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1. Materials and experimental techniques

2-amingd-(4bromophemBphenybenzend,3dicarbonitrile for synthesis of all target compounds was
synthesized following published profHdurdessotherwise noted, all organic compounds, inorganic salts

and solvents were analytically pure and used asDétieiwed. dried over molecular sieves.

Structure and purity of obtained products were confirmed by highHiglddNGMRVIR spectra were

recorded in CRGF DMS@% on Bruker Advance 1ll 600 MHz spectrometer. Chemical shifts were reported in
parts per milliai) &nd referenced to residual protonated solver{7pzélppm for CBa@Iti=2.50 ppm for

DMS@s in THNMR spectra and 7t for CDSh 23CNMR spectra). Melting points beloiv@&0e

determined with capillary mpliimg apparatus and were uncorrected.

2. Synthetic procedures and physicochemical data of obtained compounds

2.1.2-amine4-phenyi6-(4-phenylphenyl)benzesig3dicarbonitrile derivatives

General procedure for Suzuki couplingahihe4-(4bromophenyip-phenylbenzenel, 3dicarbonitrile

NH> NH,
CN Pd(OOCCH,),, NG

CN
‘ R Na,CO, DMF ‘
T, e T a
Br i 110°C, 24 h ‘
R

2-amingd-(4bromophemBphenybenzend,3dicarbonitrile (150 mg, Gwdol), Pd(OOCELH15 mg,

0.07 mmolNaCQ 2M solution (3.0 mL), appropriate phenylboronic acid derivative (0.80 mmol) and DMF (4
mL) were placednder ni trogen in the pressure vial and h
mixture was treated wigh FL5 mL) and extracted withsCHCI T 15 mL) . Organi c exH
dried over anhydrous Mg®@d concentrated under wacuProducts were purified by column
chromatography (silica gelgCtaldwed by crystallization fronyig@hes mixture.

NC

Structure and purity of obtaindmine4-phenyi6-(4phenylphenyl)benzerde3dicarbonitrile
derivatives

Yiel d: 120 mg (81 %); m.p

TERPh1 1H NMR (600 MHz, GPLY.75i 7.72 (m, 2H), 7.7G.67 (m
2H), 7.66 7.63 (M, 2H), 762.59 (m, 2H), 7.,567.46 (m, 5H
7.421 7.38 (m, 1H), 6.@5 1H), 5.41 (s, 2H);

IC NMR (101 MHz, DM&®§4.2, 149.9, 1494, 141.1, 1
137.5, 136.4, 129.5, 129.2, 129.0, 128.7, 128.6, 128.C
126.8, 118.59, 116.1, 116.0, 94.0, 93.9

2-amined-phenyb-(4phenylphenyl) _
benzend,3dicarbonitrile purity (LC): >94%;
MS (ESI) m/z(%): 372 ([M+H]+, 100%).




TERPh2

MH2

2

2-amined-[4(4cyanophenyl)phesdyl]
phenybenzend,3dicarbonitrile

Yiel d: 100 mg (63 %); m.p
H NMR (400 MHz, DM38&P1i 7.90 (m, 6H), 7.83.77 (m

2H), 7.68 7.63 (m, 2H), 7:57.50 (m, 3H), 6:96.82 (m, 3H)

13C NMR (101 MHz, DM&®94.2, 149.9, 149.1, 143.6, 1
137.7, 137.4, 132.9, 129.5, 129.4, 128.7, 128.68, 127
118.8, 118.5, 116.0, 116.0, 110.5, 94.2, 93.9,;

purity (LC): >95%;
MS (ESI) m/z(%): 397 ([M+H]+, 100%),i BBIN]M 40%).

