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A B S T R A C T

Cyanostilbene has been widely used in the design of photoelectrical materials, and our previous work has
confirmed its Z/E isomerization reaction under photoirradiation can be suppressed by forming a suitable donor-
acceptor (D-A) structure. In this work, we report two D-A cyanostilbene derivatives with AIE activity, abbre-
viated as PZPNC and PZNC, whose chemical structures only differ by one more phenyl between donor and
acceptor. Their Z/E isomers were characterized with single crystal structures and the impact of D-A distance on
their stability of Z/E configuration was studied. The in-situ UV–vis spectra and HPLC results of Z/E-PZPNC and
Z/E-PZNC under photoirradiation demonstrated that the Z/E isomerization reaction of PZNC was slower than
PZPNC, indicating that the shorter D-A distance is conductive to the stability of cyanostilbene due to the rela-
tively stronger charge transfer state with lower energy.

1. Introduction

As a significant role in organic photoelectric functional materials,
cyanostilbene (CNS) has attracted more and more attention to construct
fluorescent molecules especially since that reported by Park etc. [1].
Various organic fluorescent molecules based on CNS have been re-
ported and extensively exploited in nanomaterials [2–4], organic lasers
[5,6], cell imaging [7–9], sensors [10–12], organic light-emitting
diodes (OLEDs) [13,14], security ink [15], optical switching [16], lu-
minous multifunctional materials [17,18] and so on. However, the
different impact on luminescenc;1;e from Z- and E- configuration was
scarcely reported, although the isomerization reaction under photo ir-
radiation is so common for the most of fluorescent materials based on
CNS. Definitely, to design and obtain this kind of molecules with stable
Z/E configuration is beneficial to their practical applications.

Recently, we reported the Z- and E- isomers of two pairs of donor-
acceptor (D-A) molecules (TPNCF and PZNCF) with CNS as acceptor,
and triphenylamine [19] and phenoxazine [20] as donor respectively.
The spectroscopy investigation indicated that both of TPNCF and
PZNCF could keep their stable Z/E configuration in high polar solvents
under photo irradiation. These work demonstrated that stable Z/E
configuration under photo irradiation can be obtained through

constructing a reasonable D-A structure, in which the Z/E isomerization
reaction at the higher-energy located excited (LE) state is suppressed by
the rapid internal conversion process from LE to the lower-energy
charge transfer (CT) state [19–21].

In order to further investigate the relationship between molecular
structure and configuration stability, herein, we report two pairs of D-A
type Z/E isomers of PZPNC and PZNC based on phenoxazine and CNS,
whose chemical structures only differ by one more phenyl between
phenoxazine and CNS. The pure four compounds of Z-PZPNC, E-PZPNC,
Z-PZNC and E-PZNC as well as their crystal structures were obtained.
The photophysical properties and density functional theory (DFT) cal-
culation suggested the formation of CT state in their excited state. In-
situ UV–vis absorption spectra and high performance liquid chroma-
tography (HPLC) demonstrated that the Z/E isomerization reaction rate
in the case of Z-PZNC and E-PZNC became slower than that of Z-PZPNC
and E-PZPNC under photo irradiation, i.e., the shorter distance between
phenoxazine and CNS induced a more stable Z/E configuration in ex-
cited state. The results provide a strong evidence for the truth that Z/E
isomerization reaction of CNS can be effectively restrained at excited
state by modifying the D-A distance. It paves the way for further ra-
tional design of organic luminescent molecules containing double bond
units.
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2. Results and discussion

2.1. Design and synthesis

To add a phenyl between phenoxazine and CNS group, we synthe-
sized M3 by two-step Suzuki coupling reaction [22]. The Z/E-PZPNC
and Z/E-PZNC were prepared via the Knoevenagel reaction of phe-
noxazine-substituted benzyl cyanide (M3 and M4) and benzaldehyde, as
shown in Scheme. 1 [23,24]. The Z/E isomers can be obtained directly
by column chromatography. All compounds were fully characterized by
NMR spectral analysis, MS spectroscopy and X-ray crystallography.

