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Aggregation-Induced Emission and Cell Imaging of
Triphenylimidazole Derivatives

Zhao, Yang Chen, Panpan Han, Lizhi* Wang, Enju*
(Key Laboratory of Tropical Medicinal Plant Chemistry of Hainan Province, Key Laboratory of Tropical Medicinal Resource
Chemistry of Ministry of Education, College of Chemistry & Chemical Engineering,
Hainan Normal University, Haikou 571158)

Abstract Aggregation-induced emission (AIE)-active materials have great advantages in the biomedical field and open up a
whole new world of opportunity for bioimaging. Herein, two butylidene-bridged bisimidazole derivatives and two butyl-sub-
stituted monoimidazole derivatives were easily synthesized from dibromobutane/bromobutane and 2,4,5-triphenyl-1H-imida-
zole derivatives. All the obtained imidazole derivatives showed excellent AIE properties, and the derivatives containing meth-
oxy groups exhibited red-shifted emission. The research on AIE mechanism indicated that the restriction of twisted intramo-
lecular charge transfer (TICT) mechanism was responsible for the AIE behaviors of these imidazole derivatives. Therefore, the
strong electron-withdrawing nitro group is crucial for their AIE property. In addition, the steric effect of the substituent group
at 1-position of imidazole ring is also indispensable for AIE, because it results in the twisted conformation and thus hampers
the intermolecular n-n stacking interactions. Ultimately, the cell staining and bioimaging behaviour of butyl-substituted mo-
noimidazole derivatives were investigated. Both of them displayed an excellent bioimaging performance in blue, green and red
channels, but the different staining regions in cells were observed in different channels.

Keywords aggregation-induced emission (AIE); triphenylimidazole; twisted intramolecular charge transfer (TICT); twisted
conformation; cell imaging
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Scheme 1 Synthetic route to the triphenylimidazole derivatives
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Figure 1 Absorption spectra of BTPI-H, BTPI-OMe, BBI-H
and BBI-OMe in DMSO (solid line) and DMSO/H2O (V' : V=
1 : 9) (dashed line)
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Figure 2 Fluorescence spectra of BBI-H (A), BBI-OMe (B), BTPI-H (C) and BTPI-OMe (D) in DMSO/H20 mixtures with different

water fractions (fw), and photos (E) of them taken under 365 nm UV excitation
10 pmol/L, Aex=377 nm for BBI-H and BTPI-H, and A.,=394 nm for BBI-OMe and BTPI-OMe
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Figure 3 Fluorescence spectra of BTPI-H in different solvents (A) and photographs taken under 365 nm UV excitation (B)
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Figure 4 HOMO-LUMO distributions of BTPI-H and BTPI-OMe
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Fluorescence spectra of TriPI-NOz (A) and TetraPI-NO: (B) in DMSO/H20 mixtures with different water fractions (Aex=377
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Figure 6 Confocal images of HeLa cells stained with the self-aggregation nanoparticles of BTPI-H (A, B, C, D) and BTPI-OMe (E, F,

G, H) for 20 min

(A and E) images in brightfield mode, (B and F) images in blue channel (1ex=405 nm, Aem=430~475 nm), (C and G) images in green
channel (Aex=488 nm, Aem=500~550 nm), (D and H) images in red channel (ex=640 nm, Aem=663~737 nm)
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DMSO-ds) 0: 8.22 (d, J=8.8 Hz, 4H), 7.79 (d, J=8.8 Hz,
4H), 7.33 (d, J=8.8 Hz, 4H), 7.05 (d, J=8.8 Hz, 4H), 6.94
(d, J=8.8 Hz, 4H), 6.81 (d, J=8.8 Hz, 4H), 3.77 (s, 6H),
3.71 (s, 10H), 1.35 (s, 4H); 3C NMR (100 MHz, DMSO-
ds) d: 159.5, 158.0, 146.8, 143.9, 137.4, 137.2, 132.0,
130.1, 129.1, 127.2, 126.8, 123.7, 1222, 114.5, 113.7,
55.1, 55.0, 44.2, 26.4; HRMS calcd for CsoH4N¢OgNa
[M+Na]" 879.3118, found 879.3115.

323 1-T A -2-(4-# B R )45 R -1H-k%
(BTPI-H)#4 4 5%,

%% BBI-H W& 5%, H R T HRARE 1,4- 2R
THEEf3 BTPI-H, & (ufflfk, WA RS2 82.9%.
m.p. 121.3~123.5 °C; 'H NMR (400 MHz, DMSO-ds) :
8.38 (d, J=8.8 Hz, 2H), 8.06 (d, J=8.8 Hz, 2H), 7.59~
7.54 (m, 3H), 7.49~7.46 (m, 2H), 7.43~7.41 (m, 2H),
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7.32~7.19 (m, 2H), 7.16~7.13 (m, 2H), 3.99 (t, J=7.6
Hz, 2H), 1.29 (quint, J=7.6 Hz, 2H), 0.92 (sext, J=7.6
Hz, 2H), 0.54 (t, J=7.6 Hz, 3H); *C NMR (100 MHz,
DMSO-ds) o: 147.1, 144.5, 137.6, 137.3, 134.2, 131.4,
130.9, 130.5, 129.5, 129.2, 129.1(7), 128.1, 126.5, 126.2,
124.3, 44.3, 31.7, 18.8, 13.0; HRMS calcd for CsHa3Ns-
0:Na [M+Na]" 420.1688, found 420.1681.

324 1-T A 2-4-ARK)45-—4-F ALAX
#)-1H-"k 7% (BTPI-OMe) 9 & A%,

2% BBI-OMe & 7%, I 1R T HAE 1,4-
T RERIAS BTPI-OMe, (Al 1R, W95 B 877
80.2%. m.p. 130.3~132.5 ‘C; 'H NMR (400 MHz,
DMSO-ds) 6: 8.38 (d, J=8.8 Hz, 2H), 8.36 (d, J=8.8 Hz,
2H), 8.04 (d, J=8.8 Hz, 2H), 7.35~738 (m, 4H), 7.11 (d,
J=8.7 Hz, 2H), 6.80 (d, J=8.8 Hz, 2H), 3.96 (t, J=7.4
Hz, 2H), 3.84 (s, 3H), 3.70 (s, 3H), 1.29 (quint, J=7.4 Hz,
2H), 0.93 (sext, J=7.4 Hz, 2H), 0.56 (t, J=7.4 Hz, 3H);
3C NMR (100 MHz, DMSO-ds) 6: 159.6, 158.0, 146.9,
144.0, 137.6, 137.5, 132.3, 130.3, 129.3, 127.3, 127.0,
124.0, 122.5, 114.7, 113.6, 55.2, 55.0, 44.3, 31.8, 18.9,
13.1; HRMS caled for Cp7HasN3;O4 [M+H]" 458.2080,
found 458.2062; HRMS calcd for C,7H27N3NaOs [M+
Na]® 480.1899, found 480.1883.

#Bh#1 Bl (Supporting Information) BBI-H, BBI-OMe,
BTPI-H 1 BTPI-OMe f#] '"H NMR. '*C NMR. HRMS.
FOCE TR 5OTFar RICKE RSN TGV 77 2L
LA B — 6 237 FRIAAN T o I LT B A 1 DY
FEWKPRAT A 4E MeCN/HLO TR A TR 2O IS . X
Lefp k] BL A 2 DA T X 32k (http://sioc-journal.cn/) b R
.
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