TERPRh3
MH,

2

2-amined-[4(4methoxyphenyl)phefyl]
phenybenzend,3dicarbonitrile

Yiel d: 110 mg (68 %); m.p
H NMR (600 MHz, GPLT.71i 7.67 (m, 2H), 7.67.64 (m
2H), 7.61 7.57 (m, 4H), 763.49 (m, 3H), 7.08.99 (m, 2H

6.94 (s, 1H), 5.40 (s, 2H), 3.87 (s, 3H);

1IC NMR (101 MHz, DM&®§9.3, 154.2, 149.8, 149.5, 1
137.5, 135.6, 131.4, 129.4, 129.2, 12867, 1289, 126.
118.4, 116.2, 116.1, 114.5, 93.9, 93.8;

purity (LC): >99%;
MS (ESI) m/z(%): 402 ([M+H]+, 100%).

TERPh4
NH

NC I CN
(e

2-amined-phenyb[4{4
(trifluoromethyl)phenyl]phenyl]beb&n
dicarbonitrile

Yield: 100 mg (57 %) ; m.p
IH NMR400 MHz, CRG17.771 7.74 (m, 6H), 7.73.70 (m
2H), 7.687.59 (m, 2H), 768.51 (m, 3H), 6.96 (s, 1H), 5.

2H);

1C NMR (101 MHz, DMS®)4.2, 149.9, 149.1, 143.2, 1
137.5, 137.4, 129.5, 129.4, 128.7, 128.6, 128.31 k),
127.6, 127.3, 125.9)(g,3.7 Hz), 124.3 J&; 271.9 Hz), 118
116.0, 116.0, 94.2, 93.9.;

purity (LC): >96%;
MS (ESI) m/z(%): 440 ([M+H]+, 90%), @26, ([B0%)
400 ([V2F H]+, 100%).

TERPHh5

NH,

2

2-amined-[4(4

methylsulfanylphenyl)phé&mphkenyl
benzend,3dicarbonitrile

Yield: 1200 mg (60 %); m.p
IH NMR (600 MHz, GBOMSOi 7.71i 7.69 (m, 2H), 7.67
7.65 (m, 2H), 716@.56 (m, 4H), 7.63.48 (m, 3H), 7.838.33

(m, 2H), 6.90 (s, 1H), 5.68 (s, 2H), 2.53 (s, 3H);

1IC NMR (101 MHz, DM&®§4.2, 149.9, 149.4, 140.5, 1
137.5, 136.2, 135.5, 129.5, 129.3, 12867, 1282, 126.
126.3, 118.5, 116.1, 116.0, 94.0, 93.8, 14.5,;

purity (LC): >95%;
MS (ESI) m/z(%): 419 ([M+H]+, 100%).




TERPh6
NH,

NC I CN
L,
2-amined-[4-(4fluorophenyl)phetyl]
phenybenzend,3dicarbonitrile

Yiel d: 100 mg (64 %); m.p
H NMR600 MHz, CR@1 7.70i 7.65 (m, 4H), 7.62.58 (m
4H), 7.587.49 (m, 3H), 7119.14 (m, 2H), 6.94 (s, 1H), 5.

2H);

1C NMR (101 MHz, DMB8QP2.2 (dJ = 245.1 Hz), 154
149.98, 149.3, 140.1, 137.5, 136.4, 135634, Hz), 129.
129.2, 128.9, 128.8, 128.7, 128.6, 126.8, 118.5, 1265
Hz), 115.9 (d= 21.4 Hz), 94.0, 93.9.

purity (LC): >97%;
MS (ESI) m/z(%): 390 ([M+H]+, 100%).

TERPh7

MNH

2

2-amined-[4(4methylphenyl)pheibyl]
phenybenzend,3dicarbonitrile

Yi el d: 100 mg (65 %); m.p
H NMR (400 MHz, GPLT.74i 7.70 (m, 2H), 7.68.64 (m
2H), 7.61 7.58 (m, 2H), 768.53 (m, 2H), 7.6Z.49 (m, 3H

7.31i 7.27 (m, 2H), 6.95 (s, 1H), 5.40 (s, 2H), 2.42 (s, 3+

13C NMR (101 MHz, GplL53.4, 150.2, 149.9, 142.7, 1
137.6, 137.3, 136.00.03 129.8, 129.1, 129.0, 128.6,
127.1, 120.2, 116.2, 116.1, 95.0, 94.9, 21.3.

purity (LC): >92%;
MS (ESI) m/z(%): 386 ([M+H]+, 100%).

