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Abstract: Mechanochromic luminescent materials have potential applications in pressure sensitive
sensing due to their mechanical response properties. In this paper, a dicyanodistyrylbenzene ( DCS)
derivative (DCS-Bn) with aggregation-induced emission( AIE) property was synthesized, and its mo-
lecular structure was characterized by high-resolution mass spectra. The photophysical properties of
DCS-Bn were studied by absorption spectra and fluorescence emission spectra. Furthermore, the ag-
gregation structures of DCS-Bn were measured by differential scanning calorimetry and X-ray diffrac-
tion experiment. The results revealed that DCS-Bn has high efficiency luminescence both in solution
and solid state. DCS-Bn has the mechanofluorochromic property due to its unique rod molecular
structure and the changes of aggregated structures( crystalline or amorphous state). The fluorescence
emission color can recover to pristine state through solvent fuming or heating treatment, thus, DCS-

Bn has potential application value in the fields of rewritable fluorescent materials.
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Fig.4 UV-Vis absorption spectra(a) and photoluminescence spectra(b) of DCS-Bn in THF/H,0 mixtures (¢ =1.0 x 107
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Inset: photograph and fluorescent quantum yield

(@) of DCS-Bn under sunlight and UV illumina-

tion.

3.3 HEETITA

LA 13 AR DCS-Bn 4 F
BOZE | X FOHTR AT P B, K
M1 AL ( Thermogravimetric analysis, TGA ) W 5% T
DCS-Bn Hy#FaetERE, 76 N, 4UF FLL10 °C + min ™'

(a)
100
80
g
= 601
2
o
B 40
20
L | L | 1 1 |
100 200 300 400 500 600 700 800
T/C
(b)
240 C
n Heating ——»
E
o
= <—— Cooling
=
5]
| | | | 2’%2 Q(: I
100 125 150 175 200 225 250 275

T/C
6 7EN, FFE T ,DCS-Bn [ TGA(a) F1 DSC(b) HiZk,
Fig.6 TGA curve (a) and DSC traces (b) of DCS-Bn in

N, atmosphere

BRI, 0% T A A ZE TR 800 °C 1Y TGA h
2k, WK 6(a) frzn, DCS-Bn WK T 5% W%t 17 Y
POMHIELE 353 °C, B HARE B R AR
FENE R 2278 4 #Y ( Differential scanning
calorimetry , DSC) ifF5% T DCS-Bn 7& Tt o #2117
MFEAEAT Ry, FHEEIR RN 10 °C - min ™", TR
BEX[E] R 0 ~275 °C, WK 6(b) iR, DCS-Bn 1
THE S TR A 5L T 240 °C 4, B IR AR A1 232
CAb B — A~ RBEAY 45 i 1, B DCS-Bn H A
RUFH 45 S
3.4 H¥ERLTEMkRE
3.4.1 HBEAXRTENLL BHE

TR R RE S RS T B HEFL
AREHYIHSE, A i 437 e AU X 8928 1k v] R
SECESEHERE AR I 7 (a) FiR, DCS-
Bn 78 [ ACIR A R BN B R Y Sk (5 5 6 K T, 200

(a)

—~
=
=

Pristine
Grinding
- - - “Fuming
Heating

504 nm 529 nm

Normalized PL intensity

¢ | | i
450 500 550 600 650

A/nm
(e) Pristine Grinding
Fuming Heating
o A 1 1 1
1 I &Yl 1 1 1
Y A VY
N e MO T — - =
1 1 \ 1 1 1
< 1 ' 1 1 1
= " fV\J\ [ S
& R T | B T L S
2 [ 1 1 |
s [N 1 1 1
5
¥ | | |
i 1 1 1
1 I 1 1 1
¢ i 1 | |
! b | P4 |
30

20 25 35

20/(°)
7 DCS-Bn TEARFPRAE T 2 E F (a) (%660
(b) F1 XRD EiE(c)

Fluorescence images(a), photoluminescence spectra

5 10

—
W

Fig. 7
(b) and XRD patterns (¢) of DCS-Bn in different

states.



