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Cationic Tricyclic AIEgens for Concomitant Bacterial
Discrimination and Inhibition
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Anjun Qin,* and Ben Zhong Tang*

New ionic compounds with aggregation-induced emission (AIE) feature has
been widely studied. These AIE-based luminogens (AIEgens) not only
effectively resolve aggregation-caused quenching (ACQ) problems that are
encountered for most of conventional fluorescent dyes, but also exhibit
promising applications in biological imaging, potentially for a wide variety of
diseases. However, such an AIE system needs to be further developed. In this
work, a series of novel cationic AIEgens that are comprised of tricyclic
2-aminopyridinium derivatives with seven-membered rings are designed and
synthesized via a simple, multicomponent reaction. Notably, these AIEgens
exhibit the ability to specifically stain gram-positive bacteria. Moreover, a
specific AIEgen, BMTAP-7, possesses highly efficient bacteriostatic ability for
Staphylococcus aureus (S. aureus) in both liquid medium and solid agar
plates, which have a minimum inhibitory concentration (MIC) between 4 and
8 µg mL−1. Using live-cell imaging and a wash-free process, it is observed that
hydrophilic AIEgens are localized to mitochondria, whereas lipophilic AIEgens
display specific staining of lysosomes. These AIEgens with bacteriostatic
activity hold great promise for distinguishing between bacterial types and
inhibiting bacterial infections in situ.

1. Introduction

Bacterial infections can cause serious illnesses, such as der-
matosis, pneumonia, and septic arthritis, which have increas-
ingly raised and threatened public health.[1] Reliably and rapidly
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diagnosing as well as finding effective thera-
pies against bacterial infections are two key
components that are of interest in clinical
research.[2] However, drug-resistant bacte-
ria have generated due to the overuse of an-
tibiotics in the therapeutic process. For ex-
ample, gram-positive, methicillin-resistant
Staphylococcus aureus (S. aureus) (MRSA) is
resistant to multiple antibiotics and causes
common infectious diseases in hospitals.[3]

Therefore, it is of great significance for
pharmacology and biomedicine research to
develop new bactericidal and bacteriostatic
agents.

Diagnosing bacterial infections are
required for effective and precise treat-
ments. At present, the traditional Gram-
staining method is used for distinguishing
gram-positive and gram-negative bacteria;
however, the Gram-staining process is
extremely complicated, requiring varied
reagents and multiple washing, and the
in situ detection of living bacteria is im-
possible. Other generally adopted methods

for bacterial identification include gene microarrays,[4] immuno-
logical analysis,[5] polymerase chain reactions,[6] and biochemical
sensing,[7] but these techniques are time consuming, complex in
operation, and require sophisticated instruments. To overcome
these shortcomings, new methods that could quickly and accu-
rately identify bacteria are essential.

Recently, fluorescence technology has been rapidly developed
and applied in bacterial identification,[8] because of its remark-
able simplistic advantages and superior sensitivity.[9] However,
the majority of traditional fluorescent materials are lipophilic and
tend to aggregate in the biological aqueous environment, thereby
inducing the aggregation-caused quenching (ACQ) effect. As a
consequence of this effect, the fluorescence intensity is quenched
or weakened in the aggregate state or at high concentrations. The
ACQ effect confines the operating levels of traditional fluorescent
materials to lower concentrations and limits long-term tracking
due to degrees of labeling, which in turn restricts their applica-
tions in biological imaging, accurately diagnosing, and photody-
namic antibacterial therapy.[10]

Aggregation-induced emission (AIE), an opposing phe-
nomenon to the conventional ACQ effect, was proposed by our
group in 2001, which shows stronger emissions from aggre-
gated luminogens than those in solution.[11] To date, multifar-
ious AIEgens have been synthesized under the mechanism of
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Figure 1. Illustration of specific discrimination and inhibition for microorganism by BMTAP-7.

restriction of intramolecular motion (RIM) that guide the AIE ef-
fect, which includes restriction of intramolecular rotation (RIR)
and restriction of intramolecular vibration (RIV). It is worth
mentioning that using cationic AIEgens as the main compo-
nent have been developed for bioimaging, biosensing, biologi-
cal diagnosis, and treatment.[12] Owing to their admirable char-
acteristics, cationic AIEgens have high quantum yields in the
aggregate state, good water solubility, large Stokes shift, turn-
on features in bioassays, high signal-to-noise ratio, and elevated
photostability.[13]

