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We comment the recent paper which reported a series of TPA derivatives to show acid-induced tunable

© 2021 Published by Elsevier B.V. on behalf of Chinese Chemical Society and Institute of Materia

Medica, Chinese Academy of Medical Sciences.

Fluorescence plays an important role in biological recognition,
sensing and imaging, and the sensitivity of single-molecule detec-
tion and nano-level spatial resolution are achieved through molec-
ular labelling and fluorescent switches [1-9]. Triphenylamine (TPA)
and derivatives exhibit outstanding properties of high quantum
yield and photo-stability due to the aggregation-induced emission,
which are now widely applied in the construction of solar cells,
fluorescent probes, biological imaging materials and organic light-
emitting devices [10-13].

In the recent paper [14], Xu et al. reported a series of TPA
derivatives with various substituent groups, connecting to two
pyridine units. These compounds created a range of internal
charge transfer (ICT) systems in consequence of the combina-
tion of electron-withdrawing group pyridine moieties and elec-
tron donors TPA derivatives. It led to the formation of the ability
in acid-induced multicolor fluorescence regulation, especially in-
cluding white light emission. With the addition of trifluoroacetic
acid (TFA), pyridines were protonated and the enhanced electron-
withdrawing ability resulted in the red-shifts of absorption and
emission wavelengths, along with the decrease of fluorescent in-
tensity. All the processes were reversible upon the addition of
trimethylamine. Besides, it is also noteworthy that most white
light emission systems are composed of multiple chromophores
[15-17], only a few examples benefit from the single fluorophore
[18,19]. In the Communication, the simple strategy was to regu-
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Fig 1. An example of photoacid.

late the ratio of free pyridine units and protonated pyridine units
by adding TFA, giving rise to various degrees of ICT effects. In-
terestingly, the photo-induced electron transfer process was ob-
served when —CH=C(CN), group exists, leading to different ab-
sorption and fluorescence characteristics in comparison with other
groups, which illustrates the significance of the substituent effect.
The mechanism of the acid-induced fluorescence regulation was
revealed intuitively by DFT calculation, which confirmed the differ-
ence of LUMO’s electron densities of TPA derivatives in two states.
Inkjet printing was further achieved by doping the compounds
into polyvinylidene fluoride films. These TPA derivatives exhibit a
promising potential for the fabrication of simple but smart tunable
multicolor fluorescent materials.

In the Communication, the acid-induced switchable process,
which may be achieved by introducing the photoacid into the
systems. A reversible radiation-responsive transducer can be es-
tablished to switch the environmental pH [20,21]. The photoacid
could release a proton during the excited state and recombined
a proton in a different environment (Fig. 1). Moreover, pyridine
is a useful ligand in coordination complexes owing to the exis-
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Fig 2. Possible metallacycles and metallacages by using the TPA derivatives 1-6 as
ligands. The chemical structures of TPA derivatives were shown in Ref. [14].

tence of its lone pair of nitrogen. Many pyridine coordination com-
plexes have grown over the years, but always with fluorescence
quenching phenomenon due to the heavy-atom effect [22]. Con-
sidering their high fluorescence quantum yield and efficient tun-
able fluorescence emission, the TPA derivatives mentioned in the
Communication can be regarded as favorable ligands to construct
powerful supramolecular coordination complexes (SCCs) including
metallacycles and metallacages (Fig. 2). A series of good instances
were presented by Yang, Xu and co-workers [23-25]. Because of
the distinguished property of TPA derivatives, the self-assembled
organoplatinum metallacycles can exhibit high fluorescence quan-
tum yields and tunable fluorescence wavelengths, which provides
an available efficient approach to overcome the heavy-atom effect
of Pt(II) to Pt-based SCCs.

Near-infrared fluorophores are particularly fascinated and have
attracted increasing attention owing to their biocompatibility in
terms of good tissue penetration and low autofluorescence from
adjacent tissues [26]. TPA derivatives are popular as electron
donors to construct donor-acceptor type fluorophores, which can
exhibit deep red or near-infrared (NIR) emission [27,28]. With the
help of the substituent effect, the TPA derivatives presented in the
Communication can produce various emissions at different wave-
lengths, especially at 636 nm of wavelength with electron pull unit
—CH=C(CN), group. Thus, these systems may be easy to emit NIR
emission when connecting to enhanced electron pull units. Com-
pared with the TPA derivatives reported in former literature [29],
the TPA derivatives connecting to two pyridine units were easy
to be synthesized. In addition, the exploration of the construction
of white light emissive organic materials is of great importance
because of their application in lighting sources [30]. Meanwshile,
white light emission from single-molecule provides several mer-
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its including enhanced stability, good reproducibility [31]. Although
the systems reported in the Communication are able to produce
white light emission, this function was realized by the combina-
tion of two states. The TPA derivatives have a promising potential
as a component to construct a white light emissive single-molecule
in terms of their excellent tunable multicolor fluorescent character-
istic [32].
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