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Abstract

New tetraphenylethene-based Schiff base ligdiRE(ND) and its corresponding
boronated complexT(PE-NDB) with aggregation-induced emission were designed
and synthesized. Results showed that the inhib@tetl isomerization by N, O-
chelated BEcaused the significant intramolecular charge temfdatures, and more
dramatic solvatochromism. In particular, the sslample ofT PE-NDB exhibited an
obvious mechanofluorochromic behavior. Upon grigdwith a spatula, the as-
prepared powder sample illustrated a remarkablshdtof 97 nm, with considerable
color contrast from bright green (498 nm) to ora(fs@5 nm). Its fluorescence color
can be reversibly switched by repeating the grigduming process. The
mechanochromism is attributed to the phase tramsfbon between amorphous and
crystalline states. The practical application iatkd thatTPE-NDB has excellent
mechanofluorochromic properties, and it can bezetl as optical recording materials.
Keywords: Tetraphenylethene-based Schiff base, boron complex
mechanofluorochromism, intramolecular charge tremsfaggregation-induced

emission.
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1. Introduction

Luminescent organic dyes have attracted much aitedue to their potential for
sensors, memory storage, organic light-emittingasy and data security protection
[1-4]. To date, design and creation of efficieninlnescent dyes in the solid and
aggregate states is still a hot research topic. oAnidable challenge to this
development is the notorious aggregation-causeddegy (ACQ) effect, namely,
the emission of a conventional luminophore is Uguaéakly emissive or completely
guenched upon aggregation in the solid state becaithe formation of excimers
and exciplexes [5]. Fortunately, in 2001, Tang'©ouy developed a series of
propeller-shaped silole compounds showing aggreg@atiduced emission (AIE)
effect, which is exactly opposite to the troublesomCQ phenomenon, and thus
could overcome fluorescence quenching in aggregdtd. Since then, numerous
compounds with AIE properties have been explomduding tetraphenylethenes [7],
fulvenes [8], 9,10-divinylanthracene derivatives], [Qyran derivatives [10],
conjugated polymers [11] and others. In 2010, Peirkal. reported the cyano-
distyrylbenzene derivative with stimuli-responsiaed AIEE properties, which has
opened a new avenue of mechanofluorochromic (ME@)pounds. Then a number
of both MFC and AIE dyes were synthesized by Tabhi, Yang and their co-
workers [12-15]. In general, AlE-active compoundssgess the strongly twisted
skeleton bearing rotatable aryl units, which cdordfloose packing patterns in the
crystal states, could be easily destroyed underharecal stimuli and cause the
emitting color change. Currently, extendeetonjugated molecules with a D-A
structure was very significant for the organic dy@show MFC characteristics [16]
and some D-A typed molecules always contributénéorealization of fluorescence
change under mechanical force [17]. Tetraphenyhet@PE) is a typical AIE unit,
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which takes a nonplanar configuration and has mleaonating characteristics. It to
be a useful building block for the constructiorDsfA type dyes [12c, 13c, 18].
Despite a variety of AIE systems possessing reviersViIFC features have been
developed, most of the MFC dyes so far exhibit specshifts within tens of
nanometers upon simple mechanical stimuli [18a, R8ports of the dyes with very
large MFC shifts (>90 nm) and obvious color corti@® still rare. The prominent
color contrast before and after the applicationnoéchanical stimulus are great
important for the effective application of MFC miaés. Moreover, these dyes are
often prepared through complicated synthetic routes highly demand to exploit
high contrast MFC dyes using facile synthetic pdores. Schiff bases have the
advantages of a rather facile synthesis with higeldyand flexible structure
modification. They have been explored extensivslgaalysts [20], ions sensors [21],
and pharmacological components [22]. However, tRplogation of their MFC

potential is still in the early stages [23].

NOZ NHZ
Cu(No3,2 3H,0 (NHz)z I O
Ethyl acetate O%Pd/C O
78°C Reflux

BF3 * Etzo
—

DIEA

TPE-NDB

Schemel. Synthetic routes of PE-ND andTPE-NDB.
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In this perspective, we focus on the combinatiorietfaphenylethene (TPE) unit
with conventional Schiff base functional segmentiévelop new MFC dyes with D-
A structure. We synthesized the tetraphenylethersed Schiff base ligand@ PE-ND)
and its corresponding boronated compl&RE-NDB), and their synthetic routes are
shown in Scheme 1. AIE and MFC characteristicsheftivo fluorescent dyes were
systematically investigated, and the results intdatathat the ligandTPE-ND
demonstrated the intramolecular charge transfeil)(I@ature and AIE property,
whereas boronated compl@PE-NDB exhibited strong ICT feature, and obvious
AIE and MFC characteristics. More importantly, MA§&haviors of TPE-NDB
displayed a large spectral shift of 97 nm beford after mechanical stimuli. The
remarkable MFC characteristics are desirable owontheir practical applications in
mechano-sensors, memory devices, and forensiccecj@ad-26].

