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1. Experimental

1.1. Measurement and characterization. 'H NMR spectra and 3C NMR spectra were obtained with a Varian
inova instrument at 500 MHz and 100 MHz using tetramethylsilane (TMS) as the internal standard, and CDCl; or
DMSO as the solvent in all cases. The melting points of the purified samples were tested on LSD128. UV-vis
absorption spectra were obtained on a MaPada UV-3200PCS spectrophotometer. The absolute fluorescence
quantum yields were determined by a calibrated integrating sphere on Perkin-Elmer LS-55. Fluorescent emission
spectra were obtained on a Hitachi F-2500 fluorescence spectrophotometer. MALDI/HRMS was recorded on an
UltrafleXtreme MALDI-TOF/TOF mass spectrometer (Bruker, Germany). Powder X-ray diffraction (XRD) was
performed on a Bruker D8 Focus Powder X-ray diffraction instrument. Single-crystal X-ray diffraction data were
collected by Oxford Diffraction Xcalibur Eos diffractometer equipped with an Eos detector and operating graphite
monochromated MoKa radiation (A = 0.71073A).

1.2. Materials and Synthesis. THF was dried according to standardized procedures previously described. All

the other chemicals and reagents used in this study were of analytical grade without further purification. In general,

all the intermediates and final compounds were purified by column chromatography on silica gel (200-300 mesh),

and crystallization from analytical grade solvents. Reactions were monitored using thin layer chromatography
1



28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

Journal of Materials Chemistry C

(TLC).

1.2.1. Preparation of (Z)-2-(2 (9H-carbazol-9-yl) phenyl)-2-phenylacrylonitrile (Z-oCz).
Carbazole (0.5g, 2.98mmol), 2-fluorobenzaldehyde (0.37g, 2.98mmol), potassium carbonate (0.62g, 4.5mmol),
copper iodide (0.066g, 0.35mmol) and 18-crown-6 (0.055g, 0.22mmol) were dissolved into DMF (3-5ml). Then
the solution was heated and refluxed for 12h. Next, the mixture was poured into water and extracted with
dichloromethane (20x3 mL). Then the organic phase was combined and dried over anhydrous Na,SO4. Removing
the solvent under reduced pressure and a yellow residue solid was collected. Then, the solid was dried under
vacuum followed by dissolving in C,HsOH (5ml). Subsequently, phenylacetonitrile (0.35 mL, 3mmol) and aqueous
40% NaOH were added to the above solution, then stirred overnight at room temperature. The crude product was
directly filtered and washed three times, then purified by chromatography (silica gel, CH,Cl,/petroleum ether, v/v
= 1:10). A white solid was obtained. Yield: 92%; mp 132.1-133.3°C. *H NMR (500 MHz, CDCl;) §/ppm= 8.53-8.51
(m, 1H), 8.20 (d, J=5.0, 2H), 7.74-7.68 (m, 2H), 7.60-7.55 (m, 1H), 7.44-7.40 (m, 2H), 7.35-7.31(m, 2H), 7.26-7.15 (m,
5H), 7.11-7.07 (m, 2H), 6.97(s,1H) (Fig. S3); 13C NMR (100 MHz, CDCl3) &/ppm= 141.50, 137.89, 137.24, 133.93,
132.57, 131.65, 139.26, 128.98, 128.84, 126.33, 126.05, 123.44, 120.45, 120.37, 117.66, 114.20, 110.06 (Fig. S4);
HRMS (MALDI-TOF): m/z 371.1539 [[M +H] *, calculated 371. 1548] (Fig. S5).

1.2.2. Synthesis of (E)-2-(2(9H-carbazol-9-yl) phenyl)-2-phenylacrylonitrile (E-oCz).
1 mM solution of starting material (Z-0Cz) in THF (10 mL) in a 50 mL screw bottle was irradiated for 3h at a distance
of 10 cm from a 150 W high-pressure mercury lamp in the presence of I,. After filtration of reaction mixture, the
solvent was evaporated under reduced pressure. The crude product was purified by chromatography (silica gel,
CH,Cl,/petroleum ether, v/v = 1:10). A white solid was obtained. Yield: 42%; mp 265.0-266.0 °C. 'H NMR (500 MHz,
CDCl3) 8/ppm= 8.21 (d, J=10.0, 2H), 7.57-7.53 (m, 1H), 7.49-7.31 (m, 12H), 7.13 (d, J=5.0, 2H), 6.85(s,1H) (Fig. S6);
13C NMR (100 MHz, CDCl3) 8/ppm= 141.24, 139.34, 137.27, 129.73, 129.55, 129.10, 128.65, 128.14, 126.26, 123.58,
120.64, 120.40, 119.47, 116.16, 109.56, 117.66, 114.20, 110.06 (Fig. S7); HRMS (MALDI-TOF): m/z 371.1547 [[M
+H] %, calculated 371. 1548] (Fig. S8).