2.2. Crystal structure

By slow diffusion of methanol vapour into chloroform solution, we
successfully obtained single crystal of Z/E-PZNC and Z/E-PZPNC suited
for X-ray structural analysis. All the crystals are of yellow emissions
under UV light. The single crystal structures clearly demonstrated the
corresponding Z and E configurations of the four molecules. As shown
in Fig. 1, Z-PZPNC and Z-PZNC show an almost planar stilbene structure
with phenyl groups at the double bond ends forming a conjugated
plane, while E-PZPNC and E-PZNC show a relatively twisted config-
uration at the stilbene part. All four molecules have a large twist angle
(67–86°) between the nearly planar phenoxazine and the adjacent
phenyl, which effectively break the conjugation between the donor of
phenoxazine and acceptor of cyanostilbene, and are beneficial to the
generation of charge transfer transition. On the other hand, the Z and E

configurations also impact the packing modes of the two pairs of iso-
mers in their crystals. For their Z-type crystals, the adjacent molecules
pack to form weak π–π interactions between the less overlapped phe-
noxazine units (Z-PZPNC) and stilbene part (Z-PZNC). It is obvious that
no coaxial π–π interactions in their E-type crystals due to the large
intermolecular distance. Generally, all these molecules in their crystals
display highly twisted configuration, which prevents the forming of
strong π–π interactions and ensures the higher-efficiency fluorescence
emission in crystal.

2.3. Photophysical properties

The UV–vis and PL spectra of Z/E-PZPNC and Z/E-PZNC were
measured in toluene. As shown in Fig. 2a, there are two obvious ab-
sorption bands with λmax around 318 nm and 309 nm at short wave-
length and 414 and 401 nm at long wavelength in Z-PZNC and E-PZNC.
Compared with PZNC, PZPNC molecules exhibit a continuous broad
absorption band, which is actually contributed by two main absorption
bands with λmax around 329 nm and 400 nm for Z-PZPNC and 314 nm
and 388 nm for E-PZPNC. Considering the nearly no conjugation be-
tween phenoxazine and cyanostilbene, the absorption at long wave-
length should be attributed to the generation of lower-energy charge
transfer transition. Thus, in comparison with PZPNC, the relatively red
shifted absorption bands at long wavelength in PZNC suggest there is a
stronger CT state in PZNC molecules. This also can be observed in the
normalized PL spectra (Fig. 2b) of these four molecules, in which Z-
PZNC (λmax= 571 nm) and E-PZNC (λmax= 587 nm) displayed

Scheme 1. The scheme of synthesis route and molecule structures of Z/E-PZPNC and Z/E-PZNC.
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obvious redshifts of ˜50 nm in comparison with Z-PZPNC
(λmax= 529 nm) and E-PZPNC (λmax= 535 nm) under the same con-
ditions.

The solvent effect of the four compounds was also studied to further
investigate their excited state properties. As shown in Fig. 3, all the four
compounds displayed strong emission in non-polar solvent of hexane.
Upon increasing the solvent polarity, the emission decreased obviously
in intensity and even plummeted to nearly invisible in ethyl acetate.
Meanwhile, obvious red-shifts can be observed with increasing the
solvent polarity for all molecules, indicating again there is a CT state in
their excited state of the four compounds.

Due to the lower-energy CT state, all these compounds show weak
emission in dilute solutions. However, the stronger luminescence in
their film demonstrates that they are aggregation-induced emission
(AIE) active molecules, which are weak or non-luminescent in solution
but show stronger luminescence in aggregate state [25]. This can be
easily verified by testing the PL spectra in mixed solvent with the de-
creasing of solubility. As shown in Fig. 4, in an acetonitrile/water
(ACN/H2O) mixture system, all compounds are nonluminous in pure
acetonitrile solution and the PL spectra did not show any obvious
changes below 60% of water content. Upon further increasing the water
fraction, the PL intensity was gradually increased, indicating their ag-
gregates were formed in the solution mixtures with higher ratio of
water and the fluorescent emission was boosted at the same time.