2. Experimental

2.1. Materials and instrumentation

All reagents and solvents were purchased commbr¢m@R grade) and used without
further purification unless otherwise noted. Teydrofuran (THF) and toluene were
distiled from sodium and benzophenone ketyl in d#@rogen atmosphere.
Dichloromethane (DCM) was distilled from calciumdnige. The THF/HO mixtures
with different water fractions were prepared bydloadding distilled water into the
THF solution of samples under ultrasound at roomperatureH NMR and**C
NMR spectra were collected on a Bruker—400 MHz spateter with TMS as an
internal standard. Mass spectra were measured 8hirmadzu MALDI-TOF MS
spectrometer. UV-vis spectra were recorded on Stwoma UV-2550
spectrophotometer. Emission spectra were perforbne@ HITACHI fluorescence
spectrometer (F-4600). The absolute fluorescen@mtgm vyields and fluorescence
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lifetime were measured on an Edinburgh FLS980 stetate spectrometer using an
integrating sphere, and the lifetimes were caledlatvith the F900 Edinburgh
instruments software. Crystal data of compound s&scted on a Bruker D8 Focus
Powder X-ray diffraction diffractometer. The geomedf the sample molecule was
fully optimized using density functional theory (DfFat the B3LYP/6-31G* level,
employing the Gaussian 09W suit of programs. Dygaflight scattering (DLS)
measurements were performed on the BI-200SM Lasght LScattering System
(Brookhaven). The morphologies of the nanoaggregatere investigated using a
Tecnai GS-Twin F20 TEM at an accelerating voltage of 200 kV

2.2. Synthesis

2.2.1. Synthesis of Compoungsnd3

The intermediate? and3 were prepared according to the previously repamethod
[27], with all their characterization data matchtheg literature data.

2.2.2. Synthesis of CompouidPE-ND

Compound3 (0.34 g, 1.0 mmol) and 2-hydroxy-1-naphthaldehf{@&7 g, 1.0 mmol)
in ethanol (30 mL) were refluxed for 10 min, them @ange solid was precipitated.
The product was filtered and washed several timiéls @hanol and then collected
with a high yield of 94 %. Mp: 203—204 °&4 NMR (400 MHz, DMSOd): & 15.75
(d,J=5.1 Hz, 1H), 9.59 (d] = 5.2 Hz, 1H), 8.45 (d] = 8.5 Hz, 1H), 7.91 (d] = 9.2
Hz, 1H), 7.78 (dJ) = 7.9 Hz, 1H), 7.52 (t) = 7.7 Hz, 1H), 7.43 (d) = 8.2 Hz, 2H),
7.34 (t,J = 7.4 Hz, 1H), 7.22 =7.11 (m, 9H), 7.10 — 6.94 9M). (Fig. S6)*C NMR
(101 MHz, DMSOel): 6 171.53, 155.12, 143.61, 143.51, 142.15, 141.94,34
140.32, 137.41, 133.62, 132.42, 131.20, 131.14,0831129.43, 128.53, 128.46,

128.35, 128.26, 127.19, 127.12, 127.07, 127.03,9P23122.79, 120.81, 120.29,
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108.99. (Fig. S7). HRMS (MALDI-TOF) m/z: [M+H]Calcd for G;H,;NO 502.2126;
Found 502.2176 (Fig. S8).

