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Abstract: In this study, a novel luminescent derivative A=TPA-N with both TICT and AIE properties was suc-
cessfully constructed by introducing triphenylamine donor units and naphthalimide acceptor units into the rigid skele-
ton of dehydroabietic acid. The luminescence mechanism was analyzed by a mixed-solvent fluorescence testing sys-
tem, with a focus on the dual-channel emission behavior under different excitation wavelengths, as well as the regula-
tion rules of solvent polarity and aggregation effect on the LE state and ICT state luminescence. Moreover, the natu-
ral chiral skeleton successfully induced circularly polarized luminescence. This work provides a new strategy for the
development of high-performance natural biochiral luminescent materials, and these materials have potential applica-

tion value in fields such as display and bioimaging.
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2.1 {EBAKF

Bruker Ulira Shield Plus 400 MHz #% i 2L R X
(7% [ 11 & 5% ) ; Bruker autoflex 2§ fb. B[] - & 17
I 1] BT 3 i (7 B A & 98 ) 5 Shimadzu UV-3600
UV-VIS-NIR B2 473 G FE i (H AR HY) 5 9 [6
Edinburgh LFS920 ¢ 6 4% ;J-810 B — 4 G35 AL ( H
A JASCO) ; CPL-300 [ fi #% %€ 6 o6 3% A ( H A&
JASCO) ; CHI660C HL Ak % TAE MG ( i RAE) .

AR ZERRIR UL, S2 56 I A 24 i SO B D i
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r ] A 1 A A R UL RN TR SO

A-TPA-NO, & B FRHL A-Br-NO, (100 mg,
0.25 mmol) , 4-( = 7% K& 24 56) 8 JE 1] 2 (88 mg,
0.3 mmol) , Pd(PPh;), (5.67 mg, 0. 10 mmol) Fl
K>CO;5(3. 49 mg, 0. 025 mmol) , 7£ N, 4%l F A
THF (10 mL) f1Z€ 187K (0. 5 mL) , £ 100°C F it $
12 he A HEZRGEH & F B3I, U
Vop: V=150 1 347 1 B8 A J2 A 2 4k, 15 219k 3%
il 14 98 mg, 7 % 4 69.26% . 'H NMR (400 MHz,
Chloroform-d) & 7. 54 (s, 1H), 7.42 (d, J = 20. 9 Hz,
1H), 7.29 (d, J = 7.3 Hz, 4H), 7.16 - 7.11 (m,
6H), 7.08 - 7.02 (m, 4H), 3. 69 (s, 3H), 2. 98 (dd,
J=9.8,5.3 Hz, 2H), 2.33 (d, J = 11. 8 Hz, 1H),
2.24 (dd, J=12.5,2.2 Hz, 1H), 1.88 - 1.81 (m,
1H), 1.77 (d, J = 11.1 Hz, 2H), 1.70 - 1.66 (m,
1H), 1.56 - 1.41 (m, 3H), 1.30 (s, 3H), 1.25
(s, 3H).

A-TPA-NH, B & Bl #K H A-TPA-NO, (40
mg, 0. 07 mmol) Fl SnCl, (68 mg, 0. 36 mmol) F HL
FUf A 10 mL S BT 1 mL 2872 , 80°C /2 L ik
Wo RNZEHRG BT, H AP BE A, D
Ve Via=10:1 $E47 5E A 2 AT 4l fk 15 3 (1 ks K
29 mg, =% 4 76.60%. 'H NMR (400 MHz, Chlo-
roform-d) & 7.36 - 7.23 (m, 7H), 7.12 (t, J = 8.0
Hz, 6H), 7.05 - 6.99 (m, 3H), 6. 45 (s, 1H), 3. 66
(s, 3H), 2.85 (dd, J = 10.0, 7.0 Hz, 2H), 2.30 -
2.22(m, 2H), 1.94 - 1.31 (m, 15H).

A-TPA-N & m # B A-TPA-NH, (50 mg,
0. 089 mmol) \NA-N(27.97 mg,0. 12 mmol) 1 3 ¢
Wk g T B i ELAS T 130°C R 3 he R
[ 2 70°CI N A 7.5 mL Z B FI 4 mL 2M 512 7k
W AR N 12 he RIS RGBT EEIR,
A BEAE B, A View: Vion=15:1 FE47 i I A
JEHratifl, 15 58] 5 A8 K 43 mg, 77 R K 63.96%
'"H NMR (400 MHz, Chloroform-d) & 8.51 - 8.41
(m, 3H), 7.69 - 7.62 (m, 1H), 7.38 (s, 1H), 7. 18
- 7.10 (m, 3H), 7. 06 (t, J = 7.8 Hz, 4H), 6. 99 (s,
1H), 6.89 (t, J = 7.3 Hz, 2H), 6. 82 (d, J = 7. 6 Hz,
6H), 3.68 (s, 3H), 3. 13 (s, 6H), 3.01 - 2.94 (m,
2H), 2.37 (d, J = 12.1 Hz, 2H), 1.82 (d, J = 9.7
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Hz, 1H), 1.66 (d, J = 9.4 Hz, 2H), 1.62 - 1.58
(m, 2H), 1.43 (t, J = 7.9 Hz, 2H), 1. 32 (s, 3H),
1.31 (s, 3H). MALDI-TOF-MS (m/z): calcd for [M]"
CsoH47N304: 753. 356, found: 754. 170.
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Fig. 1  Synthesis routes of A-TPA-N
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Fig. 2 Absorption spectra of A—-TPA-N after normalization

in DCM solution and emission spectra in THF solution
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Fig. 3 Normalized emission spectra of A=TPA-N at (b)\,,=340 nm and (¢)\,,=410 nm in different solvents
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Fig. 4 The emission spectra of A~TPA-N (a)-(h) in THF/H,Omixtures with different water content ratios and the emission

spectra (¢)-(d) in DMF/H,0 mixtures with different water content ratios (the excitation wavelengths of (a) and (c) are

340 nm, and the attached figures are lycq/l . The excitation wavelengths of (b) and (d) are 410 nm, and the attached

figure shows I/1,.)
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