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Study of Reversible Mechanochromic Fluorescence Property of
Pyridinium Salt with High Quantum Yield

MA Xiao, LI Jipeng, XUE Yang, JI Xuewei

(School of Petrochemical Engineering, Changzhou University, Changzhou 213164, China)

Abstract: A simple pyridinium salt was synthesized from 4-Pyridinecarboxaldehyde and 2-acetonaph-
thone, and its solid state fluorescence and mechanical luminescence properties were studied. Based on
Infrared spectra, UV-visible absorption spectra, X-ray powder diffraction and fluorescence spectra, it
was found that this material exhibits high quantum yield with 41 % and reversible mechanochromic lu-
minescence. Based on powder diffraction before and after grinding, the mechanical luminescence of the
pyridinium salt is related to its crystal morphology. In view of the fact that the organic luminescent
material with high yield is easy to synthesize and exhibits high fluorescence quantum yield and reversi-

ble mechanochromic luminescence, it may be applied to mechanical pressure sensing.
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AHLEC A WA o e — L6 R Y LR A R B F T 0 P SC A A5 IS T RB RS M 1 £ b
HUBRI B LR DS 43 7 R 16 45 0l T B SEOEBE XU MBI KO B, & R B0 5 K
AU (R OE I R EBI R T ROUCM R R A T i A i A8 L B S 25 3 0 58 RS i % A8 . A
S B IS B AR BE T — 7 T . AT R I AR K ER A BLALAR AL 8 % e kL AE 2 BN R T Z ) R
A AR IR TSR T . O3 — T T BT ARGE 1 RS UL R RHE T B A R A B
B A TUBAS g 0 RN R A H TS BRI o PR 8 A L 7T R LA AT S LR A T RO B
BHHA R L,

HE W g5 2 — R T A LR S TR A A R LA R BT R L TS R R W 2 A kO
H T AL R 1 RO T IZ B T AE R S K B RE MO 8% VI TT DRSS L e . ik e gy
B 5T AL TR RS K4y I A RS L LR T S T R I SO RUR BT e . SR H
FITAT S Ik I 1 Ak R HILARAE € B DM REI T B A T8 . A8 b AN DRI B & T — A fiy B i ik
WE I 3 & A BE P-PE, iZ MR 2 IR T 7= 3 Rk 41060 M B0k T L o 52 B R Y AT AL B AR

1 L&

L1 &5k

X SRR 4 R AT S A 72 BRI 8 R A 4 (Bruker 24 8] D8, Cu Ko (0.154 18 nm)), BrukerDMX-
400 B AZ 18 L3R Ik 3% (G 55 R AT DMSO) , NicoletAvatar370 B i 37 i 28 1 27 #p Y6 1%, Perkin Elmer
Lambda 900 %41 77 LW 6 8% Edinburgh Model FS5 9 J6 0 A, 7 FFL AL 2 11 545 M 26 /4 7 W
KL KRGt —Palif,

1.2 XitiE

1.2.1 %EW2, 6-—%-4, 4-BERMtiE (L) W& MK

75 250 mL B JRESHH . 40 mL ZWEEEf# 3.6 g 2-Z5 W AR BRI 2.4 ¢ KOH [ A, 5iE
10 min J& % W2 O 8 60 TR S A8 30 1 mL X m e PP i A 380 b o B 1oy Ve T B AR D R AR A
PR BEK 40 mL, AR FRE R fER R8P 2 d A KE B4R ik It e
BEVEVs ., PSS, 34 AR . H NMR (400 MHz, CDCLy) &: 8.87 (2H, d, J 4.0),8.74
(2H. s), 8.46 (2H, d, J 4.0), 8.12 (2H. s), 8.10~8.04 (4H, m), 8.10~8.04 (4H, m), 8.00~
7.94 (2H, m), 7.78 (2H, d, J 4.0), 7.65~7.55 (4H, m), 7.31 (2H, ),
1.2.2 &% P-Br &R

