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Synthesis of 9-[(E)-2-phenylethenyl]anthracene and 9-[(E)-2-phenylethenyl]phenanthrene derivatives

Synthetic methods

9-[(E)-2-phenylethenyl]anthracene and 9-[(E)-2-phenylethenyl]phenanthrene derivatives were synthesized
via Heck coupling of 9-bromoanthracene or 9-bromophenanthrene with an appropriate styrene
derivative. As the obtained compounds were already described in the literature the structure of products
was confirmed solely by NMR analysis. '"H NMR spectra were recorded in DMS0-Ds or CDCl3 on
Advance IIl HD 400 MHz (Bruker) spectrometer. Chemical shifts are reported in parts per million (3) and
were referenced to residual protonated solvent peak (0 = 2.50 ppm for DMS0-Ds or & = 7.26 ppm for
CDCl3). All organic compounds, inorganic salts and solvents were analytically pure and used as
received. DMF was dried over molecular sieves.

Procedure for synthesis of 9-[(E)-2-phenylethenyljanthracene and 3-[(E)-2-phenyletheny||phenanthrene
derivatives

9-bromoanthracene or 9-bromophenanthrene (257 mg, 1.00 mmol), appropriate derivative of styrene
(1.20 mmol), triphenylphosphine (20 mg, 0.07 mmol), palladium(ll) acetate (18 mg, 0.08 mmol), potassium
carbonate (363 mg, 2.63 mmol) and dry DMF (5.0 cm?) were placed in the pressure vial under nitrogen.
The mixture was stirred and heated in temperature 100 °C for 24 h. After cooling water (20 cm?) was
added and resulting mixture was extracted with chloroform (3 x 15 cm?). Chloroform extracts were
combined, washed with water and brine, dried over anhydrous magnesium sulfate and concentrated
under vacuum. The oily residue was adsorbed on silica gel and purified by column chromatography on
silica gel using eluent gradient (hexanes—chloroform).
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Physicochemical data for studied 9-[(E)-2-phenylethenyl]anthracene and 9-[(E)-2-
phenylethenyl]phenanthrene derivatives

Structure

9-[(E)-2-phenylethenyl]lanthracene’-, ANT-H

™

Synthesized from 9-bromoanthracene (257 mg, 1.00 mmol) and styrene (0.125 mg,
1.20 mmol) in 83% yield.

'H NMR (400 MHz, CDCls) & [ppm]: 8.42 (s, 1H), 8.39 — 8.34 (m, 2H), 8.06 — 8.00
(m, 2H), 7.93 (dd, J = 16.5, 0.6 Hz, 1H), 7.72 — 7.67 (m, 2H), 7.53 — 7.42 (m, 6H),
7.37 (m, 1H), 6.96 (d, J=16.6 Hz, TH)

-(E)-

2-(4-cyanophenyl)ethenyl]anthracene®, ANT-CN

NS

(@]
=z

Synthesized from 9-bromoanthracene (257 mg, 1.00 mmol) and 4-cyanostyrene
(0.155 mg, 1.20 mmol) in 85% yield.

'H NMR (400 MHz, DMSO0) & [ppm]: 8.60 (s, 1H), 8.41 —8.29 (m, 3H), 8.12 (dd, J =
6.4, 3.4 Hz, 2H), 8.05-8.00 (m, 2H), 7.95-7.89 (m, 2H), 7.58 — 7.52 (m, 4H), 7.08 (d,
J=16.6 Hz, TH)

9-[(E)-2-[4-(methylsulfanyl)phenyl]ethenyllanthracene, ANT-SCH;

NS

/

Synthesized from 9-bromoanthracene (257 mg, 1.00 mmol) and 4-

(methylsulfanyl)styrene (0.180 mg, 1.20 mmol) in 96% vyield.

'H NMR (400 MHz, DMSO) & [ppm]: 8.58 (s, TH), 8.38 —8.30 (m, 2H), 8.13 — 8.04
(m, 3H), 7.80-7.74 (m, 2H), 7.56 — 7.50 (m, 4H), 7.39-7.34 (m, 2H), 6.94 (d, J = 16.6
Hz, 1H), 2.55 (s, 3H)

9-[(E)-2

-([1,1"-biphenyl]-4-yl)ethenyl]lanthracene, ANT-C¢Hs

NS

Synthesized from 9-bromoanthracene (257 mg, 1.00 mmol) and 4-phenylstyrene
(0.216 mg, 1.20 mmol) in 65% yield.

'H NMR (400 MHz, DMSO) & [ppm]: 8.61 (s, H), 8.43 — 8.36 (m, 2H), 8.21 (d, /=
16.6 Hz, 1H), 8.18 = 8.12 (m, 2H), 7.97 — 7.91 (m, 2H), 7.84 — 7.75 (m, 4H), 7.62 -
7.50 (m, 6H), 7.46 —7.39 (m, TH), 7.04 (d, J=16.6 Hz, TH).

9-[(E)-2-(4-methylphenyl)ethenyllanthracene®, ANT-CHs

™

Synthesized from 9-bromoanthracene (257 mg, 1.00 mmol) and 4-methylstyrene
(0.142 mg, 1.20 mmol) in 98% yield.

