
Synthesis

Scheme S1 The synthetic route of BTO , CzC6PC and CzC6BT .

7-(4-(diphenylamino)phenyl)benzo[c][1,2,5]thiadiazole-4-carbalde

hyde (BTO)

The intermediate

7-(4-(diphenylamino)phenyl)benzo[c][1,2,5]thiadiazole-4-carbaldehyde

was synthesized by reference [1] to literature methods,

(4-(diphenylamino)phenyl)boronic acid (1.74 g, 6 mmol),

7-bromobenzo[c][1,2,5]thiadiazole-4-carbaldehyde (1.22 g, 5 mmol),

Tetrakis(triphenylphosphine)palladiu (0.06 g, 0.05 mmol) and K2CO3 (1.38

g, 10 mmol) were placed in a 250 mL round-bottom flask. The mixed

solvent of toluene (25 mL), tetrahydrofuran (10 mL) and Water (2 mL) was

added, and the mixture was vigorously stirred at 100 oC for 12 h under

nitrogen. Water (30 mL) was added to quench the reaction, the mixture was

then extracted with dichloromethane. The organic solution was extracted

with dichloromethane (3 × 50 mL) followed by purification by column

chromatography on silica gel with petroleum ether/dichloromethane (1: 1)

as the eluent to offer a red powder. The desired compound was obtained in

83% yield (1.70 g). 1H NMR (400 MHz, Chloroform-d) δ 10.75 (s, 1H),

8.27 (d, J = 7.4 Hz, 1H), 7.93 (dd, J = 8.6, 1.4 Hz, 2H), 7.83 (d, J = 7.4 Hz,
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1H), 7.32 (t, J = 7.3 Hz, 4H), 7.24 – 7.16 (m, 6H), 7.11 (t, J = 7.3 Hz, 2H).

2-(4-((6-(9H-carbazol-9-yl)hexyl)oxy)phenyl)acetonitrile

(CzC6PC)

The intermediate

2-(4-((6-(9H-carbazol-9-yl)hexyl)oxy)phenyl)acetonitrile was synthesized

by reference [2] to literature methods, 9-(6-bromohexyl)-9H-carbazole (3.30

g, 10 mmol), K2CO3 (1.38 g, 10 mmol) and KI (0.02 g, 0.15 mmol) were

added to a solution of 4-hydroxyphenylacetonitrile (1.46 g, 11 mmol) in

dry DMSO (40 mL) at room temperature. This mixture was stirred at 80 °C

for overnight. After cooling to room temperature, the mixture was poured

into water and extracted with ethyl acetate. The organic solution was

extracted with ethyl acetate (3 × 50 mL) followed by purification by

column chromatography on silica gel with petroleum

ether/dichloromethane (4: 1) as the eluent to offer a white powder. The

desired compound was obtained in 79% yield (3.02 g). 1H NMR (400 MHz,

Chloroform-d) δ 8.16 (d, J = 7.7 Hz, 2H), 7.51 (t, J = 7.9 Hz, 2H), 7.45 (d,

J = 8.2 Hz, 2H), 7.28 (t, J = 7.4 Hz, 2H), 7.23 (d, J = 8.2 Hz, 2H), 6.87 (dd,

J = 8.4, 1.3 Hz, 2H), 4.35 (t, J = 7.1 Hz, 2H), 3.92 (td, J = 6.4, 1.1 Hz, 2H),

1.95 (p, J = 7.2 Hz, 2H), 1.77 (p, J = 6.6 Hz, 2H), 1.60 – 1.42 (m, 4H).

(Z)-2-(4-((6-(9H-carbazol-9-yl)hexyl)oxy)phenyl)-3-(7-(4-(diphenyl

amino)phenyl)benzo[c][1,2,5]thiadiazol-4-yl)acrylonitrile (CzC6BT)

A mixture of BTO (1.22 g, 3 mmol) and CzC6PC (1.34 g, 3.5 mmol) in

ethanol (HPLC grade, 30 mL) was stirred at room temperature for 5 min.