RS F AE 50 mL i SRR B S . 15 mL CH,CN @b 49 L(0.15 @), FRIA R E
0.09 g, FHELZE 90 °C, PRI 12 ho (& 1L N FF A B = . k. A RS E% 3 W & H ke vk
Ve, CWEVEY 3 WK, HARMET . H NMR (400 MHz, DMSO) §: 9.53 (2H, d, J 5.0), 9.03 (4H., m),
8.73 (2H, d, J 5.0), 8.63 (2H, d, J 5.0), 8.24~8.11 (4H, m), 8.05 (2H, d, J 5.0), 7.76~7.58

BN REREBT O\ E\ I RN\ 2001\ M K2 2002.PS 6 4¢ HERR - Ji] 5 2020/7/27



% 4 L F @ T SRR ETENRETEREER © 21

(6H, m), 7.58~7.45 (3H, m), 5.93 (2H, s). IR (KBr, em '): 3112, 1 640, 1549, 1405, 1155,
1070, 1005, 818, 756, 651,
1.2.3 &9 P-PF &M

AP AE 50 mL ZHUR KBS A 15 mL CH, OH # b &34 P-Br(0.10 @), FEAA i
B NH.PFs o BB 4 b5 Ailg 90 AT B v o 3 U0, CEEDE TR 3 0 3RAG HAR = W RO . st Ag
Jk s R 22 B 45 ik R BE AR A AT AT B AR 45 H . H NMR (400 MHz, DMSO) 6. 9.53 (2H, d, J
5.0), 9.03 (4H, m), 8.73 (2H, d. J 5.0), 8.63 (2H, d, J 5.0), 8.24~8.11 (4H, m), 8.05 (2H, d,
J 5.0), 7.76~7.58 (6H, m), 7.58~7.45 (3H, m), 5.93 (2H, ). IR (KBr, em '): 3 127, 1 671,
1643,1582, 1542, 1400, 1155, 1074, 1 005, 832, 744, 698, 617, 559,

2 HR5H®
lf,$ KOH/CH()H
A LML e F P-PF, 0] 38 5 8] 5 59 = 25 ) TNHOH
AR E A LA 1 R . ﬁﬁﬂﬂ:/—*%iﬁu?

B P T AE S, B Ah Ak 2 ) P-PF, 10 20408 i 1E o . cOth
832 nm 2 LI {9 VLUK L U T+ PE, R0 4 i, b fH?; % R %
— SR Hbnfe 5. m T &% P-Br Ml P-PE, R -

A7 KRR 0 % €6 T 7 W 2 B DL R S8 SN

U 2 BT . ol f 4 P-PE, £E 255 nm 53

B W TR T e BRAE . T L 42370 nm

U 52 B — 155 WO T RO T4 9 0 L B SR AT . LA ) P-Br B P-PE, A 95O i
5T W RIS 5 B0 1 e P AR A S5 19 209, WLAb s 6B BF T T 164 4 P-Br FIP-PF, 1y [
AR, BT 0SS H SRR R LG9 P-Br & 98 104 66 BK % B0 (2 F 502 nm
(L 3) BT % 8% ., A BB MR BB T Br B0y PE R I B0 1 4 HTP-PF, 5 51 38 1) 35 252
(08 K % MU G F 532 nm , BTk 41% (8 4) . 362200, BV T3 A g B e 6 L &
B R A BTN
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Fig.1 The synthetic route of compound P-PF,
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B2 &YW P-PFEENMRYRE(BRAZHE, RE B3 &Y P-Br B E LR EE
# 1.5X107° mol/L) Fig.3 Solid state luminescence spectra of compound P-Br

Fig.2 The UV-Vis absorption spectra of P-PF;in MeCN
(1.5X107° mol/L)
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Fig.4 Luminescence spectra and luminescence

photographs of compound P-PF,
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Fig.5 Powder diffraction pattern of compound P-PF;
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