'H NMR (400 MHz, DMSQ) & [ppm]: 8.58 (s, TH), 8.39 — 8.32 (m, 2H), 8.16 — 8.10
(m, 2H), 8.06 (d, /= 16.6 Hz, 1H), 7.75 — 7.68 (m, 2H), 7.60 — 7.51 (m, 4H), 7.34 —
7.26 (m, 2H), 6.93 (d, /= 16.6 Hz, 1H), 2.39 (s, 3H).

-(4-methoxyphenyl)ethenyl]anthracene®, ANT-OCH;

Synthesized from 9-bromoanthracene (257 mg, 1.00 mmol) and 4-methoxystyrene
(0.161 mg, 1.20 mmol) in 97% yield.

'H NMR (400 MHz, DMSO0) & [ppm]: 8.57 (s, TH), 8.40 — 8.33 (m, 2H), 8.15 — 8.10
(m, 2H), 7.97 (d, /= 16.6 Hz, 1H), 7.79 — 7.74 (m, 2H), 7.59 — 7.52 (m, 4H), 7.08 -
7.02 (m, 2H), 6.92 (d, J=16.6 Hz, 1H), 3.84 (s, 3H).

G-fE)-22-pyridyllethenyljanthracend®, ANT-PYR

Synthesized from 9-bromoanthracene (257 mg, 1.00 mmol) and 2-vinylpyridine
(0.158 mg, 1.20 mmol) in 93% yield.

'H NMR (400 MHz, DMSQ) & [ppm]: 8.74 —8.69 (m, 1H), 8.62 (s, 1H), 8.57 (d, J/=
16.4 Hz, 1H), 8.38 — 8.32 (m, 2H), 8.17 — 8.11 (m, 2H), 7.92 — 7.86 (m, 1H), 7.80 —
7.74 (m, 1H), 7.60 — 7.54 (m, 4H), 7.38 (ddd, /= 7.5, 4.8, 1.0 Hz, 1H), 7.10 (d, J=

16.3 Hz, 1H).

9-l[E)-2-(4-chloraphenyllethenyljanthracene’, ANT-CI
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Synthesized from 9-bromoanthracene (257 mg, 1.00 mmol) and 4-chlorostyrene
(0.167 mg, 1.20 mmol) in 87% yield.

'H NMR (400 MHz, DMSO0) & [ppm]: 8.60 (s, TH), 8.38 — 8.32 (m, 2H), 8.21 — 8.10
(m, 3H), 7.90 — 7.84 (m, 2H), 7.61 — 7.48 (m, 6H), 6.99 (d, J/=16.6 Hz, TH).

G-[E)-2-(4-fluorophenyljethenyljanthracene, ANT-F

n

Synthesized from 9-bromoanthracene (257 mg, 1.00 mmol) and 4-fluorostyrene
(0.146 mg, 1.20 mmol) in 60% yield.

'H NMR (400 MHz, DMSO0) & [ppm]: 8.60 (s, TH), 8.39 — 8.33 (m, 2H), 8.16 — 8.06
(m, 3H), 7.93 — 7.86 (m, 2H), 7.59 — 7.53 (m, 4H), 7.34 = 7.29 (m, 2H), 6.99 (d, /=
16.6 Hz, TH).

G-[(E)-2-phenylethenyl] phenanthrene®, FEN-H

Synthesized from 9-bromophenanthrene (257 mg, 1.00 mmol) and styrene (0.125
mg, 1.20 mmol) in 80% yield.

'H NMR (400 MHz, CDCl3) 3 [ppm]: 8.78 — 8.74 (m, 1H), 8.71 — 8.66 (m, 1H), 8.30
—8.25(m, 1H), 7.98 (s, TH), 7.95 - 7.91 (m, 1H), 7.89 (d, /= 159 Hz, 1H), 7.74 -
7.58 (m, 6H), 7.47 —7.40 (m, 2H), 7.36 = 7.31 (m, 1H), 7.24 (d, J= 159 Hz, TH).

G-[[E)-2-(4-cyanaphenyljethenyljphenanthrene, FEN-CN

Synthesized from 9-bromophenanthrene (257 mg, 1.00 mmol) and 4-cyanostyrene
(0.155 mg, 1.20 mmol) in 90% yield.

"H NMR (400 MHz, DMSO0) & [ppm]: 8.95 - 8.88 (m, 1H), 8.87 —8.80 (m, TH), 8.52
—8.46 (m, 1H), 8.32 (dd, /= 16.0, 6.0 Hz, 1H), 8.28 —8.23 (m, 1H), 8.09 —7.99 (m,
3H), 7.93 — 7.86 (m, 2H), 7.81 — 7.64 (m, 4H), 7.48 (dd, /= 16.0, 5.8 Hz, 1H).

G-[E)-2-[4-(methylsulfanyllphenyljethenyljphenanthrene, FEN-SCHs

O

Synthesized from 9-bromophenanthrene (257 mg, 1.00 mmol) and 4-

(methylsulfanyl)styrene (0.180 mg, 1.20 mmol) in 96% yield.