However, there are some potential issues that need to be ad-
dressed. In terms of water-soluble elements, cationic AIEgens
are mainly comprised of pyridine, triphenyl phosphorous, and
quaternary ammonium salts,[14] which are not easily separated
via column chromatography, particularly when modifying their
structures. Notably, most of the AIEgens were synthesized ac-
cording to the RIR mechanism, but few functional groups have
also been modified using the RIV mechanism.[11] Excitingly, the
AIEgens have been widely applied in diverse areas, including bac-
terial discrimination.[15] However, the AIEgens with the capacity
to discriminate and have pharmacologic activity for bacteria have
been rarely reported.

Therefore, we synthesized a series of cationic tricyclic 2-
aminopyridinium derivatives with 1,8-diazabicyclo[5.4.0]undec-
7-ene (DBU), an organic base commonly used in organic chem-
istry and a functional group followed the RIV mechanism.[16]

Meanwhile, the photophysical properties, theoretical calcula-
tions, and organelle-specific imaging of the synthetic tricyclic
2-aminopyridinium derivatives, and their ability for bacterial
discrimination and inhibition were characterized (Figure 1).
Furthermore, we explored the bacteriostatic mechanism using
a control experiment to find possible targets. This study not
only provides novel cationic AIEgens that could discriminate
and inhibit bacteria, but also promotes the development of
bacteriostatic materials.

2. Results and Discussion

2.1. Design and Synthesis of AIEgens

Compounds BMTAPC-5, BMTAPC-7, BMTAP-7, TMTAP-7, and
DTTAP-7, whose structures are shown in Figure 2A, were

designed. These compounds are composed of tricyclic 2-
aminopyridinium moiety as the electron acceptor, methoxyl
group, and/or triphenylamine (TPA) as an electron donor. In
addition, the bromo and methoxyl groups might show high
hydrophilicity to facilitate bio-related applications. As a result,
they demonstrated donor–𝜋-acceptor structures, which readily
changed their conjugated length. For BMTAPC-5 and BMTAPC-
7, when the five- and seven-membered rings are introduced into
the two molecules, respectively, their luminescent properties are
dramatically different in both solutions and solid states.46 More-
over, the positively charged tricyclic 2-aminopyridinium moiety
not only acts as an electron acceptor, but also potentially en-
dows the AIEgens to be applied to negatively-charged bacteria
during imaging and exert antibacterial activity.[18] For BMTAP-
7, TMTAP-7, and DTTAP-7, the TPA segments were gradually
added to the molecular structures as electron-donating groups,
which affected their luminescent properties and hydrophilicity.
These compounds could be facilely synthesized by simple or-
ganic reactions as previously reported.[17] Experimental proce-
dures and structural characterization data are provided in the
Supporting Information.

2.2. Photophysical Properties

After confirming their structures, the photophysical properties of
these five compounds were investigated. Figure 2B–D shows the
UV/Vis absorption and photoluminescence (PL) spectra in their
different states for each compound, and Table 1 summarizes the
corresponding data. The absorption peak (𝜆abs) of BMTAPC-7
at 361 nm is close to that of BMTAPC-5 (359 nm) in a dilute
dichloromethane (DCM) solution. TMTAP-7 showed a slightly
red-shifted absorption peak (𝜆abs, 365 nm) compared with those
of BMTAP-7 and DTTAP-7 (360 nm) in a dilute tetrahydrofuran
(THF) solutions (Figure 2B). From the PL spectra of the com-
pounds in solid states (Figure 2C), we observed that BMTAP-
7 displayed an emission peak at 469 nm, whereas those for
BMTAPC-5 and BMTAPC-7 were 493 nm. In contrast, TMTAP-7
and DTTAP-7 showed redder emission peaks at 534 and 550 nm,
respectively. The shift was likely caused by adding TPA segments
to increase the molecular conjugation of the luminophores. In
solutions, these five compounds emitted similar wavelengths
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Figure 2. A) Molecular structures of the designed materials. B) Normalized absorption spectra of BMTAPC-5, BMTAPC-7, BMTAP-7, TMTAP-7, and
DTTAP-7 dissolved in dichloromethane (DCM) or tetrahydrofuran (THF) solutions. C) Normalized PL spectra of five molecules in solid. D) Normalized
PL spectra of BMTAPC-5, BMTAPC-7, BMTAP-7, TMTAP-7, and DTTAP-7 in DCM or THF solutions.

