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Abstract: Most luminescent materials are greatly limited in their applications due to strong fluorescence quenching
in solid state or high doping concentration. Therefore, it is particularly important to research and develop new materi-
als that can exhibit excellent luminescent properties in aggregated states. Four compounds based on the thiophene
ethylene skeleton structure, Br-thph, Br-2thph, Thph-czm, and 2Thph-czm were synthesized in this paper. The
photophysical properties of this type of compound have been studied in detail in low concentration solutions, aggre-
gates, and solid films. The results showed that all four compounds exhibited significant aggregation induced lumines-
cence properties, with weak luminescence in low concentration solutions, but exhibited strong luminescence with in-
creasing concentration or in aggregated states. Among them, compounds Br-thph and Br-2thph exhibit 410 and 180
times enhanced luminescence compared to low concentration solutions, while Thph-czm and 2Thh-czm exhibit 78
and 40 times enhanced luminescence, respectively. Moreover, all four compounds exhibited significant mechanoflu-
orochromic effects and exhibited a certain spectral blue shift. Through preliminary exploration of the photophysical
properties of these compounds, it is indicated that these novel thiophene ethylene derivatives have potential applica-

tion value in anti-counterfeiting and display fields.
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Fig. 1 Synthetic route of Br-thph, Br-2thph, Thph-czm and 2Thph-czm

Br-thph & 1% : B 2-7R WEW} (0. 976 g, 6 mmol) ,
# 2 M (0.312 g, 3 mmol) , i iz 42 (0. 067 g,
0. 3 mmol), S AL 7 1,4-78 1 (0. 648 ¢, 6 mmol) , il
T 100 mL BB, A LR F DMSO 45 5 mL
Joi s BN 12 b SR 25 5, A e 2R U
FHAT T kR AT A 2 AT AR B (0 W) S AR K 0. 6 g,
W3R 67.7%. 'H NMR (400 MHz, CDCIl;) & 7. 40
(d, J = 7.4 Hz, 2H), 7.31 (1, J = 7.5 Hz, 2H),
7.23 (1, J = 7.3 Hz, 1H), 7.06 (d, J = 16.0 Hz,
1H), 6.91(d, J = 3.8 Hz, 1H), 6.84~6.70 (m,
2H)., GC-MS (m/z): caled for [M]" C;,HoBrS:265. 96,
found: 266,

Thph-czm & 8 B I — 25 7 ¥ Br-thph(0. 5 g,
2 mmol) , R M 2K 1 B2 (1. 148 ¢, 3 mmol) , TBAB
(0.35 g, 0.2 mmol) , i A 5 PU ( = % & g ) 42
(0. 115 g, 0. 1 mmol) , i T 100 mL 345 4l FL 25
AR R =, ¥ THE G A S B %0 10 min DA
b ESAR YR TEA 1S mL B THF 2348, 15 m
A 6 mL 2 mol/L Y i F2 1 i W , 7% 80 CF J i
12 he RA TEFIEIEATZREAET, R Vet Vpen=

1V HE AT A J2 BT 4 B A5 IR A [E 1A 0. 8 g, iR
76%. 'H NMR (400 MHz, CDCl;) & 8.17(d, J =
7.7 Hz, 2H), 7.85 (d, J = 8.5 Hz, 2H), 7. 61 (d,
J =8.5Hz 2H), 7.54~7.44 (m, 6H), 7.39 (1,
J=7.6 Hz, 2H), 7.35~7.26 (m, 5H), 7. 11 (d,
J=3.7Hz,1H),7.00 (d,J=16.1Hz, 1H), MAL-
DI-TOF-MS (m/z): caled for [M]" C30H, NS: 427. 139,

found: 427. 267,

Br-2thph & &%, : B 2-7R BE W} (0. 652 g, 4 mmol) ,
20 KL BE 2K (0. 36 g, 2 mmol) , Filf iR 4 (0. 044 g,
0.2 mmol), % AL 1,4-2KF# (0. 423 g, 4 mmol) , i
T100 mL 5 i Be i buAZEﬁ%uDMSO%SmL
J& BN 12 b, SO 25 WG, >R 0 H o ik
TR, & 9T A HLAH T HoR FH 8 4l 7K e %, R F 20
A AT A R AT AR IR AW 0.5 g, IR
76.8%. 'H NMR (400 MHz, CDCl;) 8 7.59 (d,
J=8.6,7.6,1.6 Hz, 4H), 7.51 (d, J = 8.3 Hz,
2H), 7.47~7.40 (m, 2H), 7.37 ~7.31 (m, 1H),
7.14 (d, J = 16.1 Hz, 1H), 6.95 (d, J = 3. 8 Hy,
1H), 6.87~6.79 (m, 2H) . GC-MS (m/z): caled
for [M]" C,sH3BrS: 341. 99, found: 342,

2Thph-czm AR EBE—FY Br-2thph
(0.5 g, 2 mmol) , MR ZE IR (1. 148 g, 3 mmol),
TBAB(0.35 g, 0. 2 mmol) , {1k 57 PU ( = 2% J& g )
#1(0. 115 g, 0. 1 mmol) , i T 100 mL % &

25 A E =L, THE 38 A <B4 10 min LU

BLCESARTT R A 1S mL B THF 2 :H45 h, Jm
A 6 mL 2 mol/L Y ik B2 #/ % W . 'H NMR (400
MHz, CDCl;) 6 8.15 (d, J =7.7 Hz, 2H), 7. 83 (d,
J =6.6 Hz, 2H), 7.64 ~7.56 (m, 8H), 7.48 ~
7.41 (m, 6H), 7.39~7.31 (m, 3H), 7. 31 ~7.26
(m, 2H),7.10 (d, J = 3.8 Hz, 1H), 6.99 (s, 1H) .
MALDI-TOF-MS (m/z): caled for [M]* C;sHasNS:
503. 171, found: 503. 388
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Fig. 2 Normalized UV-Vis absorption spectra(a) and PL spectra(b) of compounds in DCM solution
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Fig.3 Emission spectra of four compounds in water/tetrahydrofuran mixed solutions with different water content ratios. (a) Br-
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in the water/tetrahydrofuran mixed solutions, excitation wavelength is 330 nm)
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Fig. 4 Fluorescence emission data of four compounds before( 1) and after(2) grinding
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Fig. 5 XRD patterns of four compounds before and after grinding. (a)Br-thph. (b)Br-2thph. (¢)Thph-czm. (d)2Thph-czm
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Tab. 1 Electrochemical and energy level and gap data of com-
pounds Br-thph, Br-2thph, Thph-czm and 2Thph-
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Compound E /V E o€V Eo/eV E, “/eV
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Tab. 2 Distribution of atomic orbital occupancy of compounds
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