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1. Instrumentation and materials

All chemicals were used as received unless noted otherwise. Dry and degassed solvents were obtained
using MBRAUN Solvent Purification System. All NMR spectra were collected with 500 MHz and
600 MHz Varian spectrometers. Chemical shifts (J, ppm) were determined with tetramethylsilane as the
internal reference. J values are given in Hz. All the mass spectra were obtained by atmospheric pressure
chemical ionization (APCI-MS) or electrospray ioniyation (ESI-MS). All melting points were measured
with an automated melting point apparatus. Chromatography was performed on silica gel (230-400
mesh).



2. Synthesis

Hexyl 4-formylbenzoate (S1)
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O\
K,COs
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0% “OH 16h
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95%

The compound was obtained according to previously reported procedure for a similar compound with
minor modifications.!

4-Formylbenzoic acid (2.00 g, 13.3 mmol, 1 equiv.), potassium carbonate (3.68 g, 26.6 mmol, 2 equiv.)
and 18-crown-6 (a single crystal) were added into a 250 mL Schlenk flask. The flask was evacuuated
and filled with argon three times. Dry and degassed DMF (40 mL) and 1-bromohexane (2.20 g, 1.86 mL,
13.3 mmol, 1 equiv.) were added, the flask was connected into a bubbler and flushed with argon. The
mixture was stirred at 70 °C for 16 hours. DMF was evaporated under reduced pressure and 30 mL of
water were added. The product was extracted 5 times with 30 mL of hexane and dried with sodium
sulfate. The solvent was evaporated and the liquid yellow product was dried in vacuum at room
temperature for one hour. Yield: 2.96 g (12.7 mmol, 95%).

)
TH NMR (600 MHz, CDCl;) “?'3: 10.11 (s, 1H), 8.20 (d, J = 8.2 Hz, 2H), 7.96 (d, J = 8.5 Hz, 2H),
4.36 (t,J= 6.7 Hz, 2H), 1.92 — 1.69 (m, 2H), 1.50 — 1.41 (m, 2H), 1.40 — 1.27 (m, 4H), 1.02 — 0.76 (t, J
=7.4 Hz, 3H).

Butyl 2-(4-(hydroxymethyl)phenyl)acetate (S2)
HO
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The compound was obtained according to previously reported procedure for a similar compound with

S2
90%

minor modifications.?

2-(4-(Hydroxymethyl)phenyl)acetic acid (3.50 g, 21.1 mmol, 1 equiv.), potassium carbonate (5.82 g,
42.1 mmol, 2 equiv.) and 18-crown-6 (a single crystal) were added into a 250 mL Schlenk flask. The
flask was evacuuated and filled with argon three times. Dry and degassed DMF (70 mL) and
1-bromobutane (2.89 g, 2.27 mL, 21.1 mmol, 1 equiv.) were added, the flask was connected into a



bubbler and flushed with argon. The mixture was stirred at 70 °C for 18 hours. DMF was evaporated
under reduced pressure and 70 mL of water were added. The product was extracted 5 times with 70 mL
of hexane/diethyl ether 1:1 and dried with sodium sulfate. The solvent was evaporated and the liquid
yellow product was dried in vacuum at room temperature for one hour. Yield: 4.23 g (19.2 mmol, 90%).

B
1H NMR (500 MHz, CDCL;) “°“'3:7.32(d,J=8.1 Hz, 2H), 7.27 (d, J = 8.1 Hz, 2H), 4.67 (s, 2H), 4.09
(t,J=6.7 Hz, 2H), 3.61 (s, 2H), 1.67 — 1.47 (m, 2H), 1.35 (h, J= 7.4 Hz, 2H), 0.91 (t, J = 7.4 Hz, 3H).

)
I3C NMR (151 MHz, CDCl;) ¢DCl3: 171.65, 139.67, 133.57, 129.43, 127.19, 65.05, 64.79, 41.11,
30.57, 19.05, 13.65.

HR MS (ESI+): calculated for C;3H;30;Na [M+Na]*: 245.1154; found 245.1159.

Butyl 2-(4-formylphenyl)acetate (S3)
HO. o

(COCl),
DMSO
Et3N
[ ———
O DCM 0
78 °C

N

S2 S3
96%

)

The compound was obtained according to the original procedure for Swern oxidation with minor
modifications.?

A 250 mL Schlenk flask was evacuuated and heated with a heatgun, then it was filled with argon. The
flask was again evacuuated and filled with argon three times. Dry, degassed DCM (55 mL) and oxalyl
chloride (2.57 g, 1.73 mL, 20.2 mmol, 1.1 equiv.) were added. The solution was cooled down to -78 °C
with a dry ice/isopropanol bath. Dry DMSO (3.45 g, 3.1 mL, 44.1 mmol, 2.4 equiv.) was added
dropwise. The solution was stirred for 10 minutes. S2 (4.08 g, 18.4 mmol, 1 equiv.) was separately
dissolved in dry and degassed DCM (18 mL) under argon. It was added into the reaction mixture
dropwise. After 15 minutes of stirring, dry triethylamine (9.30 g, 13 mL, 91.9 mmol, 5 equiv.) was
added and the cooling bath was removed. After one hour of stirring 50 mL of water was added. The
phases were separated and the water phase was extracted three times with 50 mL of DCM. The combined
organic phases were dried with magnesium sulfate. 50 mL of hexane were added. Dimethyl sulfide with
DCM were distilled out of the mixture. 50 mL of water and 20 mL of hexane were added. The phases
were separated and the water phase was extracted with 20 mL of hexane/diethyl ether 1:1 3 times. The
combined organic phases were dried with magnesium sulfate. The solvents were evaporated and the
liquid yellow product was dried in vacuum at room temperature for one hour. Yield: 3.87 g (17.6 mmol,
96%).