'H NMR (400 MHz, DMSO0) 8 [ppm]: 8.93 — 8.87 (m, 1H), 8.85 — 8.79 (m, 1H), 8.49
—8.43 (m, 1H), 8.19 (s, 1H), 8.10 — 8.02 (m, 2H), 7.79 — 7.72 (m, 4H), 7.71 - 7.65
(m, 2H), 7.40 —7.30 (m, 3H), 2.54 (s, 3H).

G[E)-2-(7, 1 “biphenyl]-4-yllethenyljphenanthrene, FEN-CsHs

=~

Synthesized from 9-bromoanthracene (257 mg, 1.00 mmol) and 4-phenylstyrene
(0.216 mg, 1.20 mmol) in 61% yield.

'H NMR (400 MHz, DMSO0) 8 [ppm]: 8.97 — 8.90 (m, 1H), 8.89 — 8.81 (m, 1H), 8.55
—8.47 (m, 1H), 8.24 (s, TH), 8.17 (d, /= 16.0 Hz, TH), 8.11 — 8.04 (m, 1H), 7.96 —
7.89 (m, 2H), 7.80 — 7.66 (m, 8H), 7.54 — 7.37 (m, 4H).

G-[E)-2-(4-methylphenyllethenyljphenanthrene, FEN-CHs

Synthesized from 9-bromophenanthrene (257 mg, 1.00 mmol) and 4-methylstyrene
(0.142 mg, 1.20 mmol) in 87% vyield.

'H NMR (400 MHz, DMSO0) 8 [ppm]: 8.94 — 8.89 (m, 1H), 8.85 — 8.80 (m, 1H), 8.49
—8.42 (m, 1H), 8.18 (s, TH), 8.08 — 8.00 (m, 2H), 7.79 — 7.64 (m, 6H), 7.36 (d, /=
16.0 Hz, 1H), 7.30 = 7.24 (m, 2H), 2.37 (s, 3H).

G-/[E)-2-(4-methoxyphenylethenyljohenanthrene®, FEN-OCH3

/
(O

Synthesized from 9-bromophenanthrene (257 mg, 1.00 mmol) and 4-

methoxystyrene (0.161 mg, 1.20 mmol) in 96% yield.

'H NMR (400 MHz, DMSO) & [ppm]: 8.93 — 8.87 (m, 1H), 8.85 — 8.80 (m, 1H), 8.49
—8.43(m, 1H), 8.16 (s, 1H), 8.08 — 8.01 (m, 1H), 7.94 (d, /= 16.0 Hz, 1H), 7.79 -
7.72 (m, 4H), 7.71 — 7.63 (m, 2H), 7.34 (d, /= 16.0 Hz, 1H), 7.05 — 6.98 (m, 2H),
3.82 (s, 3H).

S5




SUPPLEMENTARY MATERIAL

G-[E)-2-(2-pyridyllethenyljphenantrene, FEN-PYR

Synthesized from 9-bromophenanthrene (257 mg, 1.00 mmol) and 2-vinylpyridine
(0.158 mg, 1.20 mmol) in 92% vield.

'H NMR (400 MHz, DMSO0) 8 [ppm]: 8.95 — 8.90 (m, 1H), 8.87 — 8.82 (m, 1H), 8.70
—8.65(m, 1H), 8.52 (d, /=15.8 Hz, 1H), 8.40 — 8.35 (m, 1H), 8.28 (s, TH), 8.11 —
8.06 (m, 1H), 7.90 — 7.83 (m, 1H), 7.81 — 7.74 (m, 3H), 7.74 — 7.66 (m, 2H), 7.48 (d,
J=15.7Hz, 1H), 7.34 (ddd, /=7.5,4.8, 1.2 Hz, 1H).

G-[E)-2-(4-chloraphenyljethenyljphenanthrene, FEN-CI

Synthesized from 9-bromophenanthrene (257 mg, 1.00 mmol) and 4-chlorostyrene
(0.167 mg, 1.20 mmol) in 65% vyield.

'H NMR (400 MHz, DMSO0) 8 [ppm]: 8.95 — 8.89 (m, 1H), 8.88 — 8.81 (m, 1H), 8.49
—8.44 (m, 1H), 8.21 (s, TH), 8.14 (d, /= 16.1 Hz, TH), 8.10 — 8.03 (m, 1H), 7.90 —
7.82 (m, 2H), 7.81 —7.64 (m, 4H), 7.54 = 7.47 (m, 2H), 7.40 (d, J=16.0 Hz, TH).

G-[[E)-2-(4-fluorophenyljethenyljphenanthrene, FEN-F

Synthesized from 9-bromophenanthrene (257 mg, 1.00 mmol) and 4-fluorostyrene
(0.146 mg, 1.20 mmol) in 45% yield.