2.4. DFT analysis

To confirm the charge transfer excited state properties of the four
compounds, theoretical calculation of electronic orbital distribution
and energy level were carried out by B3LYP method. As shown in Fig. 5,
DFT analysis demonstrated that the highest occupied molecular orbitals
(HOMO) of all the four compounds were mainly located at the phe-
noxazine part, while their lowest unoccupied molecular orbitals
(LUMO) were completely distributed at cyanostilbene group. The to-
tally separate HOMO and LUMO distribution indicated the charge
transfer character in the excited state for both Z/E-PZNC and Z/E-
PZPNC. There were no obvious differences in the electron cloud dis-
tributions and electron transition characters between Z/E-PZNC and Z/
E-PZPNC molecular cases. The calculated energy levels of HOMO are
−4.66 eV (Z-PZPNC), −4.68 eV (E-PZPNC), −4.70 eV (Z-PZNC), and
−4.74 eV (E-PZNC). Meanwhile, the LUMOs are calculated to be
−2.26 eV (Z-PZPNC), −2.16 eV (E-PZPNC), −2.30 eV (Z-PZNC) and
−2.19 eV (E-PZNC). These similar separated electron cloud distribution
and close energy level results of electronic orbitals demonstrate the
similar strong charge transfer transition character in the four molecules.

2.5. Electrochemistry

The electrochemical properties of PZPNC and PZNC were in-
vestigated to evaluate their electronic energy levels [26–28]. As shown

Fig. 1. the single crystal structures and packing diagrams of Z/E-PZPNC and Z/E-PZNC molecules.

Fig. 2. The UV–vis and PL spectra of Z/E-PZPNC and Z/E-PZNC in toluene at 10−5 M.

C. Xu, et al. Journal of Photochemistry & Photobiology A: Chemistry 377 (2019) 67–74

69



in Table 1, Z-PZPNC and E-PZPNC exhibited similar onset oxidative
potential (0.70 V and 0.71 V) and the two isomers of PZNC also showed
similar onset oxidative potential (0.74 V and 0.75 V). The HOMOs were
calculated by the cyclic voltammetry method with Z-PZPNC and E-
PZPNC (−5.10 eV, −5.11 eV) a little higher than Z-PZNC and E- PZNC
(−5.14 and −5.15 eV), which is consistent with the results of theore-
tically calculation. The LUMOs of Z/E-PZPNC (−2.34/−2.29 eV) and
Z/E-PZNC (−2.59/−2.54 eV) were calculated from the energy gap
(Eg), which is estimated from the onset energy of the absorption curve
(see Fig. 2). Obviously, the LUMOs of PZNC is lower than those of
PZPNC, and charge transfer can easier happened in PZNC than PZPNC
[29].

2.6. Z/E configuration stability

As a strong electron donating group, phenoxazine has exhibited the
ability to stabilize the Z/E configurations of cyanostilbene in our pre-
vious work [19–21]. A distinct characteristic of this kind of D-A type
molecules is that the isomerization reactions become slow as the in-
creasing of solvent polarity. This could be confirmed by the in-situ
UV–vis spectra and in-situ NMR spectra in solvents with different po-
larity. As shown in Figs. S1 and S2, under UV-irradiation, the Z and E
isomers display a fast isomerization process with their absorption
curves shift toward each other in the low-polar solvents (hexane, to-
luene and ether). However, when measured in the moderate-polar
solvent of ethyl acetate, their isomerization reaction became very slow

in rate without reaching the equilibrium in 30min. We also measured
their 1H NMR spectra in non-polar deuterated toluene (Toluene-D8)
and observed obvious chemical shift alteration between Z and E type for
both of PZPNC and PZNC after 20min photo irradiation (Fig. S3). These
results are consistent with our previous conclusions, i.e., the stable Z/E
configuration under photo irradiation is achievable by stabilizing CT
state to be the lowest excited state.