)
TH NMR (500 MHz, CDCl;) “?“3: 10.00 (s, 1H), 7.85 (d, J = 8.1 Hz, 2H), 7.46 (d, J = 8.0 Hz, 2H),
4.11 (t,J = 6.7 Hz, 2H), 3.70 (s, 2H), 1.69 — 1.57 (m, 2H), 1.34 (h, J = 7.4 Hz, 2H), 0.91 (t, J = 7.4 Hz,
3H).



13C NMR (126 MHz, CDCl;) CDCZ : 191.83, 170.65, 141.04, 135.34, 130.01, 65.09, 41.52, 30.53,
19.04, 13.63.

HR MS (APCI+): (ESI+): calculated for C13H;50; [M+H]*: 219.1021; found 219.1023.

et 1@
)Y Toluene N J
Acetic acid

50 °C
24 h

TAPPs were prepared according to preciously reported procedure with modified purification protocols
in order to assure sufficient purity of the products for UV/Vis spectroscopy.3

General procedure for the synthesis of TAPPs

The amine (2.13 mmol, 2 equiv.) and the aldehyde (2.13 mmol, 2 equiv.) were dissolved in a mixture of
toluene (1.7 mL) and acetic acid (1.7 mL) and stirred at 50 °C in an open 50 mL flask for one hour.
Iron(IIl) perchlorate (24 mg, 64 pmol, 0.06 equiv.) and butanedione (92 mg, 94 pl, 1.1 umol, 1 equiv.)
were added and the resulting dark solution was stirred at 50 °C in an open flask for 24 hours. The
purification procedures are described below for each TAPP individually.

Purification of 1
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16%
Prepared from 4-nitroaniline (295 mg) and S1 (500 mg).

The solvents were evaporated. 10 mL of diethyl ether were added, the precipitate was filtered and
washed with diethyl ether and acetonitrile. It was recrystallized from 27 mL of ethyl acetate. The red
product was dried in vacuum at 70 °C for 8 hours. Yield: 128 mg (170 umol, 16%).

B
'H NMR (500 MHz, CDCl;) “P¢3: 8.27 (d, J = 9.0 Hz, 4H), 7.97 (d, J = 8.5 Hz, 4H), 7.40 (d, J =
9.0 Hz, 4H), 7.28 (d, J = 8.5 Hz, 4H), 6.61 (s, 2H), 4.31 (t, J = 6.7 Hz, 4H), 1.92 — 1.68 (m, 4H), 1.44
(p,J = 7.2 Hz, 4H), 1.38 — 1.28 (m, 8H), 0.90 (t, J = 7.4 Hz, 6H).

o)
13C NMR (126 MHz, CDCL;) “P“'3: 166.14, 145.21, 144.68, 136.50, 136.03, 132.22, 129.94, 129.08,
127.82, 125.12, 124.86, 98.22, 65.32, 31.44, 28.67, 25.69, 22.53, 13.99.

HR MS (APCI+): calculated for C44H4sN,Og [M+H]": 757.3237; found 757.3226.

Melting point: 243.5 - 244.1 °C
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Prepared from 4-aminobenzonitrile (252 mg) and S1 (500 mg).

The solvents were evaporated. 10 mL of diethyl ether were added, the precipitate was filtered and
washed with diethyl ether and acetonitrile. The product was recrystallized from 26 mL of toluene. The
yellow product was dried in vacuum at 70 °C for 8 hours. Yield: 288 mg (401 umol, 38%).

B

TH NMR (600 MHz, CDCl;) 3. 7.95 (d, J = 8.3 Hz, 4H), 7.69 (d, J = 8.5 Hz, 4H), 7.36 (d, J =
8.5 Hz, 4H), 7.26 (d, J = 8.0 Hz, 4H), 6.56 (s, 2H), 4.31 (t, J = 6.7 Hz, 4H), 1.76 (p, J = 6.8 Hz, 4H),
1.44 (p, J= 7.0 Hz, 4H), 1.38 — 1.27 (m, 8H), 0.90 (t, J = 7.0 Hz, 6H).

o)
13C NMR (151 MHz, CDCL;) “P%3: 166.19, 143.09, 136.61, 135.81, 133.46, 132.19, 129.86, 128.91,
127.75, 125.21, 118.24, 109.60, 97.79, 65.29, 31.45, 28.67, 25.69, 22.53, 14.00.

HR MS (APCI+): calculated for C4sHysN,O4 [M+H]™: 717.3441; found 717.3442.
Melting point: 261.7 - 263.3 °C

Purification of 3

Ox 0N
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0
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19%
Prepared from 3-nitroaniline (295 mg) and S1 (500 mg).