'H NMR (400 MHz, DMSO) & [ppm]: 'H NMR (400 MHz, DMSO) & 8.94 — 8.90 (m,
TH), 8.87 —8.82 (m, 1H), 8.50 — 8.44 (m, 1H), 8.19 (s, TH), 8.11 — 8.04 (m, 3H), 7.92
—7.85(m, 2H), 7.83 = 7.67 (m, 5H), 7.40 (d, J/=16.1 Hz, 1H).
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NMR spectra of the synthesized compounds
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Figure S.1. "H NMR spectrum of 9-[(E)-2-phenylethenyl]anthracene, ANT-H
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Figure S.2. 'H NMR spectrum of 9-[(E)-2-(4-cyanophenyl)ethenyl]anthracene, ANT-CN
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Figure S.3. "H NMR spectrum of 9-[(E)-2-[4-(methylsulfanyl)phenyl]ethenyl]lanthracene, ANT-SCH3
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Figure S.4. "H NMR spectrum of 9-[(E)-2-([1,1"-biphenyl]-4-yl)ethenyl]anthracene, ANT-CsHs
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Figure S.5. "H NMR spectrum of 9-[(E)-2-(4-methylphenyl)ethenyl]anthracene, ANT-CHs
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Figure S.6. 'H NMR spectrum of 9-[(E)-2-(4-methoxyphenyl)ethenyl]anthracene, ANT-OCH;
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Figure S.7. "H NMR spectrum of G-/£)-2-(2-pyridyllethenylfanthracene, ANT-PYR
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Figure S.8. "H NMR spectrum of 9-/E)-2-(4-chlorgphenyllethenyljanthracens, ANT-CI
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Figure S.9. "H NMR spectrum of G-f£}-2-(4-fluoraphenyethenyljanthracene, ANT-F
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Figure S.10. "H NMR spectrum of G4/£)-2-phenyletheny!] phenanthrene, FEN-H
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Figure S.11. "H NMR spectrum of 9-/£)-2-(4-cyanophenylJethenyljphenanthrens, FEN-CN
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Figure S.12. "H NMR spectrum of G-/£)-2-/4-(methyisulfanyljohenyljethenyljohenanthrene, FEN-SCHs
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Figure S.16. "H NMR spectrum of 9-/£)-2-(Z-pyridylJethenyljphenanthrene, FEN-PYR

S14




SUPPLEMENTARY MATERIAL

738
N

- M O~ NOVL DO
QW TN—OBDWY
0 o 0000 0N PN
7 TAZTIR
. W,
|
|
[ 58 © S8 8 8 88
| @© o oW oo ~ ~ ~ ~
TRy T i YT T T
H ) \‘l’ I 'I
4 ja s b At g o P = kg
oo o coo o = o o
ag 2 222 Q3 /=
9.0 8.8 8.6 84 8.2 8.0 78 76 74
| Ju
7% A S M
2o ©ocoo-o9
P e NN -
10.0 95 9.0 85 8.0 75 7.0 6.5 6.0 55 50 45 4.0 35 30 25 20 15 1.0 05 00
chemical shift [ppm]
Figure S.17. ™H NMR spectrum of G4/£)-2-(4-chloraphenyljethenyljphenanthrens, FEN-CI
om OO T o © OQ / O f
o m SO @~ @
W o 0000 MM B~
W O ERARY
| W,
|‘l
f 88 g 2 3 8 3
[ 7T TOTT7T0 T
[
[
A VA
TR 5 LB el 1 I
oo o oo o o o
g = - o o0 —
T T T T T T T T
8.8 86 84 82 8.0 78 76 74
A JJU
4 Cabal -2l
o o©oocoo N
- ——may
10.0 95 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 50 45 40 35 30 25 20 15 10 05 00
chemical shift [ppm]
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Structures of used commercial compounds
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Figure S.19. Structures of used commercial compounds.
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Cyclic voltammetry for oxidation and reduction processes in acetonitrile
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Figure S.20. Cyclic voltammetry of the oxidation process Figure S.21. Cyclic voltammetry of the reduction process for
for the compound ANT-H in acetonitrile. the compound ANT-H in acetonitrile.
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Figure S.22. Cyclic voltammetry of the oxidation process Figure S.23. Cyclic voltammetry of the reduction process for
for the compound ANT-CN in acetonitrile. the compound ANT-CN in acetonitrile.

10

O~ g
11427

0]
51 O ANT-SCHz f/—/_’_—

5 4

I [pA]
I [uA]

-10

-15

-20

Ek1/2

-25

T T T -30
0 300 600 900 -2200 -1650 -1100 -550 0
E[mV] E[mV]

Figure S.24. Cyclic voltammetry of the oxidation process Figure S.25. Cyclic voltammetry of the reduction process for
for thecompound ANT-SCH;s in acetonitrile. the compound ANT- SCHs in acetonitrile.
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Figure S.26. Cyclic voltammetry of the oxidation process Figure S.27. Cyclic voltammetry of the reduction process for
for the compound ANT-CgHs in acetonitrile. the compound ANT- CgHs in acetonitrile.
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Figure S.28. Cyclic voltammetry of the oxidation process Figure S.29. Cyclic voltammetry of the reduction process for
for the compound ANT-CHjs in acetonitrile. the compound ANT- CHs in acetonitrile.
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Figure S.30. Cyclic voltammetry of the oxidation process Figure S.31. Cyclic voltammetry of the reduction process for
for the compound ANT-OCH; in acetonitrile. the compound ANT- OCHs in acetonitrile.
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Figure S.32. Cyclic voltammetry of the oxidation process