In order to investigate the Z/E isomerization or configuration sta-
bility of PZPNC and PZNC, we further compared their in-situ UV–vis
spectra in toluene. As shown in Fig. 6, both of Z/E-PZPNC and PZNC
isomers started to move on the contrary under UV irradiation, in-
dicating the happen of isomerization reaction. It is noticeable that the
Z/E isomerization reaction of E-PZPNC happened quickly and reached
the equilibrium in 2min, but Z-PZPNC needed above 5min to reach the
equilibrium. However, for both of Z-PZNC and E-PZNC, their iso-
merisation process became obviously slower without reaching the
equilibrium in 10min under photo irradiation. The results indicate
PZPNC molecules with a longer D-A distance are less stable than PZNC
molecules in Z/E configuration.

To further demonstrate the result, the HPLC of these molecules
pretreated with UV light (365 nm) in different irradiation time was
performed and analysed. As shown in Fig. 7, the ratio of Z-PZNC, E-
PZNC, Z-PZPNC and E-PZPNC decrease to 94%, 83%, 91% and 69%
after 10min irradiation, and were further reduced to 93%, 75%, 87%
and 55% after 20min irradiation. We could find that the Z/E iso-
merization reaction rate of E-type isomers was much faster than Z-type

Fig. 3. The PL spectra of Z/E-PZPNC and Z/E-PZNC molecules in different solvents.
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ones, and that of PZPNC was faster than PZNC. The analytical HPLC
results agree to in-situ UV–vis spectra, and again confirm that the
longer distance between donor and acceptor of CNS group is not con-
ductive to the configuration stability of Z/E isomers.

3. Conclusions

We synthesized two pairs of D-A type Z/E isomers (PZPNC and
PZNC) based on phenoxazine and cyanostilbene with different D-A
distance between donor and acceptor, and studied their Z/E config-
uration stability. The spectroscopy investigation demonstrated a longer
distance between donor and acceptor could not help to stabilize Z/E
configuration. These results further confirmed our previous mentioned
mechanism, that is the Z/E configuration, which is stable under photo
irradiation, could be obtained by constructing a reasonable D-A struc-
ture. We believed this guideline could be further developed in other
molecular structural design with double bond to achieve more config-
uration-stable molecules for organic photo-electronic applications.

4. Experimental section

4.1. General remarks

All the reagents or chemicals were commercial products without
further purification. 1H NMR spectra of the synthesized compounds

were recorded on Bruker AVANCE III instrument (Bruker, Switzerland).
Mass spectra (MALDI-TOF-MS) analysis was recorded using an AXIMA-
CFRTM plus instrument and Mass spectra (ESI-MS) analysis was re-
corded using the ThermoFisher LCQTM Deca XP plus and Agilent 1200-
6210 instrument. Photophysical properties were investigated by a
Shimadzu UV-1800 spectrophotometer (Shimadzu, Japan) and a
Perkin-Elmer LS-55 luminescence spectrophotometer (the integration
time were set to be 0.01 s in order to shorten the measurement time to
be less than 20 s). The photo irradiation was carried in a ZF-20D ul-
traviolet analyzer (YUHUA, China) with a UV light (365 nm, 24W).
High Performance Liquid Chromatography (HPLC) of the four isomers
were recorded by the Agilent Technologies 1260 Infinity (Agilent,
America). Electrochemical measurements were conducted by a
CHI660E electrochemical analyser (Chenhua, China), with glassy
carbon as the working electrode, platinum wire as the auxiliary elec-
trode and Ag/Ag+ as the reference electrode, 0.1mol L−1 tetra-
butylammonium hexafluorophosphate (Bu4NPF6) dissolved in acetoni-
trile was employed as the supporting electrolyte.