'HNMRspectra of2-amine4-phenyié-(4phenylphenyl)benzerg3dicarbonitrile derivatives
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FigureS1 THNMR spectrunefmined-phenyb-(4-phenylphenyl)benzang&dicarbonitrile, TR 1.
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Figure S3:'HNMR spectrum 2aminel-[4(4methoxyphenyl)phefylhenybenzend,3dicarbonitrile,
TERPHh3.
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dicarbonitrile, TIPR4.
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Figure S6:HNMR spectrum2Zdmined-[4-(4fluorophenyl)pheBsihenybenzend,3dicarbonitrile, TER
Ph6.
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IICNMR spectra @&amine4-phenyi6-(4phenylphenyl)benzerig3dicarbonitrile derivatives
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Figure S8CNMR spectrunefmined-phenyb-(4phenylphenyl)benzdn@dicarbonitrile, TR 1.
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Figure S1013CNMR spectrum Bamined{4-(4methoxyphenyl)phefylhenybenzend,3dicarbonitrile,
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Figure S11:1:CNMR spectrum dramined-phenyb[4{4(trifluoromethyl)phenyl]phenyllbebhZne
dicarbonitrile, TIHER4.
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Figure S12ZCNMR spectrumefmined-[4-(4methylsulfanylphenyl)phémienybenzend,3
dicarbonitrile, TEERS5.
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TERPhH6.
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2 2. 2amine4-phenyi6-[4-[(E}styryl]phenyllbenzerk 3dicarbonitrile derivatives
General procedure for Suzuki couplingarhine4-(4bromophenyip-phenylbenzenel, 3dicarbonitrile

NH NH,
NC CN Pd(OOCCH,),, NC

CN
‘ R PPh,, K,CO,, DMF O
.
Br 100°C, 24 h P O
R

2-amingd-(4bromophemBphenybenzend,3dicarbonitrile (150 mg, 0.40 mmol), Pd({pQTRH, 0.03
mmol)triphenylphosphine (8 mg, 0.03 msidh (¥45 mgl.00 mmol), approprsiyeene derivative (1.20

mmol) and anhydrous DMF (2 mL) wereupldeeditrogen in the pressure vial and heated for 24 h at a
temperature of 100 AC. QR®@0smL)anhd ertgctechwitksCHEI é W@®s milr)
Organic extractene combined, dried over anhydrous 8gb&ncentrated under vacuum. Products were
purified by column chromatography (silica §duiield by crystallization from/lB*@hes mixture.

Structure and purity of obtainedr@ine4-phenyl6{4-[(B-styryl]phenyl]benzerk 3dicarbonitrile
derivatives

Yield: 100 mg (63 %); m.pe204

TERST1 1H NMR (400 MHz, DMB@)79i 7.74 (m, 2H), 7.70.62
(m, 6H), 7.577.51 (m, 3H), 7.42.36 (m, 4H), 7.82.27 (m
1H), 6.886.80 (M, 3H);

1C NMR (101 MHz, DM&0§4.2, 149.8, 149.4, 138.3, 1
136.8, 136.3, 129.9, 129.4, 129.0, 128.7, 128.7, 128.
1275, 126.7, 126.6, 118.4, 116.1, 116.0, 94.0, 93.8

2-amined-phenyb-{4{0+ _
styryl]phenyl]benzdngdicarbonitrile | purity (LC): >97%;
MS (ESI) m/z(%): 398 ([M+H]+, 100%).

Yiel d: 104 mg (59%); m. p.

1H NMR (400 MHz, DM8®@)30i 8.23 (m, 2H), 7.D4.89
(m, 2H), 7.877.80 (m, 2H), 7.73.69 (m, 2H), 767.51 (m
7H), 6.92 6.81 (m, 3H);

1I3C NMR (101 MHz, DM30H4.2, 149. 9, 149.2, 146.4, 1
137.5, 137.3, 132.3, 129.5, 129.2, 128.8, 128.6, 127
127.5,127.3,124.1, 118.4, 116.1, 116.0, 94.1, 93.8;

2-amined-[4[G-2-(4nitrophenyl)vinyl]phen , _ o
6-phenybenzend 3dicarbonitrile | PuUrity (LC): >99%;
MS (ESI) m/z(%): 441 K[M, 100%).