Figure S.34. Cyclic voltammetry of the oxidation process
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Figure S.36. Cyclic voltammetry of the oxidation process
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Figure S.35. Cyclic voltammetry of the reduction pracess for

Figure S.37. Cyclic voltammetry of the reduction process for
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Figure S.38. Cyclic voltammetry of the oxidation process Figure S.39. Cyclic voltammetry of the reduction pracess for
for the compound FEN-H in acetonitrile. the compound FEN-H in acetonitrile.
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Figure S.40. Cyclic voltammetry of the oxidation process Figure S.41. Cyclic voltammetry of the reduction pracess for
for the compound FEN-CN in acetonitrile. the compound FEN-CN in acetonitrile.
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Figure S.42. Cyclic voltammetry of the oxidation process Figure S.43. Cyclic voltammetry of the reduction process for
for the compound FEN-SCHs in acetonitrile. the compound FEN-SCHs in acetonitrile.
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Figure S.44. Cyclic voltammetry of the oxidation process

for the compound FEN-CgHs in acetonitrile.
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Figure S.46. Cyclic voltammetry of the oxidation process
for the compound FEN-CHs in acetonitrile.
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Figure S.48. Cyclic voltammetry of the oxidation process
for the compound FEN-OCH;s in acetonitrile.
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Figure S.45. Cyclic voltammetry of the reduction pracess for
the compound FEN-CgHs in acetonitrile.
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Figure S.47. Cyclic voltammetry of the reduction process for
the compound FEN-CHs in acetonitrile.
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Figure S.49. Cyclic voltammetry of the reduction pracess for
the compound FEN-OCHjs in acetonitrile.
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Figure S.54. Cyclic voltammetry of the oxidation process

O~ r O
) renc

0 500 1000
E[mV]

1500

for the compound FEN-CI in acetonitrile.

0 400 800
E[mV]

1200

1600

for the compound FEN-F in acetonitrile.

Figure S.51. Cyclic voltammetry of the reduction pracess for

Figure S.53. Cyclic voltammetry of the reduction pracess for

Figure S.55. Cyclic voltammetry of the reduction process for
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Excitation and emission spectra for 9-{(E)-2 phenylethenyl]anthracene / 9-[(E)-2-
phenylethenyllphenanthrene derivatives in acetonitrile
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Figure S.56. Excitation and emission spectrum
for compound ANT-H in acetonitrile.
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Figure S.58. Excitation and emission spectrum
for compound ANT-SCHs in acetonitrile.
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Figure S.60. Excitation and emission spectrum
for compound ANT-CHs in acetonitrile.

['n"e] wnnoads uoissiwg ['n"e] wnnoads uoissiwg

['ne] wnnoads uoissiwg

1,0 | 1,0
s ]
< 08 J Excitation Emission 038 m
= 1 spectrum spectrum 3
I i o
5 ] \ / g
506 1 - 0,6 S
o 1%
n ©
504 ] 04 E
2 3
2 —_—
- :
0,2 A1 F 0,2
0,0 ] : = : : 0,0
200 300 400 500 600 700
Wavelength [nm]
Figure S.57. Excitation and emission spectrum
for compound ANT-CN in acetonitrile.
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Figure S.59. Excitation and emission spectrum
for compound ANT- CgHs in acetonitrile.

1,0 - L 1,0
—0,8 1 Excitation 08 m
3 spectrum Emission 3
S, spectrum g
E \ :
506 - L 0,6 S
g 2
o 8
504 1 04 g
© —
= »
o c
doz2 - L 0,2

0,0 1 ‘ ‘ ‘ 0,0

250 350 450 550 650

Wavelength [nm]

Figure S.61. Excitation and emission spectrum
for compound ANT-OCH;z in acetonitrile.
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Figure S.62. Excitation and emission spectrum
for compound ANT-PYR in acetonitrile.
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Figure S.64. Excitation and emission spectrum
for compound ANT-F in acetonitrile.
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Figure S.66. Excitation and emission spectrum
for compound FEN-CN in acetonitrile.
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Figure S.63. Excitation and emission spectrum

for compound ANT-CI in acetonitrile.
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Figure S.65. Excitation and emission spectrum

for compound FEN-H in acetonitrile.
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Figure S.67. Excitation and emission spectrum

for compound FEN-SCH; in acetonitrile.
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Figure S.68. Excitation and emission spectrum
for compound FEN-CgHs in acetonitrile.
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Figure S.70. Excitation and emission spectrum
for compound FEN-OCHs in acetonitrile.
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Figure S.72. Excitation and emission spectrum

for compound FEN-CI in acetonitrile.
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Figure S.69. Excitation and emission spectrum

for compound FEN-CHs in acetonitrile.
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Figure S.71. Excitation and emission spectrum

for compound FEN-PYR in acetonitrile.
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Figure S.73. Excitation and emission spectrum

for compound FEN-F in acetonitrile.
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Fluorescence quenching of investigated 9-[(E)-2 phenylethenyl]anthracene / 9-[(E)-2-
phenylethenyl]phenanthrene derivatives with SpeedCure 938 with Stern-Volmer correlation
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Figure S.74. Fluorescence quenching of compound
ANT-H using SpeedCure 938 iodonium salt
in acetonitrile.
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Figure S.76. Fluorescence quenching of compound
ANT-SCH; using SpeedCure 938 iodonium salt
in acetonitrile.
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Figure S.78. Fluorescence quenching of compound
ANT-CeHs using SpeedCure 938 iodonium salt
in acetonitrile.
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Figure S.75. Stern-Volmer correlation for compound
ANT-H in the presence of SpeedCure 938 iodonium salt

as a quencher.
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Figure S.77. Stern-Volmer correlation for compound