4.2. Synthesis of 10-(4-bromophenyl)-10H-phenoxazine(M1)

In a dry nitrogen atmosphere, a mixture of phenoxazine (0.92 g,
5mmol), 1-bromo-4-iodobenzene (1.7 g, 6 mmol), sodium tert-butoxide
(1.06 g, 11mmol), cuprous iodide (0.02 g, 0.11mmol) and 1, 2-diami-
nocyclohexane (0.07 g, 0.6 mmol) in 20ml dry 1, 4-dioxane was heated

Fig. 4. PL spectra of PZPNC and PZNC in acetonitrile/water mixtures with different water fractions.
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under 110 °C for 6 h. After the reaction, the mixture was cooled to room
temperature and quenched with water and extracted with chloroform.
The combined organic layer was washed with distilled water three
times and dried over anhydrous magnesium sulfate. Then the solvent
was evaporated in a vacuum. The crude product was purified by column
chromatography on silica gel using petroleum ether/dichloromethane
(9/1 v/v) as the eluent to obtain the product as white solid (1.13 g,
67%). 1H NMR (500MHz, CDCl3) δ (TMS, ppm) 7.75 (d, J=8.5 Hz,
2H), 7.26 (d, J=8.5 Hz, 2H), 6.61–6.73 (m, 6H), 5.94 (d, J=7.8 Hz,
2H). MS (ESI) (mass m/z): 338.3 [M+H]+, C18H12BrNO calc. 338.2.

4.3. Synthesis of 10-(4-(4, 4, 5, 5-tetramethyl-1, 3, 2-dioxaborolan-2-yl)
phenyl)-10H-phenoxazine (M2)

In a dry nitrogen atmosphere, a mixture of M1 (0.2 g, 0.59mmol),
bis(pinacolato) diboron (0.19 g, 0.74mmol), 1,1′-Bis(diphenylpho-
sphino)ferrocene-palladiumdichloride dichloromethane adduct
(PdCl2(dppf)·CH2Cl2) (0.1 g, 0.13mmol) and potassium acetate (0.6 g,

6.1 mmol) in 20ml dry 1,4-dioxane was heated under 110 ℃ for 24 h.
After the reaction, the mixture was cooled to room temperature and
quenched with water and extracted with chloroform. The combined
organic layer was washed with distilled water three times and dried
over anhydrous magnesium sulfate. Then the solvent was evaporated in
a vacuum. The crude product was purified by column chromatography
on silica gel using petroleum ether/dichloromethane (2/1 v/v) as the
eluent to obtain the product as white solid (0.12 g, 53%). 1H NMR
(500MHz, CDCl3) δ (TMS, ppm) 8.05 (d, J=7.7 Hz, 2H), 7.37 (d,
J=7.9 Hz, 2H), 6.47–6.80 (m, 6H), 5.92 (d, J=5.2 Hz, 2H), 1.4 (s,
12H). MS (ESI) (mass m/z): 386.2 [M+H]+, C24H24BrNO3 calc. 385.2.

4.4. Synthesis of 2-(4′-(10H-phenoxazin-10-yl)-[1, 1′-biphenyl]-4-yl)
acetonitrile (M3)

In a dry nitrogen atmosphere, a mixture of M2 (0.51 g, 1.3mmol), 4-
bromophenylacetonitrile (0.38 g, 1.95mmol), tetrakis(triphenylpho-
sphine)palladium (0) (0.11 g, 0.10mmol) and potassium carbonate
(1.8 g, 13mmol) in 25ml H2O/toluene (2/3 v/v) mixture solvent was
heated under 90 °C for 24 h. After the reaction, the mixture was cooled
to room temperature and quenched with water and extracted with
chloroform. The combined organic layer was washed with distilled
water three times and dried over anhydrous magnesium sulfate. Then
the solvent was evaporated in a vacuum. The crude product was pur-
ified by column chromatography on silica gel using petroleum ether/
dichloromethane (2/5 v/v) as the eluent to obtain the product as or-
ange solid (0.30 g, 62%). 1H NMR (500MHz, CDCl3) δ (TMS, ppm) 7.81
(d, J=8.4 Hz, 2H), 7.69 (d, J=8.3 Hz, 2H), 7.47 (d, J=8.4 Hz, 2H),
7.44 (d, J=8.4 Hz, 2H), 6.58–6.75 (m, 6H), 6.01 (d, J=7.9 Hz, 2H),
3.85 (s, 2H, vinyl-H). MS (ESI) (mass m/z): 375.2 [M+H]+ C26H18N2O
calc. 374.3.

