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Theoretical Calculation

Table S1. Natural transition orbitals (NTO) in the S; and T; states of the TADF emitters.
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Thermal Properties
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Figure S1. The thermogravimetric analysis (TGA) plots of PXZ-SFIS, PXZ-SFIC and PXZ-
SFIP under N, stream (flow rate: 20 mL min’!; heating rate: 10 °C min™).
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Figure S2. DSC thermograms (second heating cycle) of PXZ-SFIS, PXZ-SFIC and PXZ-
SFIP under N, stream (flow rate: 20 mL min™'; heating rate: 10 °C min™).

Table S2. Thermal analysis of the three compounds.

Compound Tg? TP

(°C) (°C)
PXZ-SFIP 109 350
PXZ-SFIC 117 320

PXZ-SFIS 98 355




Electrochemical Properties
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Figure S3. Cyclic voltammograms of PXZ-SFIP, PXZ-SFIC, and PXZ-SFIS in 1x10° M

dichloromethane.

Photophysical Properties
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Figure S4. PL spectra of (a) PXZ-SFIC and (b) PXZ-SFIS in THF/H,O mixed solvents with

different water volume fractions.
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Figure S5. Transient PL decay curves of PXZ-SFIP, PXZ-SFIC, and PXZ-SFIS in 1x10° M
toluene solution.

Calculations of Rate Constants

The rate constants of radiative decay (k:s) and nonradiative decay (knr,s) from S; to So
states, the rate constants of intersystem crossing (kisc) and reverse intersystem crossing

(krisc) could be estimated using the following equations: [1, 2]
kr,S = Cppkp + chkd = ‘Dpkp ...................................................... Eq(l)

where @, and @4 indicate prompt and delayed fluorescence components and can be
distinguished from the total @pL by comparing the integrated intensities of prompt and
delayed components in the transient PL spectra; whereas k;, and kq represent the decay
rate constants for prompt and delayed fluorescence, respectively, which are determined

experimentally from the decay fluorescence time constants (7, and 74, addressed in the

main text).

k, = i .............................................................................. Eq.(2)
ky = id .............................................................................. Eq.(3)
Kis = TooPE RS e Eq.(4)
KiSe = Ky = Kis = Knpss ovvevevereseeeeeeeeeee e Eq.(5)
krisc = (Kpka@a)/(KiscBp)---vvvnneemmmmneeiiiee e Eq.(6)



NMR Spectra

"H NMR of PXZ-SFIP
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"H NMR of PXZ-SFIC
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"H NMR of PXZ-SFIS

€0'9
€0'9
S0'9
S0'9
99'9
99'9
£9'9
£9'9
80'0

o

699
699
€L9
SL9
SL'9
99
LL9
LL9

L Ly
L Ly
NN.DW
8L'Ly

mm.D
€8'Ly
mo.EW
60°8
oL8
LL'8A
LL'8

mr.wx,
w_..w\

8¢'8
or'8

84 82 80 78 76 74 7.2 7.0 68 6.6 6.4|6.2 6.0 58

80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 0.0

8.5

9.0

13C NMR of PXZ-SFIS

£9°€LL
809111
L0°TTL
95°ZZ1
LS'€TL]
8LWZL
8L'STL
89711
$6°LT1

S8'8TLf

SPLEL
¥SLEL
vS'TEL
60°€EL]
geeeL]
90°GEL]
66°SEL
80°9€ L

—r—

=T

ELLEL
STEVL]

80t L
66°svL’

170 160 150 140 130 120 110 100 9% 8 70 60 50 40 30 20 10

180



References

1. Pan, K.-C.; Li, S.-W.; Ho, Y.-Y.; Shiu, Y.-J.; Tsai, W.-L.; Jiao, M.; Lee, W.-K_;
Wu, C.-C.; Chung, C.-L.; Chatterjee, T.; Li, Y.-S.; Wong, K.-T.; Hu, H.-C.; Chen,
C.-C.; Lee, M.-T., Efficient and Tunable Thermally Activated Delayed
Fluorescence Emitters Having Orientation-Adjustable CN-Substituted Pyridine
and Pyrimidine Acceptor Units. Adv. Funct. Mater. 2016, 26, (42), 7560-7571.

2. Zhang, Q.; Kuwabara, H.; Potscavage, W. J.; Huang, S.; Hatae, Y.; Shibata, T.;
Adachi, C., Anthraquinone-Based Intramolecular Charge-Transfer Compounds:
Computational Molecular Design, Thermally Activated Delayed Fluorescence,
and Highly Efficient Red Electroluminescence. J. Am. Chem. Soc. 2014, 136,
(52), 18070-18081.