ANT-SCHs in the presence of SpeedCure 938 iodonium salt

as a quencher.
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Figure S.79. Stern-Volmer correlation for compound

ANT-CeHs in the presence of SpeedCure 938 iodonium salt

as a quencher.
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Figure S.80. Fluorescence quenching of compound
ANT-CHs using SpeedCure 938 iodonium salt
in acetonitrile.
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Figure S.82. Fluorescence quenching of compound
ANT-0CHs using SpeedCure 938 iodonium salt
in acetonitrile.
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Figure S.84. Fluorescence quenching of compound
ANT-PYR using SpeedCure 938 iodonium salt
in acetonitrile.
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Figure S.81. Stern-Volmer correlation for compound

ANT-CHs in the presence of SpeedCure 938 iodonium salt
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Figure S.83. Stern-Volmer correlation for compound
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Figure S.85. Stern-Volmer correlation for compound
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Figure S.86. Fluorescence quenching of compound
ANT-Clusing SpeedCure 938 iodonium salt

in acetonitrile.
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Figure S.88. Fluorescence quenching of compound
ANT-Fusing SpeedCure 938 iodonium salt
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Figure S.90. Fluorescence quenching of compound
FEN-H using SpeedCure 938 iodonium salt

in acetonitrile.
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Figure S.87. Stern-Volmer correlation for compound
ANT-Cl in the presence of SpeedCure 938 iodonium salt

as a quencher.
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Figure S.89. Stern-Volmer correlation for compound
ANT-F in the presence of SpeedCure 938 iodonium salt

as a quencher.
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Figure S.91. Stern-Volmer correlation for compound
FEN-H in the presence of SpeedCure 938 iodonium salt
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Figure S.92. Fluorescence quenching of compound
FEN-CN using SpeedCure 938 iodonium salt
in acetonitrile.
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Figure S.94. Fluorescence quenching of compound
FEN-SCHs using SpeedCure 938 iodonium salt
in acetonitrile.
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Figure S.96. Fluorescence quenching of compound
FEN-CgHs using SpeedCure 938 iodonium salt
in acetonitrile.
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Figure S.93. Stern-Volmer correlation for compound
FEN-CN in the presence of SpeedCure 938 iodonium salt
as a quencher.
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Figure S.95. Stern-Volmer correlation for compound

FEN-SCHs in the presence of SpeedCure 938 iodonium salt

as a quencher.
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Figure S.97. Stern-Volmer correlation for compound
FEN-CgHs in the presence of SpeedCure 938 iodonium salt
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Figure S.98. Fluorescence quenching of compound
FEN-CHs using SpeedCure 938 iodonium salt
in acetonitrile.
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Figure S.100. Fluorescence quenching of compound
FEN-OCH; using SpeedCure 938 iodonium salt
in acetonitrile.
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Figure S.102. Fluorescence guenching of compound
FEN-PYR using SpeedCure 938 iodonium salt
in acetonitrile.
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Figure S.99. Stern-Volmer correlation for compound
FEN-CHjs in the presence of SpeedCure 938 iodonium salt
as a quencher.
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Figure S.101. Stern-Volmer correlation for compound
FEN-OCHj in the presence of SpeedCure 938 iodonium salt
as a quencher.

30
25
y=90,601x+1,021
2,0 1 R?=0,9963
Ksv=90,601
= 151
=
1,0
05 A
0,0 ‘ . . ‘
0,000 0,003 0,006 0,009 0,012 0,015

[Speedcure 938] [mol/dm3]

Figure S.103. Stern-Volmer correlation for compound
FEN-PYR in the presence of SpeedCure 938 iodonium salt
as a quencher.
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Figure S.104. Fluorescence guenching of compound
FEN-Cl using SpeedCure 938 iodonium salt
in acetonitrile.
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Figure S.106. Fluorescence guenching of compound
FEN-F using SpeedCure 938 iodonium salt
in acetonitrile.
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Figure S.105. Stern-Volmer correlation for compound

FEN-CI in the presence of SpeedCure 938 iodonium salt

as a quencher.