%57 M

Wrs ) &, TR TR OEIE

RItEW & WS Bk kg 981

UM S 5 | He R BBt th 2k A8 B e, JIf
Hix— g0 w0 iy, 2 ] THF %5 57 28 2% 2
min, DCS-Bn (R JCHIAREIK E Wk, #F—%
DR T FF S T B 10 e 0 A 2 0 O 1% (&
7(b)) , KIA BAIRE & 26 R GHIEA T 504 nm
b B2 WSS 0 F N m-m ARG sR )
R KSR KA E 529 nm, K4 T 25 nm
(IR 5) ., TR 28 F 5 Ah BE A AR THE 35 771
BT, KRR WA F] 493 nm &b, HAh, 3
FARERAGI AN T DCS-Bn B Z2AEFIXF T4k
S oy o S PR B S R i A £
90 C, L AE M A0 (0 il B (0 & B4 £, I
PN IR ST KA BN E] 507 nm A,

J T HEFE DCS-Bn 18Uk 6 G B N T
BLEE R X 5 2k R AT X (X-ray powder dif-
fraction , XRD ) FF 5 A & i1 )5 114 2R SR A 45 4 AR
o M 7 () FiR SRR AR AL B FE G A R BY
b, Ui DCS-Bn FAAE K BEA 7 1Y n A 4544
ZERE R I, FE XRD B 0 432 B8 0 43 S 0 7
I, TR B A S e e 8 B S I, 9 B L b Ak P 5
(A P A5 MR, i AR M e A,
M THF S 28 503 in #ab 35 | ik XRD &
T FR AT ST 0 L I [T P i ) Sl 3R 10
foft R 7 570) S 2% ol AR AL B RE S AT R OE R T S
PR B B A TP 251
3.4.2 TEHHFHRAUKK

J5F DCS-Bn @b -HE S A TG (Y nT 3 2k
A A B & AT SR MUK ) B E PO R, K
JEAC IR HAE DCS-Bn Y THF R ia i b, 9% I B
A ] T8 (ZE ) Syl A5 1 2O B S AR
ik, HAE S AMT T 2 g aizeot, YR
AITEARK BB W E NG R, R AN
YESCFREAR S “TIU” | HAE ] DG R W52 21 B

Z % X #:

AR SR i SR ST BRI, AT LA I i
BRBER RS EOTICHTIU” FHE (K 8 £
) o 2t — 2 P 9 790 2 2 el B A B 4R
K RS AT TIU” FREH R T, BT
SKASTEROTO XIS MR R R R AR
WRIBUE ST, TS Z R EE BT, P, X
PR R A5 I8 2507 TR HAT TR A4 )
Fm

Writing
!
—)

Erasing

18 DCS-Bn #:HNAIEE WE KNG EBE S
Fig. 8

DCS-Bn-based fluorescent rewriting paper for infor-

mation writing and erasing

25 BT GEaEAE DCS W9 A8 1 22 1 Y 4R
FLE5H g T BHA S R OCRCRN 1 8RR A
PG E M B DCS-Bn, SLE A5 % B, DCS-Bn
HA AIE M, 7RV BORA AOIR S 1 B A AR 3 1
WHRST, b A RS BRI kG i T =58
iK31.8% ., ULAh, B FRAEREWHAAER
7021k, DCS-Bn B A J1 8UE J6AR (L 1) 1 ik
BRERF WK K EAEKIE 25 nm (L E-F 1)
YRRAR 38 A ) S 2R mOm AL B R
o RER AR, I FLZad B 5 A AR U i o 55 Pk
Kt , DCS-Bn & —Fhgi ] S 2 55 96k k

ARSI SRR R L B VR 1l S A1 i - he-
tp://cjl. lightpublishing. cn/thesisDetails #10. 37188/
CJL.20210129.

[ 1] WANG Y W,LI H X, WANG D, et al. Inorganic-organic nanocomposites based on aggregation-induced emission lumino-

gens [ J]. Adv. Funct. Mater. , 2021,31(7) :2006952.

[ 2 ] MARTINEZ-ABADIA M,GIMENEZ R,ROS M B. Self-assembled a-cyanostilbenes for advanced functional materials [ J].