The solvents were evaporated. 10 mL of diethyl ether were added, the precipitate was filtered and
washed with diethyl ether and acetonitrile. The product was recrystallized from 10 mL of acetonitrile.
The yellow product was dried in vacuum at 70 °C for 8 hours. Yield: 157 mg (207 umol, 19%).

o)
TH NMR (600 MHz, CDCl;) P¢3: 8.26 (t, J = 2.0 Hz, 2H), 8.15 (d, J = 8.2 Hz, 2H), 7.94 (d, J =
8.4 Hz, 4H), 7.54 (t, J = 8.1 Hz, 2H), 7.48 (d, J = 8.0 Hz, 2H), 7.28 (d, J = 8.4 Hz, 4H), 6.58 (s, 2H),
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430 (t, J = 6.7 Hz, 4H), 1.88 — 1.68 (m, 4H), 1.43 (p, J = 7.1 Hz, 4H), 1.38 — 1.26 (m, 8H), 0.90 (t, J =
7.4 Hz, 6H).

)
13C NMR (151 MHz, CDCl;) €DCl3: 166.21, 148.92, 140.59, 136.47, 136.00, 132.38, 131.06, 130.23,
129.89, 128.84, 127.77, 120.93, 119.51, 97.08, 65.26, 31.45, 28.66, 25.69, 22.53, 13.99.

HR MS (APCI+): calculated for C44H44N4,Og [M]*: 756.3159; found 756.3155.
Melting point: 178.7 - 179.1 °C
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Prepared from 4-aminobenzonitrile (252 mg) and S1 (500 mg).

The solvents were evaporated. 10 mL of diethyl ether were added, the precipitate was filtered and
washed with diethyl ether and acetonitrile. The product was recrystallized from 17 mL of acetonitrile.
The yellow product was dried in vacuum at 70 °C for 8 hours. Yield: 167 mg (233 umol, 22%).

)
TH NMR (600 MHz, CDCl;) “°“3:7.94 (d,J=28.5 Hz, 4H), 7.62 (s, 2H), 7.58 (d, J = 7.7 Hz, 2H), 7.50
(t, J=7.9 Hz, 2H), 7.44 (d, J = 9.0 Hz, 2H), 7.25 (d, J = 8.5 Hz, 4H), 6.53 (s, 2H), 431 (t, J = 6.7 Hz,
4H), 1.89 — 1.69 (m, 4H), 1.4 (p, J = 7.2 Hz, 4H), 1.39 — 1.27 (m, 8H), 0.90 (t, J = 7.4 Hz, 6H).

)
13C NMR (151 MHz, CDCl;) €DCl3: 166.22, 140.40, 136.48, 135.87, 132.39, 130.41, 129.87, 129.75,
129.63, 128.78, 128.00, 127.66, 117.87, 113.72, 96.87, 65.25, 31.45, 28.67, 25.70, 22.53, 14.00.

HR MS (APCI+): calculated for C4sH44N4O4 [M]*: 716.3363; found 716.3362.

Melting point: 173.9 - 174.6 °C
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Prepared from 4-methoxyaniline (263 mg) and S1 (500 mg).

The solvents were evaporated. 10 mL of acetonitrile were added, the precipitate was filtered and washed
with acetonitrile. The product was recrystallized from 15 mL of acetonitrile. The yellow product was

dried in vacuum at 70 °C for 8 hours. Yield: 205 mg (282 pmol, 26%).

0
IH NMR (500 MHz, CDCLy) “?“'3: 7.87 (d, J = 8.5 Hz, 4H), 7.26 (d, J = 8.5 Hz, 5H), 7.21 (d, J =
8.9 Hz, 4H), 6.92 (d, J = 8.9 Hz, 4H), 6.42 (s, 2H), 4.28 (t, J = 6.7 Hz, 4H), 3.84 (s, 6H), 1.74 (p, J =

6.8 Hz, 4H), 1.51 — 1.38 (m, 4H), 1.37 — 1.20 (m, 8H), 0.90 (t, /= 7.4 Hz, 6H).

)
13C NMR (126 MHz, CDCl;) €PCl3. 166.57, 157.93, 137.77, 135.74, 133.07, 132.79, 129.44, 127.60,

127.35, 126.66, 114.57, 94.80, 65.03, 55.48, 31.47, 28.71, 25.71, 22.54, 14.00.

HR MS (APCI+): calculated for C46Hs5N,Og [M+H]*: 727.3747; found 727.3746.

Melting point: 156.2 - 157.1 °C
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Prepared from 4-tert-butylaniline (318 mg, 340 pl) and S1 (500 mg).

The solvents were evaporated. 10 mL of diethyl ether were added, the precipitate was filtered and
washed with diethyl ether and acetonitrile. The product was recrystallized from 27 mL of ethyl acetate.

The yellow product was dried in vacuum at 70 °C for 8 hours. Yield: 343 mg (441 umol, 41%).



B
TH NMR (600 MHz, CDCly) “P¢3: 7.87 (d, J = 8.4 Hz, 4H), 7.39 (d, J = 8.5 Hz, 4H), 7.28 (d, J =
8.4 Hz, 4H), 7.20 (d, J = 8.4 Hz, 4H), 6.49 (s, 2H), 4.28 (t, J = 6.7 Hz, 4H), 1.74 (p, J = 6.8 Hz, 4H),
1.48 — 1.39 (m, 4H), 1.38 — 1.27 (m, 26H), 0.89 (t, J = 6.9 Hz, 6H).

o)
13C NMR (151 MHz, CDCL;) “P“%3: 166.63, 149.12, 137.90, 137.05, 135.52, 132.97, 129.40, 127.57,
127.40, 126.18, 124.74, 95.69, 65.03, 34.57, 31.45, 31.37, 28.69, 25.70, 22.53, 13.98.