10,0
8,0 §
6,0 ]
_ y=222,01x+0,8518
> R2=0,9748
Ksv= 222,01
4,0 4
=]
2,0 1 B
0,0 4 . ;
0,000 0,005 0,010 0,015

[Speedcure 938] [mol/dm3]
Figure S.107. Stern-Volmer correlation for compound
FEN-F in the presence of SpeedCure 938 iodonium salt
as a quencher.
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Investigation of the electron transfer mechanism between 8-{(4-2 phenylethenyllanthracene derivatives / 9-[(4-2-

phenylethenyl]phenanthrene derivatives and the iodonium salt SpeedCure 938

Based on emission and excitation measurements, which made it possible to determine the energy of singlet
states, and based on the determined oxidation potential it was possible to determine the Gibbs free energy. The

Rehm-Weller equation was used for this purpose:

AGet= F[on (D/D+) - Ered (A_/A)] - EOO - Zez/sam'”

Eox (D/D*) — oxidation potential of the photosensitizer (determined electrochemically)

Ered (A"/A) — electron acceptor reduction potential (electrochemically determined),

(-0.68 V value for diaryliodonium salt (vs. SCE))

Eoo— The singlet state energy of the photosensitizer determined from the excitation and emission spectra

Ze?/ga - interaction energy for the initially formed ion pair, negligible in polar solvents

Obtaining negative Gibbs free energy values confirmed the possibility of electron transfer between the 9-[(A-2-
phenylethenyllanthracene / 9-[(A-2-phenylethenyl]phenantrene derivatives in the excited state and the iodonium
salt in the ground state. Subsequently, fluorescence quenching of the tested compounds was performed using a
quencher as diphenyliodonium salt SpeedCure 938. It was observed that SpeedCure 938 causes a decrease in the
fluorescence intensity of the tested compounds. Based on the carried out measurements, Stern-Volmer Ksy
correlation was determined.

Due to the fluorescence quenching measurements performed, it was also possible to determine the electron
transfer rate constant between the photosensitizer in the excited state and the diphenyliodonium salt. The

electron transfer constant (kq) was determined from Stern-Volmer equation:

lo/I= 1 + Ksy [SpeedCure 938] = 1 + kqto [SpeedCure 938] 21

lo - fluorescence intensity of the photosensitizer (anthracene/phenanthrene derivatives) in the absence of
fluorescence quencher (SpeedCure 938 iodonium salt)
| - fluorescence intensity of the photosensitizer (anthracene/phenanthrene derivatives) in the presence of
fluorescence quencher (SpeedCure 938 iodonium salt)
To — excited-state lifetime of photosensitizer (anthracene/phenanthrene derivatives) in the absence of

fluorescence quencher (SpeedCure 938 iodonium salt)
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The final step in studying the mechanism was to determine the quantum vyield of electron transfer from the

excited state:

Kgy [SpeedCure 938]

det(S1) =
et(S1) 1 + Kgy [SpeedCure 938]
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Cationic photopolymerization of epoxy monomer CADE, UV-LED @365 nm

Figure S.108. FT-IR spectrum changes during cationic phatopolymerization of epoxy monomer CADE
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Figure S.109. Kinetic profiles obtained during the cationic photopolymerization of a CADE epoxy monomer for bimolecular photoinitiating
systems based on studied compounds and iodonium salt SpeedCure 938; radiation source - a diode emitting radiation at a wavelength
of 365 nm, (a) 9-{(E)}-2-phenylethenyllanthracene derivatives as photosensitizers, (b) 9-[(E)-2-phenylethenyl]phenantrene derivatives

as photosensitizers.

REFERENCE: 10D (1% w/w) and epoxy monomer CADE without photosensitizers.
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Cationic photopolymerization of epoxy monomer CADE, VIS-LED @405 nm
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Figure S.110. Kinetic profiles obtained during the cationic photopolymerization of a CADE epoxy monomer for bimolecular photoinitiating
systems based on 9-[€-2-phenylethenyl]anthracene derivatives as photosensitizers and iodonium salt SpeedCure 938; radiation source
- a diode emitting radiation at a wavelength of 405 nm.
REFERENCE: 10D (1% w/w) and epoxy monomer CADE without photosensitizers.
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Cationic photopolymerization of epoxy monomer CADE, Vis-LED @420 nm
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Figure S.111. Kinetic profiles obtained during the cationic photopolymerization of a CADE epoxy monomer for bimolecular photoinitiating
systems based on 9-[(E)-2-phenylethenyl]anthracene derivatives as photosensitizers and iodonium salt SpeedCure 938; radiation source
- a diode emitting radiation at a wavelength of 420 nm.

REFERENCE: 10D (1% w/w) and epoxy monomer CADE without photosensitizers.
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Free-radical photopolymerization of acrylate monomer TMPTA, UV-LED @365 nm
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Figure S.112. FT-IR spectrum changes during free-radical photopolymerization of acrylate monomer TMPTA
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Figure S.113. Kinetic profiles obtained during the radical photopolymerization of a TMPTA acrylate monomer for bimolecular photoinitiating
systems based on studied compounds and iodonium salt SpeedCure 938; radiation source - a diode emitting radiation
at a wavelength of 365 nm, (a) 9-[(E)-2-phenylethenyllanthracene derivatives as photosensitizers, (b) 9-[(E)-2-phenylethenyl]phenantrene

derivatives as photosensitizers.
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REFERENCE: 10D (1% w/w) and acrylate monomer TMPTA without photosensitizers.
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SUPPLEMENTARY MATERIAL

Free-radical photopolymerization of acrylate monomer TMPTA, Vis-LED @405 nm
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Figure S.114. Kinetic profiles obtained during the radical photopolymerization of a TMPTA acrylate monomer for bimolecular
photoinitiating systems based on studied compounds and iodonium salt SpeedCure 938; radiation source - a diode emitting radiation

at a wavelength of 365 nm, (a) 9-((E)-2-phenylethenyl]anthracene derivatives as photosensitizers, (b) 9-[(E)-2-phenylethenyllphenantrene
derivatives as photosensitizers.