12



TERST3

2-amined-[4{(EY2-(4
cyanophenyl)vinyllphetghienyl
benzend,3dicarbonitrile

Yield: 120 mg (71%);,mpl 75 e C;

H NMR (400 MHz, DM8@)891 7.77 (m, 6H), 7.7¥.67
(m, 2H), 7.677.62 (m, 2H), 7.6§.52 (m, 4H), 7.48 J&
16.5 Hz, 1H), 6:86.81 (m, 3H);

13 NMR (101 MHz, DM%0H4.2, 149.9, 149.3, 141.6, 1
137.5, 137.1, 132.6, 131.3, 129.4, 129.1, 128.7, 128
127.3,127.2, 119.0, 118.4, 116.1, 116.0, 109.8, 94.1, ¢S

purity (LC): >90%;
MS (ESI) m/z(%): 423 ([M+H]+, 100%).

TERST4

2-amined-[4{(EY2-(4

methoxyphenyl)vinyl]phé&mtienyl
benzend,3dicarbonitrile

Yield: 82 mg (48%); m.p.
IH NMR (400 MHz, DMB®@)74i 7.69 (m, 2H), 7.68.62
(m, 4H), 7.607.56 (m, 2H), 7.66.50 (m, 3H), 7.34 Jd&
16.4 Hz, 1HY.18 (d]= 16.4 Hz, 1H), 7i06.94 (m, 2H), 6.

(s, 1H), 6.81 (s, 2H), 3.79 (s, 3H).

1C NMR (101 MHz, DM&@§9.2, 154.2, 149.8, 149.5, 1
137.5, 135.8, 129.6, 129.5, 129.4, 129.0, 128.7, 128
126.3, 125.2, 118.4, 116.2, 116.2, 938, 93.7, 55.2;

purity (LC): >98%;
MS (ESI) m/z(%): 428 ([M+H]+, 100%).

TERST5

2-amined{4{(EY2-(4
methylsulfanylphenyl)vinyl]ptgenyl
phenybenzend,3dicarbonitrile

Yield: 47 m@§%); m.238¢ C ;

IH NMR (400 MHz, DMB®@)77i 7.71 (m, 2H), 7.68.63
(m, 4H), 7.617.56 (m, 2H), 7.66.51 (m, 3H), 7.36 Jd;
16.4 Hz, 1H), 7.83.25 (m, 3H), 6.B%.81 (m, 3H), 2.50
3H);

1C NMR (101 MHz, DM&§4.2, 149.8, 149.4, 138.4, 1
137.5, 136.2, 133.5, 42929.4, 129.0, 128.7, B28.27.2
126.7, 126.5, 126.0, 118.4, 116.1, 116.1, 93.9, 93.8, 14

purity (LC): >99%;
MS (ESI) m/z(%): 444 ([M1B10%).

TERST-6

2-amined-[4{(EY2-(4

methylphenyl)vinyl]phegygtienyl
benzend,3dicarbonitrile

Yield: 114 m§QO@ %) ; m. p. 254 eC;

H NMR (400 MHz, DM8@)77i 7.71 (m, 2H), 7.69.63
(m, 4H), 7.577.50 (m, 5H), 7.36J&,16.5 Hz, 1H), 7.27J(
=16.5 Hz, 1H), 7i28.19 (m, 2H), 6.88.77 (m, 3H), 2.32

3H);

13 NMR (101 MHz, DM&@§4.2, 149.8, 149.4, 138.5, 1
137.4, 136.1, 134.1, 129.8, 129.4, 129.4, 129.0, 128
126.6, 126.5, 126.5, 118.4, 116.1, 116.1, 93.9, 93.8, 2C

purity (LC): >98%;
MS (ESI) m/z(%): 412 ([M+H]+, 100%).
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TERST-7
NH,