2.2.3. Synthesis of CompouiidPE-NDB

The corresponding boron compl@&PE-NDB was synthesized by reaction DPE-
ND with boron trifluoride etherate in the presencetréthylamine. The residual
crude product was purified by silica gel chromaépdry to obtain a yellow boron
complex. Yield: 89%. Mp: 215-216 °& NMR (400 MHz, CDCJ): & 9.06 (s, 1H),
8.10 (d,J = 9.1 Hz, 1H), 8.06 (d) = 8.4 Hz, 1H), 7.85 (dJ = 8.0 Hz, 1H), 7.70 —
7.62 (m, 1H), 7.50 () = 7.5 Hz, 1H), 7.36 (d] = 8.3 Hz, 2H), 7.32 — 7.26 (m, 2H),
7.20 — 7.04 (m, 16H). (Fig. S&C NMR (101 MHz, CDG): & 162.63, 157.40,
144.85, 143.32, 143.19, 143.14, 142.35, 140.90,8B40139.46, 132.54, 131.46,
131.35, 131.27, 131.22, 129.76, 129.43, 128.08,9¥27127.86, 127.68, 126.93,
126.75, 126.69, 125.09, 122.78, 120.51, 119.16,7408Fig. S10)!°F NMR (376
MHz, CDCk): & -134.95, -134.98, -135.03, -135.06. (Fig. S11).M8R(MALDI-
TOF) m/z: [M+HJ Calcd for G/H,6BF>NO 550.2109; Found 550.2183 (Fig. S12).
2.3. Preparation of the samples for AIE measuresnent

A 10 M stock solution of target molecules in THF waspared. Aliquots (100L)

of the stock solution were added to 10 mL voluncetiasks and diluted to volume
with water and THF in the proper ratios under saton at room temperature, the
concentration was maintained at 1.0%1@. The fluorescence emission spectral
measurement of the mixture was performed immediatel

2.4. Preparation of the samples for mechanoflugmulsm study

The grinding powders were obtained by grinding dlsesynthesized crystals with a
pestle in the mortar. The fumed samples were peepdry fuming the grinding

powders with DCM for 2 min.
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154 3. Resultsand discussion

155 3.1. Synthesis

156  The target ligand is conveniently synthesized ke rimaction of compound with 2-
157  hydroxy-1-naphthaldehyde in a high yield (94%IRPE-ND was allowed to react with
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boron trifluoride etherate in the presence of ligggmine to give corresponding boron
complexTPE-NDB with yield 89%.

3.2. Optical Properties in solution

In order to probe the optical properties of Schidise ligand and boron complex in
solvents with different polarities, UV-vis and fi@scence spectroscopy were carried
out. The UV-vis absorption and fluorescence emissioectra were shown in Fig. 1,
and the corresponding photophysical data are suin@saim Table S1. The UV-vis
absorption spectra GIPE-NDB (Fig. 1a) shown an absorption band fram 280nm

to 350 nm. This band did not shift with increaspuarity of the solvents, which was
attributed ton—n* local electron transitions of the conjugate sgst@he absorption
band at. = 360 — 520 nm exhibited a trend of red-shiftethwie increasing solvent
polarity, assigned to the ICT transition. From #tisorption spectra of the ligand (Fig.
1b), TPE-ND also had two main absorption bandsat330 nm andta. 410 nm in
different solvents, which can be assigned to ithef transition of the conjugated
system and ICT transitions, respectively [28]. Baodvent-dependent PL spectra of
TPE-NDB were shown in Fig.1c, it is clear that @mission bands were dramatically
red-shifted with increasing solvent polarity, andswaccompanying with large Stokes
shift. In hexane, th& PE-NDB emission band located at 544 nm and its Stokds shi
was 5948 cni, and with increasing polarity of the solvents, émission band and
Stokes shift reached 627 nm and 8621'cin DMSO, respectively. The result
suggests that ICT transitions ©PE-NDB take place at excited state in more polar
solvents [29]. It is worth mentioning that the flascence spectra GfPE-NDB
became structured in non-polar solvents, such aangeand cyclohexane, which

indicated that the emission was typical from theally excited (LE) state [30]. The
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Scheme 2. lllustration of inhibited C=N isomerization by hy@jen bonding {PE-

ND) and N, O-chelated boron compléxRE-NDB)

PL spectra ofTPE-ND ligand demonstrated a small red shift of emissigon
increased solvent polarity. The emission band &xtat 503 nm in hexane, and
reached to 516 nm in DMSO. The results indicated the ICT propterty of ligand
was weaker than boron complex. MoreovEPE-NDB exhibited significantly red-
shifted absorption bands as compared with the digemthe same solution. For
example, in THF the emission peak of ligand wadered at 509 nmd{; = 0.03), by
contrast, the emission band of boron chelated cexnpicaled at 583 nmib¢= 0.08),
displayed a large red-shift of 74 nm. The extenglednjugation skeleton produced
by the embedded boron atom was responsible foptteeomenon (Scheme 2) [31].
In order to obtain a better insight of spectroscqpbperties, we calculated frontier
molecular orbital by using the density function&dledry (DFT) method at the