1.2.3. 3-(2-(9H-carbazol-9-yl) phenyl)-2,4-diphenylpentanedinitrile (DCN).
Compound DCN was prepared by following the synthetic procedure for compound Z-0Cz, but the difference is that
the amount of phenylacetonitrile added is 0. 53 mL (4.5mmol). The crude product was purified by column
chromatography (silica gel, CH,Cl,—petroleum ether, v/v = 1:10). A white solid was obtained. Yield: 75%. mp 161-
162°C. 'H NMR (500 MHz, DMSO) §/ppm= 8.35-8.21 (m, 3H), 7.88 (t, J=7.5, 1H), 7.72 (t, J=7.5, 1H), 7.44 (d, J=10.0,

1H), 7.36-7.28(m, 4H), 7.09(d, J=10.0, 2H), 6.98 (t, J=7.5, 2H), 6.88 (t, J=7.5, 4H), 6.52(d, J=5.0, 4H), 4.68(d, J=5.0,
2
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2H), 3.60(t, J=10.0, 1H) (Fig. S9); 3C NMR (100 MHz, DMSO) &/ppm= 141.33, 137.34, 130.34, 129.12, 126.27,
123.18, 119.88, 118.79, 110.37, 47.17, 41.35 (Fig. S10); HRMS (MALDI-TOF): m/z 487. 2053 [[M] *, calculated 487.
2048] (Fig. S11).
1.2.4. (Z)-3-(4-(9H-carbazol-9-yl) phenyl)-2-phenylacrylonitrile (Z-pCa).
Compound Z-pCa was prepared by following the synthetic procedure for compound Z-oCz. The crude product
was
purified by column chromatography (silica gel, CH,Cl,—petroleum ether, v/v = 1:10). A white solid was obtained.
Yield: 95%. mp 170-171.5°C. H NMR (500 MHz, DMSO) &/ppm= 8.28 (t, J=7.5, 4H), 8.21 (s, 1H), 7.85 (t, J=7.5,
4H),
7.59-7.48 (m, 7H), 7.34(t, J=7.5, 4H), 7.09(d, J=10.0, 2H), 6.98 (t, J=7.5, 2H), 6.88 (t, J=7.5, 4H), 6.52(d, J=5.0, 4H),
4.68(d, J=5.0, 2H), 3.60(t, J=10.0, 1H) (Fig. S12);13C NMR (100 MHz, DMSO) &/ppm= 142.38, 140.18, 139.12,
129.74, 126.92, 126.38, 123.53, 121.09, 120.98, 118.42, 110.96, 110.32 (Fig. S13); HRMS (MALDI-TOF): m/z
371.1547 [[M +H] *, calculated 371. 1548] (Fig. S14).
1.2.5.3-(9H-carbazol-9-yl) phenanthrene-9-carbonitrile (C-Ca).

Compound C-Ca was prepared by following the synthetic procedure for compound E-oCz. The crude product was

purified by column chromatography (silica gel, CH,Cl,—petroleum ether, v/v = 1:10). A white solid was obtained.
Yield: 6%. mp 265.0-266.0 °C. *H NMR (500 MHz, DMSO) §/ppm= 8.94 (s, 1H), 8.68 (d, J=5.0, 1H), 8.42-8.40 (m,

2H), 8.24-8.22 (m, 3H), 7.96(dd, J;=2.5, J,=2.5, 1H), 7.85-7.79(m, 2H), 7.57 (d, J=5.0, 2H), 7.48 (t, J=7.5, 2H), 7.39(t,

J=7.5, 2H) (Fig. S15); 3C NMR (100 MHz, DMSO) &/ppm= 140.71, 139.19, 131.35, 129.23, 128.60, 126.36, 123.84,

120.82, 120.60, 109.91, 109.59 (Fig. S16); HRMS (MALDI-TOF): m/z 369.1392 [[M +H] *, calculated 369. 1392] (Fig.

