Chinese Journal of Organic Chemistry

% 4’& {& % DOI: 10.6023/cjoc202210020

FIAES FREEMITEEREIFE LI (AIE)IIEER
—ROIHBI T

EHEE EBRIL

(MR 2225 R 610064)

x| % 7

WE RGO T IF R U A RO BLAT 3 ) 2k R R T e, AET R LI DU a2k a 4,
TR BA REF T IOLAIE) DI BE — K LM R 70 TIF KA — Kk, FIRAE[S1D7 i o 7R3 T — S i R
A AIE PEBU IR OG> TIPSR, SR TIT R ARG R AR ENE, IR N R StBlE B K Z—E ¥k, StiRa)
S RRAE AR A (PSS)I 1 Z MR FEIE B 87%, HE[S175 KR 51 N AT LM BHA T T G MERE. 7EIR AV I &k
W (THF)-7K], B TAE[SID7 Rl 2> 7 B AR, TR T AeE R SR, AR BL BHA > T A B& 1) AIE TERE,
X R S S R T ATE B0 FIF RAR AL 737 10 S %

KA TP, RO SR, REE T IO

Stilbene-Based Molecular Switches with Aggregation Induced Emis-
sion (AIE) Function Constructed by Supramolecular Strategy

Liu, Ling Hao, Taotao™ Wu, Wanhua Yang, Cheng*
(College of Chemistry, Sichuan University, Chengdu 610064)

Abstract Stilbene derivatives have been widely used for the construction of molecular switches having stimulus-response
properties. Unlike the well-known tetraphenyl ethylene derivatives that have aggregation-induced emission (AIE) properties, it
is a challenge to develop a stilbene molecular switch with AIE function. In this paper, a new type of stilbene molecular switch
with AIE function was constructed by the supramolecular interaction of pillar[S]arene. This type of molecular switch has
excellent thermal stability, and quantitative Z—FE conversion can be achieved under acid catalysis. The light-driving reverse
process achieved 87% of Z-configuration selectivity in the photostable state (PSS). The introduction of pillar[5]arene did not
affect the switching performance of the parent compound. In a mixed solvent [tetrahydrofuran (THF)-H20], a stable aggregate
was formed due to the supramolecular self-assembly of pillar[S]arene, which showed the AIE performance that the parent
stilbene derivative did not possess. This supramolecular strategy opens a new window for building AIE-type molecular
switches.
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Figure 1 Synthesis and "H NMR characterization of norbornadiene-fused stilbene-based molecular switches
(a) Synthetic route of the molecular switches; (b) 1Z; (¢) 1Z in the presence of 0.5 equiv. of TFA; (d) 1E
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Figure 2 (a) UV-vis spectra of 1E and 1Z (2.5 X 10 ° mol/L, DCM) and the changes of 1E upon irradiation at 341 nm for different pe-
riods; (b) CD spectra of the enantiomeric of 1Z and 1E (2.5X 10 3 mol/L, DCM)
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Figure 3 (a) Fluorescence spectra of 2Z (5X 107> mol/L) in mixed solvents of THF/H20; (b) plot of (/o) values of 2Z at 385 nm
changes with the ratio of water content; (c) Fluorescence spectra of 1Z (5X 10 3 mol/L) in mixed solvents of THF/H20; (d) plot of (/1)
values of 1Z at 425 nm changes with the ratio of water content (inset: a picture of 1Z in solid taken under 365 nm UV irradiation); (e)