HR MS (APCI+): calculated for Cs;Hg;N,O4 [M+H]™: 779.4788; found 779.4790.
Melting point: 223.1 — 223.6 °C

Purification of 7
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Prepared from 4-nitroaniline (294 mg) and S3 (469 mg).

The solvents were evaporated. 10 mL of methanol were added and the resulting precipitate was filtered
and washed with methanol. The product was purified by column chromatography on silica gel. The
eluent was toluene/ethyl acetate 99:1 to 19:1. The solvents were evaporated and the product was
recrystallized from a mixture of 13 mL of acetonitrile and 5 mL of methanol. It was recrystallized again
from a mixture of 5 mL of ethyl acetate and 10 mL of hexane. The yellow product was dried in vacuum
at 70 °C for 8 hours. Yield: 58.8 mg (80.7 umol, 7.6%).

1)
TH NMR (500 MHz, CDCl;) “?“3: 8.23 (d, J = 8.9 Hz, 4H), 7.38 (d, J = 8.9 Hz, 4H), 7.23 (d, J =
8.1 Hz, 4H), 7.17 (d, J = 8.0 Hz, 4H), 6.49 (s, 2H), 4.11 (t, /= 6.7 Hz, 4H), 3.61 (s, 4H), 1.72 — 1.49 (m,
4H), 1.36 (h, J = 7.4 Hz, 4H), 0.92 (t, J = 7.4 Hz, 6H).

)
13C NMR (126 MHz, CDCl;) €DCl3. 171.38, 145.04, 144.83, 136.08, 133.40, 131.27, 131.13, 129.64,
128.43, 124.92, 124.62, 97.42, 64.88, 41.01, 30.58, 19.06, 13.65.

HR MS (APCI+): calculated for C4o,H4N4Og [M+H]*: 729.2924; found 729.2927.

Melting point: 213.5 - 215.2 °C
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Prepared from 4-aminobenzonitrile (252 mg) and S3 (469 mg).

The solvents were evaporated. 10 mL of diethyl ether were added. The precipitate was filtered and
washed with diethyl ether and methanol. The product was recrystallized from a mixture of 9 mL of
acetonitrile and 10 mL of methanol. It was recrystallized again from a mixture of 9 mL of acetonitrile
and 13 mL of methanol. The pale product was dried in vacuum at 70 °C for 8 hours. Yield: 97.1 mg
(141 pmol, 13%).

B
TH NMR (500 MHz, CDCl;) “?“3: 7.64 (d, J = 8.7 Hz, 4H), 7.34 (d, J = 8.7 Hz, 4H), 7.21 (d, J =
8.2 Hz, 4H), 7.15 (d, J = 8.2 Hz, 4H), 6.45 (s, 2H), 4.11 (t, J= 6.7 Hz, 4H), 3.61 (s, 4H), 1.71 — 1.58 (m,
4H), 1.36 (h, J = 7.4 Hz, 4H), 0.92 (t, J = 7.4 Hz, 6H).

)
13C NMR (126 MHz, CDCL;) “P¢3: 171.41, 143.41, 135.82, 133.22, 133.18, 131.37, 131.06, 129.54,
128.36, 125.01, 118.45, 108.96, 96.92, 64.85, 41.00, 30.57, 19.06, 13.66.

HR MS (APCI+): calculated for C44H4 1 N4O4 [M+H]*: 689.3128; found 689.3126.
Melting point: 191.2 - 193.9 °C

Purification of 9

0
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Acetic acid d
50 °C \B
24 h ut

Prepared from 3-nitroaniline (294 mg) and S3 (469 mg).

S3

The solvents were evaporated. 10 mL of methanol were added and the precipitate was filtered and
washed with methanol. The product was recrystallized from a mixture of 10 mL of acetonitrile and
15 mL of methanol. It was recrystallized again from a mixture of 7 mL of acetonitrile and 10 mL of

10



methanol. The yellow product was dried in vacuum at 70 °C for 8 hours. Yield: 41.7 mg (57.2 umol,
5.4%).

B
TH NMR (500 MHz, CDCly) P 8.24 (s, 2H), 8.10 (d, J = 7.4 Hz, 2H), 7.56 — 7.42 (m, 4H), 7.23 —
7.08 (m, 8H), 6.47 (s, 2H), 4.09 (t, J = 6.7 Hz, 4H), 3.59 (s, 4H), 1.65 — 1.54 (m, 4H), 1.35 (h, J= 7.4 Hz,
4H), 0.91 (t, J = 7.4 Hz, 6H).

0
13C NMR (126 MHz, CDCL;) ~ “P¢%3: 171.40, 148.80, 140.88, 135.97, 133.17, 131.24, 130.92, 129.92,
129.56, 128.44, 120.39, 119.32, 96.16, 64.84, 41.08, 30.56, 19.06, 13.66.

HR MS (APCI+): calculated for C4,H4N4Og [M+H]™: 729.2924; found 729.2934.
Melting point: 175.0 - 176.8 °C

Purification of 10

N
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Prepared from 3-aminobenzonitrile (252 mg) and S3 (469 mg).

The solvents were evaporated. 10 mL of methanol were added and the precipitate was filtered and
washed with methanol. The product was recrystallized from a mixture of 8 mL of acetonitrile and 10 mL
of methanol. It was recrystallized again from a mixture of 8 mL of acetonitrile and 12 mL of methanol.
The pale product was dried in vacuum at 70 °C for 8 hours. Yield: 74.9 mg (109 umol, 10%).