B3LYP/6-31G* level with the Gaussian 09W prograng. 2 showed the electron
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distribution of the highest occupied molecular tabi(HOMO) and the lowest
occupied molecular orbital (LUMO) of PE-NDB and TPE-ND [32]. It was found
that the HOMO oflf PE-NDB mostly localized on the major donor (i.e., the TiRtt),
while the LUMO shifts to the right part of the molge because of the strong electron
withdrawing ability of the naphthalene boron moietyterms of its strong push—pull

structure, implying that light excitation would te#& ICT from the donor unit to the
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acceptor unit as occurs in most D-A type moleculée HOMO ofTPE-ND ligand
was mostly located at the whole molecule, and ti&0O was mainly distributed at
naphthalene boron unit, resulting in a weak ICTfqggarance. This information is
helpful in understanding the absence of the MFCabiei of TPE-ND. The
asymmetrical electron cloud distribution of the HOMand LUMO of TPE-NDB
resulted in an energy gap of 3.03 eV, which waselothhan ligand alone (3.33eV),
further confirming the ICT property of PE-NDB was stronger thaiPE-ND. The
decrease in the HOMO-LUMO energy band gapT®E-NDB boron complex
compared to the ligand was due to that the C=N &@ation was inhibited by the
complexation of B(lll) , produced more rigid borbndgedn-framework (Scheme 2).
It was assumed that more rigid structure signifigareduces the energies of singlet
excited states and a much lower singlet-triplet)(8iergy splitting forT PE-NDB.
The optimized geometries aGfPE-NDB and TPE-ND showed twisted nonplanar
shapes, respectively. Dihedral angles between tig¢- ON hydrogen bonds ring A
and phenyl group B inTPE-ND was 32.2°, and it increases to 41.2° after the
covalently bridged C=N structure by N, O-chelatdé, Bf TPE-NDB. The dihedral
angles between phenyl rings in tetraphenyletheits,uncluding B—C, B-D, and B—
E remain unchanged (Tab. S3). The introduction@bb group thus leaded to the
enhanced the degree of molecular distortions. Tiwe theoretical results further
illustrate the occurrence of the ICT process, whgltonsistent with the observed
optical property (Fig. 1). The features of twistedatial conformation and ICT
transition of TPE-NDB andTPE-ND may endow them with vivid color emission in

the condensed/solid state [33].
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Fig. 3. PL spectra offPE-NBD (a) andTPE-ND (c) in THF—water with different
water fractions (vol., 0-95%)iex = 400 nm. Normalized fluorescent emission
intensities ofTPE-NBD (b) andTPE-NB (d) in THF—water with different,. The
inset graphs in (b) and (d) are the solution¥BE-NBD andTPE-ND in THF-water
under irradiation of UV lamp at 365 nm, from laftright .): 0%, 10%, 20%, 30%,

40%, 50%, 60%, 70%, 80%, 90%, 95%.

3.3. Aggregation induced emission (AIE)

The AIE effects of the synthesized ligand and bocomplex were examined by
comparing the fluorescence emission spectra of HBB/solution with different
water fraction f,, the volume percentage of water). As shown in Bjgn dilute THF
solution, the emission band ®PE-NDB was broad with a center at 586 nm, d@nd

is very low (0.08), which might be due to activdaramolecular rotations of the
13
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compound. The boron complekPE-NDB served as relaxation channels for the
excited state in this situation. When an apprograhount of water was added to the
THF solution, the emission peaks decreased andtwalBn disappeared. The
fluorescence quenching was attributed to the IC€cefin polar solvent foil PE-
NDB with D—A structure [15e]. Whefy, was above 70%] PE-NDB displayed a
sudden increase in the emission intensity due tteecntar aggregation. A, was
95%, the emission peak located at 571 nm, and lth@tBnsity is approximately 2.5
times higher than that in the pure THF. The fluoeege enhancement phenomenon
could be ascribed to the restriction of the intréaolar rotations, which blocked the
non-irradiative channels and caused clear enhamtenfeemission in aggregated
states [15]. The emission GfPE-ND exhibited an enhancement in the emission
intensity with gradual increase froip= 0% tof,,= 50%, and showed a rapid decrease
at f,, = 70%. At anf,, of 80%, a significant increase in the emissiorensity was
observed, which can be attributed to the AIE effeatised by the formation of
molecular aggregates when water is added into Hfe Solution. The PL intensity for
TPE-ND showed a zig-zag pattern (Fig. 1d). This phenomewas often observed in
the determination of the AIE effect, but the reasoemain unclear [34]. There are
two possible explanations for this phenomenon [B4st, when water is added, the
solute molecules can aggregate into crystal peasgticor amorphous particles
suspensions [36]. The crystal particles suspengsults in an enhancement in the PL
intensity, in contrast, the amorphous particlegpsnsion leads to a decrease of PL
intensity. Second, only the molecules on the serfgahe nanoparticles emitted light
after the aggregation, which lead to a decreasd’linintensity. However, the
restriction of intramolecular rotations of the awttia rings in the aggregation state
could enhance light emission. The net output o$ehentagonistic processes depends