Table 1. Photophysical properties of five compounds.

𝜆abs [nm] 𝜆em [nm] ФF [%] 𝜏 [ns]

soln soln solid film soln solid film soln solid film

BMTAPC-7 361a) 471 494 3.5 21.7 0.7 3.0

BMTAPC-5 359 457 492 31.3 1.6 2.4 1.3

BMTAP-7 361 469 469 3.4 28.5 0.8 4.1

TMTAP-7 365 450/607 534 8.3 16.5 0.9 16.4

DTTAP-7 360 603 550 5.0 10.2 2.0 13.6

a)
Photophysical properties of BMTAPC-7 and BMTAPC-5 were tested in DCM solu-

tion, and BMTAP-7, TMTAP-7, and DTTAP-7 were tested in THF solution.

from 400 to 500 nm; however, TMTAP-7 and DTTAP-7 exhib-
ited longer wavelength emission at approximately 607 and 603
nm (Figure 2D), respectively. The differences in the absorption

and emission peaks among the compounds were probably due
to their different conjugations and intramolecular charge trans-
fer process.

Subsequently, the PL spectra of BMTAPC-5 and BMTAPC-
7 in the DCM/n-hexane mixtures with different n-hexane frac-
tions (fhs) were measured (Figure S1, Supporting Information;
Table 1). Notably, both BMTAPC-5 and BMTAPC-7 were more
soluble in the DCM solution and could not be dissolved in
the n-hexane mixtures. When the fh was 99%, the PL intensity
for BMTAPC-7 increased sharply, whereas the PL intensity for
BMTAPC-5 decreased even with an increase in the fh. This phe-
nomenon occurred because the molecules form aggregates with
high fhs, which limits intramolecular seven-membered ring vi-
brations and leads to an enhancement of PL intensity.[16] The ab-
solute PL quantum yield (ФF) measurement further confirmed
the above phenomena. As shown in Table 1, BMTAPC-7 showed
a lower ФF value of 3.5% in the DCM solution than that (21.7%)
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Figure 3. Molecular orbital amplitude plots of HOMOs and LUMOs energy levels of BMTAP-7, TMTAP-7, and DTTAP-7 in a cationic state calculated
using the B3LYP/6-31G** level.

in the solid film, whereas BMTAPC-5 showed a higher ФF value
of 31.3% in the DCM solution than that (1.6%) in the solid film.
These results demonstrate that the main reason behind the AIE
phenomenon is that intramolecular seven-membered ring vibra-
tions are restricted in the solid or aggregate state.

Thanks to their donor-𝜋-acceptor structures, TMTAP-7 and
DTTAP-7 exhibited observable solvatochromic effects. The PL
intensity decreased with increasing solvent polarity, and signif-
icantly enhanced with in low polar solutions (Figure S2, Sup-
porting Information). These results suggest that the DCM/n-
hexane system might not be suitable for testing the AIE feature
of these compounds. Therefore, we changed the solvent mixture
to THF/water. As shown in Figure S1 (Supporting Information)
and Table 1, the AIE effects for BMTAP-7, TMTAP-7, and DTTAP-
7 were activated in the THF/water mixtures that contained high
water fractions. Moreover, these compounds displayed higher ФF
values in the solid state than those in the THF solutions. Addi-
tionally, the PL lifetime measurements revealed that these seven-
membered ring AIEgens have a longer lifetime in the solid state
than in solutions (Table 1) because the nonradiative transition is
limited in solid states.[16]

2.3. Theoretical Calculations

To better understand the distinctions among the photophysical
properties, BMTAP-7, TMTAP-7, and DTTAP-7 were further in-
vestigated via density functional theory (DFT) calculations. The
geometries of BMTAP-7, TMTAP-7, and DTTAP-7 were opti-

mized using the B3LYP/6-31G** level (Figure 3). The highest
occupied molecular orbitals (HOMOs) of these AIEgens were
mainly localized at the TPA moiety or 4-methoxyphenyl group,
whereas their lowest unoccupied molecular orbitals (LUMOs)
were distributed throughout the tricyclic 2-aminopyridinium or
whole molecules. Moreover, the calculated HOMO–LUMO en-
ergy gaps of TMTAP-7 and DTTAP-7 were smaller than those of
BMTAP-7 owing to the stronger electron donor–acceptor-based
interactions between TPA and tricyclic 2-aminopyridinium,
which also corresponded to the redder emission peaks.