Adv. Mater. , 2018 ,30(5) :1704161-1-9.

[3] 255, wwest, XA, F. HA pH W TERER) RS T RO B & 5RAE [J]. A S, 2021,42(3):

311-318.

WANG J H,ZENG X X, WU Y,et al. Synthesis and characterization of pH-responsive material with aggregation-induced
emission property [ J]. Chin. J. Lumin. , 2021,42(3) ;311-318. (in Chinese)



982 X0t F R Fa2 B

[ 4 ] LEMMER U,HEUN S,MAHRT R F,et al. Aggregate fluorescence in conjugated polymers [ J]. Chem. Phys. Lett. ,1995,
240(4) :373-378.

[5 ] Wil KA, XD E,F. JOCHAPRHIN G M SOERFERTTE [1]. ARSI, 2015,36(11) :1227-1232.

LU H B,ZHANG C,WU S J,et al. Synthesis and photoluminescence property of luminescent liquid crystal material [ J].
Chin. J. Lumin. , 2015,36(11) :1227-1232. (in Chinese)

[6 ] LUOJ D,XIE Z L,LAM J W Y,et al. Aggregation-induced emission of 1-methyl-1,2,3,4,5-pentaphenylsilole [ J].
Chem. Commun. , 2001, (18) :1740-1741.

[ 7 ] MEI J,LEUNG N L. C,KWOK R T K, et al. Aggregation-induced emission ; together we shine ,united we soar! [ J]. Chem.
Rev. , 2015,115(21) ;:11718-11940.

[ 8 ] LI J,WANG J X,LI H X, et al. Supramolecular materials based on AIE luminogens ( AlEgens) : construction and applica-
tions [ J]. Chem. Soc. Rev., 2020,49(4) :1144-1172.

[ 9] A, & @4 A, PRI MR OGRS 3RAE [J]. e Tkl 142, 2020,37(5) :1-6.
ZHAO Y,ZENG Y T,REN X K. Preparation and characterization of a new tetraphenylethylene derivative as room-tempera-
ture luminescent liquid material [ J]. Chem. Ind. Eng. , 2020,37(5) :1-6. (in Chinese)

[10] WU Y,YOU L H,YU Z Q,et al. Rational design of circularly polarized luminescent aggregation-induced emission lumino-
gens (AlEgens) : promoting the dissymmetry factor and emission efficiency synchronously [J]. ACS Mater. Lett. , 2020,2
(5) :505-510.

[11] LU H B,WU S J,ZHANG C,et al. Photoluminescence intensity and polarization modulation of a light emitting liquid crys-
tal via reversible isomerization of an a-cyanostilbenic derivative [ J]. Dyes Pigments, 2016,128 ;289-295.

[12] YOON S J,KIM J H,KIM K S, et al. Mesomorphic organization and thermochromic luminescence of dicyanodistyryl-
benzene- based phasmidic molecular disks:uniaxially aligned hexagonal columnar liquid crystals at room temperature with
enhanced fluorescence emission and semiconductivity [ J]. Adv. Funct. Mater. , 2012,22(1) :61-69.

[13] WANG X X,DING Z Y,MA Y et al. Multi-stimuli responsive supramolecular gels based on a D-m-A structural cyanostil-
bene derivative with aggregation induced emission properties [ J]. Sofi Matter, 2019,15(7) ;1658-1665.

[14 ] KUNZELMAN J,KINAMI M,CRENSHAW B R,et al. Oligo( p-phenylene vinylene)s as a “new” class of piezochromic
fluorophores [ J]. Adv. Mater. , 2008, 20(1) :119-122.

[15] KIM D Y,KOO J,LIM S I,et al. Solid-state light emission controlled by tuning the hierarchical superstructure of self-as-
sembled luminogens [ J]. Adv. Funct. Mater. , 2018 ,28(14) :1707075-1-8.

[16] SAGARA Y,KUBO K,NAKAMURA T, et al. Temperature-dependent mechanochromic behavior of mechanoresponsive lu-
minescent compounds [ J]. Chem. Mater. , 2017,29(3) :1273-1278.