0
1H NMR (500 MHz, CDCl;) P¢53: 7.60 (s, 2H), 7.56 — 7.49 (m, 2H), 7.49 — 7.37 (m, 4H), 7.20 (d, J =
8.2 Hz, 4H), 7.14 (d, J = 8.1 Hz, 4H), 6.41 (s, 2H), 4.10 (t, J = 6.7 Hz, 4H), 3.60 (s, 4H), 1.66 — 1.54 (m,
4H), 1.35 (h, J = 7.4 Hz, 4H), 0.91 (t, J = 7.4 Hz, 6H).

)
13C NMR (126 MHz, CDCl;) €PCl3: 171.42, 140.69, 135.84, 133.07, 131.22, 130.14, 129.52, 129.51,
129.25,128.31, 127.88, 118.05, 113.40, 95.90, 64.84, 41.07, 30.57, 19.06, 13.67.

HR MS (APCI+): calculated for C44H4N,O4 [M+H]*: 689.3128; found 689.3131.

Melting point: 188.3 - 190.3 °C

11



Purification of 11
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Prepared from 4-methoxyaniline (262 mg) and S3 (469 mg).

The solvents were evaporated. The product was purified by column chromatography on silica gel. The
eluent was hexane/ethyl acetate 9:1 to 2:1. The solvents were evaporated. The product was recrystallized
from 15 mL of ethanol. The yellow product was dried in vacuum at 70 °C for 8 hours. Yield: 68.3 mg
(97.7 pmol, 9.2%).

5

TH NMR (500 MHz, CDCl;) P¢3: 7.21 (d, J = 8.9 Hz, 4H), 7.16 (d, J = 8.3 Hz, 4H), 7.12 (d, J =
8.3 Hz, 4H), 6.89 (d, J = 8.9 Hz, 4H), 6.32 (s, 2H), 4.09 (t, J = 6.7 Hz, 4H), 3.83 (s, 6H), 3.56 (s, 4H),
1.64 —1.55 (m, 4H), 1.34 (h, J = 7.4 Hz, 4H), 0.90 (t, J = 7.4 Hz, 6H).

0
13C NMR (126 MHz, CDCL;)  “P“%3: 171.65, 157.52, 135.58, 133.18, 132.46, 131.78, 129.00, 128.10,
126.55, 114.31, 93.74, 64.71, 55.42, 41.09, 30.57, 19.05, 13.65.

HR MS (APCI+): calculated for C44H47N,Og [M+H]": 699.3434; found 699.3430.
Melting point: 148.8 - 149.6 °C

Purification of 12

But\
O
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24 h u
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12
8.8%

Prepared from from 4-tert-butylaniline (318 mg) and S3 (469 mg).

The solvents were evaporated. 10 mL of methanol were added and the precipitate was filtered and
washed with methanol. The product was recrystallized from a mixture of 11 mL of acetonitrile and
10 mL of methanol. It was recrystallized again from a mixture of 8 mL of acetonitrile and 5 mL of
methanol. The pale product was dried in vacuum at 70 °C for 8 hours. Yield: 70.0 mg (93.2 pmol, 8.8%).
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B
TH NMR (500 MHz, CDCly) “P¢3: 7.35 (d, J = 8.6 Hz, 4H), 7.20 (d, J = 8.6 Hz, 4H), 7.18 (d, J =
8.3 Hz, 4H), 7.12 (d, J = 8.2 Hz, 4H), 6.38 (s, 2H), 4.09 (t, J = 6.7 Hz, 4H), 3.57 (s, 4H), 1.59 (dt, J =
14.5, 6.7 Hz, 4H), 1.38 — 1.30 (m, 22H), 0.90 (t, J = 7.4 Hz, 6H).

o)
13C NMR (126 MHz, CDCL;) “P“%s: 171.69, 148.45, 137.38, 135.37, 132.60, 131.74, 131.68, 128.95,
128.11, 125.89, 124.61, 94.70, 64.69, 41.14, 34.50, 31.39, 30.55, 19.03, 13.65.

HR MS (APCI+): calculated for CsoHsoN,O4 [M+H]*™: 751.4475; found 751.4470.

Melting point: 194.4 - 195.6 °C

13



3. Computational details

The truncated alkyl chains were employed to construct the molecular model structures of the 1-12 TAPP
derivatives (Figure S1), as they were used only to ensure solubility in organic solvents, allowing reduced
computational time. 4b initio calculations were performed for all model molecules using TURBOMOLE
(version 7.8.1).* Geometry optimizations and vertical transition energies were obtained in vacuum using
the resolution of identity (RI) approximation® and the correlation-consistent valence double-zeta basis
set with polarization functions on all atoms (cc-pVDZ).® Equilibrium ground-state (S,) geometries were
optimized at the second-order Meller-Plesset perturbation theory (MP2) level.”

Three lowest-energy vertical excited states were calculated using the second-order algebraic
diagrammatic construction (ADC(2)) method.?'° The same level of theory was applied to optimize the
structures of the first singlet excited state (S:) of all studied molecules. C; symmetry was imposed to
estimate the energy difference between the a, and a, states. This approach allows the evaluation of the
barrier for the population of the g, state, which is non-emissive by symmetry, leading to nonradiative
decay. The conductor-like screening model (COSMO) was used with dimethyl sulfoxide as a solvent to
include solvent effects for selected compounds.!!