possible mechanism of 1Z self-assembly promoting AIE activity
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Figure 4 (a) Photoluminescence spectra of 1Z (1 X 10 * mol/L) in 90% aqueous solution (THF/H20) upon irradiation at 310 nm for
different periods; (b) Changes of fluorescence spectra of 1Z (1X 10 4 mol/L, CHCIs) after adding different amounts of polycaprolactone
(average molecular weight: 80000, 25 mg/mL chloroform) (inset: a picture of the gel composed of 200 mg polycaprolactone and 20 mg
1Z taken under 365 nm irradiation)
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— A EEBRAN T —2 R M. 'TH NMR (400 MHz,
CDCls) d: 7.73 (d, J=15.9 Hz, 1H), 7.51 (d, J=8.5 Hz,
2H), 6.93 (d, J=8.8 Hz, 1H), 6.33 (d, J=15.9 Hz, 1H),
433 (t, J=6.3 Hz, 2H), 3.65 (t, J=6.3 Hz, 2H). HRMS
(ESI) caled for C;jH;2BrOs [M+H]" 270.9964, found
270.9911.
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(TLC) Mz B2 56 4%, 80 B 253 71, i dk 4 B A5 2 A
R 1-3 2.3 g, 2% A 78%. 'H NMR (400 MHz,
CDCl;) d: 7.24 (d, J=8.8 Hz, 1H), 7.04 (d, J=14.0 Hz,
1H), 6.86 (d, J=8.7 Hz, 1H), 6.63 (d, J=14.0 Hz, 1H),
429 (t, J=6.3 Hz, 1H), 3.64 (t, J=6.3 Hz, 1H); *C NMR
(101 MHz, CDCls) d: 158.2, 136.5, 129.6, 127.5, 115.1,
104.6, 67.9, 29.0. HRMS (ESI) calcd for CioH;1Br,O [M+
H]" 306.9151, found 306.9089.
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AN p PIEGEAS 1R L, I BRER SN K I K. B e
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Rk 1-4 1.2 g, 725N 38%. 'H NMR (400 MHz,
CDCls) 8: 6.90 (s, 1H), 6.70 (s, 1H), 6.69 (s, 1H), 6.65 (s,
1H), 6.63 (s, 2H), 6.57~6.54 (m, 3H), 6.49 (s, 1H), 4.03
(q, J=7.0 Hz, 2H), 3.95~3.70 (m, 24H), 3.64 (q, J=7.0
Hz, 2H), 1.44~1.34 (m, 9H), 1.26~1.07 (m, 15H), 1.04
(t, J=7.0 Hz, 3H); 3C NMR (101 MHz, CDCl3) 6: 151.2,
150.3, 150.2, 150.1, 150.0, 149.8, 147.6, 147.5, 130.5,
129.6, 128.9, 127.9, 127.1, 125.2, 119.2, 116.1, 115.8,
115.5, 115.4, 115.2, 115.0, 113.8, 113.6, 65.2, 64.6, 64.3,
64.2, 64.0, 63.9, 31.2, 30.6, 30.2, 29.6, 29.3, 15.1, 15.0,
14.8.
(E)-1-7R-3-(4-2- L5 B - S FEFE[S) R 28 T M
(1-5)[f) & He: FREL 850 mg (0.95 mmol) 1-4, 900 mg 1-3
(2.95 mmol, 3.1 equiv.), 4.0 g TL/KBRKERET, 120 mg filft
B, 200 mg 7EEk(18-76 6)IIN 150 mL ZJEH, FER AR
PRI 48 h. AHDE S IR IO bR A, kR,
Ve N PE/DCM (V' : V=1 : 2)BF|AA[E{E 1-5 0.6
g, PERYIN 52%. 'H NMR (400 MHz, CDCl3) 6: 7.19 (d,
J=8.6 Hz, 2H), 6.93~6.87 (m, 3H), 6.84 (s, 1H), 6.78~
6.68 (m, 9H), 6.48 (d, J=13.9 Hz, 1H), 4.40~4.21 (m,
2H), 4.17~4.10 (m, 2H), 3.93~3.68 (m, 28H), 1.36~
1.15 (m, 27H); 3C NMR (101 MHz, CDCl;) d: 158.9,
150.6, 149.9, 149.8, 149.4, 136.3, 129.3, 129.2, 128.6,
128.5, 128.4, 128.3, 128.2, 127.5, 116.4, 115.2, 114.9,
1042, 67.8, 63.8, 29.7, 15.2. HRMS (ESI) calcd for
Ce3H7sBrO; Na [M+Na]” 1109.4385, found 1109.4389.
(2)-4-(2- &AL - CHFEHE[5])-3- A B -(1.2-F F%
VKF )-SR AL A B £ T8 25 mL
Schlenk & H A 0.25 mmol (32.5 pL, 58.5 mg) B
FT% . 0.3 mmol (333 mg 1.2 equiv.) Z B FEFE[SIE M 12K
LIHFEIRA-5) 0.75 mmol (69 mg, 3 equiv.) UK i
Pd(OAc); (5.6 mg, 0.025 mmol, 0.1 equiv.). TFP (15 mg,
0.065 mmol, 0.25 equiv.)F! CS,CO; (163 mg, 0.5 mmol, 2
equiv.), FEIIA 3 mL CH;CN, ZEHIFE MAEINHAE
AR LR 120 °C), B 12 h fEE A %
HEZREGFHFRE, A 10 mL DCM Fil MR,
SRR WS s I, P ke g et s N 1 AR BR R .
DCM Z IR ¥k, WA 54k, H 300~400 H
TERCVEIATEN, PellisflikH PE/EA (V@ V=5 1), Tk
SEAREIFEMZ. AEAEE 153.5 mg, mp. 85~87 C,
PN 51%. 'TH NMR (400 MHz, CDCl:) o: 7.32 (d, J=
8.3 Hz, 2H), 6.96 (d, J=8.7 Hz, 2H), 6.91 (t, J=7.9 Hz,
1H), 6.87 (s, 1H), 6.82 (d, J=7.8 Hz, 1H), 6.79~6.73 (m,
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9H), 6.66 (d, J=7.8 Hz, 1H), 6.63 (s, 1H), 6.35 (dd, J=
5.6,3.0 Hz, 1H), 6.24 (dd, J=5.6, 2.9 Hz, 1H), 4.34~4.28
(m, 2H), 4.21~4.14 (m, 2H), 3.93~3.70 (m, 31H), 3.19
(d, J=7.0 Hz, 1H), 3.08 (s, 1H), 3.00 (d, J=6.7 Hz, 1H),
2.87 (s, 1H), 1.58 (s, 2H), 1.35~1.24 (m, 24H), 1.22 (t,
J=17.0 Hz, 3H); 3C NMR (101 MHz, CDCls) 6: 157.8,
156.3, 150.6, 149.9, 149.6, 144.9, 144.7, 139.1, 137.2,
136.8, 1312, 130.0, 129.3, 128.6, 127.7, 123.1, 116.6,
116.3, 115.1, 114.5, 109.5, 67.9, 67.1, 63.9, 55.2, 53.4,
51.6, 50.6, 47.5, 45.1, 42.5, 29.9, 15.3. HRMS (ESI) calcd
C77HgsO12Na [M+Na]' 1227.6168, found 1227.6154.