[17] 2R, TR BRIA % 5. JETROIGIEEM T8 BUE G WRIG BUERE [T]. AF 3R, 2013,71(4) .
613-618.

MAO W G,CHEN K,OUYANG M,et al. Synthesis and characterization of new cyanostilbene-based compound exhibiting
reversible mechanochromism [ J]. Acta Chim. Sinica, 2013,71(4) :613-618. (in Chinese)

[18] BHAUMIK S K, PATRA Y S, BANERJEE S. High affinity heparin detection by multivalent supramolecular polymers
through aggregation induced emission [J]. Chem. Commun. , 2020,56(66) :9541-9544.

[19] MU B,ZHAO Y,LI X, et al. Enhanced conductivity and thermochromic luminescence in hydrogen bond-stabilized columnar
liquid crystals [J]. ACS Appl. Mater. Interfaces, 2020,12(8) :9637-9645.

[20] MAN Z W,LV Z,XU Z Z,et al. Highly sensitive and easily recoverable excitonic piezochromic fluorescent materials for
haptic sensors and anti-counterfeiting applications [ J]. Adv. Funct. Mater. , 2020,30(17) :2000105-1-8.

[21] HUITOREL B,BENITO Q,FARGUES A et al. Mechanochromic luminescence and liquid crystallinity of molecular copper
clusters [J]. Chem. Mater. , 2016 ,28(22) :8190-8200.

[22] HAN T,LIU L. J,WANG D, et al. Mechanochromic fluorescent polymers enabled by AIE processes [ J]. Macromol. Rapid
Commun. , 2021,42(1) :2000311-1-14.

(23] & &, Z2R, FHk. 5 THBR—ERESAHNT T IR AT RN R (1], LR FIR, 2021,42
(3) :283-295.

LI A S,WANG J F,LI Z. Molecular stacking

key factor in mechanical-responsive luminescent behaviors of solid organic



578 ERE, 8F . TEUE TORCIRIERTTEY A I I BUROLE (A RE 983

small molecules [J]. Chin. J. Lumin. , 2021,42(3) :283-295. (in Chinese)

[24] WANG C,LI Z. Molecular conformation and packing: their critical roles in the emission performance of mechanochromic
fluorescence materials [ J]. Mater. Chem. Front. , 2017 ,1(11) :2174-2194.

[25] YANG J,CHI Z G,ZHU W H,et al. Aggregation-induced emission;a coming-of-age ceremony at the age of eighteen [ J].
Sci. China Chem. , 2019,62(9) :1090-1098.

[26] ZHAO J,CHI Z H,ZHANG Y et al. Recent progress in the mechanofluorochromism of cyanoethylene derivatives with ag-
gregation-induced emission [ J]. J. Mater. Chem. C, 2018,6(24) :6327-6353.

[27] CHI Z G,ZHANG X Q,XU B J,et al. Recent advances in organic mechanofluorochromic materials [ J]. Chem. Soc.
Rev. , 2012,41(10) ;3878-3896.

(28] B4R, #HE Y kB, F. FEEAREFETRCHE [J]. 53 &, 2013,25(11) ;1805-1820.
PENG B Y,XU S D,CHI Z G,et al. Piezochromic aggregation-induced emission materials [ J]. Prog. Chem. , 2013,25
(11) :1805-1820. (in Chinese)

[29] WU H W,CHEN Z,CHI W J,et al. Structural engineering of luminogens with high emission efficiency both in solution and
in the solid state [ J]. Angew. Chem. Int. Ed., 2019,58(33) :11419-11423.

EHE(199 - ), B WEEHA,
W-EHsE A 2018 4 FAEdb K F K
HLR 2R RS 2 -2 07, 22 A
o i 8 T AE R S R OGO
ot

E-mail; caoxiangjian@ tju. edu. cn

RIRB(1974 - ), F, BHEAEMN, TH
=+ R #0852, 2008 4F F ALt K3k
H2g 0, EEMNFILTF AIE &G
W R CH TR A ) B R i 3R &
HEAEA L AL REM B A5

E-mail; zqyu@ szu. edu. cn