14



4. Theoretical Data

Molecule S S

12

Figure S1. Optimized geometries of 1, 6, 7, and 12 for the ground and the first excited singlet state in
the gas phase were computed at the MP2/cc-pVDZ level of theory without symmetry constraints.
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Table S1a. Vertical transition energy (AE), oscillator strength (f), CT values representing the extent of
charge transfer character between fragments in the molecule, quantifying the degree of electronic
redistribution between donor and acceptor moieties, and leading electronic configurations of all
compounds computed with the ADC(2)/cc-pVDZ method at the MP2/cc-pVDZ equilibrium geometry
of the ground state. The values in parentheses represent the excitation energies calculated using the
COSMO model with DMSO as solvent available in Turbomole for selected molecules (1, 3 and 8).

Molecule State AE\eV f CT el. config.
lan* 3.52(3.43) 095  0.77 0.94(160a-161a)
1 lnn’ 3.73 (3.70) 0.00 0.04 0.42(143a-162a)
lnr 3.84 (3.72) 020  0.81 0.71(160a-162a)
lan’ 3.58 1.27  0.73 0.98(150a-151a)
2 lnn’ 3.96 0.00 0.18 0.95(150a-152a)
lnr 3.98 044  0.04 0.88(149a-151a)
lnn’ 3.57 (3.49) 1.16  0.72 0.75(160a-163a)
3 lnn 3.72 (3.63) 0.00 0.34 0.58(142a-162a)
lnn* 3.72 (3.90) 0.01 0.69 0.59(142a-161a)
lnn 3.58 134  0.70 0.98(150a-151a)
4 lnr 4.03 0.27  0.69 0.89(149a-151a)
lan’ 4.04 0.00 0.80 0.86(150a-154a)
7 3.44 142 0.71 0.97(154a-155a)
5 lan’ 3.74 0.15  0.79 0.92(153a-155a)
7 4.04 0.00 0.78 0.96(154a-156a)
lnr 3.46 1.43 0.71 0.98(146a-147a)
6 lnn’ 3.87 0.17  0.73 0.92(145a-147a)
lnn’ 3.95 0.00 0.77 0.92(146a-148a)
lan* 3.53 034 0.84 0.96(168a-169a)
7 lnn’ 3.63 0.00 094 0.95(168a-170a)
lnr 3.73 0.00 0.04 0.62(150a-170a)
lan’ 3.71 (3.68) 0.73 0.78 0.98(158a-159a)
8 lan* 3.90 (3.86) 0.00 092 0.96(158a-160a)
lnr 4.05 (4.00) 0.53 0.67 0.90(157a-159a)
lnn 3.56 0.11 0.95 0.96(168a-169a)
9 lnr 3.58 0.00 099 0.97(168a-170a)
" 3.72 0.01 0.04 0.61(150a-169a)
lnn 3.79 087 0.73 0.93(158a-159a)
10 lnr 3.96 0.06 097 0.95(158a-160a)
lnn’ 4.03 020 094 0.92(158a-161a)
lnn 3.80 1.27  0.67 0.97(162a-163a)
11 lan* 4.10 030  0.69 0.92(161a-163a)
v 4.40 0.00 0.77 0.81(162a-164a)
lnr 3.78 1.32  0.61 0.98(154a-155a)
12 lnn’ 4.29 0.00 0.75 0.88(154a-156a)
v 4.43 0.00 0.73 0.63(154a-158a)
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Table S1b. Natural Transition Orbitals (NTOs) of the lowest-lying transitions computed without
symmetry constraints at MP2/ADC(2)/cc-pVDZ level of theory for each compound.

Molecule Occupied Virtual
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11

12
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Figure S2. Schematic representation of the molecular partitioning into five fragments for the calculation
of charge transfer (CT) values using the TheoDORE software.
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Table S2. Vertical transition energy (AE), oscillator strength (f), and CT values representing the extent
of electronic density rearrangement between fragments in the molecule, quantifying the degree of
electronic redistribution between donor and acceptor moieties, computed with ADC(2)/cc-pVDZ
method at the respective equilibrium geometry of the S; state obtained without symmetry constraints.

Molecule AE/eV f u(S;)/Debye CcTr
1 2.44 0.01 23.21 0.97
2 243 0.01 15.31 0.87
3 2.99 1.54 0.03 0.71
4 3.01 1.72 0.03 0.69
5 2.96 1.77 3.96 0.64
6 297 1.83 0.01 0.63
7 2.17 0.01 20.44 0.78
8 2.14 0.01 16.36 0.96
9 2.19 0.00 24.22 0.76
10 2.84 0.09 14.88 0.72
11 3.17 1.68 3.20 0.63
12 3.15 1.67 0.02 0.77

Table S3. Vertical transition energy (AE), oscillator strength (f) and leading electronic configurations
of all compounds were computed with the ADC(2)/cc-pVDZ method at the MP2/cc-pVDZ equilibrium
geometry of the ground state of 1-12 corresponding to the C; symmetry.

Molecule  State AE\eV f el. config.

1 la, 3.53 0.96 0.94(80a,-81ay)

la, 4.02 1.14 0.97(75a,-76a,)
3 la, 3.56 1.16 0.76(80a,-82a,)
4 la, 3.58 1.34 0.98(75a,-76a,)
5 la, 3.45 1.44 0.98(77a,-78ay)
6 la, 3.46 1.43 0.98(73a,-74a,)
7 la, 3.54 0.34 0.96(84a,-85a,)
8 la, 3.71 0.73 0.98(79a,-80a,)
9 la, 3.56 0.11 0.96(84a,-85a,)
10 la, 3.79 0.92 0.93(79a,-80a,)
11 la, 3.81 1.31 0.98(81a,-82a,)
12 la, 3.78 1.31 0.98(77a,-78ay)
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Table S4. Natural Transition Orbitals (NTOs) of the lowest-lying transitions computed at ADC(2)/cc-
pVDZ level of theory without symmetry constraints.