REFERENCE: 10D (1% w/w) and acrylate monomer TMPTA without photosensitizers.
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Free-radical photopolymerization of acrylate monomer TMPTA, Vis-LED @420 nm
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Figure S.115. Kinetic profiles obtained during the radical photopolymerization of a TMPTA acrylate monomer for bimolecular
photoinitiating systems based on studied compounds and iodonium salt SpeedCure 938; radiation source - a diode emitting radiation
at a wavelength of 420 nm, (a) 9-[(E)-2-phenylethenyl]anthracene derivatives as photosensitizers, (b) 9-[(E)-2-phenylethenyl]phenantrene
derivatives as photosensitizers.

REFERENCE: 10D (1% w/w) and acrylate monomer TMPTA without photosensitizers.
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Figure S.116. Kinetic profiles obtained during the hybrid photopolymerization of CADE/TMPTA/M100 monomers for bimolecular
photoinitiating systems based on different 9-[(E)}-2-phenylethenyl]anthracene derivatives (ANT-SCHs, ANT-CgHs, ANT-CHs, ANT-CI)
and iodonium salt SpeedCure 938; radiation source - a diode emitting radiation at a wavelength of 365 nm (a) laminate condition,
thin layer; (b) air thin layer; (c) laminate condition, thick layer.
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Table 1. The values of acrylate and epoxy monomer conversion were obtained during hybrid photopolymerization using UV LED

@365 nm during different experimental conditions.

Light source: LED @365 nm

. Experimental . Monitoring Functional group conversion
Composition . Thickness
conditions wavelengths ANT-SCH; | ANT-CgHs | ANT-CH; | ANT-CI
L ’ EPOX at 790 cm” 32 30 2 29
1 m
aminate s ACRYLATE at 1,635 cm' 13 M 30 35
EPOX at 790 cm” 47 44 35 40
CADETMPTAIMIOD | o 25 7

(2/2/1 whwiw) ACRYLATE at 1,635 cm' 32 29 21 27
. 15 EPOX at 3,700 cm” 47 1 33 4

t , mm
Irnick fayer ACRYLATE at 6,165 cm' 60 54 83 47
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Hybrid polymerization (various nanofillers)
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Figure S.117. Kinetic profiles obtained during the hybrid photopolymerization of HEMA/BEDA monomers for bimolecular photoinitiating
systems based on different 9-[(E)-2-phenylethenyl]anthracene derivative (ANT-CHs) and iodonium salt SpeedCure 938; radiation source
- a diode emitting radiation at a wavelength of 405 nm (2.65 mW/cm?) (a) without nanofillers, (b) 3% Halloysite nanoclay, (c) 0,1 % TiO,
(d) 1% Zn0, (e) 1 % AlZnO.
REFERENCE: 10D (1% w/w) and acrylate monomer BEDA and methacrylate monomer HEMA (7/3) without photosensitizers.
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Figure S.118. Kinetic profiles obtained during the hybrid photopolymerization of HEMA/BEDA monomers for bimolecular photoinitiating
systems based on different 9-[(E)-2-phenylethenyl]anthracene derivative (ANT-CHs) and iodonium salt SpeedCure 938; radiation source
- a diode emitting radiation at a wavelength of 405 nm (26.50 mW/cm?) (a) without nanofillers, (b) 3% Halloysite nanoclay, (c) 0,1 %
TiOy, (d) 1 % Zn0, (e) 1 % AlZnO.

REFERENCE: 10D (1% w/w) and acrylate monomer BEDA and methacrylate monomer HEMA (7/3) without photosensitizers.
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3D printouts

ANT-H, 10D (0.1/1 w/w), CADE/TMPTA/M100 (2/2/1)

ANT-SCHs, 10D (0.1/1 w/w), CADE/TMPTA/M100 (2/2/1)

ANT-CsHs, 100 (0.7/1 w/w), CADE/TMPTA/M100 (2/2/1)

ANT-0CH;, 10D (0.1/1 w/w), CADE/TMPTA/M100 (2/2/1)
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SUPPLEMENTARY MATERIAL

ANY-PYR, 10D (0.1/1 w/w), CADE/TMPTA/M100 (2/2/7)

pr— '-‘k

N " "
e’ i

ANT-C/, 10D (0.1/1 w/w), CADE/TMPTA/M100 (2/2/1)

ANT-F, 10D (0.1/1 w/w), CADE/TMPTA/M100 (2/2/1)

Photo 1. Photographs of a 3D printout obtained from a hybrid (CADE/TMPTA/M100) composition based on different
9-[(E)-2-phenylethenyl]anthracene derivatives.
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