And then, NaOCH3 (0.270 g, 5 mmol) was added and stirred for 30 min.

Finally, the mixture was heated and stirred at 45 oC for 12 h. The resulting

powder was filtered and repeatedly washed with EtOH (~50 mL) and

followed by purification by column chromatography on silica gel with

petroleum ether/dichloromethane (1: 1) as the eluent to offer a red powder

(1.90 g, 82%). 1H NMR (600 MHz, Chloroform-d) δ 8.68 (dd, J = 7.6, 0.8

Hz, 1H), 8.42 (s, 1H), 8.12 (d, J = 7.7 Hz, 2H), 7.92 (dt, J = 8.7, 2.6 Hz,



2H), 7.81 (d, J = 7.6 Hz, 1H), 7.73 (dt, J = 8.9, 3.3 Hz, 2H), 7.47 (td, J =

8.2, 0.9 Hz, 2H), 7.43 (d, J = 8.2 Hz, 2H), 7.31 (t, J = 8.4 Hz, 4H), 7.24 (dd,

J = 7.7, 1.0 Hz, 2H), 7.22 – 7.19 (m, 6H), 7.09 (td, J = 7.3, 1.2 Hz, 2H),

6.94 (dt, J = 8.8, 3.3 Hz, 2H), 4.35 (t, J = 7.1 Hz, 2H), 3.97 (t, J = 6.4 Hz,

2H), 1.94 (p, J = 7.2 Hz, 2H), 1.78 (p, J = 6.5 Hz, 2H), 1.53 (p, J = 15.1,

7.5 Hz, 2H), 1.48 (p, J = 6.9, 6.2 Hz, 2H). 13C NMR (101 MHz,

Chloroform-d) δ = 159.23, 154.05, 146.24, 139.39, 132.10, 129.07, 128.41,

126.57, 125.96, 125.57, 124.59, 124.20, 124.14, 122.60, 121.81, 121.40,

119.36, 117.75, 114.00, 111.30, 107.59, 76.31, 75.99, 75.67, 66.94, 41.91,

27.99, 27.92, 26.04, 24.89. ESI-MS m/z: Found 772.3062 [M]+; ion

formula C51H42N5OS+ requires 772.3110 [M]+; Elemental analysis given N:

8.99%; C: 79.34%; H: 5.39%; S: 4.41%; Molecular formula C51H41N5OS

requires N: 9.07%; C: 79.35%; H: 5.35%; S: 4.15%.

Scheme S2 The synthetic route of MPBM .

(Z)-3-(7-(4-(diphenylamino)phenyl)benzo[c][1,2,5]thiadiazol-4-yl)-

2-(4-methoxyphenyl)acrylonitrile (MPBM)

A mixture of BTO (0.815 g, 2 mmol) and

2-(4-methoxyphenyl)acetonitrile (0.441 g, 3 mmol) in methanol (20 mL)

was stirred at room temperature for 5 min. And then, NaOCH3 (0.216 g, 4

mmol) was added and stirred for 30 min. Finally, the mixture was heated

and stirred at 45 oC for 12 h. The resulting powder was filtered and

repeatedly washed with EtOH (~50 mL) and followed by purification by

column chromatography on silica gel with petroleum

ether/dichloromethane (1: 1) as the eluent to offer a red powder (0.823 g,

77%). 1H NMR (400 MHz, Chloroform-d) δ 8.70 (dd, J = 7.7, 0.9 Hz, 1H),

8.45 (s, 1H), 7.94 (dt, J = 8.8, 2.8 Hz, 2H), 7.84 (d, J = 7.6 Hz, 1H), 7.79



(dt, J = 8.9, 3.1 Hz, 2H), 7.33 (td, J = 8.2, 1.9 Hz, 5H), 7.26 – 7.19 (m, 6H),

7.11 (td, J = 7.4, 0.9 Hz, 2H), 7.03 (dt, J = 8.9, 1.9 Hz, 2H), 3.91 (s, 3H).
13C NMR (101 MHz, Chloroform-d) δ 153.16, 148.66, 147.28, 135.20,

133.25, 130.11, 129.98, 129.45, 127.73, 127.64, 126.97, 126.80, 125.19,

123.64, 122.42, 118.30, 114.58, 112.28, 55.51. ESI-MS m/z: Found

537.1734 [M]+; ion formula C34H25N4OS+ requires 537.1749 [M]+.