4.5. Synthesis of Z-PZPNC and E-PZPNC

To a mixture of M3 (0.37 g, 1mmol) and benzaldehyde (0.11 g,

Fig. 5. The electron cloud distribution of electronic orbitals HOMO and LUMO for optimized Z/E-PZPNC and Z/E-PZNC molecules.

Table 1
Physical property of PZPNC and PZNC.

Compd. Eoxa [V] λabsb
[nm]

EHOMO
c [eV] ELUMO

d [eV] Ege [eV] λmax
f

[nm]

Z-PZPNC 0.70 450 −5.10 −2.34 2.76 529
E-PZPNC 0.71 440 −5.11 −2.29 2.82 535
Z-PZNC 0.74 487 −5.14 −2.59 2.55 571
E-PZNC 0.75 475 −5.15 −2.54 2.61 587

a Eox= the onset oxidative potential.
b λabs= the onset value of the absorption peak.
c EHOMO=highest occupied molecular orbitals calculated from the onset

oxidative potential.
d ELUMO= lowest unoccupied molecular orbitals estimated using EHOMO and

Eg.
e Eg= energy band gap calculated from the onset absorption spectrum.
f λmax= the peak value of PL curve [23–25].
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1mmol) in 10ml ethanol, sodium hydroxide (0.04 g, 1mmol) was
added. The mixture was heated under 45 °C for 24 h, then cooled to
room temperature and filtered. The residue was washed with cold
ethanol by three times, and further purified by column chromatography
via eluent (CH2Cl2/petroleum ether= 2/1) to obtain the products.

(Z)-2-(4′-Phenoxazin-10-yl-biphenyl-4-yl)-3-phenyl-acrylonitrile (Z-
PZPNC). Yellow solid, 0.45 g, yield: 97%. 1H NMR (500MHz, CDCl3) δ

(TMS, ppm) 7.95 (d, J=7.1 Hz, 2H), 7.86 (d, J=8.4 Hz, 2H), 7.83 (d,
J=8.5 Hz, 2H), 7.76 (d, J=8.6 Hz, 2H), 7.65 (s, 1H), 7.48–7.54 (m,
3H), 7.46 (d, J=8.4 Hz, 2H), 6.72 (dd, J=7.7 Hz, 1.7 Hz, 2H), 6.66
(dt, J=15.2 Hz, 7.4 Hz, 4H), 6.03 (dd, J=7.8 Hz, 1.6 Hz, 2H). MALDI-
TOF MS (mass m/z): 463.8 [M+H]+, C33H22N2O calc. 462.5.

(E)-2-(4′-Phenoxazin-10-yl-biphenyl-4-yl)-3-phenyl-acrylonitrile (E-
PZPNC). Yellow solid, 0.01 g, yield: 3%. 1H NMR (500MHz, CDCl3) δ

Fig. 6. The in-situ UV spectra of a) PZPNC and b) PZNC under different photo irradiated time of UV light (365 nm) in toluene.