S17).

Preparation of light conversion films and blank films. In an oven-dried flask equipped with a mechanical stirrer,
polyvinyl chloride/(PABT) (4.95 g) and light conversion agent (0.05 g) were dissolved into 30 mL THF/(CH,Cl,).
The mixture was stirred for 12 h at room temperature. After that, the flask was placed into an ultrasonic
oscillator for 30 min to remove the bubbles in the mixture. Then the mixture was poured onto a prepared glass
plate/(adhesive tape) and paved rapidly with a glass rod. Finally, the film was put into a ventilated cabinet until
the THF/(CH,Cl,) was volatilized completely, and light conversion films of 1% (mass fraction) were obtained. The
blank films are prepared by following the procedure for light conversion films, but without the addition of light

conversion agent.



91 Table S1 Absorption and emission maxima of Z-oCa, E-oCa, Z-pCa and C-Ca in various
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92 solvents.
Z-oCa E-oCa Z-PCa C-Ca

Aabs Aem (P %) Aabs Aem (P %) Aabs Aem (P %) Aabs Aem (P %)
n-Hexane 314 422(0.19) 316 423 (0.85) 364 400(0.23) 362 395(0.98)
Toluene 315 466 (8.60) 318 467 (14.53) 366 433(6.92) 364 405 (20.66)
CH,CL, 316 506 (14.75) 319 504 (4.44) 359 454 (14.50) 356 451 (19.96)
THF 316 494 (19.57) 320 506 (17.50) 355 482(15.61) 353  438(18.62)
DMSO 314 536(1.92) 321 538 (8.54) 361 517(5.90) 353 462 (7.70)

93 A,y represents absorption maxima, Aem represents emission maxima, @ represents fluorescence quantum yield.

94 Table S2 Emission maxima of Z-oCa, E-oCa, Z-pCa and C-Ca in different solid-states and

95 PVC doped films.

96
97
98
99
100
101
102

103

Z-oCa E-oCa Z-pCa C-Ca
Ac 456 450 475 433
Ag 448 446 469
As 452 451 467
An 455 445 461
Am 454 455 457 449
ANy -8 -4 -6
AA, -4 -1 -8
Ahs -1 -5 -14
Al -2 5 -18

A represents emission maxima; c, g, f, h and m represent crystal, ground, fuming, annealed and film in turn.

DNy = A-Ag; DAy = A-Ag DA3 = Ac-Ap; DAy = Ac-An.

Table S3 The photosynthetic photon flux density (PFD) of the bank and C-Ca film in

different wavelength bands

Wavelength band

Blank film
PFD

(umol/(mZ.s))

C-Ca film
PFD

(umol/(mZ.s))

(380~400nm )
(400~500nm )
(500~600nm )
(600~700nm )
(700~780nm )

31.70

424.42
588.90
637.76
457.08

18.52

637.20
796.00
858.00
615.73
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104 Table S4 Percentages of different wavelength bands among the whole waveband for

105
106

107

108
109

110
111
112
113

114

115

the bank and C-Ca film.
Wavelength band  Blank film C-Ca film
Percentage Percentage
(380~400nm) 2.19% 0.93%
(400~500nm) 25.31% 27.76%
(500~600nm) 29.05% 28.60%
(600~700nm) 26.67% 26.07%
(700~780nm) 16.78% 16.46%
LM”’J'L‘“‘”"IWV‘\M‘-M—" E.LL_.MJ AM LA
E Fuming _% Fuming i-é |
A A Grinding h Grinding '.\‘_»_.JUU\N\JL,LW?:J‘_._
Fig S1 XRD spectra of Z-oCa, E-oCa and Z-pCa in different solid states.
= — ® — oo
Bt 4000 Z-pCa 6h
% " % 1000 < ;é :::::
o T T T :“::_\‘——' — e ] T
Fig S2 The fluorescence spectra of Z-oCa, E-oCa and Z-pCa in PVC films by 150 W

high-pressure mercury lamp emitting a near-UV radiation of 365 nm wavelength for
6h.
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121 Fig S4. 3C NMR (125 MHz) spectrum of Z-oCa in CDCls.