(Z)-4'-H B3-S - (1. 2- R BR UK —0)- 2R L0
QRZ)E R AETHER 25 mL Schlenk 8 HH N 3k
¥, B 0.5 mmol (65 pL, 119 mg) AR F k. 0.75 mmol
(147.8 mg, 1.5 equiv. )% FI 2R Z M FE U . 1.5 mmol (138
mg, 3 equiv.)FFUK )« PA(OAc), (11.2 mg, 0.05 mmol,
0.1 equiv.)s TFP (29.5 mg, 0.125 mmol, 0.25 equiv.)#!
Cs2C05 (325 mg, 1.0 mmol, 2 equiv.), JIA 3 mL CH;CN
PR, EINRE LIRS EA 120 C), Kk
M12 h g bk, feA AR =RETRE, A 10
mL DCM Hi R J5 SR st AR M I s oz, PR ek 3o i e e
N7 5 T ] A4 5 BE 22 IR B ML, kR IR 48 5 i A,
H 300~400 HEERAEH 7, BElifiEH PE/DCM
(Vi v=5 " DHidHsr 83 58] A O 7k 227 88 mg, 7%
N 56%. '"H NMR (400 MHz, CDCl;) ¢o: 7.39 (d, J=8.1
Hz, 2H), 7.12~7.03 (m, 4H), 6.80 (s, 1H), 6.61 (d, J=7.6
Hz, 1H), 6.30~6.21 (m, 2H), 3.77 (s, 3H), 3.35 (d, J=6.5
Hz, 1H), 3.25 (d, J=6.6 Hz, 1H), 3.05 (s, 1H), 2.89 (s,
1H), 2.28 (s, 3H), 1.15 (d, J=8.9 Hz, 1H), 1.07 (d, J=8.9
Hz, 1H).

$#H BI#1 KL (Supporting Information) L&Y 1Z 1 2E
FIEEMER, 1-1. 1-2. 1-3. 1-4. 1-5. 1Z. 1E Fl 2Z
MIAZ G ], GX k) aT DL 4 2 AR T 19 38 (http://sioc-
journal.cn/) I F %,
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