Fig. 7. The relative content of isomers recorded by HPLC (Samples were pretreated with 365 nm UV-irradiation for different time).
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(TMS, ppm) 7.84 (d, J=8.2 Hz, 2H), 7.67 (d, J=8.3 Hz, 2H), 7.53 (d,
J=8.3 Hz, 2H), 7.41–7.84 (m, 3H), 7.28–7.36 (m, 3H), 7.26 (dd,
J=8.5 Hz, 1.5 Hz, 2H), 6.72 (d, J=7.5 Hz, 2H), 6.61–6.66 (m, 4H),
6.00 (d, J=7.0 Hz, 2H). MALDI-TOF MS (mass m/z): 463.8 [M+H]+,
C33H22N2O calc. 462.5.

4.6. Synthesis of 2-(4-(10H-phenoxazin-10-yl) phenyl) acetonitrile (M4)

In a dry nitrogen atmosphere, a mixture of phenoxazine (0.37 g,
2mmol), 4-bromophenylacetonitrile (0.47 g, 2.4mmol), tri-tert-butyl-
phosphine (0.11 g, 0.52mmol), palladium acetate (0.03 g, 0.12mmol)
and sodium tert-butoxide (0.50 g, 5.2 mmol) in 30ml toluene was he-
ated under 115 °C for 24 h. After the reaction, the mixture was cooled to
room temperature and quenched with water and extracted with
chloroform. The combined organic layer was washed with distilled
water three times and dried over anhydrous magnesium sulfate. Then
the solvent was evaporated in a vacuum. The crude product was pur-
ified by column chromatography on silica gel using petroleum ether/
dichloromethane (1/3, v/v) as the eluent to obtain the product as white
solid (0.60 g, 50%). 1H NMR (500MHz, CDCl3) δ (TMS, ppm) 7.59 (d,
J=8.4 Hz, 2H), 7.40 (d, J=8.3 Hz, 2H), 6.56–6.75 (m, 6H), 5.90 (dd,
J=7.9 Hz, 1.4 Hz, 2H), 3.87 (s, 2H, alkyl-H). MS (ESI) (mass m/z):
297.1 [M+H]+, C28H17F3N2O calc. 298.3.

4.7. Synthesis of Z-PZNC and E-PZNC

To a mixture of M4 (0.30 g, 1mmol) and benzaldehyde (0.11 g,
1mmol) in 10ml ethanol, sodium hydroxide (0.04 g, 1mmol) was
added. The mixture was heated under 45 °C for 24 h, then cooled to
room temperature and filtered. The residue was washed with cold
ethanol by three times, and further purified by column chromatography
via eluent (CH2Cl2/petroleum ether= 2/1) to obtain the products as
yellow solid.

(Z)-2-(4-(10H-phenoxazin-10-yl)phenyl)-3-phenyl-acrylonitrile (Z-
PZNC). Yellow solid, 0.33 g, yield: 87%. 1H NMR (500MHz, CDCl3) δ
(TMS, ppm) 7.90–7.99 (m, 4H), 7.64 (s, 1H), 7.49–7.56 (m, 3H), 7.47
(d, J=8.5 Hz, 2H), 6.73 (dd, J=8.5 Hz, 1.7 Hz, 2H), 6.66 (dt,
J=15.2 Hz, 7.3 Hz, 4H), 5.98 (dd, J=7.9 Hz, 1.4 Hz, 2H). MALDI-TOF
MS (mass m/z): 387.4 [M+H]+, C27H18N2O calc. 386.4.

(E)-2-(4-(10H-phenoxazin-10-yl)phenyl)-3-phenyl-acrylonitrile (E-
PZNC). Yellow solid, 0.02 g, yield: 5%. 1H NMR (500MHz, CDCl3) δ
(TMS, ppm) 7.62 (d, J=8.4 Hz, 2H), 7.48 (s, 1H), 7.33–7.40(m, 3H),
7.30(t, J=7.4 Hz, 2H), 7.24 (d, J=7.3 Hz, 2H), 6.59–6.77 (m, 6H),
5.97 (d, J=7.8 Hz, 2H). MALDI-TOF MS (mass m/z): 387.4 [M+H]+,
C27H18N2O calc. 386.4.
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