2.4. In Vitro Fluorescence Imaging

For bio-related applications of a probe, its biocompatible is a
key issue. Thus, we tested the cytotoxicity of BMTAP-7, TMTAP-
7, and DTTAP-7 using a standard MTT test and hemolysis as-
say. The cell viabilities of these AIEgens were over 80% at con-
centrations below 2 × 10−6 m and hemolytic activity was less
than 5% (Figure S3, Supporting Information), thereby exhibit-
ing good biocompatibility and facilitating their use for biological
imaging. Meanwhile, for bioimaging application, the selection of
appropriate excitation wavelength and acquirement of emission
ranges are also crucial under the aqueous conditions of the organ-
ism. Accordingly, we tested the photophysical properties of these
AIEgens in DMSO/water mixture with 99% water fraction. As
shown in Figure S4 in the Supporting Information, the absorp-
tion peaks of four AIEgens were around 363 nm and the emis-
sion wavelength ranged from 430 to 700 nm. Moreover, TMTAP-7
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Figure 4. Fluorescence images (upper) and merged bright field and fluo-
rescent field images (lower) of bacteria stained with BMTAP-7, TMTAP-7,
and DTTAP-7 for 20 min.

exhibited the highest quantum yield of 24.8% among them.
These results facilitate the fluorescence bioimaging applications
of these AIEgens.

The AIE features of BMTAP-7 and TMTAP-7 provide a direct
way to visualize their entering into the cells confocal laser scan-
ning microscopy (CLSM). Indeed, as shown in Figure S5 in the
Supporting Information, BMTAP-7 could rapidly aggregate on
the membrane of HeLa cells and then entered the cytoplasm with
the extension of incubation time, indicating that BMTAP-7 was
membrane permeable. Similar results were obtained for TMTAP-
7. When it was added to the medium and incubated with HeLa
cells for 30 min, its fluorescent signal also was observed inside
the cells. However, fluorescence signal of DTTAP-7 in HeLa cells
was only observed after incubating for 4 h (Figure S6, Supporting
Information), suggesting that this compound displays a weak-
ened ability to cross cell membranes.

To confirm the intracellular location of the AIEgens, co-
localization imaging experiments were performed using Mito-
Tracker Red (MTR), a commercial mitochondrial dye. BMTAP-7
and TMTAP-7 were highly overlapped with the MTR (Figure
S6, Supporting Information), and the Pearson’s correlation
coefficients were as high as 0.91 and 0.93, respectively. These
results could be attributed to the interactions between positively
charged organic molecules and the negatively charged mem-
brane potential of mitochondria.[19] In contrast, the Pearson’s
correlation coefficient for DTTAP-7 was only 0.08 (Figure S7,
Supporting Information). However, this compound showed

Figure 5. Fluorescence and merged images of A) dead E. coli, B) dead P.
aeruginosa, C) dead S. cerevisiae, D) S. cerevisiae incubated with BMTAP-7
and PI for 20 min.

similar regional distributions in HeLa cells with the commer-
cial lysosome dye LysoTracker® Deep Red and the Pearson’s
correlation coefficient of 0.63 was recorded, suggesting that
DTTAP-7 might be located in the lysosome through endocytosis
due to the formation of large nanoparticles. These phenomena
might be closely related to the hydrophobic properties of organic
molecules due to the introduction of the hydrophobic TPA
moiety. To confirm this hypothesis, we estimated the theoretical
Liphophilicity (ClogP) of these AIEgens by ChemBioDraw. The
values of BMTAP-7, TMTAP-7, and DTTAP-7 were deduced to
be 1.828, 6.439, and 11.955, respectively. High ClogP value of
DTTAP-7 stands for strong hydrophobicity, which makes it enter
the lysosome through endocytosis.

2.5. Selective Microbe Imaging of AIEgens

Inspired by the organelle-specific staining in HeLa cells with
BMTAP-7, TMTAP-7, and DTTAP-7, we further examined
whether these AIEgens could be used to selectively image mi-
crobes. First, the influence of different concentrations of BMTAP-
7 on the bacteria imaging using S. aureus (gram-positive bacteria)
as an example was explored (Figure S8A, Supporting Informa-
tion). It was found that the fluorescence imaging effect at 2 ×
10−6 m was lower than those at 5 × 10−6 and 10 × 10−6 m and
those of 5 × 10−6 and 10 × 10−6 m are similar. Thus, the concen-
tration of 5 × 10−6 m was selected for subsequent experiments.
Afterward, a gram-negative bacteria of Escherichia coli (E. coli) was
also used for comparison. As shown in Figure 4, after incubating
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Figure 6. Bacterial inhibition tests of BMTAP-7, TMTAP-7, and DTTAP-7 in agar plates with concentrations ranging from 0 to 16 µg mL−1.