2-amined-[4{(EY2-(4
chlorophenyl)vinyllphefghenyl
benzend,3dicarbonitrile

Yiel d: 117 mg (68 %) ; m. ¢
H NMR (400 MHz, DM8@)79i 7.73 (m, 2H), 7.69.63
(m, 6H), 7.567.51 (m, 3H), 7.4§.43 (m, 2H), 7.41 J&

16.7 Hz, 1H), 7.36Jd,16.5 Hz, 1H), 6183.79 (m, 3H);

IIC NMR (101 MHz, DM&0§4.2, 149.9, 149.4, 138.0, 1
136.5, 135.8, 132.2, 129.4, 129.0, 128.7, 128.7, 128
128.4, 128.3, 126.8, 118.4, 116.1, 116.0, 94.0, 93.8

purityLC): >98%;
MS (ESI) m/z(%): 433 ([M+H]+, 100%).

TERSTS8
NH.,

ICN
s
F

2-amined-[4{(EY2-(4
fluorophenyl)vinyllphesphenyl
benzend,3dicarbonitrile

NC

Yiel d: 103 mg (62%); m.p.
IH NMR (400 MHz, DMB®@)79i 7.72 (m, 2H), 7.vZ.62
(m, 6H), 7.577.50 (m, 3H), 7.40J4,16.5 Hz, 1H), 7.30Q)(

= 16.5 Hz, 1H), 7i26.20 (m, 2H), 6:88.80 (m, 3H).

1C NMR (101 MHz, DMB@p1.8 (dJ = 245.2 Hz), 154
149.8, 149.4, 138.2, 137.5, 136.3, 13B4J® Hz), 129.
129.0, 128.7, 128.6, 128.6, 128.5, 12V42@, Hz), 126.
118.4, 116.1, 116.0, 115.54@1.6 Hz), 94.0, 93.8.;

purity (LC): 8%;
MS (ESI) m/z(%): 416 ([M+EH00%).

TERSTO

NH,
I CN
)
oK

2-amined-[4{(E}Y2-(4tert

NC

butoxyphenyl)vinyl]phedglienybenzene

1,3dicarbonitrile

Yiel d: 145 mg (77%); m.p.
H NMR (400 MHz, DM8@)75i1 7.70 (m, 2H), 7.677.63
(m, 4H), 7.587.51 (m, 6H), 7.35J¢,16.4 Hz, 1H), 7.22](
= 16.4 Hz, 1H), 7i08.98 (m, 2H), 6.86.80 (m, 3H), 1.32

9H).

1C NMR (101 MHz, DM&@g5.1, 154.2, 149.8, 149.5, 1
137.5, 136.0, 131.7, 129.5, 129.4, 129.0, 128.7, 128
126.4, 126.2, 123.7, 11868.21116.1, 93.9, 93.8, 78.3, 2¢

purity (LC): >99%;
MS (ESI) m/z(%): 470 ([M+H]+, 100%),i CHHGM, 63%).
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IHNMR spectra &aminod-phenyi6{4-[(E}styryl]phenyllbenzerk 3dicarbonitrilederivatives
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Figure S16:HNMR spectrum @& amined[4[(E}2-(4nitrophenyl)vinyl]phedyphenybenzend,3
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IICNMR spectra étamined-phenyl6[4-(E)styryl]phenyl]benzerk 3dicarbonitrile and derivatives
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Figure S243CNMR spectrunefmined-phenyb-{4{(E)styryl]phenyllbenzdn8dicarbonitrile, TEHRL.
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Figure S26:'HNMR spectrum @famined-[4[(E}2-(4cyanophenyl)vinyl]phekplienybenzend,3
dicarbonitrile, TIEH3.
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Figure S30:*CNMR spectrum @famined{4{(E}2-(4chlorophenyl)vinyllpheiglienybenzend,3
dicarbonitrile, TERE7.
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3. Grclic voltammetry curves showing oxidation and reduction proadszasiine4-phenyi6-
benzenel,3dicarbonitrile derivatives in acetonitrile