122

6E+08

6E+08

SE+08

F4E+08

r4E+08

r4E+08

3E+08

2E+08

2E+08

2E+08

r 1E+08

SE+07

r-5E+07



Journal of Materials Chemistry C

-2 126 (0.718}

100 aT1.1838

rm4z
3721567

1 773249

b 723775

ITAAEI0
| [

1 ! 1 70.2907
365.1925

WETAB41 | 3692004
368,2850

- 3752025

]
1843412 FEMT2 _

"

772515

!

I7H.2048

1: TOF M5 ES+
B2Te4

I i
3793015 ATA.E151

T e S

4 ava

123
124 Fig S5. MALDI/TOF MS spectrum of compound Z-oCa.
125

5.32

'
378

TR e
3l 350

F2E+09
r 1E+09
r 1E+09
r 1E+09
r 1E+09
r IE+09
r9E+08
r 8E+08
r 7E+08
r 6E+08
r SE+08
r4E+08
r 3E+08
r2E+08

r IE+08

r-1E+08

5.5 5.0 4.0 35 3.0 2.5

45
f1 (ppm)

126

127 Fig S6. *H NMR (500 MHz) spectrum of E-oCa in CDCls.

128



Journal of Materials Chemistry C

< < NnoO X >0 o
TSN cowe 28 o 2888 oo | 1E+09
T AN — —~ =3 I NN S
= = = — ~ o~~~ S
SN T I e I
F 9E+08
+ 8E+08
N
r 7E+08
! N CM
F 6E+08
F5E+08
F4E+08
F3E+08
F2E+08
u +1E+08
Hi I ' N
F-1E+08
T T T T T T T T T T T T T T T T
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
fl (ppm)
129 ”

130 Fig S7. 3C NMR (125 MHz) spectrum of E-oCa in CDCls.
131
132

133



Journal of Materials Chemistry C

1-1125 (0.712) 1: TOF MS ES+
100- 371.1547 4 84eb

.\CN

ES
370.1472
372.1577
-
428.0823
2790936 . 338.3418 354.2855 3931371 4063292 430.0783
: 315_{3202 355.2877 407.3319 469.1083

U 125?9107I i |2|9|3I1??|5/|298|34|70| 1 T 1 T |II“III L] |/ 1 T lI 1 ) I| I.I I/I T 1 T |IIﬁSISIBITSSI 1 T 1 I\ll I‘isz-:‘O‘isl I§D?:?TI41 Z
260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450 460 470 480 490 500

134
135 Fig $S8. MALDI/TOF MS spectrum of compound E-oCa.

136



Journal of Materials Chemistry C

F6E+08

rSE+08

r4E+08

7 L
M - O 4E+08
H4E+08
CH

O L 3E+08

2E+08
F2E+08
r2E+08
- 1E+08

rSE+07

A [ L L L
FEE T T
65

1.1
4,14

r-5SE+07

o < o
T T T T T T T T T T T T T T T T T

8.5 8. 7.5 7.0 6.0 5.5 5.0 4.5 4.0 35 3.0 2.5 2.0 1.5 1.0 0.5 0.0

T
e o
0 ' fl
1 3 7 (ppm)

138 Fig $9. *H NMR (500 MHz) spectrum of DCN in DMSO.

139

77.28
77.23
77.02
76.77

r8E+08

—141.33
—137.34
—110.37
—47.17
—41.35
—1.03

r 7E+08
6E+08
- 6E+08
- 6E+08

rSE+08

C 1)
N e F4E+08

4E+08
o CN
@ F4E+08

3E+08
2E+08
2E+08
2E+08

r 1E+08

bl l]‘ ‘ l .1 l | | SE+07

r-5E+07

T T T T
140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
£l (ppm)