Staphylococcus aureus (S. aureus) in PBS for 20 min, the AIEgens
showed highly efficient and reliable staining even without the
washing process. The hydrophilic BMTAP-7 uniformly stained
every bacterium, showing a high signal-to-noise ratio over the
background. For TMTAP-7 and DTTAP-7, owing to their en-
hanced hydrophobicity, their staining ability toward S. aureus de-
creased. In sharp contrast, we found that it was quite difficult for
these AIEgens to stain E. coli under the same experimental condi-
tions probably because of their multilayer outer membrane struc-
tures. These results reveal that BMTAP-7, TMTAP-7, and DTTAP-
7 could be used to distinguish between S. aureus and E. coli.

It has been confirmed that the outside surfaces of gram-
positive and gram-negative bacteria are negatively charged.[15]

Electrostatic adsorption is the main contributor of the interaction
between the cationic AIEgens and bacteria, but is not the key is-
sue for the selective imaging behavior. We proposed that this be-
havior might be attributed to the bacterial outer membrane struc-
tures and permeability. Compared with the complex multilayer
membrane structures of gram-negative bacteria,[15] the cell wall
of gram-positive bacteria contains thick peptidoglycan and loose
layer membrane, a structure that could promote the permeability
of cationic AIEgens.

To verify this explanation, we used BMTAP-7 to stain dead
and live E. coli and Pseudomonas aeruginosa (P. aeruginosa) be-
cause the membrane of dead bacteria is more permeable than
those of live ones. The results showed that live bacteria could
not be stained (Figure 4; Figure S8, Supporting Information),
whereas the dead bacteria were thoroughly stained (Figure 5A,B).
Afterward, we investigated whether the AIEgens could specif-
ically discriminate different microbes. BMTAP-7 was used to
stain the dead and live S. cerevisiae. The imaging results (Fig-
ure 5C,D) were similar to those of gram-negative bacteria. No-
tably, we also found that BMTAP-7 could distinguish between
dead and live S. cerevisiae when co-stained with propidium iodide
(PI). Thus, we concluded that the differences in the membrane
structures of the microbes lead to the selective fluorescence imag-

ing using these AIEgens. In addition, different from the reported
cationic AIEgens, BMTAP-7 shows selective staining of Gram-
positive bacteria, which may be related to the position of positive
charges, amphiphilicity of the molecules (Table S1, Supporting
Information).[15b]

2.6. Bacteriostatic and Mechanism Study

Owing to the unique structure of tricyclic 2-aminopyridinium
derivatives and the ability to light gram-positive bacteria, we
examined their bacteriostatic activity. First, the growth curves
of bacteria were tested at various concentrations of BMTAP-7,
TMTAP-7, and DTTAP-7 (Figure S9, Supporting Information).
The results showed that they significantly inhibited S. aureus,
but not E. coli. Compared with DTTAP-7, BMTAP-7 and TMTAP-
7 showed effective bacteriostatic effects against S. aureus, possi-
bly due to their stronger binding ability, as indicated by the fluo-
rescence imaging. Second, we further assessed the bacteriostatic
activity of these AIEgens using solid agar medium. DTTAP-7,
BMTAP-7, and TMTAP-7 were added to agar plates with concen-
trations ranging from 0 to 16 µg mL−1. After the agar plates were
coated with bacteria for 24 h, we found that BMTAP-7 had a min-
imum inhibitory concentration (MIC) value between 4 and 8 µg
mL−1, which showed inhibitory bacteriostatic effects compared
with TMTAP-7 and DTTAP-7 (Figure 6). In addition, the colony
size of bacteria gradually decreased when grown with increasing
concentrations of BMTAP-7 (Figure 6A1,C1).