3.1.Cyclic voltammetry curves showing oxidation and reduction procésasine4-phenyt
6-(4phenylphenyl)benzee3dicarbonitrile derivatives in acetonitrile.
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Figure 85: Cyclic voltammogram curves of the Figure 86: Cyclic voltammogram curves of the
TERPh1 oxidation in acetonitrile. TERPh1reduction in acetonitrile.
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Figure 87: Cyclic voltammogram curves of the Figure 88 Cyclic voltammogram curves of the
TERPh2 oxidation in acetonitrile. TERPh2 reduction acetonitrile.
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Figure 80: Cyclic voltammogram curves of the
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Figure 84: Cyclic voltammogram curves of the
TERPhHS5 reduction in acetonitrile.
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3.2.Cyclic voltammetry curves showing oxidation and reduction proce&saniob4-phenyt
6-[4{(E)styryl]phenyl]benzerk 3dicarbonitrile and derivatives in acetonitrile.
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Figure 83: Cyclic voltammogram curves of the
TERST-3 oxidation in acetonitrile.
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4.ESR spin trapping experiments.

4.1 Examples dESR spin trapping (ESH) experiments for investigated-afiine4-phenyt
6-(4phenylphenyl)benzesig3dicarbonitrile derivatives in acetonitrile.
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4.2 Examples 0ESR spin trapping (ESH) experiments for investigated-afitne4-phenyi
6{4-{(E)styryl]phenyl]benzerk 3dicarbonitrile derivatives atetonitrile.
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5. Spectroscopic propertieexcitation and emissi@pectra.

5.1.Excitation and emissi@pectra for the determination of the excited singlet state energy for
investigated a?-amine4-phenyi6-(4phenylphenyl)benzefig3dicarbonitrile derivatives
acetonitrile.
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Figure S1: Excitation and emissipactra for the Figure $2: Excitation and emissipactra for the
determination of the excited singlet state energy f determination of the excited singlet state energy f
Ph1 derivative. Ph2 derivative.
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5.2.Excitation and emissi@pectra for the determination of the excited singlet state energy for
investigated a?-amine4-phenyi6{4-[(E)styryllphenyl]lbenzerk 3dicarbonitrile derivatives in
acetonitrile.
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Figure 82: Excitation and emisgpactra for the Figure 83: Excitation and emisspactra for the
determination of the excited singlet state energy f determination of the excited singlet state energy f
ST5 derivative. ST6 derivative.
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Figure 84: Excitation and emisspactra for the Figure 85: Excitation and emisspactra for the
determination of the excited singlet state energy f determination of the excited singlet state energy f
ST-7 derivative. ST-8 derivative.
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Figure 86: Excitation and emisspactra for the
determination of the excited singlet state energy f
ST9 derivative.

6.Fluorescence quenching experimemts iodonium andhianthreniunsalts

6.1.Fluorescence quenching wibldonium salt (IOBHB of investigate@-amine4-phenyi6-(4-
phenylphayl)benzend ,3dicarbonitrilederivativesandwith SterAVolmer correlation
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Figure 87: Fluorescence quenching ofAHER Figure 88 SterAVolmer plots for the fluorescen

quenching of TER1 byHIP Solvent acetonitrile.
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Figure 91: Fluorescence quenching ofAER
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Figure 90: Steravolmer plots for theorescence
guenching of TER2 byHIP Solvent acetonitrile

Figure 82: SterAVolmer plots for the fluorescen
guenching of TER7 byHIP Solvent acetonitrile.

6.2.Fluorescence quenching witldlonium salt (IOBHB of investigate@-amine4-phenyi6{4-
[(E}styryl]phenyllbenzerk 3dicarbonitrile derivativedSternVolmer correlation

Figure 93: Fluorescence quenching ofSER

Figure 84: SterAVolmer plots for the fluorescen
qguenching of TER-1 byHIP.Solvent acetonitrile.
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