Molecule Occupied Virtual
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12

Table SS5. Vertical transition energy (AE), oscillator strength (f), and dipole moments (u) of the ground
and excited states, computed with ADC(2)/cc-pVDZ method at the respective equilibrium geometry of
the S, state obtained by imposing C; symmetry.

Molecule AE/eV f
1 2.97 1.35
2 3.00 1.68
3 2.99 1.51
4 3.01 1.71
5 2.97 1.84
6 2.97 1.84
7 2.84 0.27
8 3.23 0.77
9 2.74 0.05
10 3.10 1.30
11 3.16 1.67
12 3.15 1.67
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Figure S3. §;-S, electron density difference computed for bright la, states for compounds 2, 7, 8, 9,
and 12 obtained at the ADC(2)/cc-pVDZ level of theory (cut-off = 0.001). Red (blue) indicates electron
acceptor (donor) regions.

Excited state dipole moment calculation using McRae plot

Excited state dipole moments are calculated using McRae plot, formed according to equation (S1),
where AV is the Stokes shift in m"', Ax is the dipole moment change upon excitation in C'm, / is the
Planck constant in J-s, ¢ is the velocity of light in m-s-!, a is the Onsager cavity radius in m, %0 is the
vacuum permittivity in F-m™! and F'is a functign of solvent properties. 2

Av = const + Lf (S1)
2meghca

F is defined according to equation (S2), where ¢ is the relative permittivity of the solvent and # is the
refractive index.

Fe e-1 n®-1 ©
Ce+2 242 52)

The radius « is defined as in equation (S3), where M is the molecular mass in g-mol-!, J is the molecular
density in g'-m= and N is the Avogadro number in mol-'.!3
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M =
a= 3
(41[6N)

Molecular volume needed to calculate ¢ is obtained using https://molinspiration.com/.

(83)

Dipole moment in the ground state in all cases is equal to 0. Table S5 shows the results of the calculations
— . 1s the dipole moment in the excited state.. Compounds 1, 3, 7 and 9 are omitted because they do not

fit the model.

Table S6. Excited state dipole moments calculated with McRae plots.

Dye a/m Slope/m’! /D
2 5.44-10°10 1.78-10° 5.34
4 5.44-10°10 1.62-10° 5.09
5 5.49-101° 2.45-10° 6.34
6 5.70-10-10 2.40-10° 6.63
8 5.35-10°10 7.37-10° 10.6
10 5.35-10°10 6.84-10° 10.2
11 5.40-10-10 9.66-10% 3.89
12 5.61-101° 9.05-10% 3.99
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5. UV/Vis spectra
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Normalized absorbance intensity
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Figure S8. Absorption and emission spectra of TAPP 1 in hexane.
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Figure S9. Absorption and emission spectra of TAPP 1 in propyl butyrate.
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Figure S28. Absorption and emission spectra of TAPP 4 in DCM.

[syun "que] Ajisusjul @0uU0saI0N|) PAZI|EWION

366 nm

Aexc

4 in DMF

1
0 ©o < o]

10

o o o o

Alisusjul 80UBQIOSJE POZIJEWION

A % L <
=]

500 600 700
A [nm]

400

300
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Figure S32. Absorption and emission spectra of TAPP 4 in propyl butyrate.
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Figure S33. Absorption and emission spectra of TAPP 4 in toluene.
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Figure S34. Absorption and emission spectra of TAPP 4 in THF.
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Figure S35. Absorption and emission spectra of TAPP 5 in acetonitrile.
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Figure S36. Absorption and emission spectra of TAPP 5 in DCM.
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Figure S37. Absorption and emission spectra of TAPP 5 in DMF.
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Figure S39. Absorption and emission spectra of TAPP 5 in hexane.
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Figure S40. Absorption and emission spectra of TAPP 5 in propyl butyrate.
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Figure S41. Absorption and emission spectra of TAPP 5 in toluene.
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Figure S42. Absorption and emission spectra of TAPP 5 in THF.
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Figure S43. Absorption and emission spectra of TAPP 6 in acetonitrile.
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Figure S44. Absorption and emission spectra of TAPP 6 in DCM.
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Figure S45. Absorption and emission spectra of TAPP 6 in DMF.
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Figure S46. Absorption and emission spectra of TAPP 6 in DMSO.
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Figure S47. Absorption and emission spectra of TAPP 6 in hexane.
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Figure S48. Absorption and emission spectra of TAPP 6 in propyl butyrate.
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Figure S49. Absorption and emission spectra of TAPP 6 in toluene.
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Figure S50. Absorption and emission spectra of TAPP 6 in THF.
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Figure S51. Absorption and emission spectra of TAPP 7 in acetonitrile.
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Figure S52. Absorption and emission spectra of TAPP 7 in DCM.
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Figure S53. Absorption and emission spectra of TAPP 7 in DMF.
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Figure S54. Absorption and emission spectra of TAPP 7 in DMSO.
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Figure S55. Absorption and emission spectra of TAPP 7 in hexane.
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Figure S56. Absorption and emission spectra of TAPP 7 in propyl butyrate.
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Figure S57. Absorption and emission spectra of TAPP 7 in toluene.
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Figure S58. Absorption and emission spectra of TAPP 7 in THF.
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Figure S59. Absorption and emission spectra of TAPP 8 in acetonitrile.
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Figure S60. Absorption and emission spectra of TAPP 8 in DCM.
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Figure S61. Absorption and emission spectra of TAPP 8 in DMF.
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Figure S63. Absorption and emission spectra of TAPP 8 in hexane.
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Figure S64. Absorption and emission spectra of TAPP 8 in propyl butyrate.
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Figure S65. Absorption and emission spectra of TAPP 8 in toluene.
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Figure S66. Absorption and emission spectra of TAPP 8 in THF.
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Figure S67. Absorption and emission spectra of TAPP 9 in acetonitrile.
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Figure S68. Absorption and emission spectra of TAPP 9 in DCM.
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Figure S69. Absorption and emission spectra of TAPP 9 in DMF.
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Figure S70. Absorption and emission spectra of TAPP 9 in DMSO.
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Figure S71. Absorption and emission spectra of TAPP 9 in hexane.
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Figure S72. Absorption and emission spectra of TAPP 9 in propyl butyrate.
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Figure S73. Absorption and emission spectra of TAPP 9 in toluene.
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Figure S74. Absorption and emission spectra of TAPP 9 in THF.
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Figure S75. Absorption and emission spectra of TAPP 10 in acetonitrile.
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Figure S76. Absorption and emission spectra of TAPP 10 in DCM.