14



272

273

274

275

276

277

278

279

280

281

282

283

284

285

286

287

288

289

290

291

292

293

294

295

296

on which process plays a key role in affecting thwmrescent behavior of the
aggregated molecules [37]. Thus, the measured tehsity often shows no regularity

in high water content. To further reveal the Althaeior of TPE-NBD andTPE-ND,
dynamic light scattering (DLS) and transition etent microscopy (TEM) were
employed to study the microstructures in the aggeegtate. As shown in Fig. S1,
TPE-NDB aggregates were obtained wHgmwas 95%, with the size from 20 to 120
nm. Whenf, was 80%,TPE-ND aggregates also emerged with the size of 20—-150 nm
The TEM images indicated that the nanoparticleseweramorphous state both for
TPE-NDB andTPE-ND (Fig. S2). These results clearly implied tid&E-NBD and
TPE-ND are AlE-active molecules.

In many works, the Schiff base ligands don’t poss&tE behavior due to the
intramolecular rotations of C=N bond, which couldoguce the non-irradiative
channels [38]. In this work, the Schiff base ligafdPE-ND exhibited AIE
characteristics, although the fluorescence is welhks phenomenon could be
ascribed to the intramolecular hydrogen bond O-¥-is- formed to yield a six-
membered pseudo ring, such structure helps thecuoieke to further rigidify their
conformation and to restrict molecular vibratiohug producing the AIE feature
(Scheme 2). When the covalently bridged C=N stmachy N, O-chelated BFthe
rigid molecular structure is improved. The rigidrtwo-bridgedn-frameworks tend to
undergo very rapid nonradiative decay and intertbi#yAlE performance.

3.4. Mechanochromic properties

Generally, the compound possessing non-planar geesi@nd D-A conjugated
systems with ICT properties is expected to unddig® behavior. The fluorescent
performance of the solid samplé?A-NDB in response to external pressure was
investigated. The crude product was purified ofieasgel column to afford a yellow

15
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Fig. 4. (a) Normalized fluorescent spectraTPE-NDB in different solid-states: as-
prepared, grinding and fumingex = 365 nm. Photographs AGfPE-NDB color
changes upon grinding and fuming stimuli by nakgesgb) and under UV light (365

nm) (c).

powder. As shown in Fig. 4, the as-prepafd®E-NBD powder demonstrated bright
green emission under 365 nm UV-light illuminatiémerestingly, after grinding with

a mortar and pestle, the powder changed its emisgior into orange. The force-
induced color switch could be fully restored by faghwith DCM for 2 minutes at
room temperature. The fluorescence converted napodbright green, similar to their
original powders. The color changes could be oleskwith the naked eye (Fig. 4b).
In addition, this process of fluorescence colorngfeacould be repeated many times

(Fig. S3). The dye displayed excellent reversipiitithout any fatigue in response
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throughout the six cycles, demonstrating the olwiand reversible MFC behavior of
the TPE-NDB. The PL spectra measurement was applied to masuidr a reversible
color switching under external stimuli. As depiciadFig. 4a, the emission peak of
as-prepared powder centered at 498 nm, and regghid 595 nm after grinding,
which suggested that the grinding treatment hasded a significant spectral red-
shift of 97 nm. Theb; of as-prepared and ground sampleT&®E-NDB in solid state
were 0.35 and 0.19, respectively (Tab. SBigh intensity solid-state emission and
the prominent color contrast before and after {hyalieation of mechanical stimulus
are very significant for the effective applicatimi MFC materials. The MFC
properties ofTPE-ND were also tested by grinding treatment. HoweJsgre was
almost no change in the main fluorescence peakeotdmpound PE-ND and could
not lead to the color change before and after gri@ydsuggesting thal PE-ND has
no MFC activity. These observations are consistgtit the assumption that while
boron has immensely enhanced the rigid molecutactsire since it can result in the
increase of molecular distortion degree and ICTuiea which endowd PE-NDB
with obvious MFC behavior, in contrast, the ligahBE-ND has no MFC property.
These phenomena are accord with the observed bptag@zerty and DFT result.

