94

Table S2

The TADF parameters of FPAO@PVA, MOPAO@PVA, and CF;PAO@PVA.

wnm | wms | FWHM/nm | AEsi/eV | PLOY/% | kensofst | SESTAfter
protonation/eV
FPAO@PVA | 433 | 1769 48 0.27 34.5 5.65 0.59
MOPAO@PVA | 438 | 2958 55 0.26 41.4 3.38 0.66
CF3PAO@PVA | 422 | 883 34 0.21 236 | 1133 0.65




Table S3.

Singlet and triplet energy and transition configurations of XPAO in the gas phase.

Compounds States Energy(eV) con};;i?:;gﬁ %)
S 3.54 H—L(95.7)
FPAO T, 3.21 H-1-1(95.0)
T, 2.75 H—L(96.3)
S 3.52 H—L(95.8)
MOPAO T, 3.21 H-1-L(95.0)
T, 2.74 H—L(96.4)
. T, 2.53 H—L(99.6)
MOPAOH T, 2.09 H-1-L(97.3)
Table S4.
Data of kinetics parameter
TF/NS (DPLQY/% kisc/108s! (rough krisc/s™! (estimated
value) value)
FPAO@PVA 2.55 34.5 2.57 5.65
MOPAO@PVA 1.51 41.4 3.88 3.53
CF3PAO@PVA 1.46 23.6 5.23 11.33
FPAO@PVAH?* 2.14 46.2 2.51
MOPAO@PVAH* | 237 | 535 1.96 eXtremf(l)y slow
CF3PAO@PVAH* | 1.15 6.8 8.10 =0)
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Figure S26. The fluorescence decay curve of FPAO@PVA, MOPAO@PVA, CF3PAO@PVA,
FPAO@PVAH+, MOPAO@PVAH+, and CF3PAO@PVAH+.



Table S5.

HOMO-LUMO gap (eV) of XPAO (S, S;, T;) before and after protonation

FPAO MOPAO CF;PAO
SO 4.02 4.01 4.04
S1 3.75 3.73 3.40
T1 3.65 3.64 3.65
FPAOH" MOPAOH?* CF;PAOH*
SO 3.55 3.10 3.55
S1 3.17 2.55 3.17
T1 3.17 2.56 3.18




To elucidate the mechanism of the transition from TADF to RTP, theoretical calculations were
performed on three acridone derivatives. For FPAO, the HOMO and LUMO are localized on the
acridone moiety both before and after protonation, indicating localized excitation. MOPAO exhibits
localized excitation before protonation but forms a D-A structure with charge transfer from the
acridone to the methoxyphenyl after protonation, favoring long-wavelength emission? and aligning
with experimental observations. CF;PAO shows charge transfer characteristics in the S; state before

protonation but localized excitation in other states (Table S6 and S7, ESI¥).

Table S6.
HOMO and LUMO orbits of XPAO (S,, Sy, T)).

FPAO MOPAO CF;PAO
g 28
S0,HOMO moadde }ﬂw.yu
’ J‘J"J J)'jJJ
25 o
& ‘ 2 J‘;
S0,LUMO LA pPoaae

q 4 4
& J\_ > ] *
S1THOMO ra> 2 2 ‘J-«wé) Jd }w‘sv'

SILUMO Wi? > 4 M; ') 2, j}

TIHOMO o o2%d | Laoaltd }wgJ

TILUMO »»425:) "(-w; ij)




Table S7.

HOMO and LUMO orbits of XPAO after protonation (S, Sy, T).

FPAOH"

MOPAOH*

CF3PAOH*

S0, HOMO

S0, LUMO

S1, HOMO

S1, LUMO

T1, HOMO

T1, LUMO




Table S8, ESIT illustrates the electrostatic potential distribution before and after protonation. Prior to
protonation, the carbonyl group exhibits a high charge density, which strongly attracts protons. In
contrast, after protonation, the entire molecule displays a characteristic of electron deficiency. Data

of kinetics parameter is summarized in Table S9, ESIf.

Table S8.

Electrostatic potential distribution of XPAO before and after protonation.

FPAO

MOPAO

CF3PAO

ESP (keol/mol)

ESP (keal/mol)

ESP (keal/mal)

30.00 25.00 30.00
15.00 11.00 15.00
SO 0.00 -3.00 0.00
15.00 17.00 -15.00
~30.00 31,00 [ —30-00
-45.00 IR —45.00

ESP (kcal/mol)

ESP (keal/mol)

ESP (ksal/mol)

2650 25.00 40,00
12.40 10.G0 22.00
Sl -3.20 =5:00 00
-18.80 -20.00 —14.00
-34.40 ~35.00 —32.00
-50.00 —50.00 —50.00

ESP (keal /mc

ESP (keal/mol}

ESP (kcal/mal)

30.00 22500 30.00

13.00 9.00 14.00

Tl —4.00 =7.00 —2.00
-21.00 —23.00 -18.00

—38.00 ~39.00 ~34.00

—55.00 Jgn st -50.00

FPAOH"

MOPAOH*

CF3PAOH*

ESP (kcal/mol)

ESP (keal/mal)
130.00

ESP (keal/mol)

135.00 135.00
114.00 128200 o 113.00
SO 93.00 88.00 .o 91.00
72.00 67.00 69.00
51.00 46.00 47.00
3000 — 25.00

ESP (keal/mol

ESP (keal/mol)

ESF (keal/mol)

135.00 130.00 140.00
Vo TN
e o 113.00 108.00 116.00
i .
Sl o) a1.00 86.00 92.00
69.00 6e.00 68.00
47.00 A2:00 24.00
3500 20.00 2000

ESP (kcal/mal)

ESP (keal/mol)

£57 (keal/mol)

136.00 130.00 140,006

s 7 N 112.80 108.00 116,40

T1 }f;f;j’ L 8960 86.00 97.80
: 86.40 §4.00 59.70

43.20 42.00 45.60

20.00 2G.00 22.00




Their torsion angle doesn’t show obvious change except MOPAO before and after protonation

(Table S9, ESIY).

Table S9.

Torsion angle (°) of XPAO before and after protonation

FPAO MOPAO CF;PAO
SO 90.00 89.73 89.94
S1 90.00 89.73 89.48
T1 90.00 89.74 89.88
FPAOH+ MOPAOH+ CF3PAOH+
SO 89.92 89.86 89.92
S1 89.79 89.36 89.83
T1 89.98 67.14 89.98
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