Normalized absorbance intensity

10 in DMF

Aexc

= 350 nm

500

600
A [nm]

700

800

900

Figure S77. Absorption and emission spectra of TAPP 10 in DMF.
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Figure S78. Absorption and emission spectra of TAPP 10 in DMSO.
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Figure S79. Absorption and emission spectra of TAPP 10 in hexane.
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Figure S80. Absorption and emission spectra of TAPP 10 in propyl butyrate.
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Figure S81. Absorption and emission spectra of TAPP 10 in toluene.
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Figure S82. Absorption and emission spectra of TAPP 10 in THF.
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Figure S83. Absorption and emission spectra of TAPP 11 in acetonitrile.
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Figure S84. Absorption and emission spectra of TAPP 11 in DCM.
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Figure S85. Absorption and emission spectra of TAPP 11 in DMF.
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Figure S86. Absorption and emission spectra of TAPP 11 in DMSO.
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Figure S87. Absorption and emission spectra of TAPP 11 in hexane.
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Figure S88. Absorption and emission spectra of TAPP 11 in propyl butyrate.
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Figure S89. Absorption and emission spectra of TAPP 11 in toluene.
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Figure S90. Absorption and emission spectra of TAPP 11 in THF.
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Figure S91. Absorption and emission spectra of TAPP 12 in acetonitrile.
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Figure S92. Absorption and emission spectra of TAPP 12 in DCM.
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Figure S93. Absorption and emission spectra of TAPP 12 in DMF.
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Figure S94. Absorption and emission spectra of TAPP 12 in DMSO.
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Figure S95. Absorption and emission spectra of TAPP 12 in hexane.
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Figure S96. Absorption and emission spectra of TAPP 12 in propyl butyrate.
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Figure S97. Absorption and emission spectra of TAPP 12 in toluene.
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Figure S98. Absorption and emission spectra of TAPP 12 in THF.
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NMR spectra of S2
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NMR spectra of S3
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NMR spectra of 2
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NMR spectra of 3
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NMR spectra of 4
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NMR spectra of 5
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NMR spectra of 6

o o o o (=] o o o o o o o
o wn o wn o n o n o wn o wn o n o wn o wn o wn (=] n o n [=] n o n o o n
(=)} © © ~ ~ o O n n < < (] (2] ~N ~N - - n Q 1 o n wn < < (2} (2] ~N ~N - - wn o Ll
L L L L L L L L L L L L L L L L L L Il O L L L L L L L L L L L L L L m
et -
; 3 ;
" -
|- 0_ o
o
- = )
n S86°ET —
ro
o
€880 . FR
vmm.oW — ———— Fus| e 92ETC —
906'0 Fo £69°52~_
e ] 83982~ | o
oze' ooz [ wete =]
ol f— — vew [0 Lhb1E =
. 895°bE — - =
LEETT y
zse'T — == Feov L2
200 L2
g o
LT
8ep'T " lg
TSHT e
8L
6241
. o
T b = LS
YSLT
S9L°T " 059 — =
L ~ Lo
o
<
2SN 8
€8T I —— WS& .
62y L
<+
—~ |- =3 —~
€ *E
S8 8
[ o 769°S6 — - -
o o
— LO %
" 2
L. B
= o
LS
o —
re
o
in LR
6859 — f _— W 6T [ g ThLbet = -
ocr9z1
SeETZTT —————=
61 Lo mnm.RﬁW LR
90T°L / N soviezT 3 —
8974~ — \M Fee 0L612€1 —
2827 J — W €€ mNm.mQW =)
owmg\ 0 R Harass LS
veE'L Lot h
998~ _ .
0882~ — -——— Lt o
[ £216bT — I
=
n
o
o
2
2
o
LS |
629'991 o
el
wn
o
o L&
Fo
2
_.J |- %
Lo 2
2
0. o
L= LS

86



NMR spectra of 7
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NMR spectra of 8
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NMR spectra of 9
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NMR spectra of 10
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NMR spectra of 11
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NMR spectra of 12
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