The luminescent decay profiles ®PE-NDB in solid state were carried out (Fig.
S5) and the corresponding data were illustratehim S2. The lifetime of PE-NDB
and TPE-ND were 4.53 ns and 2.10 ns, respectively. The exgitaie decay of as-
preparedl PE-NDB fitted one exponential function. The data of gwamplerl PE-
NDB fitted a double-exponential decay, which revealég tmixture of two

distinguished emission states in the amorphousephas
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Fig. 5. Photos of the luminescence writing/erasing procds$ PE-NDB on filter
papers under UV light (365 nm): (a) fluorescencéssian of as-synthesized powder;
(b) mechanochromic fluorescence of the letter of Was written with a spatula; (c)
the paper was erased by vapor fuming (the letter bAcoming invisible); (d)

rewritable mechanochromic fluorescence of therdett€Y” generated with a spatula.

Switchable mechanochromic dye ®PE-NDB with a large shift of 97 nm
prompts us to evaluate it as a kind of smart matesith numerous potential
applications. An example of such applications isndestrated in Fig. 5, after being
simply pressed by streaking a metal spatula oreeepiilter paper with sprayed as-
synthesized powder, an orange letter appearedeohripht green background due to
the amorphization of PE-NDB in the written “A” area under UV light illumination
(Fig. 5b). Interestingly, after vapor fuming thetée “A” can be merged in the
background because of the crystallizatio BE-NDB in area of “A” (Fig. 5¢), and a
clear orange letter “Y” can be written again (Fag). Such writing and erasing
process can be repeated many times through regeatiting and fuming processes.
On the basis of its excellent MFC propertie®E-NDB may be utilized as optical

recording materials.
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Fig. 6. XRD patterns off PE-NDB in different solid-states: as-prepared, grindind a
fuming.

With the aim of getting insight into the mechanduned emission color changes,
powder X-ray diffraction (XRD) was used to studye teynthesized PE-NDB in
different solid states. As shown in Figure 6, mahgrp and intense reflection peaks
were observed in the diffraction pattern of thereatted sample, indicating that the as-
preparedTPE-NDB was well-ordered arrangement crystalline structdme sharp
contrast, all of the diffraction peaks displayetfutie and depressed reflections after
grinding, verifying that the ground sample was gohous. The transformation from
the crystalline structure into an amorphous statk {place under an external force
and, thus, led to a change in the emitting colomfrbright green to orange. When
fumed with DCM, sharp reflection peaks resembléhtise of the as prepared powder
emerge out, suggesting the ground sample can llyre@nverted back into an

ordered crystalline lattice. In addition, tflel NMR spectrum ofTPE-NDB after
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368 grinding treatment was shown in Fig. S13, the temulsimilar with that the as-
369 prepared sample obtained (Fig. S9), implying thBE-NDB converts the emission
370  color without changing its chemical structure dgrgrinding process. Accordingly to
371 these results, the mechanochromism T&*E-NDB should be attributed to the
372  crystalline-amorphous phase transformations, whreatly influences photophysical
373  properties.

374 4. Conclusions

375 In summary, an efficient strategy to design noeslaphenylethene-based Schiff base
376 ligand TPE-ND and the corresponding boron complERE-NDB were developed.
377 The ligand TPE-ND showed a typical ICT characteristic in addition &n AIE
378 behavior. The boron compleXPE-NDB resulted in enhanced and red-shifted
379 emission, more dramatic solvatochromism, bright Alienomenon, and reversible
380 high contrast MFC behavior due to the inhibition@tN isomerization in ligands.
381 Upon grinding the as-prepared sampleT#?E-NDB, the emission color changed
382 from bright green to orange, accompanied with #mearkable spectral shift from 498
383 to 595 nm. It should be mentioned that such a laegeshift of 97 nm during MFC
384 process has been rarely reported for organic congsuMoreover, the ground
385 powder of TPE-NDB that emitted orange could be switched into itp@pared state
386 emitting bright green light by fuming with DCM f& min. The results of this work
387  will facilitate the rational design of new MFC dyesth high—contrast performance
388 and the exploration of their potential applicatiam&igh-tech fields.
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Highlights

TPE-ND and TPE-NDB showed obvious AIE properties.

TPE-NDB possesses distinct mechanofluorochromism with large spectral shift of
97 nm.

TPE-NDB fluorescence color can be reversibly switched by the grinding-fuming
processes.