Elemental analysis given N: 10.26%; C: 75.85%; H: 4.54%; S: 6.38%;

Molecular formula C34H24N4OS requires N: 10.44%; C: 76.10%; H: 4.51%;

S: 5.97%.

Fig. S1 1H-NMR spectra of BTO .

Fig. S2 1H-NMR spectra of CzC6PC .



Fig. S3 1H-NMR spectra of CzC6BT .

Fig. S4 13C-NMR spectra of CzC6BT .

Fig. S5 ESI-MS spectrum of CzC6BT .



Fig. S6 1H-NMR spectra of MPBM .

Fig. S7 13C-NMR spectra of MPBM .

Fig. S8 ESI-MS spectrum of MPBM .

The change in magnitude of the dipole moment between the ground

and excited states, that is, can be estimated using the

Lippert–Mataga equation



Where a0 is the cavity radius in which the solute resides, estimated to
be 7.21 Å. μg is the ground-state dipole moment, estimated to be 1.00 D
(B3LYP at the basis set level of 6-31G(d, p)), μe is the excited state dipole
moment. h and c are Planck’s constant and the speed of light, respectively,

and is the orientation polarizability, defined as

Where ε is the static dielectric constant and n is the optical
refractivity index of the solvent. Through the analysis of the fitted line in
solvents, its corresponding μe was calculated to be 21.1 D with the slope of
15032 according to Lippert-Mataga equation.

Table S1 Detailed photo-physical data of CzC6BT in the different solvents.

Table S2 Optical properties of CzC6BT in different states.



Fig. S9 PL spectra of MPBM in spin-coat film and molten film states.

Fig. S10 Crystal structures of MPBM : a) the torsion angles and the illustration of

C–HN hydrogen bond interactions of the MPBM in the crystalline state and b)

the front view of the parallel arrangement.



Table S3 Crystal data and structure refinement for Crystal-a, Crystal-b , and

MPBM .

R1 = Σ||Fo | – |Fc||/Σ|Fo|, wR2 = [Σw(Fo2 – Fc2)2/Σw(Fo2)2]1/2



Fig. S11 a) In situ absorption spectra and b) PL spectra of Crystal-a during the

depressurizing process. The inset images show normal and fluorescent photographs

respectively under different pressures.

Fig. S12 a) In situ absorption spectra and b) PL spectra of Crystal-b during the

depressurizing process. The inset images show normal and fluorescent photographs

respectively under different pressures.



Fig. S13 a, b) In situ PL spectra and c) absorption spectra of MPBM under different

hydrostatic pressures; d) The corresponding plots of the hydrostatic pressure versus

PL peaks wavelength. The inset images of a, c) show the fluorescent and normal

photographs respectively under different pressures.

Fig. S14 a) In situ absorption spectra and b) PL spectra of MPBM during the



depressurizing process. The inset images show the normal and fluorescent

photographs respectively under different pressures.

Fig. S15 Interacting dimers may be present in the Crystals-a.

Table S4 DFT at the B3LYP/6-31G (d, p) level calculations of excited states of

dimers and monomer in Crystals-a .



Fig. S16 Visualization of intermolecular interactions for A-1and A-2 phases,

respectively, predicted by the IGM method.

Fig. S17 A-X dimer from A-2 dimer by cut-off alkyl carbazole.

Table S5 Interaction energy decomposition of the A-1, A-2 and A-X dimers,

respectively, calculated based on the EDA method, where energies are in kJ/mol.



Fig. S18 a, b) In situ PL spectra of MPBM-Cz3 under different hydrostatic pressures.

R for release pressure.
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