140

141 Fig $10. 3C NMR (125 MHz) spectrum of DCN in DMSO.

10



Journal of Materials Chemistry C

E-CLZA2 BT (0803) 1: TOE ME ES-
180 4BE 21 37006
™
4272083
4 2164
1 i 1 ] 40,2123 1 ! | 1
= Bl —sagm,_ swmpserie | | Lo SS3Cwecny s sessgo
Atz o4 4f6 0 4m 0 4B0 0 4B2 0 aB4 0 4B6& 4B 490 452 4854 0 456 498 A0 sO2 0 MM
142
143 Fig S11. MALDI/TOF MS spectrum of compound DCN.
144
O =W — Q< OO O — < 0 <t =l = <t < — oS < O N ool \O WAl O
A=SxxeoRAaITa= =0 = 3 M Sn Yoo R AdSq®BRE M
B R I S T S S S AN N S VS w“ < ) dal dad - ——Sdcoo o
e e | I —\ | e T FIEH
r9E+08
I 8E+08
N
O I 6E+08
S Cl I SE+08
r4E+08
I 3E+08
L 2E+08
L 1E+08
L -0
R S A
<+~ < N
T T T T T T T T T T T T T T T T T T T
9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 35 3.0 2.5 2.0 1.5 1.0 0.5 0.0
£l (ppm)
145 i

146 Fig $S12. 'H NMR (500 MHz) spectrum of Z-pCa in DMSO.

11



Journal of Materials Chemistry C

147
o0 00 A <+ N0 N DX O
A = =~ AN DSA T R en — <t~ — <t 00—
NS AR o eSSBS S NI NN S X0 Nn
<t 0 A AN~ — SoocoOoOPSAATD
e e Sttt T
N e e Y4 =
T T T T T T T T T T T T T T T
150 140 130 120 110 100 90 %? 70 60 50 40 30 20 10
m,
11123 (ppm)
149 Fig $13. 13C NMR (125 MHz) spectrum of Z-pCa in DMSO.
150
G-OZA-5 106 (D.75) 1: TOF MS ES+
100+ AT1.1847 5.20e5
3709473
|
AT 1878
206.2300
; ) 5 ; ! 2032973 ' f.
384,148 348 nsz mraa: 3882272 3663714 b i 3"-“73“‘5,“‘“3!“1]131 | mi20es 3983081 }anm i
345 350 355 360 385 370 375 360 385 390 185 400 405 410
151

152 Fig $14. MALDI/TOF MS spectrum of compound Z-pCa.
153

12

3E+08

2E+08

r2E+08

r2E+08

F2E+08

F2E+08

r 1E+08

r 1E+08

r 1E+08

r8E+07

r6E+07

F4E+07

F2E+07

r-2E+07



Journal of Materials Chemistry C

7.46
7.37
7.07

—6.49

/
\
t

—5.53
—532
—2.52
1.57
1.36
1.31
1.28
0.91
0.90
0.10
0.07
r\.na
0.02

:
T
/

100 9.5 9.0 8.5 80 75 70 6.5 6.0 5.5 5.0
154 £l (ppm)
155 Fig $15. 'H NMR (500 MHz) spectrum of C-Ca in CDCls.

156

77.02
76.77

71.27
77.22

/
v

%

CN

Ll

45 40 35 30 25 20 15 1.0 05

/'L03
—0.00

T T T T T T
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

157 f1 (ppm)

158 Fig $16. 13C NMR (125 MHz) spectrum of C-Ca in CDCl.

13

2E+08

2E+08

- 1E+08

r 1E+08

r 1E+08

r 1E+08

r 1E+08

r9E+07

r8E+07

r7E+07

~6E+07

rSE+07

4E+07

r3E+07

2E+07

r 1E+07

F-1E+07

- 3E+08

3E+08

F2E+08

F2E+08

2E+08

2E+08

r2E+08

r 1E+08

- 1E+08

r 1E+08

r8E+07

r6E+07

r4E+07

2E+07

r-2E+07



Journal of Materials Chemistry C

G-QZA-6 128 (1.179) AT (4) 1: TOF MS ES+
100, 369.1392 2.14e3

368.4294

e e R e,
159 100 150 200 250 ' 300 350 400 450 ' 500 | 550

160 Fig $S17. MALDI/TOF MS spectrum of compound C-Ca.

370.1850

T SR L e S [ e e e o MIZ
6bo " 6eo | 700 750 | GO0 ' @b 800 | gbo ' 4ooo |

161

162 Fig S18. Single crystal structure of compound DCN.
163

14



Journal of Materials Chemistry C

‘Jﬁ ..... @
164 N” TS— = 0 &5 60 50 ;.s“("m:.n 3s 3.0 0 1 10 0. 0o
165 Fig S19. TH NMR (500 MHz) spectrum of Z-pCa and E-pCa in CDCls.
166

15