To accurately reflect the bacteriostatic ability of BMTAP-7,
TMTAP-7, and DTTAP-7, their MICs were tested in a liquid
medium (i.e., nutrient broth). The MICs for BMTAP-7 and
TMTAP-7 were between 4 and 8 µg mL−1 (Figure 7A), whereas
DTTAP-7 showed no significant antibacterial activity. Notably,
TMTAP-7 displayed significant bacteriostatic activity in liquid
medium, but showed little inhibitory effects on agar plates (Fig-
ure 7B). These results might be due to the poor hydrophilicity and
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Figure 7. A) Bacteriostasis tests against S. aureus in nutrient broth culture or B) agar plates with different concentrations of AIEgens. C) Surface bac-
teriostatic experiments: BMTAP-7 and S. aureus were coated on the surface of the agar plates in turns. D) Morphological changes of S. aureus under
various treatments using SEM. E) ITC results of BMTAPC-7 with lipoteichoic acid (LTA). [BMTAPC-7] = 2.0 × 10−3m. [LTA] = 0.2 × 10−3m.

non-uniform dispersion of the AIEgen in agar plates. To prove
that the antibacterial ability of BMTAP-7 is mediated through sur-
face contact, BMTAP-7 and S. aureus were coated on the surface
of the agar medium in turns. As shown in Figure 7C, bacterial
colonies became visible in the control group (i.e., S. aureus plated
only), but not in the group with BMTAP-7, revealing that it could
inhibit the growth of S. aureus through direct surface contact. It
is worth noting that the MIC value of BMTAP-7 was close to the
reported AIEgen and higher than those of antibiotics (Table S2,
Supporting Information).

To explore the bacteriostatic mechanism of BMTAP-7 toward
S. aureus, the morphological changes of the bacteria under vari-
ous treatments were studied using scanning electron microscopy
(SEM). After liquid cultures of S. aureus incubated with 8 µg mL−1

of BMTAP-7 for 24 h, we found that the outer membrane of S.
aureus became out of shape and folded. In contrast, the S. au-
reus from the control group maintained a smooth outer mem-
brane surface. Thus, BMTAP-7 destroyed the outer membrane of
bacteria to achieve its bacteriostatic effect (Figure 7D). Further-
more, considering that bacterial growth was inhibited through
surface contact based on the outer membrane surface structure,
and lipoteichoic acid (LTA) is the main component in the outer
membrane of S. aureus, the binding between BMTAPC-7 and
LTA was investigated using isothermal titration calorimetry (ITC)
(Figure 7E). The results showed that dissociation constants are
in the same order of magnitude as the reported literature,[15a]

indicating a strong binding affinity between the two compo-
nents. Since no reactive oxygen species (ROS) was involved in the
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bacteriostatic process (Figure S10, Supporting Information), we
thus concluded that medium-coated BMTAP-7 could inhibit bac-
terial growth through electrostatic interactions with LTA on the
outer membrane of S. aureus.

3. Conclusion

A series of AIE-active, cationic, tricyclic 2-aminopyridinium
derivatives were designed and synthesized via an efficient
multicomponent reaction. Investigation of the photophysical
properties of BMTAPC-7 and BMTAPC-5 revealed that the RIV of
seven-membered rings in the former caused the AIE effect. The
increase in the hydrophobicity from BMTAP-7 to TMTAP-7, and
DTTAP-7 changed the localization of them from mitochondria
to lysosomes in live cells, demonstrating their efficient target-
ing toward organelles. Moreover, they could specifically stain
gram-positive bacteria, and BMTAP-7 could distinguish between
dead and live gram-negative bacteria and fungi. Specificity for
imaging gram-negative bacteria and fungi was related to the
structures and permeability of the outer membrane of these
microbes. Furthermore, the MIC of BMTAP-7 was between 4 and
8 µg mL−1 for S. aureus in liquid and solid medium, suggesting a
highly efficient bacteriostatic ability. The SEM images indicated
that the damage to the outer membrane was one of the reasons
for the inhibition of bacterial reproduction in liquid media. The
ITC data indicated that LTA on the outer membrane of S. aureus
could be the target of bacterial inhibition through surface contact
with BMTAP-7. Collectively, this work demonstrates that the
AIE-active tricyclic 2-aminopyridinium derivatives are versatile
in organelle targeting and imaging, and bacterial discrimination
and inhibition. Together, these derivatives potentially represent
a great pharmacological tool that could be used to selectively
visualize bacteriostatic processes in situ.

Supporting Information
Supporting Information is available from the Wiley Online Library or from
the author.
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